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an aromati c substance. The invention further rel ates
to particles obtainable by the invention. COdor is an
i nportant property of foodstuffs. The odor of products
e®3984PLogst ed by addi ng aromati ¢ substances (aronas).
However, this entails the disadvantage that the taste

%t18{0d3§§t§m&§r&%?éa%g| y affected by the addition
0 or

] extra” aronas, I nstance becones too strong. For
this regson, there iis a need for systens that rel.eas
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consunmers, or at |east where such an effect is
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RLARR BRI 1B ad GiRgBH o AT UbBRAIEeS $arohiis) PHOWESEY, this
concerns the mxing of an aqueous |iquid contajnin
antaidd the disadvantagetbat thectastesofproflvetsgnay dg adversely

distj!l.at ter-sol ubl

L B 143 A3 SR B Rt e s
FRRhE! feaRbn ! ihRré 2PIRde D86 gystin(é tif widdseavolatitdeiromas in
Form ng the foam serves to | ower the density, so, that

toiredypets twithest thinhavieg ameffect opshegasteathahis epreriqnsed as

a co:.extrusion process,for e [ C :

SRR PR G ORREPET e Bl R SRR EBpatipr, Ip the
Qitbrathivé [N RGMAYER of Sydefmsi dre Hesadhedw hidlpsurvelits aaknieno the
of the capsules, the intention is for gas bubbles to

werofnar ofgdrothyctshe di ssol ved gas, whereby the aromas are
(0,00 DA B GRE KB bR o o
t18nidl dapROREEThE Prodeak coféeras ehé mixing of an aqueous liquid
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 lower the density, so that the particles float on water.
WO 96/07333A1 describes a co-extrusion process for preparing
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
relatively slow; Moreover, the presence of the oil may lead to a visible oil
film on a 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,
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relatively slow. Moreover, the presence of the oil nmay
lead to a visible oil filmon a product in which the

w@a@ebsest are di ssol ved, which nay be experi ene€Nas009/050085

undesirable. In US 5,496,574 it is proposed to use
hydrol yzed oil to obviate th%f | ast - menti oned

di sadvant age. Hydrol yzed oil,” however, may contain
undesirabl e flavoring or aromatic substances, and
there are indications that the aroma-containing
deiptettain Hadesirable iflagpyingjoyiagenaitic substancegand there are

InfiaRnls BT APB--EREREr dropleftiay wre HReRPdibided in the
WRb@hdtERIrgl Setalrll QrbMaGaldaser nmedi um and coffee
aromas. In (5)art| cul ar, powders are described in which
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retarded availability as aroma. Al so, the necessity qf
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want ed. FP-Al 522 22 i o .
Y B8 o eong e o B R RI8 RBRA IR imited o

86218 ladh 8ebilitf Wisrphas AlsoMihe hetdsgity df pllépdd additiverghe
an aromati zing conposition, The particles can be
saevier axediym) mayokeyswaptadkby coffee extract is foaned

epier B¢ dbynaspokesswARkIkby cof fee extract is-
The mx Bl B2 L PR TR e pRPAERIRASLR iforist phater

SolutAg c6féd A tHRWIRIran ahéaysuldted Niguié pitaxd, wisich diqaiid pHase
and the obtained particles arge separated from exce

contains pavarematizieg cemppsitgndihe pgrielep can he preppseg by a

bfrgggsgfwﬁér% Bofrbd o1 3a@s AR 2N £hlR hALAN KR AN O

de”'a new process for preparing par es which
GO iRt A caBbbdtion "Bt ithe mixtwrep drdplets are madawdhich are

minedgeich milledieifee aAEAET, A BIEbLThe TABOVE: ReftabRRd the
?01%’%%&1\5@3’;32?@%)%%% t%?péu@ﬁ'é& AR bRILSS e pG-38d B RGRired
drying step can lead to loss of aromas.

It is an object of the invention to provide a new process for
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
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 to prepare particles with a

gas phase containing a volatile active ingredient, such as an aroma, which
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rel ease of a volatile active ingredient, in particular
an aroma. It is furthernore ap obj ect of the invention
to provide particles with an active ingredient, such
as an aroma. It has now been found that it is possi bl e
to prepare partlcl es wth a gas phase contajining a
moamete@saérqmé ¢ pgridelpe hrmgg @bpuka desirgd gifgct, such as a
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can be realized while an undesired effect, such as a
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i nventi process
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in which a gas phase is present which conprise
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temperature is at |east substantially ‘é\é:l d.an
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t h .
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u t .
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t he resent I nventiqQn concerns a pr cess for rin
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in whic |
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Ofe pariagparticReOwhid partivleciontain ¢y orumoae spacesin which a

flavaor,
gas phase is present which comprises at least one active ingredient, in

particular at least one aroma, flavor, or a precursor for an aroma or flavor,
and which 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 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 spéces 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.
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and whi ch space or spaces are at |east substantially
surrounded by an envel opi ng phase whi ch at anbi ent

W0 eopaossure i s at | east substantially solid aPdI/ai2009/050085

| east substantially inperneable to the active

i ngredi ent, conprising the m;/\fi ng of particles, which
contain one or nore spaces, th a gas which conprises

t he gaseous active ingredient, at a tenperature at

whi ch the envel opi ng phase is perneable to the active

i ngr edi &man amkodimengakhednyenidon vendenys edirerassiPyprapasing

i_nt he ces.of the particles, and then gogling. t .
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I mpermeabl e to the active ingredient_in the
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ingredient, In particular at |east one aronma, flavor
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.at | b i al .
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i nperneable to the active ingredient, wherein the
dreatingos sgnysraed ingo thaEageeus adtive ingredient. compsising the

ith.th [ j i '
et B maRelsr ahe bigh uf SPANTRE s BE SEHARE p Rbcureor
GRBY&Y i_%@lmiiﬁ%ﬂlé Bfscdas @etife afdred et glledingthe gaseous active
conprising the heati n&of the particles of which the

angeedientnte mpigrete from theenveloping phase IntorfhedPace F APIES:

t he ' i ' : ' . .
A0 GO Ba kAR B b BRSO B3 Bping
| PHeRe lof €h& paREcles isSatleast subiztaitiglly dnpéimealilbeo the active
particles to a tenperature at which the envel opi

pharedient. ina@ preferred embodiment, dhe pasiieles ame hail“l%ﬁlnvghﬂe
FBHFTRRp il PR ipke 1o co e i 2 preterred
parti cl gheVinBnBol &Srthermore relates to particles obtainable by a
process according to the invention.

The 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.

The 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.
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obt ai nabl e by a process according to the invention.
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phase is at |east substantially free of the active
ingredient. In certain cases,-it is possible that a
smal |l part of the active ingredient is present

(di ssol ved or dispersed) in the envel oping materi al,
such as_ 25 wt.%or less, in particular 10 w_. % or

| ess, nifrie slunp?a!ﬁxg i that at ispogpibie mlqt&glce ?ﬁ@vg Snenedient at
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whi ch co;‘grl ses at | east one gaseous active
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LATUTELi on 1 evel at the tenperature after cooling, so
that t hQ‘l@&ﬁv@iﬁ@ﬁphﬂlmﬂaﬂpmrbindbeparmlebﬁ‘osawmﬁdt 15113
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ace r spaces as p ase |1s pr esent

Heeive ingrediait. Bach aaelaisk yis mmvnﬂm rpferte dctoess ar'bm'st effect”.
which the val atil e active ingredient, if desired,

| thisways kds pastiblefagenlise dﬁs%‘ﬁéﬁ ArRJogRsstpgte or odor, i.e. a
ftﬁét%l SPIY BRSSP FeRltihE Bim hlphrBRERTI 188 5IHA Eheidstance

upon dissolution of the particles in a liquid, 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 the 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 instance the product matrix (see: Trend in
Food Science & Technology 17 2006 236-243, K.B. DeRoos).

As particles according to the invention do not need to contain liquid

carrier material (with active ingredient dissolved therein), also the risk of
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active ingredient. Such a release is sonetines
referred to as a "burst effect". Inthis way, it is

w@omgildoe1 to realize for instance a process tarCENDR009/050085

odor, i.e. a taste or odor sensation resulting froma
particul ar process step, for énst ance upon dissol ution
of the particles in a |iquid,”or upon heating of the
particles, to a tenperature at which the particles
melt, a tenperature at which deconposition of the

pdwexsel\esuaica%cts regplting énpema:tluheundadraser(swb%anwd film
BR o BES ovhiDene rciee A disepPRaf i PERREvemipd o Thus. in o
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process) aronm, can be realized fact is that
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eaTAres facrutam 8o SpBitt et artuteRpBol bafydhs agtive

( %ﬁéﬂi&ﬂﬁﬁaﬁh@%%on&éas@d&@%tﬁciuldfphﬂéd €Alsbafla part of the active
interactions with for instance the product matrix

isguedientdn qondermeddusialbnatleayes wai ' §f the actipoingredient

2 243, K. B. Roos art Qr

DR s BF Wbohass” MR ReftofB Ut P Raldif o
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al so the risk ofadverse visual effects resulting from
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Thus, i nhg Rk ROt RuPh SR ekt pALRT (T hRYEY Sllsting
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phase, nore particularly free of a |liquid fhase
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tchﬁrg’fbcﬁir\éﬁnieﬂﬁﬁﬁﬂ hBd!shostle Qﬁ&ﬁ'@%&ﬂ% furvhat byo&tssahgaﬁto
50 mt. % of the actlvelngredlent will be

tam@g@@spmgbor finahuse, paprovide the P&E*ﬂ?l%wil e?éa?%%ctr‘se
con I
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| d7ed a6l ia Qghcaﬁoﬁ %36131imtlirhﬁfdréweﬁtk\ﬁsnm‘guédﬁﬁtmlﬁchra:kﬁshave

Ilgglgt?us: ?aldv.'la\r?tatg%s %ngtlls%e os')glrxggalnrég 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



(hol l ow or porous) particles with a volatile active
ingredient. This makes it for instance possible to
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material or to manufacture same in a single charge, if
desired to store this charge §or sone tinme, and,
shortly before sale, further ’{JI‘OCGSSi ng i nto anot her
product or final use, to provide the particles with
volatile active ingredient. In this way,
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[ d f
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y

det er m ned measuring the densi tg of the
a minimum or 70 pm at a minimum. Preferably, the particles form a

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, more preferably at least six
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.
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particles with heliumpycnonetry before and after
mlling. In a preferred enbodi nent, the particles have

whe@n/186958Yy-dri ed, for instance in an ot herw SEBCRND2009/050085

manner whereby a liquid m xture of the particle
-formng material is mxed with gas and then
spray-dried. The particles may in particul ar be

m croparticles, i.e. particles having a surface
average particle size, as determ nable by m croscopy,

or possiAbinptéryallis glartiselariveddened permesalile if thegnaterial, for

Coul t er nter, in the range of 1-.1, 00 .. .
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i f The permeability of the enveloping phase can usually be increased
sufficiently by heating the particles to a temperature near or above the glass
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
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, i.e. below the melting or decomposition
temperature of the enveloping phase.

The glass transition temperature, as used herein, can be

determined by a DSC method described in Schoonman et al. (Biotechnology
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(anor phous) materials that have a glass transition
tenperature above the storage%ten'perature of the
particles, for instance a gldsSs transition tenperature

.of nore than 25 0C, at least 50 C or at least 70 OC

and which at a tenperature bel ow the glass transition

ltPe'ngasatl&(fSQOZ)ngS)nm which an indinerpelibrated THB0GH/ME 6820
(e oS! St oo Y RL T D Rl e

|l @&Algmd withethe! Meftldr-@RspiWarke TAT26R/Bisoft@akrs package. For
preferably 120 OC at a maxi nrum or 100 0Cat a maxj num

The DRE measurementss 26imag ehsampls mgtemakis inaducadintg a

e_increased fficiently bwy .heatd . e
Yermtiienly arachespEh ot B LA AL HF B 60 ftn o
THaEPRIzHaEE of 5PCHhRT #hd Y cablihgaste df 0CC/@lin | foHowed b§ 0second
at least 10 OC above the glass transition tenperature.

\Wealting stepwith atheatingaase 06 "emisy Theelpsy trappidion

nd/ or_the. vent i on ' '
SPra I LU 0uf e YRR BREGHOR) L he e
FRSw LS LIRS sabohl Hdatingeeurgr edient is usually 50 C at a
maxi num above the ?I ass transition tenperature,

pr ef er aléhy tiesbaxis of what dxlencribeddierpipnromman general

rovi,sQ that, the tenperatur rul e i :
A ot A9 T RERY ool Sabingecin i skiled
thebén KAl Be dbléto Eledodw stiftablbinkitérdaleranderonditisrist Smitable
tenperature of the envel opi ng phase. The gl ass

tmapesials oan feminstancgriaclude anecy meresybstanges selected from the

det er mi . : i
700D Bf Bitbat dPaieh oo RECIR iR | 5ske, Quech BT P
| (adboty drakédeaat pE i1#3000bDSho&2 roMehidaes,-thaltedextrins and

Switzerland) is used, and in which the results are
rrdwsasehiarides, snah ps staxgh: Qnems mete proteins spRRRFignally be

TG R B S b OGBS BRRP St
An emulsifier will as a rule be present in a relatively small content, for
instance 10 wt.% at a maximum, based on dry matter.

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
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 carrier gas can be selected in particular from the
group of nitrogen, carbon dioxide, di-nitrogen oxide (laughing gas), oxygen,

noble gases, including mixtures of two or more of these carrier gases. If a
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hernetically sealed crucible, after which a first
cycle is carried out wwth a heating rate of 5 Cmn

w@n@9aoseenl i ng rate of 20 G mn, foll owed by aPCEEDRINI/050085

heating step with a heating rate of 5 C mn. The gl ass
transition tenperature is t prevailing tenperature

at onset of the change in the heat flowin the second
heati ng curve. On the basis of what is described

herein, conmmon general know edge in the art and

grosior igay is yeed.rasia rile the peepanation: opditions ageighosen such that

. Wi || .be, abl h i t.abl '
5 GPried res i8¢ Bkl PARRGRL RN Ppfte R S il
ggséﬁ&ﬁ ANeadyif parclsy hed pRisdedRittCi e defive Mdrbdieat eifich

car bohydrates, proteins and enulsifiers. One or
isceasiivenioryridation, diing prepanation sasuply ase demadeghan

ltod ' I | :
SRR rre R o, PRty RLAHEEF BACRL e cgEaty
sflsetigslof 6ot hord Eﬁsa@ selectas fiioRd ARtrogeas earbonndibxided,
and whey proteins. emul sifier will as a rule be

Jaugbing gamand meble gasssyopsianallycsireshvithian activs ingzedient

. % at _a. maxi.m bas matter. Optionally one
Q‘%’ fr‘t‘.)r_rsgrsgfo§sa§!“tv? g}ﬁgﬁet% ?%%S? ‘g?%gé?/%?f ure nodifying
addi t i VEgamplesttst sadh edidasivnbscasitivicactivaningeediohtseneralatile
for instance noisture. Further, the glass transition

fadbp e¢ﬁ§mmgﬂu@§g’pmlmuwtpﬁ@eéé@§tgea%ds, such as omega-3 fatty

ol [hzat] . As.a rul t it i . .
RES CFRb A Al fnig i eiddsfierAEnBic Rty doBRSlHckREhoie acid)
aver ageTh® bastitlas con be fele dffearried gad ad corgal gherried gas. If
an enbodi nent, gas is mxed with the partjcles. This
qarTiar-gastin eresetprhesRtinPLLATIOR 8aR §e ekl nergdient can be
eCunsoL, for . ti ' [ 0r '
BRI o et Sk DSGE R S eRROL By S O, o
{daR00t0%010410Rs 100, 1nThe egRght eaideam fhirdnsidace be 10 at a
di -ni trogen oxi de (laughing gas), oxygen, noble gases,
Hmdnkg m xtures of two or nore of these carrier
gases. . L S a1
o epar AT REXsR I (GRZuhder bopRer it BF at clevated
pressure, for instance at a 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
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 2-10 bara.

Mixing is generally continued at a temperature at which the
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 a

maximum. Usually, this step is carried out for 1 min. at a minimum,
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condensed or otherwise liquefied. At |least if
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is sensitive to oxidation, during preparation usually
use i s made of an oxygen-freg, carrier gas, preferably
a carrier gas at |east essentrally consisting of one
Fr nﬁre gases sel ected from nitrogen, carbon di oxide,
aughi ng gas and nobl e gases, optionpal | ixed with an
BralPrAbly for Humant al HruBimysY, @qr@rpra@trabé ‘i[g]ﬁ gPenieat @
|nég§ded). Exanpl es of such oxidation-sensitive active
figreat%nt s are volatile fatty acids, in particular
pol é un ?'Bllxél ﬁfﬁcleﬁs fsf\stxii;atﬂ@ E@i‘a‘preﬁuﬁhgq&rﬁmg avith daxterye
aci ds (al pha-1ing]lenic acid, eicqgsapentaenoi¢ acid,
trodataleh ataenraredients. Inmaatisulari %%Ctb%ngéecﬁ?’étec%? be
LI ar, r i rar d AaS hi j
Flefsel fuft I prS Sy frs A d Binals il pEAEFALRY 02 o

ngkagidevaganpigsand £Cicdth Wrhpéerature &hreadronss cdrofor

i nstance a weight ratio of {(r |east 0.01, at | easth
staness beyehaserdrom the gra'epag Yt X0 3% Colfop frmas, herb
'a?dc’r}lgg G8a %§Ol;lgs%ﬂ§ dPRfd 5 HleaMai‘blﬁgs,C@i%eQéa affAgs, Wiedr
atmospheric pressure or at elevated pressure, for
hPsthag)GRedh droflass fitwer aforbfs, iasea im s, who iSuchy aoomdB are

bara at a maxi mum _In an enbodi nent, the pr is 2
wallknawm todhe skiked Dok o lnétmifﬁftmﬂm&ﬂgg&g{kgpéﬁaﬁfg

i . T 0 !t t j i j '"i i 1
TRAAFI ol e P i o PERRAMS e acie
idgredivpacen beain 2bo&lic bster,aljelepdny neniot, dlesholt ht:her,_lketone,

bara, appyoxiately. 1 barg or nore than 1 bara, as in

torpena A5 hist. @ mtspded Bsrelaf an At SomPopRd 3 ¢ fompound
Og{ r Y j a r

NS n g A7 AR BlorbaBialh Rty Rl vARFRGY Beitiate,

hepiataté)giceticant, nortanoatd elespamd¢ syndecanhatepar lacates while

NV A TR LR TE N —
Ii‘&lf)rrgpﬂtor%m&fnﬁghep 85868k fdrahsGite Wrémat mentioned in
the above-cited prior art, whose contents regarding the aromas mentioned is
incorporated hérein by reference.

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 a consumer product, in particular a foodstuff, which contains the
particles). Such a substance to be converted is also referred to as precursor.
Such precursors can be selected in particular 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.
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a maxi mum nore preferably for 2 hours at a nmaxinmum or
1 hour at a maximum Usually, this step is carried out

wo or0940895n. at a minimum preferably for 15 m nPCENL2009/050085

m nimum nore preferably for 30 min. at a mninmum The
process is suitable for pre ing particles with

di verse (volatile) active i @edi ents. In particular,

the active ingredient can be selected fromthe group

of flavors and aromas, which preferably have a

neasur adbflevempracuprarand/er agondpracuasqictaz ertonallyde used in

Y T e

fHd fardichises, neat aromms, cheese aronms, butter ,
aromas,_ cream aromas, flower aromas, tree aromas, etc.
Such arlfdasired, @ngeir mpreopReCHESOrp €28 [be(inearppeated an the

instance fromhttp:/ I Ki ' : t
SIS Sulh TR B PR BupbRat s AR o
HR6L 028 hréctitshi® tahedhbdiporLtedihey thep dititsdchefarshaad,

al cohol, ether, ketone, terpene _or thiol. As_intended

ering the mannfoctare of paripclenintended soho Brevided Withag gaseous
aronma, such an_ester of r: . .
O nea il TR B s Pan B Lo b MBI i the paterial
A0PRBAthethe R CicRRGAEE en Diufadtireticin phiitictldmwithl thelad of
resi due can be, for instance, allyl, benzyl, bornyl,
mﬁay'l]:f,irygl;&-anoyl , isopropyl or isobutyl. O her aromas

are forp Nstance ar j ' - Ci .

ot or _aFbE ISR dpRY B8 BRM S Bl g R RHE 64 in the

PERLIEN @ovided HBAE (15 & dohdat aisnitaply ebererabere fonthat
enbodi nent, particles are prepared with an active

putpasei bnan gmbodiment. e MEBEUIRET ISCORYATIER 1R & PHISIPRR
active_ ilngred] i r . -

PR GRSl R el of BT el of e
St n@Stich, doN istRiicadwheh hieating apbotstull, beverages tefuddd, for
whi ch contains the particles). Such a substance to be
consrampiaen.i s al so referred to as precursor. Such

precur sqy ' ' f

ar oup Z’?y?%f:%@%&rnpo% p%@l:\?l%k%joi Dr RS b&itir8Srs§ 018 EklRvn, can
give rise via (a dry phase) Maillard reaction to specific tastes or odors such

as the taste or odor of 'popcorn’, or 'roasty odors' which may be desirable
especially in bakery, savory or confectionery products. Typical precursors for
this are amino acids, hydrolyzed proteins, reducing carbohydrates and the
like. Exampleé 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

P. Schieberle; 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.
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precursors and arone precursors. The precursor can be
a volatile conpound or a conpound solid or liquid at

w@edpvagost enper at ure whi ch reacts during heat i PQI/ND2009/050085

formthe volatile active ingredient, such as an aroma
or flavor.A flavor precursoryand/or aroma precursor
can optionally be used in conbination w th anot her
(volatile) active ingredient for the preparation of

the particles. |If_ desired, gne or nore precursoLs can

be i ncothsorantent phagtive ipgradientedn @anlﬁglaa agprgaclavor, or a
| e\ o} |t

RSEe T 18 oD QP o) BB, fension

@@Idllycéteﬁabef) Q05 Ret 4, baded ionghe hﬁelghﬂoﬁ et pareicles, preferably
particles |n§ended to be provided with a gasequs 0
%Eaeteomg%da are paﬁ@cwb\a&m toBRst A5 ot drrs Qb WE.%.

tehhg| e
man ug g)ﬁ‘% E?lelgg ﬁrﬁ?tdgéé I cular W%&%%E%rg% the hiRisg
tpiperadiing, the dilfflesmxli ester anl theagutationosfuniting pdior itegooling.
filling of the sp ace&lg in the particles {lovid d
Thacortens of actapm nege nédPt%F’é“ ArfFermt eﬁ‘g \ Bfo‘fq’?&t
BbYaBosEhy Lk fHeatRadL TR fhy iy 2Ree O fC4! hfd%{lmh%; GARE Hhadle

t'er stage, when her processi ng the

walidghtolf ¢Be particla, in‘mm)rcaizﬁ htvitdh abh msginiwm or 0.5 wt.% at a
consunption, for instance when heating a foodstuff,
P¥URRFes i ncl uded, for consunption. Typical flavor
precur sgf, ;
o, s TR AR Bt R i Bt i
tlﬂ@ﬁmseMe ofthnr antidlohting agbmt ¢ros freedlovadnlityoéigent to prevent

popcorn ro odars' whi ch be des

@&c&é&vmaigm%twés til £ REXGERY SHPeEHY LT IR patifg sFep. Such

Eééé&@%tré SR &l s e stiffon! dide PARIAK. Thed iclfi be
rol yze pr ot ei ns, ucl ng carbohydrates and the

iked wE)lﬁ(qai'ﬂsr)cgaSSindt thiel maraiclesovhichdge previded with active

bet a- al ani ne and proline. Exanples of suitable

Wﬁ@ﬁ?&r ates are fructose, glucose or nmaltose (see

for i nSAgHGt?esg aced?@inSto FRAAVEREHR id PRRicARrly $4RAbRSfor

T. Hof mann and

preparing a foodstuff or foodstuff ingredient, preferably a foodstuff or a

foodstuff ingredient chosen from the group of baking mixes, chips, savory
snacks, appetizers, pre-fried pasta, such as pre-fried 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 the 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.

The invention will now be elucidated in and by a few examples.
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P. Schieberle; J . Agric. Food Chem 1994, 42,
1080-1084, S. Nishibori and S. Kawakishi). Obtaining a

wo/mdov1e80d1 t ast e or odor via such precursors i SPRITIWD0D/050085

the skilled person: typical reaction conditions in dry

systens are tenperatures of 0-160 0C, nore

specifically 110-140 C, usually with reaction tinmes of

2-30 minutes, nore specifically of 5-15 m nutes. The

content of active ingredient, in particular arons,

flavor, or a precursor for an aroma or flavor, in the

obt ai ned by the invention is usually at | east

g.&gg'?%\?.%based on the wei ght of the particles,

preferably at least 0.01 w.% nore particularly at

| east 0.05 wt,.%or at least 0.1 w.% The upper limt
Q*@%Bﬁ%lﬁé’%ﬁ“ﬂﬁ% vapor pressure at the mixing

tenperature, the diffusion rate and the duration of

m xing prior to cooling. The content of active

i ngr edi By meanspdsprayfginginne otherwise gonydntibnal manner,

bt ai ned by the jnyention js usuglly 2 ., % at )
fram el sliodsirnah emateRe 5%%6#%% pgitodextrin,
rid 0, i . . . .
L e PP g on the
praducatine ve foamed gowder was tpred ypreds Thiepot danwas treated in

nt'@:qotti ng a%\(le;nt or afree flowability agent to
M WVIRg EEI®e aggregati on of the particles,
especially during a heating step. Such agents are
known per se, for instance silicon oxide particles.
Examgpleah be mixed with (carrier) gas and the

particles which are provided with active ingredient.
Aprocess according to the invention is particularly

sui t abl %?}9&83%@9@&%[‘%2@ firdgithido Rs of podlaéHight grams of
ingredient, preferably a foodstuff or a foodst u?f

a myixalfesovinsistingef K0 differére apooas (ethyl alstarg ofiiCedsiz carboxylic
chi,ps, savory. snac appetizers resfried S .
SR wetepdrdt v otedfebs of Gem aPifin bfapRD° This mixture
{85 23868 S0 SR pbRaLANeAY AHIGdIeBWaE sétPat A présRlrs 8PS bar

i nstant sauces and instant beverages, such as instant
geihg rdtiogks, andtheapewden, mdtitpukershiormaotion, was heated to 140 °C
and held at this temperature for 1 hour. This was followed by cooling to

30 °C and letting off the pressure.
Example 2

Example 1 was repeated with the proviso that the vessel was first
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.



I nstant energy drinks, instant coffee, instant tea,
and the like. Furthernore, a process according to the
w0 nooenososh i s suitable for preparing a personaPCT/ALE09/050085
product or a househol d product, preferably a personal
care product or househol d praduct chosen fromthe
group of cosnetics, perfunes, creans, deodorants,
soaps for personal care and soaps with househol d
application, such as for instance detergents,
Hxemplg- 3p agents, di shwashing agents, polishing
waxes. The invention will now be elucidated in and by
a few exanpl es. Exanpl es Manufacture of particles By
means OEx&RBphy1 dragiregeated exoemt that Wograaswiarbimamalixture
manner, froma solution of maltodextrin and
vELe §$¢@;i ng starch (46% nmal todextrin, 4% enul sifying
starch, balance water) with injection of nitrogen gas
on the product line, a foamed powder was produced.
Resalggowder was treated in the foll owi ng manner.
Exanple 1 A pressure vessel was filled with 20 kg of
powder. Eight granms of a m xture consisting of 10
a1 el efhe BhRHRR, &@;&%@g&&g ilforf<? 0 £rofi LD Y hbders
aci ds) wer xed wt rans of [Tcon dioxid
wispideditd a skhall pot khuing mamtadtimf l(bnﬂn&ftpnwammg for some

Next, the vess }n% et at a e of 35 b usi ng
hxme, theayl ¢ %éﬂ@ Wa\mq ép‘t’ At ComRIRSR S\M’F
peal %@ﬁqi’hé&a Brad THR e abxd dtistiohPRRAS HBIY WALK 014 al of

y cooling to 30 and
Weited beingfihjecte] intesheipet. Figxhejpowes QhaE»«hﬁw}emg thepowder
repeated with the proviso that the vessel was first
lafdsdedhe ancrggsehreleasent AIAWaS, essure was et of f and
the aroma / sipernat m xture was added, after which
the vessel was adjusted to a pressure of
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5 bar, and then heated, etc.Exanple 3 Exanple 1 was
repeated except that 40 grains of aroma m xture were

was@d/i1od8ssul t s The powders were anal yzed as f oPCDWE2009/050085

0.5 gram of the powders was added to a small pot
having a contents of 10 m. f@ter wai ting for sone
time, with the aid of a GCM5 Tt was anal yzed what
conmponents were present in the gas phase. The sane
experiment was done with 0.4 nl of water being
injected into the pot. Fig. 1 shows that dissolving
the powder leads to the i rel ease of

aronmas. CLAIMS 1. Aprocess for preparing particles,
mhlchhpart!cles contain one or nore spaces in which a
gas phase is present which conprises at |east one

det i veAiprgeessifen prepa«rnp&pﬂteqknsg whieh pagiicles gantain gpe or more

flavor. qr ec or I r ' .
SpaS B uShaERAE Phacel pR Bt AR coleRRs ot ey Bl lrive
Eygrdicty i g@m@whasaawb@@ afémanfawitoriprepersat foreari sroma
at | east substantially solid and _at |east

outflavantangd whidhsnacaeiispacasareint laagti spbstanially arounded by

conpri sing ahkl ow h ' i ' )
SRR G Wil ISR oS bR AL ok s
$PBE AndlatIpaGesubdtatid BN aspéimsblato vhe attitdimgredient,

envel opi ng phase is perneable to the gasequs active

icnupetsing allowims threreous Redve merpdient &p sugraedrom or through

t t i i .
SBF B o She st i ph R PR P 0Bt which the
agivelping'ghes Rjerhieablictoitict dasbess adtiveimgredient; and then

according to claim1, conprising mxing th articles
blshe Hemparticlento bieHEPEAEAREY NI HF SRYRIQPIRR RLRSe Of the

conprj ses S R i- ' - A fal .
IPTRHIRRE e RV ARhy ARl Rlle (oAheROERELRANR in the
gfdlrtiéRsi Ngredi ent, whereby gaseous active ingredient

mgrates into the _ . . .. . .
2. A process according to claim 1, comprising mixing the particles, which

contain one or more spaces, with a gas which comprises gaseous active

ingredient, at a temperature at which the enveloping phase 1s 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.

3. A process according to claim 1 or 2, wherein the enveloping phase
comprises a precursor for the active ingredient, which precursor upon heating
is converted into the gaseous active ingredient, comprising heating the
particles 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 particles to a temperature at which the enveloping phase of the particles

is at least substantially impermeable to the active ingredient.
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spaces of the particles; and then cooling the
particles to a tenperature at which the envel opi ng

w@b@gafl t he particles is at | east substanti aPCT/NL2009/050085

i nperneable to the active ingredient in the particles.

3. A process according to clfyln 1 or 2, wherein the

envel opi ng phase conprises a precursor for the active

i ngredi ent, which precursor upon heating is converted

into the gaseous active ingredient, conprising heating
dhe pah predees acdordiniecte clam Snwhlevpnrtye pazticles oae heatpdawhile

rrecursor, t.herehy, form ng the gaseous active
MP@&?EM’E‘?PW@@ %""ﬁe_ gaseous active ingredient to
5l gr at£ phsey hb&ram%ei_oomyﬂ&:@bﬁﬁ@_ pratalihB @14 RAC WHRkein the
spaces; and then cooling the particles to a

partidesand theagaswreomixetbaten ienperatyre abeve dre glaes transition

%arti cltes iS,at | eg)st suﬁst antially inperneable to the
RSFatTIs A IRE SRy PPINE BPAYE s according to claim 3

gher ei A pkbiR s abddrai RSt finh Gavd@rathithe poirticleg anldethe active
particles with a gas. 5. A process according to an

mgzedient hre mizedat ademparatire whaek isat leastphre iabpee ¥%ﬁhalass

he gas are nixed at;a tenper re _above t
(AR BRSeehbP 8 BFOBRLRLM el BREAiiE o B above
fHOL1a5S traAGERIdH fnpdraha ¢f the enielopink phaseparti cl es
and the active mgredi ent are mxed at_a tenperature

Bhi ch A pregess epeardingoatiy ene plthgl presedipgelaimspivherein the
%xgv"%(eeggigtg g)\r’xe s? %%xtng is8y \é? he%%k gﬁ? %ﬂﬁ%t%nc@% feg{eaqlr(%(mf’cﬁé %roup of

ass transi enperature o

&iYhehp@iaies, Prostns And Anfilsifees, inqretiding fremahy gooep of
the preceding c| ains, wherein the envel opi ng phase

vedtodesiaing starshandpther pplysasrharides csugars; Gagmnate and whey

ro(%%lﬁl of carbohydrates, proteins and enulsifiers, in
grar i¢ular fromthe group of maltodextrins, starch and

8t her Aeky%asabardiigsto smpansof tirswicoediagahad ms)esherein the
protein. 8. A process according to any one of the
prisagds dgne phpmresyitrerdiltoiHebarsxi ng i s done at a

gressug %r&fes& aE@ortrlgxgpﬁJr g‘ny 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, preferably a foodstuff or a
foodstuff ingredient selected from the group of baking mixes, chips, savory
snacks, appetié.ers, 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 product or household product selected from the group of cosmetics,

perfumes, creams, deodorants, soaps for personal care and soaps with
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9. A process according to any one of the preceding
clains, wherein the particles forma powder. 10. A

w@e@eas®saccording to any one of the precedi ngPCI/ALR®I/050085

wherein the particles are a foodstuff or a foodstuff
ingredient, preferably a fooﬁ§tuff or a foodstuff

i ngredi ent selected fromthe group of baking m xes,

chi ps, savory snacks, appetizers, seasoning, narinades
and instant products, such as instant coffee, instant

heusehold applicatiom suelh 8s fersinghance detergenti Washingrup agents,
eyerages. 11. A Rree¢ ording to any one of
&Sg?"r?!?gﬂ%?g‘?mg’r%‘ﬁﬁ%fxié%gg%'i cles forma personal care
P2.0duch prh&uiss abedrdiny foalef on@bf thigpededing daimsa wherein the
personal care product or an ingredient for a_househol d

petcuimgredient i salected from e groupeiangmas and Bavors, preferably

househal d, pro el f

BB ARERAIRIET i 8% BEE HaHshiss il R dheranpe othy!
BsvesHNalde b2 6s, AMING 92160114, rhess kotaheapiirpetdsi :ond thiols.
such as for instance detergents, washing- rlJ .agents,

48shwad mraepsageprrding ) an¥pAg ofkbepreceding £lajmys, geherein the
according to_an n (5 ' IS, rogi
R B e g PimPlfs 2 o I8 BLIE TR I DGR oF the
pagi@ss.and flavors, preferably an aroma selected from

the group of aromatic esters (faor instance_ethyl )

84t er sA pracessiageRIging i ARy ong PE %P%Ceg’ﬁﬁgéi@,m% Sthstein the
terpgnes. and .t hi : I i

BRERGFS Tndn e St she et va, PIeE @R RaGEBELA Obionlly means
aveiaged rise 10 to 70 vol.% preferably 40 to 60
vol.% of the partjcles. 14. A_process.accqordin

{to .
fAﬁy ond TIPCeTACHITAIRE PN ANY. PRE R ThepraCEing; g, Shereinythe
Qfe M Xi it h,. . aCld ' H=]:
shyface g\é&%ﬁé"@ggﬁéﬂﬁﬁs%frtg\g_ﬂ ?}9/%'&%%}3%?%%%%2@?0 to 200 pm,
pesfRr4llp®f 70 tarpogiae. of the preceding clains, wherein
the surtace average particle size of the p?r_ti cles is
1. t heArrnegrssgiccamling toany /R 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 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. '

18. Particles obtainable by a process according to any one of the
preceding claims.

19. Particles according to claim 18, wherein at least the enveloping phase
is at least essentially free of a liquid phase.

20. 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 phase.

21. Spray-dried powder, which powder comprises particles, which

particles contain one or more spaces in which a gas phase is present which



preferably of 70 to 150 mm 16. A process according to

any one of the preceding clainms, wherein the particles
wae@9aosmsi ded with 0.01-1 wt. % of active i ngr eBCENL2009/050085

based on the total weight of the particles. 17. A

process according to any onelgf the precedi ng cl ai s,

wherein the cooled particles"tontain 0.4 to 8 w. %

based on the total weight of the particles, of gas.

18. Particles obtainable by a process according to any

oprmpoises At lagst obeligaseatisictive ingredient; preferably agrastivg

to cl,aim 13, rein at | east the envel opj '
ey etk Fam (hefioubor abtRe s D AR rdcts,
PRVbE prduirssig0aald bRidationl aindith® adtivkngwédiehtsparticl es
are free of a liquid phase other than a |iquid phase .
28 nedPpwéer acesadingdio alzian 34 (7 harelmEhe-powder comprjgasdarticles
parti.cl e %re a@obb% fohee of a liquid phase. 21
asrording ol tia A9 988 % h powder conpri ses particl es,

Wi ch Rapbdsthes feudat et hg@edicdt, pavsenslnace produsthhadsehold
gas phase is present whichconprises at |east one
paedunisan dngredignidor dinersonal carepigdugt gh aﬁéﬁwglent for a
Lngr edi.ent sel.ected.f.rom r aaf ,
1P deodSerEnaf b8 Pebied pouRals A ARRR 18 16¥P28, or a
PeWRE nedbraaisid dMBna gt ioy@2l ngr edi ents. 22, Powder
according to claim21 wherein the powder conprises
particles according to claim18, 19 or 20. 23.

Af oodstuff, foodstuff ingredient, personal care

product, househol d product, an ingredient for a

personal care product or an ingredient for a household
product conprising particles according to claim 18, 19

or 20, or a powder according to clainms 21 or 22.



