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WD 2004/ 098318 PCT/ CH2004/ 000270 ALG NATE MATRI X

PARTI CLES The invention is concerned with matrix
w@aorotiogd3es encapsul ati ng actives such as fl avoreECHRE4/000270

fragrances in a discontinuous phase of inclusions of

oi | dispersed within in a continuous phase 5 of

polymeric matrix material. The oil may be used as a

carrier for the active, or nay be an active in its

own right. Encapsul ation technology is often enpl oyed

as a neans of protecting sensitive actives from harsh

environnents, and for releasing such materials in a

ti me-dependent fashion on denand. 10 It is possible

to encapsul ate in a manner such that the particle

hel | of polyner mat eri al

Al@ﬂﬁ&gﬁﬁS@%EﬂikiPﬁﬁf%jﬁﬁiIu5|on a reservoir of

oil, or a small nunber of Iarge |nclusions

Alternatlvely, matrix particles can_be produced, which
Theiawprtionds aorﬁémywathéna%pm&lemcﬁpwlwg @ﬁtweg smhsqéé}ay@@s and
fra %ﬁ)ée Erﬂ'é Hfsé’on@i%uéﬂgﬁhys%' AR AusHS 3£ B dﬁﬁ)&\@% 1% ngﬂ%lﬂuous phase

matrix particles are genera or ne
of milymeéns matrismagenidl sSThemdl, mayhler wied a$ & earrert for the ab‘wvamnglay be an active
ol ynmer. .is water-soluble and fornms the continuous

]nlgh and the oil forns the discontinuous phase.

Part|cularly useful polyners -for form ng such matrix

particles are alginates. Al ginates are highly

Encgaselationdeehmobogy spotianemplesied o gegnsgl Hf@te‘ﬁt%ﬂgrﬁﬁn%ﬁl@ acties from
harﬁggivtlﬂoﬁﬂlent% Q%ﬁﬁl?@ryreﬁﬁﬁngﬁt%h &85SI fe ﬁl é)tseﬁdén@ f4¥hion on demand.

wat er -1 nso e matric trix partic usi ng
al ginate to provide water-insoluble particles after

cros i .nkin re.known 98/
1 iGHASRle 85 TAS 8 BBhensh B it AT Brfutc b @l ErpFioh Rl 8 e of
polmeﬂma@nmaswﬁo@l&mgbs@gle iitlus@in, 8.8 4 A& vEIr bf 0iBor %ﬁﬁﬂ a6@ber of
oil" is nmeant an undesirable concentration of Ooi

largedpelnsippig Adiermatively upatex pargielepean hegraduced;ykich corpprise g pglymeric
magﬁ(f\ﬁﬁﬁﬂ WHE& 9 fdlS rE (51 aggglgﬂgﬁcggn a{iﬁ&\&éc LdeRs &)[k?fér aﬁlso&!? h

y-prep ready have
can result dynan1ca||y over tinme by processes of

qu|o res e of . sur.face oil be . :
Subogefy reEOF SIBLEPAY A Ll PRt PRy vherein the matrix-
fonﬁhfgqfowxﬁ& i %fer—%@@@ﬂd 988 i 36T Iue BRke O 2HDoil forms the
discontinuous phase. Particularly useful polymers for forming such matrix particles are

alginates. Alginates are highly water-soluble and are therefore easy to formulate. In addition,

they are easily crosslinked to form water-insoluble matrices.

Matrix particles using alginate to provide water-insoluble particles after crosslinking are known,
for example, from WO 98/15191 and in WO 98/15192.

Unfortunately, these particles tend to have a high amount of surface oil. By “surface oil” is
meant an undesirable concentration of oil occurring at the surface of particles. This is often a
consequence of art-recognised production methods (such that newly-prepared particles already
have it), or it can result dynamically over time by processes of diffusion. The presence of

surface oil may be measured by NMR or determined qualitatively by observing poor



10

15

20

25

2 macroscopi c performance features, for exanple,
matrix particles are sticky and clog or clunp

wo ogedssis t o f orm aggregates or a cake, ratherpP¢tr@n2004/000270
being a free-flow ng powder, or there occurs an
uncontroll ed release of the oil. 5 "Surface oil" is
the wei ght percent of the sanple that is oil which may
be extracted fromthe sanple by a sinple solvent wash
of the sanple in a reagent that is non-intrusive to
the sanple matrix particles. The encapsulated oil is
the oil effectively within the sanple which is not
extractable by mxing with sobhvent and filtration. The
surface oil may be extracted using a non- pol ar

solvent, such as. tetrachl oroget hy|] ene. he met hod |
maBRS Py HeE R OSE TSRtk P OUD o YR ST A gdsiRg or clump

togethit f048En @%%&@?&er@ AR rdth @ ManRRindla &LASSRE %o%er or there occurs
cal cul ate e sa wei ght - wei ght percent “surface

anbilqontfvlﬂedl@leafﬁﬁsftfﬂpﬁ)@lbl ble to quantify the weight-wei ght
percentage of a sanple as a whole that is oil ("Total
Ql"), since the dry matrix, provided it has a | ow

“Sm‘fﬁcs bilt & th@waighnparcem bf the @a‘mpiaﬂtat B ddlheliiph siag ba lexttratctddhﬁ)m the

sar{l Y gggr;l)p dh Qf o e Ie\é%wg’fhzh%n s1ve 'to the sample
eHopHridlése Q“hé\’ex% ﬁ@ﬁmm tﬁ@oﬂ éﬁeo‘ﬁlvap%ﬁml&e@%ﬂe%ﬂch is not

for ure oil at varlous wei ghts _or concentrations and

extgagtad ing yh solvensand ﬁ@awrn ' hg surfacefodlredscles gxdiagted using a non-
pol\;'if%itegﬁ gum tEtPaEChLo@gétﬁﬁ%Eg%iég&@mgﬁgﬁﬁﬁqqﬁgagfe%nd %s

quantificativarby NaviReiliz€aumn staiddakd ahd, bldvikl ;Io(brrt réJetence 0, calalatdthe sample
used. . r ct wt gh surf.ace oil s _not

welthEB et bR SH ik RS GSRioiogp VWA e oialivYelghb gercentage of

a s@fiple bi £ WhoR thAIEbD (srro@atl dﬂe}agmc@ﬁkw!ryma&ﬁd phdvided it has a low moisture
visual 'y unattractive for the user.” Furthéernore,

corprd il ltos emi| acher signal Wéh‘bNMRa 2P @glyélqiltd ompenritegive aisharp signal,

theLthQf zﬁ)tu?ﬁle §f{01 %thaH{p'lJ}gzg%)é)%ﬁ g&}ecfon'l\}ﬁrédt £ the signals

roper or exanple our or

obtﬁma@; fcﬂlpufe @l htsvariowys \dﬁghtsr‘pmoeﬂmtlomjaﬁdtammmy healysisttue, serving as
of the one ts, and ther he organol eptic

ref a5 o] SOALGTS e s ey P POV BReooEREgs <1 biiehan NMR, such as

a BRilaR §8niSPESmly 00 ARSIy SBARBAT 8N Bide MURR VPR ha¥be used.
nore vol atile 25 conponents Accor di ngly, whereas

alglnate and ot her polynmers that bind high anmounts of

AR SRk TR R BRG0P e i
st1c%1fg4bm]aﬂleﬁ’ﬁ'ﬂaﬁ}y2 Bt B0AARY unattractive for the user. Furthermore,
premature release of the oil exposes it to ambient air unprotected and may bring about a change
in its properties. For example, components of flavour or fragrance oils may decompose. In
addition, the ratio of the components and therefore the organoleptic properties or balance of a
flavour composition may change, due to the disproportionate evaporation of more volatile

components.

Accordingly, whereas alginate and other polymers that bind high amounts of water are useful

materials, there are considerable problems involved in their use in encapsulation.
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3 It has now been found that the problem of surface
oil can be overcone by incorporating in the matrix at
woeagiossme filler. The invention therefore proRCTIEH2004/000270
matrix particles conprising a plurality of inclusions
of oil dispersed within a matrix, the matrix
conprising a crosslinked polyner and at | east one
filler in an amount sufficient to prevent the
formation of surface oil to a 5 desired degree. In
this manner, it is possible to produce matrix
particles that exhibit a high |oading efficiency, and
it is possible to produce pargicles that have a | ow
anount of surface oil. Matrix particles typically

th
ted2 B e ol e BT of el e SRl Wspresgging n e
maﬁi}d at\@st ansdillet. The ieveativl ieeforé pRAtIE atracaficded@ni@ising a
NMR-t est. descrj bed herein- above). The nmatrix

plugpiity pidpelusienspiioal disnserse sathia @ﬁ*@x@ﬁwmism&a crosslinked
PR o Qe Mo R RE TRAiT o BRI PR g Fgprtaceoil o
desimpdégrest.i ons. 15 "Matrix particle" as used in this
application refers to a particle conprising as a
conti nuous phase and as a matrix nmaterial a pol yner
In tfydndnhed itds peseibld wpwmce hast pufticéd thati ﬁhﬁtfaﬂﬂgl\l\ldaﬂmg efficiency,

] matrix, i tude f oi | et s.
amﬁff HRoptiPle| tfe;m?ém B@m@“ sethtém g logy aqunt P? LEtRoe f”éfMamX particles
typ?céﬁﬂﬁ&@e a tBYA1 HiPCEMEAL 951 Rhith&ahd mlﬁfrix%ﬁ%le | Ma@@ 011) of about 48-56%

cross-linked matrix particles and thereby is
where6fé 08 dvasasest iniths ahulsion (mpashited ascdrding prMHaSt described herein-
abdTBY erials are well known in the plastics art. They are
gefieral |y cheap, readily-available organic and
inorganic materials, used to extend the materials and

reduce costs. Fillers useful_in the present i nvention
Thematrixipaticlesicag Be emdécedrhyrpwéwwoeesg%ﬁi%?sé beloyyip prpvide matrix
paﬁl@l%é'f%v?cﬁ aﬂ1f‘f’ére°1{% %fz% 'd%i@.fuoﬁ Qhhich ’Qé}feh{scdlﬁ@reh tpﬁﬁéa@fons

Exanpl es of such material’s include carbona
silicates, sulphates phosphates, for exanple

honat cal ei.um .
“MERRIERE S BT oo Bafiorl Pl 00Rl T el o contnuous phase
anddsWFhatid Medrtal & pbBmef ARG dIscfrﬁt:ﬁmngpharsb ay oil dispbiged within the
titani um dj oxi de,, and orﬁanic Sﬁ1stances such. as

maggq F-81 38 t%le;ﬂ#@ﬂ Sropiets Hhehydroghilic paatri mafegiabis eross-linked, for
exdiffid “()?'tfbﬁ’rﬁiﬁoﬁ BELAridRBY 1& RTRICRAL AR Rbtr&PartRiiesdhnll tlﬂefreby is

t he orenent i oned sUbst ances.
rendered water-insoluble.

[®]

I)

Fillers for polymeric materials are well known in the plastics art. They are generally cheap,
readily-available organic and inorganic materials, used to extend the materials and reduce costs.
Fillers useful in the present invention are inert, insoluble, non-swellable substances, which form
a dispersion of solid particles in water. Examples of such materials include carbonates, silicates,
sulphates, phosphates, for example magnesium carbonate, calcium carbonate, calcium
phosphate, calcium sulphate, magnesium silicate, aluminium silicate, ground limestone, clay,
talc, titanium dioxide, and organic substances such as cellulose polymers, microcrystalline

cellulose, derivatives thereof and combinations of any or all of the aforementioned substances.
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WO 2004/ 098318 PCT/ CH2004/ 000270 4 For application in
the field of flavours, the filler will also have to be
waecweptsios e as a food ingredient. A preferredrdi/icHe#04/000270
is mcrocrystalline cellulose. Preferably, the filler
Is added to the fornulation 5 in aratio of filler to
polymer from2:1 to 1:3, preferably 2:1 to 1:2, nore
preferably 1.5:1 to 1:1.5, nost preferably about 1:1
(Wwt/wt) to result into matrix particles according to
the invention. Alginate matrix particles conprising
m crocrystalline cellulose surprisingly have a
reduced anount of surface oilg 10 "Mcrocrystalline
cellulose” (MCC) is a purified, partially

deppl y.neri se lJul ose th i S.. prqduced by treatin
ForgpBiafis b e dafd i eais h Plerab R RHE R 2l paf ood
ingtddfenf.or m of pulp from fibrous plant materials, with a
m neral acid, such as hydrochloric acid. The acid
selectively attacks the | ess ordered regions of the
. o I - ®
A B R b Bl e 0 B formulation
in aargtjo effii@so phiymiar fomt 1 touk:3, préferablycd: bor 31 mbileipneferkbly 1.5:1 to
el | ul ose. , These hen separated fromthe reactio
113 ot eeiahly R 8 By i P an SO R o P Pty e taeeS the
invditfon! Afkihddd MervartiohkE TomPERas alitrdcrgaalliab BélRGost QuipdisBGly have a
percent noisture, is referred to in the art by
redugedamountefsagfaceiaile| udi ng hydr ol ysed cel | ul ose,
| evel -of f DP cellulose, mcrocrystalline cellul ose,

m crocrystalline cellul ose wetcake or sinply wetcake.
“Mithemystdlbne eoltiloa® g MGCCliis iagurified) phrtely deffolymeresed celhdose that is

proaﬁqséﬂ léagritl%gtirggr ﬁo%)%ctg’so rgielfugo %reefrégeaeltbllé @Fe)lazf ?c{}llélrl Oiitthe ifg’rmaof pulp from
fibroh & ftahtl r¥bids, MAWCEHinetaD S6il Ak ad HydtGdhiric #1d) TRE Gcid selectively
solvents, dilute alkalis and acids. |t_disperses in

attagss e Legh ardaeed regiensndirorelintose pelyaerehain thereby exngsingand freeing the
cry§’c§1§i‘ﬁ§ Liids yfHictPorm [&}%{aﬂgg %gér%{tésfzb;ﬂg{;rg%dﬁ%@&%@ﬂﬂcrbéﬁstanine

manuf acture see
cellvlose.dheysdra ienseparated framdbercactiomemizfuae, tand edsheddo remove degraded

ex I b MC Corporation.and, sald d t he . .
oy-BRoR G i R R, Seag PR a0 R neii s s refored
to ittt BV dekeral Miesf intlu@ihg hiyfdlysad el e leveSSADE célulose,
insoluble and essentially do not swell, and are

ml%%ﬁ&ml@n%‘felm&S?ﬁrwgroaryataélbér@wﬁseoWet%qeioa siggy Wefcake: When the

wetlRLeSE dried and freed of water, the resulting product, microcrystalline cellulose, is a white,

odourless, tasteless, relatively free-flowing powder, insoluble in water, organic solvents, dilute
alkalis and acids. It disperses in water and has the properties of a gum. For a fuller description of
microcrystalline cellulose and its manufacture see U.S. Pat. No. 2,978,446. Microcrystalline
cellulose is manufactured, for example, by FMC Corporation and sold under the designation

AVICEL®.

MCC may be replaced by or mixed with other fillers that are inert, essentially insoluble and
essentially do not swell, and are capable of forming a dispersion of solid particles in water.
These materials include non-starch polysaccharides, celluloses, modified starches, and other

polymers, including proteins, such as zein.
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These materials include non-starch pol ysacchari des,
cellul oses, nodified starches, and other polyners,
WO p@koo83mg) proteins, such as zein. WO 2004/ 098BABCH2004/000270
PCT/ CH2004/ 000270 5 Whereas oils are particularly
preferred exanpl es of discontinuous phase, other
water-imm scible mterials may al so be used in the
matri x particles of this invention, along with or
instead of oils. The use of the term™oil" in this
i nvention conprehends these other materials. Such
materials 5 include any water-inmm scible material or
m xture of materials suitablesfor form ng the
di sconti nuous phase and may, for exanple, be sel ected
fromthe group consisting of |ipophilic substances,
lipids, fats and oils, nono- or diglycerides,
WhktepOpils drt partiatilan g pleftrd exanples otdia®atingak pRssk Ssther water-immiscible
Preferred Qils are vegetable oils, GRAS ve etablﬁ oi |
matiripls gy 2o be W@ % gt pagticles of fils mypRtions glong yih gp ggtead of oils.
Thd 1?15‘3\6@ He (SR Vcﬁf"tm Eﬁ@fﬁ%ﬂtioﬁ%omﬁfeh&mh&@Bt}féPﬁlafeﬁﬁfs €Qich materials
e oll my 1tself be an active in its own right, or
inclugle mywat@hnamrmv@t materdal opmigtute) of esateria)s watable fetcfdrmipg the

d1s?o';?\?}glgqauitsr Ksel rstarag'i %Ic" mrﬁe be s?lg%teﬁl i‘rgﬁlr{ﬁé g{%ﬂg lcg{k?stmg of lipophilic

Sndicd or enc

subbtamoeoUipsids, Itit$ arl diBy maﬁ‘d—lov d@lymiyld@l, Hpophélic ﬂtﬁreplacer and sucrose
encapsulated by the nethod according to the invention.

polyssiery erm "active" as used in this application

Prefegfeh bele ﬁreé\)%getgﬁte B11s, R LS vége%leeolp RGNS, WS 8Yof AI, ahd Sther oils
odor ous ['avourant, odofr- or flavor enhaRcin

with gewrtiflanpuo solvend prqommgs pr oprebinateans themeoft Bhawibmay feqlf be an active in
her ei I h ar r

its QR B! 7 9 o SR o P G 14itR S e Borictes ater

the® Béraiafien. by chen1ca| synthesis fromsynthetic, fossi
or natural raw materials or by physical operations
fromnatural sources. The class conprises arona

The(cjﬁi%ﬂtfcﬁ ep arﬁ&ﬁ@x‘i‘} ﬁééhﬁ & hSapsiality AhvoRisl Bﬁ%ﬁer actives may also be

I st s and 7 sol at es, 0| eor esi ns, I ncl udi ng
encapsuiated by the owthndsiccadiod tm&lennmum) She seyaagtive” as used in this

app %rt?orrll 1§§‘H§e§| %nga%e&a gr S\Fi-;tg% gﬁ%qungﬁéecmgg r%ég ocg rJ)us or(flsagourant odor-

or fedvor enlﬁhﬁﬁ@,dﬂéndn&lmhno’iﬁfyﬁigtm@wﬂléso’l‘he tEBAbﬁu(eﬂ)h;ereﬁﬁalso includes
gerani ol , linal ool henyl et hyl al cohol, SANDALORE(r);
ph eawa@rﬁyd@gg%ﬁalow%%ﬁm%%c h as’ FLOROZONE(r)
(3- (4-ethyl phenyl) -2, 2-di met hypropi onal ),
hydr oxycitronellal, |so-E-Super(r)
Fragrance or flavor materials may be obtained by chemical synthesis from synthetic, fossil or

natural raw materials or by physical operations from natural sources. The class comprises aroma
chemicals, essentials oils, natural extracts, distillates and isolates, oleoresins, including natural
products, such as tree moss absolute, geranium oil, jasmine absolute, patchouli oil, rose oil,
sandalwood oil, vetiverol and ylang-ylang oil etc., alcohols, such as citronellol, EBANOL®,
geraniol, linalool, phenylethyl alcohol, SANDALORE®; aldehydes and ketones such as
FLOROZONE® (3-(4-ethylphenyl)-2,2-dimethypropional), hydroxycitronellal, Iso-E-Super®
(1,2,3,4,5,6,7,8-octahaydro-2,3,8,8-tetramethyl-2-octanaphtalene), Isoraldein®, maltol, methyl
cedryl ketone, methylionone, vanillin; ethers and acetals, such as ambrox, geranyl methyl ether,

rose oxide and SPRIAMBREBE® (2°, 2°, 3,7,7-pentamethylspiro[bicyclo[4.1.0.]heptane-2,5’-
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(1,2,3,4,5,6,7,8-octahaydro- 2, 3, 8, 8-tetranet hyl - 2-octa
napht al ene), Isoraldein(r), maltol, nethyl cedryl
wdedoanes3isret hyl i onone, vanillin; ethers and aceCEICH2004/000270
such as anbrox, geranyl nethyl ether, rose oxide and
SPRI AMBREBE(r) (2', 2',
3,7, 7-pentanet hyl spiro[ bi cycl o[ 4. 1. 0. ] heptane-2,5" WO
2004/ 098318 PCT/ CH2004/ 000270 6 [1, 3]dioxan]); esters
and | actones, such as BERRYFLOR(r), y-decal actone and
y-undecal actone, and many nore. Matrix materi al
useful in the process of the present invention
includes alginate or a polyneg of 5 with the ability
to bind conparably | arge anounts of water, or

1 3R Bh P aiign s B oY O 4 e gnd ppiestactone,

and3gA¥ERteand other algae. Al ginates are linear
copolynmers of a-L-guluronate (G and b-D mannuronate
(M. The alginate chain my be regarded as a bl ock
QRQ r ISt ] g I - '
MafF R s R0 B Ak Rbr R R eI Bk B ora polymer of
with fierbiey Jotind Cormpgitin fargd anmmmnLufonadreor csibdnagiohs afsich polymers.
"M5 10 bl ocks" (copolyneric. regions of random | i k
Algippafedis ﬁ;;leghn{a0@@%@}*{&@%@&@#&?@“%?@%-3{%Seawvsﬁ g other algae.
AlBesds98S1iRat B6hNEh&ES GULNSAHS oM (G5) 288 BESImdnBuilolfie (M). The alginate
chem cal conposition, alginates have uite a broad )
chaipphaicbe wegarded gha blgrls eapobimer gensisting oh edlgcks z(homopolymeric regions
col lect] fy a 1. . ' . «
ot giflic 1obuieT - 1800 (BBl BRI oo residucs) and MG
blo¢kB! GpbBinenia $egiomudieaioneliltesdlternating téquatceraflMe and @) of varying

ss the properties of the alginates are mainly. .
lenggv%w@a bwgﬁﬁf@rww r%se%&@sﬁ?mwﬁl CoMPopitigrialginates have

quitta t64d4hSlect1Br REREY ddtribiRdn! ABIRASE alBI1EHS e GRR B8PA fily of
gul uronate gives nechanically stronger gels with

polpmeranbhedr mopdsti¢s dependron their ploel stecdurg find molecular mass. Above a certain
. ) hal - i v . N ' .

cnt@%ﬂg?@ﬁlé@gﬁ%gxé e?xlgﬁégrh%%og r‘ﬁ]{xésﬁgl]?_ﬁnat(éﬁ ard mal\l‘l"i)ly gové\fgéd B}'rt)he A omeric

con@pdsition AAd Block sir@tite g ggmdral, axinciehde in khadonmat ofsgilyroaatel gives

| ower_shrinkage duryi el rmatjion. At hi.gh content. .
meglmn RS Bs VB engafid s LepisPics R B RETng ahi-gelling
. elastig, they shrink nore during gel forpmation wth o
iong (e OV § Mk %@)nd( Rlrin seyeserngResat Bighgyuronate-containing gels exhibit

. X t S . 4 |
g PSSERY L 8 BRSRAE nkfofAERigh B b
gelsidcene Isafterveni givire ellagticg they skridkymoreatueing gel foomationeyith concomitant
.dh%%her nechani cal stability in the tertiary emulsion

redictio QL LOREEYr | bed her ei nunder, where their hi gher

For\enS486latidn hdtoldgStoahd pregont invEr@ion, all types of alginate can be used. Those

with a high molecular weight are generally preferred for their higher mechanical stability in the

tertiary emulsion process described hereinunder, where their higher viscosity is less critical. For
the spray-drying process described hereinunder, alginates of lower molecular weight are
preferred. Salts of alginate form viscous solutions and hold large amounts of water. A preferred
alginate is sodium alginate (CAS 9005-38-3), which is sold under the registered trademark
PROTANAL by FMC Biopolymers, Philadelphia, USA. Useful alginate salts include iron,

magnesium, potassium, ammonium alginate, and calcium alginate.
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the spray-drying process described herei nunder,
al ginates of | ower nolecul ar weight are 25 preferred.
wEa098318 al gi nate form vi scous sol uti ons and POI/dH2004/000270
| arge anounts of water. A preferred alginate is
sodi um al gi nate (CAS 9005-38-3), which is sold under
the regi stered trademark PROTANAL by FMC Bi opol yners,
Phi | adel phia, USA. Useful alginate salts include iron,
magnesi um pot assi um anmoni um al gi nate, and cal ci um
al ginate. WD 2004/098318 PCT/ CH2004/ 000270 7 \Wher eas
alginate is particularly desirable for the production
of matrix particles accordingsto the invention, other
hydrophilic polyners with characteristics simlar to

kel Aepioe s Rty Qs or AP o i HAE e adbgrdin to e

invéH@sh, bBELhydroghiled ﬁ&lﬂﬁﬁe@ g cﬁhﬂﬁ@t@nﬁﬁb ¥t [a% to ﬁ)ﬁ&ﬁf alginate may also
exanpl es. of usef drophi lic mers are

be s@plyy%%:@c}ﬁl&mnaﬁx t%@fclast%l o Rlinals a&«i ey’ %n%tﬁ eep used herein
incRRfEL sdid Se: %B?%hé’r? extaﬁl [£QF useﬁﬁgﬁiﬂfbph% wﬂ’:?e!ﬁ% A’

consi sting actu oni ¢ aci
polyaacbhnqdles such@s megﬁnuctptallarrelawd pt:ctt;n andslervitiviee thewdof [Pectin is a

hanol Fo eat. st t he, us ectin
fireneaSisting Stnphudbshroye R arvid o oS peRdieRbif bR barty
estbm Wwiteme®dholl BorHig Riat ﬁ@bm@eﬁa@ Rgk Sk Mietih RkethROb W REree of
used, an alternative or additional cross-linkin

estegifagationegpasially ne dspe than 3%, isprefered IDfpGRINE 08 His p&?}tmer used, an
t .
slicklahR o kBl LR ERnBRE Bl By b By b e BN Al in thoart.
rounded matri x part| cles of nostly spherical shape, as
to r | oner at e el o ed . .
MEEPpRG{Heh fepldiiel B oh o Ty PrsiBimflnbs T BPH ] fdgooifrin pbstantialy
rod;nh@d ﬁﬁﬁﬁrpaﬁwlééﬁ)flnﬁosﬂy’ SpHegival @h%ﬁeoés opPbHA to rRSREE b MEM¥sates or

during their preparation. he matrix particles my

elopggiefks maExfpagieles, @eﬁen%mheﬁome&lme@rt e Hicat oreeds §P0 low or too
'y 20-600 m Matrix
]n%g %%Qﬁvgnggggﬁggﬁg y insoluble in water. In the
processes accordi ng to the i nvention descri bed
her el nunder, size of nat i cl.es an range
The BRSSP RY B o s PR LS B PR 10-1000
mogﬁgr'ef' S12PR60§ ﬂ{aif mﬂfgﬁﬁ&bg‘&e Qﬁbs@a!ﬂﬂhl?}em%lu@lg iRHACL IS the

] ust ment process parameters.
processes according to the invention described hereinunder, size of matrix particles and range of

size distribution may be adjusted according to the desired application depending on choice of

process and adjustment of process parameters.

Matrix particles may have a moisture content of 1-10% (corresponding to a water activity of Aw
=().7), preferably a moisture content of 6-7%. Moisture content of a sample is the level, on a
weight to weight basis, of water present within a sample. This moisture may exist as free water
in a liquid sample or hydrated matrix of a dry product sample. Moisture content may be
determined by Karl Fischer titration via a Karl Fischer type reagent, e.g. as described in
“Coulometric Determination of Trace Water in Active Carbonyl Compounds Using Modified
Karl Fischer Reagents”, Analytical Chemistry, 1987, 59, 749-753; “Evaluation of Two Pyridine-
Free Karl Fischer Reagents”, Hercules Inc. Analytical Research, 8/8/83, DDR 87-045-01;
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Matrix particles may have a noisture content of 1-10%
(corresponding to a water activity of Aw = 0.7),
w@e@horsiod y a noi sture content of 6-7% NMbi St UPET/CH2004/000270
content of a sanple is the level, on a weight to
wei ght basis, of water present within a sanple. This
noi sture nay exist as free water 25 in a liquid sanple
or hydrated matrix of a dry product sanple. Moisture
content may be determ ned by Karl Fischer titration
via a Karl Fischer type reagent, e.g. as described in
"Coul onetric Determ nation of Trace Water in Active
Car bonyl Conmpounds Using Mdi gied Karl Fischer
Reagents", Analytical Chem stry, 1987, 59, 749-753;

g ottt Rl s RS T e e W g g cpage 450,
Joupk¥R 0B A ficd CheVlou3 O0i47cR 9884, BnFENAGHZHAAL ROAZTRherReagent”,

"I nprovenents in Kar| Fischer Method for Determ nation
Aqumeigt, 4948. The pipsedpryis applieableapoviding theaygmpds is spkbletin ghe solvent
; _ ., LB .
usegg%gge;t{t E:fifose R uo‘glﬁieéo:%l%n &@lﬁ%{ial %{é)u%%ovg%% Egaégg{s uséd A€ Iﬁ%followmg.
Ethyrpk iGiadol,dowmatdr CA§ 10R€ 1snidiethand, ool witks (CAS 6R€56-1), and

ol vent used. Solvent. cho sh contai n.m

Hy el oG cap e algofec 106 o Mesid Bty [R5 T4 s6-4), < 20%
Imidhbié QLS B3Lenl), < 1w, BakaDickS (GAS7246-0-5),Mat Rertot Todine (CAS

| ow water, (CAS 67-56-1), and Hydranal Conposite 5
7553¥yéht cont ai ni ng < 70% 2- Met hoxyet hanol ( CAS

109-86-4), < 20% | m dazole (CAS 288-32-4), < 10%

Sul fur Dioxide (CAS 7446-09-5), and < 10% | odi ne (CAS
“StabitiSer§Bth2)stabilBe ‘tist eatnil$ivs dursig the &irmstiabof the partibles, such as emulsifiers

enul sion during the formatign of t article SUC
or G onry i o< e Fovaachts e, Boisik Sufionn SEine
stabiS hidgRbn &f tht AR, Pices aittude Byt hoflimiRd toaPhtBetic stabilisers such as

stabilisers are known to the art. These include but . .
magpesiipstearpte; glucerelocthgriated meneglysridess glysergliesieragf tartaric acid, of

. g T . 3 .

BTG UD S8R5 Sy g B SO o gy sy s
inchelotg mome iaod digfycetiides ef Fttyaaciday glycenylinggnosteamaie; piopylané glycol esters

o Rl LS 3 G, B 3, 5Bt o
int&Hbst&refiadl riciRaS h&a bR ilere gyl Sldfo-MindGdlestes| @ib&tyl Diium
fatty acids, calciumstearoyl, Iact¥late, pol ygl ycer ol
sulglgqsgqacgnaéq, s?cg?lm)ﬁteg.gqya g’cty@q:,)sgqhy@éﬂ@{ lackylatp.calgpum Stearoyl lactylate,
calbiﬂﬁlegl%ﬁtl%'i%&k,esgrﬁifaﬁ o5t Ol Fa cgig, LRRH! st@hdeOkorbitan tristearate,
nmono- -and “di -esters, dioctyl’ sodium sul phosuccl nate,
sucsosdiesterssitf Exitymeids) sodiunh eyl sslfede, sodiomadidctylsotfyduatiaate, and polymers

al ci um st earoyl | actyl .
such as plolbylrsor ates {T%’EEN%S o¥ sgriy?cén esters (SPAN®). TWEEN® is a group of

polyoxyethylene fatty acid derivatives including Tween-20 (polyoxyethylene (20) sorbitol

monolaurin), Tween-40 (polyoxyethylene (20) sorbitol monopalmitat), Tween-60
(polyoxyethylene (20) sorbitol monostearin) and Tween—80 (polyoxyethylene (20) sorbitol
monolein).

Stabilisers also include soybean saponin, enzymatically modified soybean saponin,
transglycosylated soybean saponin, lecithin, fractionated lecithin, enzymatically modified or

decomposed lecithin, vegetable sterol, vegetable lecithin, octenyl succinated starch (CAPSUL).
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calciumoleyl lactylate, sorbitan esters of fatty
acids, sorbitan nonostearate, sorbitan tristearate, 20
waerarossiest ers of fatty acids, sodium |l auryl Bol/CHR@4/000270
sodi um di octyl sul fosuccinate, and polyners such as
pol ysorbates (TWEEN(r)) or sorbitan esters (SPAN(r)).
TWEEN(r) is a group of pol yoxyethylene fatty acid
derivatives including Tween-20 (pol yoxyethyl ene (20)
sorbitol nonolaurin), Tween-40 (pol yoxyethyl ene (20)
sorbitol nonopalmtat), Tween-60 (polyoxyethylene
(20) sorbitol nonostearin) and Tween- 80
(pol yoxyet hyl ene (20) sorbito$ 25 nonol ein).
Stabilisers also include soybean saponin,

Pre ngﬁ E%h}lg%rlg ig.?é é)[@ng 'géfgggec‘zlga\é ?ﬁ%&ﬁ?‘ﬁg ?ei %%e{l?ﬁal or Seyal), gum Arabic (e.g.

Seyhl @Senogut, amhitideeirinhiwnr gainz oot beal gum,madihbn g@knd{araya gum, Tara
deconposed | ecithin, vegetabl terol, vegetable
gunpss EpH %‘msogiaé?ﬁﬁpths%%gelq%%nean‘g?tgF%‘n(mPSUL) WO
2004/ 098318 PCT/ CH2004/ 000270 9 Preferred stabilisers
are plant guns such as gum acacia (e.g. Senegal or
Ma@mmlrt)qlewmndmg@ the(ievegtion Geticmblly porain exeipipnts. These will be known

to tﬂ%p%%logle S‘E}Lﬁd u:‘.g% a?traélg lrfr%@lude(}ﬁf %%mﬂ%ﬁeﬁ%ﬂ%%%&é&%%?,ﬁﬂu%ﬁhmg agents,
antﬁ@ﬁ&@fgﬁ Bﬁﬂers%tﬁor@ﬁtb\,&ﬁlu@ﬁﬂ;ﬁhslﬂegﬁﬁmj e?mlﬂﬁﬁéﬂs,cérﬂymes fats, flavor-
according.to the inventioon optionally contain
enhaycerss flarrdng asﬁ%t%eguw;ﬁ Eewsacalz@f%ﬁ% PHRSPYBHYSKETP i
solﬁH‘lléepse @ Ent@RAb1186E UdBarl REivAKRE R SRS, s%gﬂeﬂlﬂg AGER, Fitamins,
anti -foam ng agents, —anti-oxidants, binders,
waxss) andahe bke. Bixamples of theles piptegtsaang desciabad) in spghdfewn sources as
e f at 1 [ ,
g
"Pepfuficind Flavos Chethichls's 8r Arctamley @dt, 3/ol.dt& D, AllsesdPublishing

sugar -derivative sur act‘ SWe, j a ts, .
ComppitRR Aol Yireg LISA, i%%*' W@nm%{in%ﬁ@g St Hifdkger (ed),
wlﬁgﬁx}'@ﬁw&ﬁh&ﬁel@%sa{d drek A Qoshatd 18 &{@ntsf%ifd%ék”aJSM Nikitakis

fume and Elavor Materials of tural Oi

(ed Ay Ctethdide, Cognhetic, HoiletapendEragtagoe, Assogation, fc.,” @ﬁhﬂllﬁﬁ@ 1988.
and Fl avor Chemcals", S. Arctander, Ed.; Vol. | & I1,
Al l'ured Publishing Corporation, Carol Stream USA,
In allwﬂcular[y rEfetre® vinboditient, the uZV@@bleproanﬂs hatridi pgtices compnsmg in
VVIe - VCH Wélnhel 1998, an% 'CTFA Co
thoydigp iRt PHEAGHEOSROMDIFTRS DAORT ik Fotis SO goys Degs alginate and
mlc@gcrysta—lhﬁe ﬁ@ﬁﬂ@EKMCC oiletry and Fragrance Associ ation,
I ngton, 88. In a particularly preferred
enbodlnent the invention provides matrix particles

In anoUAr Iass’plf-:cr;tgbf 'fb invention, marix particles that comprise an oil and that have a low

surface oil content are provided. Matrix particles according to the invention have a surface oil
content of below 10% (wt/wt), preferably below 5% (wt/wt), more preferably below 3% (wt/wt),
most preferably below 1% (wt/wt).

The matrix particles may be coloured. This may be achieved by any convenient means, for
example, by incorporating colouring matter into the particle prior to particle formation, or by
absorbing colour into particle after particle formation, or by coating the particle with a coloured

coating after particle formation. Any suitable colouring matters or coatings known to the art to
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t he di sconti nuous phase an oil-conprising flavour, and
in the continuous phase alginate and mcrocrystalline
wa@edlkiopssse (MCC). 20 I n another aspect of the PCT/CH2004/000270
invention, matrix particles that conprise an oil and
that have a low surface oil content are provided.
Matri x particles according to the invention have a
surface oil content of below 10% (wm/w), preferably
bel ow 5% (wm/wt), nore preferably bel ow 3% (wt/w),
nost preferably below 1 % (w/wt). 25 The matrix
particles may be coloured. This may be achi eved by any
conveni ent nmeans, for exanpl& by incorporating
colouring matter into the particle prior to particle

[ ; {

be YT} % 2 Bl ity BOL Coblc el B BB ] Bhtcd by o
secondl oentiagd to adibdnotigr Amteenatityc ti cl e formati on. Any

sui table colouring matters or coatings known to the

art to WO 2004/098318 PCT/ CH2004/ 000270 10 be useful
Stifl @hotREtCAAv At TSIt APertoBds thel U8 forte Ri3h nhdech@fcdrBbility of

additional Iy be coated by a second coating to add _
theamastik perticleacheomay be subjested|tp furthst proeesaing atepawyhilgfrmaiptaining their

[, | . S . .
st il A Bl o bl B B R Bl Bhring
op&rhtireciisitg boy §ipifibet neckhadss disgipsive stheviatrit and without causing
mai,nélai ning their siﬁru tural integrity. In
SPRYEFEY E ATRTLS PHBITRES PY W%ﬁf‘ti cles may be coated without

the coating operation causing any significant
mechani cal disruption to the matrix and wi thout

Cogtangsinmy beagsiyansegeantle caiptoned to asil additipeal dunstipnalify fothgmatrix
oo 3PL IS, BRGNS o L ey pcucing s

of exlatiiip lcembonemcictohtairteli én thepeatrie pintities y efapbiationeAltdrnatively, they may

particles, therehy reducing J]oss . of volatile
beg ﬁ%m@t%%@? ats 13} OBV IR TPl %@Y%Y. acﬁeléiensy to leach out of the
maBepatiakd. @M parfib 1Sy B@e&i‘hgﬂnﬁ% bé BRYI0FEY to rBRIEHPr&xaeithe Raking out of

retain ingredients that otherwi se would display a .
colowrscncsplaue-stableanatgy parieles fam sidlanptheraapeqt of g inyegtion.

| ; : ' F 3

CH ) B8 A S RE SRR AR Theyfom o i,
preferabolyra-cohtdnloas filth rwhenpapli¢dtodlse fmotrin patticlds, amidhéreby prevent leakage

aspect of the jinvention., : . . o
of enc%psu ateJ mate%al ggom rtLe matrix particle to the ambient medium. If spray coating is

used to apply the coating, the coating material should be soluble in an alcoholic solution, for
example in ethanol. Coating materials include proteins, carbohydrates, lipids or combinations
thereof. Suitable materials are well known to the skilled person and may be found in “CRC
Handbook of Food Additives”, Thomas E. Furia, CRC Press, in “Handbook of Pharmaceutical
Excipients” by Ray C. Rowe, Pharmaceutical Press, or in “CRC Handbook of Food, Drug and
Cosmetic Excipients” by Susan C. Smolinske, CRC Press. Coatings may be applied using
methods well known in the art such as spray coating, pan coating, fluid bed coating, air-

suspension coating, blending, dry blending, or pressure loading.

Preferred coatings are those that are soluble in a solvent but have a low water solubility and

permeability and are not easily hydrated, as will be apparent to the skilled person. The coating
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Coatings may be materials which are insoluble or of
| ow solubility in water. They forma film preferably
wa@2@afnvs3mtious film when applied to the matri XPCT/CH2004/000270
particles, and thereby prevent |eakage of
encapsul ated material fromthe matrix particle to the
anbi ent nedium If spray coating is used to apply the
coating, the coating material should be soluble in an
al coholic solution, for 20 exanple in ethanol. Coating
materials include proteins, carbohydrates, |ipids or
conbi nations thereof. Suitable materials are well
known to the skilled person and may be found in "CRC
Handbook of Food Additives", Thomas E Furia, CRC

R R Rl OGBS th& s gl T S e mate

parf@éled; afdlthe BolvenVeporsies fdiv EmbdEd Iﬁhﬂﬂlé whidy eS¥éa@411yGwill not swell or
Snmol i nske, CRC Press. Coatings may be’ applied using 25

disspkYeriBatShel | known in the art such as spray coating,
pan coating, fluid bed coating, air- suspension
coating, blending, dry blending, or pressure |oading.
Ac@xréhglw mchnothat ofipaspacts thé owentidngirovides wated lnleérix particles, the coating
sol ut .hav ow wat.er . sol u
be “b%? ’l‘) I{‘J‘eagl 8“Pa?°é“1ﬁ'<§lngg‘£’é‘lsl Y Pﬂl}’&leést %‘8ﬁ a3g0llzepy, effiylene vinyl
acefld) 6 yd@ldésh IybdicheRE g&lgﬁrth%@rsCQ@lylaB@c M, cellulose ethers,
200 /098318 P 004/000 11 material may be

brhydesteseppctins, gveﬂd&féwtstar hsp.ipaaalgnmsy edibls pplinsss, aplymes fours,
[ S

Sea%ﬁ%& R P o R e Ry BB e B Sopyi
metlmylclelluloste hy«hbkypmopyl delbdaskyandipolygiitcerol fhtyActlastti ngfsrivatives or

1,0 %notﬁgr f its aspects the invention provides
con&%g"’l 4 HSEo x particles, the coating being selected
fromthe group conprising |ipids or pol yrrers such as
col | agen, ethylene vinyl acetate, poly dri des

Mafi Ragiiglesspayberdraxedion jdheradde ox @thervvli?oqpyl wifeode; fipgrance
proglt%té l())*ﬂl%ﬁlo% Reh owx? & :P;?el?é(ﬁ)‘ilr 11%3 ReGk Sitab étﬁb@sqlepend on the-

natura e po yners, polyne
applicatiomsand isdadeded aexlot humited tol spraging, sanew éeedmcblsndmg, and dry-
bl ter-insol uble nodified cellul ose, hydroxypropyl 10
© F%ylcellulose hydr oxypropyl cellul ose, and
pol ygl ycerol fatty acid ester or derivatives or
combi nations _thereof. Matrix particles may be adm xed

Fields of applispiaen fop mafigpasisles a@éoraﬁl&t? dig PrseRigBEengion imchude, but are not
11mltE@F)r 213)@ detiof? l'e'féa?e PSAE, %%ﬁo*‘ﬁ&gs K%Mtst 901@3 fssﬂcﬁes and

Int art. Suita epend on
buffers, antimicrobial agents preservatives, and pigments in various food and beverage products

including any products for oral use such as mouthwash and dental care products, fragrance
release from consumer care products such as cosmetics and perfumes, pharmaceuticals for
controlled release of drugs, controlled release of insect pheromones in agriculture, lubricants in
metallurgy, inks in carbonless copy paper, silicon sensors for measuring liquid density or

intravascular pressure and many more.

Another aspect of the invention is directed to products comprising matrix particles, preferably
flavour products, antioxidant products, nutrient products, antimicrobial products, preservative

products, and pigment products, food products, beverage products, products inserted into the



10

15

20

25

15 application and include but are not limted to
sprayi ng, screw feeding, blending, and dry- bl ending.
wo-2@kass3es application for matrix particl es aceor/dHag4/000270
to the present invention include, but are not Ilimted
to, protection and release of flavours, antioxidants,
nutrients, acids, salts, bases and 20 buffers,
antim crobial agents, preservatives, and pignments in
various food and beverage products including any
products for oral use such as nout hwash and dent al
care products, fragrance release fromconsuner care
products such as cosnetics ang perfunes,
pharmaceuticals for controlled rel ease of drugs,

or B oSt PRl s B R o umehare prpducs, cosmetics and

peSRhBO PhLFScBiBY ﬁ@@diﬁfs; inSdck pEROmSRNTOMotd, PEsHIRRIYSAuRE, Tubricant
li qurd density or 25 intravascul ar pressure and man

praduete, andilish&boesoprationasipredustsi prefarably fpoid preffuctsend dragrance products
[ I ef er abl

cof b SRS, R TR b 8L a7 P ot

products, antim crobial products, preservatlve

Sn%@@%‘@%ﬁmﬁaggaﬁé g oot stesspiiatbilene el dor e lmid products
gﬁ%ﬁ@@@%&u@ﬁﬁ%%&ér@%@ Ssr%g rinis, Bfdth afARS, hb{uo?uﬁnk il beverage,

and dental car uct s, consuner
alcphaligieings, beers nwiniecoftadnohks, peinérahend, aemtmirwmae und o‘dnler non-alcoholic

ariBfso B plnic, B iy cofPonTaRar i Yo RS0 Bevefage syrup, desserts,
yogugty 8isE, tbpe Shyriap, Stisied topireh Sfr édeh Yod s OfloAh FeitG e i cream, ice

fragrance products _conprising matrix particles, form

Popsn ertRed Ty peess, epnned, Buitsapd vegdnbless cayngd vegaiablg juices, fruit sauces,
r I
orap sl RS, el e FrRb RoRRRIAU pll pRAG Koo, soup, sour
cresmcrmxa@ybem egnksd balfasircerekls andsadidHragranak prodhets suph, as perfumed
St Il bev al,caohol i;c_drin

colfypft gRiton RO RS o A BRae G ailts e e dotogne, can
de t’dﬂ@t 3k e Ldtions, GdaptsSshafipbds, sdlvdsddddodahtd] tiquid H€€ents. The small

coffee, artrfrcral coffee, tea, cocoa, beverage ru

g@élx particles

mayEsRagtigles arq gASjRs 4 Y. and|Figk longeaﬁrswegwu plowRFR
outs{AB Bl ESrembhi9%RA sf2 %1% gfera%%néﬁdamn htdk&Gfsini 8h§dﬂ%mducts

cream 1ce pops, fruit julces, canne
and vegetables canned veget abl e juices fruit sauces,

m%r av ; %lr% %??03 eesgi ﬂ,@gﬁqpsgﬁ 0 Irafecersggf%l galﬁe ¥t usPin soﬂg%roducts

including food products such as baked products, biscuits, bread, dry breakfast cereal, cakes,

cookies, crackers, donuts, flan, muffins, pastries, confectioneries, cereals, custard, carageenan
gel, gelatin dessert, pie filling, puddings, meat products, beef stew, chewing gum, chocolate,
fondant, frosting, hard candy, marshmallow, jelly and preserves, pressed tablets, summer
coating, cheese, imitation meat dishes, instant rice mix, margarine, mayonnaise, pancake mix,
pet food, potatoes, snack foods, beverage powder, milk based beverage powder , sugar-free
beverage powder, coffee instant, coffee-whitener, cordials; and solid fragrance products such as
perfumed consumer goods, household products and personal care products including powders,
soaps, detergent powders, tissues, fabrics, room deodorizers, room deodorizing gels, candles.

Matrix particles outside the aforementioned range are also suitable for aforementioned products.
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cream m x, soy sauce, cooked breakfast cereal; and
solid fragrance products such as perfuned consuner
w@owdm9smousehol d products and personal care ppPOTGHRE4/000270
i ncluding eau de col ogne, eau 15 de toilet, extracts,
| oti ons, creans, shanpoos, salves, deodorants, liquid
detergents. The small matrix particles are easier to
m x, and stay |onger in suspension. However, matri X
particles outside the aforenentioned size range are
al so beneficial in aforenentioned products. Larger
matrix particles of e.g. 100-300 gmare especially
suitable for use in solid progucts, 20 including food
products such as baked products, biscuits, bread, dry
br eakfast cereal, cakes, cookies, crackers, donuts,
flan, nmuffins, pastries, confectioneries, cereals,
In foud pmddcts canp@sa@aﬁf—tamlor biget adtesurghbisat to theicénsumer, e.g. soy
nmeat, roducts beef st.ew, chew n

fill
pro&hﬁf Irgargnlla)& Eﬁlrgfd]gn%’lthBW%HY ornatx pﬁ’étcleﬁ g‘qn&alglggalavours thgat mask or

red® SiRlek BVbittbhdtys A48 glu%ﬁ}sf%f M8RdoR! B3GBHot AR Bligotion of off-tastes
sumrer coating, cheese, imtation neat dishes,

or hiffetnptas, ¢EdéSﬁYh%mﬁargar|ne mayonnai se, pancake m X,
25 pet food, potatoes, snack foods, beverage powder,
m | k based bever age powder, sugar-free beverage

Theppmmr mvem:fdleﬁsoi mkiteané a prooés der-prbdiceioe bf matixdiagdicdes a8 hereinabove
So| i rance products _suych as EngUWEd consuner

des Beais 0L HOFAP U GeRseh thepvenpen Biowles @ Rracess IBRpRePYIng said
mahﬁcﬂaﬁiﬂléé c&ﬁp%%{gsme sepaers, detergent powders, tissues,

fabrics, room deodorizers, room deodorizing gels,
) canforeing anwamlsicn enmprisiigapolyrmeri déllemandibr ement i oned
.

) o SaieeRs eitles BBl S P ioB Pt Pashifl d ot

co npsrﬂymemdafﬁl}et and Asther conprising ardidcestinlitns pRsaBbnthiding oil
t he, consuner rodui ,gnatrlx articles

. SO
i) i ¢ B nfcstaﬁc(/l@a H?ﬁ%c?(‘?sﬁ’ﬁ‘a‘?sﬁ RERAMPSi ng 1 avour s
iv)t h: She Qbss-liB@HaRSof partiqied €s or bitter-notes are
suitabl'e for mal odour absorpti on and reducti on of
off-tastes 5 or bitter notes, of soy beans. The
In %a%@cﬁ@%riagﬁ@ég?ﬁé niglp?rﬁi)?ﬁ ggvtﬁjiieglta T caegstﬁ glreggr alélgate matrix particles,
comrisig thestepsidfer ef ore, in another aspect, the invention

ovj des a rocess for ne ar i 9 said., matrix
1 %Jgp%lﬁnaaagmu W@rﬁagt pfﬁeafanéen) forming an

2) %Hhﬁlg AtEOPREIEIRS iR ayé@lﬁnu(ﬁls fohhdeRontafiith Abinatelahd a filler and
form ng matri x partl C| es COITprI Si ng a cont 1 nuous phase

ackrcantiiuas phasy aeropriging eil.
3) Hardening the matrix particles by cross-linking alginate

o
.

4) Drying the formed cross-linked matrix particles

The steps 1) to 3) from above can be performed by a process involving spray drying and a
second drying step (so-called “SD2”-process) or by a process involving a tertiary emulsion (so-
called “TE”-process). The first process step of forming an emulsion is common to both

processes and is described below.

1) First step common to SD2 and TE process
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pol ynmer and a filler and further conprising a
di sconti nuous phase containing oil iii) hardening
W@ 200d/095318 | X particles by cross-linking the poPgmEH2004)000270
drying the cross-linked matrix particles 15 1In a
particul ar aspect, the invention provides a process
for preparing alginate matrix particles, conprising
the steps of 1) Formi ng an enul sion conpri sing
alginate, a filler, and oil. 2) Form ng matrix
particles conprising a continuous phase contai ni ng
alginate and a filler and 20 a discontinuous phase
conprising oil. 3) Hardening tshe matri x particles by
cross-linking al gi nate 4) Dryi ng the forned

A SR Ecoril S Bk R oy it BEwdd G sy Hpihet o her may

be ﬂbml aBguta06h ﬁne%@@a%@;gm@bt@rw B0% fillee @005 phatd) qqreferably the ratio is
cess ocess involving a tert

ffOl@rﬁbP%ﬁ 73.@ fillg- (}%élaigé%ﬁtﬁ)'le'ab?}’rt éé‘ié)sfsl)er Ghte alsma&) @P@dﬁ@fsrably
3393 iRy @64 Qgﬁhtepgoadggscﬂ/gﬁg b OW&E rs?%lih about 409% filler (60%

processes and 1 step como
algmetebsmabanbﬁMﬁﬁedé@%@lwtamw@gmmmmfﬂﬁm A4YeR2 Tﬂler is
ising alginate, filler, and water is

prese&”pergia% garl %rof alginate and filler may be from

In tROSDL pidiies, bbticaally 80Mbkeiiaddell. Tie BOBpobbdsnly of @8fmprise a

al.ginate). Preferably the ratio is from about 25%
stahififrer (75% al ginate) to about 66%filler (33%

alginate), nore preferably 33%filler (66% al gi nate)

to about 66%filler, even nore preferably from about
Algm% fnd filléor aeg0iKed Sllfalagla:mmt) oftveatexpihe eme0sb depending Qm‘th%ype of

algm 3 @éx‘nl?s)éfl V%ﬁ? %{efagwﬁg ttgg érﬁétfet{% g? 81¥ Eul‘kﬁ éo/%gst o1 Islu tmg viscosity.

Th@fe@nﬂﬁﬁgmm%mn@ﬁh by denesdtébfok hiseit ohshagded. The TE
process may not conprise a stabiliser. 10 Al ginate

and filler are mxed with an anount of water, the

AlGRRYRLy 88PREG: ROwRr 4NE1-1 YRGWRWt) solution, preferably a 3-4% (wt/wt)
solution, and most preferably a solution of 1.5-2.5% (wt/wt). Depending on the type of alginate,

e.g.its molecular weight and its copolymer composition, the solution may have to be more or

less concentrated to influence viscosity of emulsion formed.

To the aqueous mixture of alginate and filler, oil is added in an amount of 10 % to 80%,
preferably 30 % ~70 %, more preferably 55 % - 65%, and an oil-in-water (o/w) emulsion is
formed by agitation, e.g. by stirring. Viscosity of the emulsion may be from about 2000 to
60.000 cps (as measured by ASTM (American Society for Testing and Materials) Test Method
D 2857-95), more preferably 10000-40000 cps, and may be controlled by the addition of water
and/or by temperature, as will be apparent to a person skilled in the art.

Suitable homogenisation methods to form an o/w emulsion will be immediately apparent to a
person skilled in the art and include the use of a homogenizer or other high shear mixing

apparatus.



10

15

20

25

alginate and filler used, the tenperature, the anount
of oil added, and the resulting viscosity. The

WO e@dlops3mgy nmi xt ure shoul d be deaerated for aboPtT/OH2004/000270
hour. Al ginate may be present in water as a 1-10%
(wmt/wt) solution, preferably a 3-4% (wt/wt) 15
sol ution, and nost preferably a solution of 1.5-2.5%
(wt/wt). Depending on the type of alginate, e.g.its
nol ecul ar wei ght and its copol yner conposition, the
solution may have to be nore or |ess concentrated to
i nfl uence viscosity of emulsion fornmed. To the aqueous
m xture of alginate and filleas, oil is added in an
anmount of 10 @6to 80% 20 preferably 30 %-70 % nore

Thegthgl};‘lgrpa {c e 51ze déﬁ,tﬁ% 5% f gbe qlg&loglﬁ ] néepygbvélaat&e)xsge? c{;\l\%ﬁiéng on the desired
sizevio$ ﬂ@&eépyctﬁfe abﬁl&xzaﬁw bg tiRrofiyl dfehdak Gitvd ldepind 23 the
60. 000, cps ﬁas nmeasur ed by ASTM (Anmerican SOC|ety for
homwmsﬁgmama Whe-&rhyzAdgstg e siEmgcReedpl oty SHE)progess, ghe process
0 I
maPREAEGAL R ORPRYADERS SR HE o 10 ettt

smdlRr &apao0 end. Mdst prefeestdp mosdihbh @5siof tHehdoplets are2B) to 20 pm in diameter.
Sui t abl e honmpgeni sati on. met hods to, forman o/w

Depepgmgiosih wnpiw%@nuaﬁ%lm depiztd quaiyiapntriz Baracl%éir%ﬁ size and size
disEBltidBlay Do & ﬁxggﬂ?la Ye&relthi 9684 885, 20%, 60% or \c/)%y more

onogenlzer r shear m Xi ng appar at us.
thar 6Q4/cd ﬂ&&bﬁv@@ﬂ@f@d@ﬂdp@@@@? Gnaybs rqtuéredaYiscositparayibelcentrolled by
tri t|o oftheol be .ad
tem BBt g biiog o Lg oty 1t s BEP B} FtPYafiaudi, gAY bave tobe
adj@dtdd, hemill m@yrehh@ tieOdKi M@ artifan Sif @RinakcOik @ed dAepBMkr igthe

on the hoanenlsatlon met hod e.g. by adjusting the
conéippqusiphases pld @ged 1 1 be cppirodied. process, the process may

be adj usted such that approxi mately 95% of droplets

are smaller than 50 m preferably 5 smaller than 20 m
Theviilowinggiresesbitgpsi?d and 8any B&3ecomplished ¢ithibyttse 8P o1 by the TE

to 20 min diameter. Depending on the application and
PIOF§E desired quality of matrix particles, droplet size

and size distribution may be adjusted accordingly,

e. _nmgre than % % 70% % or anly

In m%@p et affhe ggﬁ%@?ﬁawonﬁ%ﬁgwg gm%@cw t[a%SD5 process. The SD2
pro%é;sg Ubfgﬁﬂ‘ses *ﬂesfﬁﬁﬁdtfo)ﬂ of gy ellﬁﬁ fb%rhts H@Achﬁé’d f?éfemﬁt%% ©hadruh erhe

is used In
enmlsmn |pmfcralslymmdal,lse§iihyﬁh§/addam df@ stadiliser. étcﬁmh@r@gmpases steps 2) and

3) qsgewglg)adggg%gqe?t toI tnhtGhzkl Iled artisan. If alginate

2) SD2-process
The alginate emulsion is spray-dried in a first spray-drying step. The size of resulting spray-

dried particles is controlled by adjusting the respective spray-drying method as will be apparent
to the skilled person, for example by adjusting the nozzle or the spinning disc. The particles
formed during spray drying may have diameter of about 20-150 um, preferably 20-100, most
preferably about 20-70 pum. The spray-dried particles are collected.

Suitable spray-drying methods are apparent to a person skilled in the art and include, but are not
limited to, spray-drying, belt-drying, a combination of spray-drying and belt-drying such as the
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conti nuous phase, pH need not be controlled. The
follow ng process steps 2) and 3) may be acconpli shed
weRaokees3y the SD2 or by the TE process. 15 | PCDOE2004/000270
enbodi nent of the invention, matrix particles are
produced by the SD2 process. The SD2 process
conprises the formati on of an enul sion as descri bed
her ei nabove under 1). The enulsion preferably is
stabilised by the addition of a stabiliser. It further
conprises steps 2) and 3) as described herein-bel ow
20 2) SD2-process The alginate enmulsion is spray-dried
ina first spray-drying step.igThe size of resulting
spray- dried particles is controlled by adjusting the

. ti . - dryi th ill b t ot
Pl Sy P B O I G 34 ey et i romghon, and spinning
disln9%&li&tieh the spinning disc. The particles 25 formed

during spray drying may have di aneter of about 20-150

m preferably 20-100, nost preferably about 20-70 gm

y-dried particles are collected. Suitable

3) S-slié)?%%%g?yi ng net hods are apparent to a person skilled
Thd ¢vlletred sgrhy-dried partitietae hivdenedrts dreds-linking dl@haté. Baid particles are
. Spray-drying, belt-drying, a conbination of . . )
intrgfiioid o SR Al BETAN i oms S8 dppsed cplgumyggrontium, barium, iron,
silvéf) AARB R $haREate S RAGRE AROZHLO gré&aﬁ'ylc_ﬁl%iﬁ@,tﬂ(é' ol ALY be 0.9-

al'r atom sation, multi-stage dryer, "high pressure
10% tpoefetsatyl O B2 %awelcuipi ehorids. The sotutiomonaysta inarsuitahle BpAd such as

C | ect.ed spray-drie ar ti gl ar e.
watBl B8 Bal et g eion SR HEb Bt &R eGP iRl et to
alcohiol deduidesh the applivatiet. Tmoefwatet it Lsed] &mlti@@mh’@ili%)artﬁﬂ@- are more

ions of calci, strontium barium _irqn, silver,,
stablg. dys miam?ﬁowﬁ?awggﬁ? arpepp of swfge o1l Bet alg wpy pafcyoil from the
intefik 6F B parktidRs SO 440 02B0ZBYwhH)bf Yateh 9a1cOhdE i ELARBIY for most

0.9-2 %calciumchloride. Thé solution nay be In a
appedtionbl e 1iquid such as water or alcohol, preferably

et hanol, or a m xture of water and al cohol. The ratio

of water to
The time of exposure to the multivalent cation solution may vary depending on the ion solution

used and the total amount and concentration of the solution. The exposure time for the
respective ion and concentration can be easily determined by a person skilled in the art. About
one hour is usually sufficient when 0.9-10% calcium chloride in a ratio of 0.7:1 - 4:1, preferably
1.2:1 - 3:1, more preferably 1.5:1 - 2.5:1 saline solution : spray-dried particles (wt/wt) is used.
The amount of ions necessary depends on the amount of alginate to be cross-linked and may be
adjusted as known to a person skilled in the art. Instead of saline solution an additional or

alternative cross-linking agent may be used, as is well known in the art.

4) SD2 process

The cross-linked particles resulting from step 3) are subjected to a second drying step to result in
the matrix particles of the present invention. This may be performed by spray drying. In order
not to destroy the cross-linked particles, a spray-drying method with low shear force is
preferred. Suitable methods will be immediately apparent to a person skilled in the art. For

example, a spray dryer with a low shear positive displace pump in combination with a rotary
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10 al cohol depends on the application. If nore water
is used, resulting matrix particles are nore stable.
wavkoog/ogdseohol will | ower the anmobunt of surf acePOi/CHRA/000270
al so may extract oil fromthe interior of the
particles. Aratio of 50:50 (wt/w) of water to
al cohol is suitable for nost applications. 15 The
time of exposure to the nultivalent cation solution
may vary depending on the ion solution wused and the
total amount and concentration of the solution. The
exposure tine for the respective ion and
concentration can be easily dgterm ned by a person
skilled in the art. About one hour is usually

ot RS o B R DR SR OE LS 8 B A Blend ot
rotaty Ohdel; alRritibelyal shirg-metle iagbe us&pr ay- dri ed particles
(W\t/w) is used. 20 The anount of ions necessary
depends on the anobunt of alginate to be cross-Ilinked

A 3B 4190 6, G SE  oeis

by etherahrpiag mnéhaﬂs,osbclh wilkbenapparpetito thegerbm skilled in 8w arts For example,

the §§cond SRENES ¥R R tbemetloy T BEPESRR: &7 affscing geent may be

addsd bf tistsege boit %@%Qﬂ&&ﬁeﬁr@@nﬂ} ®e hbﬂeﬂiéﬂ&ﬁitthx Eﬁmcleb €nay be passed
magri x partlcl es of present. i nvention. is may be

thrqugh p Stevechng yne/ﬁh@ybw%eﬁf@d tq Huigbgd fryiRgbt to destroy
the cross-linked particles, a spray-drying nethod with
| ow shear force is preferred. Sui t abl e net hods wi | |
As il berappaieat tsl apeagspakdied int the artpthe patticksksides efithi spriajadried emulsion

a.l ow shear . .

maf 3t 1R ot et Ry ol Sty v et PR of qigroptes i
the 200%IdHA8 JSFRChrA-BORE/sP0270 17 at omi ser wheel can

be used. Alternatively, many different punps may be

applied. Instead of a rotary wheel, alternatively a

: I

i O BT EN TR A ik BEAREL KRl e TSR Emson
progess {TE). es may be dried 5 by other drylng met hods,

TheV\fliﬂl: %pqg\é\%sl il% %F %hfg'g @tm Yt hemg i ogtlc es @iﬁheﬁ éoa%%ng, the filler

benrgedssi)ecrmlesdcrtticat bedhithe ARghaty mayrge paﬁtfly mshedmakdtﬂ@lg%ﬂewssmg and
g? added at this stage it may be added
withgat Slleriad E st PRl de bt i Ral*\a%l?% Vi gasibyyoliapse.
passed through a sieve, and may then be subjected to
fluid bed drying.
The TE process comprises steps 1) to 4). To form an emulsion, the first step 1) is performed as

described hereinabove. No surfactants should be present since they may adversely effect the
third step of the TE process. Said emulsion is the so-called primary emulsion of the TE process.
The TE process further comprises steps 2) to 4) described hereinunder. Said process comprises
in said second step 2) the forming of a so-called secondary emulsion by addition of oil (oil-in-
water droplets in oil); and in a third step 3) the forming of a so-called tertiary emulsion. In said
third step, saline solution is added under agitation (oil-in-water-in-oil droplets in water), in
which the matrix material is cross-linked and the hardened particles (essentially comprising the
primary emulsion) separate from the oil phase and the saline solution and sink to the bottom of

the container to be collected and dried I a fourth step.
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10 As w Il be apparent to a person skilled in the art,
the particle sizes of the spray dried enulsion may be
wa@adjousvssds t o t he respective application, for erenpHeo0B$H00270
adjusting the size of oil droplets in the enmulsion in
the first spray-drying step. In another enbodi nent of
the invention, matrix particles are forned by the
Tertiary Enul sion 15 process (TE). The TE process is
suitable for producing larger matrix particles wth
hi gher | oading, the filler being especially critica
because al ginate may be partly washed out during
processing and wthout fillerg the TE process is prone
to result in particles which easily collapse. 20 The
TE process conprises steps 1) to 4). To form an
emul sion, the first step 1) is perforned as described
2)hg@ﬂkﬂ§bove No surfactants should be present since
they may adversely effect the third step of the TE

Th%Pl@@é@semlé%ma oksten bidsprribed pheyedpmised veith fﬂ]f nlgF eitation and a
secBAHy ERADIsR it ﬁﬁm@? vfl%&?s? %g glslg;r[ P‘gaéeg B ¥Wfisio JI gﬁfo CPf primary

conpri ses St eps erel nun
emp}smés sil (ompmay eary widelg.ah drefeadiratic omrilﬁz)rytehmlsﬁmr rdilnig 0.5:1 to 1:

20, 2o By T B BRE OB P 1A n o thira st ep

Suitgbld &tafion 1 ofn ah eﬁtuﬁ;ﬁm(iﬁl tHiester & Al M tRHA1SWRHE prodess steps
said third step, saljne solution is added_under

dengpils ot 3 Bambeiof factprhielidingyissprityand geamstry af theeertyiner ysed; it may
be #;héééh ﬁsr\%ll%taﬁ)}g?&eﬁﬁ% ﬁ?bﬁbn ’slﬁ 1&d 586 At %ge Gé Qéiﬁctfoﬂ%f container and

ened part sentla y conpri
adjpstingmtisringrapesi asndrdgghar ate from the oil phase and the
saline solution and sink to the bottomof the
container to be collected and dried | a fourth step.
3) TEpZddedy 098318 PCT/ CH2004/ 000270 18 2) TE-process
The grlnary enmu| si on _of step 1) descri bed above i s

To gfopgstinkpletiats to foraybardensd pagticlss thergeondarysaptiyian ip introduced to a
salﬁ%+lﬁh&ﬂof ﬁﬁﬁl@ﬁl@ﬁ%ﬁ%\?' QE ibs (?frb Rl sﬁoﬁ\?ﬁrﬁ Mbakiflim %réx},vsilver,

si on eratio imary 5 emilsion to o
alumyumamyngandwl, YOPDAT zprdezﬁm pmﬂerably calciofn, pnderagiyationuTlss mtio of saline

sotui s sk nir el iyt 071 oo 5B TLAR o 3 Pl ghBeepty 1571 o

2.5f100 /) AMardenth g bOparticled ﬂaqlﬁres ta@finiien andenti of ntdmevalent cations. The
fol |l ow ng grocess step depends_ on a nunbe

of
relatiyg @g),ognqs 9 plgma@r@,sg@@gpq)yvagy] B’“&é)b ,pgqf?rﬁbl@fthq 13tio of saline solid to
algmARBliA & 6: VS 82, prbfefYy 4:1 to 2:1, more preferably about 3:1 (wt/wt). The

concentration of saline solution may vary accordingly, and preferably is from 0.5% - 10%, more
preferably 1% - 5%, most preferably 2% - 3%. The solution may be in a suitable liquid such as
water or alcohol, preferably ethanol, or a mixture of water and alcohol. The ratio of water to
alcohol depends on the application. If more water is used, resulting matrix particles are more
stable. More alcohol will lower the amount of surface oil but also may extract oil from the
interior of the particles. A ratio of 50:50 (wt/wt) of water to alcohol is suitable for most
applications.

Instead of saline solution, an additional or alternative cross-linking agent may be used, as is well

known in the art.
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be adjusted as will be apparent to a person skilled in

the art, e.g. by selection of container and 10
WwW@adjoumps3mgy stirring speed accordingly. 3) TE-ppODEH005000270

cross-link alginate to form hardened particles the

secondary enmulsion is introduced to a saline solution

of multivalent cations, e.g. ions of calcium

strontium barium iron, silver, 15 al um ni um

manganese, copper and zinc, preferably cal cium under

agitation. The ratio of saline solution to secondary

emulsionis 0.7:1 to 4:1, preferably 1.2:1 to 3:1,

nore preferably 1.5:1 to 2.5191 (v/v). Hardeni ng of

particles requires a mni num anmount of multival ent

cations. (The. .rel atiye.apun 0 L gi.n d i i .
T B TiRr st S 8 P N e Yonin B0 SpfkaS g ¥etea. The i
phz%s@ colbdcgH d ﬂie&o? ahd ghlnitﬁ: r&iyﬂ:letl dorhfi?cielmyﬁﬂﬁ rs@lﬁllie)@lﬂ'selccﬂl@cts in the

2:1, nore prefera cabout 3:1 w). The 20 . . )
middy Salivs saiinm opcepibioRAd gt P%Fé?%? iz the Spadiin gpgficles will
infRBACRhSTRaEHY bf bﬁssf—fhﬂ&ﬁ?aﬁ%le‘s etB0t0 SR o thRb8F6Hm Pt/ f1deX0If cross-

- 5% nost preferably 2% - 3% The solution may be in
linleedsnaiticlds| tend todfleat] salinsisoltion eencentragion shodé be decreased or amount of

T e e e

application. If nore water is used, resulting matrix
CrlShnk eGPl BRioHheLoE Ayt tegpcordingly, as will
be 5}85%@& 1= ?éschﬁtkﬂ[éd% tHefartl P60 RAYIh&r il rdbult & §18wRboss-linking and the
50:50 (wt for t

_ wt) of water to alcohol is suitable for nosf .
formptivn etlaigsragglomesatesatdo bighsshkarrvallgesulitin dpformed stringy matrix particles.

addi tional .or alternatjve c S-ak 1 ki -
R e e e
link¥d et 0411300 d Gound &1, Fivstly spissedlishiprgasa@pbied te Srrepuibs

to the bottom O(L t.he cont ai n,e[ and can be easily
aggloinprates OF clonpale gy JRAEX PRiClesct s at the top and can

be recycled for efficiency, the saline phase collects

in the mnmddle. Saline solution concentrati on and
4) aibprecessf filler present in the matrix particles wll

Ol R B LT BE AR Bl R g Beiep ) gorthe D2

prdcesdked particles tend to float, saline solution
concentration shoul d be decreased or amount of filler
in the matrix particles (and accordingly density)

ToS0oH HEndithg Jpef8BREshd minimise costs it is desirable for a process to include minimal
adjustments to be made. The SD2 and TE process mostly does not require pH adjustment and

works under a wide pH range above pH 3.9, it does not require pH control.

Therefore in another of its aspects the invention provides processes operable without the

adjustment of pH or temperature.

All process steps in the SD2 and TE processes may be performed at room temperature. To aid
dissolution, control viscosity, or prevent microbial growth, temperature may be increased in the
respective process steps; for example up to 100° C, preferably up to 80°C, most preferably up to
70°C.



10

15

20

25

Cross-linking tine depends on the agitation/shear

force and may be adjusted accordingly, as wll be
w@ppanessisto a person skilled in the art. Too PCT/CHR004/000270
shear will result in slow cross-linking and the 10

formati on of | arge aggl onerates, too high shear wll
result in defornmed stringy matrix particles. It wll
be apparent to a person skilled in the art to adjust
shear force so that the resulting cross- |inked
particles will have a rounded, nostly spherical shape,
as opposed to irregular agglonerates or el ongated
stringy matrix particles. 15 %) TE process
Cross-linked particles may be allowed to dry by

nmet hods descri bed under step 4) for the SD2 process.
To avoid handling operations and mnimse costs it is

In l@R@Sinpadesseh Bdlatthgt es@psulitivn| culdiuhehitride i@hsed Z0high concentratlons
adjustnments to be nade. The SD2 and TE process nostl

Calawgsdﬂ@iderlé GRmosEVep st lstoRrBIstals, R&Sld%irsklé framdBe PrceH a@y start to
I t
ca R R RH AR o ek ahd ARG MR S, PR AnC RSN hata
calgnmchbbesle pouresaton of Pdr-abb éﬁ,\mtfnmbty 0.9t 1.4 instnreemiunbifelative to
pH or te rature. 25 ALl. pro n the SD2 and
the Bphufion RIBEEAL e 8 ulheieR 550 BsHRiskBer ature. 7o
aid dissolution, control viscosity, or prevent
m crobial grow h, erature may be increased in the
Thqr@fgfpe]@ta, Rt aélé/éggfeg%@%bodgrg?ntet)ag ﬁ‘fﬂsgﬁ' Wep@oq@@V@es a processes
usu%e?fn iR Yot B?ce?f&ﬁn chidBide R{rlﬁf:l?{sw Yot Srofefdbly 0.9% 1.5%

098318 PCT/ CH2004/ 000270 20 I'n knowh processes
calgiwinahlomigle solutions ipematiaof O7:1 -dal , prefemablyl 1o2:1 e &: 1, monsspraferably 1.5:1 -

concentrati chloride is corrosive,
25255%@& %thl%Pnf ()sf’coﬁé?rgleglu%éls%@a salt fromthe process
rray start to cause corrosion in stainless steel tanks

d fittings. Sur r|S|neg appl.j cant has_found that a
ThesS]Q% PEQCEIH iE: p}p’@]a]e ar qasy, eeiitiol gk sTeall matrig. particlesizesgghich are beneficial

in rﬁﬁlg{kﬁ{r aBlofptihn gpﬁca%logs/@ iR 56§ 1%39&@ IThE ]ID3L ﬁrﬁ@esﬁ% sgft!&ﬁe to produce
ermul si on as 1 ndi cated above, ssuff|C|ent to harden
matrixepaptani¢s witles majbnigy €50V thensm: qfdﬂtZOOuina rrhqre predérebly 26-100 pm,
h
moseg};?'gfgrlagfynio’ﬂé ur% i [i%?n%{]etr ’f‘h V’F]Enérlogenss I:r)nra?f K d?us?edo tE) ?gs% ts1r? g majority

of matrix particles with sizes of 100-1000 um, more preferably 100-600 um, most preferably

100-300 um in diameter.

Whereas oils may be actives in their own right and encapsulated directly, matrix particles may
be formed with an oil that is not an active and these matrix particles may be subjected to an
absorption technique essentially as described in US 6,045,835 for microcapsules to load the
desired active, for example a flavour or a fragrance to the matrix particles and form a granulate,
powder or paste. Furthermore, matrix particles may be formed with an oil that is an active, such
as a flavor oil, and other actives may be additionally absorbed after formation of the matrix

particles.

During the loading process, the active is dissolved in the oil of the matrix particles. Actives are

selected according to their solubility in the oil used in the matrix particles. To load a specific
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using a mnimal anmount of cal ciumchloride, which is
0.7 - 2.5 % preferably 0.9 to 1.5% 10 cal ci um
w@bdoandsies sol ution in a ratio of 0.7:1 - 4:1, PCT/CH2004/000270
preferably 1.2:1 - 3:1, nore preferably 1.5:1 - 2.5:1
saline solution : secondary enulsion (v/v). The SD2
process is suitable for easy control of small matrix
particle sizes which are beneficial in nalodour
absorption applications e.g. in soy products. The
SD2-process is suitable to produce 15 matrix
particles with a mpjority (>50% the size of 10-200 m
nore preferably 20-100 m nosii preferably 40-70 min
di aneter. The TE process nay be adjusted to result in

a Lorit of. mat ri x rticles with.sizes . of .100-.10 .
et o s pea R SRl s et Vi apraly g wich the active i
soldK18-\386ix aititled ndiyBe @daded By \Mcﬁﬁ%fﬂﬁ afiveSto MBYmBIeix Paftic¥BSn presence

in their own right and enca&ay ated directly, matrix

of wafer foE franspaEgtion s thegompquigd Yorough thy matrix materaal by pqugous diffusion to
the%ﬁtdréa‘;get@%iﬂk%ﬁﬁnﬁftﬁkfi X particles may be subjected to

an sorption technique essentially as described in
Thésneymd 45 w886 dépendadrcthe ampent|of saatrix matedalt fresenttandimaycbe easily

s s Rl ol iy vofha S BeT00 g 86ut 1036 of

waRB It 40% GOflaVar 6Pfrgsrantabof bthePattilve,Gn@ S0/89Y, Gfmiteik Peflicles (wt/wt/wt).
wth an oil that is an active, such 25 as a flavor

Magjy pariles weyey miedwithswaiely the flauenror Speianse mexbs #idgd and mixed
for @& B0I6 RO Bn Pl tEOEALERE 4 Hour ltsd(ﬁ;,lfgxs xahipld 8% s&ari‘ﬁesfs steel

loading process, the active Is dis vedel nthe ol o
mixihgbomk (eigx a Pabuit EhteScaleivliterk Deperslingsel the ppplicatioro mttiohg, for

to their sol ubili ip.th 1] used in the L4l X
exalghie ethehal el By addot 1 ol by 2RG s MhgladGa P! Bepparent o 2
perRaldkdddqn MedO270 21 active, the matrix particles may

be adapted to be forned with a suitable oil in which

the active is soluble. Matrix particles may be | oaded
Exi¥pRdding the active to the matrix particles in
‘—DTESEnce of water for transportation of the compound

through the matri x material by aqueous diffusion to

the qil droplets within said matrix. 5 The anmount of
EX%%Hggi-depends on the anount of matrix material present
Mat¥igl paBiicl&eairbS2 Procest] desipatbinyy/Migleols@ill | ed arti san,

sui tabl e anpbunts of water amy be for exanple about 10%

of water, 1-40% of flavour or fragrance or other

A sBtkibd & prefHePRoR L¥Rbse B dhint aR@fatd £ldSSind Mabiwd Water and deairated for

about one hour. Water is added in an amount corresponding to a viscosity of about 1.000 cps or

less. Adding 60% wt miglyol oil, an oil-in-water emulsion is formed using a high shear mixer.
The size distribution of the oil droplets is approximately 95% smaller than 10 um. The

formulation of the emulsion is given below.

Formulation of Alginate Emulsion (basis: dry weight, 2% moisture):
12.5% FMC Microcrystalline Cellulose (AVICEL®)

12.5% Sodium Alginate (PROTANAL®)

15% Gum Acacia

60% Miglyol oil
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Matrix particles may be mixed with water, then flavour

or fragrance nmay be added and m xed for about 30-60
worewpessiand | eft for about an hour until dry, PEDCH2004/000270

exanple in a stainless steel 10 m xing bow (e.g. a

Hobart Lab Scale M xer). Depending on the application,

al cohol, for exanple, ethanol, may be added to the

m xture to enhance | oading, as will be apparent to a

person skilled in the art. Exanples 15 Exanple 1

Matri x particles and SD2 Process conprising Mglyol

Ol A solution is prepared fromcellul ose, sodium

al ginate and gum acacia in wajer and deairated for 20

about one hour. V\&ter is added in an anount

orrespondj n . Vi Scosi t bout 00 cps or

and Geler R ORTREER GRGH oF HORERGr 1P wat o
emul sion is formed using a high shear nmixer. The size
distribution of the oil droplets is approximtely 95%

The Addinate emhlsionigatomised énté o spuay dtyieoto fofm tstell 8411108 ivomdioplets, which

drygr gp %\%‘%{v 25 Formul ation of Al ginate Enul sion

BRI NeMSFy 296 moi sture): 12, 5% FMC |

Th%él[d@t’eﬂ)é@fa@ldﬁ!e& @arielel ble@d@ed tH¥l 141NN cl]zorﬁfénsmbﬂ M a ratio of 1:1
ANAL( r) 15% Gum Acaci a.60% M gly oi |

'2337315!5 b&és&@wm@%béfpmwmayﬂwa 2 Gage sr(remétymg—step in a
r%’ﬁfﬁe?%ﬁqﬂl shéir ﬁbml ac%f uﬁ%oagd%%‘taﬂrat&g%&) whell®

ginate emulsionis ato to a spray dryer to
Theé msmtlsgmaltnm@@s Ingeve af4a/p n@uwemm g bize distributiph dinginigrfrom about 20-

PRI L RS IR KT -

esséntially Sphdrivh) matBiR attiles &lak hhvra KPR 0iPEStdIRYEIOREI-9L4 ThE final
is spray-dried in a second spray-drying-step in a

progpetdy a gevyder, which isinsadwble inetizteosi ti ve di spl ace punp
and a rotary aton ser wheel.

Example 2

Size distribution of matrix particles of a SD2 process run

Size distribution is measured and analysed using a Beckman Coulter Analyzer, 3.01 software,
2.02 firmware, with the following parameter: run length: 30 seconds, vibrator: 30, auger: 40,
obscuration: 5%. Calculations are from 0.375 pum to 2000 pm.

volume [%] diameter larger than [pm]

10 169.3
25 97.22
50 63.27
75 41.07
90 25.30

The mean is 62.65 pm, the median 63.27 um.

Example 3
Matrix particles and TE Process comprising Miglyol Oil
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The resulting matrix particles have 2-4% noi sture and
a size distribution ranging fromabout 20- 100 min
waolc@aessis with a mean of about 35-65 | am TheP@ECHR004/000270
particles are well-rounded 10 essentially spherica
matrix particles that have a surface oil content bel ow
1-3 % The final product is a powder, which is
insoluble in water. Exanple 2 Size distribution of
matrix particles of a SD2 process run 15 Size
di stribution is neasured and anal ysed usi ng a Beckman
Coul ter Analyzer, 3.01 software, 2.02 firmvare, with
the follow ng paranmeter: run j®ength: 30 seconds,
vi brator: 30, auger: 40, obscuration: 5%

. atign re fr 0.375 mt.o 2000 m,.,volu 9 .
T Bl RhiSn & el B thEin el bieall b5 BE g a solution of
MG add al@ihatedN vaker 36 shengrean is 62. 65 m the nmedi an

63.27 m 20 Exanple 3 Matrix particles and TE Process
conprising Mglyol G W 2004/098318

20 PS4 RA0AL000RED0r R TR AR emilsion i s prepar ed

romthe 1ngredients Indicate el ow by formng a
20 $obedinmmighate \PROTANAHL®) nate in water and stirring.
02(%\5% FMC M crocrystalline Cellulose (AVICEL(r)) 5 20
60%sNigyal Rl Al gi nat e (PROTANAL(r)) 60% M gl yol oil and

IREEF (A RTRUYr ' | hty of 25.000
ancps)f(aThe resﬁﬁﬂnﬁg@gggg%%g?&?%%)%%g is prepared by

adding 1 part primary enmulsion to 0.75 parts
The resulting secondary emulsion is prepared by adding 1 part primary emulsion to 0.75 parts

Miglyol oil and stirring until the desired matrix particle size of about 10-30 pm is reached.

The secondary emulsion is introduced to a saline solution according to the formulation indicated

below by pumping said emulsion through a silverston homogeniser at 10% backpressure:

Formulation (parts per 1000 parts, wt/wt):
770 parts water
20 parts Calcium Chloride (to give a 2% calcium solution)

210 parts alginate primary emulsion

The mixture is stirred for 2-3 hours. Upon stopping agitation, the oil will separate and is
removed from the top of tank for recycling. The salt solution is removed up to the level of the

matrix particles.

1% (total wt) silicon dioxide is added, the material is centrifuged to remove water. The calcium
alginate cake is collected. The collected calcium alginate cake before drying has a matrix
particle size of about 100-1200 pm, about 77% moisture, about 7.5% surface oil, and about 55%
total oil. Calcium alginate cake is dried in a fluid bed dryer to 3 % moisture.

Example 4



10 Mglyol oil and stirring until the desired matrix
particle size of about 10-30 gmis reached. The

W@ ewanok31y ermul sion is introduced to a sal i ne BOI/GH2@A/000270
according to the fornulation indicated bel ow by
punpi ng said enmul sion through a silverston honogeni ser
at 10% backpressure: 15 Formul ation (parts per 1000
parts, w/w): 770 parts water 20 parts Cal cium
Chloride (to give a 2% cal cium solution) 210 parts
alginate primary enul sion 20 The m xture is stirred
for 2-3 hours. Upon stopping agitation, the oil wll
separate and is renoved from4the top of tank for

e w2 et W A S - 4

. 424 ; d teht ri fuged to
renove water. The calcium 25 alginate cake is
col|ected. The collected cal cium al gi nate cake before
voluypg [%aly disseeter lapgerthan [ysadr ticl e size of about 100- 1200
gm agpout 77% noi st uregjabout 7.5% surface oil, and
about._ 55% total oil. g:gl ciumal ginate cake is dried
in a%Pluid bed dryer 6323 9% noi sture. Exanple 4 WO
2004/5098318 PCT/ CH2004/4980270 24 Size distribution of
matri_x particles of a process run volunme [%
di a er |arger than [?’gﬁf 10 781.4 25 632.1 50 493
75 396.4 90 274.1 Egaaple 5 5 Size distribution of
matri x particles of a TE process run volune [%
di aneter larger than [pn]

Example 5
5 Size distribution of matrix particles of a TE process run

volume [%)] diameter larger than [um)]

10 355.8
25 259.7
50 180
75 118.1

90 78.53



10 355.8 25 259.7 50 180 75 118.1 90 78.53 WO
2004/ 098318 PCT/ CH2004/ 000270 25 dCains 1. Matrix
w@aookiogdses conprising a plurality of inclusi onBCDTCHRIK/000270
preferably flavor or fragrance oil, dispersed within
a matrix, the matrix conprising a crosslinked pol ynmer
and at |east one 5 filler. 2. Matrix particles
according to claim1 conprising a cross-I|inked pol yner
derived fromthe group consisting of alginate and
pectin, derivatives thereof or conbinations thereof.
10 3. Matrix particles according to claim1l wherein
the cross-linked polynmer is adginate. 4. Matrix
particles according to any of the clains 1 to 3
conmprising a filler selected fromthe group
g-lﬂggnsisting of inorganic substances, preferably
carbonates, silicates, sul phates, phosphates, nore
1. Meeixgueiles comgrisiag aplwalitp ofi akchisionabLoil) prefemblyrfhiver or fragrance oil,

al ci ym.ph hat 15 | ci um.sul phat. '
B e B L S BAE F BAARE g o one
5 filgec, titaniumdioxide, and organic substances,

preferably cellul ose pol yners, derivatives thereof
and conbi nati ons of any or all of the aforenentioned

‘ . ) e Dorti el .
2 YSRGS s B AR TChI A BOER DA ARl rom
grougacor2Btingof adgindte 2nd peatin] d@ivatieas ¢hqreafor cabbipations thereaf.

1: 1.5, nost preferably about 1:1 to the polyner. 6.
Matri x particles according to any of the preceding

10 3. SMadiNBarGOBPAdcEIdN 13ciRaArWidréih the@ossAtikbd holymenss afginate.
filler. 25 7. Matrix particles as according to any of

the preceding clainms wherein the discontinuous phase
4 ARGt B S A8 P U EOTRRT Ry (i Selftipd from the
goep esnaistiyg binongaivsistanats) prefiorstily parbbmateshsilicdsed, owlphass,
éhvt\)'tsélgttgs; more preferably magnesium carbonate, calcium carbonate, calcium phosphate,
15 calcium sulphate, magnesium silicate, aluminium silicate, ground limestone, clay, talc,
titanium dioxide, and organic substances, preferably cellulose polymers, derivatives thereof

and combinations of any or all of the aforementioned substances.

5. Matrix particles according to any of the preceding claims comprising a filler, preferably in a

20 ratio of 2:1 to 1:2, more preferably 1.5:1 to 1:1.5, most preferably about 1:1 to the polymer.

6. Matrix particles according to any of the preceding claims comprising microcrystalline

cellulose as a filler.

25 7. Matrix particles as according to any of the preceding claims wherein the discontinuous
phase comprises oil and the particles comprise surface oil below 10% (wt/wt), preferably
below 5% (wt/wt), more preferably below 3% (wt/wt), most preferably below 1% (wt/wt).

8. Matrix particles according to any of the preceding claims comprising at least one coating.
30
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8. Matrix particles according to any of the preceding
clains conprising at | east one coating. 30 WO
wQo@/0038818 PCT/ CH2004/ 000270 26 9. Matri x peReT/Cak@™/000270
according to any of the preceding clainms conprising
colouring matter. 10. Products conprising matrix
particles according to any of the previous clainms. 5
11. Process for preparing matrix particles as
described in any of the preceding clains, conprising
i) formng an enul sion conprising a polyner, a filler,
and oil, ii) formng matrix particles conprising a
conti nuous phase containi ng adydrophilic 10 pol yner
and a filler and further conprising a di sconti nuous
hase contai ning oil hardenln said matrix
I@' A nartiedesggoqrdigg 40 mwf ¢@p reffings g} CORpEISIRE GolRyringaatter.

cross-linked matrix particles

10. Products comprising matrix particles according to any of the previous claims.

11. Process for preparing matrix particles as described in any of the preceding claims,
comprising
i) forming an emulsion comprising a polymer, a filler, and oil,
ii) forming matrix particles comprising a continuous phase containing a hydrophilic
polymer and a filler and further comprising a discontinuous phase containing oil
iii)  hardening said matrix particles by cross-linking the polymer
iv)  drying the cross-linked matrix particles



