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September 2, 1999
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Asgistant Commissioner for Patents
Washington, D.C. 20231
Re: Qur Case: 21666
Sir:
Transmitted herewith for filing is the Patent Application of inventor(s)
Locus Choang
June L. MacDouald
for invention entitled:
HIGH PERFORMANCE TITANIUM DIOXIDE CLOUDING AGENT
Enclosed are:

1 Complete application of __17 _ page(s) of text, which includes __1  page of sbatract
and_ 3 pege(s)ofclaims, 1S  clasim(s)inall with_2 independent claim(s),
—9 _ multiplo dependent clsim(s) and _Q _ page(s) of drawings.

2. Combined Declarstion and Power of Attorney.

3. Information Disclosure Statement with PTO-1449 and 2 references.

4. Assignment together with Recordation Form Cover Sheet (Form PTO-1595),

5. Seif-addressed post card to be retumed after being stamped to indicate receipt of the
foregoing in the Patent Office.
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Pleass charge our Deposit Account No. 07-0885 i the amount of $760,00. The
Commissioner is hereby suthorized to charge any additional fees which may be required, or
credit any overpsyment to Account No. 07-0885. One copy of this letter is enclosed for
accounting purposes.

Please address all communications to:

Thomas R. Savoie

Patent Law Department

Kraft Fooda, Inc.

555 South Broadway

Tarrytown, New York 10591 .
Very truly yours,
mnﬁ
Attorney for Applicant(s)

Tel. (914) 335-4009 Registration No. 25,259

Fax. (914) 3354300
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Case No. 21666

HIGH PERFORMANCE TITANIUM DIOXIDE CLOUDING AGENT
AND METHOD OF MANUFACTURE THEREOF
Ficld of the Invention
The present invention is directed to a titenium dioxide-containing clouding agent
for particalate dry beverage mixes and to & method of producing the clouding agent which
provides a higher throughput, better yield and higher titaninm dioxide content than
conventional methods of manufacturing such clouding agents.

formnlated with a particulate clonding agent in order to imitate the opacity of a natoral
Juice. Most clonding agents are prepared by comhining a spacing agent such as
maltodextrin, a suspending agent such as gum arsbic, and titanium dioxide. Titanimm
dioxide is the key ingredient which provides opacity in the clouding agent. U.S. Patent
No. 4,187,326 to Serafino et al. discloses a particulate clonding composition for dry mix
beverages containing TiO;. U.S. Patent No. 4,529,613 to Mezzino ct al. describes a
pasticalate, dry beverage mix clouding agent containing up to 20% by weight TiO;

In typical methods of preparing a clouding agent, inclading the methods described
in U.S. Patent No. 4,187,326 and 4,529,613, the spacing sgent and suspending agent are
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added to water and subjected to high shear mixing. The titanium dioxide is added after
the spacing agent and suspending agents are dispersed by the initial high shear mixing
and the mixture is again subjected to further high shear mixing. The resulting slurry is
then dried, typically by spray drying. The resulting clouding agent may then be included
in & dry beverage mix, perticularly a fruit flavared dry beverage mix.
methods of preparation thereof. Onc problem is that while it is desirabls to have a
rélatively high level of titanium dioxide to provide the right opacity, the amouut of
titaniom dicxide which may be incinded in the clouding agent is limited becanse of its
tendency to precipitate out and create sedimentation in the reconstituted beverage.
Angther problem is that in conventional methods of preparing clouding agents, the
procesging rates are slowed because the inner surfaces of the processing vessels tend to
became caked, requiring significant cleaning efforts befare subsequent batches may be
manufactured, Loss of the ingredients in this way also reduces yield. It has been found
that in these prior art prooesses, higher titanium dioxide content in the slurry made it
harder to spray dry the sturry, further reducing yicld and lowering throughtput.

Accordingly, there is & need for a clouding agent having increased opacity on an
cqual weight basis and a process of mannfactare thereof which reduces undesirable
buildup of materisl on the gides of the mixing tank thereby improving the throughput and
yield of the process.
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Summary of the favention

The foregoing and other objects which will be apparent to those of ardinary akill
in the art are achieved in accordence with the invention by providing a method of making
a particulate clouding agent for a dry beverage mix comprising: (1) subjecting
particulate titanium dioxide and water to high shear mixing to form s first aqueons
mixture; (b.) adding s spacing agent and  suspending agent to said first aqueous
mixture to form & second mixtare; (c.) subjecting the second mixture to high shear mixing

to form a forther aqueous mixtore; and (d.) spray drying the second aqueous mixtore to
form a particulate clonding agent, thercby providing an improved particulate dry mix
beverage clouding agent comprising TiO;, spacing agent, and suspending agent in which
the TiO; content is from 21 to 30% by weight based on the total weight of the clonding
agent, on a dry weight besis, and by providing s particulate dry beverage mix including
the improved clouding agent.

The particulate titaninm dioxide and other constituents of the clonding agent sre
food grade. The titanium dioxide has an average particle size of 0.3 microns witha
particle size distribution of 100% through a 200 mesh screen. Mesh size refesred to in
the present specification is U.S. mesh size unless indicated to the contrary. The TiO; is
peferably & purified inorganic white, named by the 1971 Colour Index, 6 pigment white
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- 6, C.L 77891, and available commercially from Wittaker, Clark & Daniels, Inc., South

Plainfield, NJ or Warner-Jenkinson, St. Louis, MO.

The spacing agent, which is also referred to in the art as a carrier or bulking agent
or filler, functions to disperse and maintain the titaninm dioxide as scparate particles,
The spacing agent, which typically has a particle size distribution of 90% minimom
through 140 mesh and 50% maxinmm through 325 mesh, is suitably & water-soluble,
spacing agents are described in U.S. Patent No. 4,187,326 and U.S. Patent No, 4,529,613,
the disclosures of which are herein incorporated by reference. Maltodextring, which are
starch hydralyates produced by converting refined com starch into nutritive saccharides
through the use of acids or enzymes, are prefemred. Suitable maltodextring are bland in
flavor and without appreciable sweetness. Preferred maltodexzins have & DE of less than
20, and more preferably from 10 to 20. Other suitable spacing agents, when employed,
are preferably used in combination with the preferred maltodextrin spacing agent.

The suspending agent is svitably a gom, such as gam arahic, xanthan gum, or a
pectic substance such as pectin. Suitable suspending agents are described in U.S. Patent
No. 4,187,326 and U.S. Patent No. 4,529,613.

In the method of this invention, the solids are subjected to high shear mixing with
water. Various types of high shear mixers may be employed such as those described in
U.S. Pstent No. 4,187,326 and U.S. Patent No. 4,529,613. A homogenizer is preferred,
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and an in-line 3-stage homogenizer is particularly preferred. A suitable shear rate of
mixing is generally in the range of 3000 rpms to 4000 rpms. In general, a mixing time of
from 10 to 60 minutes for each high shear mixing step is suitable.

It is & key aspect of the invention that a TiO; -water mixtare is formed first and
subjected to high shear mixing as described above before addifion of the spacing agent or
suspending agent. The spacing snd suspending agont may then be added ither
sirmltanecusly or sequentially, in which case the spacing agent may be added prior to the
suspending agent or vice verss. In each of these procoss vacistions, however, the mixture
is subjected to high shear mixing as described above as cach ingredient is added.

The total smount of the key ingredients (TiO;, spacing agent, and suspending
agent) is suitsbly from 20 to 45% and preferably 25 to 35% by weight based on the
aquecus mixturc. The total smount of the TiO, based on the total weight of the key
ingredicnts, is at least 21% by weight, an a dry weight besis. As mentioned sbove, it has
previously proven difficult to obtain & satisfactory clouding agent having a high TiO,
content. Preferably, the total smount of TiO; based on the total weight of the key
ingredients for the clouding agent of this invention, is from 23 to 30% by weight, an & dry
weight basis. The spacing agent is suitably present in an smount of 40 to 70% by weight
and preferably in an emount of 50 to 60% by weight, on the same basis. The suspending
agent is suitsbly present in an amount of 10 to 30% by weight and preferably from 15 to
25% by weight, on the same basis.

B
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Water content of the aqueous mixture is suitably 55 to 80%, and preferably 65 to
75% by weight, based on the weight of the aqueous mixture.,

After preparation of the aqueous mixture by high shear mixing as described above,
the aqueous mixture is dried, prefershly by spray drying, to form a particolste clouding
agent for a dry beverage mix. Other methods of drying, such as freezs drying, fluidized
bed drying, vacuum drying, sir drying, or dram drying may be used.

The amount of the key ingredients in the dried product will be the same as given
above. Moistaro content of the dried product is suitably less than 6% and preferably less
than 5% by weight, based on the weight of the product.

A flow control agent is preferably included to enhance fiow of the particulate
product. A particulate flow control agent, such as tricalcium phosphate ("TCP™), is
preferred. TCP is preferably included in a spray dried product by addition as a
particulate powder to the spray drying tower. The amount of flow control agent is
suitably from 0.1 to 5% and preferably 1 to 3% by weight based on the weight of the
dried product.

The particulate clouding agent is intended to be utilized in dry beverage mixes
such as those described in U.S. Patent No. 4,187,326 and U.S. Patent No. 4,529,613.
Preferred dry beverage mixes are froit-flavared and may include a natural and/or artificial
such as tartaric acid and citric acid, coloring, fruit or other flavors, and other ingredients
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such as vitemina. The amount of clouding agent included in & dry beverage mix is
suitably from 0.1 to 10% and preferably from 0.5 to 5.0% by weight based on the weight
of the swectener-free dry beverage mix. The particle size of the perticalate clouding
agent is suitably 90% minimmm through 140 mesh and 50% maximum through 325 mesh.

Example 1

830 gallons of room temperature water is added to an agitated kettie equipped with
8 Greerco Corp. (Hudson, New Hampshire), in-line, 3-stage homogenizer. The agitator
within the kettle was obtained from Chemineer, Inc. (Dayton, OH). The agitator sud in-
lins homogenizer were started up at shear rates of about 34 rpms and 3430 rpms,
respectively. 1000 pounds of TiO» (average particle size 0.3 microns) was added to the
kettle and high shear mixing was continned for 30 minntes. 787.2 pounds of gom arabic
was then fid into the circulating mixture and the high shear mixing is continned for an
additional 30 minutes. 2,212.8 pounds of 15 D.E. maltodexirin (LoDex™ 15 - Grain
Processing Corp; Muscatine, Iowa) is added to the circulating mixture and high shear
mmixing is again contimued for an additional 30 minutes.

The mixture is then heated to 150 to 160°F. The heated mixture is then transferred
to a mixing tank end subjected to high shear mixing for st least 50 minutes while
maintaining a temperatare of 150 to 160°F. Mixing the heated mixtare is contirned until

[ SR R, -
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the mixtore is fed to a spray-drying tower. The mixture, which contains 35% by weight
solids, is then spray dried. During spray drying, 81.6 Ibs. of particulate tricalcium
phosphate is metered to the spray drying tower to provide a TCP content of 2% by weight
in the spray dried product.

The empty mixing tank is observed to be clean, with little or no material stuck to
the bottom or side walls. The particular spray-dried product has 8 moistare content of
about 4.5% by weight and a particle size distribution of 100% through 60 mesh, st least
99% through 100 mesh, at least 90% throngh 140 mesh, and at most 50% through 325
mesh.

The solids content of the spray dried product, on a dry basis, is:

Ingredient Amount (% by weight)
TiO, 24.5
Maltodextrin-LoDex 15 54.2
Gum Arsbic 19.3
TCP 2
Total 100
Example 2

The procedure of Example 1 is followed exccpt that the spacing agent
(maltodextrin) is added prior to the suspending agent (gum arabic). After feeding the
contents of the mixing tank to the spray drier, the mixing tank is observed o be clean,
with little or no material stack to the bottom of side wall of the tank.
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The procedure of Example 1 is followed except that the sequence of introdnction
of ingredients is changed. In Example 1, TiO, is added first, followed by the suspending
agent and then the spacing agent. In Example 2, TiO, is added first, followed by the
spacing agent and then the suspending agent. In this comparison example, the suspending
w@muﬁn)haﬂd&mfdhwed.byﬁogudﬁmbyﬁequin'qm
(maltodextrin), The processing veasels are obsesved to have a sticky deposit of material,
requiring cleaning. As compared to Examples 1 and 2, the throughput snd yield are
therefore lower and the measured opacity is lower while the measured sedimentation mate
is higher,

Comparison Example B

The procedure of Camparison Example A is followed, except that the sequence of
addition of the ingredients is changed. In this example, the spacing agent is introduced
first, followed by TiO; and then by the suspending agent. Again, a substantial smount of
material remains adhered to the processing vesscls. As compared to Examples 1 and 2,
the throughput, yicld, and opacity arc lower and sedimentation rate is higher.
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Comparison Exgmpie C
The procedure of Comparison Example 1 is followed except that the sequence of
the introduction of the ingredients is suspending agent first, then spacing agent, then
TiO,, the amount of TiQ, is rednced, and the amount of spacing agent is increased by a :

comespoading amount. The composition of the spray dried clouding agent, on a dry

Ingredient Amount (% by weight)
TiO; 19
|Spacing Agent 60
| Suspending Agent 19
TCP 2

Example C had the expected lower TiO; loading. There was again a coating of
material in the empty tanks resnlting in & redoced yield versus Example 1 and 2, snd it
was more difficult to pump the aqueous mixiure to and through the nozzles of the spray
drier resulting in a reduced throughput versus Examples 1 and 2. The sedimentation rate
for Example C was equivalent to Examaples 1 and 2. The opacity for Example C was
equivalent to Examples 1 and 2 on an equal TiO; weight basis; but significantly lower
than Examples 1 and 2 on an equal clouding agent basis.

Compgrison Example D

The procedure of Comparison Exsmple C is followed except that the amount of

TiO; is raised from 19 to 25%, and the amount of spacing agent is reduced by a

10



\

6
carresponding amount. The composition of the spray dried clouding agent, on a dry %

basis, is:

Ingredient Amount (% by weight)
TiO, _ 25
Spacing Agent 54
Suspending Agent 19
TCP 2

As compared to Examples 1 and 2, Example D had a Jower yield due to build-up
on equipment surfaces, lower thronghput due to & lower feed rate to spray tower. The
resulting clonding agent had a lower opacity on an equal weight basis, and a highar

The cloud compositions of Examples 1-2 and of Comparison Examples A-D are ovaluated
for opacity and sedimentation rate as determined by the procedures described below . Results are

as follows:
Example Averape Opacity Sedimentation Rate
1 45% transmission 0.25 cm afier 1 week
2 45% transmission 0.25 cm afier 1 week
A 60% trensmission 2.5 cm after 1 week
B 60% trangmission 2.5 cm after 1 week
C__ 70% transmigsion 0.25 cm after 1 week
D 60% transmission 2.5 cm affer 1 week

11
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JTeat Procedure
Opacity — a measurement of the % light transmission through a standardized
aqueous medimn conteining equal weight levels of the clouding agent as measured by »
Spectrometer™ 20 (Spectronic Instruments Co. Rochester, New York) at a wavelength of

600nm.

Sedimentation Rate —a standardized beverage from reconstituted powdered saft
drink mix and contsining equal amounts of TSO, s filled into an Imhoff™ cone (Fisher
Scientific, Inc., Specislty Glass Division — Springfield, New Jersey). The beverage is
allowed to stand still for the test period after which the height of TiO; sediment residing
a the bottom of the cone is measured.

Throughput ~ & messnrement of production rate (pounds/hour of clonding agen)
collected as product from the spray tower. Production rates 67% higher have been
achicved through the use of this invention as compared to prior art procedures.

Yield — a measurement (cxpreased as & %) of the dry-weight of calleoted product
from the spray tower versas the dry weight of starting materials. Yield incroases of 3.5%
have been achieved throughout the use of this invention as compred to prior art
procedores.

Although not wishing to be limited to any specific theory, it is belicved that when
TiO, is mixed and subjected to high shear in the presence of water alone, the resulting
TiO, particles have & preferred small size and/or physical stractare that is not achicved

12
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when a spacing agent and/or suspending agent is also present. The preferred TiO;
particles may be able to bind with the snbsequently introduced spacing agent and/or

_ suspending agent in a manner not heretofore obtained.

Althongh the invention has been described in considerable detail with respect to
proferred embodiments thereof, varistions and modifications will be apparent to those
skilled in the art without departing from the spixit and scope of the invention set forth in
the claims.

13
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What is Cleimed is:
1. A method of making a particulate clouding agent for a dry beverage mix
..
(o) subjecting particulate titanium dioxide and wuter to high shear

mixing to form a first aqueons mixture; —

() addinga spacing agent and & suspending agent to said first aquecus
mixture and subjecting the mixture to high shear mixing to form & fhrther aqueous
mixture; and

(c) drying the farther squeous mixture to form  particulate clonding
egent.

2. The method acoarding to claim 1 wherein step (b.) comprises adding said
spacing agent and said suspending ageat jally and subjecting the mixtare to szid
high shear mixing after addition of said spacing agent and after addition of said
suspending agent.

3. The method according to claim 1 wherein said spacing agent and said
suspending agent are added sinmiltanconsly.

4.  The method according to claim 1 wherein the total amount of TiO, spacing
sgent, and suspending sgent in said forther aquéous mixture is from 20 to 45% by weight,

based on the weight of said firther aqueous mixture.
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20 spacing agent, and suspending agent, the improvement wherein the TiO, content is from

5.  The methods according to claim 1 wherein the further aquecus mixtore is
spray-dricd,

6. Thnmﬂhodmdimto}aim4whuehﬂmhhlmmtd:‘ﬁ0,,m
agent and suspending agent on a dry weight basis comprises:

from 21 to 30% by weight 110,
from 50 to 60% by weight spacing agent, snd
from 10 to 30% by weight suspending agent.
7.  The method according to claim 1 firther compeising incorparating  flow

8.  The method accarding to claim 1 wherein each high shear mixing step is
effected for a pesiod of time of from 1om3p4m.

9.  The method according to claim 1 wherein said spacing agent is at least one
member selected from the group consisting of.

maltodextrin, starch 5 O SUgATS.
10. mmmmms@mmmm
hydrocollaid gom. _,"’
11,  The particulate dry mix beverage clouding agent produced by the process of
>

12. Ina particolate dry mix beverage clouding agent which comprises TiOy

15
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21 to 30% by weight based on the total weight of the TiO, spacing agent, and suspending
agent, on & dry weight basis.

13. A clouding agent scconding to claim 11, wherein said spacing agent is
present in an amount of from 50 to 60% by welghtid ssid suspending agent is present in
an emount of from 10 to 30% by weight based on the total weight of the TiO, spacing
agent, and suspending agent, on » dry weight bass. |

14. A clouding agent according to claim 12 frfher compuising from 1 to 3% by
weight of & flow cantrol agent based on the weight of the clonding sgent.

15. A clouding agent acoording to clsim 12 wherein sid spacing agent s &

lg 10 maltodextrin and wherein said suspending agent is gum arabic

16
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Abstract

A clouding sgent for dry beverage mixes is prepared by fixst forming & mixtare of
fiteniom dioxide and water sud then subjecting the mixtare to high speed shear. A
spacing agent and saspending sgent arc then added o the mixtnre and the mixtare is
agin subjected to & high specd shear, followed by spray drying. The resultant dlouding
agent may contain higher quantifies of titaniom dioxide than conventional clouding sgents
t0 thereby provide increased opacity without increased sedimentation. Purther, the
method of the invention provides higher throughput hirough the spray dryer and bettes
yiclds than conventional methods of preparation.
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Attorney's Doclaet No, _21666
COMMBINED DECLARATION AND POWER OF ATTORNEY

(ORIGINAL, DESIGN, NATIONAL STAGE OF PCT, SUPPLEMENTAL, DIVISIONAL,
CONTINUATION OR CIF)

As a bolow named inventor, [ hereby declare that:

TYPE OF DECLARATION
This declarstion is of the following type: (check ons applicabls item below)
O design
0O  supplemental

NOTE: [fthe declarotion is fiw an internationol Applicetion being fllsd o8 a divisional, continwotion or continsation-in-part
application do pet check next item; check appropriame of last thres isemz
[0  oational stage of PCT

NOTE: [f one of the following 3 itzms apply then complets and also atiach ADDED PAGES FOR DIVISFONAL,

CONTINUATION GR CIP.

0  divisional

a continustion

3  continmstion-in-part (CIP)

INVENTORSEIP IDENTIFICATION

My residence, post office address and citizenship are as stated below next to my nama, I believe I am the original, first
and solo inventor (if only ons name iz listed below) or an original, first and joint inventor (if plural nomes are listed
below) of the subject matter which is claimed and for which a patent is songht on the invention entitied:

TITLE OF INVENTION

SPECIFICATION IDENTIFICATION
the specification of which: (compiets (@), 3) or (c))

(@ B isattached hereto.

® 0O wafidm a3 [] Serial No.
or [] Bxpress Mail No., at Serial No. not yst known and
was anended on {if appitcable).

()] O was described and claimed in PCT International Application No.
Sledon____ sndwsamended under PCT Asticlo 198 fifay)-

NOTE: Amendwents filad ofier the ariginal papers are depasited with the PTO which contaiz new mattey are not accorded @
Jiling dats by being referved to in the declaration. Accordingly, the amandents Involved are thoss fllad with e application
papers or, in the cas of o supplemental declarotion, are ihoss amendments clalming matter mot sncompassed in the original
statemant of imvmition or clalms, See 37 CFR 1.67.
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ACKNOWLEDGMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR
K bereby state: that 1 have rovicwod and undorstand the contents of the above identified specification, inclodig 1Y

" the claims, as emended by a1y amendment refoerod © sbove.

I scknowledge the duty to discloge information which is material to the examinstion of this application in

" socordance with Title 37, Code of Federal Regulations, Scc. 1.56.

[V74] hmphmwﬂhhhynmﬁummdinhnnmﬂ?ﬂﬂ.lﬂu“hﬁou
was filed on

PRIORITY CLAIM (35 U.S.C. 119 (a) - (0))

I horeby claim foreign priosity benefits under Title 35, United States Cods, Sec. 119 of any foreign
epplication(s) for patent or inventor's certificate or of any PCT international application(s) designating at least ono
country other than ths United States of America listed below and have also identified below any fareign apphication(s)
for patent or inventor's cextificate or any PCT international application(s) designating st least ano commiry other then the
United States of America filad by me on the same subject matter baving s filing date befhre that of the application(s) of
which priority i claimed.

(complets (&) or ()

@ 6  nosuchapplications have boes fled.
® [0  wchapplications have been filod as follows.

NOTE: Where item wumm-ammwmmhu claimed priorily check
fem (), antar the datexily below and maks tha priorily clotm.

FRIOR FOREIGN PCT APFLICATION(S), FILED WITHIN 12 MONTHS
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION
AND ANY PRIORITY CLAIMS UNDER 35 US.C. 119 (s) - ()

mmm—m
MW
OYES LCONO
OYES ONo |
OYESS (ON0
OYES O NO

CLAIM FOR BENEFIT OF FPRIOR U.S. FROVISIONAL APPLICATION(S)
(G5Us.C.119(0)
I hereby claim the benefit under Titlo 35, United States Code, 119 () of any Uhnited States provisional spplication(s)
listed below:

FROVISIONAL APPLICATION FILING DATE

CLAIM FOR BENEFIT OF EARLIER US/PCT APPLICATION(S)
Pego2 ' 03174
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UNDER 35 0S.C. 120 ‘&

s

[0  The claim for the bonefit of any such applications ere set forth in the sttached ADDED PAGES
TO COMBINED DECLARATION AND POWER OF ATTORNEY FOR DIVISIONAL,
CONTINUATION OR CONTINUATION-IN PART (C-I-P) APPLICATION.

ALL FOREIGN AFPLICATION(S), IF ANY FILED MORE THAN 112 MONTHS
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. AFPLICATION

Note:  Ifthe application filed more than 12 months from the filing dxte of this application is a PCT
filing forming the basis for this spplication catering the United Statos as (1) the national state, or
(2) a contimustion, divisional, or contisustion-in-pert, then also campiete ADDED PAGES TO

€ COMBINED DECLARATION AND POWER OF ATTORNEY FOR DIVISIONAL

W9 CONTINUATION OR C1-P AFPLICATION for benefit of the prior U.8. or PCT application(s)
W under 35 US.C. 120.

{0

£1]

0

\J

]

(=

\J
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POWER OF ATTORNEY

b
As 2 samed inventor, [ hereby appoint the following attomey(s) and/or agent(s) to prosecute this lﬂlm-ﬂ“

" teansuct sll business in the Patent and Trademark Offics connected therowith. (List name and registration rumber)

Joseph T. Hareark  #26,904 Thomas R. Savaie #25,259
Thomas A. Marcoarx ~ #29,826 Debbia K. Wright #33,817

[0  Atiached, as part of this declaration end power of attomey, is the sutharization of the above-
named attorney(s) to accopt and follow instructiony from my representative(s).

SEND CORRESPONDENCE TO DIRECT TELEFHONE CALLS TO:
(Nams and telephone sasnber)
Thomas R. Savais Thomas R. Savoic
Patest Law Department (TA1-2) (914) 335-4009
Kraft Foods, Inc.
335 South Broadway
Tarrytown, NY 10591
DECLARATION

I heroby declare that all statements mado herein of my owa Inowledge are trae and that all siatements made on
inforoation snd bebief aro belioved to be troe; and further that these statements were mads with the knowledge that
willfla] fulso statements and the like 50 made are punishable by fine or imprisomment, or both, under Section 1001 of
Titlo 18 of the United States Code:, and that such willful false statwments may jeopardize the validity of the application
or any patent issuod thereon.

SIGNATURE(S)

Nots: Carefully indicate the family (or Iast) name, as it should appear on the filing receipt and all other
Fall name of sole or first mventor

Locus Yaw-Jen -
(GIVEN NAME) (MIDDLE INTIAL ORNAME) ~ FAMILY (OR LAST NAME)
Inventor’s signature. :,ﬁ:,"r “. a DG\_
Dwo__S/7/53 Country of Citizcaship USA
Residence New City, NYUSA,
Post Office Addroas 83 Zykor Rod
New City, NY 10956

Paged us0317/d




Jame
(GIVEN NAME)

Full name of second joint inventor

MacDonald

We Donadd

P o

L. _ e ———
(MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME)

e I e

Residence Yorktovn Hoights. NYUSA.
Post Offico Address 3508 Suncrest Avermo
Yodaown Felghts, NY 10598
i

Page s

03174

am q-hﬂnh‘ aims mWw



S -y . PRI 1N - .. . .. . oo =l MWD WO Ll |

. CHECK PROPER BOX{(ES) FOR ANY OF THE FOLLOWING ADDED PAGE(S) WHICH ',f&
FORM A PART OF THIS DECLARATION l«|$
[0  Signature for subsequent joint inventors. Nimber of pages added,__ .
‘T  Signature by administrator(trix), exscutor(trix) or legal ropresontative fix decensed or incapacitated inventor.
Number of pages added .
O  Signature inventor who refuses to sign or cannot be reached by perso suthorized under 37 CFR 1.47. Number
of pages added________

O Added page for signature by one joint inveantor an behalf of docensed inventor(s) where legal representative
camot be appointad in tima, (37 CFR 1.47) Numberof pagesadded

O Added pages to combined declaration and power of attomey for divisional, continnation, or continuation-in-part
(CIF) application.
(3 00 Maberofpogesadded

| )

g O  Authorization of sttormey(s) to acoept and follow instructions from representative.

s o further pages form a part of this Declaration then end this Declaration with this page and check the
() followingitem

This declarstion ends with this page.

Page 6 30317/

o

E—-

i




REIVINDICACIONES

1. Un método de hacer un agente opacificante particulado para un
preparado de bebida seco, incluyendo:

(a) someter di6xido de titanio particulado y agua a mezcla a
cizalladura alta para formar una primera mezcla acuosa;

(b) afiadir un agente separador y un agente de suspensién a dicha
primera mezcla acuosa y someter la mezcla a mezcla a cizalladura alta para
formar una mezcla acuosa adicional; y

(c) secar 1a mezcla acuosa adicional para formar un agente opacificante
particulado.

2. El méindo segiin la reivindicacién 1, donde el paso (b) incluye
afiadir secuencialmente dicho agente separador y dicho agente de suspensién
y someter la mezcla a dicha mezcla a cizalladura alta después de la adicién
de dicho agente separador y después de la adicién de dicho agente de
suspensi6n.

3. El método segiin la reivindicacién 1, donde dicho agente separador
y dicho agente de suspensién se afiaden simultineamente.

4. El método segtin la reivindicacién 1, donde la cantidad total de
TiO2, agente separador y agente de suspensién en dicha mezcla acuosa
adicional es de 20 a 45% en peso, en base al peso de dicha mezcla acuosa
adicional.

5. Los métodos segiin la reivindicacién 1, donde la mezcla acuosa
adicional se seca por pulverizacién.



6. El método segin la reivindicacién 4, donde la cantidad total de
TiO2, agente separador y agente de suspensi6én en base al peso en seco
incluye:

de 21 a 30% en peso de TiO2,

de 50 a 60% en peso de agente separador, y

de 10 a 30% en peso de agente de suspension.

7. El método segin la reivindicacién 1, incluyendo ademés incorporar
un agente de control de flujo en dicho agente opacificante particulado.

8. El método segiin la reivindicacién 1, donde cada paso de mezcla a
cizalladura alta se efectGa durante un perfodo de tiempo de 10 a 30 minutos.

9. El método segan la reivindicacién 1, donde dicho agente separador
es al menos un elemento seleccionado del grupo que consta de:

maltodextrina, hidrolizados de almidén o azécares.

10. El método segiin la reivindicacién 8, donde dicho agente de
suspensién es una goma hidrocoloide.

11. El agente opacificante de bebida de preparado seco particulado
producido mediante el proceso de la reivindicacién 1.

12. En un agente opacificante de bebida de preparado seco particulado
que incluye TiO2, agente separador y agente de suspensién, la mejora donde
el contenido de TiO2 es de 21 a 30% en peso en base al peso total del TiO2,
agente separador y agente de suspensi6n, en base al peso en seco.

13. Un agente opacificante segin la reivindicacién 11, donde dicho
agente separador estd presente en una cantidad de desde 50 a 60% en peso y
dicho agente de suspension estd presente en una cantidad de desde 10 a 30%
en peso en base al peso total del TiO2, agente separador y agente de
suspension, en base al peso en seco.



14. Un agente opacificante segln la reivindicacion 12, incluyendo
ademiis de 1 a 3% en peso de un agente de control de flujo en base al peso del
agente opacificante,

15. Un agente opacificante segtn la reivindicacién 12, donde dicho
agente separador es una maltodextrina y donde dicho agente de suspensi6n

es goma ardbiga.



