SMOKI NG DEVI CE | NCORPORATI NG A BREAKABLE CAPSULE, BREAKABLE CAPSULE AND
PROCESS FOR MANUFACTURI NG SAI D CAPSULE This invention relates to a snoking
devi ce i nworpavEtesng a breakabl e capsul e, nore parti cul acirgBooe/e02péd t er ed
snoki ng devi ce incorporating such a capsule inits filter elenment. In this
invention, the term"capsule" neans a delivery system of a substance, said
subst ance being hereinafter referred to as "the core", which is encl osed
into a shell . The term "breakabl e capsule” refers to a capsule as

her eabove defined, gwhgaRi Behlitr8hebkeagABhe bapkenebyNDERROCEESAFPRESSUr €
to rel ease the corE——nUrE‘§pEE“T“CﬁTT"TTF"TTTT‘7§§T‘5§'?GEFGT€H’UHder t he
pressure inposed by the snoker' EEEEEQEEE;iﬁﬁnTHEBEQEnker wants to rel ease
the core of the capsule. In the prior art, sone snoking devices

i ncorporating a breakabl e capsules are known. For exanpl e, US2004/ 0261807
describes a cigarette isin tobacc d ilter el

connected to the tobac % Breggpg f it er ﬁggln% gagg% t%smhgrggﬁgék%%%gule
is disposed. $apsurapesl-en§oaPEIiGes adreuter gelsilind shelflubhdoasakabbe

l'i quid conposition including flavoring agents . The goal of US2004/0261807
is to nake |tsb%%%rble for the snoker to break the capsule, during the
combustion of the cigargftey; ;Lo gl df&? rgheaseeph they e of dhes a
capsul e. The gelatin capsulé s @ good storage capsule, but is sensitive to
moi st ure, andsphgr$oé1enrdwmbg}aﬁuaaiﬁﬁu$@h¢rn@alTﬁeélgérveﬁYﬁﬁemésmﬁt§ in

that the gel at shel |l | ose reakabi |.i i
rupt ured unde?ugﬁﬁaﬁ?ﬁssﬁ?é ﬁﬁ%sc‘g&n&? ?W I eeﬁelnaféltnezg%é%%%g% h{G’SSQQ
wants to gl eagget h@reore mdtaalaaM@anBaolls@iﬁg ehheg»ehataitedcamw eaof
the prior art has a very inportant deformation when placed in s i

Ki n

noi sture condehedhs, thf chhptbvdRing nerepbre:ef 3di bF%éﬁ?ﬁ(};ngt % ogaﬁe
pressure of higLh et Jhiigers, IhgcabLhi LD Stk USuia MRS o dihL.ayOhst he
crush strengt to be exerted to rupture the capsul e and through the

def or mat i on obppbeedapsal ebabien prmssar esdlsiapptsdd. Féccoreipgesémt the

| nvention, thgn%gg Qo%{r%ggrkégmafluld includeg finely divided solids,

15 such as a powder, and also gel, or any physical state of a
product wherein said product changes shape or direction
uniformly, in response to an external force imposed upon
it. According to the invention, fluid preferably refers to
a flowable or gellified product.

20

The term “breakable capsule” refers to a capsule
as hereabove defined, wherein the shell can be ruptured by
means of a pressure, which results in the release of the
core. According to an embodiment, the capsule of the

25 invention may be specifically designed to be incorporated
into a fluid medium such as for example a gel, a pasty or a
liquid medium containing water; in this embodiment, the
capsules may be suspended or mixed by any suitable means in
order to bring an visual effect of homogeneous dispersion

30 of the capsules in the medium; advantageously, the shell
and/or the core of the capsule is coloured. According to

another embodiment, the capsule of the invention is



dry state shall not exceed 2.5 kp : a crush strength of nore than 2.5 kp
appears too high to achieve the expected results. There is therefore a need
to buil d wp 20eveiempsul es having a crush strength of at mostBRo6/BIepozand abl e
to keep their breakability even when exposed to the noisture brought into
the filter during the snoking. The Applicaat has now found that the

i ncorporation of selected hydrocolloids in the outer shell of the capsule,
and/or the coating of the outer shell by a noisture barrier |ayer, results
in capsul es kgeppBgstheihtabhl Ebyifloorupluie wedhim, assahkasgfdeverampyen
after exposition to the noisture brought in said snoking device by the
snoker. Thus, 2t REYWEAT¥enBIdoRTEEOSCES Ve &PSniilTd FBA/QF JdoiriFhget - fhe

reci pient inc L ot _a ecei ve burning products, preferably
t obacco, a fikg %ﬂg e%%ngbﬁﬁ?gﬁafs connected to the recipient, wherein said

filter conprises at I%@t%%g{%@é e, sapsl gors%ﬂegggéugﬁﬁl%?gg; B%Sa

crush strength G of keepi ng a crush streng 5 to
2.5 kp ands present iy andefrerlnataoa eppléesstiiban (vaothpastef mostdhwasher
prior to rupture aBten hﬁ¥%ﬁ€ been sybmtted to a snnk%ng test A 'd%Lt IS
known from on8Y8Ri I edH 2Rl iR ION S 28 RPPLSCThRUPEE T pPEAt Yray
be the rod of Laxei-gar etsta%ox;ﬂ)'h,ereﬂrf‘ tﬂ&@é&d@d&iﬁpd%%piﬁcé@m(wo-oi:hein
initial crush strength G of the capsule is neasured before snoking, by
continuously Rbpryeaguaicedd wartiidal IBEXAANRNeCTHER t i BFRIURES| FUFRur &S

using a LLOYD - JINE i git Force-Gauge, Mddel DFI'S 50, having a
capacity of 2§R§%Q§1Feéggﬁﬁkgﬁ %%dogé% %g?génd an accuracy of +/- 0,15 %.

The force,gauge is atiachgﬁsto a st and; thgeﬁ@ps I fi Qgﬁﬁ}ion@geintgg%
e

m ddl e of1 pl ate t hat™i s ve&%ﬁf%ﬁ h B*hghtal read scréw devi c

Pressure is theapappkiredsimanuss | ysafdtbhelegaugm teecardssihe ofixicagpenilesce
applied at the very noment of the rupture of the capsule, ( asur%d i% §g
or in Lb) . Ripcdveisg tRackapanfelees @ MhCEREPENLESe Bt t RESEEFEPL

capsule which larger diameter is from 0.5 mm up to 8 mm,

preferably 1 to 5 mm; more preferably 1.2 to 3 mm.

15 It is of particular interest to obtain seamless
capsules, as the breakability of a welded capsule (also
designated in the prior art as softgel or hard capsule) may

be influenced by the easy or unwanted rupture of the weld.

Fuji patent application JP10291928 describes a

20 capsule obtained through a co-extrusion process, wherein
the external liquid phase comprises gellan and calcium
salts. Gellan gum, first discovered in 1978, is produced by

the microorganism Sphingomonas elodea.

The Applicant has found that the production of

25 gellan capsule through the Fuji process was not
satisfactory and resulted in poor quality capsules and in
processing difficulties, because the gellan was actually
gelling during the co-extrusion, and it was not possible to

obtain spherical and homogenecus breakable capsules.



The snmoking test Ais perfornmed on the snoki ng Machi ne HEI NR BORGAMLDT RM
4/ cs. The cigarette containing breakabl e capsule is positioned on the

snoki ng mMEolneT 12981t he standard starting position. The adraBeabbh@9os
paranmeters are set up as follows: Puff volunme: 35 m (as defined in
internationally standard nethod for snokinrg machine) Puff period: SO
seconds Puff duration: 2 seconds Puff sweep tine: 1.8 second Exhaust sweep
time: 1 second The test is finished when the cigarette is conpletely snoked

or after 7 or 8 puffs . The final cru str [ ur; diavi ng
conpl eting the snoki AgfestLa FGFEPPOW%?%S éﬁgﬂg%%ggnggéﬁrﬁg@ntl% ?fcc))té%{jure as
used for the gpasU ML and Theuslef ohatt the akatbackapstl ehies paliso art

nmeasured after 'snmoking test A, just before the rupture of the gsgsule The

f .
def or mati on QrIRRIONTLY t Bt If8le akP otBEt RESFSRITE CHpstPECHIEnEE and e
w dth of the T&%ﬁ%‘%ﬁ%ﬁ(}ﬁr@%ﬁbéﬁﬁﬁ“%&ﬂ tsDft  URt W1 ACCRIMI MY ige One

enbodi nent of the snoking device includes a capsule having a
crush streangtdo Gxiofudidn t cstekp, Tres er dfly Froligans 1 caxridgehndPWeep ng

a crush strength Cf in the,range of 0.6.t0 2 kp,,prefer [ of
0.8 to 1.2 kPIPFrSsubhPEeed (o'} h8°§ﬁ‘§EFH§ngstl%&ﬁcg\cgglﬁéleng%%%@%{\ot %er
enbodi ment  of gd fieah V@Y | pBrfbhacdel ohMdbeshed Wfe bedakabl esehpsyl eand

within the snbking device at the |imt_of rupture, before anLg]bafter |és
subni ssi on t coRTETHKIIRE ¢ e rPE1siRo} Bs sthh FEF NP rARTELTY 128t P han

1 mm Accord‘P%&&é‘dp:ﬁm%rﬁ%%le"’g?diMt&fxtimx}- N\HdAka 1t hehepBS Uhed i S

such that it ‘craps or es an audi bl e "pop", when ruptured. .
Advant ageus| yombhenshes | diveknesouwsfveathe tapsukbeppsles- 500usi cPlpained

preferably 30,190 eLons, L i Lebal! Yo00,00 Wher el DU sorc
more preferably33tnd £0s418ingndapyeledDierrederiabtykdbbe t cagsblan - thae
ratio Applicant found a solution to this subsequent technical
problem by contacting the capsules with divalent metal
15 ions, preferably calcium or magnesium ions, or by using
organic acid solution, once the co-extrusion process 1is
finished, and this finally lead to satisfactory breakable
capsules.

Thus, this invention relates to a process for

20 manufacturing seamless breakable capsules and to new
seamless breakable capsules.

The process of the invention comprises a step (A)
of co-extrusion of an external and hydrophilic ligquid phase
and an internal and lipophilic liguid phase, in oxder to

25 form a capsule having a core comprising the internal and
lipophilic phase and a shell comprising the external and
hydrophilic phase; and a step (B) of washing and immersing
the capsules into an aqueous solution preferably containing
a curing agent, the curing agent being one of the means for

30 making the shell breakable as required for the intended
use; optionally a step (C) of drying the obtained capsules



di anmeter of the capsule / thickness of the shell is in the range of 10 to
100, preferably 50 to 70. The shell conprises at |east one hydrocolloid
sel ect ed woamgabdisan gum agar, al gi nates, carrageenansPCTABTG/NRIOAr abi C
gum ghatti gum pullulan gum mannan gum ornodified starch, alone or as a
m xture thereof or in conbination wth gelatin. The anount of said
hydrocol loid (s) present in the shell is 1.5 to 95% ww, preferably 4%to
75% w w, and even nore preferably 20 %to 50 %w w of the total dry wei ght
of the shell. .Ln e dicgen ednhy I gnks an
gellan. In a Skfef)g}:?%gfag%ogi %EEE? c()fﬂ?t %g %H\%g%tﬁfigﬁb \%ﬁgngﬁgggi%ﬁ ot

conbi nati on witflhidt medasim.anot her gelling agent, the weight ratio between

gel l an gum and the oth ellin ent (s)._is from 2 :
preferably 75/25 to 25/6:1%610 and vtgtﬁ‘lér}oorrge %rlle eer%snl f%?r(fpc%%s%%'/ 484’1?%1550}“%?l
Accordi ng to amehbker eihgsburentdedpt iermarendhi oshdlle sheiditomaios bads
than 80 % gelatin, preferably less than 75 % gel atin, and even nore
pref er abl y> | eSSPERAR APLIRIEIH b SeFGRPOBRS: KEFRt EF &r RS Ght Obr thfe
shell. In an gliternatd: %@é)ég i [ ti d hergapsukgignekudes
a noi sture ba?Lrl}qgrlIacofalt\ﬁ'ﬁLng. I'n tn%?és’lgémto:gigrrg%t\é?qt r?em}sshell of thg capsule is
coated with aphesastisoneereimaiter baeferreflager aconpiisi errat - | Ehst shrael

noi sture barrier agent ,dispersed_in_an_organic_solyent _or Lp an aqueous

sol ution or s&: r‘?sil(‘?nhelrﬁlflﬁ]% egrrﬁggler]%ﬁ - tPh& sh\ééﬁ@ gglﬁl%e'rrade of any
hydrocol | 0i d, incl udi ngrn@ebadimg Wabchleanigventeonst idhg esxierhhnt ldamddt he
only gelling agent of the shell. But preferably, even Wtﬁtlt he presence of

the hydr opfobirdlaggatineg 1dfe as BEIL 18N FECEEs Cal'ed 1&t "gnbifnt- 25f SYE)| &nCh6r
agar, or carr %g:h%%%{\?{irﬁlt@dﬁam%h Q. lARLC M= 1A% PRt HRI1 19 Ridehi! an

gum or naannan gum sufficient to bring a certain resistancé to moisture; in
this case theasshdlilleay | podude Im&tadb SFeduestedeimd| pgmrit.o W% wlidudsd

even nore preferabl 0 %to 50 % ww of the taotal.dr [ : :
shel | of at | e%ﬁeaf%r%bﬁydr%‘éb?fﬁoia@%eﬁ%dt eHOF?orﬁJf%%erg%%l cg%i ?ﬁ%}gf%f s
gel l an agar cafgrghegiaTantdblpuldadiamigea cAceendizeg twatamat her enbodi ment
of the invention, the shell of the coated capsul e includes gell an

e Or
arabic gu or pectinesBYor "§§AFIN8r GGt es ™ or tRer rAGREEREN 8F gfrdds
gum or pullulapgumQr MRONAR GUPQL - Xt yhe sbhefefbidUioc convert an

aqueous phase from a flowable or fluid ligquid to a solid or
a gel.
By ‘“sequestering agent” in the meaning of this
20 invention it is referred to any agent complexing, chelating

or sequestering bivalent ions such as calcium or magnesium

ions.
The term ‘“substantially”, when referring to a
number or value, means + or - 10 % of the wvalue; when

25 referring to a sphere, it means a distorted sphere which
larger diameter is + or - 10 % of the diameter of the
expected sphere.

The term “wet capsule” in the meaning of this
invention, refers to a capsule which shell includes a
30 positive amount of water. The term wet capsule is used for

the calculation of percentages of ingredients in the final



does not include gelatin. According to an enbodi nent, the weight of the
shell is of between 8-50 %, preferably 8-20% nore preferably 8-15 % by
wei ght / t oweal2oewiigdst of the capsul e. Advant ageously, t hePatr/iBaasbo20ete

noi sture barrier agent is at |east one hydrophobic agent selected from

t hose suitable for confectionery or pharmabeutical products, preferably
sel ected fromthe group consisting of waxes, especially carnauba wax,
candelilla wax or beeswax, carbowax, shellac (in alcoholic or aqueous

sol ution) , ethpdueel ld4 ogBe11 hydsoyoed et Bpe celldidlesdon based on
hydr oxypropyl cel | ul ose, |atex conposition, polyvinyl alcohol, or a
conbi nati on t li8eefEyY NMeiehsr oferably fipaé REOFBESt OgnéLRdilst ure barrier

agent is ethyl cellul Oi’ghé).rb?e?ké%ﬂéecgﬁvsﬁﬁgy!aéb%xl Lpse-anghshehlaetion

Accordi ng to anot her enbodi nen the Tnvention, the hydrophobic noisture
barrier agent prefelebdycomsisnati orrofhhydtoeygtbpy [Emethy 06 8L ukoses kp,

pl asticizer, mcrocrystalline cellulao nd color or.an ther .
comer ci al %ze@r@éﬁtﬁ%j'tyi h St Lﬁﬁjefq':f hafigd5f v%%ﬁﬁ%f gﬁflr‘nn?r SRCSERSEC,
or Qpadry fromy@OL QRGN Aseeedibng t @ranciher esabediaentinf wbgsinyent ign,

t he hydrophobi c nmoisture barrier agent is a filnogen gelling agent,
preferably geldoat iguevistiye FOPIHES hel Loady aRtiferl 100nPrteCBE PELst dife

pl astici zer, [ | yegrol r b | bEt @hhe tEdAGEEdNEI QY 1y
pol yet hyl ene g}‘)}%& %%\%t hggép&u?% cg#)zloér\ﬁ‘{lﬁ %Fasthieci zi'ng pr opérti ese,
and opti onal | yprezerciithveh tikentro asagdu reidadiyd vering isadiektiypoetesp & -1 vy

citric aci,d, fumaric acid,, mlic acid, and the,like. The amunt of
pl asti ci zés réﬂ@ﬁs %FB‘F}\ hP 3%%@;6\/\@%&1{?‘“ pr8f TS T om Z%Ot%lg 15% By
wei ght, and eugpvipre peghetabby fromchl o FHR%DY ceebght wddéhe Drtsl sir,y

wei ght of the shell. The shell can advantageously conprise a_colorin
agent whi ch r efberisiceas| @aPaHeEy Rt 290 of 2t KeSeABsuPR Rt Ri-A2t K& f iain%eran

during the Ml AGIUL Nge PLOCCSS 16f o T148LScofBe COLYY Nk 3etlohsd to a

preferably chosen angng col orant's "and pignents . Fillers can also be

i ncl uded in theaniposid | capstiléhésspeklitibpefi lderthe meddie any suintlatice

material that gan inqrease fhe Beroenhagg of Ay Mgl LAde adadel
Pressure is then applied manually and the gauge records the
maximum force applied at the wvery moment of the rupture of
the capsule, (measured in Kg or in Lb). Rupture of the
capsule results in the release of the core.

20 Gellan gum is a hydrocolloid which, according to
the invention, can be used as the sole gelling agent of the
external liquid phase, or in combination with at least one
ohter gelling agent. Other suitable gelling agents may be
alginates, agar, carragheenan, pectines, =xanthan gum,

25 Arabic gum, tara gum, ghatti gum, karaya gum, dextran,
curdlan, welan gum, rhamsan gum or modified starches.
Suitable gellan gums are for example, but not limited to
deacylated gellan gum. Kelcogel® can be mentioned as a
suitable gellan gum.

30 The amount of gelling agent present in the shell

is 4 to 95%, preferably 5 to 75%, even more preferably is



| i qui d phase and thus after co-extrusion in the obtained shell. Increasing
the dry material amount in a shell results in solidifying the shell, and in
maki ng i twphyeiwaadsiy nore resistant. Preferably, the filPcenBrwe/sebect ed
fromthe group conprising starch derivatives such as dextrin, maltodextrin,
cycl odextrin (al pha, beta or gamma) , or céllul ose derivatives such as

hydr oxypr opyl nmet hyl cel | ul ose (HPMC) , hydroxypropyl cel | ul ose (HPC) |,

met hyl cel | ul ose (MC) , carboxynet hyl cel |l ul ose (CMC), pol yvinyl al cohol,

pol yol s or ”1XbuﬁﬁatB@ﬁeohpr@eﬁgféfbfébﬁypiﬁfQﬂieﬂofLJ|§ w@ﬁghénnﬂﬁttﬁé
filler in the shell is at nost 5% greferably from25 to 95% nore

preferably fromcad ﬁ@Y8®%&6h§ efehhfpeBepteferably from50 to 60 % by
vei ght on the Lot al dry el oht a7 LhecshetlacThe G, oL, he £apslecyer
e 1rnventi c

included within the snD I hg device of on nmay I n a mxture
of materials gélmﬁngueg&nwhlmheaM@ﬂghmuﬁaﬂﬂd:hﬁtwnﬂn|gé13amogmhland the
i net hanol or of nol ecul es fornu ed aﬁ 0|I/w§1er/0|l n%IS|on

5 2/

According {0 REPEET qﬂﬂﬁﬁﬁqﬁa 0tS t hEOPNGEH L orC t AR/ 80 ePEFEgTably

breakabl e capgul/esacedr 8isngst 0 4he RNt hSPe I YR EARIS DY £¥8IngMo Al t @092%
of said capsule, preferably 80 to 92% nore preferably 85 to 92% The core

of the capsuléoﬁﬁﬁ i ncl ude one or nore |Ip0phI|IC sol vent s conventlonally

used in the food, phar t S UQH?I i d
enbodi nent, these || pori%eﬂ%Il CJL?jIX‘/’enFli‘igmalq])%t'L trig yé(;ers?dgl el i‘%l{‘g
medi um chai n timgkiyc@ta]cﬂes;sa@d-elamemarﬁhml aostr |@e3ﬂmfa}:d@s @fea:ta@rylthanand

capric aC|g or m xtures of triglycerides such_ags vegetable oil, olive oi
sunf | ower 16i1 * copﬁnﬁlPre5FEGH&¥u9r8PFergFQBE d8éd oi |, wheat germ oi

mineral oils and silicongeiksiiIhe BIOURE, OEull'cBB@Q' |t'n§t§9ié(§”ttﬂaﬂ:t|&%n
core of a capsule according to the invention is of the order of 0.01

90% pref er entiinglleps2s the 759 bpnieoghtobf driie nateliavei ght Wie t ﬁ@t@éfp@al e.
The core ma L. 0 e e r a e S
Y| BLS045°TRILSE BDC Ol DT 6 S PAB! Lecole A anee. ppl e o2

conventional ly on o or fragrance
conposi ti ons, defefermddialaramintc, 1meap@m6aknnﬂgulﬁ§5quBenpémfylng the
hvdr ocarbops. gd rore Rar thoulafly esgential ol L, alohol s, defydes,
phenol s, 1 g pay Yy
impermeable. Preferably, the filler is selected from the
group comprising starch derivatives such as dextrin,
maltodextrin, polyol, cyclodextrin (alpha, beta or gamma),
or cellulose derivatives such as
20 hydroxypropylmethylcellulose (HPMC), hydroxypropylcellulose
(HPC) , methylcellulose (MC), carboxymethylcellulose (CMC),
.polyethylene glycol derivatives, polyvinyl alcohol, polyols
or mixture thereof.
The amount of filler in the shell is at most
25 98.5%, preferably from 25 to 95% and even more preferably
from 50 to 80% by weight on the total dry weight of the
shell.
Using a divalent metal sequestering or complexing
agent allows trapping the divalent metal ions which are
30 possibly present in the components of the liquid phase
including water and which have a gelling effect on gellan.

Thus, the use of a divalent metal sequestering agent,



carboxylic acids in their various fornms, aromatic acetals and ethers,

ni trogenous heterocycl es, ketones, sulfides, disulfides and nercaptans

whi ch nmaywbeoevaewstii c or non aromatic. The core nay al SECTABRIN6/8@IENE OF
nore nol ecul es or extracts for cosnetic use. The core may al so conprise one
or nore fillers as used in aromatic emul si@ns. Mention will be nade of
dammar gum wood resins of the ester gumtype, sucrose acetate isobutyrate
(SAIB) or brom nated vegetable oils. The functionof these weighting agents

is to adjust pherdedsily o 4 heifdilind LH esedhiEs €OF 0O raé@ﬁtShgh.h.oWEYtﬁESO
conprise one Or nore sweeteners, which may be prOV|ded in the form of

sol ution or sg§ééﬁ@|ontpn ebranoko- eEraHpeds oWishpuabl eusdestsabls na?rbe
but 15 not |1 GLed Lo 1aznar gﬁm%paﬁﬁ%gn@hew@%xwa Lalgse, acesul fane,

neot ane, etc. rrse sensate aronatlc
agents, which provid elther fre heni n fect or ot, effect t
nout h. Suitabl e fresﬁ]é]ﬂ? n&“géléﬁt ﬁafe@él%sg:ﬁfﬂéﬂge ?i%?nF it eag mo%ia Ryl
succi nat e sindpgefievablyestt heseot sy b.hdpaﬁrfethmecé Bargseeablyr hrmabket edsky

the Applicant. A suitable hot effect agent naé be, but is_pot limted to,
vani | |yl ethyPYEMﬁéﬂhtTﬁé fhey SPtRG gﬁ@nW§18 t ofaliNBe SE6ILkbi 1§ zed in the

sol vent of the core of W e ﬁlﬁ'&'x}a‘g@erb&éeér EoPOEhE' Bkiednhe, phakyral

or synthetic aromas an ragrances Exanpl es of suitable fragrances are
fruity, confedsiahehyq1zédnwwtesmeaﬂ/omo@dywhﬁagﬂﬁnmes Exéngl pyogkssing

sui tabl e aromas are vanilla, Qcol at ci.nna Accor di ng
to an enbodi mYRL St ??ﬁ?%?ﬁeﬁ??ﬁﬁgf?h%qxn?ﬁeﬁilaﬁguggnpﬁe@ %BﬁW%UFé P%
the rangei1of bBatwaemt5nd a1y scpfekeeabny 36<b@.ny, nore preferably 20-40
nmg. The invention also relates to a breakabl e capsul e suitable for belng

incorporated in the fil%kee ofseﬁ%ﬁﬂém@gdevﬁ&@ntv\hl &F i s?substtant i alsey-t,
or outer coat PSSt the CRpeirEhas The bt Ty TD rerdre dog adatronia
t he capsul e dudtrmatiche wat.epdbnougbhosmhatée he tﬁnﬁas@zdmn oy riopha spinelcer, .
The breakableé%a%%%!%é%gagggpﬁ%sp%akgeab%Y%E&k%ges thereof.

15 The hydrophilic external liquid phase may further
comprise at least one plasticizer, which may be at least
one of glycerol, gsorbitol, maltitol, triacetine or
polyethylene glycol type product, or a polyalcohol with
plasticizing or humectant properties. Advantageously, the

20 hydrophilic external 1liquid phase further comprises at
least one colouring agent or pigment; according to a first
embodiment, the colouring agent or the pigment is in a form
of a powder or a suspension stable in an aqueous medium.
According to another embodiment of the invention, the

25 liquid phase may include perfumes, aromas, fragrances or
any odoring agent.

According to one embodiment of the invention, the
co-extrusion step (A) of the process can be performed at a
temperature being from room temperature to 100°C.

30 Advantageously, it is performed at room temperature, which
means between 18 and 30°C, preferably 20-25 °C under

atmospheric pressure.



conprises a core as described hereinbefore, and a shell, saidcapsule
presents a crush strength fromO0.5 to 2.5 kp, and keeps a crush strength
from 0.5 wo 28071kgs1and a deformation of |ess than two tRCTdBm06/HG290di anet er
after having been submitted to the snoking test A . According to the

i nvention, the hereabove described technicé&l features of the breakable
capsule within the snoking device are those of the breakabl e capsule of the
invention as such. According to a preferred enbodi nent, the capsule of the

invention is a seam essTgaPH-@xteRACREGHPUG & SPEXhFHEbRH BkOEeSSonThe
co-extrusion process is a synchronous extrusion of two liquids: the

external and Rfdtyphilliiosidisquithepragernadd ake hydeerial 1 dndl i apbphphpge.

| i qui d phase. e exit e | ses:Lhteae i 08S ! und
i op. formati o Ceiel Sars T et on Bop e e TS l SRS, Rar eEe TR
drop is a spheeefoimtleukigui anf ispgpapldse iamsi de pthecashel 4s pllaserifdé in
liquid fil] phase_is hereinafter referred_to.as. "the core! .. The shel

phase is Hireﬁﬁaﬁﬂéﬁoﬁefé??% %%CL%SH¥%eOEh¥PFCh:Jf%éh%5$§%Ié§C8Fp?ﬁ3Led

i nvention nayphepraddaed by any suitable co-extrusion process. Preferably,
the capsul es afe produced by an apparatus and a process as_described in EP
513 603, the discl osureAgicomkiiely | gchea@i renrGpRItat &f byheef éR¥RBELOR,

According to i t L,n [ after > Q= - US| t
the sol i dif1cattan ShepobsoRerb8toba Eublamh e oor At Ae 1 EhE P e 8B, Tl
to ensure cor pegtfogekh hy diedgicnshedldf bheexapphiéeby icontaidts ngot kesuwet h

a cold bath. The cold bath is preferabl ld oil. By cold.in the, nmeani ng
of this ii@en?P&ﬁ?CFs ‘-?%alrﬂn% Pénpeiat ﬁ%@igf b‘cgqu/\eﬁﬁg“fpgﬁd B3 68nFaC%1n9
preferably 2 and1Qi0& o eBLE Pheher ehkycefgbphwaenad aprdrbr861yThe cold
capsul es may then be centrifuged in order to renove the surplus oi

optional |y washdd @t lrdiganmslsépventCdic MeaESaceEYne: STEHIA L Heet &gézow
et hanol . pet 1 gloup elfislec,ts,) A5 L. J.ambue e AuLpl 4591 Lo apd died

According to one erbaodiment of the invention, after the co-extrusion step,
and event ual | pridferadlliydif ikeaki ox.step, the capsul es are centrifuged.

Accordi ng.to anot her enbodi nrent of the inventjon, the capsules are
co-extrudéd, centrifugedaRF 5%&?%/emb°élment of EAB*In%entiln, the

capsules may then be centrifuged in order to remove the
surplus oil, and/or washed with organic solvent (such as
acetone, ethyl acetate, ethanol, petroleum ether, etc.)
also to remove the surplus oil, and optionally dried in a
20 air flow at controlled temperature and humidity. The
relative humidity of the drying air is 20% to 60%,
preferably 30 to 50%; the temperature of the drying air is

of 15 to 60 °C, preferably 35 to 45 °C.
According to another embodiment, the capsules
25 are preferably immersed into an agqueous solution or an
emulsion containing a curing agent which comprises a
divalent salt and optionally an acid. The effect of the
immersion step is to wash out the oil remaining at the
periphery of the capsule, and to gradually strengthen the
30 shell, notably through dehydration and osmotic equilibrium.
According to one embodiment of the invention,

after immersion, the capsules are dried in the same



imersed into a solution or an enul sion containing a curing agent . The
curing agent may al so be ethanol or any ot her anhydrous organic sol vent,
such as ewbybo7auedsat e or i sopropanol, naintained at a tecpaBzwen@c
between 0 and 250 C, nore particularly between 10 and 200C . The curing
agent can alternatively or also be a bath ef calciumions, for exanple of
cal cium chl ori de, dical ciumphosphate or calciumsulfate or a bath of acid
containing calciumions of pHless than 5, preferably of 3 to 4 . Exanples
of acids may ipic acid, f i id coni,c i ¢

gl ucono- del ta-%I gc%tqg&é’.nsThea%al l!é{lgﬁ%nblg%%&or a}ei%!v 'bat%ccfog'l%rg er%%l yagtOtger
tenperature oferddddmdnt0Gf fheefatadbtyidd, taf200Cimmdheieff echeotkcatlsales

i mrersion step is to wash out the oil renaining at the periphery of the
capsul e, and E&FSgrfusd™$Sstrengthen the shell, notably through dehydration
and osnotic equilibrium According to an enbodi nent of the invention, after
i mrersion, the capsules are dried in a current or air at controlled
tenperatur® and huni di t Jhe Thainiglcat pgenunpeefsraply hecdiBh e divalzod t o

60% preferabl to % htqgg. 1) r e- of;. Yifg 3i ri d.$s of tq 60
0C , prefer ablnilé%g t:bo%g’c. © c%or i'ng écj) cgfh Eeirlﬁ{o’!cg)lgFgr%nt 0 alt hjéér?sﬁ'veﬁgl?%ngst he
capsul es can halelitai nechsusimngaigmesfiald dwiniezg met hod: coextrusion of the

external and hydrophilic_|iquid phase on the one hand,, and of _the,internal
and |ipophilic liquid phade ande B%p&ﬁgHF%OBf TheEBoregh FRBEBEREPIn NS,

optional ly centydifidgald ot LPtHPORLLYLTPMEr 81081 6htt hetaapsuhes 0yl ned
in a bath of calciumions or acid, optionally followed by drying. According
t o anot hedOenpodifrrablt heoptecasadaceat ding t@r t HEAGRRREHLT orfFLiFe hefmore

conprises a coatldg. %13}3, gé’ah'f&% 5 E001 08 JBT SEUT &: DAY LLehoAULer '%)ﬁgcfidﬁ
applied on th capStﬂe . Preferably, saldlcoatlng step 1S perforne y

di ppi ng the capsifisas | draddeallicigms @hdspiiptear Dyisprajundoan coayi bg the
solution onto the capsu] es. Se%i d coat,i ng step is preferably gerforrﬁeqC after
the drying st&FUemie cBpREfeSimetrif 2t aredVBy ke 19Te” pRrogediution

can be at a temperature comprised between 2°C and room

15 temperature. Advantageously, the agueous solution
containing the curing agent is maintained under acid
conditions of pH, and preferably at a pH less than 5, more
preferably from 2 to 4. According to a preferred embodiment
of the invention, the aqueous solution or emulsion

20 containing a curing agent is a calcium chloride solution
having a pH of 3 to 4.

The agqueous solution containing the curing agent
can also contain preservatives or bactericides such as
benzoate, parabens, diols, cetylpyridinium chloride,

25 diazolidinyl urea or any preservatives used £for food,
pharmaceutical or cosmetic products.

According to one embodiment of the invention, the
process comprises the steps of co-extruding the above
mentioned external and internal liquid phases, optionally

30 solidifying and/or gelling the surface of the shell by
keeping the capsule under cold conditions, as explained

herein above, optionally centrifugating, optionally washing



of the invention are essentially or perfectly spherical and very
honogeneous in size. The invention is hereunder illustrated by the foll ow ng
exanpl es,wohwetnisdsoul d not be considered as |imting thecsappesc/odothe
invention, and shall be read with reference to the figures . Figure 1 is a
di agram conparing the crushstrength of a aapsule having for sole
hydrocol l oid gelatin (herein referred to as "the gelatin capsule”" , and a
capsule of the invention. Figure 2 is a diagram conparing the crushstrength
of a capsule payigg. b, ke ngggfgy@iﬂl%aa&&ﬁb@r&mz@é ,erzlcﬁﬁzf@i@g

"the gelatin capsule™, and a capsule of the invention after snoking.

EXAVPLES Exanphe tefwhttygesapbudapsihnss pressntsnts tseletinn stertairing

prepared by co-extrusion as disclosed i tent. EP 513603, The conposition
of capsul es aBcBraihg ?%e?ﬁe pres Yl?xﬁa\r;leir?fi &;Wl?%fg?een%ae%ls%geiOOM H11
(having | ess than 80 %gelatdihand idied udingligeidtrnofuihe | Sneénetonn Tabdl e
1 below, and the conposition of prior art capsules containing 80%gel atin,
ref erenced 10821 E8DLYiBIdPobhing/ Fublied 2 H&ERHN, O8I gt FedudPtapsiite @

20.56 ng, in whj : j.ght | Iyier 3 1 99 f ght ; h
core: 16.88 n%@%gg.ellé‘%éfg‘abfgilgﬁggggulbe}g %ggg%:%l%L%Aﬁggﬁ%ﬁgsslgté &
BREAKABLE CAPBuLE, ANDABROCESS FCRAMANIIEACT URIMNG ITHERECGH e ThEvplesgennetal

i ti | at t br.eakabl l e _havi fluid d N
Ui 0 broakabPeLeRel | PTH T nveRLEORT (I L oh A Eanetl oo mie atore '

spherical or pubstagbigl |y sabeiigal delriMerisyst @mlefivm subsidace, sard

substance_being hereinafter referred to as "the core” , and said, substance

bei ng encHbsufiacadcintmo BhameRatet hellykel 1Pad n§oht eBRabPE aRdlr ePeWeFRY

the core \/\heneg{lﬁgggnor ruptured. The termfluid neans flow ng as opposed
[

to being in a so state. According to the invention, the termfluid

i ncludes finely dividedsol ickpswsliech aenafpowdeed attraugh gehe oprraagss
physi cal state of a, : . .
according to the invention are substantially or perfectly

spherical and very homogeneous in size.

15 Thie invention also relates to breakable capsules
which are preferably seamless capsules susceptible to be

obtained through the process according to the invention.

The capsule of the invention comprises a core and a
shell, and said shell includes a gelling agent comprising
20 gellan gum alone or in combination with another gelling

agent, a filler, and a divalent metal sequestering agent.

Preferably the gelling agent of the shell is a
combination of gellan and of at least one other gelling
agent selected from the group consisting of gelatin and

25 hydrocolloids such as agar, carragheenan, pectins, xXanthan
gum, alginate, tara gum, arabic gum, ghatti gum, caroub
gum, cellulose gum, dextran, curdlan, welan gum, rhamsan

gum or modified starches.

According to a preferred embodiment of the
30 invention the filler and the sequestering agent, are as

described hereinabove.



product wherein said product changes shape or direction uniformy, in
response to an external force inposed upon it. According to the invention,
fluid prevenrawloi2esef ers to a flowable or gellified prodectriaBXleoiesm
"breakabl e capsule” refers to a capsul e as hereabove defined, wherein the
shell can be ruptured by neans of a pressurle, which results in the rel ease
of the core. According to an enbodi nent, the capsule of the invention may
be specifically designed to be incorporated into a fluid mediumsuch as for
exanple a gel, a pwﬂ@bé&r&aﬂ%q@bdaﬂsdhaﬁl%ﬂﬁb@hﬁéﬂi\Mﬁﬁg , shd1 1 NiEgrther
enbodi nent , the capsul es may be suspended or nmi xed by any suitable neans in
order to bri n§oHRTVFSEaR @ﬂﬁé@ﬂCéﬁeﬁoﬁﬁgéﬁééﬁébéﬁsb@r§iﬁﬁb@Vethe capsul es
in the nmedium advantageously, the shell and/or the core of the capsule is
col oured. According tBhenenhentesfodiagfiiciger capeuee Gfkorhd -ikvehoi 8%

i sdi spersed into su a e a [
advantageousl%& gﬁ%%ﬁ#é1|§%e%é%%64£§g%§g220fq#%ef%a sgléﬁgghgﬁloﬁﬁéggvgu h
capsul es afe u&ebmpﬁaﬂeﬂuhmy(ﬁmbmppltoama%ubyswehgas|df(ﬂhd tatel dry

application (tootggaste hwash, guns...) , in food applications such as
conf ect i onary " d& y, b§P§r§h gﬁvory, in neutraceutical applications or in
phar maceuti cal or ersonal care products_such as cosnetic products and

the like. In the pre oxshirght CQppRe chRF onded neSe ePhn SaaPsGRESWIEEL &e
used to desi gnaks 12p%ySLe ta&ncarem&eaddae%eg' eacgaéﬁgpgrﬁglnsgr aaégmgs,

m crocapsul es and preferably capsul e which |arger

up to 8 mm pref engblfyatoreny mgentnore preferably 1.2 to 3 mm It is of
particular interest to obtain seanl ess capsules, as the breakability of a
wel ded cap@ule (aIsoAhnbxﬁmm@dtbnthbe1pmbndedrmgﬁs@@fé@@d osphald, the

capsul e) may nfl uenced the e or unwanted rupture o f the wel d.

Fuji patent aﬁB@#&atF@ﬁ'JﬁfﬁﬁéTéfB dﬁi%? LI PIDsul BUOBt afRed PERFSTES a
co-extrusion pLeeessm Whekele,t heoexbernak, |bﬁﬂb@npﬁié%kCOBBrh%gstggb|%&
and calciumsalts. Cellan gum first di scovered in 1978, 'is producéd by the

m cr oor gani smESpRi: ng&RBn&8TEl 0§OEMETHRE Aﬁpphéﬁmﬁcﬁ§§lﬁ@&nﬁlgménttﬁ@Ch as

production OfCovasorb colors distributed by LCW.

15 The shell of a breakable capsule according to
the invention represents by weight 8 to 50% of the total
weight of said capsule, preferably 10 to 40%, more

preferably 20 to 30%.

The amount of water present in the shell is of
20 1 to 60 %, preferably 5 to 40 % the capsule remaining

breakable even at the higher percentages.

According to a preferred embodiment, the breakable
capsule according to the invention has a crush strength of

25 from 0.01 to 5, preferably from 0.01 to 2.5 kp.

Advantageously, the shell thickness of the
capsule is 10-500 microns, preferably 30-150 microns, more

preferably ©50-60 microns. The ratio diameter of the



gel l an capsul e through the Fuji process was not satisfactory and resulted
in poor quality capsules and in processing difficulties, because the gellan
was act uawvbyogpalibesmg during the co-extrusion, and it wa®CmaB200a8®béd e t o
obtai n spherical and honbgeneous breakabl e capsules .For this reason, the
Applicant tried to inprove the Fuji proceg® and found that the drawbacks of
the prior art process nmay be due to the presence of calciumsalts, and nore
generally to divalent metal salts in gellan during the co-extrusion step.

Thus, the Applican ried out o el -extrHsion | igyid
phase containFﬁgsﬁgﬁ?g 1ﬁ§§essr?§r§%§ ?ﬁé% sg%cgﬂoﬁﬂga?%?§%1égl%s?oa%gH'
observed that preBepabsingl yo Bbe resulting capsules had the required

spherical or substantially spherical shaﬁe and honopgengous sizes. EbMﬁﬁer,
the capsul es thus obtai h8g cEATE ndtf betBEed CFPSIHEN, bRcaBEBTEREEABI T Yhas
too soft and Lhg,resHl tdMds CARSULEE BT endtir iU BRkabl @ rerRieSihie are
Applicant found a solution to this subsequent technical problemb

contacti ng t heipapbdlés @Ktnautiaﬂéﬁtsﬁéﬂbleiéﬁs?tbﬁépévaﬁryoéam@ﬁﬁﬁﬂéﬁs
nagne5|un1|onﬁpgﬁéagxgﬁzgggogﬁg%gkﬁrzgﬁgagﬁﬁyg58 5 oOnce t he co-extrusion

process is fi rs~fina 0 satrsfactory breakable
capsules. Thus, this inveption relates tq_a process for nuf act uri n
seanl ess breakabl e capsuﬁ@?ﬂaﬁar?oc’ewﬁs%ﬁﬁ%&éﬁ%ﬁegﬁgﬁFggcéﬁgﬁ]éf;l h&®
process of theneNVeRld®l BOMEp RS SUBP (A ght 60- &xt raps asif othantotal

external and hydrophilic l'iquid phase and an internal and |ipophilic Ii%uid
phase, in ordeeightf ofh a s ul @RBYISHg PRI ONHr i 89 ngtP he?Pit er ARESand

l'i pophi | i ¢ phase %ngﬁysh%lk cgpmri sing the external and hydrophilic phase;
and a step (B? OF washi'ng ang i mrersing the capsules into an aqueous

oo 110 or o 12D, SONUON 008, B A0 Ak d gl et 0 e
use; optional by amstep I{Hophi M yi rpltveatebt abnedntapsalégoruspdi dnal ltyea
step (D) of suspendiegthe camsules.! Mo an ! S AU The cos e g
solidificatioprpdicarsyl @ eald agii-pni1lhe scorRouRdEkORel $ragaRkene als,t he

15 especially medium chain triglycerides, and in particular
triglycerides of caprylic and capric acid, or mixtures of
triglycerides such as vegetable oil, hydrogenated oil,
coconut o0il, palm oil, olive oil, sunflower oil, corn oil,
linseed oil, cottonseed oil, groundnut oil, grape seed oil,

20 wheat germ oil, fish o0il, beet fat, mineral oils and
silicone oils. The amount of lipophilic solvent in the core
of a capsule according to the invention is of the order of
0.01 to 90%, preferentially 25 to 75%, of the total weight
of the capsule.

25 The core may also comprise one or more aromatic
or fragrance molecules as conventionally used in the
formulation of flavoring or fragrance compositions. Mention
will in particular be made of aromatic, terpenic and/or
sesquiterpenic hydrocarbons, and more particularly

30 essential oils, alcohols, aldehydes, phenols, carboxylic

acide in their various forms, aromatic acetals and ethers,



liquid fill phase inside the shell phase. The liquid fill phase is
hereinafter referred to as "the core" . The shell phase is hereinafter
referred wo 2067/01293¢ shell" . According to the inventi onpcrhBesb@oesal

| i qui d phase includes a gelling agent conprising gellan gum alone or in
conbination with at | east one suitable gelling agent, a filler, and a netal
sequestering agent, the liquid preferably being aqueous, nore preferably
the liquid is water, preferably desionized or osnpbzed water. By "gelling

agent” in thenﬁ%%b@%o‘afs %Qll:%fo%}f/%ﬂ@s?nke'ﬂmb%,r%BF'LEE’L%Q Eodéeuéﬁﬁﬁgsa%%t to
convert an aqueous phase froma flowable or fl ui |qU|3 to a solid or a
gel . By "sequmestepiagsagéntch i mayhbeneamingg igf ¢hi sonnvertmadnidt s may
referred to a%ﬁ]agent compl exi ng, chel ating orlseg#estering b%valﬁnt %ons
such as cal ci @m°6r FERESFTm Pois O ThECFEr n™sTh8C SRt i 8F yEXE/AERS  t°F
referring to aokwehet @seval ue, neans + or - 10 % of the val ue; when
referring to a sphere, it neans a distaorted sphere which |larger dianeter is
+ or - 10 % of the di amsth& SPrehBaExFEERCIPPErSS PRE 187 iowRt fddpsmse”

n the meani ngofu,Lhys dvapbhdps ol Ahilisildhd CABAMEERWAICN SBE! Indde! wies
a positive anount of water. The termwet capsule Is use or the
cal cul ati on ofdapeecengamges wofod ngeetnentesf | hheheedtianal gnoducyper sheldoseas

dtoth | cul at i based d i ght._of said final duct
OheTT  The br S5EEAEE ChPOr T RRED, dSRI o TheDHIRREST predtrante fdasy
crush strengt rhker ofife®od 0% kihedy efreight ynfr agdhtk t 052+ kiddj€gge the

val ues being included. The crush strength of the capsule is nmeasured by
conti nuousfy &spisyitiigod tded liedidc £O¢ -ont 0 one particle until rupture.

The crush strength of theg.capsyles hgytheapé se Odéggggiogngs npasured by

using a texturonmeter TA. XT plus fromMcro Stable stem i n conpression
node or a LLO¥Deet€@HATsLLONiDhgnt=al beoprevEdeade inMtel fOEMSo50a leldiutg can

capacity of 25Kg, a resolution of 0.02 Kg, and an accurac f +/- 0,15 %.

The Torbe gaugt |SRTHEY 18 STCARAG: CRETRSEI S | BUROEPLr oRdE SR e

m ddle of a ph@&ebe, but is not limited to, aspartame, saccharine, NHDC,
15 sucralose, acesulfame, neotame, thaumatin, steviosides,

etc.

The core may also comprise one or more "sensate"
aromatic agents, which provide either a freshening effect
or a hot effect in the mouth. Suitable freshening agents

20 may be, but are not limited to, menthyl succinate and
derivatives thereof, in particular Physcool® marketed by
the Applicant. A suitable hot effect agent may be, but is
not limited to, vanillyl ethyl ether.

The flavoring agents that can be solubilized in

25 the solvent of the core of the capsule include, but are not
limited to, natural or synthetic aromas and/or fragrances.
Examples of suitable fragrances are fruity, confectionery,
floral, sweet, woody fragrances. Examples of suitable
aromag are vanilla, coffee, chocolate, cinnamon, mint. The

30 core may also comprise a lipophilic color such as fake

colors but also natural colors such as paprika oleoresin,



that is noved up with a manual thread screw device. Pressure is then
applied manually and the gauge records the maxi mum force applied at the
very nomewo 2067/a¢1kesir upt ure of the capsul e, (nmeasured i nPKE/IB2006/0020¢5)
Rupture of the capsule results in the release of the core. Gel lan gumis a
hydrocol | oi d which, according to the invent4ion, can be used as the sole

gel ling agent of the external liquid phase, or in conbination with at | east
one ohter gelling agent. Other suitable gelling agents may be al gi nates,

agar, carragh —:pecti n xant han .oum Arglq‘ a h i
gum karaya g%‘% é:><lt%r aonl,eoc;%tsje’rs ndn,ci;\@e? an gsdm r %?Tcgé@lg%%{’org#mm&ngi %%tner
starches. Sui tatitalkjel | atguel acelicainexappoduchut mhke | coreedray  also

deacyl ated gell a um _ Kel cogel (r) can be nentioned as a suitaple gellan
gum  The amourfcatttsel H1hep 5ecedR A9FH TR SHUFR IS 4V1tPBa95, more

preferably 5 t0--AR¥arAVER M &f eradlohy i 84034 0 }ﬁ@gfef@lbfypbﬁégéa@ Y2
to 40 % by weight of the total dry weight of the shell . Wen used in
conbi nat i oh winatuarel exdtragitst ledr pdeintisng agent, the wei ght ratio between

gellan gum and the other_gel |in n i.s fr L2 0,
preferably I 1S to 25/75] aﬁ%pgl\}gﬁgntgrcg%rdé%gr a% yggso%%%q% 3671563?
Preferably, thedriddd imatvarddugeblcbdgeagentsuchdrasedfsd@l brodugeeat exralhan

10% preferably greater than 12, nore preferabl eater than 15% The
filler is any &% abPECHEEEF i al ARG G eaé%g‘ﬁ‘ﬁ%t%er c@ﬁ?&&@cﬁutdﬁ?l

material in theLxfaNal hieauidoPhassabelr i 88af iddBis ¥ ORSFdd RS s. The
Increasing the dry material anount " in a shell results in solidifying the

shel |, andOi n imalentgant pHyss careyaheee tesi st anfoed | rpefreibl encluding
Preferably, t filler_ i l-ect I t I : ri.sing _star
%&eaécsabg.eex csapss%l%és] %%é:ror%néq%og tg%%o ,l%erg%lItl 19 51 Y hi care

derivatives s trirn, extri pol cyclodextrin (alpha,
beta or gammu)produictcelindlasy rder ibratakegs esSucdapasiles according to the

Tet hy | L6l | ] 0SS ARSL0n o aBRGAARAIN ol | OCEReane) LBy | e
derivatives, RQiga{id alLRHinolow! £y Minkidie ddher @0f pharmaceutical
15 product including breakable capsules according to the
invention; a fragrance including breakable capsules
according to the invention.
The capsules of the invention may be within a
slurry, in suspension in a gel, preferably carried out with
20 a gel forming agent such as xanthan gum, gellan gum, CMC or
Carbopol, araboxymethyl cellulose, or any polymer commonly
used as suspending agent and optionally comprising
preservatives and stabilizers.
The total weight of the capsule of the invention
25 depends on its diameter and on the amount of core £filling
the shell. According to an embodiment of the invention, the
total weight of the capsule is within the range of 0.1 to
50 mg, preferably 0.2 to 20 mg, more preferably 0.5 to 10
mg.



The amount of filler in the shell is at nost 98.5% preferably from25 to
95% and even nore preferably from50 to 80% by wei ght on the total dry

wei ght ofwoheoxthedsii. Usi ng a dival ent netal sequesteri ngCONBHONI200S Ng
agent allows trapping the divalent netal ions which are possibly present in
t he conponents of the |iquid phase includil® water and which have a gelling
effect on gellan. Thus, the use of a divalent nmetal sequestering

agent, preferably of a calciumion sequestering agent, allows the gellan to
be co-extruded without ungesipabheish UnEomirelinakhe gelhipgadeai ng, t hae
co-extrusion. The anount of sequestering agent is at nost 2% preferably at
nost 1% and ed+&AlRWEESpr EKAMRBEG at WRESE OSBOBLY \eightoof comsitsrad dey
wei ght of thejghekl; o Bhef erably oet haateeuseg for the external phase is
dei oni zed wat er an&/ngr osnozed waf er; using processing water renains

possi bl e but needs adjusting the anount of divalent netal sequestering
agent . The sEXaMPL&ESI ng agent is a nmetal salt, preferably selected from
the group conprising trisodiumcitrate, trisodi um phosphate, tetrasodi um
pyr ophosphat e gxsegiiemihexanmet aphosphate and m xtures thereof . The

hydrophi lic external Tiquid phase may further conprise at |east one

pl asticizer, which may be at |east one of glycerol, sorbitol, maltitol,
triacetine or th c vhe pr y ith

pl asti ci zi ng g%%ké%ciegt &g%eér%{elftes. Egvé;%tb%%%%&;s]rgQ?%eslﬁéggg%ﬁ%&c ce

ext ernal [0 quiedtphdiad uatherutconpiigaesdatphesst soe enl altiiexwhagentguid

pi gnent; according to a first g{rﬁbogi g{int ,. the coloyring agent or the

pi gnent i s i nPRFET RFEF SR S PORd &M ol O 1OULPENSPBROSLABPESi'n an aqueous

medi um According to anot her enbodi nent of the invention, the |iquid phase
may include perfunmes, aromns, fragrances or any odoring agent Accordi ng
to one enbodi mPutest liifmiidhplgsicon, | ¥ Mokl ext 1 Gsi/odrst ep [(A)Wet t he
process can b erforned oL enper, bei ng_f room ure|to
100 OC . Advanffglg[;enggs?{%,' ?L:S’?sf perfo"rg?‘li';l at rofn%a{tg%er atur‘g, %n ch nmeans
bet ween 18 ampd 300C , preferably 20-25 0C undef

gellan 2.000% 13.33 1.482

Sorbitol 1.000% 6.67 0.741

Dextrin Cristal Tex 11.400% 76.00 8.445

648

Sodium citrate 0.200% 1.33 0.148

Citric acid 0.1% 0.67 0.074
|Unipure blue 0.300% 2.00 0.222

pigment CI77007

Deionized water 85.000% 62.968

100.000% 100

Internal liquid % %

phase

Ethanol 5.0000% 5%

Miglyol 8128 81.5000% 81.5% 22.245%
Menthol codex 13.5000% 13.5% 3.685%

100.0000% | 100.00% 100%




at nospheri c pressure. The co-extrusion step i s a synchronous extrusion of
two liquids: the external and hydrophilic liquid phase, and the internal
and | i pophol2ner/dieegui d phase whi ch can be perfornmed usi ngcanBzppenatus and a
process as described in EP 513603, the disclosure of which is herein

i ncorporated by reference. According to amenbodi mrent of the invention,
after the co-extrusion step (A , the solidification step is perfornmed by
keeping cold the capsules in order to ensure correct gelling of the shell,
for exanple by contacting themwith a cold bath. The cold bath may
preferably be cold oil or cold emulsion. Cold nmeans any tenperature bel ow
18" 0C , preferabl fhehehtenmedateamsulsed rane 2sepat@t@dC intmorewer phecabky 4

to 6 0OC . According to an odi nen f the_inventio t he capsul es ma
then be cent rfﬁgﬁggeﬁn ao%dg‘[igt oal?r%néelg't hegéﬁﬂﬁﬁ? olﬁ'nlfc,’m aﬁﬁf‘:gr i@%%%éd t h
organi ¢ sol veabofsdchtagcacebenen, elvighedcotiahedest Banekd pateel aum ehbear,
etc.) also_to renove the surplus oil, and optionally dried in a air flow at

control | ed®t eAPEEEERRe ARd AurPAIFRy . CaHeIEIRg | P&l h@AUEUF oFCLNE igmy| R
air is 20%to.89% ,Rr 9 209 e er r e gdrying_air
is of 15 to GSQgéh?Hpgggé?§E¥ng5&to§§€)8%g.a gggrd?%g E%Bgn%?h % 4.89a¢
enbodi nent, tRAe204psdhesngr éSpmefeceabl.y i nmersed i nto an aqueous sol ution

or an emul sion contajning a curin ent__whi c i ses a di.val ent | t
and optional ly an ngd.c%éﬁyiﬁfeﬁéhs ?hgepﬁﬁgrs?%gist%ﬁf?@g B wash gﬁ?“the
oi | remaini ngmakstiedpebi-pheen ebpkheesanstl endandpt asghaddakbyrsir-baathen
t he shell notabl¥ throu%h dehydration and osnotic equilibrium According

to one enbddi FBnEToPluRelraleMirsn, Shrbér SHREESI bR, CONPagapinLeycace 6fi ed
in the sanecondit.i Nt ko : e. cor.dj o) t j t
Eghbbg?:?aﬁioﬁe LE¢ rh%ldlcflh (cAgcording. L A ggc{esﬁe%%éﬁugggg

of the invention, ter 1 nmersion, e capsul es are no
agent preferabBligucenpdi.ses divalent netal ions, or a mxture of divalent

tal i , h | ci ' esj ' .. Th ti,
emil i on cont &l i neEhESBHI Ao B5BNEC S LB BFPRE) o4n, 93| LAC o PRriEAPE

sol ution, than using 0.1% CaCl2 solution.
15 After drying, crush strength of the capsules 1is

measured using a texturometer in compression mode.

3039/Ala 3039/A1b

Crush strength | 184g 186.6g
(dry capsules)

The obtained capsules present the following physical

20 characteristics:

diameter: 2mm,

thickness of the shell: 0.096mm,

total weight: 4mg,

weight of the core: 2.8mg (70%),
25 weight of the shell: 1.2mg (30%).

Such capsules are then placed into a clear
toothgel and bring nice visual effect of spherical blue

capsules liberating menthol when broken.



preferably containing cal ciumor
cal ci um car bonat e,

di chl ori de,

magnesi um sal t s,
cal cium sul fate or dical ci um phosphate.

nore preferably,

cal ci um
Thi s

sol uti on weyolritdse aqueous phase of an oil-in-water enBCIIIBLNOG/AIZHES
solution can be at a tenperature conprised between 20C and room

t enper at ur e.
agent
| ess than 5

enbodi nent of

curing agent

Advant ageousl vy,

nore preferably from

2to 4 .

t he aqueous gdl ution containing the curing
i's mai ntained under acid conditions of pH and preferably at a pH
According to a preferred

Ekgggigvgntion, t he agueous sol ution or enulsion containing a
ium chl oride solution having a pH of 3 to 4 .

The
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rough the process

Titanium dioxide 0.300% 2.31%

Osmosed water 87.000% 100%
100.000%

Internal liquid %/total % without

phase weight ethanol

Ethanol 5,0000%

Miglyol 8128 58.9000% 85,79%

Cinnamon 19.6000% 14,21%

Physcool 10.0000% 10.53%

N-ethyl-p-menthane- 6.5000% 6.84%

3-carboxamide

commercialy

available as WS3

Total 100,0000% |100,00%




The capsul e of the invention conprises a core and a shell, and said shel

i ncludes a gelling agent conprising gellan gum al one or in conbination with
anot her gebl2oompiaggent, a filler, and a dival ent netal sequaBe6/horgoagent .
Preferably the gelling agent of the shell is a conbination of gellan and of
at | east one other gelling agent sel ectediligromthe group consisting of

gel atin and hydrocol | oi ds such as agar, carragheenan, pectins, xanthan gum
al ginate, tara gum arabic gum ghatti gum caroub gum cellul ose gum
dextran, cur : u h §H§%f' rohe rdi to
a preferred gfnggd?%%l?ﬂ% %%éﬁl%%%ﬁ%%ﬁ%e i e%eéain%é?hgﬁ‘sza%%g%gr‘?%%ﬁg
agent, are asdeleseisdedwherei maidovdec comtrspd oimaneat ferthe nboiavening t due
shel | furthera&é)e rises aﬁglasticizer.as qszﬁﬁgbgg he;etnabo%ﬁ. The ampunt
of plastici zet2Fanges Profte 1% G309 Ey Wi gt OF pFat eraBI yFeEHh %, + B 15%
by wei ght, angteyesat: m:eo peefierahd y3 6 rmd-¢9. 10% by wei ght of the total
dry weight of the shell . According to the intended use of said capsules,

t he shellsnay contain other additives such as perfunes, aronas, or any
flavoring agefhe. ASEQLALAY Lapkiecbn! gadadrise wle said capsul e phie; shel |
may conprise col oring agent sugh as pignments, titanium dioxi de, Pion

oxi des, carborhdtackerbstang:type of food, oral care, cosnetic or
pharnaceuticq%.gi nent such as Covasorb colors distributed by LCW The
shel | of a breakAbre tapsul e according to thévention represents by

wei ght 8 to 50 @knébe dDtahewshght of sai d.ospsdl,e, preferably 10 to 40%
nore preferably 20 to 30% The anount of water present in the shell is of 1
to 60 % ,10ref@Fabl Y59kl 40 % the capsul e O-8F8Eni ng breakabl e even at the
hi gher perce . of\C di to a preferrpe [ t, the breakable
capsul e accop%?%%ﬁ%ooﬁhgﬂ%negﬁ?fon has a cPdgﬁﬁg?gg%g?%°gf from0.01 to 5 ,
preferably freomigh©lofotRes5shpll Advant agedugkyg t(Re.9R&lI, t hi ckness of the
capsule is 10-500 mcrons, preferably 30-150 m crons, nore

Capsules are then incorporated into a toothpaste base
15 containing mint flavour and cinnamon capsules 4053/Fl1 at a
0.2% use level. During brushing, c¢innamon flavour is

clearly identified showing good breakability of the

capsules.

20 Example 3

Orange capsules (referred as 5053/Cl) are prepared by
coextruding an outer liquid phase and an internal liquid

phase presenting the following compositions:

25
Outer liquid phase %/total % / wet
Dry matter: 15.0% weight capsule
gellan 2.000% 0.95%
Sorbitol 1.000% 0.45%
Dextrin Cristal Tex 11.4% 5.36%




preferably 5
shel |

0-60 nicrons.

The ratio dianeter of thecapsul e/thickness of the
isinthe range of 1 to 1007 preferably 5 to 30. The core of the

capsul e iwopoefoaemnti al | y conposed of a m xture of natercaliB20os/o@paduct s

which are lipophilic or partially soluble in ethanol,

fornmul ated a

s oil/water/oil

enul si ons.

or of nol ecul es
Thescore of a breakabl e capsul e

according to the invention represents by weight 50 to 92% of the total

wei ght of sa

iq capsul e, preferably

60 to 90%

nore preferably 70 to 80%

The core of
conventi onal

capsute may be To
|y used in the food, p

or Tmore 1
| or cosnet

osed of on
har neceuti c4d

a preferred
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art i onl o
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especially ne
caprylic and

LAl

‘Wéﬁﬁ?c aci

At rl al \lf\QLI
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or mxtu
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8¢ - gf trlgly%%Tldes su¢

oi |, hydroge
corn oil, I|i

nat ed oil,
nseed oil.

coconut ol |
cottonseed

ol'ive oi
il gLound ut oil gr§1

188l Bverl ,

germoil, fi
l'i pophilic s
of the order|®

ol.vent in the core of
? D01 to 90% prefer

sthtgtnabekigqitd, m nef

&% oils and %ilicone oi
n capsul e agcording to f
entially 25 to 75% of

of the capsu
fragrance

| @cardd® €Ddeourmy al so

|l ecul es as._ conventi ona

rQBDDO§% oneg rayre ar
Lv used inlthe formila

ophilic solvents
Cc industries. In
riglycerides,
riglycerides of
h as vegetabl e

sunfl ower oil,

e seed oil, wheat
| s. The amount of
he i nvention is
the total weight
bmat i c or

ion of flavoring

or fragranc %Qﬁﬁﬁﬁﬁt@hhs Menti oh8®11 in pard7cl¥ar be|made of aromatic,
t er peni ¢ andy entchydige gns, g e—particul arly
essential oil ﬁgiff%%ﬁg:E%Paldehyde>,'Eﬁgnols cak%o&ylic acids in their
vari ous fornsToaDbmati c acetal s ang1evhenspai tiroyenmess heferocycl es,

ket ones, suILLdesrvdLsuLLLdes—and_JeLgapLans—ﬁhLGh—nay—be-aronatic or non
aromatic. It may al so conprise one|lor nore nollecul es or extracts for

cosmeti c usef

aromati c emu
ester gumty
oils. The fu

10

15

20

The ctore may at So Co

rise one or nore fit

rs as used in

| sions. Mention will be nade of dammr gum wpod resins of the

pe, sucrose acetate isobutyrate (SAIB) or brom nated veget abl e
nﬁééogag;uigeggus @Eéﬁgt%ge%% rené?ylmﬁstgﬁén measured

using a texturometer TA.XT plus from Micro Stable System.

Crushstrength value obtained is 15g and these capsules are

easily broken under the teeth.

The obtained capsules present the following physical
characteristics:

Diameter 2.5 mm

Thickness of the shell: 0.32 mm

Total weight: 8.2 mg

Capsules are then placed into a suspension of xanthan gum
to be applied to beverage application. Capsules can be
swallowed or broken under the teeth to liberate the flavour

into the mouth.



density of the liquid core. The core may al so conprise one or nore

sweet eners, which may be provided in the formof a solution or suspension

i n et hanovo.20xamgsies of suitable sweeteners may be, butCraBmos/od20e6 t ed t o,
aspartame, saccharine, NHDC, sucral ose, acesul fanme, neotane, thaumatin,
steviosides, etc . The core may al so conprdge one or nore "sensate"
aromati c agents, which provide either a freshening effect or a hot effect
in the nouth. Suitable freshening agents may be, but are not limted to,

nent hyl succi ggte apd derrvatrves thereof, in particular Physcool (r)
mar ket ed by tEEEQSpEreant A suitable hot effect agent may be, but is not
vanillyl ethyl ether. The flavoring agents that can be

limted to,
g iolvent of the core c% t he cag |l e include, but are not
Plo n@For>P*a

solubilized in th
limted to, n¥EQF C%@%%%%.c% Bhhc AES ERFRRAEEDf LY

suitable fr ageaasze&ua&ﬁgf 4 (Yt &pNhigellangingsd | Qﬁé' anS Wt e r¥R0AY i quid
fragrances. Exanples of “suitable aromas are vanilla, coffee, chocolate

ci nnanon, i nPhasRepreseniapdakbe Eonpewingachimpophtire:col or such as fake
col ors but al so natural colors such as paprika oleoresin,turneric

ol eoresin, carotenes, chlorophyll in, or any other sui t abl e nat ural
coloring profluct. The cor|es iy &psold ncljude WepophliabbCleact | veve@gentgsuseich
as vitamns, |[nore preferably vitamne B Wn&ggg%ﬁa0|ds prefarabl v Qnegay 3
and natural extracts of plants. The capsiul es according tjo the invention ¢an
be included {n various prloducts, such as| food products, lo¥%al care PHGdERLs,
nut raceuti ca products pharnaceutical products cleanrn nﬂh@dﬂ@i&g@ﬂd
cosnetic pro Ub&&a:11&ﬁ;&'“¢“"““ k%a 1 oUUUbL iuu ..‘
3ta HRY
br eakabl e capsul es accordihg to é |Ev r ar'e produyc
i ncl udi ng br eBR2H e capsuléﬁeﬂbcawdﬁggttc pirefiar abkeigtht
t oot hpast e i pcl udi ng breakabl e capsul es 3 i nventi on; a
pharmaceutical product including|breakabl ding to|the
i nvention; alfragrance including!breakabl | ding tolthe
i nvention. Theet&psul es ofi3-R&3¥ h¥ehft i on |Rdy be Mit4RH a| 2% 1.423%
Sorbitol 6.667% 1.8% 1% 0.712% 1% 0.712%
Dextrin 76% 20.52% 11.4% 8.111% 11.4% 8.111%
Cristal Tex
648
Sodium 1.333% | 0.360% 0.2% 0.142% 0.2% 0.142%
citrate
Citric acid 0.667% | 0.180% 0.1% 0.071% 0.1% 0.071%
Unipure blue | 2% 0.54% 0.3% 0.213% 0.3% 0.213%
pigment
CI77007
water 0% 0% 85% 60.480% | 85% 60.480%
Internal
liguid phase
ethanol 0% 0% 0% 0% 0% 0%
Miglyol 8128 |47.368% (34.579% | 47.368% | 13.664% | 47.368% | 13.664%
Menthol codex | 52.632% | 38.421% |52.632% | 15.183% | 52.632% | 15.183%
Total 100% 73% 100% 28.8% 100% 28.8%
Total 100% 100% 100%




slurry, in suspension in a gel, preferably carried out with a gel form ng
agent such as xanthan gum gellan gum CMC or Carbopol, araboxynethyl

cel | ul oseyoano7znyespol ynmer commonly used as suspendi ng agemtuBzmeo@pes onal |y
conprising preservatives and stabilizers. The total weight of the capsule
of the invention depends on its dianeterpgjand on the anount of core filling
the shell. According to an enbodi nent of the invention, the total weight of
the capsule is within the range of 0.1 to 50 ng, preferably 0.2 to 20 ny,
nore preferghisy 05 to qu.yy.gThc rventi;ogs 1S hereunde'l‘s!o!9ustrat ed byt he
foll ow ng exgn'gl es, whijch should not be consi dered as |imiYi ﬂg t he scope of
the inventj DA "EXAMPLES Exanple 1 Menthol Capsul es (referred as 3039/ Al)
are prepared by coextruding an outer Tiquid phase and an i ntermatr—tigurd
phase presenting the foll ow ng conpositions: The obtai ned capsules are
separated i ht® %ﬁ?adﬁ‘ﬂ%solfef‘é?? eFaRsUllef adthl ban Cassid essf roalesch
batch are cg 0 ; d i ord sed wat er. and t he

i mrersed in %hﬁg?ﬁi%gn%%iéﬁf'néméﬁwggggoﬁghégﬁcg@or?@o?&%:ealcclflfﬁ# cﬁifﬁ?]i'l%igh(o. 1%
for Ala andoiothercapsyles. pH=3 .5 at T=2 OC during 15 minutes. Wt capsul e
crush strength (gel strength) is then neasured for both capsules Al a and
Al b using a texturoneter TA. XT plus fromMcro Stable Systemto conpare

i nfluence of concentration of calcium(the results are presented on Figure
1) . Wet capsule strength is higher using 1% CaC 2 sol ution than using
0.1% CaCl 2 solution. After drying, crush strength of the capsules is
measured using a texturoneter in conpression node. The obtai ned capsul es
present the foll ow ng physical characteristics: dianeter: 2mm thickness of

the shell: 0.096mm total weight: 4ng, weight of the core: 2 .8ng (70%,
wei ght of the shell: 1.2ng (30%.




Such capsul es are then placed into a clear toothgel and bring nice visual
ef fect of spherical blue capsules |iberating nmenthol when broken. Exanple 2
C nnanon wWapsaimE298ir ef erenced as 4053 /Fl) are preparedPoy/iBmoendoesdi ng an
outer liquid phase and an internal |iquid phase presenting the follow ng
conpositions: The obtai ned capsules are coaled at 40C for Ih, washed with
dei oni sed water and then imersed in a bath containing an aqueous sol ution
containing 1.25% of calciumchloride at pH=3 at T=20C during 30 m nutes.
The obt ai ned capsul es present the follow ng physical characteristics :
dianmeter: 1 .2mm thickness of the shell 0 .053mm total weight : 0 .87ng ,

wei ght of the core : 0.62ng (71.98%, %f the shell : 0.24ny
(28.029%, Capsules are then incorporate a toot hpaste base containing

m nt flavour and ci nnanmon capsul es 4053 /FEl.at a 0.2%use |evel. During
brushi ng, ci nnanon frjg\/o‘t%r Sl%%mléegfrl FHIRT i EGPEHiﬁi TP BFoF B ak abPret y
of the capsul esd. &xshple, 3 wiexge capsulel(r e{ LE1€MedS 25083 O dg akGent
prepared by coextruding an_outer |liquid phase and an internal |iquid phase
present i ngg/t hECFBILEw Ry SESHESs I ATbistone Faphl ecubisatserength egelther
strength) is : usyj xt t fromMcro

St abl e Systembagj&gﬁz?%ﬁlgﬁh%vg?ﬁg%ﬁt aﬁcgggi ‘g{‘i%g’e%ﬁgm?kgze88§B§EF8515%
easi |y brokenagsudér the teeth. The obtai ned capsul es present the follow ng
physi cal characteri stJ] CcS D aneter : 2.5 i ckness Rf the shell: 0.32
mm Total weight : 8 .2 ng tapSidyesise h‘ﬁ?%% Sed PREYE sASFEREIHH of©
xant han gum t elhemapp) i ethetreibeve@geeanphiccatdon: Gapsyl %nﬁ?i%éjﬁhon of
swal | owed, or broken under the teeth to liberate the flavour into the

mout h. ExaH& eI% 1 kBRt hdPdcapRtl edelbier rsens 5625984 afeopr ephredgbpup

coextrudi ng a@oﬁHE@EihquEdg@h%%%ﬁ%m%dykjrgégfggeéﬂ§ﬁqdpectins, xanthan
gum, cellulose gum, alginate, dextran, curdlan, welan gum,
rhamsan gum or modified starches.

3. The seamless breakable capsule according to claim

15 1 or 2, wherein the amount of gelling agent present in the
shell is 4 to 95%, preferably 5 to 75%, even more
preferably is 10 to 50% by weight of the total dry weight
of the shell.

4. The seamless breakable capsule according to claim

20 3, wherein the gelling agent is gellan gum alone.

5. The seamless breakable capsule according to
anyone of claims 1 to 3, wherein, when used in combination
with at least another gelling agent, the weight ratio
between gellan gum and the other gelling agent(s) is from

25 80/20 to 20/80, preferably 75/25 to 25/75, and even more
preferably from 60/40 to 50/50.

6. The seamless breakable capsule according to
anyone of claims 1 to 5, wherein the filler is a starch
derivative such as dextrin, maltodextrin, cyclodextrin

30 and/or a cellulose derivative such as

hydroxypropylmethylcellulose (HPMC), hydroxypropylcellulose



phase presenting the foll ow ng conposition: The treatnment of wet capsul es
with an acid as cal ciumren easing agent allow the enhancing of the crush
st rengt h wO 200m01empsul es . CLAIMS 1 . A seanl ess br eakablre TuRp®&H®E9I05
conprising a core and a shell, wherein the shell includes a gelling agent
conprising gellan gum al one or in conbinatdon with another gelling agent, a
filler, and a divalent netal sequestering agent . 2 . The seanl ess

br eakabl e capsul e according toclaiml1l , wherein the gelling agent is a

conbi nation ofugel | aﬂﬁe@ﬂ?l@@@lﬁ@béé”gM@Qe“ﬁ)o§?{7§ﬁ§/§dai&QHbiQe g&@gﬁs or
consisting of gelatin, agar, carrageenan, pec xant han guny c ul ose

gum alglnatemlﬁé%¥?énth@H¢@fan melan gum rhansan gunlor nodi fi ed

starches. 3 .The seanj e break lLe accor aiml or
wherein the anount o?gge % %?é&?|9?3 %s q°?4999t§99%@¥°ne

preferably 5 b6 Z3%imeven maorge pﬁl@éﬁéﬂb| yhéSahBuhe 22%dne wei ghdy ofnt hge
t ot al dryéyeigﬂt of the shell . The seanl ess breakabl e capsule accordi ng
to claim Btei hSt RE @@ﬁFlﬁé &Genried eyalan fgam A% $5% Fné even

seani ess br’eaﬁa@éepgé@é%sl?c T2LH D 1, ABYONEy Olyell@tMon! difk FocdhChELN.

when used in conbination w east anot her gel ng agent, e weig
rati o bet weenwgepghtinogunhanghehe. ot her gelling agent (s) is fron180/20 to
20/ 80, preferably 75/25 to 25/ 75, and even nore preferably from60/40 to
50/50. 6 . The seanl éss Hheakabbmlespsubeeakabndingapeuaeyoaecafdﬁhginﬁol
to 5, wherein_the fille rivative such as dextrin,

mal t odextrin, E%%?%dSQtFﬁﬁlQﬁdﬂgﬁaa caw I ddS VRIS RiiPQsdgent is

hydr oxyprpyl ameebyi seityl gseré sehaéfedyﬁfgmtﬁ@l %Héb%e&éﬁgstln
met hyl cel | ul ose (MC), polyvinyl alcohols, polyols or ures thereof . 7 .

The seani ess %ﬁeakﬁbﬁ@dééﬁsu¢étﬁéé@rd|h§l$©déhWoth©$pbab¢ns tetpagodium
wherein the fill th t 9 % preferably
from25 to 92@998%h8é ngﬁ%re 6%% é%%bl%éggﬁ%%%ﬁ¥%ﬁ%%g§%y %ﬁgghtgoﬁéPﬁa

total dry wei gheéredfthe shell . . The seam ess breakabl e capsul e

according to
9. The seamless breakable capsule according to

15 anyone of claims 1 to 8, wherein the amount of sequestering
agent is at most 2%, preferably at most 1% and even more
preferably at most 0.5% by weight of the total dry weight
of the shell.

10. The seamless breakable capsule according to

20 anyone of claims 1 to 9, wherein the ghell further
comprises an acid salt selected from the group comprising
such as citrate, glucuronate, adipate, fumarate, gluconate

and salt of glucono-delta-lactone, and mixtures thereof.

11. The seamless breakable capsule according to
25 anyone of claims 1 to 10, having an crush strength from

0.01 to 5 kp.

12. The seamless breakable capsule according to
anyone of claims 1 to 11, wherein the amount of plasticizer

ranges from 0.1 to 30% by weight, preferably from 2% to 15%



anyone of clains 1 to 7 , wherein the sequestering agent is a netal salt,
preferably selected fromthe group consisting of trisodiumcitrate,

tri sodi unwphoephadse, tetrasodi um pyrophosphate, sodi um reTarEDapizoGphat e
and m xtures thereof. 9 . The seamnl ess breakabl e capsul e according to
anyone of claims 1 to 8 , wherein the anowat of sequestering agent is at
nost 2% preferably at nost 1% and even nore preferably at nost 0.5% by
wei ght of the total dry weight of the shell. 10 . The seam ess breakabl e

capsul e accorgj.ng_t nyone cl ai t rein the shell furth
conpri ses an g%i%eégP? é@ﬁegggg %?%%??#?%%#%ﬁ%ﬁ:rﬁ%ﬁs Hﬁjsﬁgh B Wﬁfggge,
gl ucuronat e, afli patetotdlmdaievefibhconat ehanghenlt of

gl ucono-del ta-l actone, and m xtures thereof. 11. The seam ess breakabl e

capsul e according to Enyongeof sehalaBsl Beedihbh@Vvidag sl 1 Heboshiiergt Bo
from0.01 to 5 kp. 12 . The, seanl ess breakabl e capsul e according to anyone
of clains 1 t3Yenewdr eFHRime anditht 18f Heydiicci Fer CriffeSinasgth . fren
30% by weight g QEGESrﬁbk% from2%to 15%y weight and even nore preferably
from3 to 10% by wei ght of the total dry weight of the shell . 13 . The

seanl ess breakabl e capsul e acggég%%gsazfg$£M§%ﬁﬁf§é¢%r %% t 123éaﬁ§¥%§g

an crush strength fron10.0% t proCess nufract urrng a
seamnl ess br eakabbkabapsabpsuteppeospnfsingo- ext rudi ng an external and
hydrophilic liquid phase, and an jnternal and |ipophiljc_|iquid, phase, .in

order to forma capsul € CEHEFTHRHEP DAL Torer 74 RYFRRb T hi€r ARAVARd
l'i pophilic phgggseandiy shel | 1 608BRLST Nhd h@iﬁé?ﬁ_&ﬁl% antnlydr Qplidd ¢ in
phase, - imersing into an aqueous sol ution containing a curing agent,
wherein tHe exréeraltd i%pim phasesiuds v biyaied ngf agermornpeinpicaging
geL o0 9urh 2| Phg Sk Sortlgels AL eTURlEE 05h) 1 gt caniALens
manuf act uri ngtheseabtessl and hydrophilic phase,

- immersing into an agueous solution containing
a curing agent,

15 wherein the external liquid phase includes a
gelling agent comprising gellan gum alone or in combination
with another gelling agent, a filler, and a divalent metal
sequestering agent.

15. The process for manufacturing a seamless

20 breakable capsule according to claim 14, comprising:

- co-extruding an external and hydrophilic ligquid
phase, and an internal and lipophilic liquid phase, in
order to form a capsule constituted of a core comprising
the internal and lipophilic phase and a shell comprising

25 the external and hydrophilic phase,

- optionally solidifying and/or gelling the
surface of the shell by keeping the capsule under cold
conditions,

- optionally washing the so-obtained capsule with

30 an organic solvent,



br eakabl e capsul e according to claim 14, conprising: - co-extruding an
external and hydrophilic |iquid phase, and an internal and |ipophilic

i quid phweepoimesider to forma capsul e constituted of PATABZ®6/0@IYN | Si NQ
the internal and |ipophilic phase and a shell conprising the external and
hydrophi l i c phase, optionally solidifying2&nd/or gelling the surface of the
shel |l by keeping the capsul e under cold conditions, - optionally washing

t he so-obtained capsule with an organic solvent,- imersing into an agueous

sol ution containing a curifignagsiy in@dt aﬁn%ddwéoquiéwlﬁ%ﬁaeéiélksinlﬁg
The process for manufacturing a seanl ess breakabl e capsul e according to
claim 14 or 138, “WKeP€i A9BRE-curing agent conprises dival ent ions,

preferably calciun1iong.q¥%-'ggil %ﬁ%gﬁ Q; nqg¥f turing a seanl ess
br eakabl e capsul e accordi gjfb an@éne 0 ELI&FHB 53@5L16, wherein the
aqueous solution containing a curing agent is a calciumchloride solution,

which pHis preferably of 3 4 ., 18. The_process for mgnufacturing a
seani ess Sfeakable capsgﬁe a@ﬁ%rd@?@ﬁ?%ﬁaﬁ?@ﬁe”@@”ﬂ%ﬁqﬁ§lfﬂ'té 19S2RABEEI n

the gelling apestkbbla eapbunat heecehiagl kan ARG pti4d Q?étw,newﬂé?@i gehLing
agent selected fromthe group consisting of gelatin and hydrocollo ﬁs such
as agar, carr@aghéedarrd t FABPL }BAE hati vguhgntc el pu os @rpfigradllgi nasdeium
dextran, curdlaps welan gum rhamsan gumor nodified starches, and m xtures
thereof. 19. The process for manufacturing a seam ess breakabl e capsul e
according to anyone df7.cl dilms lgrbdoed8, vbher eimardudfaddddiely i saa skanthss

derivativ. sugh dextrin, Ealtodex%ﬁin, cycl odextrin, a cellul ose
derivative such®as® CIPPE SMBCHTd THRet R sA YRR oPt fgaimse I okesdSior

manuf act ur i ngwReseaAl €6 Bheakabl 8oCAPSYhCcaSEAIALAG hOcaRYRYCQELE! akng 14
to 19, wherein the sequestering agent is a netal salt, preferablfy selected

fromthe groupateHpri sPAgridei waltddeonatvdiich pH is preferably of 3 to
4.

18. The process for manufacturing a geamless

15 breakable capsule according to anyone of claims 14 to 17,

wherein the gelling agent is a combination of gellan and at

least one other gelling agent selected from the group

consisting of gelatin and hydrocolloids such as agar,

carragheenan, pectins, xanthan gum, cellulose gum,

20 alginate, dextran, curdlan, welan gum, rhamsan gum or
modified starches, and mixtures thereof.

19. The process for manufacturing a seamless

breakable capsule according to anyone of claims 14 to 18,

wherein the filler is a starch derivative such as dextrin,

25 maltodextrin, cyclodextrin, a cellulose derivative such as

HPMC, HPC, MC and mixtures thereof.

20. The process for manufacturing a seamless

breakable capsule according to anyone of claims 14 to 19,
wherein the sequestering agent is a metal salt, preferably

30 selected from the group comprising sodium carbonate,

trisodium citrate, trisodium phosphate, tetrasodium



trisodiumcitrate, trisodium phosphate, tetrasodi unpyrophosphate, sodium
hexanmet aphosphate and m xtures thereof . 21. The process for manufacturing
a seanl eswobn@akadstie capsul e accordi ng to anyone of cl aiPas/12ho6/002965
wherein the external hydrophilic liquid phase further conprises a

pl asticizer, preferably selected fromtheog oup consisting of glycerol,
sorbitol, maltitol, triacetine or PEG type, or another polyol with

pl astici zing properties, and m xtures thereof. 22 . Slurry containing

br eakabl e cap ing t nyone . of i 1 t0.13, in.suspension in
a gel formed é#%ﬁﬁgggéﬁggéfniﬁ%xgg%ﬁt §%ba%k%ﬁg5§§ﬁ¥ﬁ£ﬁ guﬁFdor %%?§35%F ,
and optional | ghenapfisi ng preservatives and stabilizers . 23 . Food product

i ncl udi ng breakabl e capsul es_accordi ng to anyone of_ clains 1 to 13 ._24 .
Oral care product includitng B?%a%ﬁﬁrﬁgﬁipéﬁpﬁs“§€€§P&$H§1F8 aftyof@aptess

claims 1 to 18reaRBp1Ehanpaceut ia@@lorgri@@ggéoigﬁlf&ﬁé ngebreakapl @ capsubgs

according to anyone of clains 1 to 1 Fragrance i ncl udi ng breakabl e

capsul es accov@ergino éh?on%xﬁﬁr%ﬁhithdr@bh18i¢ ligquid phase further
comprises a plasticizer, preferably selected from the group
consisting of glycerol, sorbitol, maltitol, triacetine or
PEG type, or another polyol with plasticizing properties,
and mixtures thereof.

10 22. Slurry containing breakable capsules
according to anyone of claims 1 to 13, in suspension in a
gel formed with a gel forming agent such CMC, xanthan gum,
or Carbopol, and optionally comprising preservatives and
stabilizers.

15 23. Food product including breakable capsules
according to anyone of claims 1 to 13.

24. Oral <care product including breakable
capsules according to anyone of claims 1 to 13.
25. Pharmaceutical product including breakable

20 capsules according to anyone of claims 1 to 13.

26. Fragrance including Dbreakable capsules

according to anyone of claims 1 to 13.



