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extruded encapsulation system, the ingredient or composition to be protected is typically
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20  admixed with a carrier material and the blend thus formed is then heated in order to form
a4 molten mass which is extruded and further cooled and solidified. The physical states of
both the carrier material and the active ingredient to be protected are obviously affected
by the process and more particularly by the changes in temperatures occurring during the
respective heating and cooling steps.

25 In the flavour industry, the physical state of delivery systems is a fundamental
parameter often referred to. A solid state characterised by extremely low molecular
mobility is most of the time required to stabilise flavour molecules in an encapsulated
dosage form. The solid carrier material used in the delivery systems is usually in an
amorphous glassy state, i.e. in a non crystalline form at ambient temperature.‘In fact, the

30  oligomeric or polymeric molecules on which a carrier material is normally based, are
unable to crystallise for kinetic reasons at the end of an encapsulation process. The
concept of glass transition temperature (Tg) is well described in the prior art. It represents

the transition temperature from a rubbery liquid state to a glassy solid state : such a
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20  ingredient to be encapsulated are hydrophilic. On the other hand, the literature is silent
abdut the encapsulation of hydrophobic crystalline ingredients. However, the
“incompatibility” between conventional hydrophilic carrier materials and hydrophobic
crystalline ingredients would tend to prove that a solid hydrophobic ingredient would still
be in a crystalline state when incorporated in such a carrier.

25 Now, in a totally unexpected manner, we have been able to prepare a novel
delivery system wherein a hydrophobic active ingredient which is normally crystalline at
ambient temperature and pressure, is, when encapsulated within the delivery system of
the invention, in a non crystalline form and is thus in the latter form in the initial stage of

" application in an end-product. The system of the invention is therefore susceptible of

30 releasing a normally crystalline, hydrophobic substance, in a non-crystalline form.

Surprisingly, the encapsulates according to the invention were found to provide several

advantages, as described below, depending in particular on the carrier material used.
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20  ingredient or composition, when non encapsulated, is in a crystalline form at'a pressure
comprised between 0.5x10° and 2x10° Pa and a temperature comprised between 15 and
30°C, and in that, said flavour or fragrance ingredient or composition, when encapsulated
in the delivery system, is in a non-crystalline form at said pressure and temperature.
Therefore, the present invention provides a delivery system capable of releasing a

25  hydrophobic, usually crystalline substance, in another physical form.

The system of the invention, in a totally unexpected manner, proved to show
advantageous properties during the release of the hydrophobic flavour or fragrance
ingredient or composition there-encapsulated and stabilised in a non crystalline form, and
allows in particular to obtain specific effects different from those observed with a

30 conventional encapsulation system.

A “hydrophobic ingredient or composition™ designates, within the framework of

the invention, an ingredient or a composition characterised by a Hildebrand solubility

parameter & below 25 [MPa] .
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~ Flavour Ingredients, 1975, CRC Press ; Synthetic Food Adjuncts, 1947 by M.B. J acobs,
20  edited by Van Nostrand ; or Perfume and Flavour Chemicals by S. Arctander, 1969,

Montclair, N.J. (USA). These substances are well known to the person skilled in the art of

perfuming, flavouring and/or aromatizing consumer products, i.e. of imparting an odour

and/or a flavour or taste to a consumer product traditionally perfumed or flavoured, or of

modifying the odour and/or taste of said consumer products. According to an

25  advantageous embodiment of the invention, one will use a substance selected from the

group consisting of heliotropine, benzophenone, menthol, methyl anisate and propenyl
guaethol. Another most advantageous embodiment involves the use of menthol.

The hydrophobic flavour or fragrance ingredient or composition used according to

the invention is advantageously encapsulated and stabilised in a non crystalline form

30  within an oligomeric or polymeric carrier. The carrier composition or the process for the

preparation of the system of the invention are key factors to stabilise the flavour or

fragrance ingredient or composition in a non crystalline state within the delivery system.
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& Co, Hamburg, 1996. Maltodextrin is a particularly useful such material.

20 The above mentioned carrier materials are given hereby by way of example and
they are not to be interpreted as limiting the invention.

An emulsifier agent is optionally added to the mixture constituted by the
oligomeric or polymeric component and the volatile hydrophobic flavour or fragrance
ingredient. Typical examples of suitable emulsifiers include lecithin, citric acid esters of

25  fatty acids and the mixtures of the latter with vegetable oils such as fractionated coconut
oil, but other suitable emulsifiers are cited in reference texts such as Food emulsifiers and
their applications, 1997, edited by G.L. Hasenhuettl and R.W. Hartel.

The delivery system of this embodiment of the invention proved to be particularly
advantageous when used to encapsulate a flavour ingredient or composition. In fact, the

30  system of the invention turned out to provide a totally unexpected boosting effect of the
flavour substance there-encapsulated. In other words, the intensity of the flavour released
from such a system was perceived in a very surprising intensive manner, as is well

demonstrated by the examples below. Consequently, while the dosage required for
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any one of the various commercially available apparatuses. Examples of such spray-

20  drying apparatuses are the Anhydro Dryer (origin : Anhydro Corp. of Attleboro Falls,
Mass.) the Niro Dryer (manufactured by Niro Atomizer Ltd., Copenhagen, Denmark), or

a Leaflash apparatus (origin : Rhone Poulenc, France).
In the case of extrusion, the process which leads to an extruded delivery system as
defined above comprises the steps of dispersing the hydrophobic flavour or fragrance
25  ingredient or composition within the carrier ; extruding the dispersion at a temperature
above the melting temperature of the flavour or fragrance ingredient or composition ; and
cooling the extruded melt down below the melting point of the flavour or fragrance
ingredient or composition at a cooling rate such that the latter has no time to re-
crystallise. Therefore, at the end of the process, the active is, within the carrier material,
30  in a non-crystalline glassy state. The process of the invention uses conventional extruding
apparatuses. An example of a commercially acceptable extruding apparatus is that under
the trade name designation of Clextral® BC 21 twin-screw extruder. However, extruding

apparatuses are not limited to the twin screw variety and may also include, for example,
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may have neyes.besRy5RE 8 iptRfisideliaRkabiewith said cellulose ether. Preferably, the cellulose

ether is selected from the group consisting of methylcellulose, ethylcellulose,

20  hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropylmethylcellulose  and
hydroxypropylmethylcellulose phtalate.

While these cellulose derivatives have already been described as part of the
dispersed phase of an extrudable matrix, for instance in US 6,187,351, to our knowledge
they have never until today, been taught as being suitable to form the continuous phase of

25  a granular, i.e. extruded, product. This solution may have never been considered because
the known aqueous cellulose ether systems are characterised by a so-called "inverse
solubility-temperature behaviour" which implies that the polymers are soluble in cold
water, but phase separate upon heating above a so-called lower critical solution
temperature (LCST) which is typically above 40 and 50°C (see for example Doelker

30 1993, in Cellulose derivates, Advances in Polymer Science, Vol. 107, pp. 199-265).
Therefore aqueous cellulose ethers do not form a homogeneous thermoplastic material
upon extrusion, the latter being performed typically above 40-50°C. Yet, we have now

been able to solve this problem, and to extrude cellulose ethers at temperatures above 40-
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exanpl es constituting the carrier. This ingredient, when cited in the prior art, has only been
disclosed as being used in the dispersed phase of an extrudable matrix composition.
20 The system may contain optional ingredients such as colorants, fillers or yet anti-
oxidants which are of common use in the encapsulation field.

Moreover, an emulsifier agent is optionally added to the mixture constituted by
the carrier component and the volatile flavour or fragrance ingredient. Typical examples
of suitable emulsifiers include lecithin, citric acid esters of fatty acids and the mixtures of

25 the latter with vegetable oils such as fractionated coconut oil, but other suitable
emulsifiers are cited in reference texts such as Food emulsifiers and their applications,
1997, edited by G.L. Hasenhuettl and R.W. Hartel.
The plasticizer is an essential component of this novel delivery system as it makes
it possible to extrude ether derivatives as carrier materials which are otherwise not
30  extrudable. The plasticizer used in the present case is characterised by a particular
Hildebrand solubility parameter, which parameter is known in the art to provide a useful
polarity scale correlated to the cohesive energy density of molecules. The Handbook of

Solubility Parameters (ed. A.F.M. Barton, CRC Press, Bocca Raton, 1991) gives a list of
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such ingredients, prov1des a flavour or fragrance delivery system wherein the active
20  ingredient is in a non crystalline form.

The final product has the advantage of being a free flowing dust-free granule with
a reduced surface to volume ratio, which minimises the dissolution rate of modified
celluloses, especially in hot water.

The use of cellulose derivatives is also advantageous compared with usual carrier

25  materials used in extrusion processes, as it allows to maximise the flavour or fragrance
retention upon extrusion as shown in the examples below.

In a more particular embodiment, the system described above consists of menthol
as flavour ingredient, hydroxypropylmethylcellulose (HPMC) as carrier material, and
propylene glycol as plasticizer. In fact, the latter system proved to be particularly efficient

30 and to provide a very long lasting taste of menthol when consumed. Moreover, the

concentration of menthol which can be used in such a system, can advantageously go up

to 60% by weight, relative to the dried weight of the product.
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such a composition. In the field of flavours, these consumer products may include foods,

beverages, pharmaceuticals and the like. More particularly, the system of the invention

20 may be advantageously used to flavour chewing gums, hard-boiled candies, compressed
tablets, lozenges, bakery applications, chocolate applications, gummies, chewy sweets, or
oral care products such as toothpaste. On the other hand, in the field of perfumery, the
granular solids according to the invention may be advantageously incorporated in a
perfuming composition to be added to functional products such as detergents or fabric

25  softeners. Other functional perfumery applications such as soaps, bath or shower gels,
deodorants, body lotions, shampoos or other hair-care products, household cleaners,
cleaning and deodorising blocks for toilet tanks may constitute suitable applications for
the products according to the invention. These examples are of course neither exhaustive,
nor restrictive of the invention.

30 The concentrations in which the delivery systems of the invention can be
incorporated in such consumer products vary in a wide range of values, which are
dependent on the nature of the product to be flavoured or perfumed and on the release

effect desired. Typical concentrations, to be taken strictly by way of example, are
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and when it is incorporated in the form of menthol crystals.

Embodiments of the Invention

20
Example 1
A flavoured delivery system was prepared by admixing the following ingredients :
25 Ingredients Parts by weight
Menthol ! 10
Water : 7
Maltodextrin 19 DE 82
1:1 Mixture of Citrem®?/fractionated coconut oil 3 1
30 Total 100

1) origin : Firmenich SA, Geneva, Switzerland
2) origin : Danisco, Denmark

3) origin : Stearinerie-Dubois



A flavoured delivery systemwas prepared by adm xing the follow ng
ingredients : 25 Ingredients Parts by weight Menthol 1) 10 Water 7

Mal t odextwDOr3A®7RBE 82 1:1 Mxture of Gitrem(r) 2)/fracti ecatBe/@év2onut oil
3) 1 30 Total 100 1) origin: Firn'enich SA, Geneva, Switzerland 2) origin
: Dani sco, Denmark 3) origin : St ear| e- Duboi s WO 03/ 105786

PCT/ 1 B03/ 02592 12 Using a Brabender P3- DDSR20N) gravinetric feeder, a
spray-dried forrmulation containing the ment hol, water and mal todextrin was

fed into a hench- - yslar
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was inj ectEhbdmpnsth pereyyLRFuden\agEBpe GVICESES cagIFAtion, Gog amém%t 0.
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y the thernal analysis .
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measured | ”g}rﬁ‘% B!::ﬂ&i t@t §odh B aﬁ‘ﬁl exiidigRh tWerie° ah baRél armhdlmﬁ@&xewed

respectivel was a granul ar deli very syste ﬁ
t her mal anafhysigh w@mdmrh@@mmﬁunhmycm e@nqoplemmq sich Sedd i m@nthol ad no

Calorimetry) on said I
crystalli nezuﬁiéﬁf’ Fi%lFryé ?s%és%{r@fg'eé bﬁ'@?’%@?é’? alg&%é?%ﬁ%e% %? i sot h régngggfn

-20 durjn Nléﬁ?nzﬁndt%%%ﬁlluﬂ@o op@ b 0/fkg?f) the rﬁﬁssab evatrire andOpr8ysure
cool i ng from t'o -20 at 20/ m n‘%}fl)p‘?tsot herﬁzgt -y >

t enper at ur emshopeal frtberfrorplets of headxtrpgenivere Ph 1045, g?‘ié ghgas HSB%Hezyh at

ment hol was in a non-crystalline formafter the encapsul ation

The product obtained was a granular delivery system. A thermal analysis was carried out
by DSC (Differential Scanning Calorimetry) on said granular delivery system on the one

15  hand, and on crystalline menthol on the other.

Temperature programme :

1) isotherm at -20° during 4 min

2) temperature slope from -20° to 95° at 10°/min
20 3) cooling from 95° to -20° at 20°/min

4) isotherm at -20° during 4 min

5) temperature slope from -20° to 95° at 10°/min

The analysis displayed that menthol was in a non-crystalline form after the encapsulation
25  process above-described. The same analysis carried out on menthol as such revealed a re-
crystallisation of the latter with formation of polymorphic forms, as a function of the

cooling rate.

Example 2
30

Comparison between applications flavoured with the delivery system of Example 1 and

applications flavoured with menthol crystals




25 process above-described. The sane analysis carried out on nenthol as
such revealed a re- crystallisation of the [atter with formation of

pol ymor phwo 08038 as a function of the cooling rate. Ex&eplBo3d2580
Conpari son between applications flavoured with the delivery system of
Exanple 1 and pplicati-ons flavoured wthymenthol crystals WO 03/105786
PCT/ 1 BO3/ 02592 13 A chewi ng gum base was prepared by bl ending crystalline
sorbitol (54.8%of the final blend), acesulfame K (0.1% and aspartane

(0.11/ 0) In%aéng,E%lg%%%agn%s préfda g{%@h&g% HafindH@HloM d4R07 F1iRe WRBITE
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a hunect ant L 80/55 (1
A bt W¥ﬂlrﬁ oA ;ﬂ%ﬁ% ) R 020 %S@%ayt&bmf% £nd
descri bed 'WE%\%HJLS e 2. %50%3/2%9 TH@rél%gl ckydBr Blend QvRRBEMeEr

sanpl e of t samne pgepara I'on, nent crystals 957/ , 10 ori X

2rmcain| ]E:§1 Sﬁ&de@@ﬁﬂﬂoa;.huﬁ&bh tan’ﬁmra}mh@ymm 886 250), Borb's 6650, (ﬂlyoeﬂllégo/%ﬁnd
xed for m_n t he_ot.her hand, a hard-boil ed candy base was prepared

by adding 30%§ (ff’rﬁf"&g{? & migy up 42 DE to 122 g of sucrose syrup 62 Brpix

The m xture was heated to 148 in a 15 copper pan. At 148, the cop

was renmovedTads plepatasioper delivesy syisteokaudesviikad in Erpapla LiFes dewdiéd: Ol%%san he

fl avouring syste name a deliver tem acc

at 1% on th’é‘l’ﬁ?ﬁefm OR & Ao ﬁ?(ﬁ“ﬁﬂ’ﬁf ﬁ%rpp% @%ﬁ%?aén%gregﬁg ?196‘5 %&b)o on 9%?%1@ (éoffﬁgred
was addeg. ﬁi@n POk RcidBSS, BaHvhSRItRIUE et aafki Anldosasi(al8% end atixédss
than 40%r in appropriate Teflon nolds. 20 A panel tested the delivery

system of tfeelimwention conpared with nmenthol crystals in the chew ng-gum
application on the one hand and in the hard-boil ed candy application on the

other. 25 Fpg. b @hedMnda) HaRPBSiled Lrde HaEE Biak Fréparedoby rEdinkd0 gmﬁ@l@@seby
the panelists as a function of time, neasured by an Affi rrr(ab) &Q Af
rn(r) Protoswhp 42 DE to 122 g of sucrose syrup 65 Brix. The mlxture was heated to in a
15  copper pan. At 148°, the copper pan was removed and the temperature checked. When
temperature reached 135°, the flavouring system, namely a delivery system according to
Example 1 dosed at 1% on the one hand, and menthol crystals dosed at 0.12% on the
other, was added. The cooked mass was then poured at ambient temperature (at less than

40% 1H) in appropriate Teflon® molds.

20
A panel tested the delivery system of the invention compared with menthol crystals in the

chewing-gum application on the one hand and in the hard-boiled candy application on the

other.

25  Fig. 1a) and 2a) report the concentration of menthol exhaled by the panelists as a function

of time, measured by an Affirm® method.

Affirm® Protocol :
Panelists rinsed their mouth with water. A blank mouthspace level with the lips sealed

30 round the AFFIRM® mouthpiece was recorded; the panelists inhaling through the nose
and exhaling through the mouth for one minute. Measurements of the menthol and
acetone signals were recorded during 15 minutes while the panelists were chewing (for

chewing gum). For hard-boiled candy, measurements were recorded during 10 minutes.

35  Fig. 1b) reports the perceived intensity of menthol as a function of time in the case of the

chewing gum application. More particularly fifteen panellists were asked to evaluate on a



Panelists rinsed their nmouth with water. A bl ank nout hspace level with the
lips sealed 30 round the AFFIRMr) nout hpi ece was recorded; the panelists
i nhal i ng wbroaugi18é¢ he nose and exhal i ng t hrough the nout hPConB@ER59E nut e.
Measurenents of the nenthol and acetone signals were recorded during 15

m nutes while the panelists were chew nglégfor chewi ng gun). For

har d- boi | ed candy, neasurenents were recorded during 10 mnutes. 35 Fig.

| b) reports the perceived intensity of menthol as a function of tine in the

case of the chew n um,appl i.cat.ion. -par it i j : lehad St S
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2b) which corresponds to the hard boiled candy reports the results of a
sensory st egig. zilﬁr\a}}ﬁﬁman@ygoﬁdd e haitd botled cahdy teports the Wiwtsooftd semeory test

t echni que. Flgfteen traine yanel I i sts had to eval uate .t he rJr%hol ned
intensity gerfotraeimnl Rclonpantime 5lec HFPE $HESCERLIYSHS tF?WPéﬁl“egg‘p ATAE -l
mn and 5 mn,...wWil Walel ' it bl &t ¥pdcitidPeriddsaon O
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concent r at i, i mnfEi B @] 2 neixhaldetmis winkr ssking, ahtehlinese igensiveioplesyayEd of
the invention, conpared with the concentration exhal ed when nent hol
crystals ar@%@é@lqﬁs such in the sane application. On the other hand, Fig.
| b) ando2b) show that the perceived intensity as a function of time 15 is

al SO i ncr easegpaird froththedekultsegiyers yrs Fiaml of ancha)i thee e epmceriraipn rib dugrthel
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Pehe glycol 19 25
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when menthol crystals are used as such in the tested applications.

Example 3

20 A flavour delivery system was prepared by admixing the following ingredients :

Ingredients Parts by weight
Menthol V 40
Propylene glycol 19

25 Hydroxypropylmethylcellulose 2 40
1:1 Mixture of Citrem® */ fractionated coconut oil K 1
Total 100

1) Firmenich menthol Nat. N° 957759 ; origin : Firmenich SA, Geneva, Switzerland

30 2) origin: Dow chemicals
3) origin : Danisco, Denmark

4) origin : Stearinerie-Dubois

Using a Brabender (DDW-P3-DDSR20N) gravimetric feeder, a dry blend of
35  hydroxypropylmethylcellulose and menthol was fed into a bench-top 16 mm Eurolab



30 2) origin : Dow chemcals 3) origin : Danisco, Denmark 4) origin :
Stearinerie-Dubois Using a Brabender (DDW P3-DDSR20N) gravinetric feeder, a
dry bl endwofo3/18658hydr oxypr opyl met hyl cel | ul ose and nent hol PaagBéxRs92nt 0 a
bench-top 16 mm Eurol ab WO 03/ 105786 PCT/1B03/02592 15 Thernoprism

twi n-screw extruder, equipped with a screy configuration containing only
transport elenents. This powder m xture was conveyed through barrel 1 which
was kept at anbient tenperature. The mi xture of Citrem(r) and fractionated

coconut oi l S injected eri.stal tic. 3 -

barrel 2 att gmqui,q{% nil@ﬁ]ge rr%)itfuél%r’ ieﬁﬁlgsmﬂéll avg'lr%tg Qg%@%%%ﬂ%r?goﬁpl;@gﬁ% rbgljﬂlbglcol

was i nj ect egdafperi démbrts CTHS powderMaixe@s wiardooveysaFhroSgh barrélalr which4vastkeo.

The material was further heated up to 120 ig barrel 5 and extruyded. .t hrough

a 2 nmdi e Aotnebienttempsraiugy Higaiktye of sgremy n?nfgfﬁ@%aﬁﬁ}aé?%m P‘ﬂ W&ﬁ@%egﬁ(? of
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del i verys5 sysa@sh3 £1160° @it propsienprabseh tvas irgeatet (petistghicl e i WatsbaMartow 485

well as free-f]low.ng characteristics i t hout .any, cakin A.ther
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nmelt the nent ooling (step 3) ‘usually leads to 15 a
re-cryst al | Dsatg/lpnthefmask dethperatere andoprssaie measurerhin thesfEont plate of the extruder

re-crystallisati was served even at -20. The second tenperature slope
al l oned to V&I ?fsf"]t%éf‘dﬁrgﬁfq]é)%’ e"ﬁés%-y- crystalline, as no fusion peak was
observetl Exanple 4 20 A flavour delivery system was prepared by adm Xing
the fol | owi e grapuiaidelivery systemghescotarined Peeseniedyy Vo high loagyin Hgeoury asywolk

e e

DSC, following the same temperature programme as that described in Example 1. The

first temperature slope allowed to melt the menthol. The cooling (step 3) usually leads to
15  are-crystallisation of the latter. However, in that case, no re-crystallisation was observed,
even at -20°. The second temperature slope allowed to verify that menthol was non-

crystalline, as no fusion peak was observed.

Example 4
20
A flavour delivery system was prepared by admixing the following ingredients :

Ingredients Parts by weight
Orange D 7

25 Propylene glycol 54
Hydroxypropylmethylcellulose 2) 38
1:1 Mixture of Citrem® /fractionated coconut oil 9 1
Total 100

30 1) Firmenich orange flavour N° 51941 ; origin : Firmenich SA, Geneva, Switzerland
2) origin : Dow chemicals
3) origin : Danisco, Denmark

4) origin : Stearinerie-Dubois

35 Using a Brabender (DDW-P3-DDSR20N) gravimetric feeder, a dry blend of
hydroxypropylmethylcellulose and orange oil was fed into a bench-top 16 mm Eurolab



30 1) Firmenich orange flavour N 51941 ; origin : Firnmenich SA Ceneva,
Switzerland 2) origin : Dow chemcals 3) origin : Danisco, Denmark 4)
origin : WO®andies i e- Duboi s 35 Usi ng a Brabender (DDW P3- PDSRBON2592
gravinetric feeder, a dry blend of hydroxypropyl nethylcellul ose and orange
oil was fed into a bench-top 16 nm Eur ol WO 03/105786 PCT/1B03/02592 16
Thernmopri smtw n-screw extruder, equipped with a screw configuration
containing only transport elenents. This dry bl end was conveyed t hrough
barrel 1 i,ch was kept i ent I, ew@nfibitati b€ cohtaiing ety )
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pressure nmamsited GOA it foerrtl drand pirepydenst clyed}evasxipjasirdr (PREFRINGPUEE diffFon

32x105 Pa, respectivel. 10 The,@r I i ) Mgl 5
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active 15 A flavour delivery systemwas prepared. dm x{ he

fol | owi ng ithgughipeho$0.5 kgl fec@psieBPEaRES a@f{}}’ﬁﬁéﬁ’l‘ﬁgmeg ecﬁ“ﬁﬁﬁ%ﬁg{ %%{%g()ft

Et hyl cel lul pse 1), 50 To o 5 : ; origin : Hercules 25 The
! A4 ey RO PRy, oV

process used®fd aratton o ivery systemis similar to that

describd®d in exanple 4. In the present case, |jnoneng.was_use same

time as fl dlleugianglar deliyesd Fstam ogﬁ@aleéswaé gesdoving .d?drﬂgs%?%ﬂq r%‘%a% chidfi;

particles re.soft and non I Gkl RBHDo8AYA ERIBIAting Aiquid
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hydrophobic active

15 Example 5

A flavour delivery system was prepared by admixing the following ingredients :

Ingredients Parts by weight
20 Limonene 50

Ethylcellulose D : 50

Total 100

D Aqualon® ; origin : Hercules

25
The process used for the preparation of the delivery system is similar to that described in
example 4. In the present case, limonene was used at the same time as flavouring
ingredient, and as a plasticizer. The obtained particles were soft and non-sticking.

In an aqueous environment, the particles proved to be characterised by a water absorption

30 of 2% at 50% rH during 24 h.

Similar products, namely particles with same characteristics were obtained when
replacing limonene by an equimolar mixture of Verdox® (2-tert-butyl-1-cyclohexyl
acetate ; origin : International Flavors and Fragrances, USA), allyl heptanoate, hexyl

35 salicylate and phenoxy isobutyrate.



30 of 2% at 50%rH during 24 h. Simlar products, nanely particles with
sane characteristics were obtai ned when replacing |linonene by an equi nol ar
m xture oWovanoekIs{r) (2-tert-butyl-I-cyclohexyl acetate PCOABeH/02592

I nternational Flavors and Fragrances, USA), allyl heptanoate, hexyl 35
salicyl ate and phenoxy isobutyrate. WO O§§105786 PCT/ 1 B03/ 02592 17 d ains
1. A delivery systemconprising a hydrophobic flavour or fragrance

i ngredient or conposition encapsulated in an oligoneric or polyneric
carrier, said delivery system5 being qﬁshggterised in that the flavour or
fragrance ingredient or conposition, whénmmon encapsulated, is in a
crystalline format a pressure conprised between 0.5x105 and 2x105 Pa and

a tenperature conprised between 15 and 30C, and . i.n_t hat, sj_?i d flavourie&r

fragrance ingredi-ent dstverrRySiSTY FOSRRTISHER DEdroRRRbiS SEUQpT| o Tagsangs (RRFeds
system is in a _nan-c i 3 i (Qﬁﬁéﬁyggyg@g'aQﬁgeé tyEtem 10
2. A deli ve?’i/cosf’f?%(’[séh%na%%%é%#%égﬁﬁloglgﬁg%ﬁelr,&a%gpar acteri seld i ?11 t hat 1?hdeylg
flavour or piin@ghanaeriieddneantitehs flavow omfogiancomerediens or wpmppgitien,; whepneon
carrier at a tenperature conprj.sed between 15 and 30C. ) isv
systen1acco@@ﬁhﬁﬂﬁ%mcﬁamn?T?ggﬂhF% PIER | éHpFﬁmFﬁéPnFﬁgm%%%v%ﬁPﬁ%?ghj ald
fragrance i ' SIRRS cbinBAscANKktkER BRddd F°Cankd M thai, bhid fidvoar or
tenperatureﬂg%§%%§@§g§£%§tmeen 159a%d 30C. 4. A delivery system according
to claim 2, frefran@cingradéen dr motdpasitivhewh¢meengpsudgied 2p ther é“d%"&Wc &Y SIyr EdPeht
is selected from qgoup consistin f he%bgéropine, benzophenone,

the
ment hol , neRPRrFYER g™ AL %W%ﬁ@?ﬁ% 5. A delivery system

accordi to claim?2, characterised in that the carrier conprises at |east
a carbohydrate material. 25 6. A delivery system according to &%ﬁin15
characterised i r2.t hatddiverscessteonhpenoadiag tonglaanla chagcters al VR §F oup

consisting of a maltodextrin or : rup, +ehemgeal Ly podi f kgd,shareh,
a hydrogenaﬁ@%‘a’&‘fearlﬁe 7 81 ﬁgrgpéﬁgﬁ%%g n?ﬁcrgi?%lﬁea?{en orcgﬁflﬁydrol yse% st ar ch.

comprised between 15 and 30°C.

15 3. A delivery system according to claim 1, characterised in that the flavour or
fragrance ingredient or composition and the carrier are miscible at a temperature

comprised between 15 and 30°C.

4. A delivery system according to claim 2, characterised in that the flavour or
20  fragrance ingredient is selected from the group consisting of heliotropine, benzophenone,

menthol, methyl anisate and propenyl guaethol.

5. A delivery system according to claim 2, characterised in that the carrier

comprises at least a carbohydrate material.

25
6. A delivery system according to claim 5, characterised in that the carbohydrate
material is selected from the group consisting of a maltodextrin or corn syrup, a
chemically modified starch, a hydrogenated starch hydrolysate and a succinylated or
hydrolysed starch.
30

7. A delivery system according to claim 6, characterised in that that carrier

further comprises a sugar selected from the group consisting of sucrose, glucose, lactose,



7. A delivery systemaccording to claim®6, characterised in that that
carrier further conprises a sugar selected fromthe group consisting of
sucrose, Wbwsonewse | act ose, WD 03/105786 PCT/1B03/ 02592 1@CraABe0RE92
fructose, isomalt, sorbitol, mannitol, xylitol, lactitol, maltitol and
hydrogenated corn syrup. 8. A delivery ggsten1according to claim 2,
characterised in that it consists of a spray-dried product. 9. A
delivery systemaccording to claim?2, characterised in that it consists of
an extruded product. 10Q_ 10, (Y : a i : i enated
characterisgﬁﬁgﬁ’ﬁﬁﬁ?m?’m%%ﬁ%ﬁ%ﬂgk%#ﬁéﬁné%iégﬁﬁb Eg%géE%F%Qf%#%'&gglivery
system accogghRgripo cl ai m 10, characterised in that the carrier
essentially consists of a cellulose ether and in that the system conprises
a plasticizer 15 having a Hildebrand solubility parameter 8 bel ow 48 [ MPa]
"2. 12, A delivefy gy g%jasgg i i b b1 et eh itsRdt édhsishast 4 he
cel | ul ose etheﬁiisg§%%§c e @%g%??ﬁgﬂaﬁgﬂgﬁ%ghg?ﬁgﬁig of net hyl cel | ul ose,
et hyl cel 3 ul gsey-dribd gradxyptet hyl cel | ul ose, hydroxypropyl cel | ul ose,

hydr oxypr opyl net hyl cel | ul ose and 20 hydroxypropyl net hyl cel | ul ose phtal at e.
13. A delivery systemaccording to claim 11, characterised in that the
plasticizer is gel &cidlefy SMehifcBf@PLCARNs 31 dhagcakised bphbeineogdiste of an

gl ucose, isomalt, corn starch syrup, glycerol, ethylene glycol,

di pr opyl eneeghydediprodat.yl ene gl ycol, triacetin, 25 trialkylcitrate,
triethylcitrate, polyethylene glycol, polypropylene glycol and organic
acids. 14. A delivery systemaccording to claim 12, characterised in that
the cel hyl ose gj hep IReiSiystet adtyalioxwpslapy Batatcteristd il thaeit cBasitSof An
delivery system according 'to claim 14, characterised in that the flavour

i ngredi ent ednsledtpsodfct.nent hol . WO 03/ 105786 PCT/ |1 B03/ 02592 19 16. A
delivery systemaccording to claim 15, characterised in that it conprises
up to 60% by weight relative to the dried weight of the system of )
ment hol . 11. A delivery system according to claim 10, characterised in that the carrier

essentially consists of a cellulose ether and in that the system comprises a plasticizer

15  having a Hildebrand solubility parameter & below 48 [MPa] 12

12. A delivery system according to claim 11, characterised in that the cellulose
ether is selected from the group consisting of methylcellulose, ethylcellulose,
hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropylmethylcellulose  and

20  hydroxypropylmethylcellulose phtalate.

13. A delivery system according to claim 11, characterised in that the plasticizer
is selected from the group consisting of propylene glycol, glucose, isomalt, corn starch
syrup, glycerol, ethylene glycol, dipropylene glycol, butylene glycol, triacetin,

25  trialkylcitrate, triethylcitrate, polyethylene glycol, polypropylene glycol and organic

acids.

14. A delivery system according to claim 12, characterised in that the cellulose
ether consists of hydroxypropylmethylcellulose.

30
15. A delivery system according to claim 14, characterised in that the flavour

ingredient consists of menthol.



17. A granul ar delivery system conprising a hydrophobic flavour or
fragrance 5 ingredient or conposition encapsulated in an oligoneric or

pol ymer i cwoasnosse characterised in that the carrier ess@eqmiiBddogsonsi sts
of a cellulose ether, and in that the system conprises a plasticizer
having a Hi | debrand solubility paraneter ) below 48 [MPa]"2. 10 18. A
delivery systemaccording to claim 17, characterised in that the cellul ose
et her represents nore than 50% by wei ght of the carrier. 19. A flavoured
product or conpgsition.characteri] 1t i [ 1 L
ingredient, a dgg‘i vé’@elgf;?@'t e c%:%glgfﬂr%t Otc?)ﬁltélniyst’ Sfrilzgg%Fhielﬁglrl%zat ﬁoc%{ay?%
20. A flavoy @@%rtryqﬁ&gﬁtr@raﬁc@tmmwﬁéme@hmﬁtﬁé sgptdm, aflnagnthdl9 in the form of
a chewing gum a hard-boiled candy, a conpressed tablet, a | ozenge, a
bakery application, a chocolate application, a gutmmy, a chewy sweet, or an
oral care produgt. 20 r%%- i : Gt @fi@ag@hﬂcg
that it conpri ng' ag\ g%}lglc id\%g{,gr?%%g i ent’, sg%gfl{y%@?ﬁlgﬁgﬁeﬁ according to
any one of ghgédientl oro cdBpofon Aerpepsilatel ipr educligomerne t p| ROlpBER dFHFSE; O
claim?21l in the formof a _detergent, .a.fabric spftener, a,so . th_or
shower gel , charagsaesdain; thatthg 5gyriq &P?eaﬁ?aﬂ% co (%Ss ﬂgﬁﬁ(?ggl(??e S@R%r%gﬁéﬁr@%a@%
product, a h > : i Bg il Sh@eter T ®rvel@i | et
t anks. 23. Qéégrﬁhg%ﬂ?%ée?an%f%lség{ngrnﬁigﬁc gr%ﬁ?&%%ﬁle@g?ga%ol eptic
properties q&&mpaplé‘rf um ng or flavouring conposition, characterised in that
there is added to such 30 conposition a delivery system according to any
one of clains 1 to 18. 24. A process for the preparation of a delivery
system ggoor di ngg! 0 ChahfBr? syt BREdidinBGo (dmS | BRAaRbctisd0BAL O Té&lulose
PCT/ 1 B0O3/ 02592 0 a I spersing the flavour or fragrance ingredient or
conposi t i on etliet hipnesehts noaxe thaar50% by weight olthagaries di spersion at a
tenperature above the nelting -tenperature of the flavour or fragrance

i ngredi ent or conposition ; and c) cooling the extruded nelt at a
temperature bel 99/ t he aRbdrbd grddatinér @mpdaRiohl @vedteriged ibtiat &groanises as an

i ngredient or conposition at a cooling rate such that the |atter has no
time to re-actiyesingtedient.a debiverx systomaseorfing te H@’ﬁ‘?ee%faf‘rlﬁfrls&ntogﬁ' a delivery
system e}gcordi ng to claim 2,

20. A flavoured product or composition according to claim 19 in the form of a
chewing gum, a hard-boiled candy, a compressed tablet, a lozenge, a bakery application, a

chocolate application, a gummy, a chewy sweet, or an oral care product.

20 21. A perfumed product or article characterised in that it comprises as an active

ingredient, a delivery system according to any one of claims 1 to 18.

22. A perfumed product or article according to claim 21 in the form of a
detergent, a fabric softener, a soap, a bath or shower gel, a deodorant, a body lotion, a

25  shampoo or other hair-care product, a household cleaner or a cleaning or deodorising

block for toilet tanks.

23. A method to improve, enhance or modify the organoleptic properties of a
perfuming or flavouring composition, characterised in that there is added to such

30  composition a delivery system according to any one of claims 1 to 18.

24. A process for the preparation of a delivery system according to claim 2,

comprising the steps of :



conprising the steps of : 10 a) dispersing the flavour or fragrance

I ngredi ent or conposition with an agueous solution of the carrier ; b)
heati ng twWe odiieye¢ si on to a tenperature above the neltingPp®iIRE3/@2E92t he
flavour or fragrance ingredient ; c) honogenising the dispersion ; and 15
d) spray-drying the dispersion such that ppe flavour or fragrance

I ngredient or conposition has no tine to re-crystallise. 26. A process for
the preparation of a delivery systemaccording to claim3, conprising the

steps of : 2§ a&i_sﬁéi’ﬂﬁ% B Wava oot 2608 n drBdiedt! okt ositior Wwalinahe artiegy edi ent
or conposition with the carrier to forma uniformnelt ; b) extruding said
mel t t hroughbla etedingathe disperBieppatng terapereturyy abejya Hyi Mgltee: PmpeEtizs ofg thene

material obtai ngh g8 of frafhdcinkticHl & Qupoliibg” a0l 1 NG the melt.

c) cooling the extruded melt at a temperature below the melting point of the flavour or
5 fragrance ingredient or composition at a cooling rate such that the latter has no time

to re-crystallise.

25. A process for the preparation of a delivery system according to claim 2,
comprising the steps of :
10 a) dispersing the flavour or fragrance ingredient or composition with an aqueous
solution of the carrier ;
b) heating the dispersion to a temperature above the melting point of the flavour or
fragrance ingredient ;
¢) homogenising the dispersion ; and
15 d) spray-drying the dispersion such that the flavour or fragrance ingredient or

composition has no time to re-crystallise.

26. A process for the preparation of a delivery system according to claim 3,
comprising the steps of :
20 a) combining and blending the flavour or fragrance ingredient or composition with the
carrier to form a uniform melt ;
b) extruding said melt through a die ; and
c) chopping, cutting, grinding or pulverising the material obtained as it exits the die or

after cooling the melt.



