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1. This report is the international preliminary examination report, esta
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Certain observations on the international application

2. This REPORT consists of a total of 7 sheets, including this cover sheet.
3. This report is also accompanied by ANNEXES, comprising:
a. X (sent to the applicant and to the International Bureau) a total of 34 sheets, as follows:
sheets of the description, claims and/or drawings which have been amended andfor sheets containing
rectifications authorized by this Authority, unless those sheets were superseded or cancelled, and any
accompanying letters (see Rules 46.5, 66.8, 70.16, 91.2, and Section 607 of the Administrative
Instructions).
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement
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Box No.| Basis of the report

1.

2.

3.

5.

With regard to the language, this report is based on
X  the international application in the language in which it was filed
[J atranslation of the international application into , which is the language

of a translation furnished for the purposes of:

L1 international search (under Rules 12.3(a) and 23.1(b))
[ publication of the international application (under Rule 12.4(a))
O international preliminary examination (under Rules 55.2(a) andfor 55.3(a) and (b))

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 Article 14 are referred to in this
report as "originally filed" and are not annexed to this report):

Description, Pages
1-28 filed with the letter of 16-03-2018

Claims, Numbers

1-18 filed with the letter of 16-03-2018

Drawings, Sheets
15-5/5 as originally filed

O asequence listing - see Supplemental Box Relating to Sequence Listing.

0 The amendments have resulted in the cancellation of:

LI the description, pages

O the claims, Nos.

L the drawings, sheetsfigs

L the sequence listing (specify):

L1 This report has been established as if (some of) the amendments annexed to this report and listed below
had not been made, since either they are considered to go beyond the disclosure as filed, or they were
not accompanied by a letter indicating the basis for the amendments in the application as filed, as
indicated in the Supplemental Box (Rules 70.2(c) and (c-bis)):

U the description, pages

O the claims, Nos.

O the drawings, sheetsfigs

LI the sequence listing (specify):

[0 This report has been established:

Ll taking into account the rectification of an obvious mistake authorized by or notified to this Authority
under Rule 91 (Rules 66.1(d-bis) and 70.2(¢)).

L1 without taking into account the rectification of an obvious mistake authorized by or notified to this
Authority under Rule 91(Rules 66.4bis and 70.2(¢g)).

Form PCTAPEA/ 409 (January 2015)
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6. With regard to top-up searches (Rules 66.1 ter and 70.2(f)):

X A top-up search was carried out by this Authority on 05.09.2018 (all discovered documents are
listed in the Supplemental Box Relating to Top-up Search).

L] Additional relevant documents have been discovered during the top-up search.
0 No top-up search was carried out by this Authority because it would serve no useful purpose.

7. 10 Supplementary international search report(s) from Authority(ies) hashave been received and taken into
account in establishing this report (Rule 45bis.8(b) and (c))

If item 4 applies, some or all of those sheets may be marked "superseded".

Box No.V  Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 1-18
No: Claims

Inventive step (IS) Yes: Claims 1-18
No: Claims

Industrial applicability (1A) Yes: Claims 1-18
No: Claims

2. Citations and explanations (Rule 70.7):

see separate sheet

Box No. VIl Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet

Form PCTAPEA/409 (January 2015)
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Reference is made to the following documents:

D1 EP 1419811 A1 (INOVIA HUTZINGER & PARTNER KEG [AT]) 19 May
2004

D2 US 4 707 367 A (MILLER DENNIS H [US] ET AL) 17 November 1987

Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Cited prior art

1 D1 (see example 2) discloses a fine powder containing 33 to 35% clove oil, said
powder produced by a method comprising:

(a) preparing a homogenized emulsion of water (60 wt%), modified starch (24
wt%) and clove oil (16 wit%),

(b) preparing a wax emulsion comprising water (73 wt%), a hydrogenated
vegetable fat (24 wt%) and ascorbyl palmitate (3 wi%),

(c) stirring emulsion (b) at a temperature of 60-80°C into the emulsion (a) and
mixing both for 15 min;

(d) spray drying said mixture to produce a fine powder having an average
particle diameter of 80 um, and

(e) further mixing said powder with 0.1 - 1% silica (Aerosil), to improve the
flow properties of the spray dried clove oil powder.

Itis apparent that after step (e) above, dried microparticles are obtained
which contain 33 to 35 wt% clove oil, starch and a waxy hydrogenated
vegetable fat, and that said microparticles are partially coated with (or have
partially adsorbed thereonto) particles of silica.

D2 (see claim 1 and examples 1-42) discloses a melt-based and extruded solid
essential oil composition in particulate form produced by a process
comprising the steps of:

Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 2005)
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(a) forming an aqueous mixture of a sugar, a starch hydrolysate and an
emulsifier and heating said mixture to approximately its boiling point but not
greater than about 126 °C;

(b) combining and blending an essential oil flavor, in particular orange oil, with
said aqueous mixture by agitating said aqueous mixture and said essential oil
flavor in a closed vessel under a pressure of about 7 to 50 psi to form a
homogeneous melt;

(c) extruding said homogeneous melt through a plate with 0.30 inch diameter
holes into a relatively cool solvent to form a solid extruded material; and

(d) drying and combining said solid extruded material with an anti-caking
agent, in particular 2% silica, to produce a stable and relatively non-
hygroscopic particulate product having the character of extruded solid
amorphous particles, the particles consisting of a sugar, starch hydrolysate,
selected emulsifier, selected essential oil flavor and water, the essential oil
flavor forming about 14 to 30% by weight of the essential oil flavor in
substantially completely encapsulated form.

It is apparent that the added silica (2 %) will partially coat or adhere to the
surface of the orange oil-containing particles.

Novelty

2 Claims 1-18 meet the requirements of Art. 33(2) PCT because none of the
prior art documents cited in the search report discloses:

"A particle containing (i) a core comprising at least one matrix material and at
least one volatile substance and (ii) at least one coating layer, wherein

- the matrix material is selected from the group of fats, hydrogenated
triglycerides and waxes that are solid or semi-solid at 20°C and 1
atmosphere,

- the core contains 30 to 97 wt% of the matrix material based on the total
mass of the core,

- the at least one volatile substance has a vapor pressure at 125°C between
10 mm Hg and 200 mm Hyg,

- a first coating layer is a non-confluent layer comprising at least a carrier
material being attached to the core, wherein the carrier material is an
inorganic material having a porous structure and a D50 of 1 to 300 um, and

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 2005)
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- the core has an average surface coverage by a non-confluent layer of 1 %
to 50 %".

Inventive step

3

3.1

3.2

3.3

3.4

Claims 1-18 also meet the requirements of Art. 33(8) PCT for the reasons set
out below.

D1 (example 2) represents the closest prior art because it discloses dried
microparticles containing 33 to 35 wt% clove oil, starch and waxy
hydrogenated vegetable fat, said microparticles being partially coated with (or
having partially adsorbed thereonto) particles of silica (Aerosil).

The particles according to the main claim 1 essentially differ from the
microparticles of D1, in that the particle core comprises 30 to 97 wt% of a
matrix selected from fats, hydrogenated triglycerides and waxes that are solid
or semi-solid at 20°C and 1 atmosphere, and that the particle core has a
surface coverage by the non-confluent coating layer of 1% to 50%.

The experimental data of the application (see examples 1 -13) plausibly evidence
that particles comprising:

o (i) a core comprising at least one essential oil (volatile substances with a
vapor pressure at 125°C between 10 mm Hg and 200 mm Hg) and a matrix
selected from fats, hydrogenated triglycerides and waxes that are solid
or semi-solid at 20°C and 1 atmosphere, wherein the core comprises 30
to 97 wt % of said matrix, and

° (i) a non-confluent coating layer comprising an inorganic material
having a porous structure and a D50 of 1 to 300 um; and

° wherein the surface coverage of the core by the non-confluent coating
layer is 1% to 50%,

exhibit improved effects, --i.e. increased retention of volatiles--, relative to

comparable volatile substance (essential oil)-containing particles lacking the
referred non-confluent layer.

In view of the above, and starting from D1, the problem to be solved by the
invention can be regarded as to provide improved volatile substance-
containing particles on the basis of a waxy/fat-core matrix, which enable
increased retention of the volatile substance.

Form PCT/Separate Sheet/409 (Sheet 3) (EPO-April 2005)
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3.5 The solution proposed in claim 1 involves an inventive step because nothing
in D1, alone or in combination with D2, would have motivated the skilled
person to prepare particles as defined in said claim, with a reasonable
expectation of solving the referred problem.

3.5.1  The same applies to the dependent claims 2-18.

Industrial applicability

4 Claims 1-18 satisfy the criterion set forth in Art. 33(4) PCT because their
subject matter is susceptible of industrial application.

Re Item VIii
Certain observations on the international application

5 The word "preferably" has no limitative character. Hence, claim 6 directed to :
"the particle according to any one of the claims 1 to 5 characterized in that the
core contains preferably 50 % by weight to 85 % by weight and even more
preferably 58 % by weight to 70 % by weight of matrix material based on the

total mass of the core"is, in its broadest sense, apparently redundant with
claims 1-5.

Form PCT/Separate Sheet/409 (Sheet 4) (EPO-April 2005)
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. PARTICLE CONTf\lNING AT LEAST A VOLATILE SUBSTANCE AND PROCESS FOR
ITS PREPARATION

The present invention is directed to a particle containing at least a volatile substance and
S to a process for its preparation. The particle consists of a core comprising at.least one

matrix material and the at least one volatile substance as well as at least one coating
layer.

It is known to incorporate active ingredients such as plant extracts, pharmaceuticals. or
10 also essential oils into granules, comprising in their core at least a matrix material, which
is able to adhere to or take up or matrix encapsulate the active ingredients. To avoid that
the active ingredients are destroyed or evaporated during further storage of processing,
for example, conditioning, pelletizihg or granulation of an animal feed or feed additive, the
core granules can have at least one coating applied by fluidized bed processing,
15  especially fluidized bed drying or other coating technique known in the art. Thereby one
can obtain particles or microparticles consisting of a core and a confluent coating Iayer.
However, it is not possible to protect the volatile active ingredients in the particle,
especially these present in the core during the application of such a coating layer. The
volatile active ingredient(s) is (are) destroyed or escape during preparation of the coating
20 by the fluidization process even at relatively low processing temperatures. Such !oéses
during the process or storage are expensive and result in an uncertainty of the amourit of
volatile active ingredient contained in the product. Furthermore, there is a risk of

insufficient loading of the particle with the desired volatile compound.

25  From US 2011/0142985 one can gather a granular feed additive with a core and coating
whereby the éore is a microparticle composed of at least one active plant extract and/or at
least a flavouring incorporated in a matrix. The coating comprises at least one sweetener
and optionally at least one potentiator and at least one flavouring. A flavouring according
to US 2011/0142985 is any flavouring as defined by European Directive 88/388/EEC.

30 Moreover this document also shows a process for preparing the granular feed additive.

US-PS 4,707,367 describes a meit-based and extruded solid essential oil cbrr_lposition in

particulate form having a hydrophilic core consisting of sugar, starch hydi‘OIy'séte, a

selected emulsifier, essential oil flavour and water, whereby the essential oil flavour is
35  provided in a substantially completely encapsulated form.

AMENDED SHEET 22/03/2018
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EP 1 419 811 A1 is directed t6 stable plant extracts which are provided in a
microencapsulated manner. The microcapsules are prepared by preparing an emulsion
containing water, a solubilizer, natural polymers and the substance to be encapsulated

and than spray drying of this emulsion will give the requested powdery microcapsules.

The present invention aims therefore to a particle and a process for its preparation which
particle has a core containing at least one volatile substarice, especially high contents of
the at least one volatile substance and at least one coating layer protecting the volatile
substance in the particle in such a manner that nearly no loss of the same results during
10 preparation, further processing and storage of the particle occurs. Moreover the particle

should be easy to handle and should be an especially free-flowing particle which is not
sticky and does not go lumpy.

This objective has been achieved by providing a particle having a core comprising at least
15 one matrix material and at least one volatile substance and at least one coating layer
which particle is characterized in that

a) the matrix material is selected from the group of fats, hydrogenated triglycerides
and waxes that are solid or semi-solid at 20 °C and 1 atmosphere,
b) the core contains 30 % by weight to 97 % by weight of matrix material based on
20 the total mass of the core,
c) the at least one volatile substance being contained in the core has a vapor
pressure at 125 °C between 10 mm Hg and 200 mm Hg, '
d) a first coating layer is a non-confluent layer comprising at least a carrier material
being attached to the core,
25 e) the carrier material is an inorganic material having a porous structure and a D50 of |
1 to 300 pm, ' '
f) the core has an average surface coverage by the non-confluent layer of 1 % to 50

%
whereby optionally the non-confluent layer contains at least one hydrophobic substance,

30 and optionally the particle is surrounded by at least one confluent layer and / or further
non-confluent layer(s),

whereby the presence of the first non-confluent layer increases the recovery of the volatile
substance in the core during granulation or fluidization of the particle.

35 By providing a particle having a first coating layer which is a non-confluent layer preferably

comprising at least one hydrophobic substance it is surprisingly possible to_avoid

AMENDED SHEET 122/03/2018
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evaporation of the at least one volatile substance contained in the core irrespectively
whether this particle is stored for a long time or further processed at higher temperature. A
stable and durable particle is obtained, if the core contains 30 % by weight to 97 % by
weight of matrix material based on the total mass of the core. By providing a core
5 containing up to 97 % by weight of matrix material it is possible to adjust the durability and

compactness of the core according to the respective requirement and at the same time to
control the coverage obtained with the non-confluent layer. Especially good results are
obtained if the at least one matrix maferial of the core is selected from the group of fats;
hydrogenated triglycerides and waxes that are solid or semi-solid at 20 °C and 1

10 atmosphere. Moreover it is possible to use the particle obtairied in a standard granulation
or fluidization procedure without loss of more than 20 %, preferably 10 %, most preferred
5 % by weight of the volatile substance contained in the core. Thus an increased recovery
of the volatile substances in the core, preferably more than 10 %, more than 20 %, more
than 30 5 and more than 50 % is achieved.

15 |
An especially good retainment of the volatile substance in the core is obtained if inorganic
carrier materials having a porous structure having a Dso of 1 to 300 pm. Preféré‘_biy
inorganic carrier materials having a porous structure having.a Dso of 2 to 150 um and
more preferably of 5 to 30 um can be used as the carrier material. The Dso is defined as

20 the particle size (diameter) below which 50 % of the particles of a sample are. With such
carrier material it is possible to obtain a non-confluent layer having a sufficient thickness
for being able to absorb volatile substances being present in the core and at the same
time to obtain a particle having.a non-confluent layer covering not more than 50 % of the
surface of the core.

25
it is assumed that by choosing the matrix material of the core as well as the volatile
substance in such a way that the carrier material of the first non-confluent layer adheres
only on molecules of the volatile substance being exposed at the surface of the core, a
core is obtained being only covered to a sMaII to medium amount with the carrier. material

30 of the first non-confluent layer. If for example the volatile substance or also the mixture of
volatile substances which is/are preferably liquid at a room temperature of 20 + 5 °C the
carrier material of the first non-confiuent layer is bound by liquid bridges at regions of the
core material exposing the volatile substance(s) at the surface. A bonding between the
matrix material and the carrier material will surprisingly not take place and therefore also a

35 coverage of the core material in regions without any volatile substance at the surface will

not take place, so that a particle is obtained having a core and at least one non-confluent

AMENDED SHEET 22/03/2018
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layer covering at most 50 % of the core, especially at most 25 % and most preferably at
most 15 % of the surface of the core. Preferably a particle is obtained having an average

surface coverage by the non-confluent layer of 2 % to 25 % and most preferably of 3 % to
15 %.

The particles obtained can be used in nutrition for example for introduction of any
flavouring agent in feed or food, for addition of volatile active ihgredients in
pharmaceutical products or feed and food. Naturally it is pos'sibie to use the particles as
such as a food or feed additive by mixing the same in feed or feed premixes or in
10 convenience food products such as for example chewing gums. Furthermore they can be
used for introducing flavourings in toiletries, in cleaning and washing liquids and/or

powders but also as a curing and /or supporting agent in different products.

Preferably the core contains 3 % by weight to 50 % by weight, preferably 5 % by weight to

15 40 % by weight and even more preferably 10 % by weight to 30 % by weight voIAat'i-Ie
substances based on the total mass of the core. By choosing the amount of . volatile
substance in this range it is possible to obtain a stable core particle containing an amount
of volatile substance which is fixedly attached to the core, especially adsorbed or
absorbed at the surface of the core material or also embedded in the matrix material

20 forming the core and the volatile substance can also be bound to the material of the non-
confluent layer and therefore any loss especially any evaporation of the volatile substance
during any further processing of the particle can bé avoided.

Excellent results can be obtained if the at least one volatile substance being contained in
25 the core has a vapor pressure at 125 °C between 10 mm Hg and 200 mm Hg, preferably
' between 30 mm Hg and 70 mm Hg. The vapor pressures being calculated using the
Antoine equation and constants obtained from Yaws, C.L. & Satyro, M.A., “Chapter 1 —
Vapor Pressure — Organic Conipounds”, in “The Yaws Handbook of Vapor Pressure
(Second Edition) Antoine Coefficients”, Elsevier B.V. (2015) pp 1-314, ISBN: 978-0-12-
30 802999-2. An alternative source obtaining Antoine constants may be Dykyj, J., Svoboda,
J., Wilhoit, R.C., Frenkel, M. & Hall, K.R., Chapter 2 Organic Compounds, C1 to C57 Part
2, in Vapor Pressure and Antoine Constants for Oxygen Containing Organic Compounds,
Springer Materials (2000) pp 111-205. ISBN: 978-3-540-49810-0. In case the different
vapor pressure calculations result in contradictory results it is herein preferred that the
35  vapor pressure of the at least one volatile substance in the core is preferably in the range
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starting from the vapor pressure of D-limonene (CAS-No: 5989-27-5) and ending at the
vapor pressure of eugenol (CAS-No: 97-53-0), more preferred in the range starting from

the vapor pressure of linalool (CAS-No: 78-70-6) and ending at the vapor pressure of D-
carvone (CAS-No: 2244-16-8).

Such substances can surprisingly be retained in the core of the particle by the non-

confluent layer being attached to the surface of the core. It is assumed that the non-

confluent layer chosen is able to attract evaporating molecules of the volatile substance

and binding the same by a physical bond whereby evaporation of the volatile molecules
10 contained in the core out of the particle is avoided.

By selecting the at least one volatile substance being contained in the core from an
essential oil or a plant extract both being preferentially prepared from a plant selected
from the group of oregano, thyme, wintergreen, caraway, mint, peppermint, anise, orange,
15 lemon, fennel, star anise, clove, cinnamon and garlic; or from an ingredient, component or -
compound of the essential oil or plant extract, which also may be derived from synthetic or
biotechnological production, preferably selected from the group of D-limonéne, Y-
terpinene, p-cymene, 2-cafene, linalool oxide, isomenthone, camphor, linalool, terpinen-4-
ol, 2-isopropyl-1-methoxy-4-methylbenzene, L-menthol, 'ethylamine, a-terpineol, -
20 caryophyliene, D-carvone, methyl salicylate, a-caryophyllene, lavandulyl acetate,
caryophyllene oxide, eugenol, thymol and carvacrol, the recovery rates of the volatile
substances are very high. The particle containing a volatile substance as defined can
especially be used as flavoring in human or animal nutrition, anti-bacterial, anti-
inflammatory, anabolic, morphology improving, gut integrity enhancing, digestibility
25 improving, gut microbiota modulating, gut health status supporting agent, as digestibility
enhancer to allow improved feed utilization and sparing of nutrients; as tool to decrease
evaporation and to improve heat stability of the particle containing volatile substances,
especially essential oils during feed and fool conditioning, pelleting, extrusion and any
drying process such as spray drying and/or, roller-drying and/or pasteurization; as
30 prevention and/or curing agent for humans or animals suffering from gastro-intestinal tract
related diseases such as diarrhea, intestinal enteritis and so on, as flavoring agents for
chewing gums to enhance the refreshing experience of a chewing gum, as flavoring for
toiletries to have a boosting flavoring effect in any kind of toiletries such as shower gel,
shampoo, tooth paste, deodorants and so on, as flavoring and substances with
35 antibacterial efficacy in cleaning and washing formulations based on a liquid and/or dry
solution and many other applications.

o)
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Herein essential oils are defined a§ substances that are prepared according to at least

one procedure described in the European Pharmacopoeia, 8th Edition, supplement
8.0/2098.

Herein plant extracts are defined as substances that are prepared according to at least

one procedure described in the European Pharmacopoeia, 8th Edition, supplement
8.5/0765.

10 Al compounds mentioned can be either of natural, synthetic or biotechnologidal origin.

Preferably, the volatile substance or also a mixture of different volatile substances being
contained in the core is liquid at a temperature of 20 + 5 °C whereby it is assured that the
volatile substance in the core forms a non-confluent layer with the at least one cairier

15 material of the non-confluent layer. Furthermore, it is possible that the volatile substance
is a sensory acti\}e substance such as an olfactory active substance influencing the smell,
a gustatory active substance influencing the taste or a substance influencing both the
smell and the taste like aromas or flavors.

20 It is possible that the volatile substance is an aliphatic compound, an éster, an acid, an
alcohol, an aldehyde, a ketone or derivatives thereof, especially a terpene such as open
chain terpenes, cyclic terpenes, monoterpenes or sesquiterpenes; especially a lactone
like y—octa|act.one, y-nonalactone, y-decalactone or y-undecalactone.

25 The volatile substance can also be an aromatic compound especially a benzoic acid

derivative, a phenol derivative, a phenylpropane derivative or a coumarin derivative.

Particles which have according to a further development of the invention a diameter of the
core between 50 ym and 1000 pym, preferably between 100 pm and 300 pm and even
30 more preferably between 175 um and 225 um are sufficiently small for being mixed and
evenly distributed in liquid, pasty or also solid products like powders or granulées. It is
therefore possible to use only small amounts of the particle in products for obtaining the
effect chosen, being an increased recovery of the volatile substances in the core,
preferably by more than 10 %, more than 20 %, more than 30 %, more than 50 %. It is
35 possible for example to add the particle in incorporated amounts of 0.01 g to 7 kg per

1000 kg and/or 1000 | to prevention and/or curing agents for humans or animals, in
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incorporated amounts of 0.01 g to 10 kg per 1000 kg and/or 1000 | to flavoring agents for
human or animal nutrition or also added in amounts of 10 g to 10 kg per ton to feed/dry
milk replacers and/or per 1000 | of water/milk in feed, milk replacers and also to water.

5 A stable and durable particle is especially characterized in that the core contains,
preferably 50 % by weight to 85 % by weight and even more preferably 58 % by weight to

70 % by weight of matrix material based on the total mass of the core. By providing a core
containing up to 85 % by weight of matrix material it is possible ;co adjust the durability and
compactness of the core according to the respective requirement and at the same time to

10 control the coverage obtained with the non-confluent layer. The more matrix material is

present in the core the smaller is the coverage of the core with the non-confluent layer.

Especially good results can be obtained if the at least one matrix material of the core is
selected from hydrogenated triglycerides, preferably vegetal triglycerides like palm dil,

15 sunflower oil, corn oil, rapeseed oil, peanut oil or soybean oil or from wéxes, preferably
candelilla wax or carnauba wax. By choosing the core material from materials listed above
it is possible to embed the volatile substance in the matrix material and at the same time
to provide a core being solid or semi-solid so that covering this core by the carrier material
will result in a non-confluent coating layer of the carrier.

20
For obtaining a more stable core preferably up to 20 % by weight of the at least one matrix
material is replaced by at least one texturizer, selected from the group of polymers, such
as proteins, preferably whey protein, corn protein, wheat protein, rape protein and pea
protein, polysaccharides such as celluloses, starches and pectin; montmorillenites;

25 stearates; sulphates and silicates, preferably precipitafed silica. By incorporating the
texturizer in the core it is possible to further enhance the stability of the particle as such
and at the same time to further increase retainment of the volatile substance in the core
material of the particle. By incorporating a texturizer in the core, higher amounts of volatile
substances, up 40% by weight and more, can be achieved in the core.

30
For obtaining a non-confluent layer able to increase the recovery rate of the volatile
substances in the core even better the invention is further developed in thét the carrier
material of the non-confluent layer comprises at least one hydrophobic substance. By
adding at least one hydrophobic substance that is preferably semi-solid or liquid at the

35 ‘ mixing temperature of the hydrophobic substance and the carrier material to the carrier

material one can obtain a material for the non-confluent layer which is still powdery and
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resembles to the material of the core without being identical to the same. Preferably the at _
least one hydrophobic substance is therefore selected from an essential oil or.a plant
extract both being preferentially prepared from a plant selected from the group of oregano,
thyme or mirt, peppermint, or from an ingredient, component or compound of the
5  essential oil or plant extract, which also may be derived from synthetic or biotechnological
production, preferably selected from the group of monoterpenes, preferably a-terpinene,
linalool, geraniol, menthol, citronellal, carvone, menthone, sesquiterpenes preferably
farnesol, farnesene, a-bisabolol and a-caryophyllene; and aromatic compounds preferably
carvacrol, thymol, cinnamaldehyde, anethole and eugenol. By addingA hydrdph‘obic
10 substances to the carrier it is possible to incorporate higher amounts of volatile
substances like essential oils into the whole particle and especially into the non-confluent
layer whereby particles having an excess amount of volatile substance can bé obtained.
In many applications such as food or feed additive the amount of flavourings will be
essential for obtaining a functional and tasty product and therefore it might be helpful

15 having a non-confluent layer containing also flavourings.

Surprisingly it was found that the adherence of the non-confluent layer to the core will not
be adversely affected if the carrier of the non-confluent layer contains at least 100 % by
weight, preferably at least 150 % by weight, more preferably at least 220 % by weight and
20 most preferably at least 400 % by weight of the hydrophobic substance based on the
mass of the carrier material without the at least one hydrophobic substance. The effect
" achieved is that the total amount of hydrophobic substances in the particle augments
which leads to a product having for example an higher content of flavourings, which help
for example to mask ill-tasting substances being contained in the core or also in the

25  product whereto the particles are added.

For obtaining a longer duration of storage of the particles it is possible according to the |
present invention to surround the particle by at least one confluent layer. Such a confluent
layer may have a thickness of not more than 100 um, preferably not more than 50 ym,
30 more preferably not more than 20 um and most preferably not more than 10 um, whereby
particles are obtained which are sufficiently small for being used in many applications
such as in medicine, feed or food applications as flavouring or also as substances with
antibacterial efficacy in cleaning and washing formulations based on a liduid and/or dry
solution. Furthermore the confluent layer may comprise at least one coating material and

35 optionally at least one active ingredient or also a coating material and a flavouring agent.
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Such a conﬂu.ent layer may consist of each matérial being convenient and is preferably a
hydrophobic layer in which the coating material is préferably selected from the group of
hydrogenated vegetal triglycerides, preferably palm oil, sunflower oil, corn oil, rapeseed
oil, peanut oil and soybean oil; waxes, preferably candelilla wax and carnauba wax;
essential oils, preferably monoterpenes, preferably limonene, a-terpinene, linalool,
geraniol, menthol, citronellal, carvone and menthone, sesquiterpenes, preferably farnesol,
farnesene, a-bisabolol and a-caryophyllene; and aromatic compounds p'reférably
carvacrol, thymol, cinnamaldehyde, anethole and eugenol. Thereby it is possible to obtain
particles having a hydrophobic surface which can preferably be used in hydrophobic
environments. A hydrophobic coating, for example, may confer a degree of resistance to
dissolving in an aqueous environment and would result in a product that would be
protected through passage of the upper gastrointestinal tract such as the stomach of
monogastric animals or the rumen of ruminant animals. 2

In the same manner it is possible to prepare particles having a coating consisting of a
hydrophilic confluent layer in which the coating material is preferably selected from the
group of biopolymers, preferabfy carbohydrates like starch or cyclodextrin, and
polyethylene glycol; hydrocolloids, preferably carrageenan, alginates and gumn arabicum;
wheat gluten; salts preferably chlorides, nitrates, phosphates and sulphateé, more
preferably sodium sulphate and ammonium sulphate. These particles may be used in an
especially hydrophilic environment and show a long storage time. A hydrophilic coating
may confer resistance to steam conditioning and pelleting when such particles are
incorporated in animal feed.

The invention aims also to a process for preparing a particle containing at |east‘a.volatile
substance comprising the steps of: _

(i) forming a melt of an at least one matrix material, whereas the matrix
material is selected from the group of fats, hydrogenated triglycerides and waxes that are
solid or semi-solid at 20 °C and 1 atmosphere, whereas the at least one volatile substance
has a vapor pressure at 125 °C of between 10 mmHg and 200 mm Hg,

(i) forming a melt-mixture comprising an emulsion, dispersion, solution or
suspenision of the at least one volatile substance in the melt, by incorporating it into the
melt,

(iii) forming discrete cores of the melt mixture, whereby the cores contain 30 % by
weight to 97 % by weight of matrix material based on the total mass of the core,

(iv) cooling the discrete cores,
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(v) mixing the cores with at least one carrier material optionally containing at least
one hydrophobic substance thereby forming a first non-confluent layer, whereas the
carrier material is an inorganic material having a porous structure and a Dso of 1 to 300
um, whereas the core has an average surface coverage by the non-confluent layer of 1%
to 50 %,

(vi) optionally surrounding the particle with at least one confluent layer and / or

further non-confluent layer(s),
whereby the presence of the first non-confluent layer increases the recovery of the volatile
substance in the core during the granulation of fluidization.
With such a process it is possible to obtain very small particles containing in its core at
least one volatile substance. Evaporation of this volatile substance from the A'cor-e. is
prevented by attaching to the surface of the core a non-confluent layer comprising at least
one matrix material. The process steps for obtaining this particle are very simple and no
expensive and complicated devices are necessary for the preparation of the'p'article.
Notwithstanding it is possible to obtain with this process a particle which shows the
advantages described above.

Especially good results can be obtained if the core is obtained by matrix encapsulation
techniques preferably by spray cooling. Applicable spray cooling techniques are described
in detail in Gouin, S. (2004) Microencapsulation: industrial appraisal of existing

technologies and trends. Trends Food Sci. Technol. 15, 330-347 and WO 99/61145.

Method and apparatus for forming an encapsulated product matrix. By using such a
technique it is possible to prepare cores containing up to 50 % by weight of a volatile
substance and the cores obtained can be further processed, especially coated with the
non-confluent layer without any sign_ificant change in its temperature.

For achieving a non-confluent layer covering not more than 50 %, especially not more
than 25 % and preferably not more than 15 % of the surface of the core the process can
be conducted in such a manner that the core material is mixed by shaking, slow stirrihg or
circulating in a batch container at a temperature of 20 °C + 5 °C with the carrier material.
With such a process it is possible to form liquid bridges between the volatile substance
being contained in the core and the carrier material being contained in the non-confluent
layer. Although no chemical bonding exists between core and non-confluent layer the non-
confluent layer cannot easily separate from the core after having it formed thereon. The
present process is therefore cheap and at fhe same time very efficient for the preparation
of the particle according to the present invention.

TS
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For obtaining a further protection of the core containing and/or comprising a volatile
substance a confluent layer is applied by a suitable coating technology, preferably
fluidized bed coating to the particle containing the core and the non—conﬂuent layer.
5  Applicable fluidized bed coating techniques are described in detail in Nienow, A.W. (1995)
Fluidised bed granulation and coating: applications to materials, agriculture and
biotechnology. Chem. Eng. Comm. 139, 233-253 or WO 037033125 “Process for the

production or coating of granules, apparatus for carrying out the process, and granules
obtainable thereby”.

10

It must be noted that as used herein, the singular forms “a”, “an” and “the” include plural
references and vice versa unless the context clearly indicates otherwise. Thus, for

~ example, a reference to “a particle” or “a process” includes one or more of such particles

or processes, respectively, and a reference to “the process” includes equivalent steps and

15 processes that could be modified or substituted known to those of ordinary skill in the art.
Similarly, for example, a reference to “parties”, “processes” or “volatile substances”

include “a particle”, “a processes” or “a volatile substance”, réspectively.

Unless otherwise indicated, the term "at least” preceding a series of elements is to be
20 understqod to refer to every element in the series. Those skilled in the art will recognize,

or be able to ascertain using no more than routine experimentation, many equivalents to .

the speéiﬁc embodiments of the invention described herein. Such equivalents are

intended to be encompassed by the present invention.

25 The term "and/or" wherever used herein includes the meaning of "and", "or" and "all or

any other combination of the elements connected by said term". For example, A, B and/or
C means A, B, C, A+B, A+C, B+C and A+B+C.

The term "about" or "approximately" as used herein means within 20%, preferably within
30 10%, and more preferably within 5% of a given value or range. It includes also the
concrete number, e.g., about 20 includes 20.

The term “more than” includes the concrete number. For example, more than 20 means 2
20.

35

18
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Throughout this specification and the claims or items, unless the context requires
otherwise, the word “comprise” and variations such as “comprises” and “comprising” will
be understood to imply the inclusion of a stated integer (or step) or group of integers (or
steps). It does not exclude any other integer (or step) or group of integers (or steps).
5 When used herein, the term “comprising” can be substituted with “containing”, "composed
of', “including”, "having” or "carrying." When used herein, “consisting of' excludes any

integer or step not specified in the claim/item. In each instance herein any of the terms

"comprising”, "consisting essentially of"' and "consisting of' may be replaced with either of
the other two terms.

10
" It should be understood that this invention is not limited to the particular methodology,
protocols, material, reagents, and substances, etc., describéd herein. The terminologies
used herein are for the purpose of describing particular embodiments only and are ot

intended to limit the scope of the present invention, which is defined solely by the
15 claims/items. '

All publications and patents cited throughout the text of this specification (including all
patents, patent applications, scientific publications, manufacturer's specifications,
instructions, etc.), whether supra or infra, are hereby incorporated by reference in their

20  entirety. Nothing herein is to be construed as an admission that the invention is not
entitled to antedate such disclosure by virtue of prior invention. To the extent the material
incorporated by reference contradicts or is inconsistent with this specification, the
specification will supersede any such material.

25 For further clarifying the particles as well as the process for obtaining the same the
invention is described in the following by means of figures and examples.

Therein:

Figure 1 consisting of Figure 1A and Figure 1B, wherein

30 Figure 1A shows the cross section through a partlcle obtained by example 1a having a
core (A) and a non- -confluent layer (B).
Figure 1B shows the cross section through a particle obtained by example 1b having a
core (A) and a non-confluent layer (B).

Figure 2 consisting of Figure 2A and Figure 2B, wherein

2. AMENDED SHEET 22/03/20'1 8
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Figure 2A shows the cross section through a particle obtained by example 1a. The
diameter of the core and the length of selected carrier material particles are drawn in.
Figure 2B shows the cross section through a particle obtained by example 1b. The
diameter of the core and the length of selected carrier material particles are drawn in.

5 Figure 3 shows the cross-section of a particles having a core (A) and a non-confluent
tayer (B) which is surrounded by a confluent layer (C)

Example 1
In example 1a-c) the production of particles consisting of a core comprising a volatile
10  substance and a non-confluent layer is described on a laboratory scale.

Example 1a
1) Generation of the core

15 i) Generation of a melt of a matrix material
Hydrogenated sunflower oil (HSO) (CAS-No: 69002-71-1; ADM Sio; VGB5ST; MP: 33
— 70 °C; White flakes at 20 °C) was molten in a stainless steel vessel at a melting
temperat'ure of 85 °C. 600 g of the HSO were poured into a 2 L glaés bottle.  The
glass bottle was placed onto a magnetic stirrer and the temperature was kept at 85
20 °C. Under stirring 100g of a texturizer (hydrophobic precipitated silicate;
Sipernat®D17; CAS-No: 6861 1-44-9; Dso = 10 pm) were mixed to the molten HSO.

ii)' Incorporation of a volatile substance into the melt
As soon as the hydrophobic precipitated silicate was completely dissolved 300 g of a
25 mixture of volatile substances (1) consisting of 44 % by weight synthetic céﬁacrol
(CAS-No: 499-75-2), 47 % by weight caraway oil (CAS-No: 8000-42-8) and 9 % by
weight oregano oil (CAS-No: 862374-92-3) were added. This addition reduced the
temperature of the melt to approx. 60 °C. The final melt thus contains 60 % by weight
hydrogenated sunflower oil (CAS-No: 69002-71-1), 10 % by weight texturizer (CAS-
30 No: 68611-44-9) and 30 % by weight volatile substances. !
iii) Formation of discrete cores from the melt mixture
The mixture was re-heated to 80 °C and pumped through a hose to the spraying fluid
connection of a spinning disc (fluid stream: 5.7 I/h). The spraying fluid is defined as
35 the melt mixture forming the core. The spinning disc is a horizontally oriented: disc

with fine grooves on the surface. Liquid material (e.g. the melt) flowing over the

ord)
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surface of the rotating spinning disc forms firte droplets when leaving its edges. The
rotation of the spinning disc (3275 rpm) forced the material mixture to leave the disc
in form of fine droplets. The spinning disc is assembled within a prilling tower, which
is a room (LxBxH; 90x70x200 cm) in which the spinning disc is installed.

iv) Cooling of the discrete cores
Cooling was achieved by keeping the prilling tower at max. 30 °C, a temperature at
which the melt droplets hardens automatically. When the droplets reached the prilling
tower bottom the droplets had hardened and a powder had formed (Dso = approx.
10 200 um). In the following this powder is named core.

2) Generation of the non-confluent layer A
Precipitated silicate (Sipemét®228; CAS-No: 112926-00-8; Dso = 13.5 um; spec.

surface = 190 m?/g) was used as the carrier material for the non-confluent layer.
15

3) Application of the non-confluent layer onto the core
The product from step 1) (1000 g) was filled into the mixing chamber of a mixing
device (kitchen aid). Under stirring at lowest level (40 rpm) 37.5 g of the carrier
material from step 2) were admixed to the core until all visible lumps were divided and

20 the material mixture was homogenized.

Example 1b
1) Generation of the core: See step 1) from example 1a

25 2) Genération of the non-confluent layer
37.5 g precipitated silicate (Sipernat®22S; CAS-No: 112926-00-8; Dsp = 13.5 ym;
spec. surface = 190 m?/g) were weighed into the mixing chamber of a kitéhen aid.
Under stirring 75 g of a hydrophobic substance, being mint oil (CAS-No: 90063-97-1)
was pipetted onto the silicate. The materials were mixed with the mixing déevice at 40

30 rom kitchen aid at the lowest level until no humid lumps or free hydrophobic
substance were visible any more. In the following, the precipitated silicate that
contains at least one hydrophobic substance, e.g. an essential oil is named: loaded
non-confluent layer.

35 3) Application of the loaded non-confluent layer onto the core

oty |
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The product from step 1) (1000 g) was filled into the mixing chamber of the kitchen
aid. Under stirring at lowest level the lodded non-confluent layer from step 2)

(112.5 g) was admixed to the core until all visible lumps-were divided and the material
mixture was homogenized.

Example 1c
1) Generation of the core: See step 1) from example 1a

2) Generation of the non-confluent layer
10 37.5 g precipitated silicate (Sipernat®22S; CAS-No: 112926-00-8; D5§ = 13.5 uym;
spec. surface = 190 m?/g) were weighed into the mixing chamber of a kitchen aid.
37.5 g of a hydrophobic substance, being crystalline menthol (CAS-No: 2216-51-5)
were weighed into a beaker glass and molten at moderate temperature (40 = 45 °C).
The opening of the beaker glass was covered with aluminium foil to avoid menthol
15 evaporation. Under stirrin'g at the lowest level the molten menthol was péured over.

and mixed with thé precipitated silicate until no humid lumps or free menthol was
visible any more.

3) Application of the loaded non-confluent layer onto the core
20 The product from step 1) (1000 g) was filled into the mixing chamber of the kitchen
aid. Under stirring at lowest level the loaded non-confluent layer from step 2) (75 g)

was admixed to the core until all visible lumps were divided and the material mixture
was homogenized.

25 In addition to step 3) example 1a-c were investigated via scanning electron microscopy
(SEM) to see whether the structure of a core surrounded by a non-confluent layer is
feasible (Figure 1A and 1B).

Alternatively, to the mixture of volatile substances (1) described in example 1a the
30 following mixtures of volatile substances can exemplary also be used within the scope of
. the invention:
(2): 30 % by weight orange essential oil; 70 % anise essential oil
(3): 13 % by weight oregano oil; 58 % by weight thyme oil; 29% by weight caraway oil
(4): 51 % by weight peppermint oil; 10 % by weight majoram oil; 16 % by weight clove oil;
35 23 % by weight star anise oll

r- ~~ ’ FAELYE B iy .
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(5): 67% by weight mint oil; 2% wintergreen oil; 22 % by weight L-carvone; 9% by weight
methyl salicylate
(6): 100 % by weight oregano oil
(7): 45 % by weight cinnamon bark oil; 9% by weight trans-cinnamaldehyde; 18% by

5  weight clove oil; 6% by weight eugenol; 2% by weight B-caryophyllene; 20% by weight by
orange oil |
(8): 17% by weight carvacrol; 78 % by weight thymol; 5% by weight D-carvone
(9): 17% by weight of garlic oil; 80% by weight of fennel oil; 3% by weight trans-anethole
(10): 41% by weight peppermint oil; 34 % by weight clove oil; 25 '% by weight thymol

10  (11): 100% by weight carvacrol ' -

Example 2 .
The structure of the particles comprising a core and a non-confluent layer were
investigated via SEM. Therefore, the particles were spread over a plaétic foil (thickness
15 approx. 0.5 mm) and poured with a molten epoxy resin. When the resin had hardened the -
plastic foil covered with the particles and the resin was fixed with a clamp and put into the
centre of a whole cylinder (d = approx. 2.5 cm, h = approx. 1 cm). The cylinder was
completely filled with molten epoxy resin again. As soon as the resin had hardened, it was
loosen from the cylinder and fixed into a grinding machihe. The ;ample was ground until a
20 level was reached that the particles were sliced. The cross section through the single
particles was analyzed via SEM (Zeiss; Supra 35; Smart SEM V05.04). This revealed that
“all particles described in example 1 have a non-confluent layer at the surface of the core
as exemplary shown in figure 1A and 1B.

25 Example 3
On basis of the analysis described in example 2 the average surface coverage of the
cores by the non-confluent layer could be calculated. Therefore 10 to 20 particles of each
sample/batch were analyzed. The circumference of each core was calculated by
measuring its diameter and applying the formula U=1mr*d, with U is the circumference, T is

.30 Piand d is the diameter of the core. The length of all carrier material particles of the non-
confluent layer (l123..0) that are attached to the core were measured (see Fig. 2A and
2B). The length of the carrier material particles is defined as the length of the contact line
between the carrier material particles and the core. The surface coverage in percentage of

one core (the core coverage CC) by the non-confluent layer was calculated according to
35 the formula: ’
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SuM(1.23, ..., m)

' PR 5 » 100

The average surface coverage of the cores by the non-confluent layer was determined by

measuring the CC of 10 to 20 particles of one sample and by calculating the average.

Exemplarily, the calculation of the core coverage for the particle shown in figure 2A is
5 shown:

d1=118.72 pm and 1= 2.19 ym, l2= 3.63 pm, 3= 2.36 pm, ls= 6.45 ym and Is= 5.92 pm.
U=m»d, U=m»118.72um = 372.97 um
SUM(Iy2245) = 219 wm + 3.53 pm + 2.36 pm + 6.45 pm + 5.92 um = 20.45 pm

10 cc. = sumQn,2,3,-0) » 100 = 2045 pm
1 U 32797 pwm

= 100 = 5.48 %%
Example 4
Cores were prepared as déscribed in example 1a (in batches 5-7 the weight percentages
have been changed according to table 1. The non-confluent layer for batch 1, 5 and 6 was
15 applied as described in example 1a and all other batches as described in example 1b,
however in amounts as indicated in table 1. All batches were analyzed via SEM with the
method described in example 2 and the average surface coverage of each sample was
calculated following example 3. The results showed that the average core coverage of a

sample increases with increasing amount of the precipitated silicate loaded with a
20 hydrophobic substance.

Table 1: Composition of the particles and average core coverage of the non-confluent

layer

Batch Core Non-confluent layer Core

No. coverage
Matrix Texturizer Volatile Carrier material Hydrophobic  Average
material [Yowt] substance [%wt] substance [%]
(HSO) mixture [Yowt]
(Yowt] (1) [Yowt]

1 57.83 9.64 28.91 3.62 - 9.9

2 6155 4.73 28.40 1.77 3.55 5.9

3 52.13 10.79 26.97 3.37 6.74 9.8

4 53.07 4.08 24 .49 6.12 12.24 10.4

5 95.29 - 2.94 1.77 - 1.3

6 32.86 - 14.08 46.94 6.12 - 23.7
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7 44.90 4.08 32.66 A6.12‘ 12.24 20.8

Example 5
The particles from example 4 comprising were fluidized for 20 minutes. Therefore 150 g of
each batch were put into the process chamber of a Iaborétory scale fluidized bed plant
5 (DMR, WFP-Mini) and the material was fluidized with a process air temperature of 27 °C
and an air stream of 10 — 15 m*h (depending on the fluidization of the cores) and a
product temperature .of about 28 °C. As negative controls céres with the identical core
composition but without the non-confluent protection layer were filuidized under the same
conditions. Thus 1 control was required for batches 1-4 and 1 control for each of the

10 batches 5-7. Recovery rates of four volatile compounds present in the volatile substance
mixture (1) were analyzed (see table 2).

After 20 minutes fluidization a sample of a few grams was taken and the material was
analyzed for its residual volatile substance content via gas chromatography (GC).
15 Therefore 0.10 to 0.11 g of the fluidized particles were weighed into a 2 mL plastic tube.
The exact sample weight was determined using an analytical balance (accuracy 0.0001 a)
and noted. 1.5 mL ethyl acetate (EtOAc) were added to the particles and the plastic tubes
were closed. The material was shaken for 10 minutes and afterwards centrifuged for ten
minutes at 12500 rpm. The supernatant was collected in a 15 mL plastic tube. To release
20 all the volatile material from the particles this extraction step with EtOAc was p‘érformed
three times and the supernatants were collected together in the same plastic tube.
Additionally 100 pL of the internal standard (Dicyclohexylmethanol, CAS-No: 4453-82-1,

approx. 0.5 g/L) were added and the plastic tube was made up to a volume of 5 mL with
EtOAc.

25
For the quantitative measurement of the content of the volatile substances after 20
minutes fluidization the volatile substances a Shimadzu gas chromatograph equipped with
a SSL-inlet and a FID detector (Shimadzu GC-2010 plus) was used. The liner was straight
with glass wool on top, the inlet maintained at 250 °C. Injection volume was 1 yl at a split

30 ratio of 10. The carrier gas was helium (AlphaGaz 1, purity 99,999%) and the gas flow
was 1.6 ml in constant flow mode. The separation column was a polar WAX colurmn with
length 30 m, inner diameter 0.25 mm and a film thickness of 0.25 pym (Zebron ZB-
WAXplus, Phenomenex). The oven program started with 60 °C for 1 min and ramped with
5 °C/min to 90 °C, 7 °C/min to 200 °C, 30 °C/min to 260 °C which was then kept for 7 min.

35  The FID detector sampling rate was of 20 Hz, hydrogen flow was 40 ml/min, zero air flow
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400 mi/min and makeup gas (He) flow was 30 ml/min and it was maintained at 280 °C.
Therefore 1 mL of the solution described above were filled into a GC vial. The vial was

closed using the respective screw lid and put into the auito sampler tray. The analyéis

were started using the Labsolution software. The data analysis was performed with the
MassHunter Quantitative Analysis program. '

The volatile substancé content of each product after 20 minutes fluidization (VSCaomin) Was
compared with the volatile substance content of the original sample (VSCorg.) that has not

been fluidized. The recovery was calculated by the following formula:
vsc

Recovery [36] = Wf.%::l =100

e.g. forif:

VSCorig. = 8.3mg/g and ¥VSCppmin = 8.0mg/g

The recovery is:

.04
Recovary — o258 qop o — 8 400 = b6%
VSCorig. 8374

Table 2: Volatile substance recovery after 20 minutes [%)]

Batch No. Linalool Carvone Thymol Carvacrol
1-4 - Control 75 82 81 83
1 97 100 100 100
2 100 100 100 100
3 100 96 100 100
4 95 91 89 94
5 - Control 74 75 77 79
5 95 90 95 94
6 - Control 73 77 80 79
6 99 96 100 99 .
7 - Control 71 80 78 79
7 97 98 100 100
Example 6

Five batches of particles consisting of a core comprising a volatile substance and a non-
confluent layer were produced. All cores were produced following example 1a, however
the amount of texturizer and HSO was adapted according to table 3.
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Table 3: Composition of the core
Batch No. Volatile substance Matrix material (HSO)  Texturizer
in core [Yowt] [Yowt] [Yowt]
1 30 58 ' ' 12
2 30 65 b
3 30 68
4 30 69
5 30 70 -

The cores were furnished with a non-confluent layer following example 1b. All batches
were fluidized for 20 minutes under the same conditions as described in exa"mple 5 and
the recovery rates of the volatile substance in the core were determined via GC as
described in example 5. In parallel cores with the same compositions as shown in table 3
without the non-confluent layer protecting the volatile substances in the core were
fluidized and used as negative control batches. Table 4 shows the recoveries of single
compounds of the volatile substances.

Table 4: Volatile substance recovery [%]

Batch No. Linalool Carvone Thymol Carvacrol
1 - Control 70 69 78 81
1 100 100 98 100
2 - Control 72 78 72 82
2 - 100 100 ~ 100 100
3 - Control 71 78 - 77 85
3 100 100 100 100
4 - Control 78 75 79 84
4 100 100 100 100
5 - Control 77 78 82 87
5 a2 98 100 95
Example 7

Particles consisting of a core and a non-confluent layer were produced. All cores were
produced following example 1a, however with different matrix materials (see batch 2-3 of
table 5). To evaluate whether the protective effect of the non-confluent layer is irfluenced
by the type of the matrix material hydrogenated rapeseed oil (CAS-No: 84681-71-0, ADM
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Sio; VGB6; MP: 68 — 74 °C; White flakes at 20 °C) and hydrogenated soybean oil (CAS-
No: 8016-70-4, ADM Sio; VGB4; MP: 68 — 71 °C; White flakes at 20 °C) have been used.

Table 5: Composition of the core in %wt

Batch No.  Volatile substance  Matrix material Texturizer
60

1 30
Hydrogenated sunflower oil (HSO)
60

2 30 10
Hydrogenated rapeseed oil
60 ‘

3 30 10

Hydrogenated soybean oil

The cores were furnished with a non-confluent layer following the performance described
in example 1b. All batches were fluidized under the same conditions as described in
example-5 and the recovery of the volatile core substance was determined via GC as

described in example 5. Table 6 shows the recovery of selected single compounds of the
volatile substance mixture.

Table 6: Volatile substance recovery [%]

Batch No. Linalool Carvone Thymol Carvacrol
1 100 96 100 100
2 91 98 100 98

3 88 98 96 94

Example 8 — core composition

Four batches of particles consisting of a core comprising a volatile substance and a non-

confluent layer were produced. All cores were produced following example 1b and

-furnished with a non-confluent layer following the performance described in example 1b.

To see whether the concentration of the core substance has an influence on the inventive
protective effect, for each batch another concentration of the volatile core substance was

used. The compositions of the different cores are listed in table 7.

Table 7: Composition of the core in %wt

Batch No. Volatile substance in Matrix material (HSO) Texturizer
core [Y%wt] [Yowt] [Yowt]
1 5 85 10
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40 50 10

All four batches were fluidized for 20 minutes under the same conditions as described in
example § and the recovery of the volatile core substance was determined via GC as
described in example 5. Table 8 shows the recovery of selected single compounds of the

5  volatile substance mixture. The protective effect of the non-corifluent layer increases with
increased volatile substance concentration in the core.

Table 8: Volatile substance recovery [%]

Batch No. Linalool Carvone Thymol Carvacrol
1-Control 65 71 - 83 88

1 92 88 100 98

2 - Control 68 75 81 85

2 95 89 100 100
3-Control 61 69 80 82

3 100 100 100 100

4 - Control 69 74 78 87

4 100 100 100 100

10 Example 9 — volatility of volatile core substances

Cores and non-confluent layers thereto were prepared as describes for batches. 1—4 and
control 1-4 in examples 4. All batches were fluidized for 20 minutes‘ under the same
conditions as described in example 5 and the recovery of the volatile core substance was
determined via GC as described in example 5.

15
The recoveries of 13 selected compounds with vapor pressures between 11.3 mm Hg and
185.8 mm Hg at 125 °C were analyzed and listed in table 9.

The comparisoh of control to batch 1 shows that the application of the (non-loaded) carrier

20 as non-confluent layer already has a protective effect on the volatile substances present in
the core. The batches 2-4 reveal that the loaded carrier material has an evén better
protection towards the volatile substance embedded in-the core.
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Table 9: Volatile substance recovery [%]
Volatile substance recovery Calculated vapor
after 20 minutes fluidization [%)] pressure [mm Hg
@ 125°C]
Control Batch1 Batch2 Batch3 Batch4
D-Limonene 5 11 16 16 24 185.8028
y-Terpinene 0 6 9 12 17 156.6294
p-Cymene 1 6 12 12 23 170.1698
Camphor 66 83 89 97 90 67.8680
Linalool 52 88 87 100 88 273.1145
Terpinen-4-ol 61 78 87 98 98
a-Terpineol 55 88 89 100 96 36.7883
B-Caryophyllene 55 74 93 96 87 '
D-Carvone 66 80 85 100 94 229.0791
a-Caryophyllene 50 71 76 90 90
Eugenol 81 87 99 99 98 11.2903
Thymol 81 89 98 98 93 19.2101
Carvacrol 99 98 100 100 100 16.2002

The vapor pressures were calculated using the Antoine equation, which describe the
relation between the vapor pressure and temperature for pure compounds.
5 Antoine equation:

¥ =A -—
B0 P C+T

Where:
p - vapor pressure of the component, mmHg
10 T - temperature, °C

A, B, C — component specific Antoine constants.

e.g.: Calculation of the vapor pressure of D-limonene at 125 °C with
A= 7.06744,B = 1691.1486,C = 227.441
15 ‘

1691.1486
227441 +125

Ioguep = 2260052185

logop = 706744 —
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p= 103-269052185 185.8028

The Antoine constants can be obtained from different literature sources. It is préferred to

obtain them from Yaws, C.L. & Sétyro, M.A., Chapter 1 — Vapor Pressure — Organic

5 Compounds, in The Yaws Handbook of Vapor Pressure (Second Edition) Antoine

Coefficients, Elsevier B.V. (20'15) pp 1-314. ISBN: 978-0-12-8029938-2. An alternative

source may be Dykyj, J., Svoboda, J., Wilhoit, R.C., Frenkel, M. & Hall, K.R., Chapter 2

Organic Compounds, C1 to C57 Part 2, in Vapor Pressure and Antoine Constants for

Oxygen Containing Organic Compounds, Springer Materials (2000) pp 111-205. ISBN:

10  978-3-540-49810-0 (a) from which the’ constants have been obtained for calculating the

vapor pressure from linalool and carvone (see table 9). For all othér substances, the
constants from Yaws & Satyro have been used.

In case different the vapor pressure calculations result in contradictory results it is herein
15 preferred that the vapor pressure of the at least one volatile substance is in the range from
the vapor pressure of D-Limonene to the vapor pressure of eugenol, prefeiréd in the

range from the vapor pressure of linalool to the vapor pressure of D-carvone.

Example 10 — confluént layer

20 Particles consisting of a core comprising a volatile substance and a non-confluent layer
and a confluent coating layer were produced.

1) Generation of the core: See 1) from example 1a ,
2) Generation of the non-confluent layer: See 2) from example 1b
25 3) Application of the non-confluent onto the core: See 3) from example 1b
4) Sﬁrrounding the particles consisting of a core comprising a volatile substahce and
a nqn-confluent layer with a confluent layer

4a)

30 200 g of the particles consisting of a core comprising a volatile substance and a non-
confluent layer (see example 1b, step 2)) were put into the process chamber of a
laboratory scale fluidized bed plant (DMR; WFP-Mini). The particles were fluidized at an
air volume stream of 10 m%h. The_inlet air temperature was slightly heated to 25 °C. Thé
product temperature was 29 °C throughout the whole process. After 5 minutes fluidization

35 the coating process was started, therefore the spray nozzle was used in the bottom spray

position (spray air pressure: 1 bar; nozzle cleaning air 0.3 bar). As confluent layer material
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pure hydrogenated sunflower oil (CAS-No: 68002-71-1) (70 g) was used. The confluent
layer material was sucked in without controlling the spray rate.

4b)

5 325 g of the particles consisting of a core comprising a volatile substance and a non-
confluent layer (see example 1c, step 2)) were put into the process chamber of a
laboratory scale fluidized bed plant (DMR; WFP-Mini). The particles were fluidized at an
air volume stream’of 10 m%h. The inlet air temperature was not heated. The product
temperature was around 23 °C throughout the whole process. After 5 minutes fluidization

10 the coating process was started, therefore the spray nozzle was used in the bottom spray
position (spray air pressure: 0.5 bar; nozzle cleaning air: 0.2 bar). The confluent layer
material was generated by mixing the coating material (hydrogenated sunflower 'oil (CAS-
No: 68002-71-1, 116.82 g) with the active ingredient (crystalline menthol (CAS-No: 2216-
51-5, 11.2 5g). The confluent layer material was pumped into the system. Therefore the

15 peristaltic pump (Watson Marlow 323) was set to the value 12. When the addition of the

confluent layer material was finished the product was fluidized without being coated for
further 3 minutes. '

Control)

20 In parallel cores prepared as described in example 1a (cores without the non-confluent
layer) were surrounded with a confluent layer. Therefore, 200 g of the cores were put into
the process chamber of a laboratory scale fluidized bed plant (DMR; WFP-Mini). The
particles could be fluidized at an air volume stream of 15 m%h. The inlet air temperature
was slightly heated to 25 °C. The product temperature was 29 °C throughout the ‘whole

25 process. After 5 minutes fluidization the coating process was started, therefore the spray
nozzle was used in the bottom spray position (spray air pressure: 1 bar; nozzle cleanihg

. air: 0.3 bar). As confluent layer céating material pure hydrogt_enated sunflower oil (CAS-'
No: 68002-71-1) (70 g) was used. The confluent layer material was sucked in without
controlling the spray rate.

30
GC analysis was performed as described in example 5 and revealed a recovery rate. of
selected volatile substances of at least 80%.

Table 10: Volatile substance recovery [%]
Batch No.  Linalool Carvone Thymol Carvacrol
Control 66 78 83 82

25 AMENDED SHEET 22/03/2018|



Printed: 03/08/2018 DESCPAMD PCT/EP 2017/001 11Ep501700111118

- 26 -

4a 82 91 7 100
4b 80 93 92 96

Example 11 A

Cores were produced applying the same process as described in example 1a, however

with a different volatile substance mixture being 10 % by weight synthetic carvacrol (CAS-
5 No: 499-75-2), 19 % by weight synthetic thymol (CAS-No: 89-83-8), 68 % by weight

synthetic D-carvone (CAS-No: 2244-16-8) and 3.0 % by weight synthetic methyl salicylate

(CAS-No: 119-36-8). The calculated vapor pressure of methyl salicylate according to
example 9 is 31.7730 mm Hg at 125°C.

10 The Dso of the cores was 540 uym. The Dso is defined as the particle size be.lo'w which 50
% of the particles of a sample are. The cores were furnished with a non-confluent layer
comprising 100 % by weight crystalline meénthol as described in example 1c. The particles
were surrounded by a confluent layer as described in example 10-4a.

15 As control, cores with a Dso of 200 um were produced. The process was the same as
described in example 1a. The cores were also furnished with a non-confluent layer
comprising 100 % by weight crystalline menthol as described in example 1c and
additionally surrounded by a confluent layer as described.in example 10-4a.

20  The results shown in table 11 show that even with bigger cores and different essential oil

mixtures imbedded in the core the maximum loss of the volatile substances in the core is
11 %.

Table 11: Volatile substance recovery after applying a confluent layer (%]

Dso of the core Carvone Methyl Thymol Carvacrol
[um] Salicylate
200 100 91 94 100
540 100 89 ) 93 100
25
Example 12

Particles consisting of a core comprising a volatile substance and a non-confluent layer
were produced following example 1b, however different carrier materials were used for the
non-confluent layer. The cores were divided in various batches. Each of the batches was

30 furnished with a non-confluent layer consisting of different carrier materials (see batches
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1-8, table 12). Each carrier material was loaded with the maximum amount of the
hydrophobic substance. In this case the “maximum amount” is defined as the maximum
concentration of the hydrophobic substance that can be loaded onto the carrier material
without moist sticky lumps being formed. The difference between various carrier materials

5 is their medium particle size (Dso). With all carrier materials that have been tested the
recovery of all volatile substance was higher than 80% (see table 13).

The absorption capacity in % by weight given in table 12 was determined visually.
Therefore 20 g of each carrier material were weighed into a boWI. Under homogeneous
10  stiring with a spoon the hydrophobic substance was added dropwise. The maximum
absofption capacity was defined as the point at which the material mixture began to form

moist lumps. The exact weight of the hydrophobic substance thét had been added until
then was noted.

15 All batches were fluidized for 20 minutes under the same conditions as described in
example 5 and the recovery of the volatile core substance was determined via GC as

described in example 5. Table 13 shows the recovery of selected single compounds of the |
volatile substance mixture.

20 Table 12: Carrier materials used in batches 1-8 :
Batch Product Dso inert Spec. Bulk SiO; Absorption

No. name carrier surface density [g/l] content capacity
{um] [m?/g] [wt%] (wt%]

1 Cab-O-Sil 192 30 - 150 >99.9 391

MF5
2 Syloid 61.4 320 275 99.9 232

XDP 3050

3 Perkasil 12.9 164 70-80 98 292
GT )
3000 PD

4 Zeofree 13 160 110 100 236

‘ 5162 ‘

5 Hubersorb 6.7 226
600

6 Perkasil 19.5 178 96.6 222
SM 660 '
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7 Tixosil 5-20 100 - 250 >96 205
38AB
8 Tixosil 43 10 : 97.5 206

Table 13: Volatile substance recovery after applying a confluent layer [%]

Batch No. Carvone Thymol Carvacrol Linalool Menthol
1 96 97 97 90 94

2 100 100 100 95 100

3 100 100 100 94 99

4 100 100 109 100 100

5 95 86 100 82 91

6 100 100 100 95 100

7 98 100 100 93 96

8 97 100 98 92 97
Example 13

5 The particles generated in example 10-4b were analyzed via SEM in the same way as
described in example 2. The picture of the cross-section through one of the particles
shows the three main parts of the particles, the core (A), the non-confluent coating layer

attached to the surface of the core (B) and the confluent coating layer (C) (figure 3).
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CLAIMS

1. A particle containing at least a volatile substance comprising

Q) a core comprising at least one matrix material and the at least one volatile
5 substance and

(i) at least one coating layer
characterized in that
g) the matrix material is selected from the group of fats, hydrogenated triglycerides
and waxes that are solid or semi-solid at 20 °C and 1 atmosphere,

10 h) the core contains 30 % by weight to 97 % by weight of matrix material based on
the total mass of the core,
)} the at least one volatile substance being contained in the core has a vapor
pressure at 125 °C between 10 mm Hg and 200 mm Hg,

j) a first coating layer is a non-confluent layer comprising at least a carrier material
15 being attached to the core,

k) the carrier material is an inorganic material having a porous structure and a D50 of
1 to 300 pm,
1) the core has an average surface coverage by the non-confluent layer of 1 % to 50

%

20  whereby optionally the non-confluent layer contains at least one hydrophobic substance,
and optionally the particle is surrounded by at least one confluent layer and / or further
non-confluent layer(s),
whereby the presence of the first non-confluent layer increases the recovery of the volatile
substance in the core during granulation or fluidization of the particle.

25 .

2. The particle according to claim 1, characterized in that the core contains 3 % by
weight to 50 % by weight, preferably 5 % by weight to 40 % by weight and even more
preferably 10 % by weight to 30 % by weight volatile substances based on the total mass
of the core.

30
3. The particle according to claim 1 or 2, characterized in that the at least one volatile

substance being contained in the core has a vapor pressure at 125°C between 30 mm Hg
and 70 mm Hg.

35 4, The particle according to claim 1, 2 or 3, characterized in that the at least one
volatile substance being contained in the core is selected from an essential oil or a plant
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extract both being preferentially prepared from a plant selected from the group of oregano,
thyme, caraway, mint, peppermint, anise, orange, lemon, fennel, star anise, clove,
cinnamon, wintergreen and garlic; or from an ingredient, component or compound of the
essential oil or plant extract preferably selected from the group of trans-anethole, D-

5 limonene, y-terpinene, p-cymene, 2-carene, linalool oxide, isomenthone, camphor,
linalool, terpinen-4-ol, 2-isopropyl-1-methoxy-4—methylbenz’ene, L-menthol, ethylamine, a-
terpineol, B-caryophyllene, D-carvone, methyl salicylate, a-caryophyllene, Iavandqu
acetate, caryophyllene oxide, eugenol, thymol and carvacrol.

10 5. The particle according to any one of the claims 1 to 4, characterized in that the
core has a diameter between 50 um and 1000 um, preferably between 100 pm and.
300 ym and even more preferably between 175 ym and 225 ym.

6. The particle according to any one of the claims 1 to 5 characterized in that the core
15 contains preferably 50 % by weight to 85 % .by weight and even more preferably 58 % by

weight to 70 % by weight of matrix material based on the total mass of the core.

7. The particle according to any one of the claims 1 to 6, characterized in that the at

~ least one matrix material is selected from hydrogenated triglycerides, preferably vegetal

20 triglycerides like palm oil, sunflower oil, corn oil, rapeseed oil, peanut oil or soybean.oil or
' from waxes, preferably candelilla wax or carnauba wax.

8. The particle according to any one of the claims 1 to 6, characterized in that the at
least one matrix material is replaced by at least one texturizer, preferably selected from

25  the group of polymers, such as proteins, preferably whey protein, corn protein, wheat
protein, rape protein and pea protein, polysaccharides such as celluloses, starches and
pectin; montmorillonites; stearates; sulphates and silicates, preferably precipitated silica,
whereas preferably-up to 20 % by weight of the at least one matrix material is réplaced by
the at least one texturizer. '

30
9. The particle according to any one of the claims 1 to 8, characterized in that the
core has an average surface coverage by a the non-confluent layer—ef15%t6—60-5%;

preferably of 2 % to 25 % and most preferably of 3 % to 15 %.

N
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10. The particle according to any one of the claims 1 to 9, characterized in that the

inorganic materials having a porous structure with a Dso of 2 to 150 um and more
preferably of 5 to 30 pm.

11. The particle according to any one of the claims 1 to 10, characterized in that the

carrier material of the non-confluent layer comprises at least one hydrophobic substance.

12. The particle according to claim 11, characterized in that the carrier of the non-
confluent layer contains at least 100 % by weight, preferably at least 150 % by weight,
more preferably at least 220 % by weight and most preferably at léast 400 % by weight of
the at least one semi-solid or liquid hydrophobic substance based on the mass of the
carrier material without the at least one semi-solid or liquid hydrophobic substance.

13. The particle according to claim 11 or 12, characterized in that the hydrophobic
substance is selected from the group of essential oils, préferably monotérpenes,
preferably a-terpinene, linalool, geraniol, menthol, citronellal, carvone, menthone,
sesquiterpenes preferably farnesol, farnesene, a-bisabolol and u—caryoph‘yll_e_ne; and

aromatic compounds preferably carvacrol, thymol, cinnamaldehyde, anethole and
eugenol.

14. The particle according to any one of the claims 1 to 13, characterized in that the
particle is surrounded by at least one confluent layer. '

15. A process for preparing a particle containing at least a volatile substance
comprising the steps of: 4 -

(i) forming a melt of an at least one matrix material, whereas the matrix
material is selected from the group of fats, hydrogenated triglycerides and waxes that are
solid or semi-solid ‘at 20-°C and 1 atmosphere, whereas the at least one volatile substance
has a vapor pressure at 125 °C of between 10 mmHg and 200 mm Hg, '

(iv) forming a melt-mixture comprising an emhlsion, dispersion, solution or
suspension of the at least one volatile substance in the melt, by incorporating it into the
melt, ’

(iii) forming discrete cores of the melt mixture, whereby the cores contain 30 % by
weight .to 97 % by weight of matrix material based on the total mass of the core,

(iv) cooling the discrete cores,
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(v) mixing the cores with at least one carrier material optionally containing at least
one hydrophobic substance thereby forming a first non-confluent layer, whefeas the
carrier material is an inorganic material having a porous structure and a Dso of 1 to 300

' pm, whereas the core has an average surface coverage by the non-confluent layer of 1%
5 to50%,

(vi) optionally surrounding the particle with at least one confluent layer and / or
further non-confluent layer(s),
whereby the presence.of the first non-confluent layer increases the recovery of the volatile
substance in the core during the granulation of fluidization.
10
16. The process according to claim 15, characterized in that the core is obtained by
" matrix encapsulation techniques preferably by spray cooling.

17. The process according to claim 15 or 16, characterized in that the core material is
15 mixed by shaking, slowly stirring or circulate in a batch container at a'temperaturé of 20
°C + 5°C with the coating material.

18. The process according to claim 15, 16 or 17 characterized in that the confluent

layer is applied by a suitable coating technology, preferably fluidized bed coating.
20
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CAPITULO REIVIDNICATORIO

1. Una particula que contiene una o mas sustancias volatiles que comprende

(i) un nucleo que comprende uno o mas materiales de matriz y una o mas

sustancias volatiles y

(ii) una o mas capas de recubrimiento

caracterizadas porque
a) el material de matriz se selecciona del grupo que consiste en grasas,
triglicéridos hidrogenados y ceras que son solidos o semisélidos a los 20° Cy a
atmodsfera 1,
b) el nucleo contiene del 30 % en peso al 97 % en peso de material de matriz
con base en la masa total del nucleo,
c) las sustancias volatiles contenidas en el nicleo tienen una presion de vapor
de 125° C de entre 10 mm Hg y 200 mm Hg,
d) una primera capa de recubrimiento es una capa no confluente que
comprende uno o mas materiales portadores que se unen al nucleo,
e) el material portador es un material inorganico que tiene una estructura
porosay un Dsgde 1.a 300 um,
f) el nucleo tiene una cobertura superficial promedio en la capa no confluente

del1% al 50 %

2. La particula de acuerdo con la Reivindicacién 1, en donde la capa no confluente

contiene una o mas sustancias hidrofobas.

3. La particula de acuerdo con la Reivindicacion 1 o 2, en donde la particula estd
rodeada por una o mas capas confluentes y/o una capa o capas no confluentes, en donde
la presencia de la primera capa no confluente aumenta la recuperacion de la sustancia

volatil en el nucleo durante la granulacion o fluidizacién de la particula

4. La particula de acuerdo con cualquiera de las reivindicaciones anteriores,
caracterizada porque el nucleo contiene del 3 % en peso al 50 % en peso, de sustancias

volatiles con base en la masa total del nucleo.



5. La particula de acuerdo con cualquiera de las reivindicaciones anteriores,
caracterizada porque una o mds sustancias volatiles contenidas en el nucleo tiene una

presion de vapor de 125° C de entre 30 mm Hgy 70 mm Hg.

6. La particula de acuerdo con cualquiera de las reivindicaciones anteriores,
caracterizada porque una o mas sustancias volatiles contenidas en el nucleo se
seleccionan de entre un aceite esencial o un extracto de planta, ambos preparados a
partir de una planta seleccionada del grupo que consiste en orégano, tomillo, alcaravea,
menta, menta piperita, anis, naranja, limdn, hinojo, anis estrellado, clavo, canela, gaulteria

y ajo.

7. La particula de acuerdo con cualquiera de las reivindicaciones anteriores,
caracterizada porque una o mas sustancias volatiles contenidas en el nucleo se
seleccionan del grupo de trans-anetol, D-limoneno, y-terpineno, p-cimeno, 2-careno,
oxido de linalol, isomentona, alcanfor, linalol, terpinen-4-ol, 2-isopropil-1-metoxi-4-
metilbenceno, L-mentol, etilamina, a-terpineol, B-cariofileno, D-carvona, salicilato de
metilo, a-cariofileno, acetato de lavandulilo, éxido de cariofileno, eugenol, timol vy

carvacrol.

8. La particula de acuerdo con cualquiera de las reivindicaciones 1 a 7, caracterizada

porque el nucleo tiene un diametro de entre 50 um y 1000 pm.

0. La particula de acuerdo con cualquiera de las reivindicaciones anteriores,
caracterizada porque el nucleo contiene preferiblemente del 50 % en peso al 85 % en peso

de material de matriz con base en la masa total del ntcleo.

10. La particula de acuerdo con cualquiera de las reivindicaciones anteriores,
caracterizada porque uno o mas materiales de matriz se seleccionan de entre triglicéridos
hidrogenados como triglicéridos vegetales como aceite de palma, aceite de girasol, aceite
de maiz, aceite de colza, aceite de cacahuete o aceite de soja o ceras, cera de candelilla o

cera de carnauba.

11. La particula de acuerdo con cualquiera de las reivindicaciones 1 a 10, caracterizada

porque uno o mas materiales de matriz se reemplazan por uno o mas texturizadores,



seleccionados del grupo que consiste en polimeros, como proteinas, como proteina de
suero, proteina de maiz, proteina de trigo, proteina de colza y proteina de guisante;
polisacaridos como celulosas, almidones y pectina; montmorillonitas; estearatos; sulfatos
y silicatos, como silice precipitada, en donde se reemplaza hasta el 20 % en peso de un

material de matriz por uno o mas texturizadores.

12. La particula de acuerdo con cualquiera de las reivindicaciones 1 a 11, caracterizada
porque el nucleo tiene una cobertura superficial promedio en una capa no confluente del

1% al 50 %.

13. La particula de acuerdo con cualquiera de las reivindicaciones 1 a 12, caracterizada

porque los materiales inorganicos tienen una estructura porosa con un Dsg de 2 a 150 pum.

14. La particula de acuerdo con cualquiera de las reivindicaciones 1 a 12, caracterizada
porque el material portador de la capa no confluente comprende una o mas sustancias

hidrofobas.

15. La particula de acuerdo con la Reivindicacion 14, caracterizada porque el portador
de la capa no confluente contiene mas o igual de 100 % en peso, de una sustancia
hidréfoba semisdlida o liquida a base de la masa del material portador sin una sustancia

hidrofoba semisélida o liquida.

16. La particula de acuerdo con la Reivindicacién 14 o 15, caracterizada porque la
sustancia hidréfoba se selecciona del grupo que consiste en aceites esenciales, como
monoterpenos, a-terpineno, linalol, geraniol, mentol, citronela, carvona, mentona;
sesquiterpenos, farnesol, farneseno, a-bisabolol y a-cariofileno; y compuestos aromaticos,

como carvacrol, timol, cinamaldehido, anetol y eugenol.

17. La particula de acuerdo con cualquiera de las reivindicaciones anteriores,

caracterizada porque la particula esta rodeada por una o mas capas confluentes.

18. Un proceso para la preparacién de una particula que contiene una o mas

sustancias volatiles que comprende los siguientes pasos:



(i) formar un fundido con uno o mds materiales de matriz, en donde el
material de matriz se selecciona del grupo que consiste en grasas, triglicéridos
hidrogenados y ceras que son sélidos o semisdélidos a 20° C y a atmésfera 1, en donde
una o mas sustancias volatiles tienen una presion de vapor de 125° C de entre 10 mm Hgy
200 mm Hg,

(ii) formar una mezcla fundida que comprende una emulsidn, dispersion,
solucidn o suspensién de una o mas sustancias volatiles en el fundido, al incorporarla en el
fundido,

(iii)  formar nucleos discretos de la mezcla fundida, en donde los nucleos
contienen del 30 % en peso al 97 % en peso de material de matriz con base en la masa
total del nucleo,

(iv) enfriar los nucleos discretos,

(v) mezclar los nucleos con uno o mas materiales portadores que contiene una
0 mas sustancias hidrofobas que forma asi una primera capa no confluente, en donde el
material portador es un material inorganico que tiene una estructura porosa y un Dsgde 1
a 300 um, en donde el nucleo tiene una cobertura superficial promedio en la capa no
confluente del 1 % al 50 %.
en donde la presencia de la primera capa no confluente aumenta la recuperacién de la

sustancia volatil en el nucleo durante la granulacion de la fluidizacion.

19. El proceso de acuerdo con la Reivindicacion 18, en donde el proceso
adicionalmente comprende el paso de:
(vi) rodear la particula con una o mas capas confluentes y/o una capa o capas

no confluentes.

20. El proceso de acuerdo con la Reivindicacion 19, caracterizado porque el nucleo se

obtiene mediante técnicas de encapsulacion matricial.

21. El proceso de acuerdo con la Reivindicacion 20, caracterizado porque el nucleo se

obtiene mediante enfriamiento por pulverizacion.

22. El proceso de acuerdo con la Reivindicacién 20 o 21, caracterizado porque el
material del nucleo se mezcla mediante agitacion, agitacién lenta o circulacién en un

contenedor por lotes a una temperatura de 20° C + 5° C con el material de recubrimiento.



23. El proceso de acuerdo con las reivindicaciones 18 a 22, caracterizado

porque la capa confluente se aplica mediante una tecnologia de recubrimiento adecuada.

24, El proceso de acuerdo con la Reivindicacidon 23, caracterizado porque la capa

confluente se aplica mediante un recubrimiento en lecho fluidizado.
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CARRERA 4a N°®72-35
BOGOTA, 8 - COLOMBIA

CESION

Yo, (nosotros) abajo firmado (s)
(1) GOTTSCHALK, Pia
(2) BINDER, Eva-Maria
(3) WAXENECKER, Franz
(4) SCHIEDER, Carina
(5) HUNGER, Anne-Christine

(6) COLE, Stephen, Charles John

domiciliado(s) en:
(1) Langenloiser Strasse 42/9 3500 Krems (AT)
(2) W.A. Mozartstrasse 8 3430 Tulln (AT)
(3) Loipersdorf 4 3240 Mank (AT)
(4) Staudach 56 8230 Hartberg (AT)
(5) Lutzenkirchenstrasse 20 81929 Munich (DE)

(6) Hauptstrasse 38 3042 Wiirmla (AT)

P05852

ASSIGNMENT

| (we), the undersigned
(1) GOTTSCHALK, Pia
(2) BINDER, Eva-Maria
(3) WAXENECKER, Franz
(4) SCHIEDER, Carina
(5) HUNGER, Anne-Christine

(6) COLE, Stephen, Charles John

Domicily of:
(1) Langenloiser Strasse 42/9 3500 Krems (AT)
(2) W.A. Mozartstrasse 8 3430 Tulln (AT)
(3) Loipersdorf 4 3240 Mank (AT)
(4) Staudach 56 8230 Hartberg (AT)
(5) Litzenkirchenstrasse 20 81929 Munich (DE)

(6) Hauptstrasse 38 3042 Wiirmla (AT)

declaro(amos) bajo juramento ser Gnico(s) y
verdadero(s) inventor(es) de la invencion:

PARTICULA QUE CONTIENE AL MENOS UNA
SUSTANCIA VOLATIL Y PROCESO PARA SU
PREPARACION

© CAVELIER ABOGADOS

state(s) under oath to be sole and true inventor(s)
of the invention:

PARTICLE CONTAINING AT LEAST A VOLATILE
SUBSTANCE AND PROCESS FOR ITS
PREPARATION




declaro(amos) asi mismo que cedo(emos) y
transfiero(erimos), sin limitacidn, a favor de las
sociedades:

ERBER AKTIENGESELLSCHAFT

state as well, that assign, without reservations or
limitations in favour of:

ERBER AKTIENGESELLSCHAFT

constituida y existente de conformidad con las leyes
de:

AUSTRIA

a corporation constituted and existing in
conformity with the laws of:

AUSTRIA

Domiciliada en

Erber Campus 1 3131 Getzersdorf bei Traismauer
(AT)

domiciled in

Erber Campus 1 3131 Getzersdorf bei Traismauer
(AT)

Todos los derechos inherentes a dicha invencién y
que la citada Compafiia queda facultada para
solicitar en su nombre la patente de invencién
correspondiente en la Republica de Colombia.

Dado y firmado hoy/Given and

signed this en/in

all rights inherent to said invention and that the
above mentioned company hereby is enabled to
apply, in its name, for the corresponding patent
invention, in the Republic of Colombia

por/by GOTTSCHALK, Pia

P ectiedot

Firma/Signature

Dado y firmado hoy/Given and signed

this en/in

por/by BINDER, Eva-Maria

N (Sext 29000, ~

- D S e S
Firma/Signature

© CAVELIER ABOGADOS



Dado y firmado hoy/Given and
signed this en/in

por/by WAXENfCl&ﬂR, F’:&}T/—)

o —

NI

Firma/Signature

Dado y firmado hoy/Given and signed
this en/in

por/by  SCHIEDER, Carina /
rd /

."/' . _
(]

Firma/Signature

Dado y firmado hoy/Given and signed
this en/in

por/by HUNGER, Anne-Christine

A Cuny
Firma/Signature |

Dado y firmado hoy/Given and signed
this en/in
Ja vy |\

por/by COLE, Stephen, tﬂarles,]ohn

AN

Firma/Signature \

© CAVELIER ABOGADOS
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Sefora Directora
DIRECCION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D.

Referencia: Expediente No. NC2019/0002590

Asunto: Solicitud de patente para: PARTICULA QUE CONTIENE AL MENOS
UNA SUSTANCIA VOLATIL Y PROCESO PARA SU PREPARACION

Solicitante: ERBER AKTIENGESELLSCHAFT

Fecha de solicitud: 20 de marzo de 2019

RESPUESTA A EXAMEN PRELIMINAR
ANDRES RINCON USCATEGUI, identificado como aparece al pie de mi firma, en mi
condicidon de apoderado de la sociedad solicitante de la patente de la referencia, doy
respuesta al Oficio 1906 notificado por fijacidn en lista el 29 de marzo de 2019.

I.  EN CUANTO AL PODER

Se presenta junto con este escrito el poder que me faculta para actuar en representacion

de los solicitantes.

Il. EN CUANTO AL REPORTE DE BUSQUEDA INTERNACIONAL

Se presenta junto con este memorial el reporte de busqueda emitido internacionalmente

en el tramite de la solicitud PCT/EP2017/001111, equivalente a la solicitud de patente en

Colombia NC2019/0002590.

lIl.  MODIFICACIONES AL CAPITULO REIVINDICATORIO

Junto con el presente memorial aporto un Capitulo Reivindicatorio modificado

conformado por 24 reivindicaciones en las que se han incluido las siguientes

modificaciones:

INNOVACION PARA LOS NEGOCIDS

BOGOTA DC . 110221 - COLOMBIA Edificio Siski - Carrera 4 No. 72-35 Teléfono (57-1) 347 3611 Fax (57-1) 211 8650
MEDELLIN , 050021 - COLOM Plaza - €
BARRANQUILLA . 080002« COLOMEIA = Call
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El término “al menos” se remplaza en todo el Capitulo Reivindicatorio, por la
expresion “uno o mds”, con el fin de dar mas claridad al alcance de las
reivindicaciones.

Se elimina de todo el Capitulo Reivindicatorio el término “preferiblemente” y en las
nuevas Reivindicaciones 4, 5, 8, 9, 12 y 13 se mantiene el rango mas amplio de la
reivindicacion.

Se ha eliminado de la Reivindicaciéon 1 la expresién:” ..en donde la capa no
confluente contiene opcionalmente al menos una sustancia hidrofoba y la particula
estd rodeada opcionalmente por al menos una capa confluente y/o una capa o
capas no confluentes adicionales, en donde la presencia de la primera capa no
confluente aumenta la recuperacion de la sustancia voldtil en el nucleo durante la
granulacion o fluidizacion de la particula”. Para ser reclamada como una
modalidad preferida en las nuevas Reivindicaciones 2 y 3.

En la nueva Reivindicacidn 18 (antigua Reivindicacién 15) se elimina la etapa (iv) y
se reclama como una modalidad preferida en la nueva Reivindicacién 19.

Se incluye la nueva Reivindicacion 21 como modalidad preferida de la
Reivindicacion 20, donde se define mas claramente que el nucleo de la particula se
obtiene mediante técnicas de encapsulacion matricial como el enfriamiento por
pulverizacion.

Se incluyen las nuevas Reivindicaciones 23 y 24 las cuales reclaman el
recubrimiento de la capa confluente de la particula descrita en la Reivindicacion 1.

Todas y cada una de las modificaciones anteriores tiene sustento en el Capitulo
Reivindicatorio presentado inicialmente, el cual esta debidamente soportado en el
Capitulo Descriptivo de la presente solicitud.

Todas las reivindicaciones, asi como sus relaciones de dependencia, fueron

reenumeradas de acuerdo con los cambios anteriormente mencionados

Me permito resaltar que estas modificaciones se ajustan completamente a lo establecido
por el Articulo 34 de la Decisién 486 de 2000, ya que no constituyen una ampliacion de la

proteccion que corresponderia a la divulgacién contenida en la solicitud inicial.
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IV. PAGO DE TASA ADICIONAL POR EL NUMERO DE REIVINDICACIONES

Presento junto con este memorial el pago en linea por concepto de tasa adicional para el

estudio de 14 reivindicaciones adicionales.
V. PETICION

Teniendo en cuenta que la presente solicitud cumple con los requisitos de los articulos 26
y 27 de la Decision 486 de 2000 y considerando que se ha dado respuesta a cada una de
las observaciones de la Direccién de Nuevas Creaciones con respecto a otros aspectos que
tienen que ver con la patentabilidad de la invencidn, solicito a su Despacho continuar con

el tramite administrativo correspondiente.
VI. ANEXOS

Nuevo pliego reivindicatorio conformado por 24 reivindicaciones;
Documento equivalente al reporte de bldsqueda internacional;
Documento de cesion de los autores a ERBER AKTIENGESELLSCHAFT;

Recibo de pago por concepto de 14 Reivindicaciones adicionales.

ARSI A e

Recibo de pago por concepto de modificaciones voluntarias

Sefora Directora,
ANDRES RINCON USCATEGUI
C.C. 79.780.910 de Bogota
T.P. 114.908
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