WO 2009/108051PCT/NL2009/050085 P83964PC00 Title: System for aroma release The
invention relates to the preparation of particles with a gas phase containing an active ingredient, such
as an aromatic substance. The invention further relates to particles obtainable by the invention. Odor
is an importéﬁ?ﬁp%éﬁfl%f foodstuffs The odor of products 5 can be boos%)ecdr@% a{]g?ff}r?g%g%matic
substances (aromas). However, this entails the disadvantage that the taste of products may be
adversely affected by the addition of extra aromas, for instance becomes too strong. For this reason,
there is a needdgrsystamg that release volatile aromas in products without this having an effect on the
taste that is experienced as 10 negative by consumers, or at least where such an effect is smaller. In

the literature, amumber gf systamsAteesaakad which serve to augment the aroma of products. US
4,520,033 describes a process for the preparation of foamed aroma capsules. The process concerns

the mixing of an aqueoupyiniidelricaaiagBawaicRaasitHsattichasthitegaer tea distillate,
with a water-soluble powder to form a basjc mixture, f?gégﬁ%; the basic mixtghr% apedfggting droplets of
the foamed baSiB3BEAREAIRITE BB ARV ERRRARG Hhe® 8RBTSOl the density. so that the

particles float oML 86/0E33A koipsarities sboaheadladigriimanesstionpreparing 20 capsules
containing an aroma dissalved in an edible oil. In the oil, furthermorg, a gas.is.dissolved. Upon
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dissolution of the capsu BBIES S BE Torme issolved gas, whereby
the aromassaredmiie isleasdchy hédinpcessrdascsiext anresieronay|doweavdrethise aroma must first

ay load to a VAL L BB o L e e ey b
experienced asaffudesiraplthd mdiSthd 96 SA4dtamprandor dnet ames BadonpsdooRtrsRBviate this
last-mentioned ﬁlﬁsrat & %%%&H%%E%‘X&%dn%iia'}ﬁwwéms that release volatile aromasin
products without this having an effect on the taste that is experienced as
10  negative by consumers, or at least where such an effect is smaller. In the
literature, a number of systems are described which serve to augment the
aroma of products.
US 4,520,033 describes a process for the preﬁxaratian of foamed
aroma capsules. The process concerns the mixing of an aqueous liquid
15 containing aromatic constituents, such as coffee or tea distillate, with a
water-soluble powder to form a basic mixture, foaming the basic mixture,
and coating droplets of the foamed basic mixture with a powder. Forming
the foam serves to Jower the density, so that the particles float on water.
WO 96/07333A1 describes a co-extrusion process for preparing
20 capsules containing an aroma dissolved in an edible oil. In the oil,
furthermore, a gas is dissolved. Upon dissolution of the capsules, the
intention is for gas bubbles to be formed by the dissolved gas, whereby the
aromas are to be released. The process described is rather complex. Further,
the aroma must first evaporate from the oil phase, so that release is
25  relatively slow,. Moreover, the presence of the oil may lead to a visible oil
film on & product in which the capsules are dissolved, which may be
experienced as undesirable. In US 5,496,574 it is proposed to use hydrolyzed

oil to obviate this last-mentioned disadvantage. Hydrolyzed oil, however,



2 may contain undesirable flavokirig or aromatic substances, and there are indications that the
aroma-containing droplets that are finely divided in the product strongly retard aroma release. US

2002/0119235A1 concerns coffee aroma compositions of a water- 5 inSO|gP|TE]‘N|i2 l{)i9 ﬁ%g&ger medium
and coffee aloras i B%llrticular, powders are described in which such composﬁlon IS encapsulated. In

the use of such a composition, there is a real chance that upon dissolution of the powder during use
also a large part of the aroma is dissolved, resulting4n limited or retarded availability as aroma. Also,
the necessity of a liquid additive (the 10 carrier medium) may be unwanted. EP-AlI 522 223
describes aroma particles which comprise a water soluble coffee matrix and_an encapsulated liquid

phase, which li§tAd pradcERiansaRleTaHatBRRT CORPBLIESHPFHRHS RIS REP A S repared by a

process wherebyfefiesnethactisclaasnaddnthinen-rabudesitihan 1k Iesnatizngaampesition. From
the mixture, droplets are made which are mixed with milled coffee powder, after which the mixture is

dried and the oBtaHRSY BARTESS 28 Kb BHIMR IR Feexcess coffee powder. The required drying step
can lead to loss of aromgs; #SaAmabEss of Seadementistiicl qreridecpesitivnceds feald-preparing

parti_cles which .conha%@ aqéacti e%gredie t, in par&icu ran aggngghlln %%{i(‘:#é%r, i;[}%g erzlsobject to
provide a ploce@SHA Botd b1 RATEORE DI oI abSveaticRtidied disddvantages or at least
exhibits such digsadyentabed onavibsde sasiianimitdsitiopakientapanlabidcintheaise/ehsiochto provide a
process 25 that s relalvel,s RIS @ 3hRM A8 AN NFR IRl RIS ARFIRL P A
during use also a large part of the aroma is dissolved, resulting in limited or
retarded availability as aroma. Also, the necessity of a liquid additive (the
10  carrier medium) may be unwanted.
EP.A1 522 223 describes aroma particles which comprise a water
soluble coffee matrix and an encapsulated liguid phase, which liquid phase
contains an aromatizing composition. The particles can be prepared by a
process whereby coffee extract is foamed and then mixed with an
15 aromatizing composition. From the mixture, droplets are made which are
mixed with milled coffee powder, after which the mixture is dried and the
obtained particles are separated from excess coffee powder. The requived
drying step can lead to loss of aromas. ' '
1t is an object of the invention to provide a new process for
20 preparing particles which contain an active ingredient,. in particular an
aroma. In particular, it is an object to provide a process that does not have
one or more of the above-mentioned disadvantages or at least exhibits such
disadvantage to a lesser extent.
It is in particular an object of the invention to provide a process
25  that is relatively simple to apply, also on an industrial scale, and/or with an
improved release of a volatile active ingredient, in particular an aroma.
It is furthermore an object of the invention to provide particles with
an active ingredient, such as an aroma.
It has now been found that it is possible o prepare particles with a

30 gas phase containing a volatile active ingredient, such as an aroma, which



improved release of a volatile active ingredient, in particular an aroma. It is furthermore an object
of the invention to provide particles with an active ingredient, such as an aroma. It has now
been found that it is possible to prepare particles with a 30 gas phase containing a volatile active
ingredient, such as an aroma, which 3 upon release from the particles brings about a desired effect,
such as a patrticular olfactory sensation. In particular, it has been found that this can be realized while
an undesired effect, such as a negative taste effect, does not occur or at least does not occur to an
unacceptable extent. Accordingly, in one aspe& of the present invention there is provided a
process for preparing particles, which particles contain one or more spaces in which a gas phase is
present which comprises at least one active ingredient, in particular at least one aroma, flavor or
precursor fopan wiorsa foefldhonatdiestivhspeivaior dpursskediechsimbstssubstierially surrounded by
an enveloping, phaseyhish-atAmiRThIETRBIebUS inatdaast sibsianialy solidangayleast
substantially impermeable to the active ingredient, comprising allowing the gaseous active ingredient
to migrate fradeBrahesiagh theber e sty plizste serthiospaebaseepacesieashdepipétature at which
the envelopipg,phass ispeupasiieiafe gaseous active ingredient; and then cooling the particles to a
temperature at which the enveloping phase of the particles is at least substantially impermeable to the
active ingredient in thecpEHi@hs 1 0nq 3RSt MbaIRREIstHE PRESR AR FHYERISH lééaéerns a process for

preparing ppréiedesiorRieh HaIEieIas: ERBINNIBN QL MAreosRAsMHLWRISHR 8488sPh33dadR present which
comprises at legst one active ingr%dient, in particular at least one aroma,.flavor, 0%3 precursor for an

aroma or fIAFOPIRNE ATERCE RACOrOBUREE H 7L 157 b ARt 2t YTdRERI UnfB MIHEIEY En enveloping
phase whicleai amieshiempenatuisrésatdeds subsiantiallylsalid addsafiihagiasulbsiqatially
impermeable to the active ingredient, compyising the mixing of particles, which.contain one or more
spaces, Witﬁreaagtgga\%?hsi%%s%agr&ﬁ)ﬁﬁéses %%n'é]gég u% s igl:g NG é’(gll%r?t,wa lélt%grﬁgigrlg%re at which the
enveloping phaseasparmekble tobittentielivesitgreokierit cadiardsiagasépismetivvabhgredient migrates

into the spages of {1 RATICISS: R0 haN soRing e pAldes o A IeBRTalls ALWRIEh the enveloping
phase of the particlés Is at’least substantially Tmpermeable to the &ctive ingrediént’in the particles. 4

In an embodirﬁ&n&@hélmﬁ@wi@pb@win@ph@c@ssdor_ prepaing pam@he@mhtoh}pdgﬂbh_as contain
one or mor @;e?g%;ﬁoi hqchy ?e@ﬂ?&@&@%ﬂ}?e%&%%ﬂ& WRICH FMRLSESAhiaas! Ei tiye ingredient, in

particular at ne aroma, flavor or precursor for an aroma or flavor, and which space or spaces

are at leastaBstenigatlicBImesREet Bitigh Binavpingshalsomidhearanshiei teiipérature is at least
substantialIg@g{%@mk%{g@%é}m§@qﬂglgémg{ g tpdhe,amtivesingredient, wherein the

enveloping phase of the particles which are provided with the active ingredient comprises a precursor
for the active ingredieAt, STHIEA BYEu BB PIRIER! MESHHGTCEBRBREPTRIG ThEH LB Sictive ingredient,

comprising #agibratingieh theRasices ahwhich: theeRyelep Mo.Rhase EaNHAINS & presitsor, thereby
forming the gﬁ,s ous active ina(qredient; allowjng the gaseous active ingredient to migrate from the

enveloping PRAL AP TS P et bripatne Rrhe-dBAMTEHE G4/ GRILE6 4¢ Htdre at which
the enveloping phasesof theapafiisiesds iveqshaubsieniisdye iopprnsabieatddhe active ingredient. In a
EmbodmenteOP G bleLa LI T oA A A PTG B RS ' Brocess
according téetihesuvenitdnlly solid and at least substantially impermeable to the active ingredient,
comprising the mixing of particles, which contain one or more

spaces, with a gas which comprises the gaseous active ingredient, at a temperature at

which the enveloping phase is permeable to the active ingredient, whereby gaseous

active ingredient migrates into the spaces of the particles, and then cooling the particles

to a temperature at which the enveloping phase of the particles is at least substantially

impermeable to the active ingredient in the particles.



Embodiments of the present invention provides particles where the enveloping phase is at least
substantially free of the active ingredient. In certain cases, it is possible that a small part of the active
ingredient is present (dissolved or dispersed) in the enveloping material, such as 25 wt.% or less, in
particular 10 wt.% or less, more in particular 5 wt.% or less. Another aspect of the present
invention furthermore relates to a spray-dried powder, which powder comprises particles, which
particles contain one or more spaces in which a gas phase is present which comprises at least one
gaseous active ingredient, preferably an active ingredient selected from the group of aromas, flavors,
aroma precursors, flavor precursors, and oxidation-sensitive active ingredients. 5 Itis
surprising that it is possible to introduce active ingredient at least substantially into particles in a

suitable amount to bing absudia destedeftetlosuehana Ppricaralneianmsensating, Without being

bound by theory, the inventors suspect that at least in g process jn which the mixing is done at an
elevated (SRR EHILAROF BISIFE BRI R rfemANS D RIS FElSvely high, and
possibly atcomperedhe lsatusatiantievehatdfiere mpenaitiiaedtdcaoolivgrsmihdtihe gas phase in the
particles ma!)écbesgla%gaétggr WrirEQ glgﬁveoingdre‘gieﬁu hand gossiblg/ a part (gtlthe% a ti\{e itngliedient is
adsorbed Shi6 the infer surace of the I|Ejarr%|cl‘(?§siﬁ.esfpf%ee SURACE STt this (Saasnplacg or spaces in
which the gaspheisd ypreseviloping ph&Emybdimeris btthecprpsentrinieaitionmsparticularly provides
particles fr ichthe valati Ive | | [ ired, is relgased. fast and .suddenly upon
opening ofgtl??es%%lt\(/;e p%ﬁ}égp a%é?gérhg?t fﬁé%%ﬁé’éﬁ%‘%ﬁé%@% %S%t %lgg]tﬁs/%é%%redient. Such a
release is Savpisiinibs ¢§V@}¢@§1®Iﬁ1§5@ Mﬁh@ti@ﬁf@@&ﬂs ml’mlqis awapravidpbesibibtartatize for instance a
process tagig:elRA0k i Adaste QLR SPIRALANISRINAR oM RAICLIZE PIGRSS step. for

instance upon dissolution of the particles in a liquid, or Upon heating of the particles, to a temperature
at which thecpiargdReconieiied 1ol pleareont ftivs narshspbsitmmorttelabsait oddbes, or a

temperatuse AR QIAPAYE the IASs ITADSIIAR IOMBRIAIYRcursor AIRSBRMSAERE i dhat through

embodiments of the present invention extra stability of an active ingredient, in particular a (process)

flavor or (pFBReEss)Atbim et e rllovare theerastys by FuyTetf) dtpigsad e or odor stability

has been daselihsabaflpreduetsHroyided witheds, RarliGUIRECOMPIRX fagieled RAPr systems such as
process flavors or process aromas, as a result of ur}desired_inter,acti ns with for instance the product
matrix (seé?ﬂﬂpéﬂﬁmﬁer-awiﬂéa@ﬁc@% BEHNBIGES A7 P00 A 545/ BISERBYR)Y  As particles
according impenhesiieenthohthie pnegedidnyentigrdedt aeesiim eantanpiguidecarger material (with
active ingr gé g& d'ﬁolved ﬁh einc)ﬁaal 0 thet risk of 6 adverse visual effects resulting from such liquid
phase (such'as an Oif fiim orF a ﬁd’w "hewhic ?Héasparticles are dissolved) can be prevented. Thus, in a
particular embodimé&mtpthisnpartiold sheqoesdingrectheinretitton arertleeeofapigtictesil phase, more
particularly Jg?ael n%fbgeli%ugd p&aegsea ‘I:D%%a;;y td egg{;icﬁzosnmay contain a liquid phase, more specifically,
a part of the active ing edient may have con ensed to a liquid phase. Also if a part of the active
ingredient is condersebodisity of feaprSoniiiieofitacrrtidesipgredientilietberesent in the gas
phase. When.a,part of the.actvenotedientisirerdensag 1oseandansale Wilkysiall ke present in
one or more spaces In which also gaseous active ingredient is present. Embodiments of the
present invEntigasfibisdhaicramabiasstiopissisievio pedtratasistisgHdissnlvederous) particles with a
volatile actiyg iareyignihd &isRakes M IRHNSIARESPOSIRIE, 19 FLRCK M BAaNaR SYRRlYOf particles as a
basic material or to manufacture same in a single charge, if desired to store this charge for some time,

and, shorthPbirSré"SaferrafisrFor8dsih§liMt& another product or final use, to provide the particles

with volatile active ingigdignkpécthistueyRainglie-ahsror ehdasiccnatesialcanba used for diverse
applications, each with 8%ifferent active ingredients, which can have logistic advantages because, for
instance, nBO(T%?C}are ‘é{lpd RES SR SRBRISEHRPFTS ﬁc\é}(iggpﬁmﬁlﬁétgoﬂmﬁ‘é&ﬁ@'iﬁ’@@dient) need to be
kept in stocipiocsrinblaithpidsupiplye sinnestie aaiviedngretieniiscaataddeddontilaftes the formation of
the particles. o Bty th term ‘particle’ a malc;Ieri%LisimF%nrtrwhi&lh containf% a consgl merate of
molecules WHICH at radim temperatire does Hote Sa‘?negceem s%%lpe? &1 UGS cl)o(lilhary’v arV gsibwly, when it
is placed freehnapracustascel e pacickesscantaridagoorsmreie spares; swechdasitne or more cavities
or pores, for holding a gas phase, which are at least substantially surrounded by an enveloping
material, which is usually, at least at room temperature (20 C), in a solid, understood to include
amorphous, state. Usually, on average at least about 20% of the volume of the particles is constituted

by space for



WO 2009/108051PCVNL2009/050085 7 holding a gas phase. Preferably, the total volume of the
spaces is at least 30 vol.%, more preferably at least 40 vol.%. The total volume of the spaces usually
covers 70 vol.% at a maximum, preferably 60 vol.% at a maximum. About 80 vol.% at a maximum of
the particles is usually formed by a solid 5 (enveloping) phase, preferably 70 vol.% at a maximum,
more preferably 60 vol.% at a maximum. Usually the solid (enveloping) phase forms at least 30 vol.%,
in particular at least 40 vol.%. The percentage of empty space in the particles can for instance be
determined by measuring the density of the particleg with helium pycnometry before and after milling.
10In a preferred embodiment, the particles have been spray-dried, for instance in an otherwise known
manner whereby a liquid mixture of the particle-forming material is mixed with gas and then

spray-dried. The parth'QﬁlﬁTb%Ypﬂs{ﬂ@gttﬁHﬂ@f1'@%6@5@5%1@1%&1’0@ Raicies havinaasurface average
particle size, as determlnable b){ mjcroscopy, or possibly b %gt 15 scatterln%ln for instance a Coulter

counter, |nsﬂ]1’ét?élﬂﬂ o0 PHEE iin BreteBin priqend (orapae dhoube drsHirde B 958G pm at a

maximum am:mﬁtﬁuﬂaﬁﬁ%meabmmﬁmmob&ﬁ@ gl By masiuRE Rieéaraklyuipecsurface
average p ize is 20 gm at.a min artlc lar 50 gm at a minimum or 70, gm at a minimum.
Preferably%} o gﬁ?&lglsafB Ev) EE%W? ﬁ}‘e MIXIRE 15 gﬂgﬁ%%g}&gﬁ {t P HRSTABH SR rmeable to an
active |ngrenh|emnbﬂ1e)a¢zﬁwedﬂgﬂsen@emmlud&d: puttie paiticiesivelpaipd atdéasksbbstantially
entrapped in the Qﬁert'c es or tolra}gyIt ?rIOd of at le st tw month a!rt)r%feraboe/bzgt Iea%three months,

54l 111'3. 1Q erafire aner cooil
more prefera% east SIx ‘mont rage temperatureg’for INs anc or ’Ilcljwer What can

be used aspa’@@l@etm I taaratedatdtheddt fegisdiopermibabis ity arpadtivelingredient if the diffusion

fficient. t -1.or less. WO
gg‘é 9;‘i‘gg%ﬁ@g@ﬁ%%&osé%%%ﬁ%‘{ﬁe [9ripstange aPAN 2Qids A2t Madide

surrounding the space or spaces in which the gas phase is present).

Embodiments of the present invention particularly provides particles
from which the volatile active ingredient, if desired, is released fast and suddenly
upon opening of the enveloping phase or at least its becoming permeable to the active
ingredient. Such a release is sometimes referred to as a "burst effect”. In this way, it is
possible to realize for instance a process taste or odor, i.¢. a taste or odor sensation
resulting from a particular process step, for instance upon dissolution of the particles
in a liguid, or upon heating of the particles, to a temperature at which the particles
melt, a temperature at which decomposition of the particles occurs, or a temperature
near or above the glass transition temperature.

Also envisaged is that through embodiments of the present invention extra
stability of an active ingredient, in particular a (process) flavor or (process) aroma, can
be realized. The fact is that frequently a moderate taste or odor stability has been
described of products provided with, in particular, complex taste or odor systems such
as process flavors or process aromas, as a result of undesired interactions with for
mnstance the product matrix (see: Trend in Food Science & Technology 17 2006 236-
243, K.B. DeRoos).

As particles according to embodiments of the present invention do not need
to contain liquid carrier material (with active ingredient dissolved therein), also the

risk of



8 A material is particularly deemed permeable if the material, for instance at the temperature
prevailing at mixing with the active ingredient, can diffuse through the material within about a day,
preferably within three hours, more preferably within one hour, so that an equilibrium is achieved 5 or
at least approximated between the gas phase in the spaces of the particles and the gas phase
surrounding the particles. What can be used as a guideline is that a material is at least permeable to
an active ingredient if the diffusion coefficient at the storage temperature, for instance about 20 C, is
10-42 m2s-1 or more. 10Eminently suitable as an e%veloping phase are (amorphous) materials that
have a glass transition temperature above the storage temperature of the particles, for instance a
glass transition temperature of more than 25 C, at least 50 C, or at least 70 C and which at a

tempefatu@%@&k%%ﬁ?ﬁl%ﬁ%ﬁt&@é%ﬁi@ﬂ% IePSI AU IR L INRIARESIAL A IPRIAMIE Qi AR PO C or lower,

preferably at a temperature of 25C orlower, are at’least essentially impermeable to the active

ingredient it Mgk daetpariclienate siserhietboanre iesRiab J et #ietifver or 100 C at a maximum

The perm%ﬁ%ﬂ&iﬂeﬁ?iﬁ@%ﬁiﬁ@ié@aﬁ%@%@% #taNeheingreased syificiemtly By higating the particles
to a temperature near or above the glass 20 transition temperature, preferably at least 1 C, atleast5 C

or at least '€ ABHeB!HY HisseirdiuidRtainperstiy: WeratiGlss oy ropasariatish of the particles

and/or the gayeniiae gidsniwanied prgasralepiieside effaetn: hevliempeimigeadyring the loading of the
particles with active ingrediept is usually 50C at a maximum above the glass transition 25 temperature,
preferably 23" gﬁi%e‘é‘istodﬂaf% A YRS STISB AW TSRt 8 H&i%aééeﬁﬁg is chosen so

low that therphiridles: atiBashgredient will be present in the gas phase. When a part of the
active ingredient is condensed, the condensate will usually be present in one or more
spaces in which also gaseous active ingredient is present.

Embodiments of the present invention furthermore makes it possible to
provide existing (hollow or porous) particles with a volatile active ingredient. This
makes it for instance possible to stock up a large supply of particles as a basic material
or to manufacture same in a single charge, if desired to store this charge for some time,

“and, shortly before sale, further processing into another product or final use, to provide
the particles with volatile active ingredient. In this way, a single charge of basic
material can be used for diverse applications, each with different active ingredients,
which can have logistic advantages because, for instance, no (large amounts of)
diverse end products (i.e. products with active ingredient) need to be kept in stock to
enable rapid supply, since the active ingredient is not added until after the formation of
the particles.

By the term 'particle’ a material is meant which contains a conglomerate of
molecules which at room temperature does not change in shape, or does so only very
slowly, when it is placed freely on a surface. The particles contain one or more spaces,
such as one or more cavities or pores, for holding a gas phase, which are at least
substantially surrounded by an enveloping material, which is usually, at least at room
temperature (20 °C), in a solid, understood to include amorphous, state. Usually, on

average at least about 20% of the volume of the particles is constituted by space for



substantially retain their form, Le below the melting or decomposition temperature of the enveloping
phase. The glass transition temperature, as used herein, can be 30 determined by a DSC method

described in Schoor}nt;larj et a/. (Biotechnology WO 2009/108051PCT/Nngg%gg}(a%%gg(grogress 18
(2002) 139),V|Vr?\/?7?ﬁ%ﬁ AP Indium-calibrated TA8000/DSC 820 (Mettler-Toledo, Swi zérand) is used,

and in which the results are recorded and analyzed with the Mettler-GraphWare TA72.2/5 software
package. For the DSC measurements, 25 mg of san?ple material is introduced into a 5 hermetically
sealed crucible, after which a first cycle is carried out with a heating rate of 5 C/min and a cooling rate
of 20 C/min, followed by a second heating step with a heatjng rat?ﬁ f 5 C/min, Thiglass transition

[

" temperature is HHEBREAIEAY REAS AT RN EridlealRmE P AR STRSEASRYAAR second heating

curve. 100n thepasiswf whatjsdesaribed herainocammotmaens i velowlesthinsdfseest and possibly

some routine experimentation the skilled person will be ahle to.chgose, suitable materials and
conditions. SuitBREHIERYENE EANTLrHALEAMRETHERM B eS?%@s‘i%&aﬁ?c%én R from the

group of carbohyBsatess Reding anskeiausifiel sianearichar és i callydbynlratdy casclod instance be

chosen from sugars, maltodextrins an saccharides, such as starch, One proteins can
optionally b sefeR¥&l 1?,%&5?0Bbeg??ééigm‘é%%a%e?n%agfﬁggf’a"ﬁ%’%ﬁg‘%o{}%%g ns. An emulsifier
will as a rule begoresked in a resativetynsiiatdiy thetsédiditstaete it Resatfommadbieastbased on dry

matter. 30 vol.%, in particular at least 40 vol.%. The percentage of empty space in

the particles can for instance be determined by measuring the density of the
particles with helium pycnometry before and after miiling.

10 In a preferred embodiment, the particles have been spray-dried, for
instance in an otherwise known manner whereby a liguid mixture of the
particle-forming material is mixed with gas and then spray-dried. The
particles may in particular be microparticles, i.e. particles having a surface
average particle size, as determinable by microscopy, or possibly by light

15  scattering in for instance a Coulter counter, in the range of 1-1,000 ym.
Preferably, the surface average particle size is 250 pm at a maximum, in
particular 200 pm at a maximum or 150 pm at a maximum. Preferably, the
surface average particle size is 20 pm at a minimum, in particular 50 um at
a minimum or 70 pm at a minimum. Preferably, the particles form a

20 powder.

A material is particularly deemed impermeable to an active
ingredient if the active ingredient included in the particles remains at least
substantially entrapped in the particles for a storage period of at least two
months, preferably at least three months, move preferably at least BiX

95 months, at storage temperature, for instance 20 °C or lower. What can be
used as -a guideline is that a material is at least impermeable to an active
ingredient if the diffusion coefficient at the storage temperature, for

instance about 20 °C, is 10-14 m2s? or less.



200ptionally one or more glass transition temperature modifying additives may be added, such as one
gr more ioftﬁners, for instance moisture. Further, the glass transition temperature may depend on the
egree of polymerization. As a rule, the glass transition temperature of a material is higher accordin
as the averad@ HEIEEHE? size of the material is 25 higher. i Inan emb%gorﬁ%le‘%({,gé[gsqss%mixed Witr?
the particles. This gas can then comprise an active ingredient, a precursor for the active ingredient
a_nd/_or a carrier gas. The carrier gas can be selectedin particular from the group of nitrogen, carbon
dioxide, di-nitrogen oxide (laughing gas), oxygen, 30 noble gases, including mixtures of two or more of
these carrier gases. If a WO.2009/108051PCT/NL2009/050085 10 carrier gas is used, as a rule the
preparation conditions aferentssial iy eRHaK M ApsaregRTmARNS dhitha maEERSs 1&hot condensed

or otherwise liqyefiad. AL legst i Raticlas-ais-prauidedhwiii-anAetive inerediestinfistisnsensitive to
oxidation, during preparation usua(l%éjse is made of an 5 oxygen-free carriej gas, preferably a carrier

gas at least esSERigIEs RN SR AR R Y EhiR S K ASRY R WEHBRHSxide,
laughing gas anghpablggasgieritpalitrixedsituanachve igeqaikiv-{predursdiinvetactive

ing_redients included). Examples of such oxidation-sensitive actjve ingredients.are volatile 10 fatty
acids, in péticﬁé@ﬁéﬁ%ﬁm?‘ﬁ@%ﬁ@ﬁ%ﬁ 5@5&3%33%-? &?3588?&5 élp ¥a-linolenic acid,
eicosapentaengigAgith:darbsab graphRiseatidhounding the particles. What can be used as

a guideline is that a material is at least permeable to an active ingredient if
the diffusion coefficient at the storage temperature, for instance about 20 °C,
is 10-12 m?s'l or more.

10 Eminently suitable as an enveloping phase are {amorphous)
materials that have a glaas transition temperature above the storage
temperature of the particles, for instance a glass transition temperature of
more than 25 °C, at least 50 °C, or at least 70 °C and which at a temperature
below the glass transition temperature, for instance at a temperature of

15 50 °C or lower, preferably at a temperature of 25 °C or lower, are at least
essentially impermeable to the active ingredient. The glass transition
temperature is preferably 120 °C at a maximum or 100 °C at a maximum.

The permeability of the enveloping phase can usually be increased
sufficiently by heating the particles to a temperature near or above the glass

20  transition temperature, preferably at least 1°C, at least 5 °C or at least
10 °C above the glass transition temperature. With a view to the
preservation of the particles and/or the prevention of unwanted organoleptic
side effects, the temperature during the loading of the particles with active
ingredient is usually 50 °C at a maximum above the glass transition

25  temperature, preferably 25 °C or 15 °C at a maximum, with the proviso that
the temperature as a rule is chosen so low that the particles at least
substantially retain their form, ie. below the melting or decomposition
temperature of the enveloping phase.

The glass transition temperature, as used heremn, can be

30 determined by a DSC method described in Schoonman et al. (Biotechnology



The particles can be free of carrier gas or contain a carrier gas. If carrier gas is present, the ratio of
garrier gas ][o active ingredient can be selected within wide ratios, for instance a weight ratio of at least
.01, at 15 least 0.05 or at least 0.1. The weight ratio can for instance be 10 at a maximum.
Mixing can pE B IR atmospheric pressure or at elevated pressure,l%g}r’irﬁls“ hceata pressure of
50 bara at a maximum or 40 bara at a maximum. In an embodiment, the pressure is 2 bara at a
maximum, 5 bara 20 at a maximum or 10 bara at a fhaximum. Through the invention it is possible to
obtain particles of which the gas phase in the one or more spaces (at 25 C) has a pressure of less
than 1 bara, approximately 1 bara or more than 1 bara, as in the ranf‘?e of 0.5-50 hara, of 1-40 bara or

of 2-10 bara. MXRRF#6%! gﬁ@@k@?ﬁ%%&éﬁ%%ﬁﬂ?&‘&ﬁr&%‘%ﬁ% fHassR o%%}g material is
Zﬁtrir\rl]ee%bg;?etdq “T?I%ﬂt!é’?ﬁm%ﬁ&' ?%ﬂ%ﬂlﬂiﬂ;@ﬁ%&) %ﬁmm@%@&mﬁwfﬁ%&ﬁwided with

[ ient. Usually this step is carried oyt for 24 hours at a maximum, preferably, for 6 hours at a
maximum, moréﬁ@@%%&lﬁmwﬁ% ﬁ‘ﬁﬁ‘lﬁ' B’F“}lit%&éfsasﬁ?&ﬁﬁﬁffﬁ 88811y °this step is
carried out for FHRINGY mBanIRLRRNIA Q2041 O8RDIPE R ZDRYN08REE Tieserably for 15 min.

at a minimum, more preferably for 30 mjn, at a minj ) i i i
particles whih dm%:icaﬂy Se)gleé cruc:tg{e, aﬁaer \Iw Tc rr; hs% %‘&: %egsmllsrrslggaok{llg v{r%lpgeparlng

heating rate of 5 °C/min and a cooling rate of 20 °C/min, foliowed by a second
heating step with a heating rate of 5 °C/min. The glass transition
temperature is the prevailing temperature at onset of the change in the heat
flow in the second heating curve.

10 On the basis of what is described berein, common general
knowledge in the art and possibly some routine experimentation the skilled
person will be able to choose suitable materials and conditions. Suitable
materials can for instance include one or more substances selected from the
group of carbohydrates, proteins and emulstfiers. Une or more

15 carbohydrates can for instance be chosen from sugars, maltodextrins and
polysaccharides, such as starch. One or more proteins can optionally be
selected from the group of caseinates, casein included, and whey proteins.
An emulsifier will as a rule be present in a relatively small content, for
instance 10 wt.% at a maximum, based on dry matter.

20 Optionally one or more glass transition temperature modifying
additives may be added, such as one or more softeners, for instance
moisture. Further, the glass transition temperature may depend on the
degree of polymerization. As a rule, the glass transition temperature of a
material is higher according as the average molecular size of the material is

25  higher.

In an embodiment, gas is mixed with the particles. This gas can
then comprise an active ingredient, a precursor for the active ingredient
and/or a carrier gas. The earrier gas can be selected in particular from the
group of nitrogen, carbon dioxide, di-nitrogen oxide (Iaughing gas), oxygen,

30  noble gases, including mixtures of two or more of these carrier gases, If a



(volatile) active ingredients. In particular, the active ingredient can be 5 selected from the group of
flavors and aromas, which preferably have a measurable vapor pressure at room temperature. The
aroma can.for mstgn%se be chosen from the group of fruit aromas, coffee §m%p§5bﬁgggmas, tea
aromas, mﬂl%f’k&?ﬂe{%, Hheat aromas, cheese aromas, butter aromas, cream aromas, flower aromas,
tree aromas, etc. Such aromas are 10 well known to the skilled person, for instance from
http:/en.Wikipedia.org under theentry "ester" or "afdma compound". In particular, the active ingredient
can be an aromatic ester, aldehyde, amine, alcohol, ether, ketone, terpene or thiol. As intended herein,
an aromatic compound is a compound with an aroma, such as_an ester of acetate,?gltjtxrate, valerate,

hexanoate, 15CHEHEIRARES BEpAsBRATHOTEAPIRP AL AR HRRA AT SRR 5P SHFRE  While the

alcohol residugieambBef YR sioNEe AMuREPEVidIOs Y methiyn dexsedyk ishprapye or isobutyl. Other
aromas are for instance aromas mentigned in the abpv -cj;[ﬁ%grior art,.who?e nt ntl's1 regarding the

c
aromas mentiditefieth ot perstdtinnstasie e REACRY 351 ARBTUIRERE B%%Fé?é‘é’ are prepared
with an active ngedieriwbickidering, deatingpsepanutidadisualipasetivesdpedimnt desired for the

end product (i.e. the particles according tq the jnvention or a product, such consumer product, in
particular & fodﬂ@'@ﬁf}'%ﬁf’cﬁaés‘ﬁfaﬁ@’tﬁée%% %%?)F?J(’:%r %"p%gqea“ b

ubstance %S e co \_/erted is also referred
to as precursoeoRbiSueh direntiisonsoran e sstdattlifrparitttogdrosatherydemi & flavor precursors

and aroma pregursors. The precursor can be a volatil RYRY QL a&erRaeRdksalid or liquid at
ambient tempef%{fﬁ N %’gc ggd%rﬁ?gsﬁ%gﬁtﬁa%%r%?{%e vol%ati?e active ingredient, such as an
aroma or flavo(pré2ursorsidiaaipréceredieabslioeladsdh precursor can optionally be used in

combination with anothe, (YQIAIe) ACYE JRUIAISNLIR NG PRERREHRRRALAENAYI TR ifudesired, one
in the

or more precursors can be incorporated in ‘
10 fatty acids, in particular polyunsaturated fatty acids, such as omega-3 fatty

acids (alpha-linclenic acid, eicosapentaenoic acid, docosahexaenoic acid).
The particles can be free of carrier gas or contain a carrier gas. If
carrier gas is present, the ratio of carrier gas to active ingredient can be
selected within wide ratios, for instance a weight ratio of at least 0.01, at
15  least 0.05 or at least 0.1. The weight ratio can for instance be 10 at a
maximunm.

- Mixing can be done under atmospheric pressure or at elevated
pressure, for instance at a pressure of 50 bara at a maximum or 40 bara ata
maximum. In an embodiment, the pressure is 2 bara at a maximum, B bara

20  at a maximum or 10 bara at a maximum. Through the invention it is
possible to obtain particles of which the gas phase in the one or more spaces
(at 25 °C) has a pressure of less than 1 bara, approximately 1 bara or more
than 1 bara, as in the range of 0.5-50 bara, of 1-40 bara or of 2-10G bara.

Mixing is generally continued at a temperature at which the

25  enveloping material is permeable to the active ingredient until the space(s)
in the particles is (/are) sufficiently provided with active ingredient. Usually
this step is carried out for 24 hours at a maximum, preferably for 6 hours at
a maximum, more preferably for 2 hours at a maximum or 1 hour at &

maximum. Usually, this step is carried out for I min. at a minimum,



5 p_articles during a process according to the invention. It is also possible for one or more precursors to
be incorporated into the particles beforehand, during the manufacture .of particles intended to be

provided with a gaseous active ingredient. The precursor can for instance _be mixed with the material

with which tﬁ%op A& %re manufactured, in particular with the aid of 10 g %B;/;-L Pf%%s.o?%e precursor

may be converted during filling of the space(s) in the particles, provided that this is done at a suitable
temperature for_ that purpose. In an embodiment, thlelprecursor is converted in a later stage, when
Lurther processing the particles, or in the preparation of use for 15 consumption, for instance when
eating a foodstuff, beverages included, for consumption. Typical flavor, precursors or aroma
precursors, ashEaRBHEY @n@i%ﬁsﬁtﬁﬂww%g&ﬁﬁéq B tastes or odors
such as the tasjggkadar of 'popcorn’, or 'roasty odors' which may be desirable 20 especially in bakery,

savory or confectionery products. Typical precursors for this are .amino.gcids, hydrolyzed proteins,
reducing carbohydratesrlpa}l’ﬁd’ﬂ‘?éel“ﬁ%e‘.S Eﬂéﬁ%gotﬁfpé’ﬁﬁﬁﬁg%%ﬁ%c ecﬁ(fél%‘ég B fag/-ealar)]/ine a%d proline.

Examples of syitgalglepsbahydiaesipstikiosaighiceseher snalte sSagmebidior tasthace J. Agric. Food

Chem. 1998, 46, 2721-26, T..Hofmann and 25 P. Schieberle; J. Agric. Fo ..1994, 42,
1080-10845, S. “f@l‘@ﬁfﬁé Fﬂ]ltg? ﬁﬁ%?ggﬁygﬁtgﬁl agr%nﬁl‘gllfgfﬁéggt?éf %glﬁ/igggsl%ch precursors is
known to the skiltedpeltervaymiqaiesaction ¢Mﬁ9wh@w&y§k¢m%tem®mtures of 100-160 C,
more specificaly 110:149 Giodgi B Wiy §R0UBUHRGS 8f 43 TBies - BoLE, sRegifically of 5-15

minutes.
aromas, tea aromas, milk aromas, meat aromas, cheese aromas, butter

aromas, cream aromas, flower aromas, tree aromas, etc. Such aromas are

10 well known to the skilled person, for instance from http:/fen. Wikipedia.org
under the entry "ester" or "aroma compound”. In particular, the active
ingredient can be an aromatic ester, aldehyde, amine, alcohol, ether, ketone,
terpene or thiol. As intended herein, an aromatic compound is a compound
with an aroma, such as an ester of acetate, butyrate, valerate, hexanoate,

15 heptanoate, octancate, nonanoate, decanocate, undecanocate or laurate, while
the alcohol residue can be, for instance, allyl, benzyl, bornyl, ethyl, geranoyl,
isopropyl or isobutyl. Other aromas are for instance aromas mentioned in
the above-cited prior art, whose contents regarding the aromas mentioned is
incorporated herein by reference.

20 In an embodiment, particles are prepared with an active ingredient
which during heating is converted into the active ingredient desired for the
end product (i.e. the particles according to the invention or a product, such
as & consumer product, in particular & foodstuff, which contains the
particles). Such a substance to be converted is also referred to as precursor.

25  Such precursors can be selected in particulaf from the group of flavor
precursors and aroma precursors. The precursor can be a volatile compound
or a compound solid or liquid at ambient temperature which reacts during

heating to form the volatile active ingredient, such as an aroma or flavor.



13 _The eontent of active ingredient, in particular aroma, flavor, or a precursor for an aroma or
flavor, in the product obtained by the invention is usually at least 0.005 wt.% based on the weight of
the particles, preferably at least 0.01 wt,%, more particularly at least 0.05 wt.% or at least 0.1 wt.%.
The upper Iiﬁﬁpﬁﬁ?ﬂgqggﬂends on the vapor pressure at the mixing tempePgtyl%',“thg‘?ﬁW%ion rate and
the duration of mixing prior to cooling. The content of active ingredient, in particular aroma, in the
product obtained by the invention is usually 2 wt.% % a maximum, based on the weight of the particle,
in particular 1 wt.% at a maximum or 0.5 wt.% at a maximum. If desired, the particles may be
provided with active ingredient in the presence of an anticlotting agent or a free flowability agent to

prevent excessive aggrédRaiaT oreRBrper raEOTATRER MY sHeankg By uMediRnts are
known per se, farInSianes SHGPRRXIES RAHAAS) JheneinaRdatmixeH ik tearugtasrand the

particles which are provided with active ingredient. A process according to embodiment of the
present inventiﬁ?ﬁ@%!ﬁ@ﬁlarly suitable for preparing a foodstuff or foodstuff ingredient, preferably a

foodstuff or a foodstuff iggiagient shosendsesphewran e bakingmjnaichinpstsavory snacks,
appetizers, pre-fried pasta, such as pre-fried bread or pastry, seasqning, arinadas%lﬁnd instant

products sBich B8GHSIEHAUBRER PRACHTS S0GPELRE FO SRR IR RNy IS ER RREIRIG AT oft drinks,

instant thirst-qugRchierser8 phaheaeEdn Ginkecipsanteaies thasiartites holdibealic.
Furthermore, a process according to e iment of the rese%t inven(gog is&auitable for preparing a
q &

odim
personal care B& 16 SRGHLRHERE HeSRaIEn dHal F6adcEdr Rotisehold

W
pro
product chosen:#9va thergsaen. of ke pmeiiesppesiv e snsteambainodaianttd shapsaterpérsonal care

and soaps with house OE pplicatign, such as fqr instance detergepts, washing-u ents,
dishwashing a&%’ﬁﬁfv&? ﬁ?hegp\ﬁﬁg%é}f? ERHBERERE S %P@%ﬁ%\?%ﬁ%ﬁbﬁ?ﬁﬁ%ﬁie elucidated in
and by a few l¢ptxadipieg.Manufacture of particles 5 By means of spray-drying, in an otherwise

cmulsiying starch, bala R WA T S P e powder
was produced. fiaisigiesydeswdesl ttbatadiin it Gltne follawintphlaswperature for that
purpose. In an embediment, the precursor is converted in a later stage,
when further processing the particles, or in the preparation of use for
15 consumption, for instance _When heating a foodstuff, beverages inciuded, for
consumption.

Typical flavor precursors or aroma precursors, as is known, can
give rise via (a dry phase) Maillard reaction to specific tastes or odors such
as the taste or odor of ‘popcorn’, or 'reasty odors' which may be desirable

20 especially in bakery, savory or confectionery products. Typical precursors for
this are amino acids, hydrolyzed proteins, reducing carbohydrates and the
like.-Examples; of suitable amino acids are beta-alanine and proline,
Examples of suitable carbohydrates are fructose, glucose or maltose (see for
instance J. Agric. Food Chem. 1998, 46, 2721-26, T. Hofmann and

25  P. Schicberle; J. Agric. Food Chem, 1994, 42, 1080-1084, S. Nishibori and
S. Kawakishi). Obtaining a Maillard taste or odor via such precursors is
known to the skilled person: typical reaction conditions in dry systems are
temperatures of 100-160 °C, more specifically 110-140° C, usually with

reaction times of 2-30 minutes, more specifically of 5-15 minutes.



Example 1 A pressure vessel was filled with 20 kg of powder. Eight grams of 15 a mixture consisting of
10 different aromas (ethyl esters of C2-C12 carboxylic acids) were mixed with 600 grams of silicon
dioxide (sipernat). This mixture was added to the powder. Next, the vessel was set at a pressure of 35
bar using nitrogen, and the powder, while kept in motion, was heated to 140 C and held at this
temperature for 1 hour. This was followed by cooling to 20 30C and letting off the pressure. Example 2
Example 1 was repeated with the proviso that the vessel was first 25 adjusted to 35 bar, then the
pressure was let off and the aroma / sipernat mixturg was added, after which the vessel was adjusted
to a pressure of 5 bar, and then heated, etc. WO 2009/108051PCT/NL2009/050085 15 Example 3
Example 1 was repeated except that 40 grams of aroma mixture were used. 5 Results

The content of active ingredient, in particular aroma, flavor, or a precursor

for an aroma or flavor, in the product obtained by the invention is usually at least 0.005
wt.% based on the weight of the particles, preferably at least 0.01 wt,%, more
particularly at least 0.05 wt.% or at least 0.1 wt.%. The upper limit partly depends on
the vapor pressure at the mixing temperature, the ditfusion rate and the duration of
mixing prior to cooling. The content of active ingredient, in particular aroma, in the
product obtained by the invention is usually 2 wt.% at a maximum, based on the
weight of the particle, in particular | wt.% at a maximum or 0.5 wt.% at a

maximum.

If desired, the particles may be provided with active ingredient in the
presence of an anticlotting ageht or a free flowability agent to prevent excessive
aggregation of the particles, especially during a heating step. Such agents are known
per se, for instance silicon oxide particles. These can be mixed with (carrier) gas and
the particles which are provided with active ingredient.

A process according to embodiment of the present invention is particularly
suitable for preparing a foodstuff or foodstuff ingredient, preferably a foodstuff or a
foodstuft ingredient chosen from the group of baking mixes, chips, savory snacks,
appetizers, pre-fried pasta, such as pre-fiied bread or pastry, seasoning, marinades and
instant products such as instant soups, instant sauces and instant beverages, such as
instant soft drinks, instant thirst-quenchers, instant energy drinks, instant coffee, instant
tea, and the like.

Furthermore, a process according to embodiment of the present invention is
suitable for preparing a personal care product or a household product, preferably a
personal care product or household product chosen from the group of cosmetics,
perfumes, creams, deodorants, soaps for personal care and soaps with household
application, such as for instance detergents, washing-up agents, dishwashing agents,
polishing waxes.

Embodiments of the present invention will now be elucidated in and by a few

examples.



The powders were analyzed as follows: 0.5 gram of the powders was added to a small pot having a
contents of 10 ml. After waiting for some 10 time, with the aid of a GCMS it was analyzed what
components were &)rese_nt in the gas phase. The same experiment was done with 0.4 ml of water
being injecté’iﬁQﬁf’B l.’lll%g?i’dt. Fig. 1 shows that dissolving the powder leads 1o the Thereased release of
aromas. 16 Claims 1. A process for preparing particles, which particles contain one or more spaces
in which a gas phase is present which comprises atdeast one active ingredient, in particular at least
one aroma, flavor or precursor for an aroma or flavor, and which 5 space or spaces are at least
substantially surrounded by an enveloping phase which at ambient temperature is at least substantially
solid and at least substantially impermeable to the active ingredient, comprising allowing the gaseous
active ingrediep favipiiate from or through the enveloping phase into the space or spaces at a
temperature at which the enveloping phase is permeable to the gaseous active 10 ingredient; and then
cooling the patrticles to a temperature at which the enveloping phase of the particles is at least
substantially ivpesstankere dfeactivdéngredient in the particles. 2. A process according to claim 1,
comprising mixing the particles, which contain one or more spaces, with a gas which comprises
gaseous dactive ingredient, at 15 a temperature at which the enveloping phase is permeable to the
active ingredient, whereBy gassatisiapies-iigradicin anigihersvistomysptiongiongrngarticles; and
then cooling te aricls .0 eMPRIAIE A MISILINR ANRIRIGPDRRE AliGRMGIes I at least

substantially impermeable to the active Ingredient in the particles. 3. A process according to claim 1 or

2, wherein the4hwatopnifyinigste rebninlsaseom ateneridriratite dorEoRRERB AL Mfich precursor
upon heating i5,converted Inte, te.a3RA A6LY 3. 1Bteie Nt OpIRVRIRG, healing dhgparticles of which

the enveloping phase contains a precursor, thereby forming the gaseous active ingredient; allowing
the gasedlls aé Véoiﬂg?éﬁﬁﬁ%%‘}ﬁgrate from the enveloping phase into the space or spaces; and then
cooling the patrticles to a temperature at 25 which the enveloping phase of the particles is at least

substantially ir%ermeable to the active ingredient.
xample 1

A pressure vessel was filled with 20 kg of powder. Eight grams of
15  a mixture consisting of 10 different aromas (ethyl esters of Cg-Ciz carboxylic
acids) were mixed with 600 grams of silicon dioxide (sipernat). This mixture
was added to the powder. Next, the vessel was set at a pressure of 35 bar
using nitrogen, and the powder, while kept in motion, was heated to 140°C
and held at this temperature for 1 hour. This was followed by cooling to
20 30 °C and letting off the pressure.

Example 2

Example 1 was repeated with the proviso that the vessel was first
25  adjusted to 35 bar, then the pressure was let off and the aroma / sipernat
mixture was added, after which the vessel was adjusted to a pressure of

5 bar, and then heated, etc.

30



4. A process according to claim 3, wherein the particles are heated while mixing the particles with a
gas. 17 5. A process according to any one of the preceding claims, wherein the particles and the gas
are mixed at a temperature above the glass transition temperature of the enveloping phase. 6. A
process accBAM§’ (& #alm 5, wherein the particles and the active 5 ingre%‘?rer(ﬁlazgéwr%ﬁ%:’at a
temperature which is at least 1 C above the glass transition temperature of the enveloping phase,
preferably 5 to 50 C above the glass transition tempeérature of the enveloping phase. 7. A process
according to any one of the preceding claims, wherein the enveloping phase comprises at least one
substance selected from the group of 10 carbohydrates, proteins and emulsifiers, in particular from the
group of maltod&semrestarch and other polysaccharides, sugars, caseinate and whey protein. 8. A
process according to any one of the preceding claims, wherein the mixing is done at a pressure of 1 to
50 bars. 15 9.A process according to any one of the preceding claims,wherein th%ParticIes form a
powder. 10. A processtadiBRIn] YRaAGRSAE %@BF&%&& %%T%fﬁ?s?%#%%%?n%"é particles are a
foodstuff or a fgegsigdtdgredient, preferably a foodstuff or a foodstuff ingredient selected from the
group of baking mixes, chips, savory snacks, appetizers, 20 seasoning, marinades and instant
products, 2uch as instant coffee, instant tea, instant soups and instant sauces and instant beverages.
Results

The powders were analyzed as follows: 0.5 gram of the powders
was added to a small pot having a contents of 10 ml. After waiting for some
10 time, with the aid of a GCMS it was analyzed what components were
present in the gas phase. The same experiment was done with 0.4 ml of
water being injected into the pot. Fig. 1 shows that dissolving the powder

leads to the increased release of aromas.



11. A process ‘according to any one of claims 1-9, wherein the particles form a personal care product, -
household product, an ingredient for a personal care product or an ingredient for a household product,
preferably a personal care product or 25 household product selected from the group of cosmetics,
perfumes, creams, deodorants, soaps for personal care and soaps with household application, such
as for instance detergents, washing-up agents, dishwashing agents, polishing waxes, 12. A process
according to any one of the preceding claims, wherein the active ingredient is selected from the group
of aromas and flavors, preferably an aroma 30 selected from the group of aromatic esters (for instance
ethyl esters), aldehydes, amines, alcohols, ethers, ketopgs, terpenes and thiols. 13. A process
~according to any one of the preceding claims, wherein the spaces on average comprise 10 to 70
vol.%, preferably 40 to 60 vol.%, of the particles. 18 &4..A process according to any one of the-
preceding claims, wherein the particles for mixing with the active ingredient 'have been obtained by
means of spray-drying. 15. A process according to any one of the preceding claims, wherein the
surface average particle size of the particles is in the range of 20 to 200 um, preferably of 70 to 150

um. 16. A process according to any one of .the preceding.claims, wherein the particles
P 1 A pr%cess ?34 preparing p%rnﬁes, gh:!c particles contain %ne Or more 5pages

in which a gas phase is present which comprises at least one active ingredient, in
particular at least one aroma, flavor or precursor for an aroma or flavor, and which
5  space or spaces are at least substantially surrounded by an enveloping phase which
at ambient temperature is at least substantially ‘_so!id and at least substantially
| impermeable to the active ingredient, comprising allowing the gaseous active
ingredient to migrate from or through the enveloping phase into the space or spaces
at a temperature-at which the enveloping phase is permeable to the gaseous active
10  ingredient; and then cooling the particles to a temperature at which the enveloping
phase of the particles is at least substantially impermesable to the active inpredient
in the particles. .
2. A process according to claim 1, comprising mixing the particles, which
contain one or more spaces, with a gas which comprises gassous active ingredient, at
15  atemperature at which the enveloping phase is permeable to the active ingredient,
whereby gaseous acﬁve ingredient migrates into the spaces of the particles; and then
cooling the particles to a temperature at which the enveloping phase of the particles
is at least substantially impermeable to the active ingredient in the particles.
3. A process according to claim 1 or 2, wherein the enveloping phase comprises
20 & precursor for the active ingredient, which precursor upon heating is converted into
the gaseous active ingredient, comprising heating the partizles of which the
enveloping phase contains a precursor, thereby forming the gaseous active
ingredient; allowing the gaseous active ingredient to migrate from the enveloping
phase into the space or spaces; and then cooling the particies to a temperature at
25  which the enveloping phase of the particles is at least substantially impermeable to
the active ingredient.
4. A process according to claim 3, wherein the particies are heated while

mixing the particles with a gas.



are provided with 0.01-1 wt.% of active ingredient based on the total weight of the particles. 16. A
process according to any one of the preceding claims, wherein the cooled particles contain 0.4 to 8
wt.%, based on the total weight of the particles, of gas. 17. Particles obtainable by a process
according to any one of the preceding claims. 18. Particles according to claim 18, wherein at least the
enveloping phase is at least essentially free of a liquid phase. 19. Particles according to claim 18 or
19, which particles are free of a liquid phase other than a_liquid phase formed from a part of the active
ingredient, or which particles are wholly free of a liquid f.‘;ﬁase. 20. Particles according to claim 18, 19
or 20, wherein 25 wt. % or less of the active ingredient present in the particles, is present in the
enveloping matefial. 21. SPrageeRiaeIGiRgse amianp TEEPapHE MR ECTERe R dh panrrirdes
contain one or Mekd shagas-drewhligll agasplrsetisprasant it cerapsisRs AL Iepsi-2a8 gaseous
active ingredient,tgggg‘ggl%}g 1;Lagn %ctg\ée ingredient selected from the group of aromas, flavors, aroma
precursors, flavor precursors, nd oxidation-sensitive active ingredients. 22. Powder according to
claim 22 whereinfthe povidereesnprisedipaticiain doovdirngyitotbmart8lesa@Diter 22iv@3. A foodstuff,

foodstuff ingkedignt-persanat cale RrAdUE ripusahQld RIaduUch: AL Ingredignifornersonal care
product or an ingredient for a househol%ﬁroduct compri%ing partigles according to claim 18, 19, 20 or

21, or a powder m%w%ﬁ%w nveloping phase, preferably 5 to 507C above the glass

‘transition temperature of the enveloping phase. .
7. A process according to.any one of the preceding claims, wherein the
enveloping phase comprises at Jeast one substance selected from the group of

10 carbohydrates, proteins and emulsifiers, in particular from the group of
maltodextrins, starch and other polysaccharides, sugars, caseinate and whey
protein.
8. A process according to any one of the preceding claims, wherein the mixing
is done at a pressure of 1 to 50 bars. ’

15 8 A process according to any one of the preceding claims, wherein the particles
form a powder. '
10. A process according to any one of the preceding claims, wherein the particles
are a foodstuff or a foodstuff ingredient, preférahly a foodstuff or a foodstuff
ingrediént selected from the group of baking mixes, chips, savory snacks; appetizers,

20  seasoning, marinades and instant products, such as instant coffee, instant tea,
instant soups and instant sauces and instant beverages.
11. A process according to any one of claims 1-9, wherein the particles form a
personal care product, household product, an ingredient for a personal care product
or an ingredient for a household product, preferably a personal care produst or
25  household product selected from the group of cosmetics, perfumes, creams,
deodorants, soaps for personal care and soaps with household application, such as
for instance detergents, washing-up agents, dishwashing agents, polishing waxes.
12, A process according to any one of the preceding claims, wherein the active
ingredient is selected from the group of aromas and flavors, preferably an aroma
30  selected from the group of aromatic esters (for instance ethyl esters), aldehydes,

amines, aicohols, ethers, ketones, terpenes and thiols.
13. A procéss according to any one of the preceding claims, wherein the spaces

on average cdmprise 10 to 70 vol.%, preferably 40 to 60 vol.%, of the particles.
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14, A process aécording to any one of the preceding claims, wherein the particles
for rhixing with the active ingredierit’«have been obtained by means of spréy-d:ying.
15 A ?rocesé according to any one of the preceding claims, wherein the surface
average particle size of the particles is in the range of 20 to 200 ;.m;,r preferably of 70
to 150 um. ' ' |
16. A process ac&}rding to any one of the preceding claims, wherein the particles
are provided with 0.01-1 wt.% of active ingredient based on the total weight of the
particles.
17. A process according to any ene of the preceding claims, wherein the cooled

particles contain 0.4 to 8 wt.%, based on the total weight of the particles, of gas.

18. Particles obtainable by a process according to any one of the preceding
- claims.
18 Particles according to claim 18, wherein at least the enveloping phase is at

Jeast essentially free of a liguid phase. - . |
20. Particles according to claim 1B or 19, which particles are free of a liquid
phase other than a liquid phase formed from a part of the active ingredient, or which

particles are wholly free of a liguid phase.
21.  Particies according to claim 18, 19 or 20, wherein 25 wt. % or less of the

active ingredient present in the particles, is present in the enveloping material.

22,  Spray-dried powder, which powder comprises particles, which particles
contain one or more spaces in which a gas phase is present which comprises at least
one gaseous active ingrediént, preferably an active ingredient selected from the

group of aromas, flavors, aroma precursors, flavor precursorg, and oxidation-

sensitive active inpredients. _
23.  Powder according to claim 22 wherein the powder comprises particles

according to claim 18, 19, 20, or 21.

24. A foodstuff, foodstuff ingredient, personal care product, household product,

an ingredient for a personal care product or an ingredient for 2 household product
comprising particles according to claim 18, 19, 20 or 21, or a powder according to

claims 22 or 23,



