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REBAUDIOSIDE A COMPOSITION AND
METHOD FOR PURIFYING REBAUDIOSIDE A

FIELD OF INVENTION

This invention relates generally to polymorphic and amorphous forms of
rebaudioside A, methods for purifying rebaudioside A, and methods for preparing
polymorphic and amorphous forms of rebaudioside A. More particularly, this
invention relates to polymorphic and amorphous forms of rebaudioside A and methods

for the purification or crystallization of rebaudioside A with aqueous organic solvents

” or organic solvents to obtain a product in high yield and high purity.

BACKGROUND OF INVENTION

Rebaudjoside A is a high-potency diterpenoid glycoside sweetcner having the

chemical structure:

Rebaudioside A is isolated and extracted, along with other steviol glycosides, from the
Stevia rebaudiana (Bertoni) plant' (“Stevia™), whichis commercially cultivated in
Japan, Singapore, Taiwan, Malaysia, South Korea, China, Israel, India, Brazil,

Australia, and Paraguay. It is an alternative non-caloric sweetener with functional and
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sensory properties superior to those of many high-potency sweeteners. Processed
forms of Stevia can be 70 to 400 times more potent than sugar; however, Stevia also has
a bitter component. Of the four major diterpenoid glycoside sweeteners present in
Stevia, rebaudioside A has been identified as the least bitter, and with the least

persistent aftertaste. Bitterness often is significantly due to the impurities in extracts.

Rebaudioside A is generally available at < 80 % pure. The primary impurities
comprise stevioside, steviolbioside, rebaudioside B, rebaudioside C, rebaudioside D,
dulcoside A, rebaudioside F, and other steviol glycosides. It is very difficult to obtain a
high p’iJril‘y of rebaudioside A in high recovery because the rebaudioside A and the

impurities have similar solubilities.

Previously r;aported efforts to purify rebaudioside A from mixtures of
rebaudioside A and stevioside require numerous repeated purification steps. U.S.
Patent No. 5,962,678 discloses the re-crystallization of rebaudioﬁde A using an
anhydrous methanol solution to obtain an 80 % pure rebaudioside A. By repeating the
re-crystallization with anhydrous methanol numerous times, the purity of rebaudioside
A may be increased to over 95 %. U.S. Patent Publication No. 2006/0083838 discloses
purification of rebaudioside A through re-crystallization with a solvent comprising
ethanol and between 4 and 15 % water. Japanese Patent Applicatidn No. 55-23756
discloses a method for purifying rebaudioside A and stevioside by crystallization from
aqueous ethanol (> 70 %) to obtain an 80 % pure rebaudioside A.  U.S. Patent
Publication No. 2007/0082103 discloses a method for purifying rebaudioside A by
recrystallization from aqueous ethanol, asserting a two-step recrystallization from crude
rebaudioside (60 %) results in the formation of > 98 % pure rcbaudio-side at 97 % vield.
These prior art methods, however, do not provide a substantially pure rebaudioside A

composition using only a single recrystallization step.

Accordingly, there exists a necd for a simple, efficient, and economical method

for producing substantially pure rebaudioside A.
SUMMARY OF INVENTION

Exemplary embodiments of the invention address the above-identificd need by

providing a substantially pure rebaudioside A, polymorphic and amorphous forms of



WO 2007/149672 PCT/US2007/069548

rebaudioside A, methods for purifying rebaudioside A, and methods for making

polymorphic and amorphous forms of rebaudioside A.

In a particular embodiment, the method for purifying rebaudioside A comprises

a simple crystaflization. In one embodiment, a method for purifying rebaudioside A

5 comprises combining crude rebaudioside A and an aqueous organic solvent to form a

rébaudioside A solution, the aqueous organic solution comprising water in an amount

from about 10 % to about 25 % by weight, and crystallizing from the crude

. rebaudioside A solution, in a single step, a substantially pure rebaudioside A in a purity
greater than about 95% by weight on a dry basis.

10 In other particular embodiments, different polymorphic and amorphous forms of
rebaudioside A and methods for preparing different polymorphic and amorphous forms

of rebaudioside A ére provided.

Other objects, features, and advantages of the invention will be apparenl from

the following detailed dcsdription, drawings, and claims. Unless otherwise defined, all

15 technical and scientific terms and abbreviations used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which this invention
pertains.  Although methods and compositions similar or equivalent to those described
herein can be used in the practice of the present invention, suitable methods and
compositions are described without intending that any such methods and compositions

. 20 limit the invention herein.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic illustrating a method for purifying rebaudioside A in

accordance with an embodiment of this invention.

- Fig. 2 is a schematic of the formation and conversion of rebaudioside A
25  polymorphic and amorphous forms of rebaudioside A in accordance with an

embodiment of this invention.

Fig. 3 is a powder x-ray diffraction scan comparing four rebaudioside A
polymorphs, Forms 1,2, 3A and 3B, on a plot of the scattering intensily versus the

scattering angle 26 in accordance with an embodiment of this invention,
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Fig. 4 is a powder x-ray diffraction scan comparing rebaudioside A polymorphs,
Form 1 and Form 2, on a plot of the scattering intensity versus the scattering angle 20

in accordance with an embodiment of this invention.

Fig. 5 is a powder x-ray diffraction scan comparing rebaudioside A polymorphs,
Form 3A and Form 3B, on a plot of the scattering intensity versus the scattering angle

20 in accordance with an embodiment of this invention.

Fig. 6 is a powder x-ray diffraction scan comparing rebaudioside A polymorphs,
Forms 2, 3A and 3B, on a plot of the scattering intensity versus the scattering angle 20

in accordance with an embodiment of this invention.

Fig. 7 is a powder x-ray diffraction scan of rebaudioside A polymorph Form 1
on a plot of the scattering intensity versus the scattering angle 20 in accordance with an

embodiment of this invention.

Fig. 8 is a powder x-ray diffraction scan of rebaudioside A polymorph Form 2
on a plot of the scattering intensity versus the scattering angle 20 in accordance with an

embodiment of this invention.

Fig. 9 is a powder x-ray diffraction scan of rebaudioside A polymorph Form 3A
on a plot of the scattering intensity versus the scattering angle 20 in accordance with an

embodiment of this invention.

Fig. 10 is a powder x-ray diffraction scan of rebaudioside A polymorph Form
3B on a plot of the scattering intensity versus the scattering angle 20 in accordance with

an embodiment of this invention.

Fig. 11 is a powder x-ray diffraction scan of rebaudioside A amorphous Form 4
on a plot of the scattering intensity versus the scattering angle 20 in accordance with an

embodiment of this invention,
DETAILED DESCRIPTION OF INVENTION

Rebaudioside A is a natural high-potency sweetener that generally is available
at moderate cost at < 80% purity and at > 80 % purity only at high cost. Commercial

samples of rebaudioside A ofien have a bitter taste that is believed to be due to

“impurities. Accordingly, there exisis a need for a substantially pure rebaudioside A and
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a simple and economic method for purifying rebaudioside A in order 1o obtain a

substantially pure rebaudioside A suitable for use as a natural high-potency sweetener.

As used herein, the term "substantially" or "substantially pure” refers to a
rebaudioside A compasition that includes at least about 85 % by dry weight of the
rebaudioside A, in another embodiment at least about 90 % by dry weight, in another
embodiment from dboul 95 % to about 98 % by dry weight, and in yet another

embodiment from about 99 % to about 100 % by dry weight.

Exemplary embodiments of this invention satisfy these needs by providing a
method for purifying crude rebaddioside A to substantially pure rebaudioside A by
crystallizing a crude rebaudioside A from an aquéous organic solution comprising
water in an amount from about 10 % to about 25 % by weight and crystallizing in at
least one step a substantially pure rebaudioside A. Other exemplary embodiments of
this invention encompass a composition of a substantially pure rebaudioside A and
compositions comprising one, or more than one, polymorph(s) of rebaudioside A. Still
other exemplary embodiments of this invention encompass an amorphous form of
rebaudioside A and methods of preparing amorphous forms of rebaudioside A. In yot
another embodiment, a method for converting one form of polymorph into another

form of polymorph or amorphous form is provided. Exemplary embodiments of this

. invention are described in detail below and illustrated in Figures 1-11.

Method of Purifying Crude Rebaudioside A Mixture

Crude rebaudioside A products are commercially available comprising
rebaudioside A in purities from about 40 % to about 95 % by weight, about 60 % to
about 85 % by weight, or about 70 % to about 85 % by weight. It is envisioned that
crude rebaudioside A in its raw form as extracted from Stevia plants, may be purified
by recrystallization. The primary impurities, identificd by HPLC, are stevioside,
rébaudioside B, rebaudioside C, and rebaudioside D. Rebaudioside D impurities can be
removed by increasing the amount of water in an aqueous organic recrystallization
solvent; however, excessive water content inhthe crystallization solvent will result in a
lower recovery of rebaudioside A, Rebaudioside B impurity can be reduced
significantly by slurrying the crude rebaudioside A in an organic solvent or an aqueous

organic solution or through treatment of the crude rebaudioside A solution with an
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anion exchange resin.  Accordingly, the method of purification depends on the

impurities present in the crude rebaudioside A stdrting material.

In an exemplary embodiment of a method for purifying rebaudioside A 110,
illustrated in Figure 1, crude rebaudioside A 112 may be combined 114 with an
aqueous organic solution 116 to form a rebaudioside A solution 118. The aqueous
organic solution 116 comprises water in an amount from about 10 % to about 25 % by
weight and at least one organic solvent. Alternatively, the agueous organic solution
116 may comprise water in an amount from about 15 % to about 20 % by weight and at

least one organic solvent.

Aqueous organic solvents, as used herein, refer to mixtures of water and at least
one organic solvent. Non-limiting cxamples of organic solvents include alcohol,
acetone, and acetonitrile. Alcohol, as used herein, refers to any straight, branched, or
cyclic; substituted or unsubstituted alkyl, alkenyl, or alkynyl group attached to at Jeast
one hydroxyl moiety. Non-limiting examples of alcohols include ethanol, methanol,

{sopropanol, I-propanol, 1-butanol, 2-butanol, tert-butanol, and isobutanol,

In an exemplary embodiment, the agueous organic solution 116 comprises a
mixture of water and at least one organic solvent. In another exemplary embodiment,
at least one organic solvent comprises an alcohol, the alcohol comprising ethanol,

methanol, or mixtures thereof, In exemplary embodiments wherein the at lecast onc

~ organic solvent comprises a mixture of ethanol and methanol, the ethanol and mecthanol

may be combined in the aqueous organic solvent in a weight ratio ranging from about
20 parts to about 1 part ethanol to about 1 part methanol. In another exemplary
embodiment, the ethanol and methanol may be combined in the aqueous organic
solvent in a weight ratio ranging from about 3 parts to about 1 part ethanol to about |

part methanol.

In an exen‘tplaﬁ embodiment, the rebaudioside A solution 118 comprises the
aqueous organic soiv'ent' [16 and the crude Vrebaudioside A 112 in a weight ratio ranging
from about ’10 to about 4 parts aquedus organic solvent to about 1 part crude
rebaudioside A. In another exemplary embodiment, the rebaudioside'A solution 118

comprises the aqueous organic solution 116 and the crude rebaudioside A 112 in a
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weight ratio ranging from about 5 to about 3 parts aqueous organic solvent to about 1

part crude rebaudioside A.

In an cxemplary embodiment, the method 110 may be carried out at
approximately room temperature. In another embodiment, the method 110 further
comprises the step of heating 120 the rebaudioside A solution 118. In an embodiment,
the step of heating 120 the rebaudioside A solution 118'comprises heating the
rebaudioside A solution to a temperature in a range from about 20°C to about 70°C,
from about 20°C to about 60°C, from about 20°C to about 40°C, or from about 40°C (o
about 60°C. In ancther embodiment, the step of heating 120 the rebaudioside A
solution 118 comprises heating the rebaudioside A solution to about reflux temperature.
The step of hea't‘ing 120 the rebaudioside A solution 118 comprises heating the

rebaudioside A solution for about 0.25 hours to about 8 hours. In another exemplary

- embodiment, wherein the method for purifying rebaudioside A 110 comprises the step

of heating 120 the rebaudioside A solution 118, the method further comprises the step
of cooling 122 the rebaudioside A solution. In an embodiment, the step of cooling 122
the rebaudioside A solution 118 comprises cooling the rebaudioside A solution to a
temperature in the range from about 4°C to about 25°C. The step of cooling 122 the
rebaudioside A solution 118 comprises cooling the rebaudioside A solution for about

0.5 hours to about 24 hours.

The method for purifying rebaudioside A 110 further comprises the step of
crystallizing 124 from the rebaudioside A solution 118 in a single step a substantially
pure rebaudioside A composition 126 comprising rebaudioside A in an amount greater
than about 85 % by weight on a dry basis, greater than about 90 % by weight on a dry
basis, greater than about 95 % by weight on a dry basis, greater than about 97 % by

~weight on a dry basis, greater than about 98 % by weight on a dry basis, or grealer than

about 99 % by weight on a dry basis. The rebaudioside A solution 118 during the

single crystallization step may be stirred or unstirred. ~

In an exemplary cmmbodiment, the method 110 may further comprise the
optional step of seeding 128 the rebaudioside A solution 118 at an appropriate
temperature with substantially pure crystals of rebaudioside A 130 sufficient to
promote crystallization of the rebaudioside A to form pure rebaudioside A. An amount

ol rebaudioside A 130 sufficient to promote crystallization of substantially pure
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rebaudioside A 126 comprises an amount of rebaudioside A from about 0.0001 % to
about 1 % by weight of the rebaudioside A present in the solution. In another
embodiment, an amount of rebaudioside A 130 sufficient to promotc crystallization of
the rebaudioside A to form a composition of a substantially pure rebaudioside A 126
comprises an amount of rebaudioside A from about 0.01 % to about I % by weight. An
appropriate temperature for the step of seeding 128 comprises a temperature in a range
- from about 18°C to about 35°C.

In another exemplary embodiment, the method further comprises the steps of
separating 132 and washing 134 the substantially pure rebaudioside A 60111posit_ion 126.
The substantially pure rebaudioside A composition 126 may be separated from the
aqueous organic solution 118 by a variety of solid-liquid separation‘ techniques that
utilize centrifugal force, that include, without limitation, vertical and horizontal
perforated basket centrifuge, solid bowl centrifuge, decanter centrifuge, peeler type
centrifuge, pusher type centrifuge, Heinkel type centrifuge, disc stack centrifuge and
cyclone separation Additionally, separation may be enhanced by any pressure,
vacuumnl, of gmwly filtration methods, that include without limitation, the use of belt,
drum, nutsche lype leaf, platc Roscnmund type, sparkler type, and bag filters and filter

- press.  Operation of the rebaudioside A solid-liquid separation device may be
continuous, semi-continuous or in batch mode. The substantially pure rebaudioside A
composition 126 also may be washed 134 on the separation device using various

aqueous organic solvents 136 and mixtures thereof.  The substantially pure

- rebaudioside A composition 126 can be partially or totally dried on ihe separation

device using any number of gases, including, without limitation, nitrogen or argon, to
evaporate residual liquid solvent 136. The subslantially pure rebaudioside A
composition 126 may be automatically or manually removed from the separation
device using liquids, gases or mechanical means by either dissolving the solid or

maintaining the solid form.

In still another exemplary embodiment, the method 110 further comprises the
step of drying 138 the substantially pure rebaudioside A composition 126. Such
methods are known to those skilled in the art and include, but are not limited 1o, the use
of a rotary vacuum dryer, fluid bed dryer, rotary tunnel dryer, plate dryer, tray dryer,
Nauta type dryer, spray dryer, flash drycr,rmicron dryer, pan dryer, high and low speed
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paddle dryer and microwave dryer. In an exemplary embodiment, the step of drying
138 comprises drying the substantially pure rebaudioside A composition 126 using a
nitrogen or argon purge to remove the residual solvent 120 at a temperature in a range

from about 40°C to about 60°C for about 5 hours to about 100 hours.

In yet another exemplary embodiment, wherein the crude rebaudioside A
mixture 112 comiprises substantially no rebaudioside D impurity, the method 110
further comprises the step of slurrying 140 the composition of substantially purc
rebaudioside A 126 with an organic solvent or an aqueous organic solvent 142 prior to
the step of drying 138 the substantially pure rebaudioside A composntion The slurry
may be a mixture comprising a solid and an adueous organic solvent or, organic solvent,
wherein the solid comprises the substantially pure rebaudioside A composition 126 and
is only sparingly soluble in the aqucous organic solvent or organic solvent 142. In an
embodiment, the lsubstantiaily pure rebaudioside A composition 126 and aqueous
oi’ganic solvent or organic solvent 142 may be present in the slurry in a weight ralio
ranging from about !5 parts to about | part aqueous organic solvent to about 1 part
substantially pure rcbaud1051de A composition. In one embodiment, the slurry may be
maintained at room temperature. Tn another embodiment, the step qf slurrymg 140
compriscs heating the slurry to a temperature in a range from about 20°C to about 40°C.
The substantially pure rebaudioside A composnllon 126 may be slumcd for about 0.5

hours to about 24 hours.

In still yet another exemplary embodiment, the method further compriscs the
steps of separating 132 the substantially pure rebaudioside A composition 126 from the
aqueous organic solvent 142 of the slurry and washing 134 the substantially pure
rebaudioside A composition followed by the stepl of drying 138 the substantially pure

rebaudioside A composition.

If further purification is desired, the method of puritying rebaudioside A 110
described herein may be repeated or the substantially pure rebaudioside A composition
may be further purified using an alternalive purification method, such as the column

chromatography.

Purity, as used herein, represents the weight percentage of rebaudioside A

present in a rebaudioside A composition in raw or purified form. In one embodiment, a
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rebaudioside A composition comprises rebaudioside A in a particular purity, with the
remainder of the composition comprising a mixture of other steviol glycosides or any
component that is not rebaudioside A. The purity of the composition may be measured
using methods known to those of ordinary skill in the art. One such ﬁwthod includes
high performance' liquid chromatography (HPLC). Those of ordinary skill in the art
also should appreciate that the moisture in the sample may affect the accuracy of purity
measurements.  Accordingly, the composition should be substantialiy dry when
measured for purity. As used herein, a substantially dry composition comprises up to

about 10 % by weight of moisture.

Rebaudiosigie A Polymorphic and Amorphous Forms

The purification of rebaudioside A using the method described hercinabove
results in the formation of at least three different polymorphs of rebaudioside A: Form
I a rebaudioside A hydrate; Form 2: an anhydrous rebaudioside A, and Form 3: a
rebaudioside A solvate. Those of ordinary skill in the art will appreciate that both the
aqueous organic solution and the temperatures of the purification process described
herein may influence the resulting polymorphs of a substantially pure rebaudioside A

composition.

Polymorphism is defined as the ability of a substance to exist as two or more
crystalline states that have different arrangements and/or conformations of the
molecules in the crystal lattice. Approximately 30 % of organic compounds are
believed to exhibit polymorphism (Zell, et al., Tetrahedron 56(36)6603-16 (2000)).
Polymorphism is important in the formulation of pharmaceuticals, pigmengs and dyes,
sweeleners, explosives, and agroéhcmicals. Polymorphism may cause physical

properties such as density, melting point, and rate of dissolution to change.

The polymorphsAof rebaudioside A were identified by analysis of sampleé with
powder x-ray diffraction (XRPD), a technique well known to those skilled in the arf.
Figs. 3-11 are XRPD scans of substantially pure rebaudioside A compositions obtained
from the purification process described herein. The XRPD scans of rebaudioside A
polymorphs were created by plotting the scattering intensity versus the scattering angle
28. Samples were analyzed by XRPD using a Shimadzu XRD-6000 X-ray powder

diffractometer using Cu Ka radiation, The instrument was equipped-wilh a long fine
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focus X-ray tube. The tube voltage and amperage were set to 40 kV and 40 mA,
respectively. The divergence and scattering slits were set at 1°, and the receiving slit
was set at 0.15 mm. Diffracted radiation was detected by a Nal scintillation detector.
A 8-26 continuous scan at 3°/min (0.4 sec/0.02° step) from 2.5 to 40° 20 was used. A
silicon standard was analyzed to check the instrument alignment. Data were collected
and analyzed using XRD-60000 v, 4.1. The patterns exhibit resolution of reflections,
indicating that the samples are comprised of crystalline mateﬁal.

Fig. 3 shows representative patterns for Form 1, Form 2, and Forms 3A
(methanol solvate) and 3B (cthanol solvate). The pattern for Form 2 (top pattern) is
distinctively different from the other patterns., It should be noted that multiple

polymorphs can exist within each classification of Forms 1, 2, and 3.

Fig. 4 highlights the differences between Forms | and 2. Additionally, the two
patterns of Form 2 are shown to illustrate the reproducibility in generation of the

different polymorphs under varying recrystallization conditions of the polymorphs.

Fig. 5 shows a significant similarity between the XRPD patterns of Forms 3A
and 3B. Not wishing to be bound by any theory, it is possible that these polymorphs
are isostructural solvates, wherein the only differcnces between the patterns are the
shifting of certain peaks due to the variation of the solvent identity. This isostructuoral
relationship between Forms 3A and 3B could be verified by indexing the patterns if
necessary. 'The asterisks identify the peaks that are shified to the right by about 0.2
deg'rees 20 in the pattern for Form 3A. In addition, several peaks in Form 3B are more
intense than the corresponding peaks in Form 3A. For example, the peaks at 5.5, 11.0,

14.2, and 19.4 degrees are more intense for Form 3B than for Form 3A.

Fig. 6 compares Form 2 to Forms 3A and 3B from Fig. 5. Form 2 is more
similar to Form 3A than to that of Form 3B. Although the peaks identified in Fig. 5 as
being more intense in Form 3B than in Form 3A are not observed in the pattern of

~Form 2, there are at least three peaks (marked with a double-asterisks underncath the
patterns} that show the reverse trend (i.e., the peaks are present in Form 2, small in
Form 3A, and larger in Form 3B). Finally, a large peak in Form 3B at 17.6 degrees
appears to be shifted slightly to the right in Form 3A (17.9 degrees) and shified further
to' the right in Form 2 (18.0 degrees). Two other sets of peaks between 21 and 23
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degrees show this shifling as well. Not wishing to be bound by any theory, the shifting
of the peaks may be an-indication that Form 3A is partially desolvated, thus containing

a mixture of both the solvate and Form 2 crystals.

Figs. 7-10 are XRPD scans of the individual polymorphs Form 1, Form 2, Form
3A, and Form 3B, respectively, from a substantially pure rebaudioside A composition

obtained from the purification process described hereinabove.

As illustrated in Fig. 2, the type of polymorph formed may be dependent on the
factors such as the composition of the aqueous organic solution, the temperature of the
crystallization step, and the temperature during the drying step. Not wishing to be
bound by any theory, Form 1 and Form 3 are believed to be formed during the single
crystallization step while Form 2 is believed to be formed during the drying step afier

conversion from Form 1 and Form 3,

Low temperatures during the crystallization step, in the range of about 20°C to
about 50°C, and a low ratio of water to the organic solvent in the aqueous organic
solvent results in the formation of Form 3. High temperatures during the crystallization
step, in the range of about 50°C to about 80°C, and a high ratio ofwalér to the organie
solvent in the aqueous organic solvent results in the formation of the Form 1. Form |
can be converted to Form 3 by slurrying in an anhydrous solvent at aboul room
temperature for about 2 to about 16 hours or by slurrying in an anhydrous solvent at
about reflux temperature for about 0.5 to about 3 hours. Form 3 can be converted to
Form 1 by slurrying the polymorph in water at about room temperature for
approximately 16 hours or at about reflux temperature for about 2 to about 3 hours.
Form 3 can be converted to the Form 2 dufing the drying process; however, increasing
either the drying temperature above about 70°C or the drying time of a substantially
pure rebaudioside A composition can result in decomposition of the reb.auclioside A and
increase the remaining rebaudioside B impurity in the substanliall)'f pure rebaudioside A

composition. Form 2 can be converted to Form 1 with the addition of water.

In addition to the at least threc polymorphic forms of rebaudioside A, the
purification of rebaudioside A may result in the formation of an ambrphous form of
rebaudioside A, Form 4, as shown in Fig. 11. Form 4 has a broad amorphous halo that

identifies the composition as being amorphous.
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Amorphous, as used herein, describes a non-crystaliine solid material. The
amorphous form of rebaudioside A (Form 4) has an improvéd rate of dissolution as
compared to the polymorpi\lic forms of rebaudioside A (Forms 1, 2, or 3). Those of
ordinary skill in the art should appreciate that the rate of dissolution of a sweetener
composition may be important in the formulation of solid and liquid sweelenable
compositions, non-limiting examples of which include chewing gum, baked goods, and

beverages.

As described hereinabove, Form 4 may be obtained during the initial
purification of rebaudioside A or directly from any individual polymorph or
combination of polymorphs using methods well known to those of ordinary skill in the
art. In addition, Form 4 may be obtained from a crude rebaudioside A compaosition or a

substantially pure rebaudioside A composition obtained through purification means

- other than these déscribed hercinabove.  Non-limiting examples of methods for

preparing amorphous forms of rebaudioside A include ball mlllmg, precipitation,

lyophilization, cryogrmdmg, and spray- drymg of a rebaudioside A composition.

In a particular embodiment, the purification of rebaudioside A described
hereinabove results in a composition comprising the amorphous rebaudioside A of
Form 4, Those of ordinary skill in the art should appreciate that the parameters of the

crystallization procedure may be modified to enhance the formation of Form 4.

In another particular embodiment, Form 4 can be prepared from a rebaudioside
A composition by spray-drying a solution of the rebaudioside A composition. Briefly
described, spray-drying generally requires the feed of a solution of rebaudioside A
through a feed pump into a nozzle atomizer which atomizes the solution mto a spray of
droplets with the help of a constant flow of mtrogcn/air The moisture is evaporated
from the droplets under controlled temperature crmdmons and airflow conditions in the
drying chamber, resulting in the formation of dry particles of amorphous rebaudioside
A. The purity of the amorphous rebaudioside A will dcpénd upon the purity of the

solution of rebaudioside A .

In another particular embodiment, Form 4 can be prepared from a rebaudioside
A composition by milling non-amorphous forms of rebaudioside A. Milling is a

mechanical process that is believed to produce localized areas of energy that convert
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crystalline forms of rebaudioside A to the amorphous form. Exemplary milling
techniques include ball milling or air jet milling, both techniques well known to those
of ordinary skill in tﬁe art. Briefly described, non-amorphous forms of rebaudioside A
are milled for a period of time and at a speed effective to form an amorphous
5 rcbaudioside A. These parameters may be determined by those of ordinary skill in the
art. Typical milling time periods may range from about 15 minutes to about 2 hours,

although other time periods also may be employed.

. The material properties of the three rebaudioside A polymorphs and the

rebaudioside A amorphous form are summarized in the following table:

10 Table I: Rebaudioside A Polymorph and Amorphous Forms

Form 1 Form 2 Form 3 Form 4
Polymorph Polymorph Polymorph | Amorphous
Rate of Very low (<0.2 | Intermediate High ¢ 20 High (> 35
dissolution in % in 60 (<30%1in 5 %in s %in 5
H20 at 25°C minutes) minutes) minutes) [ minutes)
Alcohol content | <0.5 % <1% 1-3 % <0.05%
Moisture content | >5% <1% <3% <6 %

The above-described material properties are only illustrative of particular embodiments
of the polymorphic and amorphous forms of rebaudioside A. Those of ordinary skill in
the art should appreciate that the anhydrous rebaudioside A polylﬁorph (Form 2),
rebaudioside A solvate polymorph, and aﬁorphous rebaudioside A are hygroécopic and

I5  may absorb moisture to an amount up to about 10 % by weight on a dry basis.

,. _ Those of ordinary skill in the art should appreciate that the rebaudioside A

' composition may be modified to obtain a desired mixture of rebaudioside A
polymorphic and amorphous forms depending on the desired qualities of the

'r¢baudioside A composition (i.c., rate of dissolution, ctc.). In onc embodiment, a

| 20 substé.ntially pure rebaudioside A composition may comprise a particular polymorphic
or amorphous form of rebaudioside A in an amount in the range of about 1 % to about

100 % by weight. For example, a substantially pure rebaudioside A Hcomposition may
comprise a polymorphic or amorphous form of rebaudioside A in an amount greater

than about 25 % by weight, more particularly in an amount greater than about 50 % by

l25 weight, still more particularly in an amount greater than about 75 % by weight, or still
even more particularly in an amount greater than about 85 % by weight. Suitable

amounts of rebaudioside A polymorphic or amorphous forms also may be used within
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these ranges. In another embodiment, a substantially pure rebaudioside A composition
may comprise a combination of particular polymorphic and/or amorphous form of

rebaudioside A.

The present invention is further illustrated by the following examples, which are
not to be construed in any way as imposing limitations upon the scope thereof. On the
contrary, it is to be clearly understood that resort may be had to various other
embodimenis, modifications, and equivalents thereof which, after reading the
description therein, may suggest themselves to those skilled in the art without departing
from the spirit of the present invention and/or the scope of the appended claims. Unless

otherwise specified, percentages (%s) are by-weight.
EXAMPLES

The purity of t>he rebaudioside A compositions described in the examples
hereinbelow was determined using HPLC. Methods of performing l-IPLC analysis are
well known to those of ordinary skill in the art. Briefly described, the FPLC anaiysis
was performed using a ZORBAX NH; cotumn (150 x 4.6 mm, 5 g,un)'at a temperature
of 30°C. The mobile phase comprised a solution of 20 % buffer (0.0125 % acetic acid
and 0.0125 % ammonium acetate} and 80 % acetonitrile at a flow rate of 1.5 mL/min.
12 pL of eagh sample was injected in duplicate and the sample was analyzed using a
UV dctector at 210 nm (4 nm bandwidth) with a reference of 260 nm (100 mm
bahdwidth). The HPLC analysis required a run time ranging from 40 to 60 min.

A buffer solution of 0.0125 % acetic acid and 0.0125 % ammonium acetate was
prepared by dissolving 0.125 g ammonium acetate and 125 pl glacial acetic acid in one
liter of waler. The retention time of rcbaudioside B was adjusted by varying the ratio
of ammonium acetate to acctic acid while maintaining a total of 0.025 % of both

combined. Increasing the amount of acetic acid decreased the retention time of

v

rebaudioside B.

The mobile phase was prepared by mixing the buffer solution with acetonitrile
to achieve a rebaudioside A rctention time of 7.0 + 0.5 min. Initially, this was
approximqtely 20 % buffer (200 mL of buffer and 800 mL of acetonitrile). Increasing
the amount of acetonitrile by 1 to 2 % increased the retention time of rebaudioside A by

about one minute.
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A diluent solution was prepared by mixing 750 mL of acetonitrile and 250 mL
of the buffer solution. Rebaudioside A standards were prepared by diluting 20.0 + 0.5
mg (recorded to the nearest 0.1 mg) of the rebaudioside A standard with 4 mL of the
diluent solution to make a standard solution of approximately 5000 mg/L.. The
rcbaudioside A standard solution was injected at 10.8, 11.4, 12.6 and 13.2 uL. The
moisture content was measured by Karl Fischer analysis every time a standard was
prepared and corrections were made based on the solvent purity according to the
cerlificate of analysis. Alternatively, rebaudioside A standards were preparcd by
diluting individual samples of 18, 19, 21 and 22 (each + 0.2) mg of rebaudioside A
standard with 4 mL of the diluent solution (correcting for moisture and purity). The

individually prepared samples were injected at the same level as the sémples (12 pl).

Stevioside standards were prepared by diluting 12.5 + 0.5 mg (recorded to the
nearest 0.1 mg) of the stevioside standard with § mL of the diluent solution to make a
standard solution of approximately 2500 mg/L standard (stock A) (correcting for
meisture and pufity). The stevioside standard was then diluted using one mL of stock
A to ten mL of diluent to produce a 250 mg/L standard (stock B), and stock standards

were diluted to final concentrations ranging from 2.5 to 50 mg/L.

Samples of the rebaudioside A compositions were prepared by diluting 125 +2

mg (recorded to the nearest 0.1 mg) of the rebaudioside A composition with 25 mL of

the diluent solution to make a sample solution of approximately 5000 mg/L (correcting
for moisture). If the samples were not analyzed immediately, they were stored without

headspace, under nitrogen, and desiccated.

The following table provides a guideline for retention times (RT) for
rebaudioside A and other steviol glycosides. However, those of ordinary skill in the art

should appreciate that the retention times may be modified as needed.
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Compound RT (min)
Stevioside 4.53
Rebaudioside C 5.21
Rebaudioside F 5.62
Rebaudioside A 7.07
Rebaudioside D 15.79
" Stevioibioside 18.35
Rebaudioside B 35.83
EXAMPLE SET A
Table 3: Summary of Examples A1-3
‘ Crude Solvent Heating | Drying | Yield HPLC
Rebaudioside A Ethanof Methanol | Water | T ("C) T(C) (3] Purity
(B} (95 %)(mlL) | (99 %)(mL) | (mL) (wihvt %)
Al 400 1200 400 320 50 50 130 98.9
A2 100 320 120 50 3040 60 73 98.3
A3 50 160 60 .25 ~ 30 60 213 98.2
5
EXAMPLE Al
Crude rebaudioside A (77.4 % purity) mixture was obtained from a commercial
saurce. The impurities (6.2 % stevioside, 5.6 % rebaudioside C, 0.6 % rebaudioside I7,
1.0 % other steviol glycosides, 3.0 % rebaudioside 1), 4.9 % rebaudioside B, 0.3 %
10 steviolbioside) were identified and quantified vusing FIPLC on a dry basis (moisture
content 4.7 %).
Crude rebaudioside A (400 g), ethanol (95 %, 1200 mL), methanol (99 %, 400
mL) and water (320 mL) were combined and heated to 50°C for 10 minutes. The clear
solution was cooled to 22°C for 16 hours. The white crystals were filtered and washed
15 twice with ethanol (2 % 200 mL, 95%) and dried in a vacuum oven at 50°C for 16-24

hours under reduced pressure (20 mm).

The final composition of substantially pure rebaudioside A (130 g) comprised

98.91 % rebaudioside A, 0.06 % stevioside, 0.03 % rebaudioside C, 0.12 %
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rebaudioside F, 0.13 % other steviol glycosides, 0.1 % rebaudioside D, 0.49 %
rebaudioside B and 0.03 % steviolbioside, all by weight.

EXAMPLE A2

Crude rebaudioside A (80.37 %) was obtained from a commercial source. The
impurities (6.22 % stevioside, 2.28 % rebaudioside C, 0.35 % dulcoside A, 0.78 %
rebaudioside F, 0.72 % other steviol glycosides, 3.33 % rebaudioside B, 0.07 %
steviolbioside) were identified and quantified by HPLC on a dry basis (moisture
content 3.4 %). | -

Crude rebaudioside A (100 g), ethanol (95%, 320 mL), methanol (99%, 120
mL) and water (50 mL) were combined and heated to 30-40°C for 10 minutes. The
clear solution was cooled to 22°C for 16 hours. The white crystals were filtered and
washed twice with ethanol (2 x 50 mL, 95 %). The wet filter cake (88 g) was slurried
in ethanol (95 %, 1320 mL) for 16 hours, filtered, washed with ethanol (95 %, 2 x 100
mL) and dried in a vacuum oven at 60°C for 16-24 hours under reduced pressurc (20

mm).

The final composition of substantially pure rcbaudioside A (72 g) comprised

9829 % rebaudioside A, 0.03 % ste\}iosidc, 0.02 % rebaudioside C, 0.17 %

rebaudioside F, 0.06 % rebaudioside D and 1.09 % rebaudioside B. Steviolbioside was
not detected by HPLC.

EXAMPLE A3

Crude rebaudioside A (80.37 %) was obtained from a commercial source. The

‘impurities (6.22 % stevioside, 2.28 % rebaudioside C, 0.35% dulcoside A, 078 %

rebaudioside F, 0.72 % other steviol glycosides, 3.33 % rcbaudioside B, 0.07 %
steviolbioside) were identified and quantified by HPLC on a dry basis (moisture
content 3.4 %).

Crude rebaudioside A (50 g), ethanol (95 %, 160 mL), methanol (99 %, 60 mL)
and water (25 mL) were combined and heated to approximately 30°C for 10 minutes.
The clear solution was cooled to 22°C for 16 hours. The white crystals were filtered

and washed twice with ethanol (2 x 25 mlL, 95 % ). The wet filter cake (40 g) was
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sturried in methanol (99 %, 600 mL) for 16 hours, filtered, washed with methanol (99

%, 2 x 25 mL}) and dried in a vacuum oven at 60°C for 16-24 hours under reduced

pressure (20 mm).

The final composition of substantially pure rebaudioside A (27.3g) comprised

5 9822 % rebaudioside A, 0.04 % stevioside, 0.04 % rebaudioside C, 0.18 %
rebaudioside F, 0.08 % rebaudioside D and 1.03 % rebaudioside B. Steviolbioside was

not detecled by HPLC.

EXAMPLE SET B

Table 4: Summary of Examples B1-19

| Solvert ]
Crude Ethanel Organic Co- | Waler Wash Solvent Yield | HPLC
Rebaudioside | (95%)(ml) | solvent (inl,) {ml.) (g) Purity
Alg) (%)
Bi 5 16 Methanol (6) 2 E{OH/MeOH 3.2 >97
(4:1.5 viv)
B2 5 16 Methanol (4) P ELOHMeOH 31 =07
: (4:1 vA)
B3 5 9.5 1-Butanol 1 E1OH/1-Butanol 32 45
(9.5) (1:1 vA)
B4 5 9.5 1-Butanol (9) 1 EtOH/MeOH 35 >96
(1:1 vA)
BS 5 125 Methanol (6) 2 *EIOH/MeCH 3.3 >97
(4:1 viv)
Bé 5 125 Acetoniinle 1.5 * EIOH/ A cetonitrile 34 >95
{6) (6:3 viv)
B7 5 14.5 Ethyl acetate 4 YEtOH/Ethyl Acctate 3.4 =45
(4) (7:2 viv) .
et 5 16 Methanol (6) 2 ELOH/MeOH 3.2 >97
(4:1.5 v/v)
B9 5 16 Methano! (4) 2 EtOH/MeOH 3 >4y7
(4:1 viv)
BIO 5 145 Methano] (4) 1.5 E1OH/MeOH 34 >97
(7:2 viv)
Bl 5 16 Mecthanol (6) 1.5 EtOH/MeOH 32 >97
(8:3 viv)
B12 5 16 Methanol (6) 2 * EtOH/MeOH 32 >96
(8:3 vi)
B13 5 16 Methano! (6) 2 * EtOH/MeOH 3.4 >06
(8:3 viv)
- Bl4 5 15 Methanol {5) 2.5 E1OH/MeOH 32 »97 -
(3.1 vA)
B13 5 15 Methanol (5) 3 ELOH/MeOH 2.7 >97
(3:1 viv)
B16 5 15 Melthanol (6) 35 E(OH/MeOH 26 >89
(3:1 vV}
Bi17 5 15 Methanol (5) 4 EtOH/MeOH 2.3 >99
(3:1 vA)
B1§ 5 16 Methanol (6) 2.5 *EtOH/McOH 3.0 =97
(8:3 viv)
B19 5 16 Methanol (6) 2.5 *LIOHMeOH 32 >98
(8:3 viv)

10
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EXAMPLE Bl

Crude rebaudioside A (77.4 % purity, 5 g), ethanol (95 %, 16 mL,), methanol (6
mL) and water (2 mL) were combined and heated to reflux for 10 minutes. The clear
solution was cooled to 22°C for 16 hours. The white crystaliine product was filtered,
washed twice with ethanol:methanol (5 mL, 4:1.5, v/v) mixture and dried in a vacuum
oven at 50°C for 16-24 hours under reduced pressure (20 mm) to yield 3.2 g of purificd
product (> 97 % by HPLC), | '

EXAMPLE B2

Crude rebaudioside A (77.4 % purity, 5 g), ethanol (95 %, 16 mL), mcthancﬂ “
mlL) and water (2 mL) were combined aﬁd heated to reflux for 10 minutes. The clear
solution was cooled to 22°C for 16 hours. The white crystalline product was filtered,
washed twice with ethanol:methanol (5 mL, 4:1, v/v) mixture and dried in a vacuum
oven at 50°C for 16-24 hours under redﬁced pressure (20 mm}) to yicld 3.1 g of purificd
product (> 97 % by HPLC). '

EXAMPLE B3

Crude rebaudioside A (77.4 % purity, 5 g), ethanol (95 %, 9.5 mL), 1-butanol
(9.5 mL) and water (1 mL) were combined and heated to reflux for 10 minutes. The
clear solution was cooled to 22°C for 16 hours. The white crystalline product was
filtered, washed twice with ethanol: 1-butano} (5 mL, L, viv) mixturé and dried in a
vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to yield 3.2 g of
purified product (> 95 % by HPLC).

EXAMPLE B4

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 9.5 mL}, methanol
(9 mL) and water (1 mL) were combined and heated to reflux for 10 minutes. The clear
solution was cooled to 22°C for 16 hours. The white cxystalline product was filtered,
washed twice with ethanol:methanol (5 mL, 1:1, v/v) mixture and dried in a vacuum
oven at 50°C for 16-24 hours under reduced pressure (20 mm) to yield 3.5 g of purified
product (> 96 % by HPLC).



WO 2007/149672 PCT/US2007H069548

15

20

25

21

EXAMPLE B5

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 12.5 mL), methanol

k (6 mL) and water (2 mL) were combined and heated to reflux for 10 minutes. The clear

solution was cooled to 22°C. The solution was seeded with 10 mg of 98 % pure
rebaudioside A and the mixture was left at 22°C for 16 hours. The white crystalline
product was filtered, washed twice with ethanol:methanol { 5 mL, 4:1, v/v) mixture and
dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to
yield 3.3 g of purified product (> 97 % by HPLC).
EXAMPLE B6 .

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 12.5 mL),
acetonitrile (6 mL) and water (1.5 mL) werc combined and heated to reflux for 10
minutes. The clear solution was cooled to 22°C. The solution was seeded with 10 mg of

98 % pure rebaudioside A and the mixture was left at 22°C for 16 hours. The white

~ crystalline product was filtered, washed twice with ethanol:acctonitrile (5 mL, 6:3, v/v)

mixture and dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure

(20 mm) to yield 3.4 g of purified product (> 95 % by HPLC).
EXAMPLE B7

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 14.5 ml.), ethyl
acetate (4 mL) and water (1.5 mL) were combined and heated to reflux for 10 minutes.
The clear solution was cooled to 22°C. The solution was seeded with 10 mg of 98 %
pure rebaudioside A and the mixture was left at 22°C for 16 hours. The white
crystalline product was filtered, washed n_vice with ethanol:acetonitrile (5 mL, 7:2, viv)
mixture and dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure
(20 mm) to yield 3.4 g of purified product (> 95 % by HPLC). -

EXAMPLE BS

Crude rebaudioside A (80.37 % purity, 5 g), ethano! (95 %, 16 mL), methanol
(6 mL) and water (2 mL) were combined and heated to reflux for 10 minutes. The clear
solution was cooled to 22°C for 16 hours. The white crystalline product was filtered,

washed twice with ethanolimethancl (5.5 ml, 4:1.5, v/v} mixture and dried in a

S
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vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to yield 3.2 g of
purified product (> 97 % by HPLC).

EXAMPLE B9

Crude rebaudiosidc A (80.37 % purity, 5 g), ethanol (95 %, 16 mL), methanol
{4 mL) and water (2 mL} were combined and heated to reflux for 10 minutes. The clear
solution was cooled to 22°C for 16 hours. The white crystalline product was filtered,
washed twice with ethanol:methanol (5.0 mL, 4:1, v/v) mixture and dried in a vacuum

oven at 50°C for 16-24 hours under reduced pressure (20 mm) to yicld 3.1 g of purified
product (> 97 % by HPLC).

EXAMPLE B10

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 14.5 mL), methanol
(4 mL) and water (1.5 mL) were combined and heated to reflux for 10 minutes. The
clear solution was cooled to 22°C for i6 hours. The white ch/stalline product was
filtered, washed twice with cthanol:methanol (5.0 mL, 7:2, v/v) mixture and dried in a
vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to yield 3.4 g of
purified product (> 97 % by HPLC).

EXAMPLE Bi1

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 16 mL), methanol
(6 mL) and water (1.5 mL) were combined and heated to reflux for 10 minutes. The
clear solution was cooled to 22°C for 16 hours. The white crystalling product was
ﬁlteréd, washed twice with ethanol:methanol (5.0 mL, 8:3, v/v) mixture and dried in a
vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) 1o yield 3.2 g of
purified product (> 97 % by HPLC).

EXAMPLEBI2

Crude rebaudioside A (80.37 % purity, 5 g), cthanol (95 %, 16 mL), methanol
{6 mL) and water (2 mL) were combined and heated to reflux for 10 minutes. The clear
solution was cooled to 22°C and secded with 10 mg of pure rebaudioside A (> 98 %). .
The mixture was kept at room temperéture for 16 hours. The white crystalline product

was filiered, washed twice with ethanol:methanol (5.0 mL, 8:3, v/v) mixture and dried
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in a vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to yield 3.2
g of purified product (> 98 % by HPLC).

EXAMPLE B13

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 16 mL), methanol
(6 mL) and water (2 mL) were combined and heated to reflux for 10 minutes. The clear
solution was cooled to 22°C and seeded with 10 mg of pure rebaudioside A (> 98 %).
The mixture was kept at room temperature for 16 hours while stirring. The white
crystalline product was filtered, washed twice with ethanol:methanol (5.0 mL, 8:3, v/v)
mixture and dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure

(20 mm) to yield 3.4 g of purified product (> 96 % by HPLC).
EXAMPLE B4

Crude rebaudioside A (80.37 % purity, 5g), ethanol (95 %, 15 mL), methanol
(5 mL) and water (2.5 mL) were combined and heated to reflux for 10 minutes. The
clear solution was cooled to 22°C for 16 hours while stirring. The white crystalline
product was filtered, washed twice with ethanol:methanol (5.0 mL, 3:1, v/v) mixture
and dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to
yield 3.2 g of purified product (> 97 % by HPLC).

EXAMPLE B15

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 15 mL), methanol

(5 mL) and water (3.0 mL) were combined and heated to reflux for 10 minutes. The

clear solution was cooled to 22°C for 16 hours while stirring. The white crystalline

product was filtered, washed iwicé with ethanol:methanol (5.0 mL, 3:1, v/v) mixture

- and dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to

yield 2.7 g of purified product (> 97 % by HPLC).
EXAMPLE Bi6

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 15 mL), methanol .

" (5 mL) and water (3.5 mL) were combined and heated to reflux for 10 minutes. The

clear solution was cooled to 22°C for 16 hours while stirring. The white crystalline

product was filtered, washed twice with ethanol:methanol (5.0 mL, 3:1, v/v) mixturc

U\
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and dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to
vield 2.6 g of purifted product (> 99 % by HPLC).

EXAMPLE B17

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 15 mL), methanol
(3 mL) and water (4.0 mL) were combined and heated to reflux for 10 minutes. The
clear solution was cooled to 22°C for 16 hours while stirring. The white crystalline
product was filtered, washed twice with cthanol:rr_lcthanol (5.0 mL, 3:1, v/v)} mixture
and dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to

yield 2.3 g of purified product (> 99 % by HPLC).
EXAMPLE B18

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 16 mL), methanol
(6 mL) and water (2.5 mL) were combiﬂed and heated to reflux for 10 minutes. The
clear solution was cooled to 22°C. This mixture was stirred at room temperature for 15-
30 minutes during which time crystals started to appear. The stirring was stopped and
the mixture was kept at room lempcraturé'for 16 hours. The white crystalline product
was filtered, washed twice with ethanol:methaunol (5.0 mL, 8:3, viv) mixture and dried
ina \;acuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to yicld 3.0
g of purified product (> 97 % by HPLC).
EXAMPLE B19

-Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 16 mL), methanol
(6 mL) and water (2.5 mL) were combined and heated to reflux for 10 minutes. The
clear solution was coaled to 22°C for 2 hours. During this time crystals started to
appear. The mixture was stirred at room temperature for 16 hours. The white crystalline

product was f{iltered, washed twice with ethanol:methanol (5.0 mL, 8:3, v/v) mixture

and dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to

yield 3.2 g of purified product (> 98 % by HPLC).

gz
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EXAMPLE SET C
Table 5: Summary of Examples C1-9

Solvent
Crude Organie Organic | Water Wash Solvent Yield | HPLC
Rebaudioside Solvent Co-solvent | (mL) (g) Purity
Afg) __(mL) (mL) (%)
Cl 5 Isopropanol | Methanol 1 Isopropanol/MeQH | 3.85 >91
(9.5) (9.5) (1:1 viv)
C2 5 sec-Butanol Methanol i MeOH/sec-Butanol | 4.0 >9]
(9.5) (9.5) (1:1 viv)
C3 5 1-Prapanol Methanol 1 MeOH/1-Propanol 355 | »91.2
(9.5) 9.5) (1:1 v/
C4 5 Ethanol (9.5) | 1-Propanol 1 E1OH/1-Propanol 2.5 >94
9.5) - (1:1 viv)
Cs 3 {-Butanol Methanol 1 MeOH/1-Butanol 37 >91.5
(%.5) (9.5) (1:1 v/v)
Co 3 Ethanol (9.5) | 2-Propanol 1 EtOH/2-Propanol 24 | >93.5
(9.5) (1 viv)
C7 .5 Ethanol (9.5) sec~ . l EtOH/sec-Butanol 29 >93
Butanol (:1 viv)
(9.5)
Cc8 5 teri-Butanol | Methanol 1 MeOH/teri-Butanol 39 >83
(9.5) (9.5) (1:1 v/v)
cg 5 Ethanol (9.5) feri- 1 EWOH/tert-Butanol 2.9 >88
: Butanol (L:1 v/v) -
(2.5)

EXAMPLE C1

Crude rebaudioside A (80.37 % purity, 5 g), methanol (99 %, 9.5 mL),
isopropanol (9.5 mL) and water (1 mL) were combined and heated to about 40-50°C
for 10 minutes. The clear solution was cooled to 22°C for 2 hours and then stirred at
room temperature for 16 hours, The white orysialiine product was filtered, washed
twice with an ethanol:methanol (5.0 mL, 8:3, v/v) mixture and dried.ih a vacuum oven
at 50°C for 16-24 hours under reduced pressure (20 mm) to yield 3.85 g of purified
product (> 51.0 % by HPLC). '

EXAMPLE C2

Crude rebaudioside A (80.37 % purity, 5 g), methanol (99 %, 9.5 ml), sec-
butanol (9.5 mL) and water (1 mL) were combined and heated to about 40-50°C for 10
minutes. The clear solution was cooled to 22°C for 2 hours and then stirred at room
temperature for 16 hours. The white crystaliine product was filtered, washed twice with
2 methanol: sec-butanol (10.0 mL, 1:1, v/v) mixture and dried in a vacuum oven at
50°C for 16-24 hours under reduced pressure (20 mm) to yield 4.0 gof purliﬂed product
(> 91.0 % by HPLC).

+
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EXAMPLE C3

Crude rebaudioside A (80.37 % purity, 5 g), methanol (99 %, 9.5 mL), 1-
propanol (9.5 mL) and water (I mL) were combined and heated to about 40-50°C for
10 minutes. The clear solution was cooled to 22°C for 2 hours and then stirred at room
temperature for 16 hours. The white ¢rystalline product was filtered, wéshed twice with
a methanol; l-prépanol (10.0 mL, 1:1, v/v) mixture and dried in a vacuum oven at 50°C
for 16-24 hours under reduced pressure (20 mm) to yield 3.55 g of purified product (>
91.21 % by HPLC).

EXAMPLE C4

Crude rebaudioside A (80.37 % purity, 5 g), cthanol (95 %, 9.5 mL), 1-propanol
(9.5 mL) and water (1 mL) were combined and heated to about 40-50°C for 10 minutcs.
The clear solution was cooled 1o 22°C for 2 hours and then stirred at room temperature
for 16 hours. The white crystalline product was filtered, washed twice with an ethanol:
1-propanol (10.0 mL, 1:‘1, v/v) mixture and dried in a vacuum oven at 50°C for 16-24
hours under reduced pressure (20 mm) to yield 2.5 g of purified produét (> 94.0 % by
HPLC).

EXAMPLE C5

Crude rebaudioside A (80.37 % purity, 5 g), methanol (99 %, 9.5 mbL), 1-
butanol (9.5 mL) and water (1 mL) were combined and heated to about 40-50°C for 10
minutes. The clear solution was cooled to 22°C for 2 hours and then stirred at room
temperature for 16 hours. The white crystalline product was filtered, washed twice with
a methanol: 1-butanol (10.0 mL, 1:1, v/v) mixture and dried in a vacuum oven at 50°C
for 16-24 hours under reduced pressure (20 mm) to yield 3.7 g of pu}iﬁed product (&>
91.5 % by HPLC). '

EXAMPLE C6

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 9.5 mL), 2-propanol
(9.5 mL) and water (1 mL) were combined and heated to about 40-50°C for 10 minutes.
The clear solution was cooled to 22°C for 2 hours and then stirred at room temperature
for 16 hours. The white crystalline- product was filtered, washed twice with an ethanol:

2-propanol (10.0 mL, 1:1, v/v) mixture and dried in a vacuum oven at 50°C for 16-24
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hours under reduced pressure (20 mm) to yield 2.4 g of purified product (> 93.5 % by
HPLQ),

EXAMPLE C7

Crude rebaudioside A. (77.4 % purity, 5 g), ethano! (95 %, 9.5 mL), sec-butanol
(9.5 mL) and water {1 mL) were combined and heated to reflux for 10 minutes. The
clear solution was cooled to 22°C for 2 hours and then stirred at room temperature for
16 hours. The white crystalline product was filtered, washed twice with an ethanol: sec-
butanol (10.0 mlL, l:l,. v/v) mixture and dried in a vacuum oven at 50°C for 16-24
hours under reduced pressure (20 mm) o yield 2.9 g of purified product (> 93.0 % by
HPLC). ‘

EXAMPLE C8

Crude rebaudioside A (77.4 % purity, 5 g), methanol (99 %, 9.5 mL), rert-
butanol (9.5 mL) and water (1 mL) were combined and heated to about 40-50°C for 10
minutes. The clear solution was cooled to 22°C for 2 hours and then stirred at room
temperature for 16 hours. The white crystalline product was filtered, washed twice with
methanol (99 %, 7.0 mL) and dried in a vacuum oven at 50°C for 16-24 hours under
reduced pressure (20 mm) to yield 3.9 g of purified product (> 83.0 % by HPLC).

EXAMPLE C9

Cerude rebaudioside A (77.4 % purity, 5 g), ethanol (95 %, 9.5 mL), rert-
butanol (9.5 mL) and water (1 mL) were combined and heated to reflux for 10 minutes.
The clear solution was cooled to 22°C for 2 hours and then stirred at room lemperature
for 16 hours. The white crystalline product was filtered, washed twice with ethanol (95
%, 7.0 mL) and dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure

(20 mm) o yield2.9 g ofpuriﬁpd product (> 88.0 % by HPLC).

0wS
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EXAMPLE SETD
Table 6: Summary of Examples D1-12
Solvent
Crude Organic Solveat Water Wash Solvent | Yield | HPLC
Rebaudioside (mL) (mL) ® Purity
Alg) . ()
Dl 50 MeOH (180) 20 MeQOH 29.8 96.2
D2 50 MeOIH (160) 40 MeOH 3.2 . 95.5
D3 50 EtOH (188) 12 EtOH 37.3 93.4
D4 50 EtOH ({84) 16 EtOH 317 95.3
Ds 50 EtOH (180) 10 EtOH 35.7 94.7
D6 30 EtOH (176) 24 EtOH 38.2 97.3
D7 50 EOH (172) ' 28 E1OH 32 98.1
D8 50 EtOH (160) 40 E{OH 19.3 99.5
D9 50 ]-Pﬁ)panol (180) 20 1-Propanol 27 92.9
D1¢ 50 2-Propanol (180) 20 2-Propanol 34.9 91.4
D1 50 1-Butanol (180) 20 " 1-Butanol | 406 93.1
D12 50 2-Butanol (180) 20 2-Butanoi 40.4 90.5

EXAMPLE DI

Crude rebaudioside A (77.4 % purity, 50 g), methanol (99 %, 180 mL) and
water (20 mL) were combined and heated to reflux for 30 minutes. The mixture was
then allowed to cool to ambient temperature for 16-24 hours. The white crystalline
product wasrﬂltere-:d, washed twice with methanol (99 %, 25 mL), and dried in a
vacuum oven at 60°C for 16-24 hours under reduced pressure (20 mm) to yield 29.8 g
of purified product (96.2 % by HPLC).

EXAMPLE D2

Crude rebaudioside A (80.37 % purity, 50 g), methanol (99 %, 160 mL) and
water (40 mL) were combined and heated to reflux for 30 minutes. The mixture was
then allowed to céol to ambient lcmperalﬁfe for 1 week. The x\;hite crystalline product
was filtered, washed twice with methanol (99 %, 25 mL), and dried in a vacuum oven
at 60°C for 16-24 hours under reduced pressure (20 mm) to yield 31.2 g of purified
product (95.5 % by HPLC). '
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EXAMPLE D3

Crude rebaudioside A (80.37 % purity, 50 7). ethanol (95 %, 188 mL) and water
p g

(12 mL) were combined and heated to reflux for 30 minutes. The mixture was then

allowed to cool to ambient temperature for 16-24 hours. The white crystalline product
was filtered, washed twice with ethanol (95 %, 25 mL), and dried in 2 vacuum oven at
60°C for 16-24 hours under reduced pressure (20 mm) to yield 37.3 g of purified
product (93.4 % by HPLC).

EXAMPLE D4

Crude rebaudioside A (80.37 % purity, 50 g), ethanol (95 %, 184 mL) and water

(16 mL) were combined and heated to reflux for 30 minutes. The mixture was thcn

allowed to cool to ambient temperature for 16-24 hours. The white crystalline product

was filtered, washed twice with ethanol (95 %, 25 mL), and dried in a vacuum oven al

60°C for 16-24 hours under reduced pressure (20 mm) to yield 31.7 g of purified
product (95.3 % by HPLC).

EXAMPLE D5

Crude rebaudioside A (80.37 % purity, 50 g), ethanol (95 %, 180 mL) and watcr
(20 mL) were combined and heated to reflux for 30 minules. The mixture was then
allowed to cool to ambient temperature for 16-24 hours. The white crystalline product
was filtered, washed twice with ethanal (95 %, 25 mL), and dried ina vacuum oven at
60°C for 16-24 hours under reduced pressure (20 mm) to yield 35.7 g of purified
product (94.7 % by HPLC).

EXAMPLE D6

)

Crude rebaudioside A (80.37 % purity, 50 g), ethanol (95 %, 176 mL) and water
(24 mL) were combined and heated to reflux for 30 minutes. The mixture was then
allowed to cool to ambient temperature for 16-24 hours. The white crystalline product
was filtered, washed twice with ethanol (95 %, 25 mL}), and dried in a vacuum oven at
60°C for 16-24 hours under reduced pressure (20 mm) to yield 382 g of purificd
product (97.3 % by HPLC).
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EXAMPLE D7

Crude rebaudioside A (80.37 % purity, 50 g), ethanol (95 %, 172 ml-) and water
(28 mL) were combined and heated to reflux for 30 minutes, The mixture was then
allowed to cool to ambient temperature for 16-24 hours. The white crystalline product
was filtered, waShed twice with ethanol (95 %, 25 mL), and dried in a vacuum oven at
60°C for 16-24 hours under reduced pressure (20 mm) to yield 32.0 g of purified
product (98.1 % by HPLC).
EXAMPLE D8

Crude rebaudioside A (80.37 % purity, 50 g), ethanol (95 %, 160 mL) and water
(40 mL) were combined and heated to reflux for 30 minutes. The mixture was then
allowed to cool to ambient temperature for 16-24 hours. The white crystalline product
was filtered, washed twice with ethanol (95 %, 25 mL), and dried in a vacuum oven at

60°C for 16-24 hours under reduced pressure (20 mm) to yicld 19.8 g of purified
product (99.5 % by HPLC). '

EXAMPLE 139

Crude rebaudioside A (80.37 % purity, 50 g), 1-propanol (180 mL) and water
(20 mL) were combined and heated to reflux for 30 minutes. The mixture was then
atllowed to cool to ambient temperature for 16-24 hours. The white cfystalline product
was filtered, washed twice with 1-propanol (25 mL), and dried in a vacuum oven at
60°C for 16-24 hours under reduced pressure (20 mm) to vield 27.0 g of purificd
product (92.9 % by HPLC). ‘

EXAMPLEDIO

Crude rebaudioside A (80.37 % purity, 50 g), 2-propanol (180 mL) and water
(20 mL) were combined and heated to reflux for 30 minutes. The mixture was then
allowed to cool to ambient temperature for 16-24 hours. The white crystalline product
was filtered, washed twice with 2-propanol (25 mL), and dried in a vacuum oven at
60°C for 16-24 hours under reduced pressure (20 mm) to vield 34.9 g of purified
product (91.4 % by HPLC).

%
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EXAMPLE D11

Crude rebaudioside A {80.37 % purity, 50 g), I-butanol (180 mL) and water (20

mL) were combined and heated to reflux for 30 minutes,

The mixture was then
allowed o cool to ambient temperature for 16-24 hours. The white crystalline product
was filtered, washed twice with 1-butanol (25 mL), and dried in a vacuum oven at 60°C
for 16-24 hours under reduced pressure (20 mm) to yield 40.6 g of purified product

(93.1 % by HPLC).

EXAMPLE D12

Crude rebaudioside A (80.37 % purity, 50 g), 2-butanol (180 mL) and water (20
mL) were combined and heated to reflux for 30 minutes. The mixture was then
allowed to cool to ambient temperature for 16-24 hours. The white crystatiine product
was filtered, washed twice with 2-butanol (25 mL), and dried in a vacuum oven at 60°C
for 16-24 hours under reduced pressure (20 mm) to yield 40.4 g of purified product

(90.5 % by HPLC).

EXAMPLE SETE
Table 7: Summary of Examples E1-E3

Crude Ethanol Organic Water Methanol Yield | HPLC
Rebaudioside | (95%)(mL) | Co-solvent (mL) Slurry ® Purity
A(g (mL} (mL} (%)
El 50 160 Methano] 25 200 12.7 >97
(60) ‘
E2 50 160 Methanol 25 300 18.6 >97
(60)
E3 50 160 Methanol 25 350 222 >97
(60)
EXAMPLE E1

Crude rebaudioside A (41 % purity, 50 g), cthanol (95 %, 160 mL), methanol
(99.8 %, 60 mL)A and water (25 mL) were combined by stirring at 2;2°C.' A white
product crystallized out in 5-20 hours. The mixture was stirred for additional 48 hours.
The white crystalline product was filtered and washed twice with ethanol (95 %, 25
mL). The wet cake of white crystailine product then was slurried in methanol (99.8 %,
200 mL) for 16 hours, filtered, washed twice with methanol (99.8 %, 25 ml.), and dried
in a vacuum oven at 60°C for 16-24 hours under reduced pressure (20 mm) to yield

12.7 g of purified product (> 97 % by HPLC).
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EXAMPLE E2

Crude rebaudioside A (48 % purity, 50 g), ethanol (95 %, 160 mL), methanol
(99.8 %, 60 mL) and water (25 mi) was combined by stirring at 22°C. The white
product crystallized out in 3-6 hours. The mixture was stirred for additional 48 hours.
‘The white crystalline product was filtered and washed twice with ethanol (95 %, 25
mL). The wet cake of white crystalline product then was slurried in methanol (99.8 %,
300 mL) for 16 hours, filtered, washed twice with methanol {99.8 %, 25 mL) and dried
in & vacuum oven at 60°C for 16-24 hours under reduced pressure (20 mm) to yicld
18.6 g of purified product (> 97 % by HPLC).
EXAMPLE E3 |

‘Crude rebaudioside A (55 % purity, 50 g), ethanol (95 %, 160 mL), methanol
(99.8 %, 60 mL) and water (25 mL) was combined by stirring at 22°C. The white

product crystallized out in 15-30 minutes. The mixture was stirred for an additional 48

“hours. The white crystalline product was filtered and washed twice with ethanoi 95 %,

25 ml.). The wet cake of white crystalline product was slurried in methanol (99.8 %,
350 mL) for 16 hours, filtered, washed twice with methanol (99.8 %, 25 mL) and dried
in a vacuum oven at 60°C for 16-24 hours under reduced pressure (20 mm) to yield
22.2 g of purified product (> 97 % by HPLC),

EXAMPLEF

A solution of substantially pure rebaudioside A obtained using the purification
technique described hercinabove ( >97 % pure by HPLC ) was prépzu‘ed in double
distilled water (12.5 gm in 50 mL, 25 % concentration) by stirring the mixture at 40°C
for 5 minutes. An amorphous form of rebaudioside A was formed by immediately using
the clear solution for spray drying with the Lab-Plant spray drier SD-04 iustrument
(Lab-Plant Ltd., West Yorkshire, U.K.). The solution was fed through the feed pump
i-ﬁm the nozzle atomizer, which atomized the rebaudioside A solution into a spray of
droplets with the help of a constant ﬂow'of nitrogen / air. Moisturc was evaporated
from the droplets under controlled temperature conditions (about 90 to about 97°C) and
airflow conditions in the drying chamber and resulted in the formatio’n.of dry particles,

This dry powder (11-12 g, H;0 6.74 %) was discharged continuously from the drying
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chamber and was collected in a bottle. The rate of dissolution in water al room

temperature was determined to be > 35.0 %.

While the invention has been described in detail with respect to specific
embodiments thereof, it will be appreciated that those skilled in the arl, upon allaining

> an understanding of the foregoing, may readily conceive of alterations to, variations of|
and equivalents to these embodiments. Accordingly, the scope of the present invention

should be assessed as that of the appended claims and any equivalents thereof.

S/
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We claim:
1. A method for purifying rebaudioside A comprising the steps of:

combining crude rebaudioside A and an aqueous organic solvent to form a
rebaudioside A solution, the aqueous organic solution comprising water in an amount from
about 10 % to about 25 % by weight; and

crystallizing from the rebaudioside A solution in a single step a substantially pure

rebaudioside A composition comprising rebaudioside A in a purity greater than about 95 %

by weight on a dry basis.

2. The method of claim 1, further comprising the step of heating the

rebaudioside A solution.

3. The method of claim 2, further comprising the step of cooling the

rebaudioside A solution.

4, The methed of claim 1, wherein rebaudioside A solution in the single

. crystallization step is stirred or unstirred.

5. The method of claim 1, further comprising the step of seeding (optional} the

rebaudioside A solution at an appropriate temperature with an amount of rebaudioside A

_sufficient lo promote crystallization of rebaudioside A.

6. The method of claim 1, further comprising the steps of separating and

washing the substantially pure rebaudioside A composition.

7. The method of claim 6, further comprising the step of drying the

substantially pure rebaudioside A composition.

St
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8. The method of claim 1, wherein the crude rebaudioside A comprises

substantially no rebaudioside D impurity, and the method further comprises slurrying the

substantially pure rebaudioside A composition in an aqueous organic solvent or in an

organic solvent.

9. The method of claim 8, further comprising the steps of separating and

washing the substantially purc rebaudioside A composition.

10.  The method of claim 9, further comprising the step of drying the

composition of a substantially pure rebaudioside A.

11. The method of claim 1, wherein the aqueous organic solvent comprises a

mixture of at least one organic solvent and water.

12. The method of claim 11, wherein at least one organic solvent comprises an
alcohol.

13.  The method_of claim 12, wherein the alcohol comprises ethanol.

14, The method of claim 12, wherein the alcohol comprises r.nethanori.

15, The mcthod of claim 12, wherein the alcohol coniprises a mixture of

ethanol and methanol.

16. The method of claim 15, whercin the cthanol and methanol are present.in
the aqueous organic solution in a weight ratio from about 20 parts to about 1 parts ethanol
to about 1 part methanol,

17. The method of claim 15, wherein the ethanol and methano] are present in
the aqueous organic solution in a weight ratio from about 3 parts to about 1 part ethanol o

about 1 part methanol.

-
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18, The method of claim 1, wherein the at least one aqueous organic solvent
comprises an organic solvent selected from the group consisting of acetone, acetonitrile,
methanol, ethanol, 1-propancl, isopropanol, I-butanol, 2-butanol, tert-butanol, and

mixtures thercof.

19, The method of claim 1, wherein the aqueous organic solvent and the crude
rebaudioside A are present in the rebaudioside A solution in a weight ratio from about 4 to
about 10 parts aqueous organic solvent to about | part crude rebaudioside A.

-

20. The method of claim 1, wﬁerein the aqueous organic solvent and the crude

rebaudioside A are present in the rebaudioside A solution in a weight ratio from about 3 to

about 5 parts aqueous organic solvent to about 1 part crude rebaudioside A.

21. The method of claim 1, wherein aqueous organic solvent comprises water in

an amount from about 10 % to about 25 % by weight.

22. The method of claim 1, wherein the crude rebaudioside A mixture
~comprises rebaudioside A in a purity from about 40 % to about 95 % by weight.
b 23. The method of claim 1, wherein the crude rebaudioside A mixture
comprises rebaudioside A in a purity from about 60 % to about 85 % by weight.
24. The method of claim 1, wherein the crude rebaudioside A mixture

comprises rebaudioside A in a purity from about 70 % to about 85 % by weight.

25. The method of claim |, wherein the method is carried out at approximately

room temperature.

A
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26.  The method of claim 2, wherein the step of heating the rebaudioside A
solution comprises heating the rebaudioside A solution (o a lemperature in a range from
about 20°C to about 40°C,

27.  The method of claim 2, wherein the step of heating the rebaudioside A
solution comprises heating the rebaudioside A solution to a temperature in a range from
about 40°C to about 60°C,

28. The method of claim 2, wherein the step of heating the rebaudioside A

solution comprises heating the rebaudioside A solwtion to about a reflux temperature,

29.  The method of claim 3, wherein the step of cooling the rebaudioside A

sqlution comprises cooling the rebaudioside A solution to a {emperature in a range from
about 4°C to about 25°C. '

30. The mecthod of claim 3, wherein the siep of cooling the rebaudioside A
solution comprises cooling the rebaudioside A solution for about 0.5 hours to about 24

hours.

31.  The method of claim 1, wherein the substantially pufc rebaudioside A
product comp'riscs rebaudioside A in a purity greater than about 97 % rebaudioside A by

weight on a dry basis.

32 The method of claim 1, wherein the substantially pure rebaudioside A

product comprises rebaudioside A in a purity greater than about 98 % rebaudioside A by

weight on a dry basis.

33. The method of claim 1, wherein the substantially pure rebaudioside A
product comprises rebaudioside A in a purity greater than about 99 % rebaudioside A by

weight on a dry basis.
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34, The method of claim 1, further comprising the steps of:

heating the rebaudioside A aqueous organic solvent mixture;

cooling the rebaudioside A solution;

scparating and washing a substantially pure rebaudioside A composition;
and

drying the substantially pure rebaudioside A composition,

3S. A substantially pure rebaudioside A composition made according to the
method of claim 1, wherein the substantially pure rebaudioside A composition comprises a

polymorph having an X-ray diffraction pattern substantially similar to F igure 7.

36, A substantially pure rebaudioside A composition made according to the
method of claim [, wherein the substantially pure rebaudioside A composition comprises a

polymorph having an X-ray diffraction pattern substantially similar to Figure 8.

37. . A substantially pure rebaudioside A composition made according to the
method of claim 1, wherein the substantially pure rebaudioside A composition comprises a

polymorph having an X-ray diffraction pattern substantially similar to Figurc 9.

38. A substantially pure rebaudioside A composition made according to the
method of claim 1, wherein the substantially pure rebaudioside A composition comprises a

polymorph having an X-ray diffraction pattern substantially similar to Figure 10.

39. A substantially pure rebaudioside A composition made according to the
method of claim 1, wherein the substantially pure rebaudioside A composition comprises

an amorphous form havingAan X-ray diffraction pattern substantially similar to F igure 11.

40.  The method of claim 1, further comprising the step of forming an

amorphous form of the substantially pure rebaudioside A commposition.

(£
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41.  The method of claim 38, wherein the step of forming an amorphous form of
the substantially pure rebaudioside A composition comprises a method selected from the
group consisting of ball milling, precipitation, lyophilization, cryogrinding, and 'spray-

drying.

42. A substantially pure rebaudioside A composition made according to the

method of claim 1.

T
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MEMORIA DESCRIPTIVA /

CAMPC DEL INVENTO

Este invento se refiere en general a formas
polimdrficas y amorfas de rebaudiosida A, a métodos para
purificar la rebaudiosida A y wmétodos para preparar formas
polimérficas y amorfas de rebaudiosida A. Mas especificamente,
este invento se refiere a formas polimérficas vy amorfas de.
rebaudiosida A, Y a métodos para la purificacién o
cristalizacidén de rebaudiosida A con solventes orgénicos acuosos
© con solventes organicos para obtener un producto de alpo
rendimiento y alta pureza.

ANTECEDENTES DEL INVENTO
La rgbaudiosida A es un endulzante glicdsido

diterpenoide de alto poder que tiene la estructura guimica:

OH

La rebaudiosidé A es aislada y extraida, junto con
otros glicésidos de estevicl, de 1la.planta Stevia rebaudiana
(Bertoni) ("Stevia”), cultivada comercialmente en Japdén,
Singapur, Taiwé&n, Malasia, Corea del Sur, China, India, Brasil,
Australia y Paraguay. Es un endulzante no—éalérico alternative
con propiedades funcionales y sensoriales superiores a las de
muchos endulzantes de alta potencia. Las formas procesadas de

Stevia pueden ser de 70 a 400 veces mas potentes gque el azﬁcar;
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sin embargo, Stevia tiene también un componente amargo. De los
cuatro endulzantes glicOsidos diterpenoides principales presentes
en Stevia, rebaudiosida A ha sido identificada como la meﬁos
amarga y con el resabio menos persistente. Con frecuencia, el
amargor se debe significativamente a las impurezas en los
extractes.

Rebaudiosida A estd habitualmente disponible con una
pureza de <80%. Las principales impurezas coﬁprenden esteviosida,
esteviolbiosida, rebaudiosida B, rebaudiosida C, rebaudiosida D,
dulcgsida A, rebaudiosida F, y otros gliéésidos de esteviol. Es
muy dificil obtener una rebaudiosida A de alta pureza de
recuperacidn intensa, porque la rebauaiosida A vy las ‘otras
impurezas tienen solubilidades similares.

Los gsfugrzos reportados con anterioridad para

purificar 1la rebaudiosida A de mezclas de rebaudiosida A vy

C\_

esteviosida, requieren de numercsos pasos de purificacién

repetidos. La patente norteamericana N° 5.962.678 revela la
recristalizacién de rebaudiosida A usando una solucién de metanol
anhidro para obtener una rebaudiosida A 80% pura. Repitiendo
numerosas veces la recristalizacidén con 'meﬁanol anhidro, es
posible aumentar la pureza de rebaudiocsida A, a mas de 95%. La
pﬁblicacién de la patente norteamericana N° 2006/0083838 revela
la purificacién de rebaudiosida A mediante recristalizacién con
un solvente gue comprende etanol vy entre 4 y 15% de agua. La
sclicitud de patente japonesa N° 55-23756 revela un método para
purificar rebaudiosida A y esteviosida mediante cristalizacidn de
etanol acuoso (>70%) para obtener una rebaudiosida A 80% pura. La

publicacidn de patente norteamericana N° 2007/0082103 revela un

‘método para purificar rebaudiosida A mediante recristalizacidn

desde -etanol acuoso, aseverando gque una recristalizacidén en dos

pasos desde rebaudiosida sin refinar (60%) da como resultado la

formacién de rebaudiosida A >98% pura con un rendimiento de 97% .

Estos métodos de la especialidad anterior, sin embargo, no



proporcionan una compoéicién de rebaudiosida A subétancialmente
pura usando un paso de recristalizacién tGnico.

En consecuencia, se necesita un método sencillo,
eficiente Y econdémico para producir rebaudiosida A
gsubstancialmente pura.

RESENA DEL INVENTO

Realizaciones ejemplares del invento tratan la

4 N
necegidad identificada anteriormente, proporcionando una
rebaudiosida A substancialmente pura, Fformas polimdrficas vy

4

amorfas de rebaudiosida A, métodos para purificar rebaudiosida A,
y métodos ‘para preparar formas polimdrficas vy = amorfas de
rebaudiosida A.

En una realizacidén en particular, el método de
purificacién de rebaudiosida A comprende una éristalizacién
simple. En una realizacién, un método para purificar rebaudiosida
A comprende combinar rebaudiosida A sin refinar v un_ solvente
organico acuosc para formar una solucién de rebaudiosida A, en
gque la sclucidn orgénica acuosa comprende agua en una cantidad
desde alrededor de 10% hasta 25% en peso, aproximadamente, Ly
cristalizar desde la solucidén de rebaudiosida A sin refinar, en
un solo paso, una rebaudiosida A substancialmentg pura con una
pureza superior a 95% en peso en una base seca.

En otras realizaciones particulares, se proporcionan
diferentes formas polimérficas y amorfas de rebaudiosida A v

métodos para preparar diferentes formas polimdrficas yv amorfas de

rebaudiosida A.

.

Otros objetos, propiedades y Ventajas del invento seréan
evidentes a pértir ~de la descripcién detallada, dibujos vy
reivindicaciones expuestos a continuacidn. A menos que se defina
de otro modo, todos los términocs cientificos Yy abreviaturas
usados aqui tienen el mismo significado gque seria comprendido
habitualmente por wuna persona con experiencia comGn en la

especialidad. Si bien es posible usar métodos Yy compesiciones



similares o equivalentes a esos descritos agui en la practica de
este invento, se describen métodos y composiciones apropiadas sin
pretender que tales métodos y composiciones limiten el ipvento.
BREVE DESCRIPCION DE LOS DIBUJOS

La Figura 1 es un grafico que ilustra un método para
purificar rebaudiosida A segln una realizacidén de este invento.

La Figura 2 es un gréfico de la formacién Y conversioén
de formas polimdrficas y amorfas de rebaudiosida A segin una
realizacidén de este invento.

La Figura 3 es ﬁna exploracidn por difraccién de rayos
X que compara cuatro formas polimérficas de rebaudiosida A, las
formas -1, 2, 3A y 3B, en un trazado de dispersién de intensidad
versug el angulo ée dispersion 20 (pagina 3) segin una
realizacién de este invento.

La Figura 4 es una exploracién por difraccidén de rayos
X en polvo, que compara polimorfos de rebaudiosida A, Forma 1 Y
Forma 2; en un trazado de dispersién de intensidad versus angulo
de dispersidén 20 segln una realizacién de este invento._

La Figura 5 es una exploracién por difraccidén de rayos
X en polvo, que compara polimorfos de rebaudiosida A, Forma 34 v
Forma 3B, en un trazado de dispersidn de intensidad versus angulo
de dispersidn 20 segln una realizacidn de este invento.

La Figura 6 es una exploracién por difraccién de rayos
X en pdlvof que compara polimorfos de rebaudiosida A, Formas 2, ,
3A y 3B, en un trazado de dispersidén de intensidad versus anguld

de dispersién 20 segln una realizacidén de este invento

La Figura 7 es una exploracién por difraccidén de rayos
X en polvo, de un polimorfo de rebaudiosida A, Forma 1 en un

trazado de dispersidén de intensidad versus. dngulo de dispersidn

3

20 segln una realizacién de este invento.

La Figura 8 es una exploracidén por difraccién de rayos

X en polvo, de un polimorfo de rebaudiocsida A, Forma 2 en un

U\
™



trazado de dispersidn de intensidad versus &ngulo de dispersién

20 seglin una realizacidn de este invento.

’

La Figura 9 es una exploracidén por difraccién de rayos
X en polvo, de un polimorfo de rebaudiosida A, Forma 3A en un
trazado de dispersién de intensidad versus &angulo de‘dispersién-
20 segln una realizacidén de este invento.

La Figura 10 es.una exploracidén por difraccidén de rayos
X en polvo, de un polimorfo de rebaudiosida A, Forma 3B en un
trazado de dispersidén dé intensidad versus é&ngulo de dispersién
20 segin una realizacién de este invento.

La Figura 11 es una exploracién por difraccidén de rayos
X en polvo, de Fprma 4 amorfa de rebaudiosida A, en un trazado de
dispersidén de intensidad versus angulo de dispersién 20 segln una
realizacién de este invento.

DESCRIPCION DETALLADA DEL IﬁVENTO

La rebaudiosida A es un endulzante natural de alta
potencia, disponible generalmente a un costo moderado con <80% y
>80% pureza sdlo a costos elevados. Las muestras comerciales de
rebaudiosida A tienen, con frecuencia un sabor amargo gue se cree
que se debe a impurezas. Por consiguiente, existe una necesidad
de rebaudiosida A substancialmente pura y un método simple v
ecoﬁémico para purificar rebaudiosida A, a fin de obtener una
rebaudiosida A substancialmente pura, épropiada para usar como
endulzante natural de alta potencia.

En la forma usada aqui, el término “substancialmente” o
“substancialmente  pura” se refiere a una composicidén de
rebaudiosida A que incluye por'lo menos alrededor de 85% en peso
seco dé rebaudiosida A, en otra realizaciédn, pér lo menos 90% en
peso seco, en otra realizacidn, desde alrededor de 95% hasta
alrededor de 98% en peso seco, aproximadamente, Yy en otra
realizaéién mas, desde alrededor de 99% hasta 100% en peso seco,

aproximadamente.
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Las realizaciones ejemplares de este invento satisfacen
estas necesidadeé al proporcionar un método para purificar
rebaﬁdiosida A sin refinar a rebaudiosida A substancialmente
pura, por cristalizacién de una rebaudiosida A sin refinar desde
una solucidn orgénicé acucsa que comprende agua en una cantidad
desde alrededor de 10% hasta alrededor de 25% en pesoc vy
cristalizar en por lo menos un paso una rebaudiosida A
substancialmente pura. Otras realizaciones ejemplares de este
invento abarcan  una composicién de una rebaudiosida A
sﬁbstancialmente pur; Y composiciones gue comprenden uho, o més
de un polimorfo(s) de rebaudiosida A. Otras realizaciones

‘ ejemplares de este invento abarcan una forma amorfa de
rebaudicsida A y métodos para preparar formas amorfas de
rebaudiosida A. BEn otra realizaqién mas, se proéorciona un método
para convertir una forma de polimorfo en otra forma de polimorfo
0 en una forma amorfa. A contihuacién se describen en detalle
realizaciones ejemplares de este invento vy son ilustradas en las

"Figuras 1-11.

Método de Purificacién de una Mezcla de Rebaudiosgida A

Hay productos de rebaudiosida A sin refinar,

‘ disponibles en el comercio, Jque comprenden rebaudiosida A en
purezas desde alrededor de 40% hasta alrededor de 95% en peso.
desde alrédedor de 60% hasta alrededor de 85% en peso, o desde
alrededor de 70% hasta alrededor de 85% en peso. Se prevee que la
rebaudiosida A sin.refinar, en su forma sin depurar tal como se

extrae de plantas de Stevia, puede ser purificada por

cristalizacidén. Las impurezas principales, identificadas por
HPLC, son esteviosida, rebaudiosida B, rebaudiosida C, v
rebaudiosida D. Las impurezas de rebaudiosida D pueden ser

eliminadas aumentando la cantidad de agua en un solvente de
recristalizacidn orgénico acuoso; sin embargo, un contenido
excesivo de agua en el solvente de recristalizacidén dara como

-

resultado una menor recuperacidén de rebaudiosida A. La impureza

————— g - - ———
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de rebaudiosida B puede ser reducida significativamente formando ﬁ:\
una lechada con 1la rebaudiosida A sin refinar en un solvente
organico © en una solucidn organica acuosa, o mediante el
tratamiento de la solucidén de rebaudiosida A sin refinar con una
resina de intercambio de aniones. En consecuencia, el método de
puri%icacién depende de las impurezas presentes en el material
iniciador de rebaudiosida A sin refinar.

En una realizacién ejemplar de un método para purificar
rebaudiosida A 110, ilustrado en la Figura 1, se puede combinar
114 rebaudiosida A 112 con una solucién orgénica acuosa 116 para
formar una solucidén de rebaudiosida A 118. La solucién organica

‘i acuosa 116 comprende agua en una cantidad desde alrededor de 10%
hasta alrededor de 25% en peso v, por lo menos, un solvente
organico. Alternativamente, la solucidn organica acuosa 116 puede
comprender agua en una cantidad desde alrededor de 15% hasta
alrededor de 20% en peso y por lo menos un solvente organico.

Scolventes organico acucsos, en la forma usada agui se
refieren a mezclas de agua y por lo menos un solvente organico.
Ejemplos no limitantes de solventes organicos incluyen alcohol,
acetona, y acetonitrilo. Alcohol, como se usa agui, se refiere, a

.\ cualquier grupo alquilo, alquenilo o alquinilo lineal, ramificado
o ciclico, substituido o insubstituido, unido a, por 1lo menos,
una porcidén hidroxilo. FEjemplos no limitantes de alcoholes
incluyen etanol, metanol, isopropanol, 1-propanol, 1-butanol-2-
butanol, ter-butanol e isobutanol.

En una realizacién ilustrativa, la solucidén orgénica
acuoga 116 comprende una mezcla de agua y por 1o menos un
solvente orgédnico. En otra realizacién ilustrativa, por lo menos
un solvente organico comprende un alcohol, el alcohol comprende
etancl, metanol, o mezclas suyas. En realizaciqnes ilustrativas
en que el por lo menos un solvente organico comprende” una mezcla
de etanoi y metancl, el etanol y metanol pgeden ser combinados en

el solvente orgdnico con una proporcidén en peso que varia desde



alrededor de 20 partes por una parte de etancl hasta alrededor de
una parte de metancl. En otra reaiizacién ilustrativa,.el etanol
y metancol pueden ser combinados en el solvente Organico acuoso en
una proporcibén en peso que varia desde alrededor de 5 partes a 1
parte de etanol, hasta alrededor de 1 parte de metanol.

-En  una realizacidn ilustrativa, la solucién de
rebaudiosida A 118 cohprende el solvente organico acuosoc 116 y la
rebaudiosida A sin refinar 112 en una relaéién en peso que varia
desde alrededor de 10 hasta alrededor de 4 partes de solvente
organico acuoso con alrededor de 1 parte de rebaudiosida A sin
refinar. En otra realizacidén ilustrativa,b la solucidén de
rebaudiosida A 118 comprende la solucién orgdnica acuosa 116 v la
rebaudiosida A sin refinar 1 112 en una relacidn en peso gue

varia desde alrededor de 5 hasta 3 partes de solvente organico

acuoso con alrededor de una parte de rebaudiosida A sin refinar.

En una realizacidén ilustrativa, el método 110 puede ser
llevado a cabg a una temperatura aproximada a la temperatura
ambiente. = En otra realizacion, el método 110 comprende
adicionalmente el paso de calentar 120 de la solucién de
rebaudiosida A 118. En una realizacién, el paso de calentar 120
de la solucién de rebaudiosida A 118§, comprende calentar 1la
solucidén de rebaudiosida A hasta una temperatura que varia desde
alrededor desde 20°C hasta alrededor de 70°C, desde alrededor de
20°C hésté alrededor de 60°C, desde alrededor de 20°c hasta
alrededor de 40°C, o desde alrededor de 40°C hasta alrededor de
60°C, En otra realizacién, el paso de calentar 120 de la solucidn
de rebaudiosida A 118 comprende calentar la solucidn de
rebaudiosida A hasta una temperatura aproximada a la temperatura
de reflujo. El paso de calentar 120 de 1la solucidén dé
rebaudiosida A 118 comprende calentar la solu&ién de rebaudiosida
A durante aproximadamente 0,25 horas hasta alrededor de 8 horas.
En otra realizacidn ilustrativa, donde el método para purificar

rebaudicsida A 110 comprende el paso de calentar 120 de la
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solucidn de rebaudiosida A 118, en gque el método comprendeé |

adicionalmente el paso de enfriar 122 la solucidn de rebaudiosida
A. En una realizacidn, el paso de enfriar 122 la solucidn de
rebaudiosida A, comprende enfriar la solucién de rebaudiosida A
hasta una temperatura dentro del mafggn de variacidén desde
alrededor de 4°C hasta alrededor de 25°C. El paso de enfriér 122
la solucidn de rebaudiosida A 118 comprende enﬁriar la soluciédn
de rebaudiosida A durante aproximadamente 0,5 hasta alrededor de

1
24 horas.

El 'método para purificar rebaudiqsida A 110 comprende
adicionalmente el paso de cristalizar 124 desde la solucién de
rebaudiosida A 1i8 en un paso Unico, una composicidn >de
rebaudiosida A substancialmente pﬁra 126 que comprende
rébaudiosida A en una cantidad superior a alrededor de 85% en
pesoc en base seca, superior a 97% en peso en una base seca,
superior a alrededor de 98% en una base seca, © superior a 99% en
peso-en una base seca. La solucidén de rebaudiosida A 118 durante
ei paso unico de cristalizacidén puede ser o no agitada.

En una realizacidn ilustrativa, el método 110 puede
incluir ademds el paso opcional de sembrar 128 la solucién de
rgbaudiosida A 118 a una temperatura apropiada, con cristales de
rebaudiosida A . substancialmente puros 130 suficientes para
promover la cristalizacidén de la rebaudiosida A para formar
rebaudiosida A pura. Una cantidad de rebaudiosida A 130
suficiente para promover la cristalizacién de rebaudiosida A
substancialmente pura 126 comprende una cantidad de rebaudiosida
A desde alrededor de 0,0001% hasta alrededor de 1% en peso de 1la
rebaudiosida A presente en la solucidén. En otra realizacidén, una
cantidad de rebaudiosida A 130 suficiente para promdver la
cristalizacién de la rebaudiosida A para formar una composicidn
de rebaudiosida A substancialmente pura 126, comprende una

cantidad de rebaudiosida A desde alrededor de 0,01% hasta 1% en

peso. Una temperatura apropiada para el paso de sembrar 128
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comprende una temperatura en un margen de variacién de alrededor
de 18° hasta alrededor de 35°C.

En otra realizacidn ilustrativa el método comprende,
adicionalmente, los pasos de separar 132 vy lavar 134 la
composicidén de rebaudiosida A sgubstancialmente pura 126. La

composicidn de rebaudiosida A substancialmente pura 126, puede

-ser separada de la solucidén orgdnica acuosa 118 empleando una

diversidad de técnicas de separacidn sdlido-liquido que usan
fuerza centrifuga, gque incluye sin limitaciones, centrifuga de
cesta perforada vertical y horizontal, centrifuga de campana
tubular (solid bowl), centrifuga decantadora, centrifuga
descascaradora (peeler type), centrifuga de eﬁpuje, centrifuga

tipo Heinkel, centrifuga con separador de discos, y separador

- ciclonico. Ademds, se puede intensificar la separacién mediante

cualesquier métodos de filtracién por presién, al vacio, o por
gravedad que incluyen, sin limitacién el uso de filtros de banda,
de tambor, tipo Nutsche, de hoja, de placa, Rosenmund, tipo
centelleo (Sparkler), y filtros de bolsa vy filtros prensa. La
operacidén del dispositivo de separacién sOlido-ligquido de
rebaudiosida A puede ser en modalidad continua, semi-continua o
por lotes. La composicidén de rebaudiosida A substancialmente pura
126 puede ser lavada 134 también sobre el dispositivo de
separacidén usando diversos solventes organicos acuosos. 136 v
mezclas de ellos. La composicién de rebaudiosida A
substancialmente pura 126 puede ser secada total o parcialmente
sobre el dispositivo de 'separaciéﬁ usando muchos gases,
incluyendo sin limitacién, nitrdégeno o argdn, para gvéporar el
solvente liquido residual 136. La composicidn de rebaudiosida A
substancialmente pura 126 puede ser retirada manual o
automaticamente del dispositivo de separacidén usandc medios
mecanicos, gases o liguidos, vya sea disolviendo el sélido o)

manteniendo la forma sdlida.
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En otra realizacidn ilustrativa mas, el método 110
comprende adicionalmente el paso de secar 138 la composicién de
rebaudiosida A substancialmente pura 126. Tales wmétodos son
conocidos por los peritos en la especialidad e incluyen, pero no
se limitan, al uso de un secador rotatorio al vacioc, secador de
1ech; fluido, secador de tanel zrotatorio, secador de placas,
secador de bandejas, secador tipo Nauta, secador de rociado,

secador instantédneo, secador de micrén, secador tipo recipiente,

S
>

secador de paleta de baja y alta velocidad Yy secador por

microondas. En una realizacidn ildstrativa, el paso de secado 138
comprende secar la composicidn de rebaudicsida A substancialmente
pura 126 usando una purga de nitrdégeno o argdén para eliminar el
solvente residual 120 a una temperatura en un margen de variacidn
de alrededor de 40°C hasta alrededor de 60°C durante 5 horas,
aproximadamente, hasta alrededor de 100 horas.

En otra realizacidn ilustrativa mas, donde la mezcla de
rebaudiosida A sin refinar 112 no comprende substancialmente
ninguna impureza de rebaudiosida D, el método 110 comprende
ademas el paso de formar una lechada 140 con la composicién de
rebaudicsida A substancialmente pura 126, con un solvente
organico o con un solvente orgdnico acuoso 142 previo al paso de
secar 138 la composicidén de rebaudiosida A substancialmente pura.
La lechada puede ser una mezcla que comprende un s6lido y un
solvente orgé&nico acuoso o un solvente organico donde el sélido
comprende la composicién de rebaudicsida A substancialmente pura
126 y es s6lo escasamente soluble en el solvente Organico acuoso
O en el solvente organico 142. En una realizacidén, una
composicién de rebaudiosida A substancialmente pura 126 vy el
solvente orgénico acuoso o el solvente organico 142 pueden estar
presentes en }a lechada en una relacién en peso en un margen de
variacidén desde aproximadamente 15 partes hasta aproximadamente 1
parte de solvente organico acuoso hasta alrededor de 1 parte de

composicidén de rebaudiosida A substancialmente pura. En una
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realizaéiénq la lechada puede ser mantenida a la temperatura
ambiente. En otfa realizacidén, el paso de formar una lechada 140
comprende calenpar la lechada hasta una temperatura dentro de un
margen de variacidén desde aproximadamente 20° C hasta alrededor
de 40° C. La composicién de’ rebaudiosida A substancialmente pura
126 puede sex suspendida durante 0,5 hasta 24 horas
aproximadamente.

| En otra realizacidén ilustrativa mas, el método
comprende adicionalmente los pasos de separar 132 la composicién
de rebaudiosida A substancialmente pura 126 del solvente orgénico
acuoso 142 de 1la lechada y lavar 134 la composicién - de
rebaudiosida A substancialmente pura seguido por el paso de
secado 138 de la composicién de rebaudiosida A substancialmente
pura.

Si se desea wuna purificacidén mas amplia, puede
repetirse el método para purificar la rebaudiosida A 110 descrito
aqui, o se puede purificar adicionalmente la composicién de
rebaudiosida A substancialmente pura, usando un método de
purificacién alternativo, tal como la cromatografia en columna.

La pureza, en el sentido usado aqui, representa el

porcentaje en peso de rebaudiosida A presente en una composicidn

de rebaudiosida A sin refinar o purificada. En una realizacidn la
composicién de rebaudiosida A comprende rebaudiosida A de una
pureza especifica, y el resto de la composicidn comprende una
mezcla de otrés glicdsidos de esteviol o de cualquier componente
que no sea rebaudiosida A. La pureza de la compasién puede ser
medida usando métodos conocidos por las personas con experiencia
comin en la espeéialidad. Uno de tales métodos incluye
cromatografia liquida de alto rendimiento (HPLE). Las personas
con experiencia comin en la especialidad apreciaran también que
la humedad de la muestra puede afectar la precisidén de 1las
medidas de pureza. En consecuencia, la coméosicién deberia estar

substancialmente seca cuando se mide su pureza. En la forma usada
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aqui, una composicidn substancialmente seca comprende hasta 10%

en peso de humedad.

Formas Amorfas y Polimérficas de Rebaudiosida A

La purificacién de rebaudiosida A usando el método
descrito anteriormente, da como resultado la formacidn de por lo
menos tres polimorfos diferentes de rebaudiosida A: Forma 1: un
hidrato de rebaudiosida A; Forma 2: una rebaudiosida A anhidra, vy
Forma 3: wun solvato de rebaudiosida A. ©Las personas con
experiencia coman en 1la ~especialidad apreciarén, que, tanto la
solucidén orgdnica acuosa como las temperaturas del proceso de
purificacidn descritaé aqui, podran influir scobre los polimorfos
resultantes de una composicién de rebaudiosida A substancialmente
pura.

Se define polimorfismo come 1la' capacidad de una
substancia de existir como dos © mids estados cristalinos que
tien; . diferentes disposiciones y/o conformaciones de las
méléculas en la red de cristales. Se cree que aproximadamente 30%
de los compuestos organicos exhiben polimorfismo (Zell, vy
colaboradores, Tetrahedron 56(36)6603-16 (2000)). El polimorfismo
es importante en la formulacién de farmacéuticos, pigﬁentos Yy
colorantes, endulzantes, explosivos ' vy agrogquimicos. El
polimorfismo puede hacer variar 1las propiedades fisicas tales
como densidad, punto de fusidn, Y porcentaje de disolucién.

Los poiimorfos de rebaudiosida A'fueron identificados
por andlisis de muestras con difraccidén de rayos X en polvo
(XRPD), una técnica muy conocida por los peritos en 1la
especialidad. Las Figuras 3-11 son exploracicnes de XRPD de
composiciones de rebaudiosida A substancialmente pura obtenidas
del proceso de purificacién descrito aqui. Las exploraciones de

XRDP de polimorfos de rebaudiosida A fueron creadas trazando la

intensidad de dispersién versus el dangulo de dispersidén 20. Las

muestras fueron analizadas por XRPD usando un difractémetro de
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rayos X en polvo Shimadzu XRD-6000, usando radiacién Cu Ko. EL
instrumento estaba equipado con un tubo enfocador de rayos X
largo y fino. El voltaje y amperaje del tubo fueron ajustados a
40 kv y 40 mA, respectivamente., La divergencia y ranuras de
dispersidén fueron ajustadas a 1” y la ranura receptora fue

\

ajustada a 0,15 mm. La radiacidén difractada fue detectada con un
detector de centelleo NaI. Se psé una exploracidn continua 0-20 a
3"/m§n (paso de 0,4 seg/0,02”) desde 2,5 a 407 20. Se analizd un
estandar de silicio para revisar la alineacién del instrumento.
Los datos fueron recolectados y analizados usando XRD-60000 Q.
4,1.- Los patrones muestran resolucidn de reflejos, qgue indicén
que las muestras estén compuestas de material cristalino.

La Figura 3 muestra patrones representativos de las
Forma 1, Forma 2, y Forma 3° (solvato de metanol) Yy 3B (solvato
de etanol). El1 patrdn de la forma 2 (patrdn superior) es
distintivameﬁte diferente de los otros ©patrones. Deberia
advertirse que pueden existir miltiples polimorfos dentro de cada
clasificacién dé Formas 1, 2, v 3.

La Figura 4 destaca las diferencias entre las Formas 1
Yy 2. Adiclonalmente se muestran los dos patrones de la Forma 2
para ilustrar la-reproductividad en la generacién de diferentes
polimorfos bajo condiciones variables de cristalizacidn de loé
polimorfos.

La Figura 5 muestra una similitud significativa entre
los patrones XRPD de las Formas 3A y 3B. Sin que se desee ser
forzado por ninguna teoria, es po;ible que estos polimorfos éean

solvatos isocestructurales, donde las Unicas diferencias entre los

‘patrones son los desplazamientos de ciertos valores maximos

debido a la variacién de la identidad del solvente. Esta relacidén
isoestructural entre las Formas 3A y 3B podria ser verificada de
ser necesario indexar los patrones. Log asteriscos identifican

los valores maximos que son desplazados a la derecha en alrededor

L
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de 0,2 grados 20 en el patrdén para la Forma 3A. Ademas, varios

valores maximos en la Forma 3B son mas intensos que los valores
midximos correspondientes en la Forma 3A. Por ejemplo, los valores
maximos a 5,5, 11,0, 14,2 Yy 19,4 grados son mas intensos para la
Forma 3B gue para la Forma 3A.

e

La Figura 6 compara la Forma 2 con las Formas 3A Yy 3B

de la Figura 5. La Forma 2 se parece mas a la Forma 3A que a la

Forma 3B. Aunque no se observan en el patrédn de la Forma 2, los
valores maximos identificados en la Figura 5 como mAs intensos en
la Forma 3B que en la Forma 3A, hay por lo menos tres valores

maximos (marcados con un doble asterisco bajo los patrones) gque

‘muestran la tendencia inversa (es decir, los valores maximos

estan presentes en la Forma 2, peqguefios en la forma 3A Yy mas
grandes en la Forma 3B). Finalmente, un valor méximo grande en la

Forma 3B en 17,6 grados parece estar desplazado ligeramente a la

‘derecha en la Forma 3A (17,9 grados) vy desplazado mas a la

derecha en la Forma 2 (18,0 grados) . Otras dos series de valores
maximos entre 21 3% 23 grados muestran también este
desplazamiento. Sin que se desee ser forzado por ninguna teoria,
el desplazamiento de los valores maximos puede ser una indicacidén
de que ia Forma A estar desolvatado parcialmente, conteniendo asi
una mezcla tanto del solvato como de los cristales de Forma 2.

Las Figuras 7-10 son exploraciones XRPD de los
polimorfog individuales de Forma 1, Forma 2, Forma 3A, y Forma
BBJ respectivamente, desde una composicidén de rebaudiosida A
substancialmente pura obtenida del proceso de purificacién
descEito agul anteriormente.

Como se ilustra en la Figura 2, el tipo de polimorfo
formado puede ser dependiente de factores tales como la
composicidén de la solucidn organica acuosa, la temperatura del
pasc de cristalizacidén, y la temperatura durante el paso de
secado. Sin que se desee ser forzado por ninguna teoria, se cree

que la Forma 1 y la Forma 3 se forman durante el paso de
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cristalizacidén Unico, en tanto que se cree que la Forma 2 se

-forma durante el paso de secado después de la conversién desde la

Forma 1 y la Forma 3.

Las ‘temperaturas bajas durante el paso de
cristalizacidn, entre alrededor de 2O°VC y alrededor de 50°C, vy
una baja relacidn de agua con el solvente organico en el solvente

organico acuoso da como resultado en la formacién de la Forma 3.

~Altas temperaturas durante el paso de cristalizacidn, entre

alrededor de 50°C hasta alrededor de 80°C, y la alta relacién
entre agua y solvente organico en el solvente organico acuoso dan
como resultado la formacién de la Forma 1. La Forma 1 puede ser
convertida en la Forma 3 formando una lechada en un solvente
anhidro a una temperatura prdxima a la CLemperatura ambiente
durante alrededor de 2 hasta alrededor de 16 horas, o formando
una lechada en un solvente anhidro a una temperatura proxima al
réflujo durante aproximadamente 0,5 hasta alrededor de 3 horas.
La Forma 3 puede  ser cdnvertida en ia Forma 1 formando una
lechada del polimorfo en agua a una temperatura aproximada a la
temperatura ambiente durante aproximadamente 16. horas o hasta
alrededor de la temperatura de reflujo durante aproximadamente 2
a 3 horas. La Forma 3 puede ser convertida en la Forma 2 durante
el proceso de secado; sin embargo, el aumenté va sea de la
temperatura de secado sobre 70°C o el tiempo de secado de una
compqsicién de rebaudiosida A substancialmente pura, puede dar
como resultado la descomposicién de la rebaudiosida A y el
aumento de la impureza de rebaudiosida B remanente en la
composicidn de rebaudiosida A substancialmente pura. La Forma 2
pﬁede ser éonverﬁida en la Forma 1 con la adicidn de agua.

Ademas de las, por lo menos tres, formas polimdrficas
de rebaudiosida A, la purificacién de rebaudiosida 2 puede dar
como resultado la formacién de una forma amorfa de rebaudiosida
A, la Forma 4, como se muestra en la Figura 11. La Forma 4 tiene

un halo amorfo amplio gue identifica la composicidén como amorfa.
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Amorfo, en la forma usada aqui, describe un material
s6lido no-cristalino. La forma amorfa de rebaudiosida A (Forma 4)
tiene un porcentaje de disolucidn mejorado comparado con las
formas polimbérficas de rebaudiosida A (Formas 1, 2, o 3). Las
personas con experiencia comin en la especialidad apreciaran que
el porcentaje de disolucién de una composicién endulzante puede
ser importante en la formulacién de composiciones endulzantes
gdlidas y liquidas, ejemplos no limitantes de las cuales incluyen
goma de mascar, productos horneados y bebidas.

Como se describidé aqui anteriormente, la Forma A puede
ser obtenida durante la purificacién inicial de rebaudiosida A, ©
directamente desde cualquier polimorfo individual o combinacidén
de polimorfos usando métodos muy conocidos por las personas corn
experiencia comin en la especialidad. Ademids, la Forma 4 puede
ser obtenida desde una composicién de rébaudiosida A sin refinar
o desde una composicidén de rebaudiosida A substancialmente pura,
obteriida a través de medios de purificacién diferentes de los
descritos agui anteriormenﬁe. Ejemplos no limitantes de métodoé
para preparar formas amorfas de rebaudiosida A incluyen molienda
con molinos de bolas, precipitacién, liofilizacidn, criomolienda,
y secado por aspersidn de una composicién de rebaudiosida A.

En una realizacidn en particular, la purificacién de
rebaudiosida A descrita aqui anteriormente, da como resultado una
composicidn que comprende la rebaudiosida A amorfa de la Forma A.
Las personas con experiencia comin en la especialidad deberan
apreciar que los pardmetros del procedimiento de cristalizacidn
pueden ser modificados para intensificar la formacién de la Forma
4.

En otra realizacidén en particular, la Forma 4 puede ser
preparada ‘desde una composicién de rebaudiosida A secando por
aspersidén una solucidén de la composicién de rébaudiosida A. Dicho
eén pocas palabras, el secado por aspersidén requiere en general la

alimentacidn de una solucidén de rebaudiosida A, a través de una
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bomba de alimentacidén en una boguilla atomizadora que atomiza la

solucién en un rocio de gotitas con la ayuda de un flujo
constante de nitfégeno/aire. La humedad es evaporada desde las
gotitas en condiciones de temperatura y condiciones de flujo de
aire controladas en la cdmara de secado, dando como resultado la
formacién de particulas secas de rebaudiosida A amorfa. La pureza
de la rebaudiosida A amorfa dependerd de la pureza de la solucidn
de rebaudiosida A.

En otra realizacidn en particular, se puede preparar la

Forma A desde una composicidédn de rebaudiosida A moliendo las

. formas no-amorfas de rebaudiosida A. La molienda es un proceso

mecanico gue se cree que produce areas de energia localizadas que

convierten las formas cristalinas de rebaudiocsida A en la forma

y

amorfa. Las técnicas de molienda ilustrativas incluyen molienda

con molino de bolas, © molienda por chorro de aire, ambas muy
conocidas por 1las persconas con experiencia’ comin en la
especialidad. Descritoc en pocas palabras, las formas ﬁo amorfas
de rebaudiosida A son molidas por un periodo de tiempo y a una
velocidad eficaz para formar una rebaudiosida A amorfa. Estos
parametros pueden ser determinados por personas con experiencia
comin en la especialidad. Los periodos tipicos de molienda pueden
fluctuar desde alrededor de 15 minutos hasta alrededor de dos
horas, aunque también se pueden émplear otros périodos de tiem?o.

Las propiedades materiales de los tres polimorfos de
rebaudicsida A y la forma amorfa de rebaudiosida A se resumen en

la tabla siguiente:

-Tabla 1: Formas de Rebaudiosida A Polimérficas y Amorfa

Forma 1 Forma 2 Forma 3 Forma 4

Polimérfica | Polimérfica | Polimérfica | Amorfa -

Porcentaje Muy bajo Intermedio Alto (>30% Alto (»35%
de ' (<0,2% en (<30% en 5 en 5 en 5

disolucién 60 minutos) minutos) minutos minutos)

e
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en H,O a
25¢°C
Contenido <0,5% <1% 1-3% <0,05%
de Alcohol
Contenido | >5% <1% <3% <6%
de humedad

Las propiedades de los materiales descritas

anteriormente son sdélo iluétrativas de realizaciones particulares
de las formas polimérficas y amorfas de rebaudiosida A. Las
personas con experiencia comin en la especialidad apreciaran gue
el polimorfo de rebaudiosida A anhidra (Forma 2), el polimorfo de
solvato de rebaudiosida A, y la rebaudiosida A amorfa son
higroscépicas Y pueden absorber humedad hasta alrededor de 10% en
peso en una base seca.

Las personas con experiencia comin en la especialidad
apreciaran que la composicién de rebaudiosida A puede ser
modificada para obtener una mezcla deseada de formas polimérficas
y amorfas de rebaudiosida A que dependen de las cualidades
deseadas de la composicién de rebaudiosida A (es decir,
porcentaje de disolucién, etc.) . En una realizacién, una
composicidn de rebaudiosida A sgubstancialmente pura puede
comprender una forma polimérfica o amorfa particular de
rebaudiosida-A en una cantidad que varia entre alrededor de 1%
hasta alrededor de 100% en peso. Por ejemplo, una composicién de
rebaudiosida A substancialmente pura phede. coﬁprender una
cantidad polimérfica o amorfa de rebaudiosida A en una cantidad
superior a alrededer de 50% en peso, afin mas particularmente en
una cantidad superior a 75% en peso, o atn mas todavia en una
cantidad superior a alrededor de 85% en peso. También pueden
emplearse cantidades apropiadas de formas polimdrficas o amorfas
de rebaudiosida A dentro de estos margenes de variacidén. En otra

realizacidn, una composicién de rebaudiosida A substancialmente
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pura puede comprender una combinacién de una forma polimérfica
y/o amorfa en particular de rebaudiosida A.

» Este invento eé ilustrado adiéionalmente per los
ejemplos siguieﬁtes, gque no deben ser considerados.de ningtn modo
como limitantes de su campo de accidén. Por el contrario, debe
entenderse claramente que debe hacerse  uso de otras diversas
realizaciones, modificaciones y equivalentes suyos que, después
de leer la descripcidn incluida aqui, puedan sugerirse por si
mismas a los peritos en la especialidad, sin alejarse del
espiritu del presente invento y/o el campo de accién de las
reivindicaciones anexas. A menos gque se especifique algo
diferente, los porcentajes (%s) son expresados en peso.

| EJEMPLCS
La pureza de las composiciones de zrebaudiosida A
descritas en 1los ejemplos citados aqui, a continuacién, fue
determinada usando HPLC. Los métodos para ejecutar anéiisis por

HPLC son muy conocidos por aquellos con experiencia comGn en la
especialidad. En pocas palabras, el andlisis empleando HPLC fue
ejecutado usando una columna ZORBAX NH; {150 x 4,6 mm, 5um) a una
temperatura de'30°C. La fase mb6vil comprendid una solucién de
solucidn amortiguadora 20% (0,0125% de acido acético y 0,0125% de
acetato de amonio} y acetonitrilo (80%) con una velocidad de
flujo de 1,5 mL/min. Se inyectaron 12 L de cada muestra en
duplicado y la muestra fue analizada usando un detector UV a 210
nm {(ancho de banda 4 nm) con una referencia de 260 nm (ancho de
banda iOO nm) . Los andlisis empleando HPLC necesitaron un tiempo
de recorrido fluctudé de 40 a 60 min.

Se prepard una solucidén amortiguadora de 0,0125 de
dcido acético vy 0,0125% de acetato de amonic disolviendo 0,125 g
de acetato de amonio y 125 pl de &cido acético glacial en un
litro de agua. El tiempo de retencién (TR) de. rebaudiosida B fue

ajustado variando la relacidn de acetato de amonio a Aacido

6,/
o
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acético mientras se mantenia un total de 0,025% de ambos
combinado. El1 aumento de la cantidad de &cido acético disminuyd
el tiempo de retencién de rebaudiosida B.

La fase movil fue preparada mezclando la solucién

.

amortiguadora con acetonitrilo para lograr un-tiempo de retencidn
de rebaudiosida A de 7,0 * 0,5 min. Inicialmente, esto fue Qe
aproximadamente 20% de solucién amortiguadora (200 mL de solucién
amortiguadora y 800 mL de acetonitrilo).  E1 aumento de la
cantidad de acetonitrilq en 1 a 2% aumentd el tiempo de retencidn
de rebaudiosida A en alrededor de 1 minuto.

Se prepard una solucidén disoclvente mezclando 750 mL de

acetonitrilo y 250 mL de solucién amortiguadora. Los patrones de

repaudiosida A fueron preparados diluyendo 20,0 * 0,5 mg
(registrado hasta el 0,1 mg mds cercano) del patrdn de
rebaudiosida A con 4 mL de solucién disolvente para elaborar una
solusién patrén de 5000 mg/L aproximadamente. La solucién patrédn
de rebaudiosida A fue inyectada a 10,8, 11,4, 12,6 y 13,2 uL. E1
contenido de humedad fue medido por analisis de Kart Fischer
cada vez que se prepard un patrén, y se realizaron correccioneé
basados en la pureza del solvente segin el certificado de
andlisis. En forma alternativa, s€ prepararon patrones de
rebaudiosida A diluyendo muestras individuales de 18, 19, 21, vy
22 (cada 6,2) mg del patrén de rebaudiosida A con 4 mL de
solucidn disolvente (corrigiendo por humedad vy pureza. Las
muestras preparadas individualmente fueron inyectadas al mismo
nivel que las muestras (12 uL.)

'Se  prepararon los patrones de esteviosida diluyendo

12,5 + 0,5 mg_(registrado_hasta el 0,1 mg mas cercano) del patrdén
de esteviosida con 5 mL de solucidén disolvente para preparar una
solucidn patrdén de aproximadamente 2500 mg/ patrdn (disolucién
madre A) (corrigiendo por humedad vy puréza). El patrdn de

esteviosida fue diluido después usando un wlL de disolucién madre
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A para diez mL de diluyente para producir 250 mg/L de patrdn
(disolucién madre B) y los patrones de disolucién madre fueron
diluidos hasta concentraciones finales gue fluctuaban desde 2,5 a

50 mg/L.

"

ay

Se prepararon muestras de composiciones de rebaudiosida

A diluyendo 125 £ 2 mg (registrado hasta el 0,1 mg mas cercano)
de la composicién de rebaudiocsida A con 25 mL de solucién

disolvente para elaborar una solucién de muestra de 5000 mg/L

aproximadamente (corrigiendo por humedad). S$i las muestras no

fueron analizadas inmediatamente, fueron almacenadas sin dejar

espégio libre superior (headspace), bajo nitrdgeno y desecadas.

La tabla siguiente proporciona una pauta para tiempos

de retencidén (TR) para rebaudiosida A vy otros glicbsidos de
esteviol. Sin embargo, las personas con experiencia comin en la
especiglidad deberian apreciar que los tiempos de retencidén
pueden ser modificados segin se necesite.
Tabla 2: Pautas de retenciédn de HPLC
Compuesto TR (min)
Esteviosida 4,53
Rebaudiosida C 5,21
Rebaudiocsida F 5,62
Rebaudiosida A 7,07
Rebaudiosida D 15,79
Esteviolbicsida 18,35
Rebaudiosgida B 35,83
CONJUNTO DE EJEMPLOS A
Tabla 3: Resumen de los Ejemplo Al-3
Rebaudiosida | Etanol | Metanol [Agua | Calentamiento | Secado | Rendimiento | Pureza
A sin (95%) Solvente | (mL) | T(°C) T(°C) (g) de
refinar (mL) (99%) | HPLC
{(mL) %p/p)
Al {400 1200 400 320 50 50 130 98, 9

rr————— e
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A2 100 320 120 50 30-40 60 72 98,3

A3 50 160 60 25 ~30 60 27,3 98, 2

 EJEMPLO Al

Se obtuvo una mezcla de rebaudiosida sin refinar (77,4%
de pureza) desde una fuente comercial. Las impurezas (6,2% de
esteviosida, 5,6% de rebaudicsida C, 0,6% de rebaudiosida F,
1,00%5 de otros glicdsidos de esteviol 3,0% de rebaudiosida D;

4,9

o\
o\

de rebaudiosida B, 0,3 de esteviolbiosida) fueron

identificados y cuantificados usando HPLC en base seca (contenido
de humedad 4,7%) .

Rebaudiosida A sin refinar (400 g), etanol (95% 1200
mL), metanol (93% 40 mL), v agua (320 mL) fueron combinados Y
calentados a 50°C durante 10 minutos. La solucién transparente
fue enfriada hasta 22°C durante 16 ﬁoras. Los cristales blancos -
fueron filtrados y lavados dos veces con etanol (2x 200 mlL, 95%)
Yy secados en un horno de vacio a 5Q0°C duranté 16-24 horas bajo
presién reducida (20 mm) .

La composicidn final de la. rebaudiosida A

substancialmente pura (130 g) comprendid 98,91% de rebaudiosida

A, 0,06% de esteviosida, 0,03% de rebaudiosida C, 0,12% de

rebaudicosida F, 0,13% de glic6sidos de esteviol, 0,1% de
rebaudiosida D, 0,49% de rebaudiosida B v 0,03% de

esteviolbiosida, todos en peso.

EJEMPLO A2

-~

La rebaudiocosida A sin refinar (80,37%) fue obtenida
desde una fuente comercial. Las impurezas (6,22% de esteviosida,
2,28% -de rebaudiosida CC, 0,35% de dulcosida A, 0,78% de
rgbaudiosida F, 0,72% de otros glicdsidos de estevicl, 3,33% de

rebaudiosida B, 0,07% de esteviolbiosida, fueron identificadas v
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cuantificadas empleando HPLC en base seca (contenido de humedad
3,4%) .

La rebaudiosida A sin refinar (100 g), etanol (95%, 320
mL) , metanol (99%, 120 mL) y agua fueron combinados y calentados
a 30-40°C durante 10 minutos. La solucién transparente fue
enfriada a 22°C durante 16 horas. Los cristales blancos fueron
filtrados y lavados dos veces con etanol (2 x 50 mL, 95%). Se
formé una lechada con la torta de filtrado htmeda (88 g) en
etanol (95%, 1320 mL) durante 16 horas, v fue filtrada, lavada
con etanocl 95%, 2 x 100 mL) y secada en un horno de vacio durante
16-24 horas bajo presidn reducida (20 mm) .

La compoesicidn final de la rebaudiosida A
substancialmente pura (72 g) comprendié 98,29% de rebaudiosida
A, 0,03% de esteviosida; 0,02% de rebaudiosida C, 0,17% de
rebaudiosida F, 0,06% de rebéudiosida D vy 1,09% de rebaudiosida

B. No se detectd esteviolbiosida empleando HPLC.

' EJEMPLO A3

La rebaudiosida A sin refinar (80,37%) fue obtenida
desde una fuente coﬁércial. Las impurezas (6,22% de esteviosida,
2,28% de rebaudiosida <, 0,35% de dulcosida A, 0,78% de
rebaudiosida F, 0,72% de otros glicdsidos de esteviol, 3,33% de
rebaudiosida B, 0,07% de esteviolbiosida) fueron identificados Yy

cuantificados empleando HPLC en una base seca (contenido de

humedad 3,4%)

La rebaudiosida A sin refinar (50 g), etanol (95%, 160
mL) , metanol (89%, 60 mL) y agua (25 mwL) fueron combinados Yy

calentados hasta 30°C aproximadamente, durante 10 minutos. La
solucidn transparente fue enfriada a 22°C durante 16 horas. Los
cristales blancos fueron filtrados y lavados dos veces con etanol
(2 x 25 mL, 95%). La torta de filtrado himeda (40 g) formd una
lechada en etanol (99%, 600 mL) durante 16 horas, fue filtrada,
lavada con metanol 99%, 2 x 25 mL) y secada en un horno de vacio

a 60°C durante 16-24 horas bajo presién reducida (20 mm) .

<"\
S



substancialmente pura

rebaudiosida F,

La

0,04% de

composicidn

esteviosida,

oo

(27,3 qg)
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final

comprendid 98,22% de rebaudiosida

]

0,04% de

de la

rebaudiosida

rebaudiosida C,

No se detectd esteviolbiosida empleando HPLC.

CONJUNTO DE EJEMPLOS

0,18%

0,08 de rebaudiocsida D y 1,03% de rebaudiosida B.

Tabla 4: Resumen de los Ejemplos B1-19
Solvente
Rebaudiosida Etanol Co-solvente Agua Solvente de Rendimiento Pureza
A, sin (95%) orgénico (mL) Lavado (g) HPLC (%)
refinar (g} (mL) (mL)
Bl 5 16 Metanol (€) 2 EtOH/MeCH 3,2 597
(4:1,5 v/v)
B2 5 16 Metanol (4) 2 EtCH/MeOH 3,1 >97
. (4:1 v/v)
B3 5 9,5 1-Butanol 1 EtQH/1- 3,2 >95
(9,5 Butanol (1:1
v/v)
B4 5 9,5 1-Butanol 1 EtOH./MeOH 3,5 >96
(9) (1:1 v/v)
BS 5 12,5 Metanol (6&) 2 *ELOH/2- 3,3 >97
Butanol (4:1
v/v)
B6 5 12,5 Acetonitrilo 1,5 *EtOH/ 3,4 >95
{6) Aceteonitrilo
(6:3 v/v)
B7 5 14,5 Acetato de 4 *ELOH/ 3.4 ~95
6 etilo (4} Acetato de -
etilo
7:2 v/v}
B8 5 16 Metanol (6) 2 EtOH/MeOQH 3,2 597
(4:1,5 v/v)
BS 5 16 Metanol (4) 2 EtOH/MeaOH 3.1 >97
(41 v/v)
Blg 5 14,5 Metanol (4) 1,5 EtOH/MeOH 3,4 597
(7:2 v/v)
Bl1l 5 16 Metanol (6) 1,8 EtOH/MeOH 3,2 97
(8:3 v/v)
Bl2 5 16 Metanol (&) 2 *EtOH/MeOH 3,2 >96
(8:3 v/v)
BL3 5 16 Metanol (6) 2 *ELOH/MeOH 3,4 >96
(8:3 v/v)
Bl4 5 15 Metanol (5} 2,5 “EtOH/MeQH 3,2 >97
(3:1 v/v)

Nyl
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Solvente
Rebaudiosida Etanol Co-solvente Agua Sclvente.de Rendimiento Pureza
A, sin (95%) organico {mL) Lavado (g} HPLC (%)
refinar (g) {(mL) (mL)
B1S 5 15 Metanol (5) 3 *ELOH/MeOH 2,7 >97
(3:1 v/v}
B16 5 15 Metanol (&} 3,5 *ELOH/MeOH 2,6 >99
(3:1 v/v)
B17 5 15 Metanol (5) 4 *ELOH/MeOH 2,3 599
(3:1 v/v)
B18 s 16 Metanol (6} 2,5 +EtOH/MeOH 3,0 97
(8:3 v/v)
B19 5 16 Metanol (6) 2,5 *BEtOH/MeOH ‘ 3,2 T
(8:3 v/v)
EJEMPLC Bl
- Rebaudiogida A sin refinar (pureza, 77,4%, 5g), etanol
(95%, 16mL), metancl (6 mL), y agua (2 mL) fueron combinados %

calentados a'réflujo durante 10 minutos. La solucidn transparente
fﬁe enfriada hasta 22;C durante 16 horas. El1 producto blanco
cristalino fue filtrado y lavado dos veces con una mezcla de
etanol:metanol (5 mL, 4:1,5, v/v) vy fue secado en un horno de
vacio a 50°C durante 16-24 hofas bajo presién reducida (20 mm)
para rendir 3,2 g del producto purificado (> 97% empleando HPLC) .
EJEMPLO B2 |

Rebaudiosida A sin refinar (pureza 77,4%, 5g), etanol
(95% 16 mL), metanol (4 mL) y agua {2 mL) fueron combinados v
calentados a reflujo durante 10 minutps. La solucidn transparente
fue enfriada a 22°C durante 16 horas. E1 producto blanco
cristalino fue filtrado y lavado dos veces con una mezcla de
etanol:metanol (5 mL, 4:1, v/v) y fue secado en un horno de vacio
a 50°C durante 16-24 horas bajo presién reducida (20 mm) para
rendir 3,1 g del producto purifiéado (> 97% empleando HPLC) .

EJEMPLO B3

Rebaudiosida A sin refinar (pureza 77,4%, 5 g), etanol

(95%, 9,5 mL), l-butancl (9,5 mL) y agua (1 mL) fueron combinados

y calentados a reflujo durante 10 minutos. La solucidn
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transparente fue enfriada hasta 22°C durante 16 horas. El
producto blanco cristalino fue filtrado y lavado dos veces con
una mezcla de etanol:1l-butanol (5 mkL, 1:1, v/v) y fue secado en

un horno de vacio a 50°C durante 16-24 horas bajo presidn

reducida (20 mm) para rendir 3,2 g del producté purificado (> 97%
empleando HPLC) .
EJEMPLO B4

Rebaudiosida A sin refinar (pureza 80,37%, S_g), etanol
(95% 9,5 mL), metanol (9 mL) y agua (1 mL) fueron combinados Y
calentados a reflujo durante 10 minutos. La solucién transparente
fue enfriada a. 22°C durante 16 horas. El. producto blanco
cristalino fue filtrado y lavado dos veces con una mezcla de
etanol:metanol (5 mL, 1:1, v/v) y fue secado en un horno de vacio

a 50°C durante 16-24 horas bajo presién reducida (20 mm) para

rendir 3,5 g del producto purificado (> 96% empleando HPLC) .

- EJEMPLO B5

Rebaudiosida A sin refinar (pureza 80,37%, 5 g), etanol
(95% 12,5 mL), metanol (6 mL) y agua (2 mlL) Ffueron combinados v

calentados a reflujo duraﬁte 10 minutos. La solucién transparente
fue enfriada hasta 22°C. La solucién fue sembrada con 10 mg de
rebaudiosida A 98% pura, y la mezcla fue dejada a 22°C durante 16
horas. E1 producto blanco cristalino fue filtrado, lavado dos
veces con una mezcla de etancl:metanol (5 mlL, 4:1,‘v/v) v fue
secado en un horno de vacio a 50°C durante 16-24 horas bhajo
presidén reducida (20 wm) para rendir 3,3 g del producto
purificado (> 97% empleando HPLC) .
EJEMPLO B6

Rebaudiosida A sin refinar (pureza 80,37%, 5 g), etanoi
(95% 12,5 mL), acetonitrilo (6 mL) y agua (1,5 mL}) fueron
combinados y calentados a reflujo durante 10 minutos. La solucidn
Lransparente fue enfriada a 22°C. La solucién fue sembrada con 10

mg de rebaudiosida A 98% pura, y la mezcla fue dejada a 22°C
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durante 16 horas. El producto blanco cristalino fue filtrado,
lavado dos wveces con una mezcla .de etanol:acetohitrilo (5 mL,
6:3, v/v) y fue secado en un horno de vacio a 50°C durante 16-24
horas bajo presidn feducidé (20 mm) para rendir 3,4 g del
producto purificado (> 95% empleando HPLC) .
EJEMPLO RBR7

Rebaudiosida A sin refinar (pureza 80,37%, 5 g), etanol
(95% 14,5 mL), acetato de etilo {4 mL) y agua (1,5 mL) fueron
combinados y calentados a reflujo durante 10 minutos. La solucidén
‘transpafente fue enfriada a 22°C. La solucién fue sembrada con 10
mg de rebaudios_i’da A 98% pura y la mezcla fue dejada a 22°C
durante 16 horas. El producto blanco cristalino fue filtrado Y
lavade dos veces con una mezcla de etanol:acetonitrilo {5 mL,
7:2, v/v) y fue secado en un horno de vacio a 50°C durante 16-24
horas bajo presién reducida (20 mm) para rendir 3,4 g del
producto purificado (> 95% empleando HPLC) .

EJEMPLO B8

Rebaudicsida A sin refinar (pureza 80,37%, 5 g), etanol’

(95% 16 mL), metanocl (6 mL) y agua (2 mL) fueron combinados y
calentados a reflujo durante 10 minutos. La soiucién transparente
fue enfriada hasta 22°C durante 16 horas. E1 productoc blanco
cristalino fue filtrado y lavade dos veces con una mezcla de
etancl:metancl (5,5 mL, 4:1,5 v/v) vy fue secadc en un horno de
vacio a 50°C durante 16-24 horas bajo presién reducida (20 mm)
para rendir 3,2 g del producto purificado (> 97% empleando HﬁLC).
EJEMPLO BS

Rebaudiosida A sin refinar (pureza 80,37%, 5 g), etanol
(95% 16 mL), metanol (4 mL) vy agua (2 mL) fueron combinados vy
calentados a reflujo durante 10 minutos. La solucidn transparente
fue enfriada a 22°C dufante 16 horas.  El producto blanco
cristalino fue filtrado v lavado dos veces con una mezcla de

etanol:metanol (5,0 mL, 4:1 v/v) y fue secado en un horno de
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vacio a 50°C durante 16-24 horas bajo presién_réducida (20 mm)
para rendir 3,1 g del producto purificado (> 97% empleando HPLC) .
EJEMPLO B10

Rebaudiosida A sin refinar (pureza 80,37%, 5 g), etanol
(95% 14,5 mL), metanol (4 mL) y agua (1,5 mlL) fueron combinados vy
calentados a reflujo durante 10 minutos. La solucién transparente
fue enfriada a 22°C durante 16 horas. Bl producto blanco
cristalino fue filtrado y lavado dos veces con una mezcla de
etanol:metancl (5,0 mL, 7:2 v/v) y fue secado en un horno de

vacio a 50°C durante 16-24 horas bajo presién reducida (20 mm )

para rendir 3,4 g del producto purificado (> 97% empleando HPLC) .
. EJEMPLO Bl1l

Rebaudiosida A sin refinar (pureza 80,37%, 5 g), etanol
(85% 16 mL), metanol (6 mL) y agua (1,5 mL) fueron combinados Y
calentados a reflujo durante 10 minutos. La solucidn transparente
fue enfriada hasta 22°C durante 16 horas. Ei producto blanco
cristalino fue filtrado y lavado dos veces con una mezcla de
etanoi:metanol (5,0 mL, 8:3 v/v) mezclado y fue secado en un
hornc de vacio a 50°C durante 16-24 horas bajo presién reducida
(20 mm) para rendir 3,2 g del producto purificado (> 97%

. empleando HPLC) .

EJEMPLO B12

Rebaudiosida A sin refinar (pureza 80,37%, 5 g, etanol
(95% 16 mL), metanol (6 mL) y agua (2 mL) fueron combinados vy
calentados’a reflujo durante 10 minutos. La solﬁcién transparente
fue enffiada hasta 22°C y sembrada con 10 mg'de febaudiosida A
pura (>98%). La mezcla fue mantenida a la temperatura ambiente
durante 16 horas. El producto blanco cristalino fue filtrado vy
lavado dos veces con una mezcla de etanol:metanol (5,0 mL, 8:3
v/v) y fue secado en un horno de vacio a 50°C durante 16-24 horas
bajo presidén reducida (20 ﬁm) para rendir 3,2 g del producto

purificado (> 98% empleandoc HPLC) .

————f———————— 4 -
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EJEMPLO B1l3
Rebaudiosida A sin refinar (pureza 80,27%, 5 g), etanol
(95% 16 mL), metanol (6 mL) y agua (2 mL) fueron combinados y

calentados a reflujo durante 10 minutos. La solucidn transparente

fue enfriada hasta 22°C y sembrada con 10 mg de rebaudiosida A

.pura (>98%). La mezcla fue mantenida a la temperatura ambiente
durante 16 horas mientras se agitaba. El1 productoc blanco

cristalino fue filtrado y lavado dos veces con una mezcla de
etanol:metancl (5,0 mL, 8:2 v/v) y fue sgecado en un horno de
vacio a 50°C durante 16-24 horas bajo presién reducida (20'mm)
para rendir 3,4 g del producto purificado (> 96% empleando HPLC) .
EJEMELO Bl4

Rebaudiosida A sin refinar (pureza 80,37%, 5 g), etanol
(95% 15 mL), metanol (5 mlL) y agua (2,5 mL) fueron combinados vy
calentados a reflujo durante 10 minutos. La solucién transparente
fue enfriada a 22°C durante 16 horas mientras. se agitaba. E1
producto blance cristalino fue filtrado y lavado dos vecés con
una mézcla de etanol:metanol (5,0 mL, 3:1 v/v) v fue secadé en un
horno de vacio a 50°C durante 16-24 horas bajo presidn reducida
(20 mm) para rendir 3,2 g del producto purificado (> 97%
empleando HPLC) .

EJEMPLO B15

Rebaudiosida A sin refinar (pureza 80,37%, 5 g), etanol
(95% 15 mL)/ metanol (5 mL) y agua (3 mL) fueron combinados v
calentados a reflujo durante 10 minutos. La solucién transparente
fue enfriada hasta 22°C durante 16 horas mientras se agitaba. E1
producto blanco cristalino fue filtrado vy lavade dos veces con
ﬁna mezcla de etanol:metancl (5,0 mL, 3:1 v/v) y fue secado en un

horno de vacioc a 50°C durante 16-24 horas bajo presidén reducida
(20 mm). para vrendir 2,7 g del producto. purificado (> 97%
empleande HPLC) .

EJEMPLO Bl6

s
o
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Rebaudiosida A sin refinar (pureza 80,37%, 5 g), etanol
(95% 15 mL), metanol (5 mL) y agua (3 mL) fueron combinados Y

calentados a reflujo durante 10 minutos. La solucidn transparente
fue enfriada hasta .22°C durante 16 horas mientras se agitaba. El
produéto blanco cristalino fue filtrado y lavado dos veces con
una mezcla de etanol:metanol (5,0 mL,l3:1 v/v) y fue secado eﬂ un

horno de vacio a 50°C durante 16-24 horas bajo presiéon reducida

(20 mm) para rendir 2,6 g del producto purificado (> 998%
empleando HPLC) .
EJEMPLO B1l7

Rebaudiosida A sin refinar (pureza 80,37%, &5 g), etanol
(95% 15 mL), metanol (5 mL) y agua (4 mL) fueron combinadés Y
calentados a reflujo durante 10 minutos. La solucién transparente
fue enfriada hasta 22°C durante 16 horas mientras se agitaba: El
producto blanco cristalino fue filtrado y lavado dos wvecesgs con
una mezcla de etanol:metanol (5,0 mL, 3:1 v/v) y fue secado en un
horno de vacio a 50°C durante 16-24 horas bajo presién reducida
(20 mm) para rendir 2,3 g del producto purificado (> 99%

empleando HPLC) .

EJEMPLO B1S8

Rebaudiosida A sin refinar (pureza 80,37%, 5 g), etanol

(95% 15 mL), metancl (6 mL) y agua (2,5 mL) fﬁeron combinados vy
calentados a reflujo durante 10 minutos. La solucidn transparente
fue enfriada hasta 22°C. Esta mezcla fue agitada a la temperatura
ambiente durante 15-20 minutos, tiempo durante el cual empezaron
a aparecer cristales. Se dejd de agitar y la mezcla fue mantenida
a la temperatura ambiente durante 16 horas. Ei producto blanco
cristalino fue filtrado, 1lavado dos vecesl con una mezcla de
etancl:metanol (5,0 wmL, 8:3 v/v) y fue sécado en un horno de
vacio a 50°C durante 16-24 horas bajo presidén reducida (20 mm)
para rendir 3,0 g del producto purificado (> 97% empleando HPLC).

EJEMPLO B19
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Rebaudiosida A sin refinar (pureza 80,37%, etanol

5 g),

(95%- 16 mL), metanol (6 mL) y agua (2,5 mL) fueron. combinados %

calentados a reflujo durante 10 minutos. La solucidn transparente

fue enfriada hasta 22°C durante 2 horas. Durante este tiempo

empezaron a aparecer cristales. La mezcla fue agitada a la

temperatura ambiente durante 16 horas. blanco

ELl .producto

cristalino fue filtrado, lavado dos veces con una mezcla de

etanol:metancl (5,0 mL, 8:3 v/v) vy fue secado en un horno de

vacio a 50°C durante 16-24 horas bajo presidn reducida (20 mm)
para rendir 3,2 g del producto purificado (> 98% empleando HPLC) .
CONJUNTO DE EJEMPLCS C

Tabla 5: Resumen de los Ejemplos C1—9

Solvente
Rebaudiosida Solvente Co- Agua Solventg de Rendimiento Pureza
A, sin Organico solvente (mL) Lavado (g) HPLC (%)
refinar {qg) (mL) organico
(mL)
Ci 5 Isopropanol Metanol 1 Isopropancl/ 3,85 >91
19,5) (2.5) MeOH {1:1
v/v)
c2 5 sec-Butanol Metanol 1 MeOH/sec- 4,0 =91
(9,5) (9,5) Butanol (1:1
v/v)
C3 5 1-Propancl Metanol 1 MeOH/ 1- 3,55 >91,2
(9,5) (9.5) Propanol
(1:1 v/v)
C4 5 Etanol 1- 1 EtOH/1- 2,5 94
(9,5) Propanol Propanol
(9,5) (1:1 v/v)
C5 5 1-Butanol Metanol 1 MeQH/1-~ 3,7 >91,5
{9,5) (2,5) Butanol (1:1
v/v)
cé 5 Etanol 2- 1 ELOH/2-~ 2,4 >931,5
{9,5) Propanol Propanol
(9,5} (1:1 v/v)
c7 5 Etanocl sec- 1 EtOH/sec- 2,9 >93
(9,5) Butanol Butanol (1:1
(9,5) v/v)
c8 5 ter-Butanol Metanol 1 MeOH/ ter 3,9 >83
(9,5) (9,5} Butanol (1:1
v/v)
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Solvente
Rebaudiosida Sclvente Co- Agua Sclvente de Rendimiento Pureza '
A, 8in Orgénico solvente (mL) Lavado (g) HPLC (%)
refinar (g) {mL) organico
(mL)
c9 5 Etanol ter- 1 ELOH/ter 2,9 >B88
(9,5) Butanol Butancl {1:1
(9,5} v/v)
EJEMPLO C1
Rebaudiosida A sin refinar (pureza 80,37%, 5 g,
metanol (99%, 9,5 mL), isopropanol (9,5 wL) y agua (1 mL) fueron

combinados y calentados hasta alrededor de 40-50°C durante 10
minutos. La solucidn transparente fue enfriada hasta 22°C durante
2 horas y después agitada a la temperatura ambiente durante 16

horas. El producto blanco cristalino fue filtrado, lavado dos

veces con una mezcla de etanol:metanol (5,0 ml, 8:3 v/v}) vy fue

secado en un hornc de vacic a 50°C durante 16-24 horas bajo

'presién reducida (20 mm) para rendir 3,85 g del producto

purificado (> 91% empleando HPLC).
EJEMPLO C2

Rebaudiosida A sin refinar (pureza 80,37%, 5 g,

‘metanol (99% 9,5 mL), sec-butanol (9,5 mL) vy agua (1 mL) fueron

combinados y calentados hasta alrededor de 40-50 ©°C durante 10
minutos. La solucidn transparente fue enfriada a 22°C durante 2
horas y después agitada a la temperatura ambiente durante 16
horas. El producto blanco cristalino fue filtrado, 1lavado dos
veces con una mezcla de metanol:sec-butanol (10,0 mL, l;l v/v) y
fue secado en un horno de vacio a 50°C durante 16-24 horas bajo
presidén reducida (20 mm) para rendir 4,0 g del producﬁo
purificado (> 91% empleando HPLC).
EJEMPLO C3

‘Rebaudiosida A sin refinar (pureza 80,37%, 5 g),
metanol (99% 9,5 mL), 1l-propanol (9,5 mL) Yy agua (1 mL) fueron

combinados y calentados hasta alrededor de 40-50¢C durante 10
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minutos. La solucién transparente fue enfriada a 22°C durante 2
héras v ngpués agitada a la temperatura ambiente durante 16
horas. El1 producto blanco cristalino fue filtrado, lavado dos
veces con una mezcla de metanol:l-propanol (10,0 mL, 1:1 v/v) ¥y
fue secado en un horno de vacio a 50°C durante 16-24 horas bajo

presidén reducida (éo mm) para rendir 3,55 g del producto

‘purificado (> 91,21% empleando HPLC).

EJEMPLO C4
Rebaudiosida & sin refinar (pureza 80,37%, 5 g), etanol

(95% 9,5 mL), l-propanol (9,5 mL) y agua (1 mlL) fuercn combinados

'Y calentados hasta alrededor de 40-50°C durante 10 minutos. La

solucidn transparente fue enfriada a 22°C durante 2 horas Yy
después agitada a la temperatura ambiente durante 16 horas. El
producto blanco cristalino fue filtrado, lavado dos veces con una

mezcla de etanol:l-propanol (10,0 mL, 1:1 v/v) v fue secado en un

horno de vacio a 50°C durante 16-24 horas bajo presidén reducida

(20 mm) para rendir 2,5 g del producto purificado (> 94,0%

empleando HPLC} .

EJEMPLO C5
Rebaudiosida & sin refinar (pureza' 80,37%, 5 g),
metanol (99% 9,5 mL), 1-butanol (9,5 mL) ¥y agua (1 wmL) fueron

combinados y calentados hasta alrededor de 40-50°C durante 10

minutos. La solucidn transparente fue enfriada a 22°C durante 2

horas y después agitada hasta la Cemperatura ambiente durante 16
horas. El producto blanco cristalino fue filtrade, lavado dos
veces con una mezcla de metancl:l-butanol (10,0 mL, 1:1 v/v) v
fue ;ecado en un horno de vacio a 50°C durante 16-24 horas bajo
presidn reducida (20 mwm) para rendir 3,7 g del producto
purificado (> 91,5% empleando'HPLC).
EJEMPLO C6

" Rebaudiosida A sin refinar (pureza 80,37%, 5 g), etanol

(95% 9,5 wmL), 2-propanol (9,5 mL) Yy agua (1 mL) fueron combinados

™\
&
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y calentados hasta alrededor de 40-50°C durante 10 minutos. La
solucidn transparente fue enfriada a 22°C durante 2 horas Yy
después agitada a la temperatura ambiente durante 16 horas. El

producto blanco cristalino fue filtrado, lavado dos veces con una

‘mezcla de etanol:2-propanol (10,0 mL, 1:1 v/v) y fue secado en un

hornc de vacio a 50°C durante 16-24 horas bajo presién reducida

(20 mm) para rendir 2,4 g del producto purificado (> 93,5%
empleando HPLC) .
EJEMPLO C7

Rebaudiosida A sin refinar (pureza 77,4%, & g), etanol

{95% 9,5 wmlL), sec-butanol (9,5 mL) v agua {1 mL) fueron

combinados y calentados a reflujo durante 10 minutos. La solucién

transparente fue enfriada hasta 22°C durante 2 horas y después

agitada a la temperatura ambiente durante 16 horas. E1 producto
blanco cristalino'fue filtrado, lavado dos veces con una mezcla
de etanol:sec-butanol (10,0 mL, 1:1 v/v) y fue secado en un horno
de vacio a 50°C durante 16-24 horas bajo presién reducida (20 mm)
péra rendix 2,9 g del producto purificado (> 93,0% empleando
HPLC) . |
EJEMPLQO C8

Rebaudiosida A sin refinar (pureza 77,4%, 5 g), metanol
(99% 9,5 mL), ter-butanol (9,5 mL) y agua (1 mL) fuefon
combinados y calentados hasta alrededor de 40-50°C durante 10
minutos. La solucidn transparente fue enfriada a 22°C durante 2
horas y después agitada a la temperatura ambiente durante 16
horas. EL produéto blanco cristalino fue filtrado, lavado dos

veces con metanol (99%, 7,0 mL) v fue secado en un horno de vacio

"a 50°C durante 16-24 horas bajo presidén reducida (20 mm) para

rendir 3,9 g del producto purificado (> 83,0% empleando HPLC) .

EJEMPLO C9

Rebaudiosida A sgin refinar (pureza 77,4%, 5 g), etanol

(95% 9,5 mL), ter-butancl (9,5 mL) Yy agua (1 mL) fueron
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combinados y calentados a reflujo durante 10 minutos. La solucidn
tranSparente fue enfriada hasta 22°C durante 2 horas vy después
agitada a la temperatura ambiente durante 16 horas. E1 producto
blanco cristalino fue filtrado, lavado dos veces con etanol (95%,
7,0 mL) y fue secado en un horno de vacio a 50°C durante 16-24
horas bajo presidén reducida (20 mm) para rendir 2,9 g del
producto purificadec (> 88,0% empleando HPLC) .

" CONJUNTO DE EJEMPLOS D

Tabla 6: Resumen de los Ejemplos D1-D12

Solvente
Rebaudiosida Solvente Agua Solvente de Rendimiento Pureza
A, sin Organico (mL) Lavado (g) HPLC (%)
refinar (g} (mL)
D1 50 MaOH (180) 20 MeOH 29,8 96,2
D2 50 MeOH (160) 40 "MeOH 31,2 35,5
D3 50 EtOH(188) 12 EtOH 37,3 93,4
D4 50 EtOH(184) 16 EtOH 31,7 . 95,3
DS 50 EtOH (180) 10 ELtOH 35,7 94,7
De 50 EtOH (176) 24 EtOH 38,2 97,3
D7 50 EtOH (172} 28 EtOH 32 98,1
D8 50 EtOH (160} 400 EtOH 19,8 99,5
D3 50 1-Propanol 20 1-Propanol . .27 92,9
(180f
D10 50 2-Propancl 20 2-Propanol 24,9 91, 4
(180)
Dil 50 l-Butanol 20 1-Butanol 40,6 93,1
(1.80)
D:2 50 2-Butanol 20 2-Butanol 40,4 90,5
(180)
-
EJEMPLO D1
Rebaudiosida A sin refinar (pureza 77,4%, 50 gj,
metanol (99% 180 mL) vy agua (20 mL) fueron combinados Y

calentados a reflujo durante 30 minutos. La mezcla se dejo
enfriar después hasta la temperatura ambiente durante 16-24
horas. El1 prqducto blanco cristalino fue filtrado, lavado dos
veces con metancl (939%, 25 mL) y fue secado en un horno de vacio

a 60°C durante 16-24 horas bajo presién reducida (20 mm) para

rendir 29,8 g del producto purificado (> 96,2% empleando HPLC) .
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EJEMPLO D2

Rebaudiosida A sin refinar (pureza 80,37%, 50 g),
metanol (99% 160 mL) vy agua (40 mL) fueron combinados 3%
calentados a reflujo durante 30 minutos. La mezcla se dejé
enfriar después hasta la temperatura ambiente durante 1 semana.
El producto blan;o cristalino fue filtrado, lavado dos veces con
metanol (99%, 25 mL) vy fue secado en un horno de vacio a 6£0°C
durante 16-24 horas bajo presién reducida (20 mm) para rendir
31,2 g del producto purificado (> 95,5% empleando HPLC) .
EJEMPLO D3

Rebaudiosida A sin refinar (pureza 80,37%, 50 g,
etanol (95% 188 mL) y agua (12 mL) fueron combinados y calentados
a reflujo durante 30 minutos. La mezcla se dejd enfriar después
hasta la temperatura ambiente durante 16-24 horas. E1 producto

blanco cristalino fue filtrado, lavado dos veces con etanol (95%

1

-

25 mL) y fue seéado en un horno de vacio é 60°C durante 16-24
horas béjo presidn reducida (20 wmm) para rendir 37,3 g del
producto purificado (> 93,4% empleando HPLC) .
EJEMPLO D4

Rebaudiosida A sin refinar (pureza 80,37%, 50 g},
etanol (95% 184 mL) y agua (16 mL) fueron combinados y calentados
a reflujo durante 30 minutos. La mezcla se dejd enfriar después
hasta la temperatura ambiente durante 16-24 horas. EL producto
blanco cristalino fue filtrado, 1avado dos veces con etanol (95%,

25 mL) y fue secado en un horno de vacio a 60°C durante 16-24

horas bajo presién reducida (20 mm) para rendir 31,7 g del

producto purificado (> 95,3% empleando HPLC} .

EJEMPLO D5
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Rebaudiosida A sin refinar (pureza 80,37%, 50 g),
etanol (95% 180 mL) y agua (20 mL) fueron combinados y calentados
a reflujo durante 30 minutos. La mezcla se dejé enfriar despuég
hasta la temperatura ambiente durante 16-24 horas. El producto
blanco cristalino fue filtrado, lavado dos veces con etanol (95%,
25 mL) vy fue sécado en un horno de vacio a 60°C durante 16-24
horas bajo presién reducida (20 mm) para rendir 35,7 g del
producto purificado (> 94,7% empleando HPLC) .

EJEMPLO D6

Rebaudiosida A sin refinar (pureza 80,37%, 50 g),
etanol (95% 176 mL) y agua (24 mL) fueron combinados Y calentados
a rgflujo durante 30 minutcs. La mezcla se dejd enfriar despuésg
hasta la temperatura ambiente durante 16-24 horas. El producto
blanco cristalino fue filtrado, lavado dos veces con etanol (95%,
25 mL) vy fue sepado en un horno de vaclo a 60°C durante 16-24
horas bajo presidén reducida (20 mm) para rendir 38,2 g del
producto purificado (> 97,3% empleando HPLC).

EJEMPLO D7

Rebaudiosida A sin refinar (pureza 80,37%, 50 q) .,
etanol (95% 172 mL) y agua (28 mL) fueron combinados vy calentados
a reflujo durante 30 minutos. La mezcla se dejé enfriar después
hasta la temperatura ambiente durante 16-24 horas. E1 producto
blanco cristalino fue filtrado, lavado dos veceé con etanol (95%

’

25 mL) y fue secado en un horno de vacio a 60°C durante 16-24

~horas bajo presién reducida (20 mm) para rendir 32,0 g del

producto purificado (> 98,1% empleando HPLC).
EJEMPLO D8

Rebaudicsida A sin réfinar (pureza 80,37%, 50 g},
etanol (95% 160 mL) y agua (40 mL) fueron combiﬁados vy calentados
a reflujo duran;e 30 minutos. La mezcla se dejd enfriar después
hasta la temperatura ambiente durante 16-24 horas. El producto

blanco cristalino fue filtrado, lavadoc dos véces con etanol (95%

r
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25 mL) y fue secade en un horno de vacio a 60°C durante 16-24

horas bajo presidén reducida (20 mm) para rendir 19,8 g del

producto purificado (> 99,5% empleando HPLC).

EJEMPLO D9

Rebaudiosida A sin refinar (pureza 80,37%, 50 g}, 1-
propanol (180 mL) y agua (20 mL) fueron combinados y calentados a
réflﬁjo durante 30 minutos. La mezcla se dejé enfriar después
hasta la temperatura ambiente durante 16-24 horas. E1 producto
blanco cristalinoe fue filtrado, lavado dos veces con 1-propanol
(25 mL) y fue secado en un horno de vacio a 60°C durante 16-24
horas bajo presidén reducida (20 mm) para rendir 27,0 g del
" producto purificado (> 92,9% empleando HPLC) .
EJEMPLO D10
Rebaudiosida A sin refinar (pureza 80,37%, 50 g), 2-
propanol §180 mL) y agua (20 mL) fueron combinados y calentados a
reflujo durante 30 minutos. La mezcla se dejé enfriar después
hasta la temperatura ambiente durante 16-24 horas. EIL producto
blanco cristalino fue filtrado, lavado dos yecés con 2-propanol
(25 mL) y fue sgcado en un horno de vacio a 60°C durante 16-24
horas bajo presién reducida (20 mm) para rendir 34,9 g del
. producto purificado (> 91,4% empleando HPLC) .
EJEMPLC D11
Rebaudiosida A sin refinar (pureza 80,37%, 50 g), 1-°
butanol (180 mL) y agua (20 mL) fueron combinados y calentados a
reflujo durante 30 minutos. La mezcla se dejo enfriar después
hasta la temperatura ambiente durante 16-24 horas. El producto
blanco cristalino fue filtrado, layado dos " veces con 1l-butanol
(25 mL) vy fue.secado en un horno de vacio a 66°C durante 16-24
horas bajo presién reducida (20 mm) para rendir 40,6 g del
producto purificado (> 93,1% empleando HPLC) .

EJEMPLO D12
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- Rebaudiosida A sin refinar (pureza 80,37%, 50 g), 2-
butanol (180 mL) y agua (20 wmL) fueron combinados y calentados a
reflujo durante 30 minutos. La mezcla se dejé enfriar después
hasta la temperatura ambiente durante 16-24 horas. El producto
blanco cristalino fue filtrado y lavado dos veces con 2-butanol
(25 mL) y fue secado en un horno de vacio a 60°C durante 16-24
horas bajo presidn reducida (20 ﬁm) para rendir 40,4 g del
producto purificado (> 90,5% empleando HPLC) .

CONJUNTO DE EJEMPLOS E

Tabla 7: Resumen de los Ejemplos E1-E3

Rebaudiosida Etanol Co-Solvente Agua Lechada de Rendimiento Pureza
A, sin (95%) (mL) Organico {mL) Metanol (mL) {g) HPLC (%)
refinar (g) (mL)
E1l . 50 . 160 Metanol €0) 25 200 12,7 >97
B2 50 160 Metanol (60} 25 300 18,6 >97
E3 50 160 Metanol (60) 25 350 22,2 >97

EJEMPLO E1

Rebéudiosida A sin refinar (pureza 41%, 50 g), etanol
(95%, 160 mL) metanol (99,8%, 60 mL) y agua (25 mL) fueron
combinados por agitacidén a 22°C. El producto blanco cristalizéd
en 5-20 horas. La mezcla fue agitada por 48 horas mas. EL
producto blanco cristalino fue filtrado y lavado dos veces con
etanocl (95%, 25 mL). Se formdé después una lechada con la torta
himeda del producto cristalino blanco en metanocl (99,8%, 20 mL)
durante 16 horas, se fiitré y lavdé dos veces con metanol (99,8%,
25 mL) y fue secada en un horno de vacic a 60°C durante 16-24
horas bajo presién reducida (20 mm) para rendir 12,7 g del
producto purificado (> 97% empleando HPLC).
EJEMPLO E2

Rebaudiosida A sin refinar (pureza 48%, 50 g), etanol
(95%, 160 mL) metanol (99,8%, 60 mL) Yy agua (25 mL) fueron

combinados por agitacidén a 22°C. EIL producto blanco c¢ristalizo

D —
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en 3-6 horas. La mezcla fue agitada por 48 horas mas. El producto
blanco cristalino fue filtrado y lavado dos veces con etanol
{(95%, 25 mL). Se formd después una lechada con la torta hGmeda
del producto cristalino blanco en metancl (99,8%, 300 mL) durante
16 horas, se Filtrd Yy lavd dos veces con metanol (99,8%, 25 mL) y
fue secada en un horno de vacio a 60°C durante 16-24 horas bajo
presidén reducida (20 mm) para rendir 18,6‘ g del producto
purificado (> 97% empleando HPLC) .
EJEMPLO E3

Rebaudiosida A sin refinar (pureza 55%, 50 g), etanol
(95%, 160 mL) metanol (99,8%, 60 wmL) vy agua (25 mL) fueron
combinados por agitacién a 22°C. El producto blanco cristalizé
en 15-30 minutos. La mezcla fue agitada por 48 horas mas. El
productc blanco cristalino fue filtrado y'lavado dos wveces con
etanol (95%, 25 mL). Se formé después una lechada con la torta
hameda del producto cristalino blanco en metanoi (99,8%, 350 mL)
durante 16 horas, se lavd y filtrd dos veces con métanol (99, 8%,
25 mL} v fue seéada en un horno de vacio a 60°C durante 16-24
horas bajo presién reducida (20 mm) para rendir 22,2 g del
producto purificado (> 97% empleando HPLC).

EJEMPLO F

Una solucidén de rebaudiosida A substancialmente pura,
obtenidaA empleando la técnica de purificacién descrita aqui
anteriormente, (>97% pura empleandoc HPLC) fue preparada en agua
destilada dos veces (12,5 gm en 50 mL, 25% de concentracién)
agitando la mezcla a 40°C durante 5 minutos. Se formd una forma
amorfa de rebaudiosida A al usar inmediatamenté la solucidn
transparente para secado - por aspersién con el secador por
aspersién SD-04 de Lab Plant {Lab Plant Ltd., West Yorkshire,
U.K.). La solucién fue alimentada a través de una bomba de
alimentacidén a una boquilla atomizadora, que pulverizél la

solucidn de rebaudicsida A en un rocioc de gotitas con la ayuda de
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un flujo de nitrégend/aire constante. La humedad fue evaporada de
las gotitas bajo condiciones de temperatura (alrededor de 90 a
97°C aproximadamente) vy condiciones de flujo de'aire controladas
en la camara de secado y dio como resultade la formacién de
particulas secas. Este polvo seco (11-12 g, H,0 6,74%) fue
descargado en forma continua desde la camara ~de secado y fue
recolectado en una botella. Se determind que el porcenﬁaje de
disolucidén en agua a la temperatura ambiente era > 35,9%

Si bien el invento ha sido descrito en detalle con

respecto a realizaciones especificas suyas, los peritos en la

especialidad apreciardn, después de comprender lo anterior, gue

-

se pueden discurrir facilmente alteraciones, wvariaciocnes vy
equivalentes de estas realizaciones. Por consiguiente, el campo
de accidén de este invento deberia ser estimado como el de las

reivindicaciones anexas y todos sus equivalentes,
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REIVINDICACIONES

1. Un método para purificar rebaudiosida A
CARACTERIZADO por incluir los pasos de:

combinar rebaudiosida A sin refinar y un solvente
organico acuoso para formar una solucién de rebaudiosida A, en
que la solucidn organica acuosa comprende agua en una cantidad de
alrededor de 10% hasta alrededor de 25% en peso; y

cristalizar desde la solucidén de rebaudiosida A en un
soio paso, una composicidén de rebaudiosida A substancialmente
pura que comprende rebaudiosida A con una pureza superior a

alrededor de 95% en peso en una base seca.

2. El método de la reivindicacidén 1, CARACTERIZADO
por incluir, ademas, el paso de calentar la solucidén de

rebaudicsida A.

3. El método de la reivindicacién 2, CARACTERIZADC
por incluir, ademds, el pasco de enfriar 1la solucidén de

rebaudiosida A,

4. El método de 1la reivindicacidén 1, CARACTERIZADO
porque la solucidén de rebaudiosida A en el pasc uUnico de

c¢ristalizacidén puede ser o no agitada.

5. El método de la reivindicacién 1, CARACTERIZADO por
incluir, ademds, el paso (opcional) de sembrar la solucién de
rebaudiosida A a una temperatura apropiada, con una cantidad de

rebaudiosida A suficiente para  promover la cristalizacién de

rebaudiosida A.

6. El método de la reivindicacidén 1, CARACTERIZADO por
incluir, ademas, los pasos de separar y lavar la composicién de

rebaudiosida A substancialmente pura.
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7. El1 método de la reivindicacidén 6, CARACTERIZADO

ademds por incluir el paso de secar la composicién de

rebaudiosida A substancialmente pura.

8. El método de la reivindicacién 1, CARACTERIZADO
porgque la rebaudiosida A sin refinar no comprende
substancialmente ninguna impureza de rebaudiosida D, y el método
comprende ademdas, formar wuna lechada con la composicién de
rebaudiosida A substancialmente pura en un solvente organico

acuocso o en un solvente organico.

9. El método de 1la reivindicacidén 8, CARACTERIZADC
ademas por comprender los pasos de separar y‘lavar la composicién

de rebaudiosida A substancialmente pura.

10. El método de la reivindicacién 9, CARACTERIZADO por
comprender el paso de secar la composicién de una rebaudiocsida A

substancialmente pura.

11. El método de 1la reivindicaciédn 1, CARACTERIZADO
porque el solvente organico acuoso comprende una mezcla de por 1lo

menos un solvente orgdnico y agua.

12. E1 método de la reivindicacién 11, CARACTERIZADO

porgie por 1lo menos un solvente organico comprende un alcchol.

13. El método de la reivindicacién 12, CARACTERIZADO

pcrque el alcohol comprende etanol.

14. El1 método de la reivindicacidn 12, CARACTERIZADO

porque el alcohol comprende metanol.

15. El1 método de la reivindicacién ‘12, CARACTERIZADC

porque el alcchol comprende una mezcla de etanol y metanol.

16. El método de la reivindicacidén 15, CARACTERIZADO

porque el etanol y el metanol estan presentes en la solucidén

19\
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organica acuosa en una relacidén en peso desde alrededor de 20

partes a alrededor de 1 parte de etanol, con aproximadamente una

parte de metanol.

17. El1 método de la reivindicacidn 15, CARACTERIZADO
porque el etancl y el metanol estadn presentes en la solucidn
orgadnica acuosa en una relacién en peso desde alrededor de 3
partes a alrede@or de una pérte de etanol, con alrededor de una

parte de metanol.

18. El método de la reivindicacién 1, CARACTERIZADO
porque el por lo menos un solvente orgadnico comprende un solvente
organico elegido del grupo constituido por acetona, acetonitrilo,
metanol, etancl, 1-propanol, isopropanol, 1 butanol, 2-butanol,

ter-butanol, y mezclas de ellos.

19. El método de la reivindicaciédn 1, CARACTERIZADO
porque el solvente organico acuoso y Jla rebaudiosida A sin
refinar estdn presentes en la solucién de rebaudiosida A en una
relacidn en peso desde alrededor de 4 hasta alrededor de 10
partes de solvente orgdnico, con alrededor de 1 parte de

rebaudicsida A sin refinar.

20. El método de la reivindicacién 1, CARACTERIZADO
porque el solvente orgdnico acuoso y la rebaudiosida A sin

refinar estadn presentes en la sclucién de rebaudiosida A en una

relacidén en peso desde alrededor de 3 hasta alrededor de 5 partes

de solvente orgédnico acuoso, con alrededor de 1 parte de

rebaudiosida A sin refinar.

21. El método de la reivindicacidén 1, CARACTERIZADO
porque el solvente organico acuoso comprende agua en una cantidad

desde alrededor de 10% hasta alrededor de 25% en peso.

22. El wétodo de 1la reivindicacién 1, CARACTERIZADO

porque la mezcla de rebaudiosida A sin zrefinar comprende
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rebaudiosida A en una pureza desde alrededor de 40% hasta

alrededor de 95% en peso.

23. El método de 1la reivindicacién 1, CARACTERIZADO
porque la mezcla de rebaudiosida A sin refinar comprende

rebaudiosida A en una pureza desde alrededor de 60% hasta

alrededor de 85% en peso.

24. El método de 1la reivindicacién 1, CARACTERIZADO
porque la mezcla de rebaudiosida A sin refinar comprende
rebaudiosida A en wuna pureza desde alrededor de 70% hasta

alrededor de 85% en peso.

25. El1 método de la reivindicacién 1, CARACTERIZADO
porque el método es llevado a cabo a una temperatura aproximada a

la temperatura ambiente.

26. E1 método de la reivindicacidén 2, CARACTERIZADO
porque el paso de calentar la solucién de rebaudiosida A
comprende calentar 1al solucidn de xrebaudiocsida &, hasta una
temperatura en un margen de variacidén desde alredédor‘ de 20°C

hasta alrededor de 40°C.

27. El método de la reivindicacidén 2, CARACTERIZADO

porque el paso de calentar la solucidén de rebaudiosida A

comprende calentar la solucién de rebaudiosida A, hasta wuna

temperatura en un margen de variacién desde alrededor de 40°C

hasta alrededor de 60°C.

28. El método de la reivindicacién 2, CARACTERIZADO
porque el paso de calentar la solucidén de rebaudiosida A

comprende calentar la solucidén de rebaudiosida A, hasta una

temperatura aproximada a la temperatura de reflujo.

T

29" El método de la reivindicacidén 2, CARACTERIZADO

porgue el paso de enfriar la solucidén de rebaudiosida A comprende



47

enfriar la solucidén de rebaudiosida A, hasta una temperatura en

un margen de variacion desde alrededor de 4°C hasta alrededor de

25°C.

30. El método de la reivindicacién 3, CARACTERIZADO
porgqpe el paso de enfriar la solucidén de rebaudiosida A comprende
enfriar la solucién de rebaudiosida A durante alrededor de 0,5

horas hasta alrededor de 24 horas.

31. El método de 1la reivindicacién 1, CARACTERIZADO
porque el producto de rebaudiosida 2 substancialmente pura
comprende rebaudicsida A con una “pureza superior a 97% de

rebaudiosida A en peso en una base seca.

32. El métodoc de la reivindicacién 1, CARACTERIZADO

porque el producto de rebaudiosida A substancialmente pura

comprende rebaudiosida A con una pureza superior a 98% de

rebaudiosida A en peso en una base seca.

33. El método de la reivindicacién 1, CARACTERIZADO
porgque el producto de rebaudiocsida A substancialmente pura
comprende rebaudiosida A con una pureza superior a 99% de

rebaudiosida A en peso en una base seca.

34. El1 método de la reivindicacidén 1, CARACTERIZADO

porgue comprende ademds, los pasos de:

calentar 1la mezcla de solvente organico acuoso Y

rebaudiosida A;

-—

enfriar la solucién de rebaudiocsida A;

separar y lavar wuna composicién de rebaudiosida A

substancialmente pura; vy

secar la composicién de rebaudiosida A substancialmente

pura.
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35. Una composicién de rebaudiosida A substancialmente
pura preparada segin el método de la reivindicacién 1,
CARACTERIZADA  porgue ia composicidn de rebaudiosida A
substancialmente pura comprende un polimorfo con un patrdn de

difraccidén de rayos X substancialmente similar a la Figura 7.

36. Una composicién de rebaudiosida A substancialmente
pura, preparada segin el método de la  reivindicacién 1,
CARACTERIZAﬁA porque la composicidn de rebaudiosida A
substancialmente pura comprende un polimorfo con un patrdén de

difraccién de rayos X substancialmente similar a la Figura 8.

37. Una composicidn de. rebaudiosida A subétancialmente
pura, preparada segﬁnflel método de la reivindicacidédn 1,
CARACTERIZADA porque .la composicién de rebaudiosida A
~substancialmente pura comprende un polimorfo con un patrén de

difraccidn de rayos X substancialmente similar a la Figura 9.

38. Una composicidén de rebaudiosida A substancialmente
pura, preparada segin el método de la reivindicacidén 1,
CARACTERIZADA porgue la composicidn de rebaudiosida A
substancialmente pura comprende un polimorfo con un patrdon de

difraccién de rayos X substancialmente similar a la Pigura 10.

-

39. Una composicién de rebaudiosida A substancialmente
pura preparada seguan el . método de la reivindicacién @1,
CARACTERIZADA  porque la composicidn de  rebaudiosida A
substancialmente pura comprende un polimorfo con un patrén de

difraccidén de rayos X substancialmente similar a la Figura 11.

40. El método de la reivindicacién 1, CARACTERIZADO
porgue comprende ademds el paso de formar una forma amorfa de la

composicidén de rebaudiosida A substancialmente pura.

41 . La composicidn de la reivindicacién 38,

CARACTERIZADA porque el paso de formar una forma amorfa de la
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composicidn de rebaudiosida A substancialmente pura comprende un
método elegido del grupo constituido por wmolienda con molinos de
bolas, precipitacidén, liofilizacidén, criomolienda, y secado por

aspersioén,

42. Una composicidén de rebaudiosida A substancialmente
pura, CARACTERIZADA porque es preparada segin el método de la

reivindicacién 1.

p.p.: THE COCA-COLA COMPANY
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REIVINDICACIONES

1.- Un método para purificar rebaudiosida A que comprende los
pasos de:

combinar rebaudiosida A cruda y una solucidn organica acuosa
para formar una solucidén de rebaudiosida A, la rebaudiosida A cruda
comprendiendo rebaudiosida A en un pureza de alrededor de 40% a alrededor
de 85% en peso scbre una base seca, y la solucion organica acuosa
comprendiendo agua en una cantidad de alrededor de 10% a alrededor de 25%
en peso; y

cristalizar la solucion de rebaudiosida A en un solo paso una
composicion de rebaudiosida A que comprende rebaudiosida A en una pureza
mayor de alrededor de 95% en peso sobre una base seca.

2.- El método de conformidad con la reivindicacién 1, que
comprende ademas el paso de calentar la solucién de rebaudiosida A.

3.- El método de conformidad con la reivindicaciéon 2, que
comprende ademas el paso de enfriar la solucion de rebaudiosida A.

4.- El método de conformidad con la reivindicaciéon 1, en donde la
solucion de rebaudiosida A en el Unico paso de cristalizacidén esta agitada o no
agitada.

5- El m_étodo de conformidad con la reivindicacién 1, que

comprende ademas el faso de sembrar la solucidn de rebaudiosida A a una
HOJA MODIFICADA
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temperatura apropiada con una cantidad de rebaudiosida A suficiente para
promover la cristalizacion de rebaudiosida A.

6.- El método de conformidad con la reivindicacion 1, que
comprende ademas los pasos de separar y lavar la composicidén de
rebaudiosida A substancialmente pura.

7.- El método de conformidad con la reivindicacién 6, que
comprende ademas el paso de secar la composicion de rebaudiosida A
substancialmente pura.

8.- El método de conformidad con la reivindicacién 1, en donde la
rebaudiosida A cruda comprende substancialmente nada de impureza de
rebaudiosida D y el método comprende ademas formar en suspensidn la
composicion de rebaudiosida A substancialmente pura en una solucidén organica
acuosa o en un solvente organico.

9.- El método de conformidad con la reivindicacidon 8, que
comprende ademas los pasos de separar y lavar la composicion de
rebaudiosida A substancialmente pura.

10.- El método de conformidad con la reivindicaciéon 9, que
comprende ademads el paso de secar la composiciéon de una rebaudiosida A
substancialmente pura.

11.- El método de conformidad con la reivindicacién 11, en donde
la solucién organica acuosa comprende una mezcla de cuando menos un

solvente organico y agua.
HOJA MODIFICADA
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12.- El método de conformidad con la reivindicaciéon 11, en donde
cuando menos un solvente organico comprende un alcohol.

13.- El método de conformidad con la reivindicaciéon 12, en donde
el alcohol comprende etanol.

14.- El método de conformidad con la reivindicacién 12, en donde
el alcohol comprende metanol.

15.- El método de conformidad con la reivindicaciéon 12, en donde
el alcohol comprende una mezcla de etanol y metano

16.- El método de conformidad con la reivindicaciéon 15, en donde
el etanol y metanol estan presentes en la solucién organica acuosa en una
relacién en peso de alrededor de 20 partes a alrededor de 1 parte de etanol a
alrededor de 1 parte de metanol.

17.- El método de conformidad con la reivindicacion 15, en donde
el etanol y metanol estan presentes en la soluciéon organica acuosa en una
relacién en peso de alrededor de 3 partes a alrededor de 1 parte de
etanol a alrededor de 1 parte de metanol.

18.- El método de conformidad con la reivindicacién 1, en donde
la cuando menos una solucidén organica acuosa comprende un solvente
organico seleccionado del grupo que consiste en acetona, acetonitrilo, metanol,
etanol, 1-propanol, isopropanol, 1-butanol, 2-butanol, ter-butanol, y mezclas de

los mismos.

HOJA MODIFICADA
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19.- El método de conformidad con la reivindicacion 1, en donde
la solucién organica acuosa y la rebaudiosida A cruda estan presentes en la
solucién de rebaudiosida A en una relacién en peso de alrededor de 4 a
alrededor de 10 partes de solucién organica acuosa a alrededor de 1 parte de
rebaudiosida A cruda.

20.- El método de conformidad con la reivindicacién 1, en donde
la solucion organica acuosa y la rebaudiosida A cruda estan presentes en la
solucion de rebaudiosida A en una relacién en peso de alrededor de 3 a
alrededor de 5 partes de solucién organica acuosa a alrededor de 1 parte de
rebaudiosida A cruda.

21.- El método de conformidad con la reivindicacion 1, en donde
la sclucion organica acuosa comprende agua en una cantidad de alrededor de
105 a alrededor de 25% en peso.

22.- Un método para purificar rebaudiosida A que comprende los
pasos de:

combinar rebaudiosida A cruda en una solucién organica acuosa
para formar una solucibn de rebaudiosida A, la rebaudiosida A cruda
comprendiendo rebaudiosida A en una pureza de alrededor de 40% a alrededor
de 85% en peso sobre una base seca, y la solucién organica acuosa
comprendiendo agua en una cantidad de alrededor de 10% a alrededor de 25%

en peso; y

HOJA MODIFICADA
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cristalizar de la solucidn de rebaudiosida A en un solo paso una
composicién de rebaudiosida A que comprende rebaudiosida a en una pureza
mayor de alrededor4 de 95% en peso sobre una base seca, en donde el
método se lleva a cabo aproximadamente a temperatura ambiente.

23.- EI método de conformidad con la reivindicacion 2, en donde
el pasc de calentar la solucion de rebaudiosida A comprende calentar la
solucion de rebaudiosida A a una temperatura en la escala de alrededor de
20°C a alrededor de 40°C.

24 .- El método de conformidad con la reivindicacién 2, en donde
el paso de calentar la solucidbn de rebaudiosida A comprende calentar la
solucién de rebaudiosida A a una temperatura en una escala de alrededor de
40°C a
alrededor de 60°C.

25.- El método de conformidad con la reivindicacién 2, en donde
el paso de calentar la solucibn de rebaudiosida A comprende calentar la
solucion de rebaudicsida A a alrededor de una temperatura de reflujo.

26.- E! método de conformidad con la reivindicacion 3, en donde
el paso de enfriar la solucién de rebaudiosida A comprende enfriar la solucidn
de rebaudiosida A a una temperatura en una escala de alrededor de 4°C a

alrededor de 25°C.

HOJA MODIFICADA
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27.- El método de conformidad con la reivindicacién 3, en donde
el paso de enfriar la solucién de rebaudiosida A comprende enfriar la solucién
de rebaudiosida A durante alrededor de 0.5 horas a alrededor de 24 horas.

28.- El método de conformidad con la reivindicacion 1, en donde
el producto de reabudiosida A substancialmente puro comprende rebaudiosida
A en una pureza mayor de alrededor de 97% de rebaudiosida A en peso sobre
un base seca.

29.- El método de conformidad con la reivindicacién 1, en donde
el producto de rebaudiosida A substancialmente puro comprende rebaudiosida
A en una pureza mayor de alrededor de 98% de rebaudiosida A en peso sobre
una
base seca.

30.- El metodo de conformidad con la reivindicacion 1, en donde
el producto de rebaudiosida A substancialmente puro comprende rebaudiosida
A en una pureza mayor de alrededor de 99% de rebaudiosida A en peso sobre
una base seca.

31.- El método de conformidad con la reivindicacién 1, que
comprende ademas los pasos de:

calentar la solucién de rebaudiosida A:

enfriar la solucién de rebaudiosida A:

HOJA MODIFICADA
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separar y lavar una composicion de rebaudiosida A
substancialmente pura; y secar la composicion de rebaudiosida A
substancialmente pura.

32.- Una composicién de rebaudiosida A substancialmente pura
hecha de conformidad con el método de la reivindicacion 1, en donde la
composicion de rebaudiosida A substancialmente pura comprende un polimorfo
que tiene un patrén de difraccién de rayos X substancialmente similar a la
Figura 8.

33.- Una composicién de rebaudiosida A substancialmente pura
hecha de conformidad con el método de la reivindicacién 1, en donde la
composicién dé rebaudiosida A substancialmente pura comprende un polimorfo
que tiene un patrdn de difraccion de rayos X substancialmente similar a la
Figura 9.

34.- Una composicién de rebaudiosida A substancialmente pura
hecha de conformidad con el método de la reivindicacion 1, en donde la
composicion de rebaudiosida A substancialmente pura comprende un polimorfo
que tiene un patrén de difraccién de rayos X substanciaimente similar a la
Figura 10.

35.- Una composicion de rebaudiosida A substancialmente pura
hecha de conformidad con el método de la reivindicacion 1, en donde la

composicion de rebaudiosida A substancialmente pura comprende una forma

HOJA MODIFICADA
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amorfa que tiene un patrén de difraccién de rayos X substancialmente similar a
la Figura 11. |

36.- EI método de conformidad con la reivindicacion 1, que
comprende ademas el paso de formar una forma amorfa de la composicién de
rebaudiosida A substancialmente pura.

37.- La composicién de conformidad con la reivindicacion 35, en
donde el paso de formar una forma amorfa de la composicién de rebaudiosida A
substancialmente pura comprende un método seleccionado del grupo que
consiste en molienda de bolas, precipitacion, liofilizacién,
criomolienda, y secado por aspersion.

38.- Una composicion de rebaudiosida A substancialmente pura

hecha de conformidad con el método de la reivindicacion 1.

HOJA MODIFICADA
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RESUMEN DEL INVENTO

Realizaciones ilustrativas de este invento abarcan un
método para purificar rebaudiosida A sin refinar. En particular,
este invento se refiere a un método para purificar composiciones
de rebaudiosida A sin refinar que comprenden purezas desde
alrededor de 40% a alrededor de 95% de rebaudiosida A para
obtener un producto de rebaudicsida A substancialmente puro con
un  solo paso de cristalizacién. Se publican también formas
polimdérficas y amorfas resultantes de rebaudiosida A y métodos
para preparar formas polimbrficas y. amorfas de rebaudiosida A
desde composiciones de rebaudiosida A sin refinar vy composiciones
de rebaudiosida A substancialmente pura.
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Box No.| Basis of the report

1. With regard to the language, this report is based on

2.

5.

& the international application in the language in which it was filed

O atranslation of the international application into , which is the language
of a translation furnished for the purposes of:

O international search (under Rules 12.3(a) and 23.1(b))
O publication of the international application (under Rule 12.4(a))
O internationa! preliminary examination (under Rules 55.2(a) and/or 55.3(a))

With regard to the elements”* of the international application, this report is based on (replacement sheets which
have been furnished to the receiving Office in response to an invitation under Amcle 14 are referred to in this
repart as "originally filed" and are not annexed to this report):

Description, Pages

2,4,5,8,10,11,13-33 as originally filed
1,3,6,7,9,12 received on 23.05.2008 with letter of 23.05.2008

Claims, Numbers

1-38 received on 23.05.2008 with letter of 23.05.2008

Drawings, Sheets

1A1-11A1 as originally filed

O asequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing

® The amendments have resulted in the cancellation of;

O the description, pages

X the claims, Nos. 39-42

O the drawings, sheetsfigs

O the sequence listing (specify):

O any table(s) related to sequence listing (specify):

0O This report has been established as if (some of) the amendments annexed to this report and listed below
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the
Supplemental Box (Rule 70.2(c)).

] the description, pages

O the claims, Nos.

O the drawings, sheetsfigs

O the sequence listing (specify).

O any table(s) related to sequence tisting (specify):

O This opinfon has been established taking iﬁto account the rectification of an obvlous mistake authorized
by or notified to this Authority under Rule 91 (Rule 70.2 (e)).
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Box No.V  Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citatlons and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 5,14-17,22.35

No: Claims 1-4,6-13,18-21,23-36.38

Inventive step (IS) Yes: Claims 22

No: Claims 1-21,23-38

Industrial applicability (iA) Yes: Claims  1-42

No: Claims

2. Citations and explanations (Rule 70.7):

see separate sheet
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Re Item V.

1 Amendments

1.2

1.3

3.2

The expression "aqueous organic solvent” of original claim 1 was replaced with
"agueous organic solution” in the present claim. Both expressions were used more
than once in the application as originally filed. Since (A) solvent is understood to
comprise the meaning of 'mixture of two liquids', and (B) the definition of "aqueous
organic solvent” in the original description (see p. 6, lines 10-15) was kept and
assigned to "aqueous organic solution”, and (C) the amendment form 'solvent' to
‘solution’ was applied consistently throughout the application, this amendment
appears to be allowable (Art. 41(2) PCT).

The claims were restricted. The application (including specifying examples within /
outside the invention) needs to be adapted to the present / latest set of claims.

A new independent claim (present claim 22) was created based on original claims 1
and 22-24. Present claim 22 comprises all subject matter of present claim 1 and
should be phrased as dependent claim thereof.

Refarence is made to the following documents:

D1. US 2006/083838 A1 (JACKSON MEL C [US]) 20 April 2008;
D2: CA-A1-2 278 083 (ALBERTA RES COUNCIL [CA]) 20 Jan. 2001.

General / Interpretation

The method claims are phrased in an open way ("... comprising ..."), consequently

the claimed method may contain additional steps, which contribute the purity of the
rebaudioside A. Therefore, additional method steps can not disqualify a document
form being novelty destroying.

The feature "crystallizing from the rebaudioside A solution in a single step” does not

Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 2005)
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exclude nor limit any other process steps.

4  Novelty (Art. 33(2) PCT)

4.1 In view of D1

A method for purifying rebaudioside A is known from D1. That method comprises the
step of using an ethano! - water mix as solvent and crystallising rebaudioside A from
that solvent. The purity of the final product (rebaudioside A) depends on the quality of
educt (purity of rebaudioside A to start with). A final product (rebaudioside A) with a
100% purity can be obtained (see Table 3).

With a single reflux step and using a higher quality Stevia starting material {(defined
to be approximately 85% or higher rebaudioside A content, see § 12 of D1) a 100%
rebaudioside A product is typically obtained, see § 55.

Furthermore, in case a final product with a rebaudioside A concentration of less than
99% is acceptable (for example 95%), then the stirred wash step can be omitted, see
§ 55 of D1. '

Pure rebaudioside A produced by the same methods (presently claimed and prior art)
will result in products which consequently show a 'substantially similar' X-ray
diffraction pattern.

Present claims 1-4,6-13,18-21, 23-36 and 38 are not new overD1.

4.2 In view of D2

From prior art D2 it is known that rebaudioside A can be purified from a methanol -
water mixture (see claims 1 to 5 and example 5).

The purity of the final product (rebaudioside A) depends on the quality of educt (purity
of rebaudioside A to start with). A final product (rebaudioside A) with a 98.6% purity

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-Aprii 2005)
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5.1

can be obtained (see example 5).

Pure rebaudioside A produced by the same methods (presently claimed and prior art)

will result in products which consequently show a 'substantially similar' X-ray
diffraction pattern.

Present claims Present claims 32-35 and 38 are not new over D1,

Inventive step (Art. 33(3) PCT)

The argumentation conceming Art. 33(3) PCT will depend on how novelty can be
achieved (for example how/which amendments may be made).

It is known to use water-soluble organic solvents, such as methanol and ethanol to

purify rebaudioside A (see D2 claim 3; and D1 claims, page 22: "Table 2-continued"
and p. 4 last sentence).

Since it is already known (for example D1, see above), how to purify rebaudioside A

upto a 100% purity, the objective technical problem can be formulated to provide an
alternative method to the ones known in the art.

A difference might be that the present method uses upto 25% water.

However, it is known form D1 (see page 22: "Table 2-continued") that increasing
concentrations of water (0 through 10%) will increase the purity of the rebaudioside
A. Consequently it is obvious to further increase the water content to maintain or

ensure (in case of lower quality starting material) a high purity of rebaudioside A.

Claims 1-21,23-38 do not involve an inventive step over the prior art.

Since it is not evident which process steps define the invention, the applicant is asked to

phrase the independent claims in the two-part form, or at least provide such information in
an accompanying letter.

Form PCT/Separate Sheet/408 {Sheet 3) (EPO-April 2005)
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5.2 A method for purifying rebaudioside A, as defined in claim 22, characterised in that
the method is carried out at room temperature is not derivable in an obvious way from

the prior art, which generally teach to use an efevated temperature (such as 79-80°C
in D1).

Claim 22 appears to involve an inventive step.

6 Other
6.1 Result-to-be-achieved / desiderata

A. Claim 1 and dependent claims are defined by the result "purity greater than
about 95%" to-be-achieved. '

B. Claims 35 to 39 and dependent claim(s) are defined by a graphically. illustrated
X-ray diffraction pattern to be obtained.

Only exceptionally, when the invention can not be defined in another way without
unduly restricting the scope or the claims, result-to-be-achieved type of claims may

be acceptable (see PCT International Preliminary Examination - Guidelines, chapter
lli, point 4.7).

Any of the claim groups A and B could have been defined in precise way without
using the result-to-be-achieved type of definitions:

to A: Method claims of set A must contain method steps, which enable the result
"purity greater than about 95%".
Consequently the feature "purity greater than about 95%" is regarded as ' ...
suitable for obtaining a purity greater than about 95%'.

to B: Product claims of set B could have been defined more precisely by defining the

claimed product by its inherent chemical properties (such as crystal water,
mono-, di- or polymeric structure, etc.) and/or physical (such as crystal or

Form PCT/Separate Shest/409 (Sheet 4) (EPO-April 2005)
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amorphous form, isomeric forms, etc.) properties.

Claims 35 to 39 do not fulfil the requirements of Art. 6 PCT.

6.2 Lack of disclosure

The application as filed is silent about how to obtain specifically one of the various
rebaudioside A compositions described in claim 32 to 35, which are characterised
based on different X-ray diffraction figures only.

How can (at least) four allegedly different compositions be obtained by one and the
same method.- ?

Claims 32 to 35 do not fulfil the requirements of Art. 5 PCT.

6.3 Claims 3210 36

a.  The expression "substantially pure” is a relative term, which is not precise
enough to define the extend of a patentable claim (Art. 6 PCT).

b.  The expression "substantially similar" is a relative term, which is not precise
enough to define the extend of a patentable claim (Art. 6 PCT).

c.  The definition of a compositicn by reference to a graphically illustrated result
(Figures 7 to 11) of a method is not precise enough to define the extend of a
patentable claim (Art. 6 PCT and Rule 6.2 a PCT). ‘
Furthermore, reference to a graphically result which lacks the definition and

scale of the y-axis "arbitrary scale" (!) is not precise enough to define the extend
of a patentable claim (Art. 6 PCT).

6.4 Concerning claim 38

Form PCT/Separate Sheet/409 (Sheet 5) (EPO-Agpril 2005)
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The expression "substantialty pure" is not clear enough to define the extend of the
product claim (Art. 6 PCT).

6.5 Description

_The last paragraph on page 33 renders the subject matter claimed vague, because it
refers to unspecified alterations, variations, equivalents, etc. That paragraph is not
necessary, unclear and should be deleted (Art. 6 PCT and Rule 9.1 iv PCT).

The applicant communicated that the last paragraph on page 33 was deleted,
however in the version sent by mail (26.05.08) such amendment was missing.

6.6 In order to facilitate examination of conformity of any amendments (during PCT
chapter Il or during the National phase) with the requirements of Article 41 (2) PCT,
the applicant is requested to clearly identify all amendments, whether they are
amendments by addition, replacement, combination (e.g. of claims) or deletion.
The applicant should indicate in detail the passages in the application as filed, on
which these amendments are based on.

Form PCT/Separate Sheet/409 (Sheet 6) (EPO-April 2005)
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REBAUDIOSIDE A COMPOSITION AND
METHOD FOR PURIFYING REBAUDIOSIDE A

FIELD OF INVENTION

This invention relates generally to polymorphic and amorphous forms of
rebaudioside A, methods for purifying rebaudioside A, and methods for preparing
polymorphic and amorphous forms of rebaudioside A. More particularly, this

invention relates to polymorphic and amorphous forms of rebaudioside A and methods

for the purification or crystallization of rebaudioside A with aqueous organic solutions -

OT organic solvgnts to obtain a product in high yield and high purity.
BACKGROUND OF INVENTION

Rebaudioside A is a high-potency diterpenoid glycoside sweetener having the

chemical structure:

Rebaudioside A is isolated and extracted, along with other steviol glycosides, from the
Stevia rebaudiana (Bertoni) plant (“Stevig”), which is commercially cultivated in
Japan, Singapore, Taiwan, Malaysia, South Korea, China, lsrael, India, Brazil,

Australia, and Paraguay. It is an alternative non-catoric sweetener with functional and

7908789.1
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rebaudioside A, methods for purifying rebaudioside A, and methods for making

polymorphic and amorphous forms of rebaudioside A,

In a particular embodiment, the method for purifying rebaudioside A comprises
a simple crystallization. In one embodiment, a method for purifying rebaudioside A
comprises combining crude rebaudioside A and an aqueous organic solution to form a
rebaudioside A solution, the aqueous organic solution comprising water in an amount
from about 10 % to about 25 % by weight, and crystallizing from the crude
rebaudioside A solution, in a single step, a substantially pure rebaudioside A in a purity

greater than about 95% by weight on a dry basis.

In other particular embodiments, different polymorphic and amorphous forms of

rebaudioside A and methods for preparing different polymorphic and amorphous forms
of rebaudioside A are provided.

Other objects, features, and advantages of the invention will be apparent from
the following detailed description, drawings, and claims. Unless otherwise defined, all
technical and scientific terms and abbreviations used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which this invention
pertains. Although methods and compositions similar or equivalent to those described
herein can be ‘used in the practice of the present invention, suitable methods and
compositions are described without intendihg that any such methods and compositions

limit the invention herein.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic illustrating a method for purifying rebaudioside A in

accordance with an embodiment of this invention.

Fig. 2 is a schematic of the formation and conversion of rebaudioside A

polymorphic and amorphous forms of rebaudioside A in accordance with an

embodiment of this invention.

Fig. 3 is a powder x-ray diffraction scan comparing four rebaudioside A
polymorphs, Forms 1, 2, 3A and 3B, on a plot of the scattering intensity versus the

scattering angle 26 in accordance with an embodiment of this invention.

7908789.1
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anion exchange resin. Accordingly, the method of purification depends on the

impurities present in the crude rebaudioside A sfarling material.

In an exemplary embodiment of a methed for purifying rebaudioside A 110,
illustrated in Figure 1, crude rebaudioside A 112 may be combined 114 with an
aqueous organic solution 116 to form a rebaudioside A solution 118. The aqueous
organic solution 116 comprises water in an amount from about 10 % to about 25 % by
weight and at least one organic solvent. Alternatively, the aqueous organic solution
116 may comprise water in an amount from about 15 % to about 20 % by weight and at

least one organic solvent.

Aqueous organic solutions, as used herein, refer to mixtures of water and at
least one organic solvent. Non-limiting examples of organic solvents include alcohol,
acetone, and acetonitrile. Alcohol, as used herein, refers to any straight, branched, or
cyclic; substituted or unsubstituted alkyl, alkenyl, or alkynyl group attached to at least

one hydroxyl moiety. Non-limiting examples of alcohols include ethanol, methanol,

. isopropanol, 1-propanol, i-butanol, 2-butanol, tert-butanol, and isobutanol.

In an exemplary embodiment, the aqueous organic solution 116 comprises a
mixture of water and at least one organic solvent. In another exemplary embodiment,

at least one organic solvent comprises an alcohol, the alcohol comprising ethanol,

methanol, or mixtures thereof. In exemplary embodiments wherein the at least one

organic solvent comprises a mixture of ethanol and methanol, the ethanol and methanol
may be combined in the aqueous organic solvent in a weight ratio ranging from about
20 parts to about 1 part ethanol to about 1 part methanol. In another exemplary
embodiment, the ethanol and methanol may be combined in the aqueous organic
solvent in a weight ratio ranging from about 3 parts to about 1 part ethanol to about 1

part methanol.

In an exemplary embodiment, the rebaudioside A solution 118 comprises the
aqueoins organic solution 116 and the crude rebaudioside A 112 in a weight ratio
ranging from about 10 to about 4 parts aqueous organic solution to about 1 part crude
rebaudioside A. In another exemplary embodiment, the rebaudioside A solution 118

comprises the aqueous organic solution 116 and the crude rebaudioside A 112 in a

7508789.1
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weight ratio ranging from about 5 to about 3 parts aqueous organic solution to about !
part crude rebaudioside A.

In an exemplary embodiment, the method 110 may be carried out at

approximately room temperature. In another embodiment, the method 110 further

' comprises the step of heating 120 the rebaudioside A solution 118. In an embodiment,

the step of heating 120 the rebaudioside A solution 118 comprises heating the

rebaudioside A solution to a temperature in a range from about 20°C to about 70°C,

from about 20°C to about 60°C, from about 20°C to about 40°C, or from about 40°C to
about 60°C. In another embodiment, the step of heating 120 the rebaudioside A

solution 118 comprises heating the rebaudioside A solution to about reflux temperature..

The step of heating 120 the rebaudi_oside A solution 118 comprises heating the
rebaudioside A solution for about 0.25 hours to about 8 hours. In another‘exemplary
embodiment, wherein the method for purifying rebaudioside A 110 comprises the step
of heating 120 the rebaudioside A solution 118, the method further comprises the step
of cooling 122 the rebaudioside A solution. In an embodiment, the step of cooling 122
the rebaudioside A solution 118 comprises cooling the rebaudioside A solution to a
temperature in the range from about 4°C to about 25°C. The step of cooling 122 the
rebaudioside A solution 118 comprises cooling the rebaudioside A solution for about

0.5 hours to about 24 hours.

. The method for purifying rebaudioside A 110 further comprises the step of
crystallizing 124 from the rebaudioside A solution 118 in a single step a substantially
pure rebaudioside A composition 126 comprising rebaudioside A in an amount greater
than about 85 % by weight on a dry basis, greater than about 90 % by weight on a dry
basis, greater than about 95 % by weight on a dry basis, greater than about 97 % by
weight on a dry basis, greater than about 98 % by weight on a dry basis, or greater than
about 99 % by weight on a dry basis. The rebaudioside A solution 118 during the

single crystallization step may be stirred or unstirred.

In an exemplary embodiment, the method 110 may further comprise the
optional step of seeding 128 the rebaudioside A solution 118 at an appropriate
temperature with substantially pure crystals of rebaudioside A 130 sufficient to
promote crystallization of the rebaudioside A to form pure rebaudioside A. An amount

of rebaudioside A 130 sufficient to promote crystallization of substantially pure

790878%.1
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paddle dryer and microwave dryer. In an exemplary embodiment, the step of drying
138 comprises drying the substantialty pure rebaudioside A composition 126 using a
nitrogen or argon purge to remove the residual solvent 120 at a temperature in a range
from about 40°C to about 60°C for about 5 hours to about 100 hours.

In yet another exemplary embodiment, wherein the crude rebaudioside A
mixture 112 comprises substantially no rebaudioside D impurity, the method 110
further comprises the step of slurrying 140 the composition of substantially pure
rebaudioside A 126 with an organic solvent or an aqueous organic solution 142 prior to

the step of drying 138 the substantially pure rebaudioside A composition. The slurry

~may be a mixture comprising a solid and an aqueous organic solution or organic

solvent, wherein the solid comprises the substantially pure rebaudioside A composition
126 and is only sparingly soluble in the aqueous organic solution or organic solvent
142. In an embodiment, the substantially pure rebaudioside A composition 126 and
aqueous organic solution or organlc solvent 142 may be present in the sturry m a

weight ratio ranging from about 15 parts to about 1 part aqueous organic solution to

about | part substantially pure rebaudioside A composition. In one embodiment, the

slurry may be maintained at room temperature. In another embodiment, the step of
slurrying 140 comprises heating the slurry to a temperature in a range from about 20°C
to about 40°C. Tﬁe substantially pure rebaudioside A composition 126 may be slurried
for about 0.5 hours to about 24 hours.

In still yet another exemplary embodiment, the method further comprises the
steps of separating 132 the substantially pure rebaudioside A composition 126 from the
aqueous organic solution 142 of the slurry and washing 134 the substantially pure
rebaudioside A composition followed by the step of drying 138 the substantially pure

rebaudioside A composition.

If further purification is desired, the method of purifying rebaudioside A 110
described herein may be repeated or the substantially pure rebaudioside A composition
may be further puriﬁed using an alternative purification method, such as the column

chromatography.

Purity, as used herein, represents the weight percentage of rebaudioside A

present in a rebaudioside A composition in raw or purified form. In one embodiment, a

7908789.1
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degrees show this shifting as well. Not wishing to be bound by any theory, the shifling
of the peaks may be an indication that Form 3A is partially desolvated, thus containing

a mixture of both the solvate and Form 2 crystals.

Figs. 7-10 are XRPD scans of the individual polymo}phs Form 1, Form 2, Form
3A, and Form 3B, respectively, from a substantially pure rebaudioside A composition

obtained from the purification process described hereinabove.

As illustrated in Fig. 2, the type of polymorph formed may be dependent on the
factors such as the composition of the aqueous organic solution, the temperature of the
crystallization step, and the temperature during the drying step. Not wishing to be
bound by any theory, Form 1 and Form 3 are believed to be formed during the single
crystallization step while Form 2 is believed to be formed during the drying step after

conversion from Form | and Form 3.

Low temperatures during the crystallization step, in the range of about 20°C to
about 50°C, and a low ratio of water to the organic solvent in the aqueous organic
solution results in the formation of Form 3. High temperatures 'during the
crystallization step, in the range of about 50°C to about 80°C, and a high ratio of water
to the organic solvent in the aqueous organic solution results in the formation of the
Form 1. Form 1 can be converted to Form 3 by slurrying in an anhydrous solvent at
about room temperature for about 2 to about 16 hours or by slurrying in an anhydrous
solvent at about reflux temperature for about 0.5 to about 3 hours. Form 3 can be
converted to Form 1 by slurrying the polymorph in water at about room temperature for
approximately 16 hours or at about reflux temperature for about 2 to about 3 hours.
Form 3 can be converted to the Form 2 during the drying process; however, increasing
cither the drying temperature above about 70°C or the drying tirﬁe of a substantially
pure rebaudioside A composition can result in decomposition of the rebaudioside A and
increase the remaining rebaudioside B impurity in the substantially pure rebaudioside A

composition. Form 2 can be converted to Form 1 with the addition of water.

In addition to the at least three polymorphic forms of rebaudioside A, the
purification of rebaudioside A may result in the formation of an amorphous form of
rebaudioside A, Form 4, as shown in Fig. 11. Form 4 has a broad amorphous halo that

identifies the composition as being amorphous.

T7908789.1
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CLAIMS

1. A methed for purifying rebaudioside A comprising the steps of:

combining crude rebaudioside A and an aqueous organic solution to form a
rebaudioside A solution, the crude rebaudioside A comprising rebaudioside A in a
purity from about 40 % to about 85 % by weight on a dry basis, and the aqueous
organic solution comprising water in an amount from about 10 % to about 25 % by
weight; and

crystallizing from the rebaudioside A solution in a single step a rebaudioside A
composition comprising rebaudioside A in a purity greater than about 95 % by weight

on a dry basis,

2. The method bf claim 1, further comprising the siep of heating the

rebaudioside A solution.

3. The method of claim 2, further comprising the step of cooling the

rebaudioside A solution.

4. The method of claim 1, wherein rebaudioside A solution in the single

crystallization step is stirred or unstirred.

5. The method of claim 1, further comprising the step of seeding the
rebaudioside A solution at an appropriate temperature with an amount of rebaudioside

A sufficient to promote crystallization of rebaudioside A.

' 6. The method of claim 1, further comprising the steps of separating and
washing the substantially pure rebaudioside A composition.

7. The method of claim 6, further comprising the step of drying the

substantially pure rebaudioside A composition.

7894787.1
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8. The method of claim 1, wherein the crude rebaudioside A comprises
substantially no rebaudioside D impurity, and the method further comprises slurrying
the substantially pure rebaudioside A composition in an aqueous organic solution or in

an organic solvent.

9, The method of claim 8, further comprising the steps of separating and

washing the substantially pure rebaudioside A composition.

10. = The method of claim 9, further comprising the step of drying the

composition of a substantially pure rebaudioside A.

11. The method of claim 1, wherein the aqueous organic solution comprises

a mixture of at least one organic solvent and water.

12.  The method of claim 11, wherein at least one organic solvent comprises

an alcohol.
13. The method of claim 12, wherein the alcohol comprises ethanol.
14.  The method of claim 12, wherein the alcohol comprises methanol.

15.  The method of claim 12, wherein the alcohol comprises a mixture of

ethanol and methanol.

16.  The method of claim 15, wherein the ethanol and methanol are present
in the aqueous organic solution in a weight ratio from about 20 parts to about 1 parts

ethanol to about 1 part methanol.

17. The method of claim 135, wherein the ethanol and methanol are present
in the aqueous organic solution in a weight ratio from about 3 parts to about | part

ethanol to about 1 part methanol.

78947817.1
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18.  The method of claim 1, wherein the at least one aqueous organic

solution comprises an organic solvent selected from the group consisting of acetone,

acetonitrile, methanol, ethanol, 1-propanol, isopropanol, 1-butanol, 2-butanol, tert-

butanol, and mixtures thereof.

19.  The method of claim 1, wherein the aqueous organic solution and the
crude rebaudioside A are present in the rebaudioside A solution in a weight ratio from

about 4 to about 10 parts aqueous organic solution to about 1 part crude rebaudioside
A.

'20.  The method of claim 1, wherein the aqueous organic solution and the
crude rebaudioside A are present in the rebaudioside A solution in a weight ratio from

about 3 to about 5 parts aqueous organic solution to about 1 part crude rebaudioside A.

21. 'The method of claim 1, wherein aqueous organic solution comprises
water in an amount from about 10 % to about 25 % by weight.

22. A method for purifying rebaudioside A comprising the steps of

combining crude rebaudioside A and an aqueous organic solution to form a
rebaudioside A solution, the crude rebaudioside A comprising rebaudioside A in a
puriq'/ from about 40 % to about 85 % by weight on a dry basis, and the aqueous
organic solution comprising water in an amount from about 10 % to about 25 % by
weight; and' '

crystallizing from the rebaudioside A solution in a single step a rebaudioside A
composition comprising rebaudioside A in a purity greater than about 95 % by weight

on a dry basis, wherein the method is carried out at approximately room temperature.
23.  The method of claim 2, wherein the step of heating the rebaudioside A

solution comprises heating the rebaudioside A solution to a temperature in a range from
about 20°C to about 40°C.

7894781.1
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24.  The-method of claim 2, wherein the step of heating the rebaudioside A
solution comprises heating the rebaudioside A solution to a temperature in a range from
about 40°C to about 60°C.

25. . The method of claim 2, wherein the step of heating the rebaudioside A

solution comprises heating the rebaudioside A solution to about a reflux temperature.

26.  The method of claim 3, wherein the step of cooling the rebaudioside A

solution comprises cooling the rebaudioside A solution to a temperature in a range from
about 4°C to about 25°C.

27.  The method of claim 3, wherein the step of cooling the rebaudioside A
solution comprises cooling the rebaudioside A solution for about 0.5 hours to about 24

hours.

28.  The method of claim 1, wherein the substantially pure rebaudioside A
product comprises rebaudioside A in a purity greater than about 97 % rebaudioside A
by weight on a dry basis.

29.  The method of claim 1, wherein the substantially pure rebaudioside A
product comprises rebaudioside A in a purity greater than about 98 % rebaudioside A
by weight on a dry basis.

30.  The method of claim 1, wherein the substantially pure rebaudioside A
product comprises rebaudioside A in a purity greater than about 99 % rebaudioside A

by weight on a dry basis,

31.  The method of claim 1, further comprising the steps of:
heating the rebaudioside A solution; '

cooling the rebaudioside A solution; _

separating and washing a substantially pure rebaudioside A composition; and

drying the substantially pure rebaudioside A composition. =

7894787.1
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32. A substantially pure rebaudioside A composition made according to the
method of claim 1|, wherein the substantially pure rebaudioside A composition
comprises a polymorph having an X-ray diffraction pattern substantially similar to

Figure 8.

33, A substantially pure rebaudioside A composition made according to the
method of claim 1, wherein the substantially pure‘rebaudioside A composition
comprises a polymorph having an X-ray diffraction pattern éubsmntially similar to
Figure 9.

34. A substantially pure rebaudioside A composition made according to the
method of claim 1, wherein the substantially pure rebaudioside A composition
comprises a polymorph having an X-ray diffraction pattern substantially similar to
Figure 10.

35. A substantially pure rebaudioside A composition made according to the
method of claim I, when_ﬁn the substantially pure rebaudioside A composition
comprises an amorphous form having an X-ray diffraction pattern substantially similar
to Figure 11.

36.  The method of claim 1, further comprising the step of forming an

amorphous form of the substantially pure rebaudioside A composition.

37. . The composition of claim 35, wherein the step of forming an amorphous
form of the substantially pure rebaudioside A composition comprises a method selected
from the group consisting of ball milling, precipitation, lyophilization, cryogrinding,

" and spray-drying.
38. A substantially pure rebaudioside A composition made according to the

method of claim 1.

78947871
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TRATADO SOBRE COOPERACION INTERNACIONAL
EN MATERIA DE PATENTES

De |la AGENCIA INTERNACIONAL

Para:

PAPPAS, Peter G. PCT

Sutherland Asbill & Brennan LLP

999 Peachtree Street, NE NOTIFICACION DE TRANSMISION DEL
Atlanta, GA 30309-3996 EXAMEN PRELIMINAR INTERNACIONAL
ESTADOS UNIDOS DE AMERICA - SOBRE PATENTABILIDAD
(Regla PCT 71.1)
RECIBIDO
OCT 17 2008

SUTHERLAND ASBILL & BRENNAN LLP | Feécha de Envio
(dia/mes/afio) 13.10.2008

Expediente de Referencia del Solicitante o Agente

25040-2775 NOTIFICACION IMPORTANTE
Solicitud Internacional No. Fecha de Solicitud Internacional Fecha Pricridad (dia/mes/afio)
PCT/US2007/069548 (dia/mes/afto) 23.05.2007 19.06.2008
Solicitante l

THE COCA-COLA COMPANY

El solicitante queda notificado por el presente que esta Autoridad Examinadora Preliminar
Internacional se transmite aqui con el informe preliminar internacional sobre la patentabilidad y sus
anexos, si hay, establecidos en la solicitud internacional.

Una copia del informe y sus anexos, si hay, esta siendo transmitida a la Agencia Internacional para
comunicacion a todas las Oficinas elegidas.

Cuando sea requerido por cualquiera de las Oficinas Elegidas, la Agencia Internacional preparara
una traduccién al inglés del informe (pero no de los anexos) y transmitira dicha traduccién a esas
Oficinas.

RECORDATORIC

El solicitante deberd entrar a fase nacional ante cada oficina elegida realizando ciertos actos
{presentar traducciones y pagando tarifas nacionales) dentro de 30 meses de la fecha de prioridad (o
mas tarde en algunas oficinas) (Articulo 39(1)) (ver también el recordatorio enviado por la Agencia
Internacional con el Formato PCT/IB/301).

Donde se requiera enviar una traduccion de la solicitud internacional a una Oficina elegida, esa
traduccién debera contener una traduccién de cualquier anexo al informe preliminar internacional
sobre la patentabilidad. Es responsabilidad del solicitante preparar y enviar dicha traduccién
directamente a cada Oficina elegida que le concierna.

Para mas detalles sobre tiempos limites aplicables y requerimientos de las Oficinas elegidas, ver
Volumen |l de la Gu/a de! Solicitante PCT,

La atencidn del solicitante se dirige al Articulo 33(5), el cual proporciona que los criterios de novedad,
nivel inventivo y aplicabilidad industrial como se describe en el Articulo 33(2) a (4) solo tienen como
objeto el examen preliminar internacional y que “cualquier Estado Contratante puede aplicar criterios
adicionales o diferentes para decidir si, en ese Estado, la invencién reivindicada es patentable o no”
(ver también Articulo 27(5)). Tales criterios adicionales pueden relacionarse, por ejemplo, a
exenciones de patentabilidad, requerimientos para permitir la divulgacién, claridad y soporte de las
reivindicaciones.

Nombre y direccion postal de la autoridad examinadora Funcianario Autorizado

del reporte preliminar internacional:

Oficina Europea de Patentes

Longo, Eleonora

D-80298 Munich Teléfono No. +49 89 2399 - 8141

Tel. +49 89 2399 — 0 Tx: 523656 epn;|u d
Fax: +49 89 2309 - 4465 ‘

Formulario PCT/IPEA/416 (Enero de 2004)
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TRATADO SOBRE COOPERACION INTERNACIONAL
EN MATERIA DE PATENTES

PCT

INFORME DE EXAMEN PRELIMINAR INTERNACIONAL SOBRE

PATENTABILIDAD
(Capitulo 1l del tratado de Cooperacion para Patentes)

(Articulo 36 y Regla 70 PCT)

Expediente del Solicitante o Apoderado PARA PROCEDIMIENTO

25040-2775 POSTERIOR Véase Formulario
PCT/IPEA/416

No. Solicitud Internacional Fecha Internacional de Presentacion Fecha de Prioridad (dia/mes/afio)

PCT/US2007/069548 (dia/mes/afio) 23.05.2007 19.06.2006

Clasificacion Internacional de Patente (IPC) o Clasificacion Nacional e IPC

INV., A23L1/236

Solicitante

THE COCA-COLA COMPANY

1. Este informe de examen preliminar internacional fue elaborado por la Oficina Encargada del Examen Preliminar

Internacional bajo el Articulo 35 y se envia al solicitante segun Articulo 36.
2. Este INFORME comprende un total de _9__ hojas, incluyendo esta portada

3. Este INFORME también viene acompafiado de ANEXOS que comprenden:

a. (enviados al solicitante y a la Oficina Internacional) un total de __ 11 hojas, como sigue:

hojas de la descripcion, reivindicaciones y/o dibujos que han sido corregidas y son la base para este
informe yfo hojas que contienen rectificaciones autorizadas por esta Autoridad (ver regla 70.16 y
Seccidn 607 de las instrucciones Administrativas)

[:] hojas que sustituyen hojas anteriores, pero las cuales esta Autoridad considera contienen una
correccién que va mas alla de lo divulgado en la solicitud internacional como se presentd, segun se
indica en el item 4 de la casilla | y 1a Casilla Suplementaria.

b. D {enviados solamente a la Oficina Internacional) un fotal de (indique tipo y numero de portador{es)
electronico(s)) . que contienen un listado de una secuencia y/o tablas relacionadas con el mismo,
solo en forma legible por computador, como se indica en la casilla suplementara Relacionada con el Listado de

la Secuencia (ver Seccién 802 de las Instrucciones Administrativas).

4. Este informe contiene datos con respecto a los siguientes puntos:

Casilla No. 1 Base del Informe
Casilla No. 11 Prioridad

industrial
Casilla No. IV Falta de uniformidad de la invencién

XO OO0

declaracidon
Cagilla No, V1 Ciertos documentos enumeradcs

Casilla No. VII  Ciertas deficiencias de la solicitud internacional

aood

Casilla No. VIII Ciertas cbservaciones relacionadas con la solicitud internacional

" Casilla No, I Sin etaboracion de una opinidn sobre novedad, actividad inventiva y posibilidad de aplicacién

Casilla No. V Declaracidn justificada segun Articulo 35(2) con respecto a la novedad, la actividad inventiva y
la posibilidad de aplicacion industrial; documentos y explicaciones que sustentan esta

Fecha de presentacion de la peticidén Fecha de la preparacion de este informe

2008-05-23 13.10.2008

Nombre y direccion postal de la autoridad examinadora | Funcionario Autorizado
del reporte preliminar internacional:

Groh, Bjorn
QOficina Europea de Patentes

D-80298 Munich Teléfono No. +49 89 2399 - 7855
Tel. +49 89 2399 — 0 Tx: 523656 epmu d

Fax: +49 89 2399 - 4465

Formulario PCT/IPEA/409 (hoja de portada) (Abril de 2005)
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INFORME DEL EXAMEN PRELIMINAR INTERNACIONAL  Solicitud Internacional No.
SOBRE PATENTABILIDAD PCT/US2007/069548

Casilla No. | Bases para este informe.

1. Respecto al idioma, Ja base para el examen preliminar fue:
Solicitud internacional en el idioma en el que fue presentada originalmente
Traduccion de la sclicitud internacional, traducida del idioma original a , siendo este idioma de traduccién
proporcionado para los propdsitos de
D La busqueda internacional (Reglas 12.3(a) y 23.1(b))
|:| Publicacién de la solicitud internacional (Regla 12.4(a))
I:] Examen preliminar internacional (bajo las Reglas 55.2 y/o 55.3}

2. Respecto a los slementos* de la solicitud internacional, este reporte es basado en (hojas de reemplazo que han sido
presentadas a la Oficina receptora en respussta a una invitacién bajo el Articulo 14 se referencian en este informe
como ‘presentadas originalmente” y no se anexan a este informe):

Descripcién, Paginas
2,45,8,10,11,13-33 como se presentaron originalmente
1,3,6,79,12 recibidas el 23.05.2008 con una carta del 23.05.2008
Reivindicaciones, Numeros
1-38 recibidas el 23.05.2008 con una carta del 23.05.2008
Dibujos, Hojas
17111111 como se presentaren originalmente
Un listade de una secuencia y/o cualquier tabla relacionada — Ver Casilla Suplementaria relacionada con el
Listado de la Secuencia.
3. Las correcciones han dado como resultado la cancelacion de
D la descripcién, paginas
las reivindicaciones, Nos. 39-42
[] los dibujos, hojas/figuras
D el listado de la secuencia {especifigue):
D cualquier tabla relacionada con el listado de la secuencia (especifique):
4. D Este informe se ha establecido como si (algunas de) las correcciones anexas a este informe, y enumeradas
debajo no se hubieran hecho, ya que se consideran como que van mas alld de la divulgacion, segun se indica
en la casilla Suplementaria (Regla 70.2(c))
E] la descripcidn, paginas
|:] las reivindicaciones, Nos.
D los dibujos, hojas/figuras _
D el listado de la secuencia (especifique):
|:| cualquier tabla relacionada con el listado de la secuencia (especifique).
5. L] Esta opinién se ha establecido teniendo en cuenta la rectificacién de un error obvio autorizado por o

notificado a esta Autoridad bajo la Regla 91 (Regla 70.2 (e)).

Formulario PCT/IPEA/409 (Abril de 2007)

e



INFORME DEL EXAMEN PRELIMINAR INTERNACIONAL

Solicitud Internacional No.
SOBRE PATENTABILIDAD

PCT/US2007/069548

Casilla No.V  Declaracion razonable de acuerdo a el Articulo 35(2) con relacién a la novedad,
el nivel inventivo o la aplicabilidad industrial; citas y explicaciones apoyando esta declaracién

1. Declaracion

Novedad (N) Si.  Reivindicaciones  5,14-17,22 35

No: Reivindicaciones 1-46-13,18-21,23-36,38

Nivel Inventivo (I1S) Si;  Reivindicaciones 22

No: Reivindicaciones 1-21,23-38

Aplicabilidad Industrial (1A) Si;  Reivindicaciones 142

No: Reivindicaciones

2. Citas y explicaciones (Regla 70.7)

Ver hoja separada

Formutario PCT/IPEA/409 (Abril de 2007)
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| | I No.
SOBRE PATENTABILIDAD B penacional No
(HOJA SEPARADA)

Re item V.

1. Modificaciones

1.1. La expresidon “solvente organico acuoso” de la reivindicacion original 1 fue reemplazada
con “solucidn organica acuosa” en la presente reivindicacion. Ambas expresiones fueron
usadas mas de una vez en la solicitud como fue originalmente presentada. Desde que (A)
solvente se entiende que comprende el significade de 'mezcla de dos liquidos’, y (B) la
definicién de “solvente organico acuoso” en la descripcion original (ver pagina 6, linea 10-15)
fue mantenido y asignado a “solucion organica acuosa”, y (C) la forma de modificacién
‘solvente’ a 'solucion’ fue usada constantemente a través de la solicitud, esta modificacion
parece ser permisible (Art. 41(2) PCT).

1.2. Las reivindicaciones fueron restringidas. La solicitud (incluyendo ejemplos especificos
dentro de siffuera de la invencion) necesita ser adaptada a la presente/ ultima serie de
reivindicaciones.

1.3. Una nueva reivindicacién independiente (presente reivindicacién 22) fue creada basada
en las reivindicaciones originales 1 y de la 22 a la 24. La presente reivindicacion 22
comprende toda la materia de la presente reivindicaciéon 1 y deberia ser parafraseada como
una reivindicacién dependiente por eso mismo.

2. Se hace referencia a los siguiente documentos;

D1: US 2006/083838 A1 (JACKSON MEL C [EU]) 20 de abril de 20086;
D2: CA-A1-2 278 083 (ALBERTA RES COUNCIL [CA]) 20 de enero de 2001.

3. General / Interpretacion
3.1. El método en que las reivindicaciones estén parafraseadas en una forma abierta
(“...caracterizado por..."), consecuentemente el método reivindicado puede contener pasos
adicionales, los cuales contribuirian a la pureza de la rebaudioside A. Por consiguiente, los
pasos adicionales del método no pueden descalificar la forma de un decumento siendo la
destruccién de la novedad.

3.2. la expresion “solucién de rebaudiosida A en el paso Unico de cristalizacion” no

Formulario PCT/Hoja Separada/409 (Hoja 1) (EPO-Abril de 2005)
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SOBRE PATENTABILIDAD SOt Internacional No.
(HOJA SEPARADA)

excluye ni limita ningun otro paso del proceso.

4. Novedad (Art. 33(2) PCT)

4.1 A la vista de D1

D1 da a conocer un método para purificar rebaudiésido A. Dicho método
comprende el pasc de usar una mezcla de etanol-agua como solvente y
cristalizar el rebaudidsido A de dicho solvente. La pureza del producto final
(rebaudiésido A) depende de la calidad de eyeccidon (pureza inicial del
rebaudiésido A). Se puede obtener un producto final (rebaudidsido A) con una
pureza del 100% (ver Tabla 3).

Con un utnico paso de reflujo y utilizando un material inicial de estevia de mayor
calidad (definida en aproximadamente 85% 6 mayer contenido de rebaudidsido
A, ver §12 de D1) se obtiene de manera tipica un producto de 100%
rebaudidsido A, ver §55.

Ademas, en el evento de que se acepte un producto final con una concentracion
de rebaudidsido A inferior a 99% (por ejemplo 95), entonces el paso de lavado
por agitacion podria ser omitido, ver §55 de D1.

El rebaudidosido A puro producido por los mismos métodos (los actualmente
reivindicados y los del arte previo) daria como resultado productos que por
consiguiente mostrarian un patron de difraccion de rayos X “sustancialmente
similar”

Las presentes reivindicacicnes 1-4, 6-13, 18-21, 23-36 y 38 no son nuevas
sobre D1,

4.2 A la vista de D2

Del arte previo D2 se conoce que el rebaudidsido A puede ser purificado de una
mezcla de metanol-agua (ver reivindicaciones 1 a 5 y ejemplo 5).

La pureza del producto final (rebaudiésido A) depende de la calidad de eyeccidn
(pureza inicial del rebaudidésido A). Se puede obtener un producto final
{rebaudidsido A) con una pureza del 98.6% (ver ejemplo 5)

Forma PCT/Hoja Aparte/409(Hoja 2) {OPE-Abril 2005)
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El rebaudiésido A puro producido por los mismos métodos (los actualmente
reivindicados y los del arte previo) daria como resultado productos que por
consiguiente mostrarian un patrén de difracciéon de rayos X “sustancialmente
similar” : ‘

Las reivindicaciones actuales 32-35 y 38 no son nuevas sobre D2.
5. Nivel Inventivo (Art. 33(3) PCT)

Los argumentos relacionados con el Art. 33(3) PCT dependeran de cémo se
puede lograr la novedad (por ejemplo ¢cémo/cudles modificaciones pueden ser
llevadas a cabo).

5.1 Se conoce el uso de solventes organicos solubles en agua, tales como .
metanol y etanol para purificar el rebaudidsido A (ver D2 reivindicacion 3 y las
reivindicaciones de D1, pagina 22: “Tabla 2-continuacién y pagina 4 Ultima
oracion).

Puesto que ya es conocido (por ejemplo D1, ver arriba), como purificar el
rebaudiésido A hasta un 100% de pureza, el problema técnico objetivo puede
ser formulado para proveer un método alternative a lo que se conoce en el arte.

Una diferencia podria ser que el presente método utiliza hasta un 25% de agua.

Sin embargo, se conoce por D1 (ver pagina 22: “Tabla 2-continuacién) que el
incremento de las concentraciones de agua (de 0 a 10%) aumentan la pureza
del rebaudidsido A. En consecuencia, resulta obvio incrementar el contenido de
agua para mantener 6 asegurar (en caso de un material inicial de menor
calidad) un rebaudidsido A de alta pureza.

La reivindicaciones 1-21, 23-38 no involucran un nivel inventivo sobre el arte

previo.

En vista de que no se evidencia cuales pasos del proceso definen la invencion, se
requiere al solicitante que redacte las reivindicaciones independientes en forma de
dos partes, 6 que al menos suministre dicha informacién en una carta anexa.

Forma PCT/Hcja Aparte/409(Hoja 3) {(OPE-Abril 2005)
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5.2. Un método para purificar rebaudiésido A, como se define en la
reivindicacién 22, caracterizado en que el método es llevado a cabo a  una
temperatura ambiente, 10 cual no se deriva de manera obvia del arte previo, que
generalmente ensefa utilizar una temperatura elevada (tal como 79-80°C en
D1)

La reivindicacién 22 aparenta implicar un nivel inventivo.

6. Otros

6.1 Resultados a alcanzar/ 6 deseados.

A. La reivindicacién 1 y sus reivindicaciones dependientes estan definidas por
el resultado “pureza mayor que 95% aproximadamente” a alcanzar.

B. Las reivindicaciones 35 a 39 y sus reivindicaciones dependientes estan
definidas por un patrén de difraccidon de rayos X a obtener, ilustrado de
manera grafica.

Cuando la invencion no puede ser definida de otra forma, solamente en casos
especiales, las reivindicaciones del tipo resultado a obtener pueden ser
aceptables sin restringir excesivamente el alcance de las reivindicaciones (ver
Examen Preliminar Internacional PCT — Guias, Capitulo Ill, punto 4.7).

Cualquiera de las reivindicaciones de los grupos A y B podria haber sido
definida de manera precisa sin utilizar las definiciones de tipo resultado a
obtener:

Para A: Reivindicaciones de método del grupo A deben contener los
pasos del método, lo cuales permiten el resultado “pureza mayor que
95% aproximadamente”,
En consecuencia, la caracteristica ‘pureza mayor que 95%
aproximadamente” es considerada como “apropiada para obtener una
pureza mayor a 95% aproximadamente’

Para B: Las reivindicaciones de producto del grupo B podrian haber sido
delimitadas de manera mas precisa mediante la definicion del
producto reclamado por sus propiedades quimicas inherentes (tales
como agua cristalina, estructuras mono-, di- 6 poliméricas, etc.) y/o
fisicas (tales como formas isoméricas, cristalinas 6

Forma PCT/Hoja Aparte/409(Hoja 4) (OPE-Abril 2005)
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amorfas, etc).

Las reivindicaciones 35 a 39 no cumplen con los requisitos del Art. 6
del PCT.

6.2 Falta de divulgacion.

La solicitud tal como fue presentada no menciona ¢émo obtener
especificamente una de las varias composiciones de rebaudiésido A
descritas en las reivindicaciones 32 a 35, las cuales son caracterizadas
unicamente con base en figuras de difraccién de rayos X diferentes.

¢ Cémo pueden (al menos) cuatro composiciones supuestamente diferentes
ser obtenidas por una y el mismo método?

Las reivindicaciones 32 a 35 no cumplen con los requisitos del Art. 5 del
PCT.

6.3 Reivindicaciones 32 a 36

a. La expresidn “sustancialmente puro” es un término relativo, el cual
no es lo suficientemente preciso para definir la ampliacién de una
reivindicacion patentable. (Art. 6.del PCT).

b. La expresién “sustancialmente similar’ es un término relativo, el
cual no es lo suficientemente preciso para definir la ampliacién de
una reivindicacion patentable. (Art. 6 del PCT).

c. La definicién de una compesicién por medio de la referencia a un
resultado de un método ilustrado graficamente (Figuras 7 a 1) no
es lo suficientemente preciso para definir la ampliacion de una
reivindicacion patentable (Art. 6 y Regla 6.2 a del PCT).

Ademas, la referencia a un resultado representado de manera
grafica, el cual carece de definicién y escala del eje Y “escala
arbitraria” (1) no es lo suficientemente preciso para definir la
ampliacion de una reivindicacién patentable (Art. 6 del PCT).

6.4 Con relacidn a la reivindicaciéon 38

Forma PCT/Hoja Aparte/409(Hoja 5) (OPE-Abril 2005)
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La expresion “sustancialmente puro” no es lo suficientemente clara
para definir la ampliacién de una reivindicacién de producto (Art. 6
del PCT).

6.5 Descripcion

El dltimo parrafo en la pagina 33 presenta la materia objeto reivindicada de
manera imprecisa, ya que se refiere a alteraciones no

especificadas, variaciones, equivalentes, etc. Dicho parrafo no es necesario
ni claro y deberia ser eliminado (Art. 6 y Regla 9.1 iv del PCT). El solicitante
informé que el ultimo parrafo en la pagina 33 habia sido borrado, sin
embargo en la versidn enviada por correo electronico (26.05.08) dicha
modificacion no fue presentada.

6.6 Con el fin de facilitar el examen de cumplimiento de cualquier
modificacién (durante el Capitulo Il del PCT ¢ durante la Fase
Nacional) con los requisitcs del Articulo 21 (2) del PCT, se requiere
al solicitante que identifique claramente todas las modificaciones, ya
sea que sean modificaciones por adicién, reemplazo, combinacion
{de reivindicaciones por ejemplo) 6 eliminacion. El solicitante debera
indicar en detalle los textos en la solicitud como fue presentada,
sobre |os cuales se basan estas modificaciones.

Forma PCT/Hoia Aparte/409(Hoja 6) (OPE-Abril 2005)
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MEMORIA DESCRIPTIVA

CAMPO DEL INVENTO

Este invento se refiere en general a formas
polimérficas y amorfas de rebaudiocsida A, a métodos para
purificar la rebaudicosida A y métodos para preparar formas
polimérficas y amorfas de rebaudiosida A. Mas especificamente,
este 1invento se refiere a formas polimérficas y amorfas de
rebaudiosida A, y a métodos para la purificacidén o
cristalizacién de rebaudiosida A con solventes orgédnicos acuosos
o con solventes organicos para obtener un producto de alto
rendimiento y alta pureza.

ANTECEDENTES DEL INVENTO
La rebaudiosida A es un endulzante glicdsido

diterpenoide de alto poder gque tiene la estructura gquimica:

La rebaudiosida A es aislada y extraida, junto con
otros glicdsidos de esteviol, de la planta Stevia rebaudiana
(Bertoni) (“"Stevia”), cultivada comercialmente en Japbén,
Singapur, Taiwéan, Malasia, Corea del Sur, China, India, Brasil,

Australia y Paraguay. Es un endulzante no-caldrico alternativo
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publicacién de patente norteamericana N° 2007/0082103 revela un
método para purificar rebaudiosida A mediante recristalizacién
desde etanol acuoso, aseverando que una recristalizacién en dos
pasos desde rebaudiosida sin refinar (60%) da como resultado la
formacién de rebaudiosida A >98% pura con un rendimientc de 97%.
Estos métodos de 1la especialidad anterior, sin embargo, no
proporcionan una composicidén de rebaudiosida A substancialmente
pura usandc un paso de recristalizacién unico.

En consecuencia, se necesita un método sencillo,
eficiente v econdmico para producir rebaudiosida A
substancialmente pura.

RESENA DEL INVENTO

Realizaciones ejemplares del invento tratan la
necesidad identificada anteriormente, proporcionando una
rebaudicsida A substancialmente pura, formas polimérficas vy
amorfas de rebaudiosida A, métodos para purificar rebaudiosida A,
y métodos para preparar formas polimérficas vy amorfas de
" rebaudiosida A.

En una realizacidén en particular, el método de
purificacién de rebaudiosida A comprende una cristalizacién
simple. En una realizacién, un método para purificar rebaudiosida
A comprende combinar rebaudiosida A sin refinar y un solvente
organico acuoso para formar una solucidén de rebaudiosida A, en
que la solucidén orgénica acuosa comprende agua en una cantidad
desde alrededor de 10% hasta 25% en peso, aproximadamente, vy
cristalizar desde la solucién de rebaudiosida A sin refinar, en
un solo paso, una rebaudiosida A substancialmente pura con una
pureza superior a 95% en peso en una base seca.

En otras realizaciones particulares, se proporcionan

diferentes formas polimérficas y amorfas de rebaudiosida A vy
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hasta alrededor de 25% en peso y, por lo menos, un solvente
orgdnico. Alternativamente, la solucién organica acuosa 116 puede
comprender agua en una cantidad desde alrededor de 15% hasta
“alrededor de 20% en peso y por lo menos un solvente orgénico.

Solventes orgédnico acuosos, en la forma usada aqui se
refieren a mezclas de agua y por loc menos un solvente organico.
Ejemplos no limitantes de solventes organicos incluyen alcohel,
acetona, y acetonitrilo. Alcohol, como se usa aquli, se refiere, a
cualguier grupo alquilo, alquenilo o alquinilo lineal, ramificado
o ciclico, substituido o insubstituido, unido a, por lo menos,
una porcién hidroxilo. Ejemplos no limitantes de alcoholes
incluyen etanol, metanol, isopropanol, 1l-propanol, 1l-butanol-2-
butanol, ter-butancl e isobutanol.

En una realizacién ilustrativa, la solucidén orgénica
acuosa 116 comprende una mezcla de agua y por lo menos un
solvente orgénico. En otra realizacidn ilustrativa, por lo menos
un solvente organico comprende un alcohol, el alcohol comprende
etanol, metanol, o mezclas suyas. En realizaciones ilustrativas
en gue el por lo menos un solvente organico comprende una mezcla
de etanol y metanol, el etanol y metanol pueden ser combinados en
el solvente organico con una proporcidn en peso que varia desde
alrededor de 20 partes por una parte de etanol hasta alrededor de
una parte de metanol. En otra realizacidén ilustrativa, el etanol
y metanol pueden ser combinados en el solvente orgdnico acuoso en
una proporcidédn en peso que varia desde alrededor de 3 partes a 1
parte de etanol, hasta alrededor de 1 parte de metanol.

En una realizacidén ilustrativa, la solucidén de
rebaudiosida A 118 comprende el solvente organico acuoso 116 y la
rebaudiosida A sin refinar 112 en una relacidén en peso gque varia

desde alrededor de 10 hasta alrededor de 4 partes de solvente
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crganico acuose con alrededor de 1 parte de rebaudiosida A sin
refinar. En otra realizacidén ilustrativa, la solucidén de
rebaudiosida A 118 comprende la soluciédn orgdnica acuosa 1l6 y la
rebaudiosida A sin refinar 1 112 en una relacién en pesc que
varia desde alrededor de 5 hasta 3 partes de solvente orgénico
acuoso con alrededor de una parte de rebaudiosida A sin refinar.
En una realizacién ilustrativa, el método 110 puede ser
llevado a cabo a una temperatura aproximada a la temperatura
ambiente. En otra realizaciédn, el método 110 comprende
adicionalmente el paso de calentar 120 de 1la solucidén de
rebaudiosida A 118. En una realizacién, el paso de calentar 120
de la soclucién de rebaudiosida A 118, comprende calentar 1la
solucidén de rebaudiosida A hasta una temperatura gue varia desde
alrededor desde 20°C hasta alrededor de 70°C, desde alrededor de
20°C hasta alrededor de 60°C, desde alrededor de 20°c hasta
alrededor de 40°C, o desde alrededor de 40°C hasta alrededor de
60°C, En otra realizacién, el paso de calentar 120 de la solucién
de rebaudiosida A 118 comprende calentar 1la solucién de
rebaudiosida A hasta una temperatura aproximada a la temperatura
de reflujo. El1 paso de calentar 120 de 1la solucién de
rebaudiosida A 118 comprende calentar la soclucidén de rebaudiosida
A durante aproximadamente 0,25 horas hasta alrededor de 8 horas.
En otra realizacidén ilustrativa, donde el método para purificar
rebaudiosida A 110 comprende el paso de calentar 120 de la
solucidén de rebaudiosida A 118, en que el método comprende
adicionalmente el paso de enfriar 122 la solucidén de rebaudiosida
A. En una realizacién, el paso de enfriar 122 la solucidén de
rebaudiosida A, comprende enfriar la solucidén de rebaudiosida A
hasta wuna temperatura dentro del margen de variacidén desde

alrededor de 4°C hasta alrededor de 25°C. El paso de enfriar 122
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En otra realizacidén ilustrativa mas, el método 110
comprende adicionalmente el paso de secar 138 la composicidén de
rebaudiosida A substancialmente pura 126. Tales métodos son
conocidos por los peritos en la especialidad e incluyen, pero no
se limitan, al uso de un secador rotatorio al vacio, secador de
lecho fluido, secador de tunel rotatorio, secador de placas,
secador de bandejas, secgdor tipo Nauta, secador de rociado,
secador instantdneo, secador de micrédn, secador tipo recipiente,
secador de paleta de baja y alta velocidad y secador por
microondas. En una realizacién ilustrativa, el paso de secadc 138
comprende secar la composicién de rebaudiosida A substancialmente
pura 126 usando una purga de nitrdégenc o argdn para eliminar el
solvente residual 120 a una temperatura en un margen de variacién
de.alrededor de 40°C hasta alrededor de 60°C durante 5 horas,
aproximadamente, hasta alrededor de 100 horas.

En otra realizacién ilustrativa mas, donde la mezcla de
rebaudiosida A sin refinar 112 no comprende substancialmente
ninguna impureza de rebaudiosida D, el método 110 comprende
ademés el paso de formar una lechada 140 con la composicidén de
rebaudiosida A substancialmente pura 126, con un solvente
organico o con un solvente organico acuoso 142 pfevio al paso de
secar 138 la composicidn de rebaudiosida A substancialmente pura.
La lechada puede ser una mezcla gque comprende un sélido y un
solvente organico acuoso © un solvente organico donde el sdélido
comprende la composicidén de rebaudiosida A substancialmente pura
126 y es sblo escasamente soluble en el solvente orgdnicoc acucso
o en el solvente organico 142. En una realizaciédn, una
composicién de rebaudiosida A substancialmente pura 126 y el
solvente orgédnico acuoso o el solvente organico 142 pueden estar

presentes en la lechada en una relacién en peso en un margen de
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desplazamiento. Sin que se desee ser forzado por ninguna teoria,
el desplazamiento de los valores maximos puede ser una indicacién
de que la Forma A estar desolvatado parcialmente, conteniendo asi
una mezcla tanto del solvato como de los cristales de Forma 2.

Las Figuras 7-10 son exploraciones XRPD de los
polimorfos individuales de Forma 1, Forma 2, Forma 3A, y Forma
3B, respectivamente, desde una composicién de rebaudiosida A
substancialmente pura obtenida del proceso de purificaciédn
descrito agqui anteriormente.

Como se ilustra en la Figqura 2, el tipo de polimorfo
formado puede ser dependiente de factores tales como la
composicién de la solucidén orgdnica acuosa, la temperatura del
paso de cristalizacidén, y la temperatura durante el paso de
secado. Sin que se desee ser forzado por ninguna tecria, se cree
que la Forma 1 y la Forma 3 se forman durante el paso de
cristalizacidédn UuUnico, en tanto que se cree que la Forma 2 se
forma durante el pasc de secado después de la conversidn desde la
Forma 1 y la Forma 3.

Las temperaturas bajas durante el paso de
cristalizacién, entre alrededor de 20° C y alrededor de 50°C, y
una baja relacidn de agua con el solvente organico en el solvente
organico acuoso da como resultado en la formacidén de la Forma 3.
Altas temperaturas durante el paso de <cristalizacidn, entre
alrededor de 50°C hasta alrededor de 80°C, y la alta relacidn
entre agua y solvente organico en el solvente organico acuoso dan
como resultado la formacidén de la Forma 1. La Forma 1 puede ser
convertida en la Forma 3 formando una lechada en un solvente
anhidro a una temperatura prdéxima a la temperatura ambiente
durante alrededor de 2 hasta alrededor de 16 horas, o formando

una lechada en un solvente anhidro a una temperatura préxima al
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REIVINDICACIONES

1.- Un método para purificar rebaudiosida A que comprende Iés
pasos de:

combinar rebaudiosida A cruda y una solucién organica acuosa
para formar una solucidn de rebaudiocsida A, la rebaudiosida A cruda
comprendiendo rebaudiosida A en un pureza de alrededor de 40% a alrededor
de 85% en peso sobre una base seca, y la solucidn organica acuosa
comprendiendo agua en una cantidad de alrededor de 10% a alrededor de 25%
en peso; y

cristalizar la solucién de rebaudiosida A en un solo paso una
composicién de rebaudiosida A que comprende rebaudiosida A en una pureza
mayor de alrededor de 95% en peso sobre una base seca.

2.- El método de conformidad con la reivindicacion 1, que
comprende ademas el paso de calentar la solucidn de rebaudiosida A.

3.- El método de conformidad con la reivindicacién 2, que
comprende ademas el paso de enfriar la solucién de rebaudiosida A.

4.- El método de conformidad con la reivindicacién 1, en donde la
solucion de rebaudiosida A en el Gnico paso de cristalizacion esta agitada o no
agitada.

5- El método de conformidad con la reivindicacion 1, que

comprende ademas el fiaso de sembrar la solucién de rebaudiosida A a una
HOJA MODIFICADA
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temperatura apropiada ¢on una cantidad de rebaudiosida A suficiente para
promover la cristalizacién de rebaudiosida A.

6.- El método de conformidad con la reivindicacién 1, que
comprende ademas los pasos de separar y lavar la composicion de
rebaudiosida A substanciaimente pura.

7.- El método de vconformidad con la reivindicacién 6, que
comprende ademas el paso de secar la composicién de rebaudiosida A
substanciaimente pura.

8.- El método de conformidad con la reivindicacién 1, en donde la
rebaudiosida A cruda comprende substancialmente nada de impureza de
rebaudiosida D y el método comprende ademas formar en suspension la
corhposicic’)n de rebaudiosida A substancialmente pura en una solucidn organica
acuosa o0 en un solvente organico.

9.- El método de conformidad con la reivindicacion 8, que
comprende ademas los pasos de separar y lavar la composicidon de
rebaudiosida A substancialmente pura.

10.- El método de conformidad con la reivindicacién 9, que
comprende ademas el paso de secar la composicién de una rebaudiosida A
substancialmente pura.

11.- El método de conformidad con la reivindicacién 11, en donde
la solucion organica acuosa comprende una mezcla de cuando menos un

solvente organico y agua.
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12.- E! método de conformidad con la reivindicacion 11, en donde
cuando menos un solvente organico comprende un alcohol.

13.- El método de conformidad con la reivindicacion 12, en donde
el alcohol comprende etanol.

14.- El método de conformidad con la reivindicacion 12, en donde
el alcohol comprende metanol.

15.- El método de conformidad con la reivindicacion 12, en donde
el alcohol comprende una mezcla de etanol y metano

16.- El método de conformidad con la reivindicacion 15, en donde
el etanol y metanol estan presentes en la solucion organica acuosa en una
relacion en peso de alrededor de 20 partes a alrededor de 1 parte de etanol a
alrededor de 1 parte de metanol.

17.- El método de conformidad con la reivindicacion 15, en donde
el etanol y metanol estan presentes en la solucidén organica acuosa en una
relacién en peso de alrededor de 3 partes a alrededor de 1 parte de
etanol a alrededor de 1 parte de metanol.

18.- El método de conformidad con la reivindicacién 1, en donde
la cuando menos una solucién organica acuosa comprende un solvente
organico seleccionado del grupo que consiste en acetona, acetonitrilo, metanol,
etanol, 1-propanol, isopropanol, 1-butanol, 2-butanol, ter-butanol, y mezclas de

los mismos.
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19.- El método de conformidad con la reivindicacion 1, en donde
la solucion organica acuosa y [a rebaudiosida A cruda estdn presentes en la
solucion de rebaudiosida A en una relacidon en peso de alrededor de 4 a
alrededor de 10 partes de solucién organica acuosa a alrededor de 1 parte de
rebaudiosida A cruda.

20.- El método de conformidad con la reivindicaciéon 1, en donde
la solucién organica acuosa y la rebaudiosida A cruda estan presentes en la
solucién de rebaudiosida A en una relacién en peso de alrededor de 3 a
alrededor de 5 partes de solucién organica acuosa a alrededor de 1 parte de
rebaudiosida A cruda.

21.- El método de conformidad con la reivindicacién 1, en donde
la solucién organica acuosa comprende agua en una cantidad de alrededor de
105 a alrededor de 25% en peso.

22.- Un método para purificar rebaudiosida A que comprende los
pasos de:

combinar rebaudiosida A cruda en una solucién organica acuosa
para formar una solucion de rebaudiosida A, la rebaudiosida A cruda
comprendiendo rebaudiosida A en una pureza de alrededor de 40% a alrededor
de 85% en peso sobre una base seca, y la solucibn organica acuosa
comprendiendo agua en una cantidad de alrededor de 10% a alrededor de 25%

en peso; y
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cristalizar de la solucion de rebaudiosida A en un solo paso una
composicién de rebaudiosida A que comprende rebaudiosida a en una pureza
mayor de alrededor4 de 95% en peso sobre una base seca, en donde el
metodo se lleva a cabo aproximadamente a temperatura ambiente.

23.- El método de conformidad con la reivindicacién 2, en donde
el paso de calentar la solucidon de rebaudiosida A comprende calentar la
solucion de rebaudiosida A a una temperatura en la escala de alrededor de
20°C a alrededor de 40°C.

24 .- EI método de conformidad con la reivindicacion 2, en donde
el paso de calentar la soluciéon de rebaudiosida A comprende éalentar la
solucién de rebaudiosida A a una temperatura en una escala de alrededor de
40°C a
alrededor de 60°C.

25.- El método de conformidad con la reivindicacién 2, en donde
el paso de calentar la solucién de rebaudiosida A comprende calentar la
solucion de rebaudiosida A a alrededor de una temperatura de reflujo.

26.- El método de conformidad con la reivindicacion 3, en donde
el paso de enfriar la sclucion de rebaudiosida A comprende enfriar la solucion
de rebaudiosida A a una temperatura en una escala de alrededor de 4°C a

alrededor de 25°C.
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27.- El método de conformidad con la reivindicacion 3, en donde
el paso de enfriar la solucidén de rebaudiosida A comprende enfriar la solucion
de rebaudiosida A durante alrededor de 0.5 horas a alrededor de 24 horas.

28.- El método de conformidad con la reivindicacién 1, en donde
el producto de reabudiosida A substancialmente puro comprende rebaudiosida

A en una pureza mayor de alrededor de 97% de rebaudiosida A en peso sobre

un base seca.
29.- El método de conformidad con la reivindicacion 1, en donde
el producto de rebaudiosida A substancialmente puro comprende rebaudiosida

A en una pureza mayor de alrededor de 98% de rebaudiosida A en peso sobre

una
base seca.

30.- El método de conformidad con la reivindicacion 1, en donde
el producto de rebaudiosida A substancialmente puro comprende rebaudiosida
A en una pureza mayor de alrededor de 99% de rebaudiosida A en peso sobre
una base seca.

31.- El método de conformidad con la reivindicacion 1, que
comprende ademas los pasos de:

calentar la solucién de rebaudiosida A;

enfriar la solucion de rebaudiosida A;
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separar y lavar una composicion de rebaudiosida A
substancialmente pura; y secar la composicion de rebaudiosida A
substancialmente pura.

32.- Una composicion de rebaudiosida A substancialmente pura
hecha de conformidad con el método de la reivindicacién 1, en donde la
composicion de rebaudiosida A substancialmente pura comprende un polimorfo
que tiene un patron de difraccidn de rayos X substancialmente similar a la
Figura 8.

33.- Una composicion de rebaudiosida A substancialmente pura
hecha de conformidad con el método de la reivindicacidon 1, en donde la
composicién de rebaudiosida A substancialmente pura comprende un polimorfo
que tiene un patron de difraccion de rayos X substancialmente similar a la
Figura 9.

34.- Una composicion de rebaudiosida A substancialmente pura
hecha de conformidad con el método de la reivindicacion 1, en donde la
composicion de rebaudiosida A substancialmente pura comprende un polimorfo
que tiene un patrén de difraccion de rayos X substancialmente similar a la
Figura 10.

35.- Una composiciéon de rebaudiosida A substancialmente pura
hecha de conformidad con el método de la reivindicacion 1, en donde la

composicion de rebaudiosida A substancialmente pura comprende una forma
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amorfa que tiene un patrén de difraccion de rayos X substancialmente similar a
I»a Figura 11.

36.- El método de conformidad con la reivindicacién 1, que
comprende ademas el paso de formar una forma amorfa de la composicién de
rebaudiosida A substancialmente pura.

37.- La composicidén de conformidad con la reivindicaciéon 35, en
donde el paso de formar una forma ameorfa de la composicion de rebaudiosida A
substancialmente pura comprende un método seleccionado del grupo que
consiste en molienda de bolas, precipitacion, liofilizacién,
criomolienda, y secado por aspersién.

38.- Una composiciéon de rebaudiosida A substancialmente pura

hecha de conformidad con el método de la reivindicacion 1.
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DEMAND

CHAPTER 11

under Article 31 of the Patent Cooperation Treaty;
The undersigned requests that the international application specified below be the subject of
international preliminary examination according to the Patent Cooperation Treaty.

Identification of IPEA

For International Preliminary Examining Authority use only

Date of receipt of DEMAND

Box Ne.1  IDENTIFICATION OF THE INTERNATIONAL APPLICATION

Applicant’s or agent’s file reference

25040-2775

International application No.

PCT/US2007/069548

Internaticnal filing date (day/month/year)
23 May 2007

(Larliest) Priority date (day/month/year)
19 June 2006

Title of invention

REBAUDIOSIDE A COMPOSITION AND METHOD FOR PURIFYING REBAUDIOSIDE A

Box No. II  APPLICANT(S)

Name and address: (Family nome Jollowed by given neome; for a legal entity, full official desigration
The address must include postal code and name of country)

THE COCA-COLA COMPANY
One Coca-Cola Plaza, NW
Atlanta, Georgia 30313

United States of America

Telephone No.
404.676.2121

Facsimile No.

404.676.8414

Applicant’s registration No., with the Office

Slatc'(rhat is, country) of nationality:
United States of America

State (that is, country) of residence:
United States of America

Name and address: (Family name followed by given name; for a legal ennity, fill official designation. The address must include postal code and name of counrry)

State (that is, country) of nationality:

Slate (that is, country) of residence:

D Further applicants are indicated on a continuation sheet.

Form PCT/IPEA/40]1 (first sheer) {April 2007)

See Notes to the demand form



Box No. 111 AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following person is agent: D CoOmmon representative
and [ZI has been appointed earlier and represents the applicant(s) also for international preliminary examination.
I:j is hereby appoinied and any earlier appointment of (an) agent(s)/common represcntative is hereby revoked.

D is hereby appointed, specifically for the procedure before the Interational Preliminary Exémining Authority, in addition to
the agent(s)/common representative appointed earlier. .

Namne and address: (Family riame followed by given name; Jor alegal entiry, fuil official designation. | Telephone No,
. The address must include postal code and name of country)

404.853.8064
SUTHERLAND ASBILL & BRENNAN LLP

Peter G. Pappas, Esq. Facsimile No.
999 Peachtree Street, NE 404.853.8806
Atlanta, Georgia 30309-3996

United States of America Agent’sregistration No. with the OfTice

D Address for correspondence: Mark this check-box where no agent or common represcntative is/has been appointed and the
space above is used instead 10 indicate a special address o whic correspondence should be sent.

Box Neo.IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerningamendments:*

1. The applicant wishes the intemnational preliminary examination to start ¢n the basis of:

IZ' the international application as originally filed
the description (:I as originally filed

as amended under Article 34

the claims as ariginally filed

as amended under Article 19 (together with any accompanying stalement)

as amended under Article 34

the drawings as originally filed

] &1L

as amended under Article 34

2. D The applicant wishes any amendinent to the claims under Article 19 10 be considered as reversed. ) _

3. D Where the IPEA wishes 10 start the international preliminary examination at the same time as the international scarch in
accordance with Rule 69.)(b), the applicant requests the IPEA o postpone the start of the intemational preliminary
examination until the expiration of the applicable time limit under Rule 69.1(d).

4. D The applicant expressly wishes the intemnational

preliminary examination to start earlier than at the expiration of the
applicable time limit under Rule 54is. 1(a). ) :

Where no check-hox is marked, international preliminary examination will start on the basis of the internationa application
as originally filed or, where a copy of amendments to the claims under Article 19 and/or amendments of the international application

under Article 34 are received by the International Preliminary Examining Authority before it has begun to draw up a written opinion
or the international preliminary examination report, as so amended,

Language for the purposes of international preliminary examination: EnngSh

.......................................

[Z] which is the language in which the international application was filed.
D which is the language of a translation furnished for the purposes of international search.
D which is the language of publication of the international application.

D which is the language of the transtation (to be) furnished for the purposes of international preliminary examination.

Box No.V  ELECTION OF STATES

The fi

ling of this demand constitutes the election of all Contracting States which are designated and are bound by Chapter Il of the
PCT.

Form PCT/IPEA/401 (second sheet) (April 2007)
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Box No. VI CHECK LIST

The demand is accompanied by the following elements, in the language referred 10 in For Iniernational Preliminary
Box No. IV, for the purposes of international preliminary examination: Examining Authority use only
received not received
1. translation of international application sheets ] D
2. amendments under Article 34 . L 5 sheets l:] . |:|
3. copy (or, where required, translation) of
amendments under Article 19 sheets [:] D
4. copy (or, where required, translation) of
statement under Article 19 sheets D D
<5, letter 9 sheets [:] D
6. other (specifyy Specification 6 sheets D D

The demand is also accompanied by the item(s) marked beiow:

1. fec calculation sheet statcment explaining lack of sipnature

2, D original scparate power of attomey sequence listing in electronic form

00O

3. [:] original general power of atiorney tables in electronic form related to a

sequence listing
4. [:] copy of general power of allomey;

reference number, if any: 8. L] other (specify):

Box No. V1I SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Nexrt 10 each signature, indicate the name of the person signing and the capacity
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PAPPAS, Peter G.

inwhich the person signs (if such capacity is not obviows from reading ihe demand).

For International Preliminary Examining Authority use only

1. Date of actual receipt of DEMAND:

2. Adjusted date of receipt of demand due
to CORRECTIONS under Rule 60.1(b):
3. D The date of receipt of the demand is AFTER the 6. D The date of reccipt of the demand is AFTER the
’ expiration of 19 months from the priority date and expiration-of the time limit under Rule 54bis.1(a) and
item 4 or 5, below, does not apply. item 7 or 8, betow, does not apply.
D The applicant has been informed accordingly. 7. E] The date of receipt of the demand is WITHIN the time
limit under Rule 545is.1(a) as extended by virtue of
4, D The date of receipt of the demand is WITHIN the time Rule 80.5,
limit of 19 months from the priority date as extended . )
by virtue of Rule 80.5. 8. D Although the date of receipt of the demand is afier the
5. D Although the date of receipt of the demand is after the expiration qfthc_ tirne limit Emdcr Rule 54bis.1(a), the
expiration of 19 months from the priority date, the delay in arrival is EXCUSED pursuant 10 Rule 82.
delay in arrival is EXCUSED pursuant to Rule §2.
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For International Bureau use only
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IN THE INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY
OF THE EUROPEAN PATENT OFFICE
FOR THE PATENT COOPERATION TREATY

International Application of: THE COCA-COLA COMPANY

Title: Rebaudioside A Composition and Method for
Purifying Rebaudioside A

International Application No.: PCT/US2007/069548

Filing Date:. 23 May 2007 (23.05.2007)

Agent’s Docket No.: 25040-2775 '

VIA FACSIMILE TRANSMISSION - 011.49.89.2399.4465
AND FEDERAL EXPRESS INTERNATIONAL

International Preliminary Examination Authorlty
European Patent Office
D-80298 Munich

AMENDMENT UNDER ARTICLE 34 AND
REPLY TO WRITTEN OPINION OF THE ISA

. Sir:

Responsive to the Written Opinioﬁ of the International Searching Authority mailed 25
February 2008, please substitute original pages 1, 3, 6-7, 9, 12, 33-39 with the enclosed
replaccment pages 1, 3, 6, 7, 9, 12, 34-38 and consider the accompanying remarks.

By FedEx International Air today, the originals of this response are being forwarded
to the International Preliminary Examining Authority in the European Patent Office.
Applicant requests that the IPEA consider May 23, 2008 (the date of transmission via
facsimile) as the date of receipt of this Reply to the Opinion.

-

CERTIFICATION OF FACSIMILE TRANSMISSION

I hereby certify that this paper is being facsimile transmitted to European Patent Office, Fax No. 011-49-89-

2399-4465 on May 23, 2008.

Peter G. Pappas, Reg. No. 33205
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Agent’s Docket No.: 25040-2775

1. Amendments to the Specification

The specification was amended to correct obvious typographical crrors. Specifically,
“aqueocus organic solvent(s)” was amended 10 “aqueous organic soluﬁon(s)” in several
locations, including at page 1, line 10; page 3, line 5: page 6, lines 10, 27, and 28; page 7, line
I; page 9, lines 8, 10, 12, 14, 15, and 23; page 12, lines 15 and 17. Itis éf)vious that this was
a typographical error because, for example, in original claim 1 at line 3, "the aqueous organic
solution” is described clearly referred back to the introduction of "an aqueous organic
solvent” in the previous lines. The same is found at page 3, line 6; page 5, line 10; page 5,
line 31; page 6, lines 5, 6, 7, 16, 30; page 8, line 11; page 10, line 15; and page 12, line 8.

The final paragraph on page 33 was deleted in order to comply with Art. 6 and Rule

9.1iv.  Therefore, the subject matter is no longer rendered vague by thisrparagraph, '

I1. Amendments to the Claims

Original claims 22-24 and 35 have been cancelied, and original claims 25-34 and 36-
42 have been renumbered as claims 22-38. Dependencies/antecedent bases have been
amended accordingly.

Independent claim 1 has been amended to more clearly reflect Applicants’ claimed
invention. Specifically claim 1 has been amended to provide that “the crude rebaudioside A
comprise[es) rebaudioside A in a purity from about 40 % to about 85 % by weight on a dry
basis.” Support for this amendment may be found throughout the original claims, including
original claims 22 and 23, and the specification, including page 5, lines 21-23.

Claim 1 also has been amended by changing “the aquecous organic solvent” to “the
aqueous organic solution” in order to correct a typographical error. - Support for this
amendment may be found throughout the original claims, including the subsequént text of
original claim | which states “the aqueous organic sofution” and specification, including at
page 6, lines 3-9. Claims 8, 11, 18-22, and 31 similarly have been amended. Support for
these amendments may be found throughout the specification, including at page 6, lines 3-9
and in numerous other places in the specification as recited in the previous section of this

response.

Claim 5 has been amended to delete optional. Support for this amendment may be
found in the specification at page 7, fines 28-31. -

78773931
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Original dependent claim 41, now claim 37 has been amended {o correct the

dependency. Claim 37 now properly refers to the éom_posftion of claim 35.

1L The Claims as Amended Are Fully Compliant with PCT Articic 6

III.  Applicant’s Claims are Novel and Inventive over the Cited Prior Art

The claimed purification process is novel and inventive over D1 to D6, alone or in
combination,

Noveity

D1 generally discloses a recrystallization process that lsolates highly pure
rebaudioside A from an cthanol and water solution. As noted in the Written Opinion, the
processes described by D1 may produce 100 % rebaudioside A. In order to obtain highly
pure or 100 % rebaudioside A, however, the processes of D1 must be adjusted to compensate
for the purity of the crude rebaudioside A starting material. These adjustments include
repeating the initial reflux step and adding an ethancl “stirred wash” step to the process.
Specifically, D1 leaches that multiple steps are necessary to obtain substantlally pure (> 93
%) rebaudioside A when the crude rebaudioside A starting material purity is below 85 %.
With a single step, Applicants’ method produces substantially pure (> 95 %) rebaudioside A
from crude rebaudioside A starting materials with purities from about 40 % to about 85 %,
Applicants’ process does not require any of the additional steps required by D1 to
compensate for low purities of crude rebaudioside A starting material.

For instance, Example 1 of D1 requires three reflux steps to obtain at least 95 % purc
rebaudioside ‘A from crude rebaudioside A’ starting material with purities fanging from 71.85
to 81.58 %. Similarly, Example 9 of D1 teaches the necessity of two reflux steps in order to
produce at least 95 % pure rebaudioside A from 82.3 % pure crude reAbaudioside A starting
material. Unlike D1, Applicants’ proccgs produces similar results with only a singic step.
For instance, the process of Applicants’ Exarmple BIl converts 80.37 % pure crude
rebaudioside A starting material into pure rebaudromde A (> 97 %) with only one ten-minute

reflux step.  Furthermore, Applicants’ Example E! describes the isolation of pure
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rebaudioside A (> 97 %) from 41 % pure crude rebaudioside A starting material after only a
single room temperature stirring step. D1 does not describe a method that produces
substantially pure rebaudioside A (> 95%) from crude rebaudioside A start-ing materials with
purities from about 40 % to about 85 % in a single step.

In lieu of multiple reflux steps, D1 also teaches following the mma] reflux with a

“stirred wash” in absolute ethanol in order to increasc the purity of the final rebaudioside A

product. In Example 2, DI subjected 5 g samples of 81.67 % and 89.95 % pure crude

rebaudioside A starting material to a 1-hour reflux in 20 mlL of an ethanol and water mixture

(of varying percentages) followed by a “stirred wash” in 16 mL of abso]utc cthanol for 15

- minutes at room temperature. The samples were held at room temperature for 96 hours

before the “stirred wash” in ethanol. Despite the usc of these two steps, the final purity of the
rebaudioside A produced from the 81.67 % pure crude starting material only exceeded 95 %
(96.24 %) when the reflux solvent was a 90/10 ethanol/water solution. Not surpnsmgly, the
purer rebaudioside A starting material (89.95 %) produced at least 95 % pure rebaudioside A
regardless of the reflux solvent’s compesition. Accordingly, D1 teaches that a “15 minute
wash in»absclute ethanol is sufficient,” only when “higher quality Stevia stariing material” is
used. Paragraph [00121]. After citing the inefficiency of the.“stirred wash” for purifying
81.67 % pure crude rebaudioside A starting material, D1 discloses that “for lower quality
Stevia starting material, it is necessary to use an additional reflux stage to produce 99+ %
pure rebaudioside A.” Paragraph [0122]. ,

D1 discloses in Example 5 that the results of Example 2 may be improved by
reducing the samples’ standing time between the reflux and “stirred wash” steps. Example 5
produced pure rebaudioside A (99.44—99.68%) from 81.58 % pure crude rebaudioside
starting material. Example 6 of D1 reproduced these results on a larger scale. Like Example
2, however, the methods of Examples 5 and 6 involve two steps—-a reflux and a “stirred

wash” in ethanol.

In addition to Examples 2 .5, and 6, D1 also discloses the use of the “stirred wash” m

ethanol in Examples 7 and 8. It is important to note that the “stirred wash” in ethanol in all of

these examples is another procedural step in the method, instead of a common Iaboralory

rinsing technique. DI teaches in Examples 2 and 8 the importance of maintaining an

78773931
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approximate 1:4 mass to volume ratio during the “stirred wash” step. Since approximately
20 % of the 5 g sample remained in solution afier the initial reflux step, Example 2 used 16
mL of ethanol for the “stirred wash” of the remaining 4 g. D1’s Examples 5 and 6 also used
16 mL or 1600 mL, respectively, of ethanol in the “stirred wash” for the same reasor.
Example 7 of D1 used 40 mLs of ethanol in the stirred wash for 10 g of starting material.
Also, Example 8 demonstrates that mass to solvent ratios of 1:5 or 1:6 may be even more
beneficial. Thc'lowesf mass to solvent ratio disclosed by Example 8 of D1 for the cthanol
“stirred wash” was 1:3.

Even at the lowest mass to solvent ratio disclosed for the ethanol “stirred wash,” the
amount of ethanol used in the “stirred wash” far exceeds any common l.aboratory rinsing that
may accompany recrystallization. Following recrystallization, common laboratory technique
calls for rinsing the crystals prior to drying in order to remove any residual impuritics or
aqueous solvent. The crystals are typically rinsed twice with a small amount of an organic
solvent. Typically, the amount of organic solvent used for rinsing docs not exceed a 1:1 mass
to volume ratio. Accordingly, the “stirred wash” of D1 is an additional procedural step, and
not a common laboratory rinsing.

DI does not disclose a process capable of isolating pure (> 95 %) rebaudioside A
from crude rebaudioside A starting materials with purities from about 40% to about 85% in a
single step. When the purity of the crude rebaudioside A starting material is between 40 and
85 %, D1 teaches the necessity of either multiple reflux steps or an initial reflux followed by
at Jeast one “stirred wash™ in ethanol. Unlike D1, the Applicants’ processes convert crude
rebaudioside A starting materials with purities from about 40 % to about 85 % into pure

rebaudioside A (> 95 %) with a single step. Applicants’ method is therefore novel in view of
Dl.

D2 discloses a multiple step process that isolates individual sweet glycosides from the
Stevia rebaudiana plant. D2 discloses that reerystallization of sweet glycosides from
methanol prodhces an undesirable product unless the Giovanetto water extraction method is
first performed to remove unwanted impurities. Although preceded by the Giovanetto water
extraction, D2’s final recrystallization step must be repeated in order to obtain at least 90 %

pure rebaudioside A. Applicants’ method gencrates at least 95% pure rebaudioside A from
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crude rebausiode A starting materials with pufilies from about 40 % to about 85 % in a
single-step recrystallization wilhoui the benefit of any preliminary water extraction. The
method described by Applicants does not require a preliminary water ex}faction or multiple
recrystallization steps as taught by D2. Therclore, Applicants’ claims are novel in view of
D2.

D3 (Japanese Patent No. 56121455) discloses a recrystallization process that isolates

stevioside from aqueous methanol. The products produced by D3’s method consist of at lcast

84 % stevioside, less than 2 % rebaudioside A, and 8—13 % water. Therefore, D3’s method
does not produce substantially pure rebaudioside A (> 95%) as described by Applicants.
Unlike D3, Applicants’ method minimizes the preseﬁce of stevioside in order to yield
substantially pure rebaudioside A (> 93%). Since stevioside constitutes a majority of D3’s
product, the Applicants’ method does not génerate substantially similar x-ray diffraction
patterns.  Thercfore, Applicants’ method is novel in view of D3.

D4 (WO 2006/0382231) generally discloses the treatment éf an aqueous extract of
Stevia leaves with a divalent basic salt to generate a precipitate that is exp_oséd to an ion
exchange resin to isolate stevioside. D4 does not employ organic solvents. The method of
D4 isolates stevioside with purities ranging from 45 % to 64 %. D4 does not address the
isolation of rebaudioside A. Accordingly, the products of D4’s method do not generate x-ray
diffraction patterns substantially similar to those described by Applicants. Without the use of
organic solvents, it is not possible for the method of D4 10 generate the Applicants’ claimed
solvates of rebaudioside A. Furthcrmore, the Applicants’ Isubstantially pure (> 95%)
rebaudioside A and D4’s impure stevioside (4564 %) do not generate substantially sirﬁilar
x-ray diffraction patterns. Accordingly, Applicants’ method is novel in view of D4,

DS (US Patent No. 4,082,858) describes the recovery of rebaudioside A from Srevia
and its use as a sweelener in various foods and pharmaceuticals. Although D5 discloses a
successful method for isolating rebaudioside A, D5 does not describe any of the rebaudioside
A polymerphs claimed by Ahplicants, Furthermore, D5 only describes rebaudioside A as
“[sJoluble in water.” Column 3, Line 56. Since rebaudioside A polymorphs have varying
waler solubilities, D5’s failure to disclose specific water solubility d"dta demonstrates an

unawareness of rebaudioside A polymorphism. Accordingly, DS does not describe a process
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that may be tuned to produce a desired rebaudioside A polymorph. Therefore, Applicants’
claims are novel in view of DS.

D6 (Japanese Patent No. 56-121453) describes a method for separating a crystalline
mixture of stevioside and rebaudioside A that exploits the crystals’ varyiﬁg water solubilities.
D6 teaches that a recrystallization similar to Applicants’ method is not a preferred method for
separating pure rebaudioside A from stevioside, because the recrystallization process must
be repeated and produces tow puritics and Jow yields. In order to instigate the separation of
rebaudioside A and stevioside, D6 discloses the combination of rebaudioside A and
stevioside with different crystal forms of cach compound. D6 does not describe the
combination of different crystal forms of the same compound. Applicants disclose a
rebaudioside A composition consisting of different polymorphic and amorphous forms of
rebaudioside A. The Applicants’ process can be modified in order produce the desired
crystal structure. D6 discloses an x-ray diffraction pattern for the a-crystal structure of
rebaudioside A, however, it is not ’subslanlia]iy similar to applicant’s Figures 8, 9, 10, or 11.

Original claim 35 has been cancelled, because Figure 1(D) of D6 is substantially similar to

Applicants’ Figure 7. Therefore, Applicants’ claim set as amended is novel in view of D6.

Inventive Steg _

In Figures 1-5, and 8 of D{, which define the claimed laboratory and industrial
process, cach flowchart contains an “iteration decision.” This step requires either the reflux
step or the “stirred wash” in ethanol to be repeated. The “iteration step” is included because

“[iIn embodiments that use lower quality Srevia starting material, a second reflux stage is

typically added before a stirred wash stage to maximize purity of the Reb A final product.”

Paragraph [0034]. Due to the fact that DI fails to present any examples that produce
substantially pure rebaudioside A (> 97 %) from crude rebaudioside A Starting material with
purities from about 40 % to about 85 %, D1 discloses that “for lower quality Stevia starting
material, it is necessary (0 use an additional reflux stage 1o produce 99+ % purity Reb A
Paragraph [0122). This specific statement referred to starting rebaudioside A material with a

purity of 80 %. Therefore, Applicants’ single-step method that produces substantially pure

78773931
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rebaudioside A (> 95 %) from crude rebaudioside A with purities from about 40 % to about
85 % involves an inventive step over DI. ,

Like D1, D2 describes a multiple-step process designed to isolate rebaudioside A
from the Stevia plant. D2 discloses the use of methanol to recrystallize rebaudioside A,
however, the rec.rysta]]izalion “can be repeated again to further increase the purity of the
precipitated Rebaudioside A to a level higher than about 90 % and more preferably higher
than 95 %.” Page 7, Lines 9-11. Therefore, D2 teaches that muitiple steps are needed to
obtain substantially pure rebaudioside A (> 97 %). Applicants’ single-step method therefore

possesses an inventive step over D2,

D3 also uses a methanol solution to extract sweet-1asting glycosides from the Steiva

‘plant. Untike Applicants’ method, D3 teaches the isolation of a crystal that consists mainly

of stevioside instead of rebaudioside A. For example, Embodiment 1 of D3 teaches a crystal

consisting of 88 % stevioside, 8.5 % water, and only 0.8 % rebaudioside A. Applicants’ -

method is not obvious in view of D3, because the presently élaimed method isolates
substantially pure rebaudioside A instead of stevioside.

Unlike App]icénts’ method, D4 does not use recrystallization to isolate rebaudioside
A. Rather D4, uses water and cation exchange resins to isolate stevioside in purities ranging

from 45 % to 64 %. Since D4 isolates an entirely different product using an entirely different

method, the Applicants’ claimed process is not obvious over D4 alone or in combination with

the other references.

D5 deseribes a method for isolation rebaudioside A crystals, but makes no mention of

polymorphism. Therefore, Applicants’ claims are non-obvious over DS.

D6 teaches away from the recyrstallization techniques described by Applicants. D6

discloses that because_ repeated recyrstallization steps are needed to obtain high-purity
rebaudioside A, “such methods not only take time and energy for recrystallization but also
result in low purity and yicld of the obtained product.” Page 229, Column 2. The
Applicants’ method overcomes these disadvantages. Therefore, the present claimed method

possesses an inventive step over D6.

I
-L‘_—



75

International Application of: THE COCA-COLA COMPANY i
Agent’s Docket No.: 25040-2775

1V, Caonclusion

=

It is respectfully submitted that claims 1-38 meet all of the PCT requirements.

Prompt issuance of a favorable International Preliminary Report on Patentability is therefore
requested.

Respectfully submitted,

DRSNS
/ 7 _/':> - Yyt

Peter G. Pappas

Agent for Applicant
May 23, 2008

SUTHERLAND ASBILL & BRENNAN LLP
999 Peachtree Street, N.E.

Atlanta, Georgia 30309-3996
United States of America
Telephone: (404) 853-8012
Facsimile: (404) 853-8806
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REPLACEMENT PAGE ' 1

REBAUDIOSIDE A COMPOSITION AND
METHOD FOR PURIFYING REBAUDIOSIDE A

FIELD OF INVENTION

This invention relates gencrally to polymorphic and amorphous forms of
rebaudioside A, methods for purifying rebaudioside A, and methods for preparing
polymorphic and amorphous forms of rebaudioside A. - More particularly, this
invention relates to polymorphic and amorphous forms of rebaudioside A and methods
for the purification or crystallization of rebaudioside A with aqueous organic solutions

or organic solvents to obtain a product ih high yield and high purify.
BACKGROUND OF INVENTION

Rebaudioside A is a high-potency diterpencid glycoside sweetener having the

chemical structure:

CH,

Rebaudioside A is isolated and extracted, along with other steviol glycosides, from the
Stevia rebaudiana (Bertoni) plant (“Stevia™), which is commercially cultivated in
Japan, Singapore, Taiwan, Malaysia, South Korea, China, Israel, India, Brazil,

Australia, and Paraguay. It is an alternative non-caloric sweetener with functional and

79087891

[ 7



15

20

25

REPLACEMENT PAGE - 3

rebaudioside A, methods for purifying rebaudioside A, and mcthods for making

polymorphic and amorphous forms of rebaudioside A.

In a particular embodiment, the method for purifying rebaudioside A comprises
a simple crystallization. In one embodiment, a method for purifying rebaudioside A
comprises combining crude rebaudioside A and an aqueous organic solution to form a
rebaudioside A solution, the aquecus organic solution comprising water in an amount
from about 10 % to about 25 % by. weight, and crystallizing ﬁbm the crude

rebaudioside A solution, in a single step, a substantially pure rebaudioside A in a purity

greater than about 95% by weight on a dry basis.

In other particular embodiments, different polymorphic and amorphous forms of

rebaudioside A and methods for preparing different polymorphic and amorphous forms

of rebaudioside A arc provided.

Other objects, features, and advantages of the invention will be apparent from
the following detailed description, drawings, and claims, Unless otherwise defined, all
technical and scientific terms and abbreviations used herein have the same meaning as
commonly understood by one of ordinary skill in the art to'Which,this invention
pertains.  Although methods and compositions similar or equivalént to those described
herein can be used in the practice of the present invention, suitable methods and

compositions are described without intending that any such methods and compositions

limit the invention herein.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic itlustrating a method for purifying rebaudioside A in

accordance with an embodiment of this invention.

Fig. 2 is a schematic of the formation and conversion of rebaudioside A

polymorphic and amorphous forms of rebaudioside A in accordance with an

embodiment of this invention.

Fig. 3 is a powder x-ray diffraction scan comparing four rebaudioside A

polymorphs, Forms 1, 2, 3A and 3B, on a plot of the scattering intensity versus the

- scattering angle 26 in accordance with an embodiment of this invention.
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REPLACEMENT PAGE 6

anion cxchange resin.  Accordingly, the method of purification depends on the

impurities present in the crude rebaudioside A starting material. .

In an exemplary embodiment of a method for purifying rebaudioside A 110,

_illustrated in Figure 1, crude rebaudioside A 112 may be combined 114 with an

aqueous organic solution 116 to form a rebaudioside A solution 118. The aqueous
organic solution 116 comprises water in an amount from about 10 % to about 25 % by
weight and at least one organic solvent. Alternatively, the aqueous organic solution

116 may comprise water in an amount from about 15 % to about 20 % by weight and at

least one organic solvent.

Aqueous organic solutions, as used herein, refer to mixtures of water and at
least one orgénic solvent. Noﬁ-lihiting examples of organic solvents include alcohol,
acetone, and acetonitrile. Alcohol, as used herein, refers to any straight, branched, or
cyclic; substituted or unsubstituted alkyl, alkenyl, or alkynyl group attached to at least
one hydroxyl moiety. Non-limiling examples of alcohols include ethanol, methanol,

isopropanol, 1-propanol, 1-butanol, 2-butanol, tert-butanol, and isobutanol.

In an exemplary embodiment, the aqueous organic solution 116 comprises a
mixture of water and at least one organic solvent. In another exemplary embodiment,
at least one organic solvent comprises an alcohol, the alcohol comprising ethanol,
methanol, or mixtures thereof. In exemplary embodiments wherein the at least one
organic solvent comprises a mixture of ethanol and methanol, the ethanol and methanol

may be combined in the aqueous organic solvent in a wc;ght ratio ranging from about

20 parts to about | part ethanol to about 1 part methanol. In another exemplary |

embodiment, the ethanol and methanol may be combined in the aqueous organic

solvent in a weight ratio ranging from about 3.parts to about 1 part ethanol to about |
part methanol. ' '

In an exemplary embodiment, the rebaudioside A solution 118 corﬁprises the
aquebus organic solution 116 and the crude rebaudioside A 112 in a weight ratio
ranging from about 10 to about 4 parts aqueous organic solution to about | part crude
rebaudioside A. In another cxemplary embodim_ent, the rebaudioside A solution 118

comprises the agueous organic solution 116 and the crude rebaudioside A 112 in a

7908789.1
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REPLACEMENT PAGE ' 7

weight ratio ranging from about 5 to about 3 parts aqueous organic solution to about 1

part crude rebaudioside A.

In an exemplary embodiment, the method 110 may be carried out at
approximately room temperature. In another embodiment, the method 110 further
compriscs the step of heating 120 the rebaudioside A solution 118. In an embodiment,
the step of -hc;lting 120 the eraL_ldiOISidC A solution 118 compriées heating the
rebaudioside A solution to a temperature in a range from about 20°C to about 70°C,
from about 20°C 1 about 60°C, from about 20°C to about 40° C, or from about 40°C to
about 60°C. 1In another cmbodlmcm the step of heating 120 the rebaudioside A
solution 118 comprises heating the rebaudioside A solution to about reflux temperature,
The step of heating 120 the rebaudioside A solution 118 comprises heating the
rebaudioside A solution for about‘0.25 hours 1o about 8 hours. In another exemplary
embodiment, wherein the method for purifying rebaudioside A 110 comprises the step
of heating 120 the rebaudioside A solution | 18, the method further comprises the step
of cooling 122 the rebaudioside A solution. In an embodiment, the step of cooling 122
the rebaudioside A solution 118 comprises cooling the rebaudioside A solution to a
temperature in the range from about 4°C to about 25°C. The step of coo‘]ing 122 the

rebaudioside A solution 118 comprises cooling the rebaudioside A solution for about

0.5 hours to about 24 hours,

The method for purifying rebaudioside A 110 further comprises the step of

crystaillzmg 124 from the rebaudioside A solution 118 in a smglc step a substantially
pure rebaudioside A composition 126 comprising rebaudioside A in an amount greater
than about 85 % by weight on a dry basis, greater than about 90 % by weight on a dry
basis, greater than about 95 % by weight on a dry basis, greater than about 97 % by
weight on a dry basis, greater than about 98§ % by wcigﬁt on a dry 'basis or greater than
about 99 % by weight on a dry basis. The rebaudioside A solution 118 during thc

single crystallization step may be stirred or unstirred.

In an exemplary embodiment, the melhod 110 may further comprise the
optional step 6f seeding 128 the rebaudioside A solution 118 at an appropriate
temperature with substantially pure crystals of rebaudioéi'de A 130 sufficient to
promote crystallization of the rebaudioside A to form pure rebaudioside A. An amount
of rebaudioside A 130 sufficient to promote crystallization of substantially pure

T908789.1
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paddle dryer and microwave dryer. In an exemplary embodiment, the step of drying
138 comprises drying the substantially pure rebaudioside A composition 126 using a
nitrogen or argon purge 1o remove the residual solvent 120 at a temperature in a range

from about 40°C to about 60°C for about 5 hours to about 100 hours.

In yet another exemplary embodiment, wherein the crude rebaudioside A
mixture 112 comprises. substantially no rebaudioside D impurity, the method 110
further comprises the step of‘ slurrying 140 the composition of substantially pure
rebaudioside A 126 with an organic solvent or an aqueous organic solution 142 prior to
the step of drying 138 the substantially pure rebaud1051de A composition. The slurry
may be a mixture comprlsmg a solid and an aqueous organic solution or organic
solvent, wherein the solid comprises the substantially pure rebaudioside A composition
126 and is only sparingly soluble in the aqueoos organic solution or organic solvent
142. In an embodiment, the substantially pure rebaudioside A composition 126 and
aqucous organic’r solution or organic solvent 142 may be presént in the slurry in a
weight ratio ranging from about 15 parts to about 1 part aqueous organic solution to
about 1 part substantially pure rebaudioside A composition. In one embodiment, the
slurry may be maintained at room temperature.  In another embodiment, the step of
slurrying 140 comprises heating the slurry to a temperature in a range from about 20°C

to about 40°C. The substantially pure rebaudioside A composition 126 may be slurried
for about 0.5 hours 1o about 24 hours.

In still yet another exemplary embodiment, the method further comprises the
steps of separating 132 the substantially pure rebaudioside A composmon 126 from the
aqueous organic solution 142 of the slurry and washing 134 the substantially pure

rebaudioside A composition followed by the step of drying 138 the substantiaily pure
rebaudioside A composition.

If further purification is desired, the method of purifying rebaudioside A 110
described herein may be repeated or the substantially pure rebaudioside A composition

may be further purified using an alternative purification method, such as the column

chromatography.

Purity, as used herein, represents the weight percentage of rebaudioside A

present in a rebaudioside A composition in raw or purified form. In one embodiment, a

7908789.1
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degrees show this shifting as well. Not wishing to be bound by any theory, the shifting

of the peaks may be an indication that Form 3A is partially desolvated, thus containing

a mixture of both the solvate and Form 2 crystals.

Figs. 7-10 are XRPD scans of the individual polymorphs Form 1, Form 2, Form
3A, and Form 3B, respectively, from a substantially pure rebaudnosndc A composmon

obtained from the purification process described hereinabove.

As illustrated in Fig. 2, the type of polymorph formed may be dependent on the
factors such as the composition of the aqueous organic solution, the temperature of the
crystailization step, and the temperature during the drying step. Not wishing to be
bound by any theory, Form 1 and Form 3 are believed to be formed during the single

crystallization step while Form 2 is believed to be formed during the drying step after

conversion from Form 1 and Form 3.

Low temperatures during the crystallization step, in the range of about 20°C to
about 50°C, and a low ratio of waler to the ofganic solvent in the aqueous organic
solution results in the formation of Form 3. High temperatures during the
crystailization step, in the range of about 50°C to about 80°C, and a high ratio of water
to the organic solvent in the aqueous organic solution results in the formation of the
Form I. Torm I can be converted to Form 3 by slurrying in an anhydrous solvent at
about room temperature for about 2 to about 16 hours or by slurrying in an anhydrous
solvent at about reflux temperature for about 0.5 1o about 3 hours. Form 3 can be
converted to Form 1 by slurrying the polymorph in water at about room temperature for
approximately 16 hours or at about reflux temperature for about 2 to about 3 hours.
Form 3 can be converted to the Form 7 during the drying process; however increasing
either the drymg tempcerature above about 70°C or the drying time of a substantially
pure rebaudioside A composition can result in decomposition of the rebaudioside A and
increase the remaining rebaudioside B impurity in the substantially pure rebaudioside A

composition. Form 2 can be converted to Form 1 with the addition of water.

In addition to the at least three polymorphic forms of rebaudioside A, the
purification of rebaudioside A may result in the formation of an amorphous form of
rebaudioside A, Form 4, as shown in Fig. 11. Form 4 has a broad amorphous halo that

identifies the composition as being amorphous.

7508789.1
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CLAIMS
1. A method for purifying rebaudioside A comprising the steps of:

combining crude rebaudioside A and an aqueous organic solution to form a
rebaudioside A solution, the crude rebaudioside A comprising rebaudioside A in a
bUrity from about 40 % to about 85 % by weight on a dry basis, and thé aqueous
organic solution'comprising water in an amount from about 10 % to about 25 % by
weight; and ' |

crystallizing from the rebaudioside A solution in a single step a rebaudioside A

composition comprising rebaudioside A in a purity greater than about 95 % by weight
on a dry basis.

2. The method of claim 1, further comprising the step. of heating the
rebaudioside A solution.

3. The method of claim 2, further comprising the step of cooling the
rebaudioside A solution. A

4. The method of claim 1, wherein rebaudioside A solution in the single

crystailization step is stirred or unstirred.

S. The method of claim 1, further comprising the step of seeding the
rebaudioside A solution at an appropriate temperaturc with an amount of rebaudioside

A sufficient to promote crystallization of rebaudioside A.

6. The method of claim 1, further comprising the steps of separating and

washing the substantially pure rebaudioside A composition.

7. The method of claim 6, further comprising the step of drying the

substantially pure rebaudioside A composition.

7894787.1
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8. The method of claim 1, wherein the crude rebaudioside A comprises
substantially no rebaudioside D impurity, and the method further comprises slurrying

the substantially pure rebaudioside A composition in an aqueous organic solution or in

an organic solvent.

9. The method of claim 8, further comprising the steps of separating and

W'\shmg the substantially pure rebaudioside A composition.

g

10. The method of claim 9, further comprising the step of drying the

composition of a substantially pure rebaudioside A,

11. The method of claim 1, whercin the aqueous organic solution comprises

a mixture of at least one organic solvent and water.

12. The method of claim 11, wherein at least one organic solvent comprises
an alcohol,

13. The method of claim 12, wherein the alcohol comprises cthanol.

14, The method of claim 12, wherein the alcohol comprises methanol.

15. The method of claim 12, wherein the alcohol comprises a mixture of

ethanol and meth_anol.

16.  The method of claim 15, wherein the ethanol and methanol are present

in the aqueous organic solution in a weight ratio from about 20 parts to about 1 parts

e¢thanol to about 1 part methanol.

17. The method of claim 15, wherein the ethanol and methanol are present

in the aqueous organic solution in a weight ratio from about 3 parts to about 1 part

ethanol 1o about ] part methanol.

7894787.1
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18.  The method of claim 1, wherein the at least one aqueous organic
solution comprises an organic solvent selected from the group consisting of acetone,

acetonitrile, methanol, ethanol, 1-propanol, isopropanol, 1-butanol, 2-butanol, tert-

butanol, and mixtures thereof,

19, The method of claim 1, wherein the aqueous organic solution and the
crude rebaudioside A are present in the rebaudioside A solution in a weight ratio from

about 4 to about 10 parts aqueous organic solution to about 1 part crude rebaudioside
A. |

20. The method of claim 1, wherein the agueous organic solution and the
crude rebaudioside A are present in the rebaudioside A solution in a weight ratio from

about 3 to about 5 parts aqueous organic solution 1o about 1 part crude rebaudioside A.

21 The method of claim 1, wherein aqueous organic: solution comprises

water in an amount from about 10 % to about 25 % by weight.

22. A method for purifying rebaudioside A comprising the Steps of

combining crude rebaudioside A and an aqueous organic solution to form a
rebaud:omde A solution, the crude rebaudioside A comprising rebaudioside A in a
purity from about 40 % to about 85 % by weight on a dry basns, and the aqueous
organic solution comprising water in an amount from about 10 % to about 25 % by
weight; and

crystallizing from the rebaudioside A solution in a single step a rebaudioside A
composition comprising rebaudioside A in a purity greater than about 95 % by weight'

on a dry basis, wherein the method is carried out at approximately room temperature.

23. The method of claim 2, wherein the step of heating the rebaudioside A

solution comprises heating the rebaudioside A solution to a temperature in a range from
about 20°C to about 40°C.

7894787.1



A

REPLACEMENT PAGE 37

24, The method of claim 2, wherein the step of heating the rebaudioside A

solution comprises heating the rebaudioside A solution 0 a lemperature in a range from
about 40°C to about 60°C,

25, The method of claim 2, wherein the step of heating_lhe rebaudioside A

solution comprises heating the rebaudioside A solution to about a reflux temperature.

26.  The method of claim 3, wherein the step of cooling the rebaudioside A

solution comprises cooling the rebaudioside A solution to a temperature in a range from
about 4°C to about 25°C.

27. 'l_'hc method of claim 3, wherein the step of cooling the rebaudioside A

solution comprises cooling the rebaudioside A solution for about 0.5 hours to about 24
hours.

28.  The method of claim 1, wherein the substantially pure rebaudioside A

product comprises rebaudioside A in a purity greater than about 97 % rebaudioside A
by weight on a dry basis.

29.  The method of claim 1, wherein the substantially pure rebaudioside A

product comprises rebaudioside A in a purity greater than about 98 % rebaudioside A
by weight on a dry basis.

30. The method of claim 1, wherein the substantially pure rebaudioside A

product comprises rebaudioside A in a purity greater than about 99 % rebaudioside A
by weight on a dry basis.

31. The method of claim 1, further comprising the steps of:
heating the rebaudioside A solution;

cooling the rebaudioside A solution;

separating and washing a substantially pure rebaudioside A composition; and

drying the substantially pure rebaudioside A composition,

7894787.1
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32, A substantially pure rebaudioside A composition made according to the

method of claim 1, wherein the substantially pure rebaudioside A compaosition

comprises a polymorph having an X-ray diffraction paliem substantially similar to
Figure 8.

33, A substantially pure rebaudioside A composition made-according to the
method of claim 1, wherein the substantially pure rebaudioside A composition

comprises a polymorph having an X-ray diffraction pattern substantially similar to
Figure 9.

34, A substantially pure rebaudioside A composition made according to the
method of claim 1, wherein the substantially pure rebaudioside A composition

comprises a polymorph having an X-ray diffraction pattern substantlally similar to
Figure 10.

35. A substantially pure rebaudioside A composition made according to the

method of claim 1, wherein the substantially pure rcbaudioside'A composition

comprises an amorphous form having an X-ray diffraction pattern substantially similar
to Figure 11.

36.  The method of claim 1, further comprising the step of forming an

amorphous form of the substantially pure rebaudioside A composition.

37. The composition of claim 35, wherein the step of forming an amorphous
form of the substantially pute rebaudioside A composition comprises a method selected

from_the group consisting of ball mllhng, precipitation, Iyophlhzatlon, cryogrinding,
and spray-drying.

38. A substantially pure rebaudioside A composition made according to the
method of claim 1.

78947871
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REBAUDIOSIDE A COMPOSITION AND
METHOD FOR PURIFYING REBAUDIOSIDE A

5 FIELD OF INVENTION

This invention relates generally to polymorphic and amorphous forms of
rebaudioside A, methods for purifying rebaudioside A, and methods for preparing
polymorphic and amorphous forms of rebaudioside A. More particularly, this
invention relates to polymorphic and amorphous forms of rebaudioside A and methods

10 Tfor the purification or crystallization of rebaudioside A wjth aqueous organic

sebventssolutions or organic solvents to obtain a product in high yield and high purity.
BACKGROUND OF INVENTION

Rebaudioside A is a high-potency diterpenoid glycoside sweetener having the

chemical structure:

15

HO

OH

Rebaudioside A is isolated and extracted, along with other steviol glycosides, from the
Stevia rebaudiana (Bertoni) plant (“Stevia™), which is commercially cultivated in
20 Japan, Singapore, Taiwan, Malaysia, South Korea, China, Isracl, India, Brazil,

Australia, and Paraguay. It is an alternative non-caloric sweetener with functional and

1893288 1
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rebaudioside A, methods for purifying rebaudioside A, and methods for making

polymorphic and amorphous forms of rebaudioside A.

In a particular embodiment, the method for purifying rebaudioside A comprises

-

a simple crystallization. In onc embodiment, a method for purifying rebaudioside A

comprises combining crude rebaudioside A and an aqueous organic selventsolution to

form a rebaudioside A solution, the aqueous organic solution comprising water in an

amount from about 10 % to about 25 % by weight, and crystallizing from the crude

rebaudioside A solution, in a single step, a substantially pure rebaudioside A in a purity

greater than about 95% by weight on a dry basis.

In other particular embodiments, different polymorphic and amorphous forms of

rebaudioside A and methods for preparing different polymorphic and amorphous forms

of rebaudioside A are provided.

Other objects, features, and advantages of the invention will be apparent from
the following detailed description, drawings, and claims. Unless otherwise defined, all
technical and scientific terms and abbreviations used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which this invention
pertains.  Although methods and compositions similar or equivalent to those described
herein can be used in the practice of the present invention, suitable methods and
compositions are described without intending that any such methods and compositions

limit the invention herein.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic illustrating a method for purifying rebaudioside A in

accordance with an embodiment of this invention.

Fig. 2 is a schematic of the formation and conversion of rebaudioside A
polymorphic and amorphous forms of rebaudioside A in accordance with an

embodiment of this invention.

Fig. 3 is a powder x-ray diffraction scan comparing four rebaudioside A
Bolymorphs, Forms 1, 2, 3A and 3B, on a plot of the scattering intensity versus the

scattering angle 26 in accordance with an embodiment of this invention.

1895788,
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anion exchange resin.  Accordingly, the method of purification depends on the

impurities present in the crude rebaudioside A starting material.

In an exemplary embodiment of a method for purifying rebaudioside A 110,
lustrated in Figure 1, crude rebaudioside A 112 may be combined 114 with an
aqueous organic solution 116 to form a rebaudioside A solution 118. The aqueous
organic sotution 116 cbmprises water in an amount from about 10 % to about 25 % by
weight and at least one organic solvent. Alternatively, the aqueous organic solution

116 may comprise water in an amount from about 15 % to about 20 % by weight and at

least one organic solvent.

Aqueous organic selventssolutions, as used herein, refer to mixtures of water

and at least one organic solvent. Non-limiting examples of organic solvents include
alcohol, acetone, and acetonitrile. Alcohol, as used herein, refers to any straight,

branched, or cyclic; substituted or unsubstituted alkyl, alkenyl, or alkynyl group

attached to at least one hydroxyl moiety. Non-limiting examples of alcohols include

ethanol, methanol, isopropanol, l-propanol, I-butanol, 2-butanol, tert-butanol, and
isobutanol.

In an exemplary embodiment, the aqueous organic solution 116 comprises a
mixture of water and at least one organic solvent. In another exemplary embodiment,
at least one orgahic solvent comprises an alcohol, the alcohol comprising ethanol,
methanol, or mixtures thercol. In exemplary embodiments wherein the at least one
“organic solvent comprises a mixture of ethanol and methanol, the ethanol and methanol
may be combined in the aqueous organic solvent in a weight ratio ranging from about
20 parts to about 1 part ethanol to about 1 part methanol. In another exemplary
“embodiment, the ethanol and methanol may be combined in the aqueous organic

solvent in a weight ratio ranging from about 3 parts to about 1 part ethanol to about 1

part methanol.

In an exemplary embodiment, the rebaudioside A solution 118 éomprises the
aqueous organic setventsolution 116 and the crude rebaudioside A 112 in a welght ratio
ranging from about 10 to about 4 parts aqueous organic selventsolution to about 1 part
crude rebaudioside A. I[n another exemplary embodiment, the rebaudioside A solution

118 comprises the aqueous organic solution 116 and the crude rebaudioside A 112 in a

1895288 1
7908825.1

0%



10

15

20

25

30

weight ratio ranging from about 5 to about 3 parts aqueous organic selventsolution to

about 1 part crude rebaudioside A.

In an exemplary embodiment, the method 110 may be carried out at
approximately room temperature. In another embodiment, the method 110 further
comprises the step of heating 120 the rebaudioside A solution 118. In an embodiment,
the step of heating 120 the rebaudioside A solution 118 comprises heating the
rebaudioside A solution to a temperature in a range from about 20°C to about 70°C,

from about 20°C to about 60°C, from about 20°C to about 40°C, or from about 40°C to

about 60°C. In ancther embodiment, the step of heating 120 the rebaudioside A

sotution 118 comprises heating the rebaudioside A solution to about reflux temperature.
The step of heating 120 the rebaudioside A solution 118 compriscs heating the
rebaudioside A solution for about 0.25 hours to about 8 hours. In another exemplary
embodiment, whe.rein the method for purifying rebaudioside A 110 comprises the step
of heating 120 the rebaudioside A solution 118, the method further comprises the step
of cooling 122 the rebaudioside A solution. In an embodiment, the step of cooling 122
the rebaudioside A solution 118 comprises cooling the rebaudioside A solution to a
temperature in the range from about 4°C to about 25°C. The step of cooling 122 the

rebaudioside A solution j]8 comprises cooling the rebaudioside A solution for about

0.5 hours to about 24 hours,

The method for purifying rebaudioside A 110 further comprises the step of
crystallizing 124 from the rebaudioside A solution 118 in a single step a substantially

pure rebaudioside A composition 126 comprising rebaudioside A in an amount greater

than about 85 % by weight on a dry basis, greater than about 90 % by weight on a dry

basis, greater than about 95 % by weight on a dry basis, greater than about 97 % by
weight on a dry basis, greater than about 98 % by weight on a dry basis, or greater than
about 99 % by weight on a dry basis. The rebaudioside A solution 118 during the

single crystallization step may be stirred or unstirred.

In an exemplary efnbodiment, the method 110 may further comprise the
optional step of seeding 128 the rebaudioside A solution 118 at an appropriate
temperature  with substantially pure crystals of rebaudioside A 130 sufficient to
promote crystallization of the rebaudioside A to form pure rebaudioside A. An amount

of rebaudioside A 130 sufficient to promote crystallization of substantially pure

7895288.1
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'padd]e dryer and microwave dryer. In an exemplary embodiment, the step of drying
138 comprises drying the substantially pure rebaudioside A composition 126 using a
nitrogen or argon purge to remove the residual solvent 120 at a temperature in a range

from about 40°C to about 60°C for abOl-lt 5 hours to about 100 hours.

In yet another exemplary embodiment, wherein the crude rebaudioside A
mixture 112 comprises substantially no rebaudioside D impurity, the method 110
further comprises the step of slurrying 140 the composition of substantially pure
rebaudioside A 126 with an organic solvent or an aqueous organic sebvenisolution 142
prior to the step of drying 138 thle substantially pure rebaudioside A composition. The
slurry may be a mixture comprising a solid and an aqueous organic sedventsolution or
organic solvent, wherein the solid comprises the substantially pure rebaudioside A
composition 126 and is only sparingly soluble in the aqueous organic selventsolution or
organic solvent 142. In an embodiment, the substantially pure rebaudioside A
“composition 126 and aqueous organic sehventsolution or organic solvent 142 may be
present in the slufry in a weight ratio ranging from about 15 parts to about | part

aqueous organic selventsolution to about 1 part substantially pure rebaudioside A

composition. In one embodiment, the slurry may be maintained at room temperature.
In another embodiment, the step of slurrying 140 comprises heating the slurry to a
temperature in a range from about 20°C to about 40°C. The substantially pure

rebaudioside A composition 126 may be slurried for about 0.5 hours to about 24 hours.

In still yet another exemplary embodiment, the method further comprises the
steps of separating 132 the substantially pure rebaudioside A composition 126 from the

aqueous organic selvestsolution 142 of the slurry and washing 134 the substantially

pure rebaudioside A composition followed by the step of drying 138 the substantially

pure rebaudioside A composition.

If further purification is desired, the method of purifying rebaudioside A 110
described herein may be repeated or the substantially pure rebaudioside A composition

may be further purified using an alternative purification method, such as the column

chromatography.

Purity, as used herein, represents the weight percentage of rebaudioside A

present in a rebaudioside’ A composition in raw or purified form. In one embodiment, a

1803288 |
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degrees show this shifting as well. Not wishing to be bound by any theory, the shifting
of the peaks may be an indication that Form 3A is partially desclvated, thus containing

a mixture of both the solvate and Form 2 crystals.

Figs. 7-10 are XRPD scans of the individual polymorphs Form 1, Form 2, Form
3A, and Form 3B, respectively, from a substantially pure rebaudioside A composition

obtained from the purification process described hereinabove.

As illustrated in Fig. 2, the type of polymorph formed may be dependent on the

factors such as the composition of the agueous organic solution, the temperature of the
Terystallization step, and the temperature during the drying step. Not wishing to be
bound by any theory, Form 1 and Form 3 are believed to be formed during the single

crystallization step while Form 2 is believed to be formed during the drying step after

conversion from Form 1 and Form 3.

Low temperatures during the crystallization step, in the range of about 20_’C 1o
about 50°C, and a low ratio of water to the organic solvent in‘the agueous organic
sobventsolution results in the formation of Form 3. High temperatures during the
crystallization step, in the range of about 50°C to about 80°C, and a high ratio of water
to the organic solvent in the aqueous organic setventsolution results in the formation of
the Form 1. Form 1 can be converted to Form 3 by slurrying in an anhydrous solvent at
about room temperature for about 2 to about 16 hours or by slufrying in an anhydrous
solvent at about reflux temperature for about 0.5 to about 3 hours. Form 3 can be
converted to Form 1 by slurrying the polymorph in water at about room temperature for
approximately 16 hours or at about reflux temperature for about 2 to about 3 hours.
Form 3 can be converted to the Form 2 during the drying process; however, increasing
either the drying temperature above about 70°C or the drying time of a substantially
pure rebaudioside A composition can result in decomposition of the rebaudioside A and
increase the remaining rebaudioside B impurity in the substantially pure rebaudioside A

composition. Form 2 can be converted to Form 1 with the addition of water.

_In addition to the at least three polymorphic forms of rebaudioside A, the
purification of rebaudioside A may result in the formation of an amorphous form of
rebaudioside A, Form 4, as shown in Fig. 11. Form 4 has a broad amorphous halo that

identifies the composition as being amorphous.

1895288.1
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CLAIMS

1. A method for purifying rebaudioside A comprising the steps of:
combining crude rebaudioside A and an aqueous organic selventsolulion to form a

rebaudioside A solution, the crude rebaudioside A comprising rebaudioside A_in a purity from

about 40 % 10 abouwt 8S % hy weight on a dry basis. and the aqueous organic solution comprising

water in an amount from about 10 % 10 about 25 % by weight; and

crystallizing from the rebaudioside A solution in a single step a—substantialy—pure

rebaudioside A composition comprising rebaudioside A in a purity greater than about 95 % by
weight on a dry basis.

2. The method of claim 1, further comprising the step of heating the rebaudioside A
solution,

3. The method of claim 2, further comprising the step of cooling the rebaudioside A
solution, '

4,

crystallization step is stirred or unstirred.

5. The method of claim 1, further comprising the step of seeding—<{eptienal) the

rebaudioside A solution at an appropriate temperature with an amount of rebaudioside A

sufficient to promote crystallization of rebaudioside A.

6. The method of claim 1, further comprising the steps of separating and washing the

substantially pure rebaudioside A composition.

7. The method of claim 6, further comprising the step of drying the substantially pure
rebaudioside A composition. ‘

D

The method of claim 1, wherein rebaudioside A solution in the single

3 )T



8. The method of claim 1, wherein the crude rebaudioside A comprises éubstamially

no rebaudioside D impurity, and the method further comprises slurrying the substantially pure

rebaudioside A composition in an aqueous organic setvertsolulion or in an organic solvent.

5. The method of claim 8, further comprising the steps of separaﬁng and .washing the

substantially pure rcbaudioside A composition.

10. The method of claim 9, further comprising the step of dryi

ng the composition of a
substantially pure rebaudioside A. :

11, The method of claim 1, wherein the aqueous organic setvertsolulion comprises a
mixture of at Icast one organjc solvent and water.

12.

The method of claim 11, whercin at least one organic solvent comprises an
alcohol. |

13. The method of claim 12, wherein the alcohol comprises ethanol.. ~

14. The method of claim 12, wherein the alcohol comprises methanol. -

15. The method of claim 12, wherein the alcohol comprises a mixture of ethanol and

methanol.

16. The method of claim 15, wherein the ethano! and methano! are. present in the

aqueous organic solution in a weight ratio from about 20 parts to about 1 parts ethanol to about 1
part methanol.

-~

17. The method of ciaim 15, wherein the ethano] and methanol are present in the

aqueous organic solution in a weight ratio from about 3 parts to about | part ethanol to about 1
part methanol.



oA

18, The method of claim 1, wherein the at least one aqueous organic selvenisolytion

comprises an organic solvent selected from the group consisting of acetone, acetonitrile,

methanol, ethanol, 1~pr0panol,'isopropanol, I-butanol, 2-butanol, tert-butanol

, and mixiures

thereof,

19. Thie method of claim 1, wherein the aqueous organic setventsolution and the crude

rebaudioside A are present in the rebaudioside A solution in a weight ratio from about 4 10 about

10 parts agqueous organic sebrestsolution 1o about 1 part crude rebaudioside A.

20. The method of claim 1, wherein the aqueous organic selvenisolytion and the crude

rebaudioside A are present in the rebaudioside A solution in a weight ratio from about 3 to about

5 parls agueous organic selvenisolution to about 1 part crude rebaudioside A.

21. The method of claim 1, wherein aqueous organic setventsolution comprises water

in an amount from about 10 % to about 25 % by weight,

22, FheA method_for purifving rebaudioside A comprising the steps of elaim—i—

wherein

combining crude rebaudioside A and an sgueous organic solmion to form a rebaudioside

A_solution, the crude rebaudioside A FHWE—C—GTH?HS&SMM rebaudioside A in a purity

from about 40 % to about %%—bvaeaght

23 Fhe-method-efclaim——wherein—the—crude-rebaudioside—-A—mixture—comprises-

24 The-methed—ofclaim——wherein—the-crude—rebaudioside—A—mixture—comprises-

vebaudieside-A-in-a-purity-fromabout 70-% to-about-85-% by-weisht:
25- %&meﬂaed-eﬁe#a%—l—

crvstallizine from the rebandioside A_solulion in a single

by weipht on a dry basis, wherem the method is carricd out at approximately room temperature.

30
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26—23, The method of claim 2, wherein the step of heating the rebaudioside A solution

comprises heating the rebaudioside A solution to a temperature in a range from about 20°C 1o
about 40°C.

2724, The method of claim 2, wherein the step bf heating the rebaud-iesiderebandioside

A soluuon comprises heating the rebaudioside A solution to a 1emperature ina range from about
40°C to about 60°C.

28:25, The method of claim 2, wherein the step of heating the rebaudioside A solution

comprises heating the rebaudioside A solution te about a reflux temperature.

29:26, The method of claim 3, wherein the step of cooling the rebaudihoside A solution

comprises cooling the rebaudioside A solution to a temperature in a range from about 4°C to
about 25°C.

-

39-2,_1 The method of claim 3, wherein the step of cooling the rebaud1051de A solutlon.

comprises coo]mg the rebaudioside A sclution for about 0.5 hours to about 24 hours

3428, The method of claim 1, wherein the substantially pure rebaudioside A product

comprises rebaud:omde A in a purity greater than about 97 % rebaud1051de A by weight on a dry
basis.

-32—;9‘ The method of claim 1, wherein the substantially pure. rcba{udioside ‘A product

comprises rebaudioside A in a purity greater than about 98 % rebaudioside. A by Weight on a dry
basis.

33:30. The method of claim 1, wherein the substantially pure rebaudioside A product

comprises rebaudioside A in a purity greater than about 99 % rebaudioside A by wéight on a dry
basis,



3431, The method of claim 1, further comprising the steps of:
heating the rebaudioside A agueous-erpanie-selventmmixturesolution:
cooling the rebaudioside A solution;

' separating and washing a substantially pure rebaudioside A composmon and -

drymg the substantially pure rebaudioside A composition.

35 A—&abstﬁmi‘aﬂy—pumeba—udéeside%—eempes%ﬁezmad&aeeeréing%’{rhe—mel-heé—ef-
GJM—}.—'\%H&LB—#}H{M%MFe—fébauéiesiée—%—-e@mfaesﬁ%eﬁ—eempﬁses—a—ﬁah%er%
having-an>X—ray-diffractionpattern-substantialy-sim Har-te-Firure-1

36: 30, A substantially pure rebaudioside A composition made according to the method of claim

1, wherein.the substantially pure rebaudioside A composition comprlscs a polymorph having an

X-ray diffraction pattern substan‘ually similar to Figure 8.

#7#.33. A substantially pure rebaudioside A composition made according to the method of claim

1, wherein the substantially pure rebaudioside A composition comprises a polymorph having an
X-ray diffraction pattern substantially similar to Figure 9.

38- 34, A substantially pure rebaudioside A composition made according to the method of claim

1, wherein the substantially pure rebaudioside A composition comprises a polymorph having an

X-ray diffraction pattern substantially similar 1o Figure 10,

39: 33, A substantially pure rebaudioside A composition made according to the method of claim
}, wherein the substantially pure rebaudioside A composition comprises an amorphous form

having an X-ray diffraction pattern substantially similar to Figure 11,

40-30, The method of claim 1, further comprising the step of forming an amorphous form of the

substantially pure rebaudioside A composition.
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4437, The methodgcamposition of claim 38;;; wherein the step of forming an amorphous

form of the substantially pure rebaudioside A composition comprises a-method selected from the

group consisting of ball milling, prccipitafion, lyophilization, cryogrinding, and spray-drying.

4% 38, A substantially pure rebaudioside A composition made according 10 the method of claim
1.
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From the i
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY _ PCT
To:
NOTIFICATION OF RECEIPT
PAPPAS, Peter G. OF DEMAND BY COMPETENT INTERNATIONAL
Sutherland Asbill & Brennan LLP PRELIMINARY EXAMINING AUTHORITY
999 Peachtree Strest, NE . (PCT Rules 59.3(e) and 61.1(b), first sentence
N Allanta, GA 30309-3996 RECEIVED - and Administralive Instructions, Section 601{a))
ETATS-UNIS D'AMERIQUE ’
JUN 0 § 2008 - —
-} | Date of mailing
! ) SRR (dayjinonth)year) 03-06-2008
. Agggzgr_g;%r agent's file reference IMPORTANT NOTIFICATION
”5 . { b International appiication No. International filing date (day/monthjyear) Priority date (day;monthfyear)
s PCIT/US2OO7/OEQS48 ‘ 23 May 2007 {23-05-2007) 19 June 2006 (19-06-2008)

Applicant .
. | THE coca-coLacompany

% -

The applicant is hereby notified that this [nternational Preliminary Examining Authority considers the following date as the
. date of receipl of the demand for international preliminary examination of the international application:

' 23 May 2008 (23-05-2008)

2. This date of receipt is:
i m the actual date of receipt of the demand by this Authority {Rule 61.1(h)).
! ‘.. , [:I the actual date of receipt of the demand on behalf of this Authority (Ruie 59.3(e)).

' .
D the date on which this Authorily has, in response to the invitation to correct defects in the demand '
(Form PCT/IPEA/4Q4), received the required carrections.

3. ATTENTION: That date of receipt is after the expiration of 19 months from the priority date. Consequently, in respect
of some Offices, the demand does not have the effect of postponing the entry into the national phase until 30 months from
the priotity date (or later in some Offices) (Article 39(1)) and the acts for entry into the nalional phase must therefore be
performed within 20 months from ihe priority date (or later in some Offices). However, in respect of some other Offices,
the time limit of 30 months (or later) may nevertheless apply. See the Annex to Form PCT/1B/301 and, for delails about the

applicable time limits, Office by Office, see the PCT Applicant’s Guide, Volume 11, National Chapters and the WIPQ
Internet site. '

D { If applicuble} ‘This nolification confirms the information given by telephone, facsimile transmission or in person
on: -

4. Only where paragraph 3 applies, a copy of Lhis notification has been sent to the International Bureau.

L Parenza,n,
KR !

Name and mailing address of the TPEA/ Authorized officer

European Patent Office ) )
@) D-80298 Munich Velez, Maria de Lurdes

Tel. (-+49-89) 2399.0 Tel! (+49-89)2399-2615
/ _ Fax: (+49-89) 2399-4465

Form PCTHPEA @ADL {Anril 20021 renrint Januarv 20043



From the INTERNATIONAL BUREAU

1

PCT To

INFORMATION CONCERNING ELECTED

OFFICES NOTIFIED OF THEIR ELECTION PAPPAS, Peter, G.
Sutherland Asbil! & Brennan LLP
999 Peachtree Street, NE

) Atlanta, GA 30309-3996 .
(PCT Article 31(7) and Rule 61.3) ETATS-UNIS D'AMERIQUE RECEIVED
i 8
Date of inailing (dav/monilv/vear) JUL 1 5 ZDU .
03 July 2008 (03.07.2008) RO ASTLL & BREAN P
Applicant's or agent's file reference -
25040-2775 IMPORTANT INFORMATION
International application No. International filing date (duy/month/yvear) Priority dale (dav/inonth/vear)
PCT/US2007/069548 23 May 2007 (23.05.2007) 19 June 2006 (19.06.2006)
Applicamt -

THE COCA-COLA COMPANY

The applicant is hereby informed that the International Bureau has. according 10 Article 3H(7). notificd each of the following Offices of ils clection:

EP: AT, BE, BG, CH, CY, CZ, DE, DK, EE, £S, FI, FR, GB, GR, HU, IE, 1S, IT, LT, LU, LV, MC, MT, NL, PL, PT,
RO, SE, S1, SK, TR
National: BG, CA, CN, CZ, DE, JP, KP, KR, MN, MY, NO, PL. RO, SK .

The following Offices have waived the requirement for the notification of their election: the notification will be sent to them by the International Bureau
only upon their request:

AP: BW, GH, GM, KE, LS, MW, MZ, NA, SD, SL, S$Z.. TZ, UG, ZM, ZW

EA: AM, AZ, BY, KG, KZ, MDD, RU, TJ, TM

OA: BF, BJ. CF, CG, CL.CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD. TG

National: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BH, BR, BW, BY, BZ. CH, CO. CR, CU. DK, DM, DZ, EC, EL,
EG, ES. FL, GB, GD, GE, GH, GM. GT, HN, HR, HU, ID, I, IN, IS, KE, KG, KM, KN, KZ. LA, LC. LK. LR, LS,
LT, LU, LY, MA, MD, ME, MG, MK, MW, MX, MZ, NA, NG, NI. NZ, OM, PG, PH, PT, RS, RU, §C, SD, SE,
SG, SL, SM. SV, SY, TI, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN. ZA. ZM., ZW

Since the election(s) was (were) made after the expiraticn of 19 months from the priority date, the applicant is reminded that he must. subject to the
following paragraph. enter the national phase within 20 months Trom the priority date (or later in some Offices) before some of the designaled Offices in
respect of which Article 22(1), as modified with effect of 1 April 2002, does not apply. by paying the national feets) and fumishing. if prescribed. a
translation of the international application.

However. in respect of most. other designated Offices. the time limit of 30 months {or later) may nevertheless apply. See the Annex to Form PCT/IB/301

and. for details about the applicable time limits, Office by Office. see the PCT Applicant’s Guide. Volume 11, National Chapters. the PCT Newsletter and
the WIPO Internet site. updaled regularly.

Facs

The International Bureau of WIPQ Authorized officer
34. chemin des Colombettes . C . =
1211 Geneva 20. Switzerland Athina Nickitas-Etienne

imﬁe No. +41 22338 8270 ' e-mail: plOd.pet@ wipo.int
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From the
INTERNATIONAL SEARCHING AUTHORITY

o PCT

» WRITTEN OPINION OF THE
see form PCTASAZ20 INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

I Date of mailing .
| {dayimonthdear) see form PCTASAZ10 (second sheet} !
| .

Applicant’s or égent’s file reference

FOR FURTHER ACTION

see form PCTASAR20 | See paragraph 2 below
Intern:;i_{ér{é.l application No. |nternéﬁonal filing date {daysmonthiear] ) Priotity date (daymonthiear)
. PCTMAS2007/069548 23.05.2007 15.06.2006

International Pé{gni Ei_éssmcaii.c-);_(_lPC) or both nationail classiﬁcaliéﬁ 'aHa'IPC-_ o

INV. A231.12236 CO7H1/08

Applicant
THE COCA-COLA COMPANY

-

1. This opinion contains indications relating to the following items:

& Box No. | Basis of the opinion
Box No. Il Priority .
Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

Box No. V * Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step or industrial
appiicability; citations and explanations suppofting such statement

Box No. VI Certain documents cited

Box No. VIl Certain defects in the international application

000 ®RoOooag

Box No.-Vill  Certain observations on the international application

2, FURTHER ACTION
If 2 demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Exarnining Authority {"IPEA"} excapt that this does not apply where

the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the

International Bureau under Rule 86.1 bis(b} that written opinions of this International Searching Authority
wilt not be so considered.

For further options, see Form PCTASAR20.

3. For further details, see notes to Form PCTASAR20.

|
.

Name and mailing address of the ISA; - . Date of completion of Authorized Officer T
—_— this opinion J,-.«u“""""w,ﬁ_
European Patent Office ‘ ‘ { 7 : ¥
-_-0))) D-80298 Munich POTISAR10 Groh, Bjorn i 0)»
T Tel.+49892399.0 Tx: 523656 epru @ | %, I
Fax: +49 89 2399 - 4465 ; Telephone No. +49 89 2399.7855 RO
[ ) R

Form (PCTASAR37) (Cover Sheet) (April 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTMUS2007/069548

Box No.| Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:
the iniernational application in the language in which it was filed

U atranslation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b))

2. [J This opinion has been established taking into account the rectification of:an obvious mistake authorized
by or notified to this Autharity under Rule 91 (Rule 43bis.1 {a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and
- necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:
O asequence listing

L1 table(s) related to the sequence listing

b. format of material;
0  on paper
0 in electronic form
¢. time of filingfurnishing:
D contained in the international application as filed.
L] filed together with the international application in electronic form.

0O furnished subsequently to this Authority for the purposes of search.

- 0 Inaddition, in the case that more than one version or copy of a sequence listing andfor table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional

copies.is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

" 5. Additional comments:

Form PCTASA/ 237 (Aoril 2007}



WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

Internatioﬁal application No.
PCTAUS2007/069548

Box No.V  Reasoned statement un

der Ruie 43bis.1(a)(i) with regard to novelty, inventive step or

industrial applicability; citations and explanations supporting such statement

1. _Statement

Noveity (N) Yes:
No:

- Inventive step (1S) Yes:
' No:

Industrial applicability (1A) Yes:

. No:

2. Citations and explanations

see separale sheet

Form PCTASA/237 (April 2007)

e e
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Claims

Claims
Claims

Claims
Claims
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WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING

-

International application No.

AUTHORITY (SEPARATE SHEET) PCT/US2007/069548

Re ltem ‘V.

1

2.1

Reference is made to the foliowing documents:

- D1 US 2006/083838 A1 (JACKSON MEL C [US]) 20 April 2006 {2006-04-20)

D2: CA-A1-2'278 083 (ALBERTA RES COUNCIL [CA]) 20 January 2001 (2001-01-
20)

Novelty (Art. 33(2) PCT)

In view of D1

A method for purifying rebaudioside A is known from D1. That method comprises the
step of using an ethanol - water mix as solvent and crystallising rebaudioside A from
that soivent. The purity of the final product (rebaudioside A) depends on the quality of
educt (purity of rebaudioside A to start with). A final product (rebaudioside A) with a
100% purity can be obtained (see Table 3).

"Substantially pure” rebaudioside A produced by the same methods {presently

claimed and prior art) will result in products which consequently show a 'substantially
similar' X-ray diffraction pattern.

Present claims 1-4,6-13,18-42 are not new over D1i.

2.2 Inviewof D2

From prior art D2 it is known that rebaudioside A can be purified from a methanol -
waler mixture (see claims 1 to 5 and example 5).

The purity of the final product (rebaudioside A) depends on the quality of educt (purity
of rebaudioside A to start with). A final product (rebaudioside A) with a 98.6% purity
can be obtained (see example 5).

"Substantially pure" rebaudioside A produced by the same methods (presently

Form PCT/ASA/237 (Separate Sheet) (Sheet 1) {(EPO-April 2005)
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WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING _
~ AUTHORITY (SEPARATE SHEET) . : PCT/US2007/069548

International application No.

claimed and prior art) will resuil in products which consequently show a 'substantially
similar' X-ray diffraction pattern.

Present claims Present claims 1-4,6-12,14,18-32,34-42 are not new over D1.

2.3 Inview of other relevant documents of the search report

. : The claims mentioned above are also not new over other documents of the search

report, if the claims (see search report right hand column) have an X-symbol in the
left hand column.

3 Inventive step (Art. 33(3) PCT)

“ltis Known to use water-soluble organic solvents, such as methanol and ethanol to
purify rebaudioside A (see D2 claim 3; D1 claims; and other relevant documents of
the search report cited as X-documents).

Since it is known, for example D1 (see above), how to purify rebaudioside A upto a

100% purity, the objective technical problem can be formulated to provide an
alternative method to the ones known in the art.

A method using a methanol-ethanof mix for purification of rebaudioside A, instead of
water-soluble organic solvents, such as methanol and ethanol does not involve an
inventive step per se, unless a non-obvious technical effect was established which
results due to this ditference (use methancl-ethanol mix} of over the prior art.

The present set of claims does not invalve an inventive step over the prior art.

4 Other

4.1 Result-to-be-achieved / desiderata

Form PCTASA/237 (Separate Sheel) {Sheet 2) (EPO-April 2005)
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WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2007/069548

International application No.

A.  Claim 1 and dependent claims are defined by the result "purity greater than
about 95%" to-be-achieved.

B. Claims 35 to 39 and dependent claim(s) are defined by a graphically. illustrated
X-ray diffraction pattern to be obtained.

Only exceptionally, when the invention can not be defined in andther way without
unduly restricting the scope or the claims, result-to-be-achieved type of claims may
~be acceptable (see PCT International Preliminary Examination - Guidelines, chapter

. lI, point 4.7).

Any of the claim groups A and B could have been defined in precise way without
using the result-to-be-achieved type of definitions:

to A: Method claims of set A must contain method steps, which enable the result
"purity greater than about 95%".
Consequently the feature "purity greater than about 95%" is regarded as ' ...
suitable for obtaining a purity greater than about 95%".

to B: Product claims of set B could have been defined more precisely by defining the
claimed product by its inherent chemical properties {such as crystal water,

mono-, di- or polymeric structure, etc.) and/or physical (such as crystal or.
amorphous form, isomeric forms, etc.) properties.

B Claims 35 to 39 do not fulfil the requirements of Art. 6 PCT.

4.2 Claims35to 39

a.  The expression "substantially pure" is a relative term, which is not precise
enough to define the extend of a patentable claim (Art. & PCT).

b.  The expression "substantially similar" is a relative term, which is not precise

' enough to define the extend of a patentable claim (Art. & PCT).

¢.  Thedefinition of a composition by reference to a graphically illustrated result
(Figures 7 to 11) of a method is not precise enough to define the extend of a

Form PCT/ISA/237 {Separale Sheel) (Sheet 3) (EPC-April 2005)



WRITTEN OPINION OF THE
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International application No.

INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2007/069548

4.3

4.4

4.5

4.6

4.7

patentable claim (Art. 6 PCT and Rule 6.2 a PCT),
" Furthermore, reference to a graphically result which lacks the definition and

~ scale of the y-axis "arbitrary scale” (!) is not precise enough to define the extend
- of a patentable claim (Art. 6 PCT).

Claim 42

The expression "substantially pure" is not clear enough to define the extend of the

* product claim (Art. 6 PCT).

Claim &

In claim 5 it is not clear (see Art. 6 PCT) if the seeding is optional or not (termin
parenthesis).

Claim 41

The dependency needs to be corrected (claim 38 is not a method claim).

Description

The last paragraph on page 33 renders the subject matter claimed vague, because it
refers to unspecified alterations, variations, equivalents, etc. That paragraph is not
necessary, unclear and should be deleted (Art. 6 PCT and Rule 9.1 iv PCT)

In order to facilitate examination of conformity of any amendments (during PCT
chapter |l or during the Nationa! phase) with the reguirements of Article 41 (2) PCT,
the applicant is requested to clearly identify all amendments, whether they are
-amendments by addition, replacement, combination (e.g. of claims) or deletion.
The applicant should indicate in detail the passages in the application as filed, on

Form PCTISA/237 (Separate Sheet) {Sheet 4) (EPC-April 2005)



WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2007/069548

International application No.

which these amendments are based on.

Form PCTNSA/237 (Separate Sheet) (Sheet S} (EPO-April 2005)
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Possible steps after receipt of the international search report (1SR) and
written opinion of the International Searching Authority (WO-1SA)

General
information

Amending claims
under
Art. 18 PCT

Filing a demand
for international
preliminary
examination

Filing informal
comments

End of the
international
phase

Relevant PCT
Fiui_es and more
information

For all international applications filed on or after 01/01/2004 the competent
ISA will establish an I1SR. It is accompanied by the WO-ISA Uniike the
former written opinion of the IPEA (Rule 66.2 PCT), the WO-1SA is not
meant to be responded to, but to be taken into consideration for further
procedural steps. This document explains about the possibilities.

Within 2 months after the date of mailing of the ISR and the WO-iSA the
applicant may file amended claims under Art. 19 PCT directly with the
International Bureau of WIPQO. The PCT reform of 2004 did not change
this procedure. For further information please see Rule 46 PCT as well as
form PCT/ISA/220 and the corresponding Notes to form PCT/ 1 SA/220.

In principle, the WO-1SA will be considered as the written opinion of the
IPEA. This should, in many cases, make it unnecessary to file a demand for
international preliminary examination. if the applicant nevertheless wishes
to file a demand this must be done.before expiry of 3 months after the
date of mailing of the ISR/WO-ISA or 22 months after priority
date, whichever expires later (Rule 54bis PCT). Amendments under Art.
34 PCT can be filed with the |PEA as before, normally at the same time as
filing the demand (Rule 66.1 (b) PCT).

If a demand for international preliminary examination is filed and no
comments/amendments have been received the WO-1SA will be transformed
by the IPEA into an IPRP (International Preliminary Report on Patentability)
which would merely reflect the content of the WO-1SA. The demand can still
be withdrawn (Art. 37 PCT).

After receipt of the ISR/'WO-1SA the applicant may file informal comments
on the WO-ISA directly with the I nternational Bureau of WIPO. These
will be communicated 1o the designated Offices together with. the IPRP

(International Preliminary Report on Patentability) at 30 months from the
priority date. Please also refer to the next box.

At the end of the international phase the International Bureau of WIPO will
transform the WO-I1SA or, if a demand was filed, the written opinion of the
IPEA into the IPRP, which will then be transmitted together with possible
informal comments to the designated Offices. The | PRP replaces the former
IPER (international preliminary examination report)

Rule 43 PCT, Rule 43bis PCT, Rule 44 PCT, Rule 44bis PCT, PCT Newslstter
12/2003, OJ 11/2003, CJ 12/2003



Bitte beachten Sie, dass angefihrte Nichtpatentiiteratur (wie z. B.
wissenschaftliche oder technische Dokumente) je nach geltendem Recht
dem Urheberrechtsschutz und/oder anderen Schutzarten fur schriftliche
Werke unterliegen konnte. Die Vervielfaltigung urheberrechtlich
geschutzter Texte, ihre Verwendung in anderen elektronischen oder
gedruckten Publikationen und ihre Weitergabe an Dritte ist ohne
ausdrickliche Zustimmung des Rechtsinhabers nicht gestattet.

Veuillez noter que les ouvrages de la littérature non-brevets qui sont
cités, par exemple les documents scientifiques ou techniques, etc.,
peuvent étre protégés par des droits d'auteur et/ou toute autre protection
des écrits prévue par les législations applicables. Les textes ainsi
protégés ne peuvent étre reproduits ni utilisés dans d'autres publications

electroniques ou imprimées, ni rediffusés sans l'autorisation expresse du
titulaire du droit d’'auteur.

Please be aware that cited works of non-patent literature such as
scientific or technical documents or the like may be subject to copyright
protection and/or any other protection of written works as appropriate
based on applicable laws. Copyrighted texts may not be copied or used
in other electronic or printed publications or re-distributed without the
express permission of the copyright holder.
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From the INTERNATIONAL BUREAU
PCT

NOTIFICATION CONCERNING
AVAILABILITY OF THE PUBLICATION z"‘t’;" o Pt P
OF THE INTER PPLICATIO Sutherland Asbi rennan
OF THE INTERNATIONAL APPLICATION 208 P8 Brenn
Atlanta, GA 30309-3896

_ o ETATS-UNIS D'AMERIQUE RECE[VED
Dane of mailing ¢(deaxsimonthivear | APR Z 5 2008 l
10 April 2008 (10.04.2008) 8l
BUTHERLANEAGBILL- 8- BRENNANHLP-—

-

Applicant's or agent’s file refercice

25040-2775 ' IMPORTANT NOTICE
International application No. Intermational filing date (dav/monilvyear) | Priority date (dardnonthsvear)
PCT/US2007/069548 23 May 2007 (23.05.2007) 19 June 2006 (19.06.2006)
Applicant

THE COCA-COLA COMPANY

The applicant is hereby notified that the International Bureau:

D has published the above-indicated international application on under
No.wo - ‘

has republished the above-indicated imernational application on 10 April 2008 (10.0:4.2008) under
No. WO 2007/149672 ’

For an explanation as (o the reason lor this republication o1 the international application. reference is inade 1o INID codes (15). (48)
Or (88} (as the cuse mav be) on the front page of the published international application.

A copy of the internatinnal application s available for viewing and downlouding on WIPO's website at the following  address:
http:/www. wipo.iny/perdh (uader "Query” enter the PCT or WO number),

The applicant may also request a paper copy of the publisted international

pplication from the International Bureau by subinitiing a written
request to PateniScope @ wipo.int or 1 the address provided below.

The International Bureau of WIPO) Authorized officer
3. chemnin des Colombeles

1211 Geneva 20. Switzerland ' Athma N|Ck|tas—Et|enne

Facstimile No, +41 22338 270

e-matl: pikl pei e wipo it
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(19) World Intellectual Property Organization 4 g
International Bureau

(43) International Publication Daie
27 December 2007 (27,12.2007)

(10) International Publication Number

WO 2007/149672 A3

(51) International Patent Classification: (74) Agenls: PAPPAS, Peler, G, et al; Sutherlund Asbill
A23L 17236 (2006.01) CO7H 108 (2006,01) & Brennan LLP, 999 Peachtree Street, NE, Allanla, GA
30309-3996 (US).

(21} International Application Number:
PCTIUS2007/069548  (B1) Designated States (unless otherwise indicated, for every

kind of national protection available): AL, AG, AL, AM,
(22) International Filing Date: 23 May 2007 (23.05.2007) AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,;

. CN, CO, CR, CU, CZ, DL, DK, DM, DZ, IiC, EE, EG, ES,
F1, GB, GD, GE, GU, GM. G, HN, HR, HU, ID, LL, IN,
IS, JP, KL, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,

(25) Filing Language: Bnglish

(26) Publication Language; English LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,

(30) Prlority Data: MY, MZ, NA, NG. N1, NO, NZ, OM, PG, PH, PL, PT, RO,
‘ . . . SK, SL, SM, SV, SY, TJ, TM, r

60/805,216 19 June 2006 (19.06.2006)  US .IR.; .'ligf.’lc LI{;ZDUSAE‘USS; Us§< If7LVS(§1 VSN 73\ TM.7W

60/889.318 12 February 2007 (12.02.2007)  US T T T R e e T TR A A e

(84) Designated Stutes (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, 82, TZ, UG, ZM,
ZW), Eurasian (AM, AZ BY, KG, KZ, MD, RU. TJ, TM),

(71) Applicant (for all designated Staies excepr S} THE
COCA-COLA COMPANY ([US/US); Patents, Onc
Caca-cola Plaza, NW, Atlanta, GA 30313 (US).

- B AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, F1,
(72) Inventors: PRAKASH, Indra; 9750 Talisman Drive, Al- Fﬁm(];;;anG(R HIBJEI[;B I,S IT.LT ]CI:J?]_,]\)JEMC MT NL. PL
pharetta, Georgia 30022 (US). DUBOIS, Grant, F.: 215 P’[‘|RO‘SE lSI S'K :I'RS O'M,i (Bl': BJ' CF‘CG,CI ‘CM'
Quincy Lane, Roswell, GA 30076 (US). KING, George, Gf(‘ Gl*:l GQ C";W 'ML ‘MR NE SI‘\I 1:D 'l"G) e ! !
A. 1755 Wildwood Road, Atlanta, georgia 30306 (US). P e T T T e A '

UPRETI, Mani: 1943 Rotherham Way, Dunwoody, Geor-  Pubiished: :

gia 30338 (US). =~ with international search report

{Conlinued on next page|

(54) Title: REBAUDIOSIDE A COMPOSITION AN METHOD FOR PURIFYING REBAUDIOSIDL A

Crude Reboudioside A
20-50°C (80 %) 50- B0° C
Low H20/ Low H20/
Alcohol Alcshol
- Solvate 120 Hydrate
{Rate of Resolution ) (Rate of Dissalution
> 30 % in H20) R > 0.2 Y in H10)
Dryo - H20
50-60°C
Nitragen Anhydrous Amorphous
{kateof Dissolution » (Rate of Dissolution
< 30 % in H20) > 30 % in H20)

07/149672 A3 I VO P 0 00 DR A T

&= (87) Abstract: Exemplary embodiments of this invention encompass a method for purifying crude rebaudioside A. In particular,
this invention relates to a method for purifying crude rebaudioside A compositions comprising purities from approximately 40 % 10
D approximately 95 % rebaudioside A to obtain a substantiafly pure rebandioside A producl with a single crystallization step. Resulting
polymorph and amorphous forins of rebaudioside A and methods for preparing polymorph and amarphous forms of rebaudioside A
3 from crude rebaudioside A compositians and substantially pure rebavdioside A compositions also are disclosed.
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—  before the expiration of the time limit for amending the (88) Dele of publication of the International search report:
claims and to be republished in the event of receipt of 10 April 2008
amendments '
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INTERNATIONAL SEARCH REPORT

. Intarnationat application No

PCT/US2007/063548

A. CLASSIFICATION OF SUBJECT MATTER

INV. A23L1/236 CO7H1/08

According 1o Intemational Patent Classiticatlon (IPC) or 1o both nalional classification and 1PC
B. FIELDS SEARCHED
Mintmum gocumeniation searched (classilication sysiem followed by classificalion symbals)

A23L CO7H

Documentation searched other than minimum documentation o the extent thal such documents are includsd in 1he fiekls searched

Elactronic data base consuiled during the intemational search (name of data base and, whare practical, search ierms used)

EPO-Internal, WPI Data, FSTA, BIOSIS

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Cilation of documani, with indicatlon, where appropriate, of the rekvant passages Ratavant 1o claim No.
X US 2006/083838 A1 (JACKSON MEL C [uS] ET 1-4,
AL) 20 April 2006 (2006-04-20) 6-13,
. 18-42
claims 1-20; tables 3,6
X ~ CA 2 278 083 Al (ALBERTA RES COUNCIL [caD 1-4,
20 January 2001 {2001~01-20) 6-12,14,
18-32,
34-42
claim 1; example &
X DATABASE WPI Week 198145 1,35-39,
Derwent Publications Ltd., London, GB; AN a2
'. 1981-82360D
XP002469089
& JP 56 121455 A (AJINOMOTO KK)
24 September 1981 (1981-09-24)
abstract
f e

Further documents are listed |n Iha continuallon of Box C.

* Special calegories of cited documenis :

See patenl tamily annex,

“T* lalar document published afior the Intemational filing date
or priority dale and not In conflict with the application but
ciled lo understand the principle of theory underlylng the
nvention

'X' gocument of particutar refevance; tha claimed invention

*A' documant defining the goneral slate of the an which is not
considarad to be of parlcular relevance

*E" earfler gocuman! but published on or after the Inlamational
liling date

‘L* documen! which may lhrow doubls on priofly daimi(s) or
which Is ciled 10 establish the publication date of anolher
cliation of other special reason {as Specified)

Q" gocumenl referring 1o an oral discosure, use, exhiblilon or
olher maans

‘P* oocument published prior 1o tha inlernalional filing date but
later than the priority date claimad

cannot be considared nove! or cannol be considered to
Involve an Invenlive step when the documant & laken alone

*Y* docurnent of paricular relavanceo; the ¢laimed Invenlion
cannol be considered fo mvolve an invenive stap when the
documsnt s combinad with one ot more other such docu—
mcms. such combination being ubvious to a person skilled

the erl. .

*&* document membar of the same patent family

Dale of the actal completion of Ihe intemational saarch

14 February 2008

Dale of mailing of Ihe Imemational saarch repor

25/02/2008

Name and malling address of the ISA/
European Patent Otilce, P.B. 5818 Patenilaan 2
NL - 2280 HV Rijswiik
Tal. {+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-~70) 340-3016

Authorized officar

Groh, Bjdrn

Forn PCTASA/Z10 (second sheet) (Aprli 20a5)

page 1 of 2
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INTERNATIONAL SEARCH REPORT

Internntional application No

PCT/US2007/069548

C{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory” | Chatlon of document, with indication, where appropriate, of the relavan| passages Relevant 1o ctalm No,

X WO 2006/038221 A (COUNCIL SCIENT IND RES 35-39,42
[IN]; KUMAR JONNALA KOTESH [IN]: BABU

GARIKAPAT) 13 April 2006 (2006-04-13)

pages 4-7

X US 4 0B2 858 A (MORITA TOYOSHIGE ET AL) 35-39,42
4 April 1978 (1978-04-04)

¢iaim 1; example 1
X DATABASE WPI Week 198145 1,13,14,

‘ Derwent Publications Ltd., London, GB; AN 35-39,42

1981-82358D

XP002469090

& JP 56 121453 A (AJINOMOTO KK}

24 September 1981 (1981-09-24)

abstract '

A DATABASE WPI Week 187727 5
Derwent Publicatiens Ltd., London, GB; AN

1977-47639Y ‘

XP002469091

& JP 52 062300 A (AJINOMOTO KK)

23 May 1977 (1977-05-23)

abstract :

Fomm PCTASA210 {continuallon of sacond sheet) (Aprk 2005)

page 2 of 2
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International appilestion No

PCT/US2007/069548
Patent document Publication Patert famity Publication
cited in search report data member(s) dale
US 2006083838 = Al 20-04-2006 AU 2005295234 Al 27-04-2006
CA 2583909 Al 27-04-2006
EP 1809124 A2 25-07-2007
KR 20070067159 A 27-06-2007
W0 2006045023 A2 27-04-2006
CA 2278083 Al 20-01-2001  NONE
JP 56121455 A 24-09-1981  NONE
W0 2006038221 A 13-04-2006  NONE
US 4082858 A 04-04-1978 JP 973099 C 28-09-1979
' JP 51142570 A 08-12-1976
JP 52027226 B 19-07-1977
JP 56121453 A 24-09-1981  NONE
JP 52062300 A 23-05-1977  NONE

Form PCTASA’210 [patert family annex) (April 20085)




PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent's flls reference FOR FURTHER see Form PCT/ISA/220
25040-2775 ACTION as well as, where applicable, item § below.
International application No, International flling date {day/month/yvear) (Earliest) Priority Dale (day/month/year)
PCT/US2007/069548 23/05/2007 19/06/2006
Applicant

=

THE COCA-COLA COMPANY

This international search report has been prepared by this International Searching Authorily and is transmitied to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This International search report consglsts of a total of 4 sheefs.

His also accompanied by a copy of each prior art document cited in this report.

t. Basis of the report
a. With regard to the language, the international search was carried out on the basls of:
the internatlonaf application in the language in which it was fileg

D a transiation of the international application into , which Is the language
of a translation furnished fos the purpeses of international search (Rules 12.3(a) and 23.1(b))

b

0 o

This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Ruls 91 (Rule 43.6bis(a))

o

With regard to any nucleotide andfor amino acid sequence disclosed in the international application, see Box No. |,
Certain claims were found unsearchable (See Box No. i)
Unity of invention is lacking (see Box No Il)

4. With regard to the title,

X ihe lext is approved as submitted by the applicant
the text has been established by this Authority to read as follows:

e

5. With regard to the abstract,
the text is approved as submitted by the applicant

D the text has been established, accordlng}o Rule 38.2(b). by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this internationat search report, submit comments to this Authority

6. Wilh regard to the drawings,
a. the figure of the drawings {o be published with the abstract is Figure No. _2
as suggested by the applicant
I:] as selected by this Authorlty, because the applicant failed to suggest a figure

_ D as sele_éled by this Authority, because this figure better characterizes the invention
b. [[]  none of the figures is to be published wilh the abstract :

Form PCT/ISA/210 (first sheet) (April 2007)
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l FCL/USZUU/ /UbYhEy

CLASSIFICATION OF SUBJECT MATTER

‘A.
INV.

A23L1/236 CO7H1/08

According [© tniernatlonal Patent Classification (IPC) orto both national classification and IPC

B. FIELDS SEARCHED

Minimem documenitat

A23L CO7H

ion searched (classilication system loliowed by classification symbols)

Documentation searched other than minimum documentation 16 the extert (hal such documents are inciuded In the fields searched

Elecironic dala base consulied during the international search {name of dala base and, where practical, search lerms used)

EPO~Internal, WPI Data, FSTA, BIOSIS

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category” | Gitation of document, with indication, where appropriale, of lhe relevant passages Relevani 1o clalm No.

X US 2006/083838 Al (JACKSON MEL C [US] ET 1-4,

AL) 20 April 2006 (2006-04-20) 6-13,
18-42
claims 1-20; tables 3,6
X CA 2 278 083 Al (ALBERTA RES COUNCIL [CA]) 1-4,
20 January 2001 (2001-01-20) 6-12,14,
18-32,
34-42
claim 1; example 5 :

X DATABASE WPI Week 198145 : 1,35-39,
Derwent Publications Ltd., London, GB; AN 42
1981-82360D
XP002469089
& JP 56 121455 A-(AJINOMOTO KK)

24 September 1981 (1981-09-24)
abstract :
- / -_

Further documents are lisled in the continuation of Box G,

See palenl family annex,

A

SEr

L

o

pe

* Special calegories of cited documents -

B

-document definlng the general state of the art which is not

considered to be of panticular relevance
earlier docurnent but published on or alter the inlernational
filing date :

document which may throw doubls on priority clakmi(s) or
which is clted lo establish the publicallon date of another
cltation or other special reason (as Speciiied)

document referring 1o an oral disclosure, use, exhibition or
other means :

document published prior 1o the infematiopal filing date bul
later than the priority date claimad

we

v

&

later document published alter the international lifing date
or priority date and not in conflict with the application bui
cited 10 understand the principle or theory underlying the
invention

document of particular relevance; the claimed invention
cannol be considered novel or cannol be considerad 10
involve an invenlive slep when the documenl is laken alone

document of particular relevance; the clalmed invention
cannol be consldered o involve an inventive step when he
document is combined with one or more other such docu-

ments, such combination belng obvious 1o a person skllled
in the art.

document member of ihe same patanl family

Dale of the aclual completion of the inlernational search

14 February 2008

Date of mailing of the intemational search repor

25/02/2008

Name and mailing address of the ISA/

European Palent Qttice, P.B. 5818 Palentlaan 2
NL - 2280 HV Rijswijk

Tel. {(+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized ofticer

Groh, Bjorn

Form PCT/HSA210 (second sheet) (April 2005)

23t
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Ci{Continuation), DOCUMENTS CONSIDERED TO BE RELEVANT

Category® | Citation of documenl, with Indication, where appropriate, of the relevani passages

Relevant 1o claim No.

X WO 2006/038221 A (COUNCIL SCIENT IND RES
(IN]; KUMAR JONNALA KOTESH [IN]; BABU
GARIKAPAT) 13 April 2006 (2006-04-13)
pages 4-7

X US 4 082 858 A (MORITA TOYOSHIGE ET AL)
4 April 1978 (1978-04-04)

claim 1; example 1

Derwent Publications Ltd., London, GB; AN
1981-82358D

XP002469090

& JP 56 121453 A (AJINOMOTO KK)

24 September 1981 (1981-09-24)

abstract

A DATABASE WPI Week 197727

Derwent Publications Ltd., London, GB; AN
1977-47639Y

XP002469091

& JP 52 062300 A (AJINOMOTO KK)

23 May 1977 (1977-05-23)

abstract

35-39,42

1,13,14,
35-39,42

35-39, 42

Form PCTASA/210 (continuation of second shaet) (Anfil 2005)
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l FUT/ZUSZUU/ /0DbY54Y

Patent document

Publication Patent family Publication
cited in search report date member(s) date
US 2006083838 Al 20-04-2006 AU 2005295234 Al 27-04-2006
‘ CA 2583509 Al 27-04-~-2006
EP 1809124 A2 25-07-2007
KR 20070067199 A 27-06-2007
WO 2006045023 A2 . 27-04-2006
CA 2278083 Al 20-01-2001 NONE
JP 56121455 A 24-09-1981 NONE
A WC 2006038221 A 13-04-2006  NONE
US 4082858 A 04-04-1978 J°P 973099 C 28-09-1979
JP 51142570 A 08-12-1976
JP 52027226 B 19-07-1977
JP 56121453 A 24-09-1981 NONE
JP 52062300 A 23-05-1977  NONE

Form PCT/ASA/210 {patent family annex) (April 2005)

13?



From the INTERNATIONAL SEARCHING AUTHORITY

PCT

NOTIFICATION QF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

To:

SUTHERLAND ASBILL & BRENNAN LLP
Attn. Pappas, Peter G.

999 Peachtree Street, NE
Atlanta, Georxgia 30

093

(PCT Rule 44.1)

- FEB 25 Z0u8
Date of mailing

El ]IE lEBl gm ] Q(\BILL &ay/momh/year)

25/02/2008

Applicant's or agent's file re!erencﬁﬂEN N AN LLP

25040-2775 FOR FURTHER ACTION See paragraphs 1 and 4 below

International application No.
PCT/US2007/069548

International flling date

{day/month/year) 23 / 05 / 2007

Applicant

THE COCA-COLA COMPANY

1. lz] The applicant is hereby notified that the international search report and the written opinion of the International Searching
Autherity have been established and are transmlited herewith.
Filing of amendments and statement under Article 19:
The applicant is entlitled, If he so wishes, to amend the claims of the International Application {see Rule 46):
When? The time limit for filing such amendments is normally two months from the date of transmittal of the
", International Search Report,

Where? Directly to the international Bureau of WIPQ, 34 chemin des Colombeties
1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70

For more detailed instructions, see the notes on the accompanying sheet.

2. ] The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewlth,

3. ]:] ‘With regard to the protest against payment of {an) additional fee(s) under Rule 40.2, the applicant is notifled that:

the protest together with the decision thereon has been transmitted o the International Bureau together with the
applicant's request to forward the texts of both the protest and the decision thereon to the designatad Offices.

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.
4. Reminders

Shortly after tha expiration of 18 months from the priarity date, the international application will be published by the
International Bursau. If the applicant wishes to avoid or poslipona publication, a notice of withdrawal of the international
application, or of the priority clalm, must reach the Intermnational Bureau as provided in Rules 90bis.1 and 90bjs.3, respectively,
before the completion of the technical preparations for Intarnational publication. :

The applicant may submit commants on an informal basis on the writtan opinlen of the International Searching Authority to the

International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an
international preliminary examination report has been or is to be established. These comments would also be made available to
the public but not before the expiration of 30 months from the priority date.

Within 18 months from the priority date,
examination must be filed if the applicant
date (in some Offices aven later); otherwise, the applicant must, withi

but only in respect of sorne dasignated Offices, a demand for international preliminary
wishes to postpone the entry into the national phase until 30 months from the priority

acts for entry Into the national phase before those designated Offices.

n 20 months from the priority date, perform the presciibed

months, :

See the Annex to Form PCT/IB/301 and, for de
Gulde, Yolume It, National Chapters and the WIPQ Internet site.

In respect of other designated Offices, the time imit of 30 months {

or later) will apply even If no demand Is filed within 19

tails about the 'applicame time limits, Office by Office, see the PCT Applicant's

Name and mailing address of the International Searching Authority

European Patent Office, P.B. 5818 Patentiaan 2
NL-2280 HV Rijswijk
0 Tel. (+37-70) 340-2040, Tx. 31 651 epo nl,

Fax: (+31-70) 340-3016

Authorized officer

Eleonora Longo

Form PCTASA/220 (October 2005)

{See noles on accompanying sheet}
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NOTES TO FORM PCT/ISA/220

These Notes arg intended to give the baslc instructions concerning the filing of amendments under article 19. The
Notes are based on the requirements of the Patent Cooperation Trealy, the Regulations and the Administrative Instructions
under that Treaty, In case of discrepancy between these Notes and those requirements, the latter are applicable. For more

detalled information, see also the PCT Applicant's Guide, a publication of WIPQ.

In these Notes, "Article”, "Rule”, and "Section” refer to the provisions of the PCT, the PCT Regulalions and the PCT
Administrative Instructions, respectively. '

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the international search report and the written opinion of the International
Searching Authority, one oppartunity 1o amend the claims of the international application. It should however be emphasized
 that, since all parts of the international application (claims,description and drawings) may be amended during the
international preliminary examination procedurs, there is usually no need to file amendments of the ¢laims under Article 19
except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has another
reason for amending the claims betore international publication. Furthermore, it should be emphasized that provisional
protection is available in some States only (see PCT Applicant’s Guide, Volume WA, Annexes BT and B2).

The attention of the applicant Is drawn to the fact that amendments to the claims under Article 19 are not aliowed where
the Inlernational Searching Authority has declared, under Article 17(2}, that no International search report would be
established (see FPCT Applicant’s Guide, Volume /A, paragraph 296).

What parts of the international application may be amended?

Under Article 19, only the claims may be amended.

During the international phase, the claims may also be amended (or further amended) under Article 34 before the
International Preliminary Examining Autheilty. The description and drawings may only be amended under
Article 34 before the International Examining Authority. :

Upon entry into the national phase, all parts of the internatlonat application may be amended under Article 28 or,
where applicable, Article 41.

When? Within 2 months trom the date of ransmittal of the International search report or 16 months from the priority dale,

whichever time timit expires later. It should be noted, however, that the amendments will be considered as having
been recelved on time if they are recelved by the International Bureau after the expiration ot the applicable time
limit but before the completion of the technical preparations for international publication (Rule 46.1)

Where not to file the amendments?

The amendments may only be filed with the International Bureau and not with the receiving Oftice or the
international Searching Autharity (Rule 46.2).

Where a demand for international preliminary examination has been/is filed, see below.

How? Either by cancelfing one or more entire claims, by adding one or more new claims or by amending the text of one

or more of the ¢laims as filed.

A replacement sheet must be submitted for each shest of the claims which, on account of an amendment or
amendments, differs from the sheet originally filed,

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Whare aclaimis

canceiled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must be

renumbered consecutively (Section 205(b)).

The amendments must be made in the language in which the international application Is to be published.

What documents must/may accompany the amendments?
Letter {Section 205(b)):
The amendments must be submitted with a letter.

The letter will not be published with the internationat appfication and the amended claims. It should not be
conlused with the "Statement under Article 19{1)" {see below, under "Statement under Article 18(1)"). -

The letter must be in English or French, at the choice of the applicant. However, if the language of the

internationat application is English, the letter must be in English; if the language of the international application

is French, the letter must be in French.

L4

—— ———————

Netes to Form PCT/ISA/220 {first.sheet) (October 2005)
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From the INTERNATIONAL BUREAU

To:

PCT

FIRST NOTICE INFORMING THE APPLICANT OF
THE COMMUNICATION QF THE INTERNATIONAL
APPLICATION (TO DESIGNATED OFFICES WEHICH

DO NOT APPLY THE 30 MONTH TIME LIMIT
UNDER ARTICLE 22(1)) -

999 Peachiree ‘
Atlanta, GA 30309- 3w

PAPPAS, Peter, Q.
Sutherland Asbill & Brenn LLP,

CEIVED

D'AM BRI G Ui

ETATS-UNIS
(PCT Rule 47.1{c)) Fi- U5 ol
Dute ot mailing (dav/inonih/veor) : o L e
24 January 2008 (24.01.2008) SUTHERL AN ASBIE &

-

Applicant’s or agent's file reference

IMPORT; %1[ Hoi N jrh \i (‘

Priority duie (davanonth/vear)

19 June 2006 (19.06.2006)

25040-2775
International application No. Toternational filing dute (duvnonilvvear)
PCT/US2007/069548 23 May 2007 (23.05.2007)
. Applicant

THE COCA-COLA COMPANY

I, ATTENTION: For any desipnated Office(s). for which the lime
the priority daie). does apply. please see Form PCTNB/308(
of 28 monihs from the priority date).

1.

does not apply. has/have requested that the communication of

27 December 2007 (27.12.2007)
None

In a‘ccordﬂnce with Rufe 47 1(c-his)ti). those Offices w
ternational application has duly 1aken place
to be furnished by the applicant o the designated Officers).

- The following designated Offices. for which the time limit under Articie
fequested. as at the time of mailing of the present potice. th
93bis.) :

CH, LU, TZ, UG

I accordance with Rule 47. l{e-his)tii). those Offices

that Office acts as a designated Office does not require the furnishing. under Anicle
application. :

TIME LIMITS for entry iuto the national phase

For the designated Officers) listed above. and upless a dem

what is said in the Iollowing pavagraph, be 20 MONTHS from the priority date.

tu practice. time limits other than the 20-month time limit w
designated Offices listed above, For regular updates on the applicable time limits (
Otfice. refer 10 the PCT Gazetre. the PCT Newsletrer and the PCT Applicant’s Guide.
WIPO's Internet site. at http:/www.wipo.intpel/ew/index humd.,

[tis the applicani’s sote responsibility 1o monitor all these time limis,

22(1). as in force from 1 April 201)
at the commanication of the international application be effected under Rule

Hmit under Article 22(1). as in force from | April 2002 (30 months from .
Seeond and Supplementary Notice) (to be issued promptly afier the expiration

Nolice is hereby given that the following designated Ofticers). for which the time limit under Adicle 220D, as in force from 1 April 2002,

the Imernational application. as provided for in Article 20. be effected under
Rule 92545, The Internuiional Bureau has eftected that communication on Uxe date indicaied below:

il accept the present notice as conclusive evidence that the communication ol the
on the date of mailing indicated above and no copy of the international application is required

-

does not apply. have not

accept the present nutice as conclusive evidence that the Contracting State for which

lala]

22, by the applicant of a copy of the international

and for inlernalional preliminary examination has been filed before the
expiration of 19 months from the priorily dale (see Article 39(1)). the applicable time limit for en

tering the nativnal phase will. subject to

il continue 10 appty. for various periods of time. in respect of certain of the

20 or 21 months. or other tme limit), OTice by
Volume II. National Chaplers. all availahle from

‘The Toternational Bureau of WIPO Authorized officer
34, chemin des Colombeltes

121 L Geneva 20. Switzertand

Fucsimile No, +41 22 338 8770

Yoshiko Kuwahara

e-mail: pid7.pet@ wipo.int
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PATENT COOPERATION TREATY

From the RECEIVING OFFICE

o PCT

PETER G. PAPPAS

oop HERLAND ASBILL & BRENNAN LLP INVITATION TO CORRECT DEFECTS IN
999 PEACHTREE STREET, NE THE INTERNATIONAL APPLICATION -
ATLANTA, GEORGIA 30303-3998

(PCT Articles 3(4)(i) and 14(1) and Rule 26)

Dale of mailing
{day/menthlyear) 24 Jul 2007

Applicant’s or agent’s file reference REPLY DUE

within 1 months/days from
25040-2775 the above date of maiting

International application No. International filing date

PCT/IUS2007/069548 (day/monilyear)

23 May 2007

Applicant
THE COCA-COLA COMPANY

1. The applicant is hereby invited, within the time fimit in
defects specified on the attached:

[:I Annex A

D Annex B (text matter of the international application as filed}

dicated above, to correct, in the :'nicrnationa] application as filed, the

Annex Cl (drawings of the international application as filed)

2. D The applicant is hereby iovited, within the
application furnished under Ruke 12.3 or 12.

D Annex A

D Annex B2 (text matier of the translation of the international application)

time limit indicated above, to coriect, in the translation of the interaational
4, the defects specificd on the attached:

D Annex C2 (drawings of the iranslation of the international application)

Additional ohservations {if necessary):

HOW TO CORRECT THE DEFECTS?

Correction must be submitted by filing a replacement sheet embod
sheetl, which shall draw attention 10 the difference between the re
stated in a letter only if it is of such a nature that |
the clarity and direct reproducibility of

ying the correction and a letter accompanying the replacement
placed sheet and the replacement sheet. A correction may be
t can be transferred from the letter (o the record copy without adversely affecting
the sheet onto which the correction is to be transferred (Rule 26.4}.

ATTENTION

Failure to correct the defects will result in the international

application being considered withdrawn by this receiving Office (see
Rule 26.5 for further details).

A copy of this invitation and any attachments has been sent to the

International Bureau
and the International Searching Authority

Name and mailing address of the receiving, Office

Mail Stop PCT, Commissioner for Patents ]
P.O. Box 1450, Alexandria, VA 22313-1450 , Zeta Adang

Facsimile No. 571-273-320]

Authorized officer

Telephone No. 703-308-9013

Form PCT/RO/106 (January 2004)

FASES
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international application No,

ANNEX C1 TO FORM PCTIRO/106 PCT/US2007/069548

This receiving Office bas found that, with regard to the presentation of the drawings of the international application as filed, the
physical requirements are not complicd with to the extent that compliance therewith i necessary for:

L, reasonably uniform international publication (Rules 11 and 26.3(a)(i)) {defects to be specified):

Sheets containiug drawings:

a, the sheets do not admit of direct reproduction

the sheets are not free from creases, cracks, folds
one side of the sheets is not left unused

e o o

the paper of the sheets is not ﬂcxible/strong/whiLc/smoom/non»shiny/durablc
the drawings do not commence on a new shect

the sheets are not connected as prescribed (Rule 11.4(by)

the sheets are not A4 size (29.7cm x 2lcm)

S mommoe

the minimum margins on the sheets are not as prescribed
(top: 2.5cm; left side: 2.5¢m; right side: 1.5¢m; bottom: Tem)

the file reference number indicated on the sheets docs not appear in the left-hand comer of the sheets, within 1.5 cm
of the top of the sheets

the file reference number exceeds the maximum of 12 characters

the sheets are not free from frames around usable or uged surfaces

_

the sheets are not numbered in consecutive Arabic numerals (e.g. 1/3,2/3,3/)
lhe sheet numbers ate not centered at the top or bottom of the sheels
the sheet numbers are in the margin (see h, above for the size of the margins)

the sheets contain alterations/overwritings/interlincationsftog many erasures

@ 2 3

p. the sheets contain photocopy marks

ule 11.13):

do not admit of direct reproduction

Drawings

o

contain unnccessary text matler

contain words so placed as 10 prevent translation without imterference with lines thereof
are not exccuted in durable black color; the lines are not uniformly thick and well-defined
conlnm cross-sections not properly hatched

o o

would not be properly distinguishable in reduced reproduction
coatain scales nol represented graphically

= @ Mmoo

contain numbers, letters and reference lines lacking simplicity and clarity
contain lines drafted without the aid of drafing instruments

contain disproportionate elements of a figure not necessary for clarity
contain numbers and letters of height less than 0.32 cm

— o Y

contain letters not conforming to the Latin, and whese customary, Greek alphabets

3

- 00000000 0O0OordnOOoOoodz oooo’co 0 googaoog

contain figures on two or more sheets which form a single complele figure but which are not able 1o be assembled
without concealing parts thereof :

contain figures which are not properly arranged and clearly separated
contain different figures not numbered in-consecutive Arabic numerals
contain different figures not numbered independenty of the numbering of the sheets

are not restricted to reference signs mentioned in the description

nelw o

do not contain reference signs that are mentioned in the deseription

contain the same feature denoted by differcnt reference signs

[

are not arranged in an upright position, clearly separated from one another

u. are not presented sideways with the top of the figures at the lefi side of the sheets - '

2. D satisfactory reproduction (Rules 11 and 26, (b))

Further observations (il necessary):

Form PCT/RO/106 {Annex C1) (July 1998; reprint January 2004)
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IN'THE UNITED STATES PATENT AND TRADEMARK OFFICE ACTING AS
RECEIVING OFFICE FOR THE INTERNATIONAL APPLICATION

International Application of: THE COCA-COLA COMPANY _

Title: Rebaudioside A Composition and Method for
Purifying Rebaudioside A "

International Application No.: PCT/US2007/069548

Filing Date: . 23 May 2007 (23.05.2007) .

Agent’s Docket No.; 25040-2775

TRANSMITTAL OF RESPONSE TO INVITATION
TO CORRECT DEFECTS IN THE INT ERNATIONAL APPLICATION

VIA FACSIMILE TRANSMISSION (571) 273-3201
AND FEDERAL EXPRESS INTERNATIONAL
United States Patent and Trademark Office
Customer Service Window - Mail Stop PCT
Randolph Building

401 Dulany Street

Alexandria, VA 22314

Dear Sir:

Agent for Applicant respectfully submits the attached FORMAL DRAWINGS that
contain CORRECTIONS TO THE DEFECTS as enumerated upon form PCT/RO/106 dated

July 24, 2007.
ply submitted,

Péter G. Pappas

Agent for Applicant
August 24, 2007

SUTHERLAND ASBILL & BRENNAN LLP
999 Peachtree Street, N.E. ‘
Atlanta, Georgia 30309-3996

United States of America

Telephone: (404) 853-8000

Facsimile: (404) 853-8806

AQ 1745265.1

wS
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Crude Rebaudioside A
20-50° (80 %) 50-80°
Low H20/ Low H20/
Alcohol Alcohal
Solvate H20 R ' Hydrate
(Rute of Resclution J - (Rate of Dissolution
> 30 % in H20) " Alchol > 0.2 % in H20)
B H20
Dry HY ,
50 60°N / ’
Nitrogen Anhydrous Amarphous
{Rateof Dissolution » (Rate of Dissolution
<30%inH20) | > 30 % in H20)

Fig. 2
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PCT

o NOTIFICATION OF RECEIPT OF
3 RECORD COPY

(PCT Rule 24 2(a))

From the INTERNATIONAL BUREAU

R R E T L VIV )

To:

PAPPAS, Peter, G__
Sutherland Asbill a8 H

999 Peachiree Strlet N
Atlanta, GA 30308-3896

%
=

ETATS-UNIS D'AMERIQUESEP 07 2007

SUTHERLAND ASBILL &

LS

Date of mailing day monthiear)

27 August 2007 (27.08.2007)

INPORTANT NOTIFICATION

Applicant’s or agent's file reference
&

25040-2775

Iuternational application No.

PCT/US2007/069548

The applicant is 1
below:.

International filing date:

Priority date(s) claimed:

List of designated Offices:

EA: AM. AZ BY, KG, KZ. MD. RU. TJ. T™

RO. SE, SI. SK. TR

UG. US. UZ. VC. VN, ZA. ZM, ZW -

Date of receipt of the record copy by the International Bureo:

ATTENTION: The applicant should carefully check the data appearing in this notification. In c
and the indications in the international application, the applicant should inunedi
( applicant's attention is drawn to the information contained in the Annex, relating to:

- time limits for entry inte the national phase - sce updated important information {as of April 2002)
- requircruents regarding priority documents (if applicable)

Name(s) of the applicant(s) and State(s) for which they are applicants:

THE COCA-COLA COMPANY (for all designated States except US)

23 May 2007 (23.05.2007)

19 June 2006 (19.05.20086)
12 February 2007 (12.02.2007)
20 July 2007 (20.07.2007)

AP: BW. GH. GM. KE. LS. MW. MZ. NA. SD. SL. SZ. TZ, UG. ZM, ZW

OA: BF. BJ. CF. CG. CL. CM. GA. GN. GQ. GW. ML. MR- NE. SN. TD. TG
National: AE. AG, AL. AM. AT. AU, AZ. BA. BB, BG. BH, BR. BW. BY, BZ. CA. CH, CN. CO. CR, CU. CZ. DE.
DK. DM, DZ. EC. EE. EG. ES, Fi. GB. GD. GE. GH, GM. GT. HN, HR. HU, ID, IL. IN. IS. JP. KE. KG. KM. KN.

KP, KR, KZ. LA. LC. LK. LR. LS. LT. LU. LY. MA, MD. ME, MG. MK. MN, MW. MX. MY. MZ_ NA. NG. NI
NO, NZ. OM. PG. PH. PL, PT. RO. RS, RU. SC. SD. SE. SG

A copy of this notification is being sent to the receiving Office and to the International Searching Authority.

1ereby notified that the International Burcau has received the record copy of the international application as detailed

P: AT. BE. BG, CH. CY. CZ. DE. DK, EE. ES, FI, FR. GB. GR. HU. IE, IS, IT. LT, LU. LV, MC, MT. NL. PL. PT.

- SK. SL, SM, SV. SY, TJ, TM. TN. TR. TT. TZ. UA.

asc of any discrepancy between these dala
ately inform the International Bureau. In addition, the

The International Bureau of WIPO
34, chemin des Coloinbettes
1211 Geneva 20, Switzerland

Facsimile No. +41 22 338 90 90

Authorized officer

Peretti Eliott
e-mai] plO7.peti@wipo.int
Telephone No. +41 22 338 74 07

Wams DOTITRAOL S0~ VOOE Y
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PCT/US2007/069548

INFORMATION ON ENTERING THE NATIONAL PHASE

>

The applicant is reminded that the “national phase™ must be entered before each of the designated Offices indicated on the cover sheet
of this notification by paving national fees und furnishing translations, as prescribed by Articles 22 and 39 and he applicable national
laws. In addition, the applicant may also have 1o comply with other special requirements applicable in certain Oflices. It s the
' { applicant's responsibility to ensure that the neeessary steps to enter the national phase are taken in a timely fashion. Most Oflices do not
P issue reminders 1o applicants in connection with the entry into the national phase.

The applicable time Hmit for entering the national phase will, subject to what s said in the following paragraph, be 30 MONTHS
from the priority date, not only in respect of any elected Otfice il a demand for intemational preliminary examination is filed before the
expiration of 19 months from the priority date (see Article 39(1 )). but also in respect of any designated Office, in the absence of filing of
such demand, where Article 22(1) us modified with eflzet from | April 2002 applies in respect of that designated Office. For further

details, see PCT Gazerte No. 4472001 of | November 2001, puges 19926, 19932 and 19934, as well as the PCT Newsleirer, October and
November 2001 and February 2002 issues. )

In praclice, time limits other than the 30-month time limit will continue (o apply, for various periads of time, in respect of cerlain
designated or elected Offices. For reguinr updates on the applicable time limits (20, 21, 30 or 31 months, or other time limit), Otfice
by Office, refer to the PCT Gazetie ("Section IV part published on o weekly basis), to the PCT' Newsletrer (on a monthly basis) and o
the relevant National Chapters in Volume {I' of the PCT Applicant's Guide {he paper version of which is updated usualiv twice a year
.emd the Internet version of which is updated usually on a weekly basis), Finallv, a cumulative table of all applicable time limits for

entering the national phase is available from WIPO's Intemmet site, via links trom various pages of the site, including those of the Gazerte,
Newslener and Guide, at hitp/veww wipo.int/pet/en/index. hum.

Information aboul the requircments for filing » demand for international preliminary examination is set out in the PCT Applicanr's
Gitiele, Volune VA, Chapter IX. Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by

Chapter I has the right 1o file a demand for international preliminary examination (at present, all PCT Contracting States are bound by
Chapter 1),

REQUIREMENTS REGARDING PRIORITY DOCUMENTS

lor applicants who have not vet complied with the requirements regarding priority documents, the tollowing is recalled.

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy of (e said
earlier application, certified by the authority with which it was filed {("the priority document™) to the receiving Office (which will transmit
it 1o the International Bureau) or directly to the International Bureau, belore the expiration of 16 months from the prierity date, provided
that any such priority document may still be submitted to the Internationa] Burean before the date of international publication of the
international application, in which case (hat document will be considered to have been received by the International Bureau on the last

day of the 16-month time limit (Rule 17.1(a)).
'bﬂlere the priority document is issued by the receiving Oftice, the applicant mav, instead of submilling the priority document, request the
receiving Office to prepare and transmit the priority document to the International Bureaw. Sueh request must be made hefore the
expiration of the 16-month time limit and may be subjected by the receiving Office to the payiment of a fee (Ruile [7.1(b)).

IF" the priority document concerned is not submitted to the International Bureau and if the request to the receiving Office to prepare and
transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable tine limit indicated
under the preceding paragraphs, any designated State may disregard the priority claim, provided that no designated Office may disregard
the priority claim concemed before giving the applicant an opportunity, upon entry into the national phase, to fumnish the priority
document within a time limit which is reasonsble under the circunstances {Rule 17.1(c)).

Where several priorities are claimed, the prioritv date to be considercd for the purposes ol computing the 16-month time limit (and all

other PCT time limits) is the filing date of the earliest application whose priority is claimed (Article 2(xi)}(b)).

a

Form POTARIIM fAnnavy (0minhor 3005 T TR
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To:
SUTHERLAND ASBILL & BRENNAN LLP
Attn. Pappas, Peter G.

939 Peachtree Street.ﬂ NE
Atlanta, Georgia )
ETATS-UNIS D'AMERJDU

From the INTERNATIONAL SEARCHING AUTHORITY PCT

NOTIFICATION OF RECEIPT
OF SEARCH COPY

(PCT Rule 25.1)

SFP 04 7007

-

‘ Date of mailing

'-' (day/month/year)

SUTHERLAND ASBILL

27/08/2007

Applicant's or agent's file refemm NAN ] l_,F]

IMPORTANT NOTIFICATION

25040-2775

. International application No. International filing date(day/month/year) Priority date (day/month/yvear}
PCT/US2007/069548 23/05/2007 19/06/2006
Applicant

THE COCA-COLA COMPANY

Where the International Searching Authority and the tecelving Office are not the same offica:

The applicant is hereby notified that the searc

N copy of the inter national application was received by this Internalional Searching
Authority on the date indicated below.

Where the International Searching Authority and the recelving Office are the same office:

The applicant Is hereby notified that the search copy of the international application was recslved on the date indicated below.

26/07/2007

(dale of receipt).

The search copy was accompanied by a nucleotide and/or amino acid saguence listing or tables related thereto in
electronic form,

D The search capy conlained a nuclsotide and/or amino acid sequence listing or tables related thereto in electronic form.

Time limit for establishment of international search report and written opinion of the Inlernational Searching Authority

The applicant-is informed that the time limit for establishing the international search report and the written opinion of the

International Searching Authority is three months from the date of receipt indicated above or nine months from the priorily date,
whichever lime limit expires ldter (Rules 42.1 and 43bis.1(a)) -

A copy of this notification has been sent to 1he In

ternational Bureau and, where the first sentence of paragraph 1 applies,
to the receiving Office.

Name and mailing address of the International Searching Authorlty | Autharized officer

European Patent Office, P.B. 5818 Patentiaan 2

NL-2280 HV Rijswijk _ - ISA/EP
. [4))) (+31-70) 340-2040, Tx. 31 651 epa nl,

Fax: (+31-70) 340-3016

Form PCT/ISA/202 {April 2005)

B e ———




RECEIVEE

SEP 177007

SUTHERLAND ASBNL'&
BRENNAN LLP

NOTIFICATION CONCERNING
SUBMISSION OR TRANSMITTAL

OF PRIORITY DOCUMENT

(PCT Adminislrative Instructions. Section 411)

From the INTERNATIONAL BUREAU

To:

PAPPAS, Peter, G.

Sutherland Asbill & Brennan LLP
8999 Peachtree Street, NE
Atlanta, GA 30309-3996
ETATS-UNIS D'’AMERIQUE

Date of nwiting rday-month.year)

28 August 2007 (28.08.2007)

Applicant’s or agent’s file reference

IMPORTANT NOTIFICATION

nternational application No.

PCT/US2007/069548

25040-2775

International fiting date (daymonth:vear)

23 May 2007 (23.05.2007)

International publication date (dayrmonth yeur)
Mot yet published

Priority date rdaymonth-year)

19 June 2006 (19.06.2006)

Applicant

THE COCA-COLA COMPANY

documents, the applicant is hereby notified of

asterisk appearing next to a date of receipt, the
in compliance with Rule 17.1(a) ot b

(If applicable) The letters “NR" appearing in
this Form, had not yvet been recciv

priority document must be submitted

opportunity, upon entry
circumstances.

(I applicable)An asterisk (*) appearin
or transmitted to the International Burea
. alter the

Oflices, for their consideration. In case such a
provides that no designated Office may disreg
into the national phase, to furnish the priority

a

d

e
By means of this Form, which replaces any previously issued notific

- all earlier application(s) whose priority is claimed

ed by the International Bure
by the applicant {o the receiv
subnut the priority document within the applicable time limit unde
17.1(¢) which provides that no designated Office may disreg
inlo the national phase, o furnish the p

2 next to a date of receipt, in the right
u but not in compli
time limit prescribed in Rule 17.1(a) or the request
receiving Office after the applicable time limit under Rul
compliance with Rule 17.1(a) or (b), the International Bure

ation concerning submission or transmittal of priorily
date of receipt by the International Bureau of the priority documenl(s) relating to
Unless otherwise indicated by the letters “NR", in the right-hand column or by an

priority document concerned was submiited or transmitted to the International Bureau

the

the right-hand column denote a priority document which, WiF ailing
au under Rule 17.1¢a) or (b). Where, under Rule 17.1(a), the
ing Office or the International Bureau, but the applicant fails to -
r that Rule, the attention of the applicant is dirccted 1o Rule

gard the priority claim concemed before giving the applicant an

of

riority document within a time limit which is reasonable under the

-hand colwnn, denotes a priority document submitted
ance with Rule 17.1(a) or (b) (the priority decument was received
to prepare and transmit the priority document was submitted to the
¢ 17.1(b)). Even though the priority document was not furnished in
au will nevertheless transmit a copy of the document to the designaled
copy is not accepted by the designated Office a$ the priority document, Rule 17.1(¢)
rd the priority claim concemed before giving the applicant an opportunity, upon entry
ocument within a time limit which is reasonable under the circumstances.

EI]'QIIAI_!" dal‘: Rdon‘[;- app ii"l ]'“D t o) “Q”qu" or [‘gianat I)“ g I)ﬂI > Dl‘ rec "lpi
or )g I [t‘CcI'!'iDO ! “t'] NS Of pU'QD'I:- ]DC]I!]J:’I]I
19 June 2006 (19.06.2006) 60/805,216 us 24 July 2007 (24.07.2007)
12 February 2007 (12.02.2007) 60/889,318 us

24 July 2007 (24.07.2007)

The International Bureau of WIPO
34, chemin des Colombettes
1211 Geneva 20, Switzerland

Facsimile No. +41 22 3318 82 70

Authorized oflicer

Yoshiko Kuwahara
e-mail
Telephone No. +41 22 338 74 07

Form PCT/IB/304 (October 2003)

HDCOVROZTN
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From the INTERNATIONAL BUREAU

P CT To:

NOTIFICATION CONCERNING -
AVAILABILITY OF THE PUBLICATION PAPPAS, Peter, G.

OF THE INTERNATIONAL APPLICATION Sutherland Asbill & 1 .
899 Peachtree Stree 4
Atlanta, GA 30309-3 g ﬁ
: Q -

ETATS-UNIS D'AMERI
JAKN ES ocvan

Date of mailing (davsnont! e ' .y iv e
" 57 Decamber 5007 (27 1 2.2007) SUTHERLANU ASBIL L &
D

Applicant's or agent’s file reference

25040-2775 | IMPORTANT NOTICE
International application No. International filing date {dav/monti/vear) Priority date (dawinonih/vear)
PCT/US2007/069548 23 May 2007 (23.05.2007) 19 June 2008 (19.06.2006)

. Applicant

THE COCA-COLA COMPANY

The applicant is hereby notilied that the Tnternational Bureau:

has published the above-indicuted inernational application on 27 December 2007 (27.12.2007) under
No. WO 2007/149672 ’

D has republished the above-indicated intemational application on under
No. WO ’ ’

For an explanation as to the reason for this republication of the international application. reference is made (o INID codes (15). (48)
or (88) (as ihe case mav be) on the front page of the published imernational application.

A copy of the international application is available for viewing and downloading on WIPO's website at the following address:
hiip:/fwww. wipo intpetdb (under "Query” enter the PCT or WO number).

‘The applicart may also request a paper copy of the published inlernational application from the International Bureau by subtuitting 2 writien
request to PatentScope @ wipo.int or o°the address provided below, '

The International Bureau of WIPO Authorized officer

34, chemin des Colombeties :
1211 Geneva 20. Switzerland YOShIkO Kuwahara

Facsimile No. +41 22 338 82 70 e-mail: pli7.par@wipo.int
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(12) INTERNATIONAL AP

(19) World Intellectual Property Organization
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REBAUDIOSIDE A COMPOSITION AND
METHOD FOR PURIFYING REBAUDIOSIDE A

FIELD OF INVENTION

This invention relates generally to polymorphic and amorphous forms of
rebaudioside A, methods for purifying rebaudiosidc. A, and methods for preparing
polymorphic and amorphous forms of rebaudioside A. More particularly, this
invention relates to polymorphic and amorphous forms of rebaudioside A and methods
for the purification or crystallization of rebaudioside A with aquéqus organic solvents

or organic solvents to obtain a product in high yield and high purity.
BACKGROUND OF INVENTION

Rebaudioside A is a high-potency diterpenoid glycoside sweetener having the

chemical structure:

OH

Rebaudioside A is isolated and extracted, along with other steviol glycosides, from the
Stevia rebaudiana (Bertoni) plant (“Stevia™), which-is commercially cultivated in
Japan, Singapore, Taiwan, Malaysia, South Korea, China, Israel, India, Brazil

L)

Australia, and Paraguay. It is an altetnative non-caloric sweetener with functional and
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sensory properties superior to those of many high-potency sweecteners. Processed
forms of Stevia can be 70 to 400 times more potent than sugar; however, Stevig also has
a bitter component. Of the four major diterpenoid glycoside sweeteners present in
Stevia, rebaudioside A has been identified as the least bitter, and with the least

persistent afiertaste, Bitterness often is significantly due to the impurities in extracts.

Rebaudioside A is generally available at < 80 % pure. The primary impurities
comprise stevioside, steviolbioside, rebaudioside B, rebaudioside C, rebaudioside D,
dulcoside A, rebaudioside F, and other steviol glycosides. It is very difficult to obtain a
high purity of re.t.)audiosidc A in high recovery because the rebaudioside A and the
impurities have similar solubilities.

" Previously reported efforts to purify rebaudioside A from mixturcs of
rebaudioside A and stevioside require numerous repcaied purlﬁcatlon steps.  U.S.
Patent No. 3, 962 678 discloses the re-crystallization of rebandioside A using an
anhydrous methanol solution to obtain an 80 % pure rebaudioside A. By repeating thc
re-crystallization with anhydrous methanol numerous times, the purity of rebaudioside
A may be increased to over 95 %. U.S. Patent Publication No. 2006/0083838 discloses

purification of rebaudioside A through rc-crystallization with a solvent comprising

- ethanol and between 4 and 15 % water. Japanese Patent Application No. 55-23756

discloses a method for purifying rebaudioside A and stevicside by crystallization from
aqueous cthanol (> 70 %) to obtain an 80 % pure rebaudioside A. U.S. Patent
Publication No. 2007/0082103 discloses a method for purifying rebaudioside A by
recrystallization from aqucous ethanol, asserting a two-step recrystallization from crude
rebaudioside (60 %) results in the formation of > 98 % pure rebaudioside at 97 % yield.
These prior art methods, however, do not provide a substantially pure rebaudioside A
composition using only a single recrystallization step.

Accordingly, there exists a need for a simple, efficient, and economical method

for producing substantially pure rebaudioside A,

SUMMARY OF INVENTION

Exemplary embodiments of the invention address the above-identified need by

providing a substantially pure rebaudioside A, polymorphic and amorphous forms of
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rebaudioside A, methods for purifying rebaudioside A, and methods for making

polymorphic and amorphous forms of rebaudioside A.

In a particular embodiment, the method for purifying rebaudioside A comprises
-a simple crystallization. In one embodiment, a method for purifying rebaudioside A
comprises combining crude rebaudioside A and an aqueous organic solvent to form a
rebaudioside A solution, the aqueous organic solution comprising water in an amount
from about 10 % to about 25 % by weight, and crystallizing from the crude
rebaudioside A solution, in a single step, a substantially pure rebaudioside A in a purity
greater than about 95% by weight on a dry basis.

[n other particular embodiments, different polymorphic and amofphous forms of
rebaudioside A and methods for preparing different polymorphic and amorphous forms
of rebaudioside A are provided. '

Other objects, features, and advantages of the invention will be apparent from
the following detailed description, drawings, and claims. Unless otherwise defined, all
technical and scientific terms and abbreviations used herein have the same meaning as
cémmonly understood by one of ordinary skill in the art 1o which this invention
pertains. Although methods and compositions similar or equivalent to those described
herein can be used in the practice of the present invention, suitable methods and

compositions are described without intending that any such methods and compositions

limit the invention herein.

BRIEF DESCRIPTION OF THE DRAWINGS

s

Fig. 1 is a schematic illustrating a method for purifying rebaudioside A in

accordance with an embodiment of this invention.

Fig. 2 is a schematic of the formation and conversion of rebaudioside A

polymorphic and amorphous forms of rebaudioside A in accordance with an

embodiment of this invention.

Fig. 3 is a powder x-ray diffraction scan comparing four rebaudioside A
polymorphs, Forms 1, 2, 3A and 3B, on a plot of the scattering intensity versus the

scattering angle 26 in accordance with an embodiment of this invention.

-
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Fig. 4 is a powder x-ray diffraction scan comparing rebaudioside A polymorphs,
Form 1 and Form 2, on a plot of the scattering intensity versus the scattering angle 26

in accordance with an embodiment of this invention.

Fig. 5 is a powder x-ray diffraction scan comparing rebaudioside A polymorphs,
Form 3A and Form 3B, on a plot of the scattering intensity versus the scattering angle

20 in accordance with an embodiment of this invention.

Fig. 6 is a powder x-ray diffraction scan comparing rebaudioside A polymorphs,
Forms 2, 3A and 3B, on a plot of the scattering intensity versus the scattering angle 26

in accordance with an embodiment of this invention.

Fig. 7 is a powder x-ray diffraction scan of rebaudioside A polymorph Form 1
on a plot of the scattering intensity versus the scattering angle 20 in accordance with an

embodiment of this invention.

Fig. 8 is a powder x-ray diffraction scan of rebaudioside A polymorph Form 2

on a plot of the scattering intensity versus the scattering angle 28 in accordance with an

embodiment of this inventicn.

Fig. 9 is a powder x-ray diffraction scan of rebaudioside A polymorph Form 3A

on a plot of the scattering intensity versus the scattering angle 26 in accordance with an

embodiment of this invention.

Fig. 10 is a powder x-ray diffraction scan of rebaudioside A polymorph Form
3B on a plot of the scattering intensity versus the scattering angle 20 in accordance with

an embodiment of this invention.

Fig. 11 is a powder x-ray diffraction scan of rebaudioside A amorphous Form 4

on a plot of the scattering intensity versus the scattering angle 28 in accordance with an

“embodiment of this invention,

- DETAILED DESCRIPTION OF INVENTION

Rebaudioside A is a natural high-potency sweetener that generally is available
at moderate cost at < 80% purity and at > 80 % purity only at high cost, Commercial
samples of rebaudioside A ofien have a bitter taste that is believed to be ‘due to

impurities. Accordingly, there exists a need for a substantially pure rebaudioside A and
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a simplc and economic method for purifying rebaudioside A in order to obtain a

substantially pure rebaudioside A suitable for use as a natural high-potency swectener,

As used herein, the term "substantially” or "substantially pure" refers to a
rebaudioside A composition that includes at least about 85 % by dry weight of the
rebaudioside A, in another embodiment at least about 90 % by dry weight, in another
embodiment from about 95 % to about 98 % by dry weight, and in yet another
embodiment from about 99 % to about 100 % by dry weight.

~ Exemplary embodiments of this invention satisfy these needs by providing a

method for purifying crude rebaudioside A to substantially pure rebaudioside A by

10 crystallizing a crude rebaudioside A from an aqueous organic solution comprising

20
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water in an amount from about 10 % to about 25 % by weight and crystallizing in at
least one step a substantially pure rebaudioside A. Other exemplary embodiments of
this invention encompass a composition of a substantially pure rebaudioside A and
compositions comprising one, or more than one, polymorph(s) of rebaudioside A. Still
other exemplary embodiments of this invention encompass an amorphous form of
rebaudioside A and methods of preparing amorphous forms of rebaudioside A. In yet
another embodiment, a method for converting one form of polymorph into another

form of polymorph or amorphous form is provided. Exemplary embodiments of this

_ invention are described in detail below and illustrated in Figures 1-11,

Method of Purifving Crude Rebaudioside A Mixture

Crude rebaudioside A products are commercially available comprising
rebaudioside A in purities from about 40 % to about 95 % by weight, about 60 % to
about 85 % by weight, or about 70 % to about 85 % by weight. it is envisioned that
crude rebaudioside A in its raw form as extracted trom Stevia plants, may be purificd
by recrysiallization. The primary impurities, identified by HPLC, are stevioside,
rebaudioside B, rebaudioside C, and rebaudioside D. Rebaudioside D impurities can be
removed by increasing the amount of water in an aqueous organic recrystallization
solvent; however, excessive water content in the crystallization solvent will result in a
lower recovery of rebaudioside A. Rebaudioside B impurity can be reduced
significantly by slurrying the crude rebaudioside A in an organic solvent or an aqueous

organic solution or through treatment of the crude rebaudioside A solution with an
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anion exchange vesin.  Accordingly, the method of purification depends on the

impurities present in the crude rebaudioside A starting material.

In an exemplary embodiment of a method for purifying rebaudioside A 110,
illustrated in Figure 1, crude rébaudioside A 112 may be combined [14 with an
aqueous organic solution 116 to form a rebaudioside A solution 118. The agqueous
organic solution 116 comprises water in an amount from about 10 % to about 25 % by
weight and at least one organic solvent, Alternatively, the aquecous organic solution

116 may comprise water in an amount from about 15 % to about 20 % by weight and at

least one crganic solvent.

Aqueous crganic solvents, as used herein, refer to mixtures of water and at least
one organic solvent. Non-limiting examples of organic solvents include alcohol,
acetone, and acetonitrile. Alcohol, as used herein, refers to any straight, branched, or

‘cyclic; substituted or unsubstituted alkyl, alkenyl, or alkynyl group attached to at lcast
one hydroxyl moiety. Non-limiting examples of alcohols include»cthanol, methanol,

isopropanol, |-propanol, 1-butanol, 2-butanol, tert-butanol, and isobutanol.

In an exemplary embodiment, the aqueous organic solution 116 comprises a
mixture of water and at least one organic solvent. In another exemplary embodiment,
at least one organic solvent comprises an alcohol, the alcohol comprising ethanol,
methanol, or mixtures thereof. In exemplary embodiments wherein the at least one
organic solvent comprises a mixture of ethanol and methanol, the ethanol and methanol
may be combined in the aqueous organic solvent in a weight ratio-ranging from about
20 parts to about 1 part ethand] to about 1 part methanol. in another exemplary

~embodiment, the ethanol and methanol may be combined in the aqueous organic

solvent in a weight ratio ranging from about 3 parts to about 1 part ethano] to about 1
part methanol.

In an exemplary embodiment, the rebaudioside A solution 118 comprises the
aqueous organic solvent 116 and the crude rebaudioside A 112 in a weight ratio ranging
from about 10 to about 4 parts aqueous organic solvent to about 1 part crude
rebaudioside A. In another exemplary embodiment, the rebaudioside A solution 118

comprises the aqueous organic sojution 116 and the crude rebaudioside A 112 in a




I

B T .

L TG S 0

PSR

R TR R

WO 2007/149672 PCT/US2007/069548

5

S

10

20

25

30

® :

weight ratio ranging from about S to about 3 parts aqueous organic solvent to about 1

part crude rebaudioside A.

In an exemplary embodiment, the method 110 may be carried out at
approximatély room temperature. In another embodiment, the method 110 further
comprises the step of heating 120 the rebaudioside A solution 118. In an embodiment,
the step of heating 120 the rebaudioside A solution 118 comprises heating the
rebaudioside A solution to a temperature in a range from about 20°C to about 70°C,
from about 20°C to about 60°C, from about 20°C to about 40°C, or from about 40°C to
about 60°C. In another embodiment, the step of heating 120 the rebaudioside A
solution 118 comprises heating the rebaudioside A solution to about reflux temperature,
The step of heating 120 the rebaudioside A solution 118 comprises heating the
rebaudioside A solution for about 0.25 hours to about 8 hours. In another exemplary
embodiment, wherein the method for purifying rebaudioside A 110 comprises the step
of heating 120 the rebaudioside A solution 118, the method further comprises the step

of cooling 122 the rebaudioside A solution. In an embodiment, the step of cooling 122

the rebaudioside A solution 118 comprises cooling the rebaudioside A solution to a -

temperature in the range from about 4°C to about 25°C. The step of cooling 122 the
rebaudioside A solution 118 comprises cooling the rebaudioside A solution for about
0.5 hours to about 24 hours.

The methed for purifying rebaudioside A 110 further comprises the step of

crystallizing 124 from the rebaudioside A solution 118 in a singie_ step a substantiall&
pure rebaudioside A composition 126 comprising rebaudioside A in an amount greater
than about 85 % by weight on’a dry basis, greater than about 90 % by weight on a dry
basis, greater than about 95 % by weight on a dry basis, greater than about 97 % by
weight on a dry basis, greater than about 98 % by weight on a dry-basis, or greater than
about 99 % by weight on a dry basis. The rebaudioside A solution 118 during the

single crystallization step may be stirred or unstirred.

In an exefnplary embodiment, the method 110 may further comprise the

optional step of seeding 128 the rcbaudioside A - solution 118 at an appropriate

tcmperature with substantially pure crystals of rebaudioside A 130 sufficient 10
promote crystallization of the rebaudioside A to form pure rebaudioside A. An amount

of rebaudioside A 130 sufficient to promote crystallization of substantially purc

:nﬁ!i@“‘:";:!.;‘f?‘i?"'7:-7.‘_;-5'.,:r_:ri.l.'g'?“li;l. DR T T Ty ke b
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rebaudioside A 126 compriscs an amount of rebaudioside A from about 0.0001 % to
about 1 % by weight of the rebaudioside A present in the solution, In another -
embodiment, an amount of rebaudioside A 130 sufficient to promote crystallization of

the rebaudioside A to form a composition of a substantially pure rebaudioside A 126

(.}

comprises an amount of rebaudioside A from about 0.01 % to about 1 % by weight. An

appropriate temperature for the step of seeding 128 comprises a temperature in a range
from about 18°C to about 35°C. '

In ancther exemplary embodiment, the method further comprises the steps of

. separating 132 and washing 134 the substantia]fy pure rebaudioside A composition 126.
10 The substantially pure rebaudioside A composition 126 may be separated from the

aqueous organic solution 118 by a variety of solid-liquid separation techniques that

utilize centrifugal force, that include, without limitation, vertical and horizontal

perforated basket centrifuge, solid bowl centrifuge, decanter centrifuge, beclcr type

centrifuge, pusher type centrifuge, Heinkel type centrifuge, disc stack centrifuge and

15 cyclone separation. Additionally, separation may be enhanced by any pressure,

vacuum, or gravity filtration methods, that include without limitation, the use of belt,

drum, nutsche type, leaf, plate, Rosenmund type, sparkler type, and bag filters and filter

press.  Operation of the rebaudioside A solid-liquid scparation device may be

contifiuous, semi-continuous or in batch mode. The substantially pure rebaudioside A

. _ 20 composition 126 also may be washed 134 on the separation dcyicc using various
aqueous organic solvents 136 and mixtures thereof.  The substantially pure

rebaudioside A composition 126 can be partially or totally dried on the separation

.device using any number of gases, including, without limitation, nitrogen or argon, to

evaporate residual liquid solvent 136. The substantially pure rebaudioside A

25 composition 126 may be automatically or manually removed from the separation

device using liquids, gases or mechanical means by either dissolving the solid or
maintaining the solid form.

-

In still another exemplary embodiment, the method 110 further comprises the

step of drying 138 the substantially pure rebaudioside A composition 126. Such

30 methods are known to those skilled in the art and include, but are not limited to, the use

of a rotary vacuum dryer, fluid bed dryer, rotary tunnel dryer, plate dryer, tray dryer,
Nauta type dryer, spray dryer, flash dryer, micron dryer, pan dryer, high and low speed

B e
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paddle dryer and microwave dryer. In an exemplary embodiment, the step of drying
138 comprises drying the substantially pure rebaudioside A composition 126 using a
nitrogen or argon purge to remove the residual solvent 120 at a temperature in a range

from about 40°C to about 60°C for about 5§ hours to about 100 hours.

In yet another exemplary embodiment, wherein the crude rebaudioside A
mixture 112 comprises substantially no rebaudioside D impurity, the mecthod 1le
further comprises the step of slurrying 140 the composition of substantially pure
rebaudioside A 126 with an organic solvent or an aqueous organic solvent 142 prior to
the sfep of drying 138 the substantially pure rebéudioside A composition. The slurry
may be a mixture comprising a solid and an aqueous organic solvent or organic sojvent,
wherein the solid comprises the substantially pure rebaudioside A composition 126 and
is only sparingly soluble in the aqueous organic solvent or organic solvent 142, In an
embodiment, the substantially pure rebaudioside A composition 126 and aqueous »
organic solvent or organic solvent 142 may be present in the slurry in a weight ratio
ranging from about 15 parts to about 1 part aqueous organic solvent to about 1 part
substantially pure.rebaudioside A composition. [n one embodiment, the slurry may be
maintained at room temperature. In another embodiment, the step of slurrying 140
comprises heating the slurry 10 a temperature in a range {rom about 20°C to about 40°C.

The substantially pure rebaudioside A composition 126 may be siurried for about 0.5
hours to about 24 hours.

In still yet another exemplary embodiment, the method further comprises the

steps of separating 132 the substantially pure rebaudioside A compbsition 126 from the

aqueous organic solvent 142 of the slurry and washing 134 the substantially pure

rebaudioside A composition followed by the step of drying 138 the substantially pure
rebaudioside A composition,

If further purification is desired, the method of purifying rebaudioside A 110
described herein may be repeated or the substantially pure rebaudioside A composition

may be further purified using an alternative purification method, such as the colunn

chromatography.

Purity, as used herein, represents the weight percentage of rebaudioside A

- present in a rebaudioside A composition in raw or purified form. In one embodiment, a
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rebaudioside A composition comprises rebaudioside A in a particular purity, with the
remainder of the composition comprising a mixture of other steviol glycosides or any
component that is not rebaudioside A. The purity of the composition may be measured
-using methods known to those of ordinary skill in the art. One such method includes
high performance liquid chromatography (HPLC). Those of ordinary skill in the art
also should appreciate that the moisture in the sample may affect the accuracy of purity
measurements.  Accordingly, the composition should be substantially dry when

measured for purity. As used herein, a substantially dry composition comprises up to
about 10 % by weight of moisture.

Rebaudioside A Polymorphic and Amorphous Forms

The purification of 're;baudioside A using the method described hereinabove
results in the formation of at least three different polymorphs of rebaudioside A: Form
1. a rebaudioside A hydrate; Form 2: an anhydrous rebaudioside A, and Form 3: a

~ rebaudioside A solvate. Those of ordinary skill in the art will appreciate that both the
aqueous organic solutioﬁ and the temperatures of the purification process described

herein may influence the resulting polymorphs of a substantially pure rebaudioside A
composition.

Polymorphism is defined as the ability of a substance to exist as two or more
crystalline states that have different arrangements and/or conformations of the
molecules in the crystal lattice. Approximately 30 % of organic compounds are
believed to exhibit polymorphism (Zell, et al., Tetrahedron 56(36)6603-16 (2000)).
Polymorphism is important in the formulation of pharmaceuticals, pigments and dyes,

sweeteners, explosives, and agrochemicals, Polymorphism may causc physical

properties such as density, melting point, and rate of dissolution to change.

. The polymorphs of rebaudioside A were identificd by analysis of samples with

- powder x-ray diffraction (XRPD), a technique well known to those skilled in the art.
Figs. 3-11 are XRPD scans of substantially pure rebaudioside A compositions obtained
from the purification process described herein. The XRPD scans of rebaudioside A
polymorphs were created by plotting the scattering intensity versus the scattering angle
20. Sampies were analyzed by XRPD usmg a2 Shimadzu XRD-6000 X-ray powder

diffractometer using Cu Ka radiation. The instrument was cquipped with a long fine
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focus X-ray tube. The tube voltage and amberagc were set to 40 kV and 40 mA,
respectively. The divergence and scattering slits were set at 1°, and the receiving slit
was set at 0.15 mm. Diffracted radiation was detected by a Nal scintillation detector.
A 0-29 continuous scan at 3°/min (0.4 sec/0.02° step) from 2.5 to 40° 20 was used. A
silicon standard was analyzed to check the instrument alignment. Data were collected
and analyzed using XRD-66000 v, 4.1. The patterns exhibit resolution of reflections,

indicating that the samples are comprised of crystalline material,

Fig. 3 shows representative patterns for Form I, Form 2, and Forms 3A
(methanol solvate) and 3B (cthanol solvate). The pattern for Form 2 (top pattern) is
distinctively different from the other patterns. It should be noted that multiple

polymorphs can exist within each classification of Forms 1, 2,and 3.

Fig. 4 highlights the differences between Forms | and 2. Additionally, the two
patterns of Form 2 are shown to illustrate the reproducibility in generation of the

different polymorphs under varying recrystallization conditions of the polymorphs.

' Fig. 5 shows a significant similarity between the XRPD patterns of Forms 3A
and 3B. Not wishing to be bound by any theory, it is possible that these polymorphs
are isostructural éo]vates, wherein the only differences between the patterns are the
shifting of certain peaks due to the variation of the solvent identity. This isostructural
relationship between Forms 3A and 3B could be verified by indexing the patterns if
necessary. The asterisks identify the peaks that are shifted to the right by about 0.2
degrees 20 in the pattern for Form 3A. In addition, several peaks in Form 3B are more
intense than the corresponding peaks in Form 3A. For example, the peaks at 5.5, 11.0,

14.2, and 19.4 deg_recs arg more intense for Form 3B than for Form 3A.

Fig. 6 compares Form 2 to Forms 3A and 3B from Fig. 5. Form 2 is more
similar to Form 3A than to that of Form 3B. Although the peaks identified in Fig, 5 as
being more intense in Form 3B than in Form 3A are not observed in the pattern of
Form 2, there are at least three peaks (marked with a double-asterisks underneath the
patterns) that show the reverse trend (i.e., the peaks are present in Form 2, small in
Form 3A, and larger in Form 3B). Finally, a large peak in Form 3B at 17.6 degrees
appears to be shified slightly to the right in Form 3A (17.9 degreés) and shifted further
to the right in Form 2 (18.0 degrees). Two other sels of peaks between 21 and 23
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degrees show this shifting as well. Not wishing to be bound by any theory, the shifting
of the peaks may be an indication that Form 3A is partially desolvated, thus containing
a mixture of both the solvate and Form 2 crystals.

Figs. 7-10 are XRPD scans of the individual polymorphs Form 1, Form 2, Form
3A, and Form 3B, respectively, from a substantially pure rebaudioside A composition

obtained from the purification process described hereinabove.

As illustrated in Fig. 2, the type of polymorph formed may be dependent on the
factors such as the composition of the aqueous organic solution, the temperature of the
crystallization step, and the temperature during the drying step. Not wishing to be
bound by any thebry, Form 1 and Form 3 are believed to be formed during the single
crystallization step while Form 2 is believed to be formed during the drying step after

conversion from Form 1 and Form 3.

Low temperatures during the crystallization step, in the range of about 20°C to
about 50°C, and a low ratio of water to the organic solvent in the aqueous organic
solvent results in the formation of Form 3. High temperatures during the crystallization
step, in the range of about 50°C to about 80°C, and a high ratio of water to the organic
solvent in the aqueous organic solvent results in the formation of the Form 1. Form |
can be converted to Form 3 by slurrying in an anhydrous solvent at about room
temperature for about 2 to about 16 hours or by slurrying in an anhydrous solvent at
about reflux temperature for about 0.5 to about 3 hours. Form 3 can be converted to
Form 1 by slurrying the polymorph in water at about room temperature for
approximately 16 hours or at about reflux temperature for about 2 fo about 3 hours.
Form 3 can be converted to the Form 2 during the drying process; however, increasing
-either the drying temperature above about 70°C or the drying time of a substantially
pure rebaudioside A composition can result in decomposition of the rebaudioside A and
increase the remaining rebaudioside B impurity in the substantially pure rebaudioside A

composition. Form 2 can be converted to Form 1 with the addition of water.

In addition to the at least three polymorphic forms of rebaudioside A, the
purification of rebaudioside A may result in the formation of an amorphous form of
rebaudioside A, Form 4, as shown in Fig. 11. Form 4 has a broad amorphous halo that

identifies the composition as being amorphous.
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Amorphous, as used herein, describes a non-crystéliinc solid material. The
amorphous form of rebaudioside A (Form 4) has an improved rate of dissolution as
compared to the polymorphic forms of rebaudioside A (Forms I, 2, or 3). Those of
ordinary skill in the art should appreciate that the rate of dissolution of a sweetener
cornposition may be important in the formulation of solid and liquid sweetenable

compositions, non-limiting examples of which include chewing gum, baked goods, and

beverages.

As described hereinabove, Form 4 may be obtained during the initial
purification of rebaudioside A or directly from any individual polymorph or
combination of polymorphs using methods well known to those of ordinary skill in the
art. In addition, Form 4 may be obtained from a crude rebaudioside A composition or a
substantially pure rebaudioside A composition obtajned through purification means
other than those described hereinabove. Non-limiting examples of methods for
preparing amorphous forms of rebaudioside A include ball milling, precipitation,

lyophilization, cryogrinding, and spray-drying of a rebaudioside A composition.

In a particular embodimént, the purification of rebaudioside A described
hereinabove results in a composition comprising the amorphous rebaudioside A of
Form 4, Those of ordinary skill in the art should appreciate that the parameters of the

crystallization procedure may be modified to enhance the formation of Form 4.

In another particular embodiment, Form 4 can be prepared from a rebaudioside
A composition by spray-drying a solution of the rebaudioside A composition, Briefly
described, spray-drying generally requires the feed of a solution of rebaudioside A
through a feed pump into a nozzle atomizer which atomizes the solution into a spray of
droplets with the help of a constant flow of nitrogen/air. The moislure is evaporated
from the droplets under controlled temperature conditions and airflow conditions in the
drying chamber, resulting in the formation of dry particles of amorphous rebaudioside

A. The purity of the amorphous rebaudioside A will depend upon the purity of the
solution of rebaudioside A .

In another particular embodiment, Form 4 can be prepared from a rebaudioside
A composition by milling non-amorphous forms of rebaudioside” A. Milling is a

mechanical process that is believed to produce localized areas of énergy that convert
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crystalline forms of rebaudioside A to the amorphous form. Exemplary' milling -
techniques include ball milling or air jet milling, both techniques weli known to those
of ordinary skill in the art. Briefly described, non-amorphous forms of rebaudioside A
arc milled for a period of time and at a speed effective to form an amorphous
rebaudioside A. These parameters may be determined by those of ordinary skill in the

art. Typical milling time periods may range from about 15 minutes to about 2 hours,

although other time periods also may be employed.

The material properties of the three rebaudioside A polymorphs and the

rebaudioside A amorphous form are summarized in the following table:

Table 1: Rebaudioside A Polymorph and Amorphous Forms

Form 1 Form 2 Form 3 Form 4

Polymerph ‘Polymorph Polymorph | Amorphous
Rate of Very low (<0.2 | Intermediate High (> 30 High (> 35
dissolution in % in 60 (<30%in$ %in$5 %in3 -
H20 at 25°C minutes) minutes) minutes) minutes)
Alcohol content | <0.5% <1 % 1-3 % <0.05 %
Moisture content | > § % <1 % <3 % <6 %

The above-described material properties are only illustrative of particular embodiments
of the polymorphic and amorphous forms of rebaudioside A. Those of ordinary skill in
the ért should appreciate that the anhydrous rebaudioside A polymorph (Form 2),
rebaudioside A solvate polymorph, and amorphous rebaudioside A are hygroscopic and

may absorb moisture to an amount up to about 10 % by weight on a dry basis.

Those of ordinary skill in the art should appreciate that the rebaudioside A
composition may be modified to obtain a desired mixture of rebaudioside A
polymorphic and amorphous forms depending on the desired qualities of the
rebaudioside A composition (i.e., rate of dissolution, etc.). In one embodiment, a
Ssubstantially pure rebaudioside A composition may comprise a particular polymorphic
or amorphous form of rebaudioside A in an amount in the range of about I % to about
100 % by weight. For example, a substantially pure rebaudioside A composition may
comprise a polymorphic 6f amorﬁhous form of rebaudioside A in an amount greater
than about 25 % by weight, more particularly in an amount greater than about 50 % by
weight, still more particularly in an amount greater than about l75 % by weight, or stiil
even more particularly in an amount greater than about 85 % by weight. Suitable

amounts of rebaudioside A polymorphic or amorphous forms also may be used within
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these ranges. In another embodiment, a substantialtly pure rebaudioside A composition

15

may comprise a combination of particular polymorphic and/or amorphous form of
rebaudioside A.

The present invention is further illustrated by the following examples, which arc
not to be construed in any way as imposing limitations upon the séope thereof. On the
contrary, it is to be clearly understood that resort may be had to varicus other
embodiments, modifications, and equivalents thereof which, afler reading the
description therein, may suggest themselves to those skilled in the art without departing

from the spirit of the present invention and/or the scope of the appended claims, Unless

- otherwise specified, percentages (%s) are by weight.

EXAMPLES

The purity of the rebaudioside A compositions described in the examples

“hereinbelow was determined using HPLC. Methods of performing HPLC analysis are

well known to those of ordinary skill in the art. Briefly described, the HPLC analysis
was performed using a ZORBAX NH, column (150 x 436 mm, 5 wm) at a temperature
of 30°C. The mobile phase comprised a solution of 20 % buffer (0.0125 % acetic acid
and 0.0125 % ammonium acetate) and 80 % acetonitrile at a flow rate of 1.5 mL/min.
12 uL of each sample was injected in duplicate and the sample was analyzed using a
UV detector at 210 nm (4 nm bandwidth) with a reference of 260 nm (100 nm
bandwidth). The HPLC analysis required a run time ranging from 40 to 60 min.

A buffer solution of 0.0125 % acetic acid and 0.0125 % ammonium acetate was
prepared by dissolving 0.125 g ammonium acetate and 125 KL glacial acetic acid in one
liter of water. The retention time of rebaudioside B was adjusted by varying the ratio
of ammonium acetate to acetic acid wh-ile maintaining a total of 0.025 % of both

combined. Increasing the amount of acetic acid decreased the retention time of
rebaudioside B.

The mobile phase was prepared by mixing the buffer solution with acetonitrile
to achieve a rebaudioside A retention time of 7.0 + 0.5 min. [Initially, this was
approximately 20 % buffer (200 mL of buffer and 800 mL of acelonitrile). Increasing

the amount of acetonitrile by 1 to 2 % increased the retcntion time of rebaudioside A by
about one minute.
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A diluent solution was prepared by mixing 750 mL of acetonitrite and 250 mL
of the buffer solution. Rebaudioside A standards were prepared by diluting 20.0 + 0.5
mg {recorded 1o the nearest 0.1 mg) of the rebaudioside A standard with 4 mL of the
diluent solution to make a standard solution of approximately 5000 mg/L. The
rebaudioside A standard solution was injected at 10.8, 11.4, 12.6 and 13.2 uL. The
moisture content was measured by Karl Fischer analysis every time a standard was
prepared and corrections were made based on the solvent pufify according to the

certificate of analysis. Alternatively, rebaudioside A standards were prepared by

diluting individual samples of 18, 19, 21 and 22 (each + 0.2) mg of rebaudioside A

standard with 4 mL of the diluent solution (correcting for moisture and purity). The

individually prepared samples were injected at the same leve! as the samples (12 pL).

Stevioside standards were prepared by diluting 12.5 + 0.5 mg (recorded to the
nearest 0.1 mg) of the stevioside standard with 5 mL of the diluent solution to make a
standard solution of approximately 2500 mg/L standard (stock A) (correcting for
moisture and purity). The stevioside standard was then diluted using one mL of stock

A to ten mL of difuent to produce a 250 mg/L standard (stock B), and stock standards
were diluted to final concentrations ranging from 2.5 to 50 mg/L.

Samples of the rebaudioside A compositions were prepared by diluting 125 + 2
mg (recorded to the nearest 0.1 mg) of the rebaudioside A composition with 25 mL of
the diluent solution to make a sample solution of approximately 5000 mg/l. (correcting

for moisture). If the sampies were not analyzed immediately, they were stored without
headspace, under nitrogen, and desiccated.

The following table provides a guideline for retention times (RT) for
rebaudioside A and other steviol glycosides. However, those of ordinary skill in the art

should appreciate that the retention times may be modified as needed.
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Table 2; HPLC Retention Guidelines
Compound RT (min)
Stevioside 4,53
Rebaudioside C , 5.21
Rebaudioside F 5.62
Rebaudioside A 7.07
Rebaudioside D 15.79
Steviolbioside . 18.35
Rebaudioside B 35.83
EXAMPLE SET A
Table 3: Summary of Examples A1-3
Crude’ Solvent Heating | Drying | Yield HPLC
Rebaudioside A Ethanol Methanol | Water | T Q) T(C) {2 Purity
(8) (95 %)Y (mL) | (99 %)(mL) | (ml) {(wihwt %)
Al 400 1200 400 320 50 50 130 93.9
AZ 100 320 120 50 3040 60 72 98.3
| A3 S0 160 60 25 ~30 60 273 98.2

EXAMPLE Al

Crude rebaudioside A (77.4 % purity) mixture was obtained from a commercial
source. The ifnpurities (6.2 % stevioside, 5.6 % rebaudioside C, 0.6 % rebaudjoside F,

1.0 % other steviol glycosides, 3.0 % rebaudioside D, 4.9 % rebaudioside B, 03 %

steviolbioside) were identified and quantified using HPLC on a dry basis {moisture

content 4.7 %). -

Crude rebaudioside A (400 g), ethanol (95 %, 1200 mL), methanol {99 %, 400
mL) and water (320 mL) were combined and heated to 50°C for 10 minutes. The clear
solution was codled to 22°C for 16 hours. The white crystals were filtered and washed
twice with ethano) (2 x 200 mL, 95%) and dried in a vacuum oven at 50°C for 16-24

hours under reduced pressure (20 mm).

The final composition of substantially pure rebaudioside A (130 g) comprised
98.91" % rebaudioside A, 0.06 % stevioside, 0.03 % rebaudioside C, 012 %
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rebaudioside F, 0.13 % other steviol glycosides, 0.1 % rebaudioside D, 0.49 %
rebaudioside B and 0.03 % steviolbioside, all by weight.

 EXAMPLE A2

Crude rebaudioside A (80.37 %) was obtained from a commercial source. The
impurities (6.22 % stevioside, 2.28 % rebaudioside C, 0.35 % dulcoside A, 0.78 %
rebaudioside F, 0.72 % other steviol glycosides, 3.33 % rebaudioside B, 0.07 %

steviolbioside) were identified and quantified by HPLC on a dry basis (moisture
content 3.4 %).

_Crude rebaudioside A (100 g), ethanol (95%, 320 mL), methanol (99%, 120
mL) and water (50 mL) were combined and heated to 30-40°C for 10 minutes. The
clear solution was cooled to 22°C for 16 hours. The white crystals were filtered and
washed twice with ethanol (2 x 50 mL, 95 %). The wet filler cake (88 g) was slurried
in ethanol (95 %, 1320 mL) for 16 hours, filtered, washed with ethanol (95 %, 2 x 100

mL) and dried in a vacuum oven at 60°C for 16-24 hours under reduced pressure (20

mm).

The final composition of substantially pure rebaudioside A (72 g) comprised
9829 % rebaudioside A, 0.03 % stevioside, 0.02 % rebaudioside C, 017 %

rebaudioside F, 0.06 % rebaudioside D and 1.09 % rebaudioside B. Steviolbioside was
not detected by HPLC.

EXAMPLE A3

Crude rebaudioside A (80.37 %) was obtained from a commercial source. The
impurities (6.22 % stevioside, 2.28 % rebaudioside C, 0.35% dulcoside A, 0.78 %
rebaudioside F, 0.72 % other steviol glycosides, 3.33 % rebaudioside B, 0.07 %

steviolbioside) were identified and quantified by HPLC on a dry basis (moisture
content 3.4 %),

Crude rebaudioside A (50 g), ethanol (95 %, 160 mL), methanol (99 %, 60 mL)
and water (25 mL) were combined and healed to approximately 30°C for 10 minutes.
The clear solution was cooled to 22°C for 16 hours. The white crystals were filtered

and washed twice with ethanol (2 x 25 mL, 95 % ). The wet filter cake (40 g) was
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slurried in methanol (99 %, 600 mL) for 16 hours, filtered, washed with mcthanol (99

%, 2 x 25 mL) and dried in a vacuum oven at 60°C for 16-24 hours under reduced

pressure (20 mm).
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The final composition of substantially pure rebaudioside A (27.3g) comprised
5 9822 % rebaudioside A, 0.04 % stevioside, 0.04 % rebaudioside C, 0.18 %
rebaudioside F, 0.08 % rebaudioside D and 1.03 % rebaudioside B. Steviolbioside was

not detected by HPLC.

= EXAMPLE SET B

Table 4: Summary of Examples B1-19

Solveni
Crude Ethanal Organic Co- | Water Wash Solvent Yield | HPLC
Rebaudioside | (95%)}mlL) | sobvent (mL) | (mL) (g) | Purity
A : (%)
Bl 3 16 Methanol (6) 2 EtOH/MeOH 3.2 >97
(4:1.5 viv)
B2 5 16 Methanol (4) 2 EtOH/MeOH 3.1 >97
(4:1 vAv)
B3 5 9.5 1-Butanol 1 EtOH/1-Butano} 3.2 >93
9.5) (1:1 vA)
B4 3 95 [-Butanol (9) ] EtOH/MeOH 3.5 >96
{HELY)]
BS 5 12.5 Methanol (6) 2 *EtCH/MeOH 3.3 >97
(4:1 viv)
B6 5 125 Acetonitrile 1.5 *EtOH/Acetonitrile 34 >95
(6) (6:3 viv)
B7 5 14.5 Ethyl acctate 4 *EtOH/Ethy| Acetate 34 >95
@ (7:2 VA)
B8 5 16 Methanol (6) 2 EtOH/MeOH 3.2 >97
(4:1.5 viv)
B9 5 16 Methano! (4) 2 EtOH/MeOH 31 >97
. (4:1 viv)
Blo 5 [4.5 Methanol (4) 1.5 EtOH/MeO1 34 >97
(7:2 viv)
Bl 5 16 Methanol (6) 1.5 EtOHMeOH 32 >97
(8:3 viv)
B12 5 16 Methanol (6) 2 * EtOH/McOH 3.2 >96
(8:3 viv)
B13 5 16 Methano! (6) 2 * EtOH/MeOH 3.4 >06
(8:3 viv)
Bi4 5 15 Methanol (5) 2.5 E1OH/MeOH 3.2 >97
(3:1 vAv)
B15 5 15 Methano! (5} 3 ELQOH/MeOH 2.7 >97
(3:1 viv)
Bl6 5 15 Methanol (6) 35 EtOH/MeOH 2.6 >99
(3:1 vA)
B17 5 15 Methanol (5) 4 EtOH/MeOH 23 >99
(3:1 viv)
BIg S 16 Methanol (6) | 2.5 *E1OH/MeOH 3.0 >97 |
(8:3 vA)
B19 5 16 Methanot {6) 2.5 *EAOH/MeOH 3.2 >08
: (8:3 viv)

10




WO 2007/149672 PCT/US2007/069548

10

15

20

25

20

EXAMPLE BI

Crude rebandioside A (77.4 % purity, 5 g), ethano! (95 %, 16 mL), methanol (6
mL) and water (2 mL) were combined and heated to reflux for 10 minutes. The clear
solution was cooled to 22°C for 16 hours. The white crystalline product was filtered,
washed twice with ethanol:methanol (5 mL, 4:1.5, v/v) mixture and dried in a vacuum

oven at 50°C for 16-24 hours under reduced pressure (20 mmj) to yield 3.2 g ofpurlﬁed
product (> 97 % by HPLC).

EXAMPLE B2

Crude rebaudioside A (77.4 % purity, 5 g), ethanol (95 %, 16 mL), incthanol (4
mL) and water (2 mL) were combined and heated to reflux for 10 minutes. The clear
solution was cooled to 22°C for 16 hours. The white crystalline product was filtered,
washed twice with ethanol:methano! (5 mL, 4:1, v/v) mixture and dried in a vacuum
oven at 50°C for 16-24 hours under reduced pressure (20 mm) to y.ield 3.1 g of purified
product (> 97 % by HPLC),

EXAMPLE B3

Crude rebaudioside A (77.4 %.purity, 5 g), ethanol (95 %, 9.5 mL), 1-butanol
(9.5 mL) and water (1 mL) were combined and heated to reflux for 10 minutes. The
clear solution was cooled to 22°C for 16 hours. The white crystalline product was

filtered, washed twice with ethanol:1-butanol (5 mL, I:1, v/v)-mixture and dried in a

vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to yield 3.2 g of

purified product (> 95 % by HPLC).
EXAMPLE B4

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 9.5 mL), methanol
(9 mL) and watcr(l mL) were combined and heated to reflux for 10 minutes. The clear
solution was cooled to 22°C for 16 hours. The white crystalline product was filtered,
washed twice with ethanol:methano] (5 mL, 1:1, v/v) mixture and dried in a vacuum

oven at 50°C for 16-24 hours under reduced pressure (20 mm) to yield 3.5 g of purlﬁed
product (> 96 % by HPLC).
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EXAMPLE B5

Crude rebaudioside A (80.37 % purity, § g), ethanol (95 %, 12.5 mL), methano}
(6 mL) and water (2 mL) were combined and heated to reflux for 10 minutes. The clear
solution was cooled to 22°C. The solution was seeded with 10 mg of 98 % pure
rebaudioside A and the mixture was left at 22°C for 16 hours, The white crystalline
product was filtered, washed twice with ethanol:methanol ( 5 mL, 4:1, v/v) mixture and
dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to

yield 3.3 g of purified product (> 97 % by HPLC),
EXAMPLE B6

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 12.5 mL),
acetonitrile (6 mL) and water (1.5 mL) were combined and heated to reflux for 10
minutes. The clear solution was cooled to 22°C. The solution was seeded with 10 mg of
98 % pure rebaudioside A and the mixture was left at 22°C for {6 hours. The white
crystalline product was filtered, washed twice with ethanol:acetonitrile (5 mL, 6:3, v/v)
mixture and dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure

(20 mm) to yield 3.4 g of purified product (> 95 % by HPLC),
EXAMPLE B7

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 14.5 mL), ethyl
acetate (4 mL) and water (1.5 mL) were combined and heated to reflux for 10 minutes.
The clear solution was cooled to 22°C. The solution was seeded with 10 mg of 98 %

pure rebaudioside A and the mixture was left at 22°C for 16 hours. The white

*crystalline product was filtered, washed twice with ethanol:acetonitrile (5 mL, 7:2, v/v)

mixture and dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure

(20 mm) to yield 3.4 g of purified product (> 95 % by HPLC).
EXAMPLE B8

Crude rebaudioside A (80.37 % purity, 5 g), ethano! (95 %, 16 mL), methanol
(6 mL) and water (2 mL) were combined and heated to reflux for 10 minutes, T he clear
solution was cooled to 22°C for 16 hours. The white crystalline product was filtered,

washed twice with ethanol:methanol (5.5 mL, 4:1.5, v/v) mixture and dried in a
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vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to yield 3.2 g of
purified product (> 97 % by HPLC).

EXAMPLE B9

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 16 mL), methanol
{4 mL) and water (2 mL) were combined and heated to reflux for 10 minutes. The clear
solution was cooléd to 22°C for 16 hours. The white crystalline product was filtered,
washed twice with etﬁanol:mcthanol (5.0 mL, 4:1, v/v) mixture and dried in a vacuum
oven at 50°C for 16-24 hours under reduced pressure (20 mm) to yield 3.1 g of purified
product (> 97 % by HPLC).

EXAMPLE BI10

Crude rebaudioside A (80.37 % purily, 5 g), ethanol (95 %, 14.5 mL.), methanol

(4 mL) and water (1.5 mL) were combined and heated to.reflux for 10 minutes. The

clear solution was cooled to 22°C for 16 hours. The white crystalline product was

filtered, washed twice with éthanol:methano] (5.0 mL, 7:2, v/v) mixture and dried in a

_vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to yicld 3.4 g of

purified product (> 97 % by HPLC).

EXAMPLE B11

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 16 mL), methanol
(6 mL) and water (1.5 mL) were combined and heated to reflux for 10 minutes. The
clear solution was cooled to 22°C for 16 hours, The white crystalline product was
filtered, washed twice with ethanol:methanol (5.0 mL, 8:3, v/v) mixture and dried in a
vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to yield 3.2 g of

purified product (> 97 % by HPLC).
EXAMPLE B12

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 16 mL), methanol
(6 mL) and water (2 mL) were combined and heated to reflux for 10 minutes. The clear
solution was cooled to 22°C and seeded with 10 mg of pure rebaudioside A (> 98 %).
The mixture was kept at room temperature for 16 hours. The white crystalline product

was filtered, washed twice with ethanol:methanol (5.0 mL, 8:3, v/v) mixture and dried
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in a vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to yield 3.2
g of purified product (> 98 % by HPLC).
EXAMPLE B13

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 16 mL.), methanol

(6 mL) and water (2 mL) were combined and heated to reflux for 10 minutes, The clear

h

solution was cooled to 22°C and seeded with 10 mg of pure rebaudioside A (> 98 %),
The mixture was kept at room temperature for 16 hours while stirring. The white
crystalline product was filtered, washed twice with ethanol:methanol (5.0 mL, 8.3, v/v)
mixture and dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure

10 - (20 mm) to yield .3.4 g of purified product (> 96 % by HPLC).
EXAMPLE B14
Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 15 mL), methanol

(5 mL) and water (2.5 mL) were combined and heated to reflux for 10 minutes. The

clear solution was cooled to 22°C for 16 hours while stirring. The white crystalline

15 product was filtered, washed twice with ethanol:methanol (5.0 mL, 3:1, v/v) mixture
and dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to
yield 3.2 g of purified product (> 97 % by HPLC).

EXAMPLE B15
. Crude rebaudioside A (80.37 % purity, 5 g), elhandl (95 %, 15 mL), methanol
20

clear solution was cooled to 22°C for 16 hours while stirring. The white crystalline
product was filtered, washed twice with cthanol:methanol (5.0 mL, 3:1, v/v) mixture
and dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to

vield 2.7 g of purified product (> 97 % by HPLC).
25  EXAMPLE Bl16

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 15 mL), methanol
{5 mL) and water (3.5 mL) were combined and heated to reflux for 10 minutes. The
clear solution was cooled to 22°C for 16 hours while stirring. The white crystalline

. product was filtered, washed twice with cthanol:methanol (5.0 mL, 3:1, v/v) mixture

T R e e W N e e B W e

(5 mL) and water (3.0 mL) were combined and heated to reflux for 10 minutes. The .
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and dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to

yield 2.6 g of purified product (> 99 % by HPLC).
EXAMPLE B17

o

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 15 mL), methanol
(5 mL) and water (4.0 mL) were combined and heated to reflux for 10 minutes. The
clear solution was cooled to 22°C for 16 hours while stirring, The white crystalline
product was filtered, washed twice with ethanol:methanol (5.0 mL, 3:1, v/v) mixture
and dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to

yield 2.3 g of purified product (> 99 % by HPLC).
EXAMPLE B18

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 16 mL), methanol
(6 mL) and water (2.5 mL) were combined and heated to reflux for 10 minutes. The
clear solution was cooled to 22°C. This mixture was stirred at room temperature for 15-
30 minutes during which time crystals started to appear, The stirring wés stopped and
the mixture was kept at room temperature for 16 hours. The white crystalline product
was filtercd, washed twice with ethanol:methanol (5.0 mL, 8:3, v/v) mixture and dried
in a vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to yield 3.0
g of purified product (> 97 % by HPLC).

EXAMPLE B19

Crude rebaudios.ide A (80.37 % purity, 5 g), ethanol (95 %, 16 mL), methano]
(6 mL) and water (2.5 mL) were combined and heated to reflux for 10 minutes. The
clear solution was cooled to 22°C for 2 hours. During this time crystals started to
appear. The mixture was stirred at room temperature for 16 hours. The white crystalline
product was filtered, washed twice with cthanol:methanol (5.0 mL, 8:3, v/v) mixture
and dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure (20 mm) to

yield 3.2 g of purified product (> 98 % by HPLC).
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EXAMPLE SET C
Table 5: Summary of Examples C1-9
Solvent
Crude Organic Organic | Water Wash Solvént Yield | HPLC
Rebaudioside Solvent Co-selvent | (mL) (&) Purity
A (g) (mL) {mL) (o)
Cl S Isopropanol | Methano 1 Isopropanol/MeOH | 3.85 >91
(9.5) (9.5) {1:1 viv)
C2 5 sec-Butanol | Methanol 1 MeOH/sec-Butanol 4.0 >91
(9.5 (5.5) (1:1 v/v) -
C3 5 {-Propanol Methanol 1 MeQH/1-Propanol 3.55 | >91.2
(9.5 (9.5) (1:] viv)
Cc4 5 Ethanol (9.5) | 1-Propanol 1 EtOH/1-Propanol 2.5 >04
. (9.5) (1:1 viv)
Cs 3 1-Butanol Methanot ] MeOH/1-Butanol 37 >91.5
(5.5) (9.5) (1:1 viv)
Co 5 Ethanol (9.5) | 2-Propanol 1 E10OH/2-Propanol 24 >93.5
(9.5) (1:1 viv)
Cc7 5 Ethanol (9.5) sec- 1 E1OH/sec-Butanol 2.9 >93
Butanol (L1 viv)
(9.5)
C8 5 fert-Butanol | Methangl 1 MeQH/tert-Butanol 39 >83
(9.5) (9.5) (1:1 v/v)
Cc9 5 Ethanol (9.5) tert- 1 E1OH/tert-Butano} 2.9 >88
. Butanol (11 viv)
8 (9.5)
EXAMPLE C!

‘Crude rebaudioside A (80.37 % purity, 5 g), methanol (99 %, 9.5 mL),

5  isopropano! (9.5 mL) and water {1 mL) were combined and heated to about 40-50°C
for 10 minutes. The clear solution was cooled to 22°C for 2 hours and then stirred at
room temperature for 16 hours. The white crystalline product was filtered, washed
twice with an ethanol:methanol (5.0 mL, 8:3, v/v) mixture and dried in & vacuum oven

at 50°C for 16-24 hours under reduced pressure (20 mm) to yield 3.85 ¢ of purified
10 product (> 91.0 % by HPLC).

EXAMPLE C2

ES

Crude rebaudioside A (80.37 % purity, 5 g), methanol (99 %, 9.5 mL), sec-

butanol (9.5 mL) and water (1 mL) were combined and heated to about 40-50°C for 10
minutes. The clear solution was cooled to 22°C for 2 hours and then stirred at room

15 temperature for 16 hours. The white crystalline product was filtered, washed twice with
a methanol: sec-butanol (10.0 mL, 1:1, v/v} mixture and dried in a vacuum oven a:

30°C for 16-24 hours under reduced pressure (20 Jﬁm) to yield 4.0 g of purified product
(> 91.0 % by HPLC).

e ——— ——— e e e e
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EXAMPLE C3

Crude rebaudioside A (80.37 % purity, 5 g), methanol (99 %, 9.5 mL), 1-
propanol (9.5 mL) and water (1 mL) were combined and heated to about 40-50°C for
10 minutes. The clear solution was cooled to 22°C for 2 hours and then stirred at room

temperature for 16 hours. The white crystalline product was filtered, washed twice with

a methanal: 1-propanol (10.0 mL, 1:1, v/v) mixture and dried in a vacuum oven at 50°C

for 16-24 hours under reduced pressure (20 mm) to yield 3.55 g of purified product (>
91.21 % by HPLC).

EXAMPLE C4

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 9.5 mL), 1-propanol
(9.5 mL) and water (1 mL) were combined and heated to about 40-50°C for 10 minutes,
The clear solution was cooled to 22°C for 2 hours and then stirred at room temperature
for 16 hours. The white crystalline product was filtered, washed twice with an ethanol:
1-propanol (10.0 mL, 1:1, v/v) mixture and dried in a vacuum oven at 50°C for 16-24
hours under reduced pressure (20 mm) to yield 2.5 g of purified product (> 94.0 % by
HPLC).

EXAMPLE C3

N Crude rebaudioside A (80.37 % purity, 5 g), methanol (99 %, 9.5 mL), 1-
butanol (9.5 mL) and water (1 mL) were combined and heated to about 40-50°C for 10
minutes, The clcar solution was cooled 10 22°C for 2 hours and then stirred at room
temperature for 15 hours. The white crystalline product was fi ltered, washed twice with
a mcthanol: [-butanol (10.0 mL, 1:1, v/v) mixture and dried in a vacuum oven at 50°C
for 16-24 hours under reduced pressure (20 mm) to yield 3.7 g of purified product 2
91.5 % by HPLC).

EXAMPLE C6

Crude rebaudioside A (80.37 % purity, 5 g), ethanol (95 %, 9.5 mL), 2-propanol
(9.5 mL) and \,;vater (1 mL) were combined and heated to about 40-50°C for 10 minutes,
The clear solution was cooled to 22°C for 2 hours and then stirred at room temperature
for 16 hours. The white crystalline product was filtered, washed twice with an ethanol:

2-propanol (10.0 mL, 1:1, v/v) mixture and dried in a vacuum oven at 50°C for 16-24
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hours under reduced pressure (20 mm) to yield 2.4 g of purified product (> 93.5 % by
HPLC).

EXAMPLE C7

Crude rebaudioside A (77.4 % purity, 5 g),rethanol (95 %, 9.5 mL), sec-butanol

5 (9.5 mL) and water (1 mL) were combined and heated to reflux for 10 minutes. The
clear solution was cooled to 22°C for 2 hours and then stirred at room temperature for

16 hours. The white crystalline product was filtered, washed twice with an ethano!: sec-
butanol (10.0 mL, 1:1, v/v) mixture and dried in a vacuum oven at 50°C for 16-24

hours under reduced pressure (20 mm) to yield 2.9 g of purified product ‘(> 93.0 % by
10 HPLC). '

EXAMPLE C8

-

Crude rebaudioside A (77.4 % purity, 5 g), m&hanoi (99 %, 9.5 mL), fert-
butanol (9.5 mL) and water (1 mL) were combined and heated to about 40-50°C for 10
minutes. The clear solution was cooled to 22°C for 2 hours and then stitred at room
15 temperature for 16 hours. The white crystalline product was filtered, washed twice with
methanol (99 %, 7.0 mL) and dried in a vacuum oven at 50°C for 16-24 hours under
reduced pressure (20 mm) to yield 3.9 g of purified product (> 83.0 % by HPLC).
EXAMPLE C9

’ Cerude rebaudioside A (77.4 % purity, 5 g), ethanol (95 %, 9.5 mL), tert-
20 butanol (9.5 mL) and water (I mL) were combined and heated to reflux for 10 minutes.

The clear solution was cooled to 22°C for 2 hours and then stirred at room temperature

for 16 hours, The white crystalline product was filtered, washed twice with ethanol (95

%, 7.0 mL) and dried in a vacuum oven at 50°C for 16-24 hours under reduced pressure

(20 mm) to yicld 2.9 g of purified product (> §8.0 % by HPLC).

——————— e e g



W0 2007/149672

10

15

PCT/US2007/069548
E 28

EXAMPLE SETD
Table 6: Summary of Examples D1-12

Solvent
Crude Organic Solvent Water ‘Wash Solvent | Yield | HPLC
Rebaudioside {mL) (mL) ® Purity
A(g) (%)
D1 50 MeQH (180) 20 MeOH 29.8 96.2
D2 50 MeOH (160) 4Q MeOH 31.2 95.5
1 D3 50 E1OH (188) 12 EtOH 37.3 93.4
D4 50 EtOH (184) 16 EtOH 31.7 95.3
D3 50 E1OH (180) 10 EtOH 359 | 94.7
D6 5¢ EtOH (176) 24 EtOH 38.2 97.3
D7 50 EtOH (172) 28 EwoH 32 98.1.
D8 50 EtOH (160) 40 E\OH 19.8 99.5
D9 50 1-Propanol (180) 200 1-Propanol 27 92.9
D10 50 2-Propanol (180) 20 2-Propanol 349 91.4
D11 50 1-Butanoel (180) 20 1-Butanol 40.6 93.1
D12 50 2-Butanol (130) 20 2-Butanol 40.4 3.5

EXAMPLE DI

Crude rebaudioside A (77.4 % purity, 50 g), methanol (99 %, 180 mL) and

- water (20 mL) were combined and heated to reflux for 30 minutes. The mixture was

then allowed to cool to ambient temperature for 16-24 hours. The white crystalline
product was filtered, washed twice with methano! (99 %, 25 mL), and dried in a

vacuum oven at 60°C for 16-24 hours under reduced pressure (20 mm) to yield 29.8 g
of purified product (96.2 % by HPLC).

EXAMPLE D2

Crude rebaudioside A (80.37 % purity, 50 g), methanol (99 %, 160 mL) and
water (40 mL) were combined and heated to reflux for 30 minutes. The mixture was
then allowed to cool to ambient temperature for | week. The while crystalline product
was filtered, washed twice with methanol (99 %, 25 mL), and dried in a vacuum oven

at 60°C for 16-24 hours under reduced pressure (20 mm) to yield 31,2 g of purified
product (95.5 % by HPLC). '
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EXAMPLE D3

Crude rebaudioside A (80.37 % purity, 50 g), cthanol (95 %, 188 mL) and water
(12 mL) were combined and heated to reflux for 30 minutes. The mixture was then
allowed to cool to ambient temperature for 16-24 hours. The whitclcrystalline product
was filtered, washed twice with ethanol (95 %, 25 mL), and dried in a vacuum oven at

60°C for 16-24 hours under reduced pressure (20 mm) to vyield 37.3 g of purified
product (93.4 % by HPLC).

EXAMPLE D4

Crude rebaudioside A (80.37 % purity, 50 g), ethanol (95 %, 184 mL) and water

(16 mL) were combined and heated to reflux for 30 minutes. The mixture was then

. allowed to cool to ambient temperature for 16-24 hours. The white crystalline product
was filtered, washed twice with ethanol (95 %, 25 mL), and dried in a vacuum oven at

60°C for 16-24 hours under reduced pressure (20 mm) to yield 31.7 g of purified
product (95.3 % by HPLC).

EXAMPLE D35

Crude rebaudioside A (80.37 % purity, 50 g), ethanol (95 %, 180 mL) and water
(20 mL) were combined and heated to reflux for 30 minutes. The mixture was then
allowed to cool to ambient temperature for 16-24 hours. The white crystalline product
was filtered, washed twice with ethanol (95 %, 25 mL), and dried in a vacuum oven at

60°C for 16-24 hours under reduced pressure (20 mm)-to yield 35.7 g of purified
product (94.7 % by HPLC).

- EXAMPLE D6

Crude rebaudioside A (80.37 % purity, 50 g), ethanol (95 %, 176 mL) and water

(24 mL) were combined and beated to reflux for 30 minutes. The mixture was then

allowed to cool to ambient temperature for 16-24 hours. The white crystalline product

“was filtered, washed twice with ethanol (95 %, 25 mL), and dried iﬁ a vacuum oven at

60°C for 16-24 hours under reduced pressure (20 mm) to yield 38.2 g of purified
product (97.3 % by HPLC).
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EXAMPLE D7

Crude rebaudioside A (80.37 % purity, 50 g), ethanol (95 %, 172 mL) and water
(28 mL) were combined and heated to reflux for 30 minutes. The mixture was then
allowed to cool to ambient temperature for 16-24 hours. The white crystalline product
was filtered, washed twice with ethanol (95 %, 25 mL), and dried in a vacuum oven at
60°C for 16-24 hours under reduced pressure (20 mm) to yield 32.0 g of purified
product (98.1 % by HPLC).

EXAMPLE D8

Crude rebaudioside A (80.37 % purity, 50 g), ethanol (95 %, 160 mL) and water
(40 mL) were combined and heated to reflux for 30 minutes. The mixture was then
allowed to cool to ambient temperature for 16-24 hours. The white crystalline product
was filtered, washed twice with ethanol (95 %, 25 mL), and dried in a vacuum oven at

60°C for 16-24 hours under reduced pressure (20 mm) to vield 19.8 g of purified
product (99.5 % by HPLC).

EXAMPLE D9

Crude rebaudioside A (80.37 % purity, 50 g), 1-propanol (180 mL) and water
(20 mL) were combined and heated to reflux for 30 minutes. The mixture was then
allowed to cool to ambient temperature for 16-24 hours. The white crystalline product
was filtered, washed twice with 1-propanol (25 mL}, and dried in a vacuum oven at
80°C for 16-24 hours under reduced pressure (20 mm) to yield 27.0 g of purified
product (92.9 % by HPLC).

EXAMPLE D10

Crude rebaudioside A (80.37 % purity, 50 g), 2-propanol (180 mL) and water
(20 mL) were combined and heated to reflux for 30 minutes. Thé mixture was then
allowed to cool to ambient temperature for 16-24 hours. The white crystalline product
was filtered, washed twice with 2-propanol (23 ml.), and dried in a vacuum oven at

60°C for 16-24 hours under reduced pressure (20 mm) to yield 34.9 g of purified
product (91.4 % by HPLC). '
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EXAMPLE D11

Crude rebaudioside A (80.37 % purity, 50 g), I-butanol (180 mL) and water (20
mL) were combined and heated to reflux for 30 minutes. The mixture was then
allowed to cool to ambient 1empcra‘turc for 16-24 hours. The white crystailine product
was filtered, washed twice with 1-butanol (25 mL), and dried in a vacuum oven at 60°C

for 16-24 hours under reduced pressure (20' mm) to yield 40.6 g of purified product
(93.1 % by HPLC).

EXAMPLE D12

Crude rebaudioside A (80.37 % purity, 50 £), 2-butanol (180 mL) and water (20
mL) were combined and heated to reflux for 30 minutes. The mixture was then
allowed 1o cool to ambient temperature for 16-24 hoursl. The white crystalline product
was filtered, washed twice with 2-butanol {25 mL), and dried in a vacuum oven at 60°C

for 16-24 hours under reduced pressure (20 mm) to yield 40.4 g of purified product
(90.5 % by HPLQ).

EXAMPLE SETE
Table 7: Summary of Examples E1-E3

Crude Ethanol Organic Water -1 Methanol Yield | HPLC
Rebaudioside | (95%)(mL) | Co-solvent {mlL) Slurry (&) Purity
A (mL) (mL) (%)
L1 50 160 Methanol 25 200 127 | >97
(60)
E2 50 160 Methanol . 25 300 18.6 >97
(60)
E3 50 160 Methanol 25 350 222 >97
(60)
EXAMPLE EI

" Crude rebaudioside A (41 % purity, 50 g), ethanol (95 %, 160 mL), methanc!
(99.8 %, 60 mL) and water (25 mL) were combined by stirring at 22°C. A white
product crystallized out in 5-20 hours. The mixturc was stirred for additional 48 hours.
The white crysta-lline product was filtered and washed twice with cthanoi (95 %, 25
mL). The wet cake of white crystalline product then was slurried in methanol (99.8 %,
200 mL) for 16 hours, filtered, washed twice with methanol (99.8 %, 25 mL), and dried
in a vacuum oven at 60°C for 16-24 hours under reduced pressure (20 mm) to yield
12.7 g of purified product (> 97 % by HPLC).
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EXAMPLE E2

Crude rebaudioside A (48 % purity, 50 g), ethanol (95 %, 160 mL), methanol

(99.8 %, 60 mL)A and water (25 mL) was combined by stirring at 22°C. The white

product crystallized out in 3-6 hours, The mixture was stirred for additional 48 hours.
The white crystalline product was filtered and washed twice with ethanol (95 %, 25
mL). The wet cake of white crystalline product then was slurried in methanol (99.8 %,

300 mL) for 16 hours, filtered, washed twice with methanol {99.8 % 25 mL) and dried

-in a vacuum oven at 60°C for 16-24 hours under reduced pressure (20 mm) to yield

18.6 g of purified product (> 97 % by HPLC).
EXAMPLE E3

Crude rebaudioside A (55 % purity, 50 g), ethanol (95 %, 160 mL), methanol

- (99.8 %, 60 mL) and water (25 mL) was combined by stirring at 22°C. The white

product crystallized out in 15-30 minutes. The mixture was stirred for an additional 48
hours. The white crystalline product was filtered and washed twice with ethanol (95 %,
25 mL). The wet cake of white crystalline product was slurried in methanol (99.8 %,
350 mL) for 16 hours, filtered, washed twice with methanol (99.8 %, 25 mL) and dried

in a vacuum oven at 60°C for 16-24 hours under reduced pressure (20 mm) to yield

. 22.2 g of purified product (> 97 % by HPLC).

EXAMPLE F

A solution of substantially pure rebaudioside A obtained using the purification
technique described hercinabove ( >97 % pure by HPLC ) was prepared in double
distilled water (12.5 gm in 50 mL, 25 % concentration) by stirring the mixture at 40°C
for 5 minutes. An amorphous form of rebaudioside A was formed by immediatcly using
‘the clear solution for spray drying with the Lab-Plant _spray drier SD-04 instrument
(Lab-Plant Ltd., West Yorkshire, U. K.). The solution was fed through the feed pump
into the nozzle atontizer, which atomized the rebaudioside A solution into a spray of
droplets with the help of a constant flow of nitrogen / air. Mmsture was evaporated
from the droplets under controlled temperature conditions (about 90 to about 97°C) and
airflow conditions in the drying chamber and resulted in the formation of dry particles.

This dry powder (11-12 g, H,0 6.74 %) was discharged continuousty from the drying
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chamber and was collected in a bottle, The rate of dissolution in water at room

“temperature was determined to be > 35.0 %, .

While the invention has been described in detail with respect to specific
embodiments thereof, it will be appreciated that those skilled in the art, upon attaining

5 an understanding of the foregoing, may readily conceive of alterations to, variations of,
and equivalents to these embodiments. Accordingly, the scope of the present invention

should be assessed as tﬁat of the appended claims and any equivalents thereof.
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We claim: .
1. A method for purifying rebaudioside A comprising the steps of:

combining crude tebaudioside A and an aqueous organic solvent to form a
rebaudioside A solution, the aqueous organic solution comprising water in an amount from
about 10 % to about 25 % by weight; and

crystallizing from the rebaudioside A solution in a single step a substantially pure
rebaudioside A composition comprising rebaudioside A in a purity greater than about 95 %
by weight on a dry basis.

o

2, The method of claim 1, further comprising the step of heating the
rebaudioside A solution. '

3. The method of claim 2, further comprising the step of cooling the
rebaudioside A solution.

4, The method of claim 1, wherein rebaudioside A solution in the single

crystallization step is stirred or unstirred.

5. The method of claim 1, further comprising the step of seeding (optional) the
rebaudioside A solution at an appropriate temperature with an amount of rebaudioside A

sufficient to promote crystallization of rebaudioside A.

6. The method of claim 1, further comprising the steps of separating and
washing the substantially pure rebaudioside A composition.

7. The method of claim 6, further comprising the step of drying the

substantially pure rebaudioside A composition.
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8. The method of ¢laim 1, wherein the crude rebaudioside A comprises
substantially no rebaudioside D impurity, and the method further comprises slurrying the

substantially pure rebaudioside A composition in an aqueous organic solvent or in an

organic solvent.

9. The method of claim 8, further comprising the steps of separating and

washing the substantially pure rebaudjoside A composition,

10. The method of claim 9, further comprising the step of drying the

composition of a substantially pure rebaudioside A.

11. The method of claim 1, wherein the aqueous organic solvent comprises a

mixture of at least one organic solvent and water.

2. The method of claim 11, wherein at lcast one organic solvent comprises an
alcohol, '

>

13. The method of claim 12, wherein the alcohol comprises ethanol.
14, The method of claim 12, wherein the alcohol comprises methanol,

15. The method of claim 12, wherein the alcoho! comprises a mixture of
ethano] and methanol.

16.  The method of claim 15, wherein the ethanol and methanol are present in

the aqueous organic solution in a weight ratio from about 20 parts to about 1 parts ethanol
to about 1 part methanol.

17. The method of claim 15, wherein the ethanol and methanol are present in

the aqueous organic solution in a weight ratio from about 3 parts to about ] part ethano] to
about 1 part methanol.
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18. The method of claim 1, wherein the at least one aqueous organic solvent
comprises an organic solvent selected from the group consisting of acetone, acctonitrile,

methanol, ethanol, -1-propanol, isopropanol, I-butanol, 2-butanol, tert-butanol, and

mixtures thereof,

19, The method of claim 1, wherein the aqueous organic solvent and the crude
rebaudioside A are present in the rebaudioside A solution in a weight ratio from about 4 to

about 10 parts aqueous organic solvent to about 1 part crude rebaudioside A.

20. The method of claim 1, wherein the aqueous organic solvent and the crude
rebaudioside A are present in the rebaudioside A solution in a weight ratio from about 3 to

about 5 parts aqueous organic solvent to about | part crude rebaudioside A.

21, The method of claim 1, wherein aqueous organic solvent comprises water in
an amount from about 10 % to about 25 % by weight.

22. The method of claim 1, wherein the crude rebaudioside A mixture

comprises rebaudioside A in a purity from about 40 % to about 95 % by weight.

23, The method of claim 1, wherein the crude rebaudioside A mixture

comprises rebaudioside A in a purity from about 60 % to about 85 % by weight.

24, The method of claim 1, wherein the crude rebaudioside A mixture

comprises rebaudioside A in a purity from about 70 % to about 85 % by weight.

25. The method of claim 1, wherein the method is carried out at approximately
room temperature,
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26. The mﬁd of claim 2, wherein the step of hcating the rebaudioside A

solution comprises heating the rebaudioside A solution to a temperature in a range from
about 20°C to about 40°C.

-

27.  The method of claim 2, wherein the step of heating the rebaudicside A

solution comprises heating the rebaudioside A solution to a temperature in a range from
about 40°C to about 60°C,

28.  The method of claim 2, wherein the step of heating the rebaudioside A

solution comprises heating the rebaudioside A solution to about a reflux temperature.

29, The method of claim 3, wherein the step of cooling the rebaudioside A

solution comprises cooling the rebaudioside A solution to a temperature in a range from
about 4°C to about 25°C.

30. The method of claim 3, wherein the step of cooling the rebaudioside A

solution comprises cooling the rebaudioside A solution for about 0.5 hours to about 24
hours.

31. The method of claim 1, wherein the substantially pure rebaudioside A

product comprises rebaudioside A in a purity greater than about 97 % rebaudioside A by
weight on a dry basis.

32. The method of claim 1, wherein the substantially pure rebaudioside A

product comprises rebaudioside A in a purity greater than about 98 % rebaudioside A by
weight on a dry basis. |

33. The method of claim 1, wherein the substantially pure rebaudioside A

product comprises rebaudioside A in a purity greater than about 99 % rebaudioside A by
weight on a dry basis.
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34. The mefiiod of claim 1, further comprising the stéPs of:
heating the rebaudioside A aqueous organic solvent mixture;
cooling the rebaudioside A s‘olution;

separating and washing a substantially pure rebaudioside A composition;

and

drying the substantially pure rebaudioside A composition.
35. A substantially pure rebaudioside A composition made according to the
method of claim 1, wherein the substantially pure rebaudioside A composition comprises a

polymorph having an X-ray diffraction pattern substantially similar to Figure 7.

36. A substantially pure rebaudioside A composition made according to the

method of claim 1, wherein the substantially pure rebaudioside A composition comprises a

polymorph halving an X-ray diffraction pattern substantially similar to Figure 8.

37. A substantially pure rebaudioside A composition made according to the
method of claim 1, wherein the substantially pure rebaudioside A composition comprises a

polymorph having an X-ray diffraction pattern substantially similar to Figure 9.

38. A substantially pure rebaudioside A composition made according to the
method of claim 1, wherein the substantially pure rebaudioside A composition comprises a

polymorph having an X-ray diffraction pattern substantially similar to Figure 10.

39. A substantially pure rebaudioside A composition made according to the
method of claim 1, wherein the substantially pure rebaudioside A composition comprises

an amorphous form having an X-ray diffraction pattern substantially similar to Figure 11.

40.  The method of claim 1, further comprising the step of forming an

amorphous form of the substantially pure rebaudioside A composition.
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41.  The me%od of claim 38, wherein the step of forming an amorphous form of

the substantially pure rebaudioside A composition comprises a method selected from the
group consisting of ball milling, precipitation, lyophilization, cryogrinding, and spray-

drying.

42. A substantially purc rebaudioside A composition made according to the

method of claim 1.

—— v e e o - [
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PATENT COOPERATION TREATY

From the RECEIVING OFFICE

o PCT

PETER G. PAPPAS
SUTHERLAND ASBILL & BRENNAN LLP
989 PEACHTREE STREET, NE

COMMUNICATION N CASES FOR WHICH
ATLANTA, GEORGIA 30309-3996

NG OTHER FORM IS APPLICABLE

Date of mailin
Confirmation No: 4152 Jvoar)

(day/month/year) 24 Jul 2007

Applicant’s or agent’s file reference REPLY DUE

25040-2775 See paragraph 1 below

International application No. International filing date

/£
PCT/US2007/069548 (daylmonitiyear) 23 May 2007 .

Applicant
THE COCA-COLA COMPANY

1L ] REPLY DUE within months/days from the above date of mailing

[] NO REPLY DUE, however, see below

E] IMPORTANT COMMUNICATION

, D INFORMATION ONLY

2. COMMUNICATION:

The applicant's attention is drawn to the fact that according lo the national law of the United States of America, only

the inventor is entitled to file a national application (Article 27(3)). The United Stales of America is designated in the

international application, however, (i) The named inventor(s} is (are) nol also indicated as applicanti(s} for the
purposes of the designation of the United Slates of America, and is (are) not indicated as being deceased:; or {ii) no
inventor is indicated.if no inventor is indicated as applicant for the purposes of the designation of the United States
of America, the application may be rejecled by the United Stales Patent and Trademark Office as a designated

Office.
Name and mailing address of the receiving Office Authorized officer
Mail Stop PCT, Commissioner for Patents Zeta Ad
P.O. Box 1450, Alexandria, VA 22313-1450 cla Acams
Facsimile No. 571-273-3201 Telephone No. 703-308-9013

Form PCT/RO/132 (July 1992; reprint January 2004)



PATENT COOPERATION TREATY

From the RECEIVING QFFICE

PCT

To:

PETER G. PAPPAS

SUTHERLAND ASBILL & BRENNAN [_LP
999 PEACHTREE STREET, NE
ATLANTA, GEORGIA 30308-3996

NOTIFICATION OF THE INTERNATIONAL
APPLICATION NUMBER AND OF THE
INTERNATIONAL FILING DATE

(PCT Rule 20.2(c))

Date of mailing

Confirmation No: 4152 (daytmonth/year)

24 Jul 2007

Apbplicant’s or agent’s file reference
IMPORTANT NOTIFICATION

25040-2775
International application No. International filing date (day/month/vear) Priority date (day/month/year)
PCT/US2007/068548 .23 May 2007 19 Jun 2006

Applicant
THE COCA-COLA COMPANY

Title of the invention .
REBAUDIOSIDE A COMPOSITION AND METHOD FOR PURIFYING REBAUDIOSIDE A

1. Theapplicantis hereby notified that the international application has been accorded the international application number and the
» international filing dateindicated above. '

2. Theapplicantis further notified that therecord copy of the international application:
' 24 Jul 2007

[E was transmitted to the Intemational Burcau on

D hasnot yet been transmitted to the International Bureau for the reason indicated belowand a copy ofthis notification
hasbeen sentio the International Burcau*;

[] because thenecessary national security clearance has not yet been obtained.

D because (reason to be specified):

* TheInternational Bureau monitors the transmittal of the record copy by thereceiving Office and will notify theapplicant (with
Form PCT/IB/301) ofitsreceipt. Should therecord copy nothave been received by the expiration of 14 months from the priority
- date, the International Bureeu will notify the applicant (Rule 22.1 ().

Completed by: 28

Additional license for foreign transmittal not required. This subject matter is covered by a license already granted or
the cquivelent U.S, national application. Refer to that license for information concerning its scope.

3. FOREIGN TRANSMITTAL LICENSE INFORMATION

u

[]

License for foreign transmittal not required. 37 CFR, 5.11(e)(1) or 37 CFR 5.1 (€)(2). However, a license may be
required for additional subject matter. Sce 37 CER 5.15(b).

18 Jul 2007
Foreign transmittal licensc granted. 35 U,S.C, 184; 37 CFR 5.11 on .

(date)

3 37crr 5150 37 CER 5.15(b)
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PATENT COOPERATION TREATY

From the RECEIVING OFFICE

| | | PCT

PETER G. PAPPAS

999 PEACHTRE ™% S NOTIFICATION CONCERNING PAYMENT
Rk Do OF PRESCRIBED FEES
ATLANTA, GEOISH J2L VE
(PCT Rutes 14, 15 and 16 and Administrative
i Yo7 Instructions, Sections 102bis(c), 304,
Mg BT 2007 323(b), 707(b) and 803)
SUTHERLAND ASBILL G- -
d y/month/year) . 24 Jul 2007
Applicant’s or agent's file refdvelicdbee PAYMENT DUE
' 25040-2775 see item 3 for time limits
International applicatien No, International filing date/Date of receipt Priority date (day/monti/year)
day; hy
PCT/US2007/069548 (™™™ 54 May 2007 19 Jun 2006

Applicant
THE COCA-COLA COMPANY

N

I, The applicant is hereby notified that this receiving Office has received:

the payment of all the prescribed fees, and D an overpayment, which will be refunded in due course.

l:] no or insulficient payment of the prescribed fees and the applicant is hereby invited to pay the balance due, as
summarized under item 2, within the time limit(s) indicated under item 3.

2. Fees and payment calculation:

3,654.00 3,654.00 .0.00
Total fees payabie Amount paid . : Balance

D The details of the calculation are given in the Annex.

3. Timelimit(s) for payment and amoun{(s) payable (Rules 14.1, 15.4 and 16.1{f):

D within ONE MONTH from the date of receipt of the international application (for the transmittal fee (if any), the search

fee and the international filing fee). The amount payable for each fee is the amount applicabie on the date of receipt of the
international application.

| | within 16 MONTHS from the priority date (only for the fee for priority document), The applicant’s attention is drawn to the
fact that the reguest made by the applicant under Rule 17.1(b} wili be considercd not to have been made unless the fee is paid

within that time limit.
4. Additional observations (if necessary):

The search copy will not be transimitted 1o the International Searching Authority until the search fee is paid (therefore the
start of the international search will be delayed) (Rule 23.1(a) and (b}).

Name and mailing address of the receiving Office Authorized officer
Mail Stop PCT, Commissioner for Patents Zela Adams
P.0. Box 1450, Alexandna, VA 22313-1450
Facsimile No. 571-273-3201 Telephone No. 703-308-9G13

Form PCT/RO/102 (January 2004)
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ANNEX TO FORM PCT/RO/162
CALCULATION OF THE PRESCRIBED} FEES

International application No.

m International Filing Fee

Fixed amount for first 30 sheets:

831.00 [i1]

12.00

27 « = 324.00
Number of sheets Fee per sheet
in excess of 30
Additional
component: . , 400 x 0.00 . 0.00

or

character coded format: .
or

coded format; .

. Sub-total;

Amount paid:

Balance: .

Fee for Priority Document
Prescribed amount: |
Amount paid: .

Balance:

Fee per sheet

Reduction where the international appiication is filed
(See PCT Applicant's Guide, Volume I, General Part,
Jor details on the availability of this reduction}:

using the PCT-EASY software: .

. 0.00 [7]

in electronic form where the text of the
description, claims and abstract is not in

- 0.001]

in electronic form where the text of the
description, claims and abstract is in character

- 0.00[7]

PCT/US2007/069548

Transmittal Fee

Prescribed amount: 300.00 IT]

Amount paid: - 300.00 correct amount

Balance: , = 0.00 [} overpayment

[:] balance due

Scarch Fee

Prescribed amount: 2,059.00 {5]

Amount paid: - 2'053'88 correct amount

Balance; . .

D overpayment
D balance due

1,255.00 [i1+iz+13+]

Prescribed total amount (The amount to be entered at | is the sub-total
entered at (il+i2+i3-1), except where the applicant is for all applicants
are) entitled to a reduction of 75%," in whick case the amount to be
entered at I 'is 25% of the sub-total (11+i2+i3-5); certain applicants from
cerlain States are entitled to a reduction of 75% of the international
filing fee; see Notes to the Fee Calculation Sheet as annexed 1o the
Request Form, PCT/RO/I 01, for details)

1,255.00 m
1,255.00
00 [E correct amount
0. ] overpayment
[_—_] balance duc
40.00 [P]
40.00 correct amount
0.00

[] overpayment

[[] vaiance due

Form PCT/RO/102 (Annex) (January 2004)
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PCT REQUEST

1/6

Original (for SUBMISSION )

0 For receiving Office use only
0-1 International Application No.
0-2 International Filing Date
0.3 Name of receiving Office and "PGT
International Application®
0-4 Form PCT/R0O/101 PCT Request
0-4-1  |Prepared Using PCT-SAFE [EASY mode]
Version 3.51.,018.193 MT/FOP
20070401/0.20.5.9
0-5 Petition
The undersigned requests that the
present international application be
processed according to the Patent
Cooperation Treaty
0-6 Rwﬁvmgoﬁkehpﬂﬂhdbyma United States Patent and Trademark
=pplicant) Office (USPTO) (RO/US)
0-7 Applicants or agent's file reference 25040-2775
! Title of Invention REBAUDIOSIDE A COMPOSITION AND METHOD
FOR PURIFYING REBAUDIOSIDE A
Il Applicant
-1 This person is appl icant only
-2 |Applicant for all designated States except US
4 |Name THE COCA-COLA COMPANY
-5 Address Patents
One Coca-Cola Plaza, NW
Atlanta, Georgia 30313
United States of America
li-6 State of nationality us
-7 State of residence Us
-8 Telephona No. 404.676.2121
11-9 Facsimile No. 404.575.8414
-1 Applicant and/or inventor
H-1-1  (This person Is inventor only
lil-1-4 Name (LAST, First) PRAKASH, Indra
i-1-5  (Address

9750 Talisman Drive
Alpharetta, Georgia 30022

United States of America




25040-2775
2/6

‘PCT REQUEST
Orlginal (for SUBMISSION )

-2 ‘ Applicant and/or inventor

I-2-1  |This person is inventor only

-2-4  [Nama (LAST, First) DUBOIS, Grant , E.

-2:5  lAddress 215 Quincy Lane
Roswell, Georgia 30076

, United States of America

n-3 Applicant andior inventor

ll-3-1  |This person Is inventor only

-3-4  [Name (LAST, First} KING, George, A.

-3-5  |Address 1755 Wildwood Road
Atlanta, Georgia 30306
United States of America

4 Applicant and/or Inventor

1-4-1 This person is

l-4-4

. n-4-5

Name (LAST, First)
Address

inventor only
UPRETI, Mani
1943 Rotherham Way

" |[Punwoody, Georgia 30338

United States of America

-1

IV-1-1
ty.1-2

Iv-1-3
IV-1-4
V-1-5

Agent or common representative; or
address for correspondence

The person identified below I hereby/
has bean appointed to act on behalf of
the applicant(s) before the compatent

International Authorities as:
Name (LAST, First)

Address

Telephane No.
Facsimile No,

e-mail

agent

PAPPAS, Peter; G.

SUTHERLAND ASBILL & BRENNAN LLP
399 Peachtree Street, NE
Atlanta,-Georgia 30309-39956
United Statgs of America

404.853.8000
404.853.8006
pete.pappas@sablaw.com

V.1-6

Agent's registration No.

33,205

. Iv-2

V.2-1

Additional agent(s)

Name(s)

additional agent(s) with same address as
first named agent '

WARREN, Daniel, J.(34,272);
WARREN,William, L.(36,714); GRIFFIN,
III,Malvern, U.(38,899); KING,Kevin,
W.(42,737); COOK,William T.(58,072);
FANG, Lei (44,676) ; KORN, Russell,
A.(54,236); KRAUSE,Michael, I.(53,157);
LONG,William, F.{(51,967);

ONDRICK, Christina (46,198); WADE, Rathryn,

H. (54,682} ; WALTERS, Robert, J.(40,862);



25040-2775
318
PCT REQUEST
Originat (for SUBMISSION )
LESTER,Elizabeth, A. (55, 373); TSE,Kar,
Yee (58,702); CHANG,Jason. V. (58,092);
CHAN, Christopher, J.(44,070)
V-3 Additional agent(s)

agent

IV-3-1  [Name (LAST, Flrst) LONGO, Ivor, J.

WV-3-2  |Address THE COCA-COLA COMPANY
Patents
One Coca-Ccla Plaza, NW
Atlanta, Georgia 30313
United States of America

1vV-3-3 ] Telephone No. 1404.676.2121

IV-3-4  {Facsimile No. 404.676.8414

WV-3-5  |e-mail ilongo®na.ko.com

iV-3-6  1Agent’s registration No, 46,869

v4 Additional agent(s) agent

IV-4-1  |[Name {LAST, First) TUBACH, Che rvl, J.

IV-4-2 | Address THE COCA-COLA COMPANY
Patents
One Coca-Cola Plaza, NW
Atlanta, Georgia 30313
United States of America

iV-4-3  |Telephone No, 404.676.2121

iV-4-4  {Facsimiie No. 404.676.84 14

IV-4-5  [e-mail ctubach@na.ko.com

IV-4-6  |Agent's registration No. 38,346

V-5« Ac_iditional agent(s) agent

V-5-1  |Namg (LAST, First) VO, Hoang, M.

V-5-2  |Address THE COCA-COLA COMPANY
Patents
One Coca-Cola Plaza, NW
Atlanta, Georgia 30313
United States of America

IV-5-3  |Telephone No, 404.676.2121

IV-5-4  [Facsimile No. 404.676. B414 "

V55 je-mail hvo@na .ko.com

V-5-6  |Agent's registration No,

47,158




25040-2775

PCT REQUEST

416

Orlginal (for SUBMISSION )

DESIGNATIONS

V-1

The fillng of this raquest constitutes
under Rule 4.9(a), the designation of
all Contracting States bound by the
PCT on the International filing date,
for the grant of every kind of
protection available and, where
applicable, for the grant of both
ragional and national patents.

VI-1-1
ViI-1-2
VI-1-3

Priority claim of earlier national
apphication

Filing date
Number

Country

18 June 2006 (19.06.2006)
60/805,216
us

VI-2

VI-2-1
VI-2-2
VI-2-3

Priority claim of earlier national
appllcation

Flling date
Number

Country

12 February 2007 (12.02.2007)
60/869,318
us

VI-3

Priority document request

The recelving Office Is requested to
prapare and ransmit to the International
Bureau a certified copy of the sarlier
application(s) identified above as
item{s):

vVI-1, VI-2

Vi-4

Incorporation by reference :

where an element of the intemational
application referred to in Article
T1{1)(iii)(d) or (o) or a part of the
description, claims or drawings refetred
to in Rule 20.5(a) is not otherwise
contained in this International application
but is complately contained in an earlisr
application whose priority is claimed on
the date on which one or mora elements
referred to in Article 11(1)(iii) were first
received by the receiving Office, that
element or part is, subject to
confirmation under Rule 20.6,
incorporated by reference In this interna-
tional application for the purposes of
Rufe 20.6.

vil-1

International Searching Authority

Chosen

European Patent Office (EPO) (ISA/EP)




25040-2775

PCT REQUEST

5/6

Original (for SUBMISSION )

Vill Declarations Number of declarations
Vi1 Deciaration as to the Identily of the

inventor
VHI-2 Declaration as o the applicant's -

entitlement, as at the international filing

date, to apply for and be granted a

patant
Vili-3 Declaration as 1o the applicant's

entitlement, as at the international filing

date, to claim the priority of the earlier

™~ lapplication '

V-4 Declaration of inventorship {only for the

purpases of the designation of the

United States of America)
VII-5  |Declaration as to non-prejudicial

disclosures or exceptions to lack of

noveity
1X Check list number of sheets electronic file(s) attached
1X-1 Request {inciuding declaration sheets) 6 /
IX-2 Description 33 -
IX-3 Claims 6 -
1X-4 Abstract 1 v
1X-5 Drawings 11 -
1X-7 TOTAL 57

Accompanying ltems paper document(s) attachad alectronic fite(s) attached
IX-8 Fea calculation sheet v -
IX-17  |PCT-SAFE physical media - V4
IX-19  |Figure of the drawings which should 2

accompany the abstract
IX-20 . |Language of filing of the intemational Engligh

application ' /—8\
X1 Signature of applicant, agent or

common representative
X114 |Name (LAST, First) APPRS, Peter, G. W
X-1-2  [Name of signatory
X-1-3  |Capacity




25040-2775
6/6
PCI REQUEST
Original {for SUBMISSION )
FOR RECEIVING OFFICE USE ONLY

101 Data of actual receipt of the

purperted international application
10-2 Drawings:
10-2-1  |Received
10-2-2  |Not received
10-3 Corrected date of actual receipt due

© |to later but timely received papers or

drawings completing the purported

International application
104 Date of timely recaipt of the required

corrections under PCT Article 11(2)
10-5 International Searching Authority ISA/EP
10-6 Transmittal of search copy delayed

until search fee Is pald

FOR INTERNATIONAL BUREAU USE ONLY

11

Date of recsipt of the record copy by
the International Bureau
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Petont Dfice GERMANY

Tel. +49(0)892399 -0

Offlce eurnpéen
des brevets

. must be represented by a professional representative (Art. 133(2) and Art. 134(1) and (8) EPC)

Fax +49 (0)89 2399 - 4465

AT O

this communication:
PAPPAS, Peter, G. et al. Tel.:+31 (0)70 340 45 00
Sutherland Asbill & Brennan LLP
999 Peachtree Street, NE
Atlanta, GA 30309-3996
ETATS-UNIS D'AMERIQUE

RECEIVED
NOV O 6 2408 _
SUTHERLANE ASILL & BRERNARLLE 31.10.08

eference Application No /Patent No.
07797688.4 - 2114 PCT/US2007069548

Applicant/Proprietor

The Coca-Cola Company

Entry into the European phase before the European Patent Office

The following information describes the procedural steps requiréd for ehtry into the European phase before

the European Patent Office (EPO). You are advised to read it carefully because failure to take the
necessary action in due time can lead to. a loss of rights. : ’

1. The above mentioned international patent application has been given the European application
No. 07797688.4.

2. Applicants without aresidence or thelr principal place of business in an EPC Contracting State may

themselves initiate European processing of their international applications, provided they do so before
expiry of the 31st month from the priority date.

During the European phase before the EPO as designated or elected Office, however, such applicants

Where, at the expiry of the time period laid down in Rule 163(5) EPC, the requirements of Article 133(2)

EPC have not been complied with, the European patent application will be refused, pursuant to
Rule 163(6) EPC. . .

Please note that a professional representative authorised to act before the EPO and who acted for the
applicant during the international phase does not automatically become the representative for the
European phase. Applicants are therefore strongly advised to appoint in good time any representative

they wish to initiate the European phase for them: otherwise the EPO has to send all communications
directly to the applicant. :

3. Applicants with a residence or thelr principal place of business in an EPC Con!racting State are not
obliged to appoint for the European phase a professional representative authorised to act before the
EPO. However, in view of the complexity of the procedure it.is recommended that they do so.

4. Applicants and professional representatives are also strongly advised to initiate the European phase
using EPO Form 1200. It is available free of charge from the EPO or via the EPO website at
http.//www.epo.org. Similarly, it can be or generated with the epoline® Online Filing Sottware,

obtainable free of charge from the EPO (hitp://www.epoline.org) The use of the form is not
compulsory.
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Date page 2 ’ Application No. 07797688 .4

‘5. Where the EPO is acting as designated or elected Office (An. 22(1) and (3) and Art. 39(1) PCT), to enter
the European phase before the EPO, the following acts must be performed by the applicant within 31

months from the date of filing of the international application or (where applicable) the earliest priority
date: ) - : :

a) Supply a translation of the international applicatidn into an EPO official language, if the

International Bureau did not publish the application in such language (Art. 22(1) PCT and
R. 159(1)(a) EPC), ‘ E

b) Specify the application documents, as originally filed or as ‘amended, on which the European
grant procedure is to be based (R. 159(1)(c) EPC); :

€} Paythe filing fee and, where a supplementary European ‘'search n;port has to be drawn up, the
search fee (R. 159(1)(c) and (e) EPC);

d) Pay the designation fee for each désignated Contracting State if the time limit laid down in
Rule 39(1) EPC (i.e. six months after publication of the internationa! search report) has expired
before the 31-month period pursuant to Rule 189(1) EPC (R. 159(1)(d) EPC);

e) File the request for examination if the time limit laid down in Rule 70(1) EPC (i.e. six months after
publication of the international search report) has expired before the 31-month period pursuant
to Rule 159(1) EPC (R. 159(1)(f) EPC);

f) Pay the renewal fee in respect of the third year, if the fee has fallen due (sée Rule 51(1) EPC)
before expiry of the 31-month period pursuant to Rule 159(1) EFC (R. 159(1)(g) EPC); '

g) File, where applicable, the certificate of exhibition referred to in Article 55(2) and Rule 25 EPC
(R 159(1)(h) EPC); : :

h) Pay the claims fees for the sixteenth and each subsequent claim when the application

documents on which the European grant procedure is to be based comprise more than fifteen
claims (R. 162(1) EPC).

If either the translation of the interpational application or the request for examination is not filed in due time,
or if the filing fee or the search fee is not paid in due time, or no designation fee is paid in due time, the
European patent application shall be deemed 1o be withdrawn {R. 160(1) EPC).

If the renewal tee is not paid in due time, it méy still be paid within six months of the due date, provided that
an additional fee is also paid within that period (R. 51(2) EPC).

If the claims fees are not paid in due time, they may still be paid within one month from a communication of
the EPO pointing out the failure to observe the time limit (R. 162(2) ERPC). : :

6. For an overview of search and examination fees, see the Notice from the European Patent Office dated
1 March 2006 (OJ EPO 2006, 192). The amounts of the fees are reguiarly published in the Official
Journal of the EPO and are available on the EPO internet site at http://'www.epo.org. At any time,
payments to the EPO can be validly made by anybody, '

7. If the applicant had appointed a representative during the application's international phase, the présent
Form will be sentto the representative, asking him to inform the applicant accordingly.

All subsequent éommunicationvs will be sent to the applicant, or if the EPO is informed of his
appointment in time, to the applicant's European representative.
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page 3 Application No.' 07797688 .4

8.

For more details about time limits and procedural acts before the EPO as designated or elected Office,
see the EPO brochure "How to get an European patent”, Guide for appiicants - Part 2, PCT procedure
before the EPO - "Euro-PCT" (EPO PCT Guide). This brochure, the list of professional representatives

before the EPO, Form 1200 and details of the latest fees are available on the Internet under

hitp://www.epo.org.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent nod Trademark Office
Address: COMMISSIONER FOR PATENTS
P.0O, Box 1430
- Alexandris, Visginia 22313-1450
\ m,\up(o gov

APPL NO, F'LEZ‘)GD%E”” ART UNIT | FIL FEE RECD ATTY.DOCKET NO orAWINGS | TOT cims | D cums
60/805,216 06/19/2006 200 25040-1584 10 _ A
) gav Eﬁ CONFIRMATION NO. 8756
g%O'ﬁEERLA D ASBILL & BRENNANIL B Q"““‘ ' ™' FILING RECEIPT |
ggg'pEACHﬁREESSTREET, N - [T nang IR AR AR
ATLANTA. GA 30309 JUL 1% ik 0C000000019537795 |

(] SUTHBE{-:Z{REL&IASENAS% LL_ & Date Mailed: 07/10/2006

Receipt is acknowledged of this provisional Patent Application. It will not be examined for patentability and will
become abandoned not later than twelve months after its filing date. Be sure to provide the U.S. APPLICATION
NUMBER, FILING DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this
application. Fees transmitted by check or draft are subject to collection. Please verify the accuracy of the data
presented on this receipt. If an error is noted on this Filing Receipt, please mail to the Commissioner for
Patents P.O. Box 1450 Alexandria Va 22313-1450. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submitt
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply !

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections (if
appraopriate).

Applicant(s)
- Grant E. DuBois, Roswell, GA:

| . George A. King, Atlanta, GA:;
Indra Prakash, Alpharetta, GA;

.ssignment For Published Patent Application
THE COCA-COLA COMPANY, Atlanta, GA

Power of Attorney: The patent practitioners associated with Customer Number 29052.
If Required, Foreign Filing License Granted; 07/07/2008

‘ The country code and number of your priority application, to be used for filing abroad under the Paris

Convention, is US60/805,216

; Projected Publication Date: None, application is not eligible for pre-grant publication

Non-Publication Request: Not applicable

Early-Publication Request: Not applicable

Title .
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" PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rlghts granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent in
a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the
filing of patent applications on the same invention in member countries, but does not result in a grant of "an

international patent" and does not eliminate the need of applicants to file additional documents and fees in
countries where patent protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from
specific foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO
must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent
application serves as a request for a foreign filing license. The application's filing receipt contains further
information and guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadiines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-3199, or it
can be viewed on the USPTO website at http:/fwww.usplo.goviweb/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may
wish to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce
initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual
property in specific countries such as China, Korea and Mexico. For questions regarding patent enforcement
issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15

RANTE

The applicant has been granted a license under 35 U.S.C. 184, |f the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such ficenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15, The scope and limitations of thls license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upan written notification. The

date indicated is the effective date of the license, unless an earlier license of sum|lar scope has been granted
under 37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereot

unless it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR
1.53(d}. This license is not refroactive,

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject
matter as imposed by any Government contract or the provisions of existing laws relating to espionage and the

. national security or the export of technical dala. Licensees should apprise themseives of current regulations

especially with respect to certain countries, of other agencies, particularly the Office of Defense Trade Centrols,
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_ Department of State (with respect to Arms, Munitions and [mplements of War (22 CFR 121-128)); the Bureau of

Industry and Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign Assets Control,
Department of Treasury (31 CFR Parts 500+) and the Department of Energy. .

NOT GRANTED : |

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR
5.12, if a license is desired before the expiration of 6 months from the filing date of the application. If & months ’
has lapsed from the filing date of this application and the licensee has not received any indication of a secrecy’
order under 35 U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). ’
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Receipt is acknowledged of this provisional patent application. }t will nol be examined for patentability and wil
become abandoned not later than twelve months after its filing date. Any correspondence concerning the application
must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, NAME OF
APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. Please verify
the accuracy of the data presented on this receipt. If an error is noted an this Filing Receipt, please write to the
Office of Initial Patent Examination's Filing Receipt Corrections. Please provide a copy of this Filing Receipt
with the changes noted thereon. if you received a "Notice to File Missing Parts” for this application, please
submit any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the
reply to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections
Applicant(s)
- Indra Prakash, Alpharetfta, GA;
Grant E. DuBois, Roswell, GA;
George A. King, Atlanla, GA,;
‘ Mani Upreti, Dunwoody, GA; )

Power of Attorney: The patent practitioners associaled with Customer Number 25082

If Required, Foreign Filing License Granted:; 02/20/2007
The country code and-number of your priority application, to be used for filing abroad under the Paris Convention,

is US 60/889,318 '

Projected Publication Date: None, application is not eligible for pre-grant publication
Nen-Publication Request; No

Early Publication Request: No

Title
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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

" Since the rights granted by a U.S. patent extenhd only throughout the territory of the United States and have no

] e

effect in a foreign country, an inventor who wishes patent prolection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Palent.Cooperation Treaty (PCT). An international (PCT) application generally has the same

effect as a regular national patent application in each PCT-member country. The PCT process simplifies Lhe filing

of patent applications on the same inventicn in member countries, but does not resultin a grani of "an inlernational
page 1 0f 3



o
C o

patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular taws. Since the laws of many countries dilfer

In various respects from the patent law of the United States, applicants are advised 1o seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised thatin the case of inventions made in the United States, the Director ofthe USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application

serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the stalus of applicant's license for foreign filing.

Applicants.may wish to consult the USPTO bookiet, "General Information Concerning Patents" (specificaily, the
section entitled "Treaties and Forslgn Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is avallable either by contacting the USPTO Contact Center al 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/generalfindex. html.

For information an preventing thefl of your intellectual property (patents, trademarks and copyrights), you may wish
lo consult the U.S. Government website, hitp://www.stopfakas.gav, Part of a Department of Commerce initiative,
this website includes self-help "toolkits” giving innovators guidance on how to protsct intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-B66-999-HALT (1-866-999-4158)

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
lhe conditions for issuance of a license have been met, regardless of whether or not a license may be required as -
set forth in 37 CFR 5.15.- The scope and limitations of this ficense are sel forth in 37 CFR 5.15(a) unless an earlier
ficense has been issued under 37 CFR 5.15(b). The license is subject to revocation* upon written notification. The.

date indicated is the effective data of the license, unless an earlier license of similar scope has been granted under
37 CFR5.13 0r 5.14, :

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

itis revoked. This license is aulomatically transferred to any related applications(s) filed under 37 CFR 1,53(d). This
license is not retroactive.

The grant of a license does notin any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of tachnical data. Licensees should apprise themselves of current regulalions especially with

respect to certain countries, of other agenciss, particularly the Office of Defense Trade Controls, Departiment of

- State (with respect to Arms, Muniticns and Implements of War (22 CFR 121-128)); the Bureau of Industry and
. page 2 of 3
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Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license-under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
- LICENSE GRANTED"” DOES NQT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. if 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.5.C. 181, the licensee may foreign fila the application pursuant lo 37 CFR 5.15(b).
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ASSIGNMENT

WHEREAS, we, Indra Prakash, a citizen of the United States of America,

residing at 9750 Talisman Drive, Alpharetta, GA 30(322; Grant E. DuBois, a citizen of the
United States of America, residing at 215 Quincy Lane, Roswell, Georgia 30076; and George A.
King, a citizen of the United States of America, residing at 1755 Wildwood Road, Atlanta, GA
30306 (hereinafter, “ASSIGNORS™), have invented certain inventions and improvements
disclosed in a provisional patent application entitled “REBAUDIOSIDE A COMPOSITION
AND METHOD FOR PURIFYING REBAUDIOSIDE A,” filed in the United States Patent

and Trademark Office on the 19th day of June, 2006, under Provisional Application No.
60/805,216; and

WHEREAS, The Coca-Cola Comﬁahy, a corporation of the State of Delaware,
having a principal place of business at One Coca-Cola Plaza, NW Atlanta, GA 30313
(hereinafter, “ASSIGNEE™), is desirous of acquiring an interest in the same;

NOW, THEREFORE, for good and valuable consideraiion, the receipt and
sufficiency of which are hereby acknowledged, ASSIGNORS, by these presents do sell, assign

and transfer unto ASSIGNEE the full, exclusive and entire right, title, and interest in and (o said

provisional application, and in and to all inventions and improvements disclosed and described in
said prov1snonal application, and in and to all U.S. non- provisional applications claiming benefit
of said provisional application, including any continuations, divisionals, and reissues thereof, and

all Letters Patents of the Umted States resulting from any of said applications;

a

For the same consideration, we, by these presents do sell, assign, and transfer 1o
ASSIGNEE the full, exclusive, and entire right, title and interest in and to any foreign application

or applications corresponding to said provisional application, in whole or in part, in countries

other than the United States, in and to any Letters Patent and similar protective nghts gramed on

said foreign applications, and in and to the right to claim any applicable priority rights arising

from or required for said foreign applications under the terms of any applicable conventions,

treaties, statutes, or regulations; said foreign applications to be filed and issued in the name of

ASSIGNEE or its designee insofar as permitted by applicable law.

AC 15644611
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AND, for thé same consideration, we agree to sign all lawful papers, execute all
nonprovisional applications and other applications, make all assignments and rightful oaths, and
generally do everything possible to aid ASSIGNEE its successors, assigns, and nominees, 1o

obtain and enforce proper protection for all said inventions and improvements in all countries
throughout 'the world.

Date; |\\||O€> \)V\JM /(/(/

Indra Prakash

STATE OF GEORGI
COUNTY OF _-AUrY

NO\[ “Be ore me, 2 thary Public in and for the State of Georgia, on this/ F day of
¢

AY” , 2006, personally appeared Indra Prakash, who being duly sworn, signed and
:.-ag;‘:_“‘?.‘é:\.. N)’//lyf// % L

acknowledged the foregoing Assignment as his free act and d,ccd.
A oAbt
NN NOTARYAUBLIC
\ O
My Commission Expires: ///’9’9(}/6'

r N
WSO8

AQ 1504461.)

B ————
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Date: / /‘—/ "'0(0 &MM

.Grant E. DuBois

" STATE OF GEORG
COUNTY OF %(IA@ a

1

/\/ Before mé, a Notary Public in and for the State of'Georgia, on this {54 day of-
0‘\/@4(3{/ , 2006, perscnally appeared Grant E, DuBois, who being duly sworn, signed
and acknowledged the foregoing Assignment as his free act and deed,

{)ﬁ/z’// Y o £

+

NOTARYPUBLICH ©

‘ S L RN,
\ St L LEg Ny
(SEAL) SR,

V7o' My Commission Expires: /f/cg - 2asD

£r1 ooV

L SO o

AQ 15644611
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Date:*ﬁ /{OIOQ

STATE OF GEQRGI

COUNTY OF (o~

Before me, a Nota

N O e

y@"//} & ,%
&(W ngv V

ry Public in and for the State of Georgia, on this [ ©7 day of
; 2006, personally appeared George A. King, who being duly sworn, signed and

acknowledged the foregoing Assignment as his free act and deed.

=

AQ 1564461.1

NOTARYPUBLIC ©

My Commission Expires: k- [ S~y O

i
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ASSIGNMENT

WHEREAS, we, Indra Prakash, a citizen of the United States of America,
residing at 9750 Talisman Drive, Alpharetta, GA 30022; Grant E. DuBois, a citizen of the
United States of America, resiaing at 2-15 Quinéy Lane, Roswé‘jl.,-Gcorgia' 30076; George A.
King, a citizen of the United States of America, residing at 1755 Wildwood Road, Atlanta, GA
30306; and Mani Upreti, a citizen of the India, residing at'1943 Rotherham Way, Dunwoody,
GA 30338 (hereihafter, “ASSIGNORS?”), have invented certain inventions and improvements
disclosed in an application for Letters Patent entitied “REBAUDIOSIDE A COMPOSITION
AND METHOD FOR PURIFYING REBAUDIOSIDE A,” filed in the United States Patent
and Trademark Qffice oﬁ May 21, 2007 and assigned Application No. 11/751,627, which claims
'priority to U.S. Provisional Application No. 60/805,216, which was filed on June 19, 2006 and

U.S. Provisional Application No. 60/889,318, which was filed on February 12, 2007 (hereinafter,
“APPLICATIONS”); and ’

WHEREAS, The Coca-Cola Company, a corporation of the State of Delaware,
having a principal place of business at One Coca-Cola Plaza,' NW, Atlanta, GA 30313

(hereinafter, “ASSIGNEE"), is desirous of acquiring an interest in the same;

NOW, THEREFORE, for good and valuable consideration, the receipt and
sufficiency of whjéh are hereby acknowledged, ASSIGNORS, by these presents do sell, assign
and transfer unto ASSIGNEE the full, exclusive and entire right, title, and interest in and to said
APPLICATIONS, in and to any divisions, continuations, and reissues thereof, and in and to all
inventions and improvements disclosed and described in said APPLICATIONS, preparatory to
obtaining Letters Patent of the United States therefor, and ASSIGNORS hereby request the
Commissioner of Patents and Trademarks to issue any and all Letters Patent of the United States
resulting from said APPLICATIONS, or from a division, continuation, or reissue thereof, to

ASSIGNEE, as the assignee, for its interest and for the sole use and benefit of ASSIGNEE and

Its assigns and legal representatives;

AQ 1697279.1
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For the same consideration, ASSIGNORS, by these presents do sell, assign, and
transfer to ASSIGNEE the full, exclusive, and éntire right, title and interest in and to any foreign
application or applications corresponding to said APPLICATIONS, in whole or in.part, in
countries other than the United States, in and to any Letters Patent and similar protective rights
granted on said foreign applications, and in and to the right to claim any applicable priority rights
arising from or required for said foreign applications under the terms of any applicable

conventions, treaties, statutes, or regulations; said foreign applications to be filed and issued in

the name of ASSIGNEE, or its designee insofar as permitted by applicable law.

AND, for the same consideration, ASSIGNORS agree to sign all lawful papers, execute
all division, continuing, reissue and other applications, make all assignments and rightful oaths,
and generally do everything possible to aid ASSIGNEE, its successors, assigns, and nominees, to

obtain and enforce proper protection for all said inventions and improvements in all countries
throughout the world.

Date: CJ““:} , A Md{/

Indra Prakash

STATE OF GEOR;.‘LA
COUNTY OF /N

\j Before me, a Notary Public in and for the State of Georgia, on this 4“{f day of
UHdc - » 2007, personally appeared Indra Prakash, who being duly sworn, signed and

acknowledged the foregoing Assignment as his free act and deed. ;
NOTARY PUBLIC

My Commission Expires: /// Op{/ﬂz() /O

AQ 16972791
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Date: b ={-7
Grant E. DuBois
STATE OF GEOR
COUNTY OF 0/ /o n

57
Before me, a Notary Public in and for the State of Georgia, on this / o day of

UA<— 2007, personally appeared Grant E. DuBois, who being duly sworn, signed
and acknowledged the foregoing Assignment as his free act and deed.

(oo

NOTARY PUBLIC .
My Commission Expires: /(/Ooi/ofo/o

AC 16972791
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Date: [\ Une 2&0’/7 %//M ﬁ / Do o

il .
orge]A. King

. AN
STATE OF GEORGI
COUNTY OF 2 /750

JahBefore me, a Notary Public in and for the State of Georgia, on this /é{ day of

» 2007, personally appeared George A. King, who being duly sworn, signed and
acknowledged the foregoing Assignment as his free act and deed.

(e (P

NOTARY PUBLIC
My Commission Expires: ///O”Z/ /_

AQ 1697279.1
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Date: Ogl O//Oi | | | /LQ/IL{O U’b%f

Mani Upreti

STATE OF GEORG /fé
COUNTY OF " (4

Before me, a Notary Public in and for the State of Georgia, on this /“;]L day of

\JQ'?@ » 2007, personally appeared Mani Upreti, who being duly sworn, signed and
acknowledged the foregoing Assignment as his free act and deed.

ANeowb Q@tn—/
'NOTARY PUBLIC

My Commission Expires: | [//0;2/920 /0

AQ 1697279.1
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ASSIGNMENT

WHEREAS, we, Indra Prakash, a citizen of the United States of America,
residing at 9750 Talisman Drive, Alpharetta, GA 30022; Grant E. DuBois, a citizen of the
United States of America, residing at 215 Quincy Lane, Roswell, Georgia 30076; George A.
King, a citizen of the United States of America, residing at 1755 Wildwood Road, Atlanta, GA
30306; and Mani Upreti, a citizen of the India, residing at 1943 Rotherham Way, Dunwoody,
GA 30338 (hereinafter, “ASSIGNORS”), have invented certain inventions and improvements
disclosed in an application for Letters Patent entitled “REBAUDIOSIDE A COMPOSITION
AND METHOD FOR PURIFYING REBAUDIOSIDE A,” filed in the United States Patent
and Trademark Office on May 21, 2007 and assigned Application No. 11/751,627, which claims
priority to U.S. Provisional Application No. 60/805,216, which was filed on June 19, 2006 and
U.S. Provisional Application No. 60/889,318, which was filed on February 12, 2007 (hereinafter,
“APPLICATIONS”); and

WHEREAS, The Coca-Cola Company, a corporation of the State of Dclaware,
having a principal place of business at One Coca-Cola Plaza, NW, Atlanta, GA 30313

(hereinafier, “ASSIGNEE"), is desirous of acquiring an interest in the same;

NOW, THEREFORE, for good and valuable consideration, the receipt and
sufficiency of which are hereby acknowledged, ASSIGNORS, by these presents do sell, assign
and transfer unto ASSIGNEE the full, exclusive and entire right, title, and interest in and to said
APPLICATIONS, in and to any divisions, continuations, and reissues thereof, and in and to all
inventions and improvements disclosed and described in said APPLICATIONS, preparatory o
obtaining Letters Patent of the United States therefor, and ASSIGNORS hereby request the
Commissioner of Patents and Trademarks to issue any and all Letters Patent of the United States
resulting from said APPLICATIONS, or from a division, continuatioh, or reissue thereof, to
ASSIGNEE, as the assignee, for its interest and for the sole use and benefit of ASSIGNEE and

its assigns and legal representatives;

AQD 1697279.1
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Assignment “Rebaudioside A Composition And
Method for Purifying Rebaudioside A”
Application No. 11/751,627

Attorney Docket No., 25040-2776

Page2 of S

| For the same consideration, ASSIGNORS, by these presents do sell, assign, and
transfer to ASSIGNEE the full, exclusive, and entire right, title and interest in and to any foreign
application or applications corresponding to said APPLICATIONS, in whole or in part, in
countries other than the United States, in and to any Letters Patent and similar protective rights
granted on said foreign applications, and in and to the right to claim any applicable priority rights
arising from or required for said foreign applications under the terms of any applicable
conventions, treaties, statutes, or regulations; said foreign applications to be filed and issued in

the name of ASSIGNEE, or its designee insofar as permitted by applicable law.

AND, for the same consideration, ASSIGNORS agree to sign all lawful papers, execute
all division, continuing, reissue and other applications, make all assignments and rightful oaths,
and generally do everything possible to aid ASSIGNEE, its successors, assigns, and nominees, 1o
obtain and enforce proper protection for all said inveations and improvements in all countries-

throughout the world.

Date: CJ"“% Uk K_,

Indra Prakash

STATE OF GEOR
COUNTY OF g@ /fon
Before me, a Notary Public in and for the State of Georgia, on this / 7 day of
Uy , 2007, personally appeared Indra Prakash, who being duly swom, signed and

acknowledged the foregoing Assignment as his free act and deed.
q~e y % /QL%_:

NOTARY PUBLIC
/1) & /#2370

My Commission Expires:

AO 16972791
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Assignment “Rebaudioside A Composition And
Method for Purifying Rebaudioside A”
Application No. 11/751,627

Attorney Docket No. 25040-2776

Page 3 of §

Date: é? "f -0 I?

Grant E. DuBois

STATE OF GEOR
COUNTY OF u /o n

‘ b

Beforc me, a Notary Public in and for the State of Georgia, on this / 57 day of
UA=— _ , 2007, personally appeared Grant E. DuBois, who being duly sworn, signed

and acknowledged the foregoing Assignment as his free act and deed.

(Do P

\\\\\\\ NOTARY PUBLIC
\2
(SEAL) £ oS g, . My Commission Expires: /7 / 0,1/ Ho/0

i
[
P
[
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v

- v
,,,,,,,,
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Assignment “Rebaudioside A Composition And
Method for Purifying Rebaudioside A”
Application No, 11/751,627

Attorney Docket No. 25040-2776

Pagcd4of §

. /
Date: [ ) UAC 2@7@

STATE OF GEORGI
COUNTY OF i

J . Before me, a Notary Public in and for the State of Georgia, on this /é( 4 day of
AN , 2007, personally appeared George A, King, who being duly sworn, signed and
acknowledged the foregoing Assignment as his free act and deed.

(s (A

(SEAL)

AQ 1697279.1
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Assignment “Rebaudioside A Composition And
Method for Purifying Rebaudioside A”
Application No, 11/751,627

Attorney Docket No. 25040-2776
Page 5 of §

Date: 06, 01/01 /%/uf U’bw\

Mani Upreti

STATE OF GEORG / é
COUNTY OF “u on

Before me, a Notary Public in and for the State of Georgia, on this / 2a day of
\JUhe , 2007, personally appeared Mani Upreti, who being duly sworn, signed and
acknowledged the foregoing Assignment as his free act and deed.

(s (Do

NOTARY PUBLIC

My Commission Expires: [/ /Opz /pz 0/ 0

AD 1697279.1
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TRADUCCION AL ESPANOL del Documento de Cesion a The Coca-Cola

Company, firmado por los Cedentes y el Cesionario.
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1. Pais: Estados Unidos de Ameérica

Este documento publico
2. ha sido firmado por M. K. Carter

3. actuando en capacidad de Funcionario que Certifica
4. lleva el sello/timbre de la Oficina de Marcas y Patentes de Estados
Unidos :

Certificado

5. en Washingtoh D.C.
6. ‘el dieciséis de diciembre de 2008

7. por el Funcionario Asistente de Autenticacion, Departamento de
Estado de Estados Unidos

8. No. 09008279-14
9. Sello/timbre: 10. Firma:,

(Firma)
Fernesia T. Crawford




LOS ESTADOS UNIDOS DE AMERICA
A TODO AQUEL A QUIEN PUEDA LLEGARLE LA PRESENTE:

DEPARTAMENTO DE COMERCIO DE ESTADOS UNIDOS
Oficina de Marcas y Patentes de Estados Unidos

Diciembre 5 de 2008
ESTE ES PARA CERTIFICAR QUE ANEXA SE ENCUENTRA UNA COPIA
V_ERDADERA DE LOS ARCHIVOS DE ESTA OFICINA DEL DOCUMENTO
REGISTRADO EL 12 DE JUNIO DE 2007.

Por autoridad del
Subsecretario de Comercio para la Propiedad Intelectual

y Director de la Oficina de Marcas y Patentes de Estados Unidos

(Firma)
M. K. CARTER

Funcionario que Certifica
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CESION

CONSIDERANDO QUE, nosotros, Indra Prakash, ciudadana de los
Estados Unidos de Ameérica, residiente en 9750 Talisman Drive, Alpharetta,
Georgia 30022; Gran E. Dubois, ciudadano de los Estados Unidos de
Ameérica, residente en 215 Quincy Lane, Roswell, Georgia 30076; George A.
King, ciudadano de los Estados Unidos de América, residente en 1755
Wildwood Road, Atlanta, Georgia 30306; y Mani Upreti, ciudadano de la
India, residente en 1943 Rotherham Way, Dunwoody, Georgia 30338 (en
adelante, “CEDENTES"), hemos inventado ciertas invenciones y mejoras
divulgadas en una solicitud de patente titulada “COMPOSICION DE-
REBAUDIOSIDA A Y METODO PARA PURIFICAR REBAUDIOSIDA A”,
presentada en la Oficina de Marcas y Patentes de los Estados Unidos de
América el 21 de mayo de 2007, con solicitud No. 11/7561.627, la cual
reivindica prioridad de la Solicitud Provisional de los estados Unidos No.
60/805.216, que fué presentada el 19 de junio de 2006 y de la Solicitud No.
60/889.318, que fue presentada el 12 de febrero de 2007 (en adelante,
“SOLICITUDES"); y |

CONSIDERANDO QUE, The Coca-Cola Company, una corporacion
del Estado de Delaware que tiene una oficina principal en One Coca-Cola
Plaza, N. W., Atlanta, Georgia 30313 esta deseosa de adquirir un interés en

la misma;

AHORA, POR LO TANTO, por buena y valiosa contraprestacion, el
recibo y la suficiencia de la cual se reconoce por la presente, los CEDENTES
por la presente vendemos, cedemos y transferimos al CESIONARIO el
derecho e interés completo, exclusivo y total en y para dicha solicitud, en y
para cualquier division, continuaciéh, y reemision de la misma, y en y para
todas las invenciones y mejoras divulgadas y descritas en dichas
SOLICITUDES DE PATENTE, preparatoria para obtener patente de Estados
Unidos de la misma; y los CEDENTES por la presente sclicitamos al
Comisionado de Marcas y Patentes que emita cualquiera y todas las
patentes de Estadoé Unidos que resulten de dichas SOLICITUDES DE

PATENTE, o de una divisidn, continuacion, o reemisiéon de la misma, al



N~

CESIONARIO, como el cesionario, para su interés y para el uso y beneficio

anico del CESIONARIQ, y sus cesionarios y representantes legales;

Por la misma contraprestacion, los CEDENTES, por la presente vendemos,

cedemos, y transferimos al CESIONARIO el derecho, titulo e interés total,

exclusivo y completo en y para cualquier solicitud extranjera o solicitud

correspondiente a dichas SOLICITUDES DE PATENTE, en su totalidad o en
parte, en paises diferentes a Estados Unidos, en y para cualquier patente y
derechos de proteccién similares concedidos sobre dichas solicitudes
internacionales, y en y para el derecho a reivindicar cualquier derecho de
prioridad aplicable que surja ose requiera para dichas solicitudes extranjeras
bajo los términos de cualquier convencion, tratado, estatuto, o regulacion
aplicable; dichas solicitudes extranjeras a ser presentadas y concedidas a
nombre del CESIONARIO, o su designado hasta donde lo permita la ley

aplicable.

Y, por la misma contraprestacion, Ids CEDENTES acordamos firmar
todos los documentos legales, ejecutar todas las solicitudes de divisiones,
continuaciones, reemisiones y otras solicitudes, hacer todas las cesiones y
juramentos, y generalmente hacer todo lo posible para ayudar al
CESIONARIO, sus sucesores, cesionarios y nominados, para obtener y
hacer valer dicha proteccién para todas dichas invenciones y mejoras en

todos los paises alrededor del mundo.

Fecha: 1/068/ 07 (Firma)
Indra Prakash

ESTADOQO DE Georgia
CONDADO DE Fulton

Ante mi, Notario Publico en y para el Estado de Georgia, en este 1 de
junio de 2007, personalmente comparecid Indra Prakash, quien,
debidamente jurada, firmé y declaré que la Cesién precedente como un acto
libre.6

O



(SELLO)
Hay un sello que dice:

BRENDA PRIES

NOTARIO PUBLICO

MI COMISION VENCE

EL 2 DE NOVIEMBRE DE 2010

CONDADO DEKALB, GA

Fecha: 1/06/ 07

ESTADO DE Georgia
CONDADO DE Fulton

(Firma)
NOTARIO PUBLICO

Mi comisién vence: 2 / 11 /2010

(Firma)
Grant E. Dubois

Ante mi, Notario Publico en y para el Estado de Georgia, en este 1 de

junio de 2007, personalmente comparecié Grant E. Dubois, quien,

debidamente jurado, firmé y declar6é que la Cesién precedente como un acto

libre.

(SELLO)

Hay un sello que dice:

BRENDA PRIES

NOTARIO PUBLICO

MI COMISION VENCE

EL 2 DE NOVIEMBRE DE 2010
CONDADO DEKALB, GA

(Firma)
NOTARIO PUBLICO

Mi comision vence: 2/11 /2010




Fecha: 1/11/ 06 (Firma}
George A. King

ESTADQ DE Georaqia
CONDADO DE Fulton

Ante mi, Notario Publico en y para el Estado de Georgia, en este 1 de
junio de 2007, personalmente compareci6 George A. King, quien,

debidamente jurado, firmé y declar6 que la Cesién precedente como un acto

libre.
(SELLO)
Hay un sello que dice: (Firma)
NOTARIO PUBLICO
BRENDA PRIES
NOTARIO PUBLICO Mi comisidén vence: 2/ 11/2010

MI COMISION VENCE
EL 2 DE NOVIEMBRE DE 2010
CONDADO DEKALB, GA



e

Fecha: 1/06/ 07 (Firma)
Mani Upreti

ESTADO DE Georgia
CONDADO DE FEulton

Ante mi, Notario Piblico en y para el Estado de Georgia, en este 1 de
junic de 2007, personalmente comparecido Mani Upreti, quien, debidamente

jurado, firmé y declaré que la Cesion precedente como un acto libre.

(SELLO)

Hay un sello que dice: (Firma)
NOTARIO PUBLICO

BRENDA PRIES

NOTARIO PUBLICO Mi comision vence: 2/11 /2010
MI COMISION VENCE

EL 2 DE NOVIEMBRE DE 2010

CONDADO DEKALB, GA
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This public document
2. has been signed by M. K. Carter

<

3. acting in the capacity of Certifying Officer

4. bears the seal/stamp of U. S. Patent and Trademark Office

Certified

5. at Washington, D.C.

6. the sixteenth of December, 2008

7. by Assistant Authentication Officer, United States Department of State

8. No. 09008279-15

9. ‘Seal/Stamp:

Fernesia T. Crawford
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By Authority of the

Under Sccretary of Commerce for Intellectual Property
and Director of the United States Patent and Trademark Office

A\]

M. K. RTER
Certifying Officer
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ASSIGNMENT

WHEREAS, we, Indra Prakash, a citizen of the United States of America,
residing at 9750 Talisman Drive, Alpharctta, GA 30022; Grant E. DuBois, a citizen of the
United States of America, residing at 215 Quincy Lane, Roswell, Georgia 30076; and George A.
King, 2 citizen of the United States of America, residing at 1755 Wildwood Road, Atlanta, GA
30306 (hereinafter, “ASSIGNORS™), have invented certain inventions and improvements
disclosed in a provisional patent application entitled “REBAUDIOSIDE A COMPOSITION
AND METHOD FOR PURIFYING REBAUDIOSIDE A,” filed in the United States Patent

and Trademark Office on the 19th day of June, 2006, under Provisional Application No.
60/805,216; and

WHEREAS, The Coca-Cola Company, a corporation of the State of Delaware,
having a principal place of business at One Coca-Cola Plaza, NW, Atlanta, GA 30313

(hereinafter, “ASSIGNEE"), is desirous of acquiring an interest in the same;

NOW, THEREFORE, for good and valuable consideration, the receipt and
sufficiency of which are hereby acknowledged, ASSIGNORS, by these presents do sell, assign
and transfer unto ASSIGNEE the full, exclusive and entire right, title, and interest in and to said
provisional application, and in and to al! inventions and improvements disclosed and described in
said provisional application, and in and to all U.S. non-provisional applications claiming benefit
of said provisional application, including any continuations, divisionals, and reissues thereof, and

all Letters Patents of the United States resulting from any of said applications;

For the same consideration, we, by these presents do sell, assign, and transfer to
ASSIGNEE the full, exclusive, and entire right, title and interest in and to any foreign application
or applications corresponding to said provisional application, in whole or in part, in countries
other than the United States, in and to any Letters Patent and similar protective rights granted on
said foreign applications, and in and to the right to claim any applicable priority rights arsing
from or requiféd for said foreign applications under the terms of any applicable conventions,
treaties, statutes, or regulations; said foreign applications to be filed and issued in the name of

ASSIGNEE or its designee insofar as permitted by applicable law.

AO 1564461.1

PATENT
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AND, [or the same consideration, we agree 10 sign all lawfu] papers, execute all
nonprovisional applications and other applications, make all assignments and rightful oaths, and
generally do everything possible to aid ASSIGNEE its successors, assigns, and nominees, to
obtain and enforce proper protection for all said inventions and improvements in all countries

throughout the world.

Date: ﬂ" 06 s)vx-i&'“ /C(/

Indra Prakash

STATE OF GEORGI
COUNTY OF A0

(\l Before me, a Notary Public in and for the State of Georgia, on this { & day of
VNV Uiy, 2006, personally appeared Indra Prakash, who being duly swom, signed and
acknowledged the foregoing Assignment as his free act and deed.

/Q//n’/// ;/\ %z[ﬁ )
NOTABYPUR

oY L.¢
,-Qﬁ?..-------.f_w;o, AUBLIC

7 70T, f
;Sgﬂlio-j Qf".’} "5 My Commission Expires: [~/ Q'Qd/ ¢
4 Z
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] ¢
Date: / /*’/ "’@/ﬁ /
Grant E. DuBois

STATE OF GEORG
COUNTY OF (T& %

Before me, a Notary Public in and for the State of Georgia, on this { day of

. , 2006, personally appeared Graat E. DuBois, who being duly sworn, signed
and acknowledgcd the foregoing Assignment as his free act and deed.

iy Yoty

NOTARY’PUBLICY
..“ ‘“\\
(SEAL) -«:(;Cs ,.......,_N)-o ) My Commission Expires: /”/; - Yo/O

F “_.«-" oTA g,,"x )
5 1 Arra Y ; 12
Lone UBY ofo”

o D A

o L F

WYerT cods?
LSS SN S
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Date: /!OIOQ | @

or. . King

STATE OF GEQRGIA
COUNTY OF 10 e

_ Before me, a Notary Public in and for the State of Georgia, on this [ ST day of
Nb\f@ H,L)th 2006, personally appeared George A. King, who being duly sworn, signed and
acknowledged the foregoing Assignment as his free act and deed.

..“GGY Lv N - g — ’ 7 - ’
4 ?-"‘""---ffi‘o ;‘2&//?&'-7 / .,(/?\/ .(ﬁ/@,( 42{—‘)
NOTARY(PUBLIC” ~

My Commission Expires: L { S~y O
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TRADUCCION AL ESPANOL del Documento de Cesién a The Coca-Cola

Company, firmado por los Cedentes y el Cesionario.

APOSTILLA
(Convencién de La Haya del 5 de octubre de 1961)
1. Pais: Estados Unidos de América

Este documento publico
2. ha sido firmado por M. K. Carter

3. actuando en capacidad de Funcionario que Certifica
4. lleva el sello/timbre de la Oficina de Marcas y Patentes de Estados
Unidos

Certificado

5. en Washington D.C.
6. el dieciséis de diciembre de 2008

7. por el Funcionario Asistente de Autenticacion, Departamento de
Estado de Estados Unidos

8. No. 09008279-15
9. Sello/timbre: 10. Firma:

(Firma)
Fernesia T. Crawford




%

LOS ESTADOS UNIDOS DE AMERICA
A TODO AQUEL A QUIEN PUEDA LLEGARLE LA PRESENTE:

DEPARTAMENTO DE COMERCIO DE ESTADOS UNIDOS
Oficina de Marcas y Patentes de Estados Unidos

Diciembre 5 de 2008

ESTE ES PARA CERTIFICAR QUE ANEXA SE ENCUENTRA UNA COPIA
VERDADERA DE LOS ARCHIVOS DE ESTA OFICINA DEL DOCUMENTO
REGISTRADO EL 15 DE NOVIEMBRE DE 2006.

Por autoridad del
Subsecretario de Comercio para la Propiedad Intelectual
y Director de la Oficina de Marcas y Patentes de Estados Unidos

(Firma)
M. K. CARTER

Funcionario que Certifica



CESION DE PATENTE

Version electrénica v1.1

Versién de la hoja v1.1

TIPO DE PRESENTACION: CESION NUEVA

NATURALEZA DEL ACUERDO: CESION

DATOS DE LA PARTE CEDENTE

Nombre . Fecha de ejecucion
Indra Prakash 01/11/2006
Grant E. Dubois 01/11/2006
George A. King 01/11/2006

DATOS DE LA PARTE QUE RECIBE

Nombre: The Coca-Cola Company

Direccion: One Coca-Cola Plaza, NW
Ciudad: Atlanta

Estado/Pais: GEORGIA

Cédigo Postal: 30313

NUMEROS DEL PROPIETARIO Total: 1

Tipo de Propiedad Nimero
Numero de solicitud: 60805216

DATOS DE CORRESPONDENCIA
NUMERO DE FAX: (404) 853-8806
La correspondencia se enviara por Correo de Estados Unidos cuando los intentos de hacerlo por fax no sean

exitosos.
Teléfono: (404)8538012
Email: elizabeth.lester@sablaw.com

Nombre de destinatario: Elizabeth A. Lester
Direccién linea 1: 999 Peachtree Street, NE
Direccion Linea 4: Aflanta, GEORGIA 30313

NUMERO DE EXPEDIENTE DEL ABOGADO: - | 25040-1594

NOMBRE DEL REMITENTE: Elizabeth Lester




Anexos totales: 4

Fuente=1594Cesién#paginai tif
Fuente=1594Cesion#pagina?.tif
Fuente=1594Cesion#pagina3.tif
Fuente=1594Cesidn#paginad tif
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CESION

CONSIDERANDO QUE, nosotros, Indra Prakash, ciudadana de los
Estados Unidos de América, residiente en 9750 Talisman Drive, Alpharetta,
Georgia 30022; Gran E. Dubois, ciudadano de los Estados Unidos de
América, residente en 215 Quincy Lane, Roswell, Georgia 30076; y George
A. King, ciudadano de los Estados Unidos de Ameérica, residente en 1755
Wildwo_od Road, Atlanta, Georgia 30306; (en adelante, “CEDENTES"),
hemos inventado ciertas invenciones y mejoras divulgadas en una solicitud
de patente titulada “COMPOSICION DE REBAUDIOSIDA A Y METODO

PARA PURIFICAR REBAUDIOSIDA A”, presentada en la Oficina de Marcas
y Patentes de los Estados Unidos de América el 19 de junio de 2006, con
solicitud provisional No. 60/805.216; y

CONSIDERANDO QUE, The Coca-Cola Company, una corporacién
del Estado de Delaware que tiene una oficina principal en One Coca-Cola
Plaza, N. W., Atlanta, Georgia 30313 (en adelante “CESIONARIQ") esta

deseosa de adquirir un interés en la misma;

AHORA, POR LO TANTO, por buena y valiosa contraprestacién, el
recibo y la suficiencia de la cual se reconoce por la presente, los CEDENTES
por la presente vendemos, cedemos y transferimos al CESIONARIO el
derecho e interés completo, exclusivo y total en y para dicha solicitud, en y
para cualquier divisién, continuacién, y reemision de la misma, y en y-para
todas las invenciones y mejoras divuigadas y descritas en dichas
SOLICITUDES DE PATENTE, preparatoria para obtener patente de Estados
Unidos de la misma; y los CEDENTES por la presente solicitamos al
Comisionado de Marcas y Patentes que emita cualquiera y todas las
patentes de Estados Unidos que resulten de dichas SOLICITUDES DE
PATENTE, o de una divisidon, continuacién, o reemisién de la misma, al
CESIONARIO, como el cesionario, para su interés y para el uso y beneficio
unico del CESIONARIOQ, y sus cesionarios y representantes legales;

Por la misma contraprestacién, los CEDENTES, por la presente vendemos,

cedemos, y transferimos al CESIONARIO el derecho, titulo e interés total,



exclusivo y completo en y para cualquier solicitud extranjera o solicitud
correspondiente a dichas SOLICITUDES DE PATENTE, en su totalidad o en

parte, en paises diferentes a Estados Unidos, en y para cualquier patente y

derechos de proteccién similares concedidos sobre dichas solicitudes
internacionales, y en y para el derecho a reivindicar cualquier derecho de
prioridad aplicable que surja ose requiera para dichas solicitudes extranjeras
bajo los términos de cualquier convencién, tratado, estatuto, o regulacion
aplicable; dichas solicitudes extranjeras a ser presentadas y concedidas a
nombre del CESIONARIO, o su designado hasta donde lo permita la ley

aplicable.

Y, por la misma contraprestacion, los CEDENTES acordamos firmar
todos los documentos legales, ejecutar todas las solicitudes de divisiones,
continuaciones, reemisiones y otras solicitudes, hacer todas las cesiones y
juramentos, y generalmente hacer todo lo posible para ayudar al
CESIONARIO, sus sucesores, cesionarios y nominados, para obtener y
hacer valer dicha proteccion para todas dichas invenciones y mejoras en

todos los paises alrededor del mundo.

Fecha:1/11/ 06" (Firma)
' Indra Prakash

ESTADO DE Georgia
CONDADO DE Fulton

Ante mi, Notario Publico en y para el Estado de Georgia, en este 1 de
noviembre de 2006, personalmente comparecié .Indra Prakash, quien,
debidamente jurada, firmo y declard que la Cesion precedente corho un acto
libre.

(SELLO)

Hay un sello que dice: (Firma)
NOTARIO PUBLICO

PEGGY L. LENTO



°

NOTARIO PUBLICO

MI COMISION VENCE

EL 12 DE ENERC DE 2010
CONDADO GWINNETT, GA

Mi comisién vence: 12 /01 /2010




Fecha: 1/11/ 06 (Firma)
Grant E. Dubois

ESTADO DE Georgia
CONDADO DE FEulton

Ante mi, Notario Publico en y para el Estado de Georgia, en este 1 de

noviembre de 20086, personalmente comparecié Grant E. Dubois, quien,

debidamente jurado, firmé y declaré que la Cesion precedente como un acto
libre.
(SELLO)

Hay un sello que dice: (Firma)
NOTARIO PUBLICO

PEGGY L. LENTO
NOTARIO PUBLICO Mi comision vence: 12 /01 /2010

MI COMISION VENCE
EL 12 DE ENERO DE 2010
CONDADO GWINNETT, GA




Fecha: 1/11/ 2006 (Firma)
George A. King

ESTADO DE Georgia
CONDADO DE Fulton

Ante mi, Notario Publico en y para el Estado de Georgia, en este 1 de

noviembre de 2006, personalmente comparecié George A. King, quien,

debidamente jurado, firmé y declaré que la Cesion precedente como un acto
libre.
(SELLO)

Hay un sello que dice: (Firma)
NOTARIO PUBLICO

PEGGY L. LENTO

NOTARIO PUBLICO Mi comision vence: 12 /01 /2010
MI COMISION VENCE

EL 12 DE ENERO DE 2010

CONDADO GWINNETT, GA
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Notary Division
1875 Century Boulevard, Suite 100
Atlanta, Georgia 30345

 APOSTILLE
(Convention de L.a Haye du 5 Octobre 1901)

1. Country: UNITED STATES OF AMERICA

. ) - v-,;,,m,\:awa;"“" .
2. This public document _ e NN

: . L pe e g i N
has been signed by TERESAMORRIS ; ,
-~ T G Ny

A
')l J‘ .
£ le ST r-GF CRoR

3. acting in thé ‘capacity ,@'fffN@h“,l” AR&(CPTJ%L[G;S

ERESANORKIS ™
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N, éFAi\f:iEﬂEl&E:@@flﬂuszig:@:E@:RG
: G

2

A\
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7.by GEORGIA SUPERI(:E(-ZG@URFI,‘ é,LEf?RKvg' C%OE_ER’?{TIVE AUTHORITY

NOTARY PUBLIC
(404) 327-6023
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En calidad
o = O O G N OGO oo,
[ PPN
................ POWER OF ATTORNEY
Sociedad constiluida de acuerdo con las leyes The
G LRIt T 0T Y- Te DSOS TR
""""""""" Acting as Legal Representative
con domicilio Of THE COCA-COLA COMPANY
=T T PSPPSR Company incorporated as per the laws of STATE OF DELAWARE
ficin ival domicied in-One Coca-Cola Plaza, Atlanta, Georgia 30313,
Onnclnas principales Estados Unidos de América
e

}Non%bro(amos)" a JUAN PABLO CADENA SARMIENTO. y/o
‘CARLOS - H.' PALACIO EASTMAN' y/o HECTOR GOMEZ
“MEJIA; de Bogota, Colombia, apoderados verdaderos y legales
con poder especial, amplio vy suficiente, para recabar de las
thc:nas ¥ aumrndades colombianas administrativas, judiciales
Y de policia;.en cualquier instancia o recurso, la obtencién de
ipatentes o de invencién, registros “de marcas, disefios
ssindustriales, P modelos de utilidad, depdsitos de nombres
:‘,co.merc:ales, lemas comerciales y ensefias, registros de
“{derechos de autor y coniratos sobre los mismos, obtencion de
" “certificados de obtentor de variedades vegelales, asl como sus
fprérrogas renovaciones, anotaciones de traspaso, cambios de
'nombre y/o domicilip; elaborar, tramitar y registrar contratas
de licencia v.licencias de cualesquiera clases; intervenir como
b demandante o como demandado - en cualquier instancia y
'hrecurso ante «cualquier juez, corporacion, funcionaric publico o
flUtOl‘ldad en’ acciones judiciales, administrativas y de policla
yiales como:  oposiciones al registro de marcas; acciones de
"caducidad cancelacién y nulidad; acciones reivindicatorias,
; ’accuones derivadas de la obtencién o explotacion de licencias;
‘,accmnes 'de competencia desleal; demandas: penaies; acciones
- »de indemnizacion de perjuicios, reclamos y observaciones &
_-so\lCltudes ‘de patentes, disefios industriales, modelog
" utitidad, - en el ejercicio de medidas cautelares v en
:acciones 0 medidas similares.

A este efecto, lols) faculte(amos) para elevar solig UdQF
formular descripciones, enmiendas, protestas, declars

_‘oposmnones, - cancelaciones, nulidades, apelacigfes

curso de concesion; recibir toda clase de docume

va\ores dando el descargo respective, y, en general, parg
- .ante dichas autoridades todos los pasos necesatios g

indicado'y tomar todas las medidas que creyeren conducentes

-.alresguardn de mis (nuestros intereses), con todas las demés
*facultades Iegales necesarias.

o'+ Esté poder comprende la Tacultad de ratificar o confirmar en
mi  {nuestro) nombre lo actuado asi como la facultad de
L :desistir, transigir, comprometer, v la de sustituirlo en todo o
en parte'y revocar sustituciones. Asimismo nambrofamas) a
“JUAN PABLO. CADENA SARMIENTO vy/o CARLOS H.
IPALACIO. "EASTMAN y/o HECTOR GOMEZ MENA,
* »domiciliado(s} .- en la Carrera 7 No. 16-56 Piso 9, mis
{nuestros)  apoderados en Colombia, con facuitades para

.. -tecibir notificaciones vy designar apoderados judiciales o
¥ extrajudiciales.

|ones 26
"\?n 1693

Hereby appoints JUAN PABLO CADENA SARMIENTO and/or.
CARLOS H. PALACIO andfor HECTOR GOMEZ MEMNA, of.
Bogota, Colombia, my ({ourt true and lawful attorneys with
special, ample and sufficient power to obtain trom the
Colombian administrative, judicial and, police offices and
authorities, in-any instance, privileges of-patents of invention,
registration of trademarks, industrial designs:and utility. models;
registration of commercial names, siogans and emblems,
registration of copyright and contracts related thereto,
certificates. of obtainers of vegetables varieties, as well.as
extensions, renewalstand recordal of assignments and changes::
of name and domicile related to the-abave; to prepate,

prosecute and.register licenses of any kind; to act as plaintiff

or -defendant in* any instance or recourse, and before any-
judge, corporation, public official or authority in judicial,
administrative and police actions, such as: oppositions to the
registration of trademarks; caducity, cancellation and nullity

actions; claim actions derived rm the obtamrng or
exploitation of licepsg g

hereLfy empopered to file applications,
Jpns, amen n"f,e ts, protests, declarations,
o ullities, appeals and claims: to
‘assessments prescribed by law,
Fe rights granted or in the process of
all kinds of documents and valuables,
EWdctive release of receipt, and, in general; to

take 'said authorities the necessary steps to such

. effect;. and any measures that they ‘may deem pertinent_to

the safeguard of my (our} interest(s) with all theothe
necessary legal powers.

This power includes the faculty to ratify or confirm desist,
settle and compromise on my {our) behalf, and to substit_ute;‘
this power in whole or in part and to revoke substitutions. At
the same time | (We) hereby appoints JUAN PABLO CADENA:
SARMIENTO and/or CARLOS 'H. PALACIO EASTMAN" and/or
HECTOR GOMEZ MEJIA, domiciled in Carrera 7 No." 16- 56
Piso 9, my {our} attorney(s) in fact, with powers 1o recelve

notifications and to designate judicial and exlra;udlmal
attorneys. - ' o '

.o




. Name Steve Whaley

' Title-'Vice, President, General Tax Counsel & Assistant
" Treasurer-,

CERTIFICADO NOTARIAL (SOCIEDAD)

comparecio ante

a guien "conozco, y de quien me consta gue firmd e
anterior documento, debidamente juramentado declard
y dijo gue &l (ella)

quoc_iedad legalmente constituida para un. periodo de
jduracién que -ain no ha terminado; que el declarante
'‘estd autorizado por dicha compariia para conferir este
/ ‘poder: que el sello estampado por él al pie de tal poder,
{" fen nombre y-representacion de la expresada compafiia,
‘-m!" ~les.el’'selio oficial de ella; v que el objeto para el cual se

lconfiereeste instrumento esta comprendido dentro def”

- " ‘objeto. social de‘la sociedad.

El suscrito Notario hace constar que
pruebas de.ja existencia de la socied

.............................................

e T

representante.’

Notario Piblico (sello)

CERTIFICADO NOTARIAL
" PERSONA NATURAL

'Y que quien confiere el presente poder es su

RGN él".od‘

- ‘\." A /9.,. ‘
Tttt e Moo

..................

a quien (es) conozce y .me consta que es{son} la(s)
persona(s} firmante(s) del documentoc que precede vy
guien{es) declaraln} cque otorgan el mismo para los fines
y propdsitos-que en él se, expresan.

4

Notario Puablico (seiio)}

LEGALIZACION POR APOSTILLA ES REQUERIDA.

NOTARIAL CERTIFICATE (CORPORATION)

to me known, and known to me to be the person whd signed

the:.foregoing. instrument who being, by m duly sworn did
depose and say that he {she) is the. E/PL‘— ﬁ,u ‘7{/"‘-}{——‘

undersigned Notary Public attests that he has seen
documents thal prove the existence of the

State‘ on'LOq/"‘* ............................ o
under date of......... io ’J"/f/OS ................................

.“‘“,mmmwthat he (she) who grants the present power of

m‘t‘p.g;rg}w"is its Representagve.

,

Public Notary (Seal)



e L. o . - o
A .o ' “, '
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NOTARIAL.CERTIFICATE
NATURAL PERSON

On this.....ooceeennen. day
Of of . ,
personally ’ appeared before

.............................................................................

.............................................................................

who is{are).known to me and who | attest executed the
“foregoing ‘document and he {they) declared he (they)
grant(s) the document for the uses and purposes
therein expressed.

Notary Public (Seal)

'"LEGALIZATION BY APOSTILLE IS REQUIRED.

g




TRADUCCION AL ESPANOL del Documento de Poder otorgado por THE:
COCA-COLA COMPANY domiciliada-en One Coca-Cola Plaza, Atlanta,

| Georgia 30313, Estados Unidos de Ameérica.

AUTORIDAD COOPERATIVA DE FUNCIONARIOS
DE LA CORTE SUPERIOR DE GEORGIA

Divisiédn de Notarial

1875 Century Boulevard , Suite 100

Atlanta, Georgia 30345

APOSTILLA
(Convencidn de La Haya del 5 de octubre de 1961)

.

1, Pais: ESTADOS UNIDOS DE AMERICA

2. Este documento publico
ha sido firmado por TERESA MORRIS

3. actuando en capacidad de NOTARIO PUBLICO, ESTADO DE
GEORGIA .

4. lleva el sello/ timbre de TERESA MORRIS

NOTARIO PUBLICO |
CONDADO DE FAXETTE, GEORGIA

R

CERTIFICADO

5. en ATLANTA, GEORGIA
6. el 2° DIA DE'NOVIEMBRE DE 2005

7. por LA AUTORIDAD COOPERATIVA DE FUNCIONARTS lfll LA

CORTE SUPERIOR DE GEORGIA
8. No. 1-137661

9. Selloftimbre ' 10. Firma

(Firma)
DAVID R. WILLIAMS
DIRECTOR EJECUTIVO



