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WD 2007/ 010407 PCT/ | B2006/ 002818 1 SMXKI NG DEVI CE
| NCORPORATI NG A BREAKABLE CAPSULE, BREAKABLE CAPSULE

wORD) 7PRUGESS FOR MANUFACTURI NG SAI D CAPSULE  TRCE/1B2006/002818

invention relates to a snoking device 5 incorporating
a breakabl e capsule, nore particularly to a filtered
snoki ng devi ce incorporating such a capsule inits
filter elenment. In this invention, the term "capsul e"
me MO NG Q) BWAGE E{@mwﬂ'm@ wbalmmlamucmpsum, BREAKABLE
igf’:.t. anPQLEg ! ”c%dtogzgmn CAPSULE
"br eakabl e capsul e" refers to a capsule as hereabove
defined, wherein the shell can be broken by nmeans of .
a pressure TRHS 1 elisurantiian corelahepe §@90|kacabmpkuhg device
upt ssure i mpos
TheTE anier o e e en eRe e Ba kel RanEe g odlerly to a
ﬁhﬂé@&edi&m&kﬂﬁgoﬁevihe capsberatintheydt of abbsule in its

evices incorporating a breakabl e
33&3&1 nown. For exanpl e, U82004/0261807
descri bes &CI%@ttﬁ&&ﬁ@-_fé§l NG t qhace %gp foand oo 4
a filter elenent connected to the tobacco ro sal d

felideriayisweteeavefy Wher‘@lhﬁt&lma)sul gaid disspesedce being
%%E@in §E§E|§e%%qg%d§%% afL QY elqtln Sh lL' and %%ed into
§ Viie M-

I nner tion |nc dlnge?la
Tah@h@dal ame Lﬂ&?ﬂﬁ)ﬂ]@ﬁ@éﬁ&ﬂle ScéPstbke réf§9§8t6| 8 f@bsule as

h ker ta.b 5 the capsule, duringt
BSREG0EY Bn 61 1o GITET A, Cho. SPFOW GG Hel bagkenf by means
bife £opeepkutlle eapriieasthergel atd L capsyle éﬁeélnﬁﬂgglly the

storage capsule, but is sensitive to noisture
ﬁﬁ?l§of$%% d%ﬁlﬁgpﬁﬁgeﬁnnunﬁgr tihee. PHessusef t émppnged by the

BESARL o) Bybetl MEcBELEL) BraeLl L BRES 20 B,y cove o
the capsule.

In the prior art, some smoking devices
incorporating a breakable capsules are known. For example,
US2004/0261807 describes a cigarette comprising a tobacco rod
and a filter element connected to the tobacco rod, said
filter having a cavity wherein a capsule is disposed. Said
capsule comprises an outer gelatin shell, and an inner liquid
composition including flavoring agents. The geoal of
US2004/0261807 ig to make it possible for the smoker to break
the capsule, during the combustion of the cigarette, to allow
the release of the core of the capsule.

The gelatin capsule is a good storage capsule, but
is sensitive to moisture, and may soften during the smoking
time. This softening results in that the gelatin shell loses
its breakability, i.e. its ability of being ruptured under
the pressure imposed by the smoker’s fingers when the smoker

wants to release the core of the capsule. Typically, the
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the pressure inposed by the snoker's fingers when the
snoker wants to release the core of the capsule.

wopepizmaddoy, the WO 2007/ 010407 PCT/ | B2006/ 0028 28T/1R2006/002818

gel atin capsule of the priot art has a very inportant
def ormati on when placed in snoking noisture _
condi tions, which prevents the snoker from breaking

itthrqu Ssyre hi.slher fingers. 5_The .
S PR IES R UED b LPEAORh Stgn T96 Br UGy important
sterfenyiztt itom. béveex grlisettd dir upidkind heicanmd e@iditions, which
t hr ough t def ormtion of the capsul e when pressure

PEEVENNS e FEFOFRE Frelentr bt 6f, HreUdtush pressure of
#lilomehn fAhgarsl0 dry state shall not exceed 2.5 kp: a

crush strength of nore than 2.5 kp appears too high

t o achi eveTl¢e adxigddtied trresgiupsurtheie iseaderefiorehmough the

j I havi h_strength
sy oqbybboe desapsules having g crh et s
eheounhent b posetbimat ien M st whe beagghlle lHhéAt Opfélﬁsure is

filter during the snoking. The Applicant has now foun
fR&t- e incorporation of selected hydrocolloids in

the OUterIﬁﬁ@l&h@fpkggeﬁepﬁﬁk%ntfa%y(Hﬁér%%&&ﬁtEE?Fggth at a

the outer shell by a noisture barrier ayer, resu

Aryc apyaiflee sshealdpi mef t @ceedbil. Bt kot:0 & uptwsle 286rehybhnof more
i pg deyij evep after, exposition to the noisture

Sratohe S Rk SaREk R BEorcEBogohiE entrer SxRGESY Tesults.

the inventTiosre el @t EBetofarsmakie@dderd coui LOMPI 8 capsules

-a recipient including or able to receive burning 25

PREdHEt & praskr SbFFIEEBaco, 38 &Y t2r5EP eRBAL alichto keep
Eﬁe@@nﬁ%%b§gbﬁQiEgeeﬁé%”ﬁﬂéﬂ“exposed to the moisture brought

into the filter during the smoking.

The Applicant has now found that the incorporation
of selected hydrocolloids in the outer sghell of the capsule,
and/or the coating of the outer shell by a moisture barrier
layer, results in capsules keeping their ability to rupture
within a smoking device even after exposition to the moisture
brought in said smoking device by the smoker.

Thus, the invention relates to a smoking device
comprising:

-a recipient including or able to receive burning
products, preferably tobacco,

- a filter element which is connected to the
recipient,

wherein said filter comprigses at least one
breakable capsule, said capsule

- having a crush strength Ci of 0.5 to 2.5 kp,

- keeping a crush strength Cf of 0.5 to 2.5 kp and

presenting a deformation of less than two third of its
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wherein said filter conprises at |east one breakable
capsul e, said capsule 30 - having a crush strength G

woho@/a0400 2.5 kp, - keeping a crush strength ©CTmB2006/602818

to 2.5 kp and presenting a3deformation of |ess than
two third of its WO 2007/010407 PCT/1B2006/ 002818 3
di ameter prior to rupture after having been submtted
G anetmwkbngoresto Arugiure saknewn Havdmepriseski kliBiitBed to a

t rt that kp_is. 9.8 . Jhe recipient. may, be the
r%g)kg'fnga tcefsgtanét t gI;t 5 Mb‘?% nf-rlf% R nF Ryl RO dtRtthe art that
tiolkacces sThe wnitial crush strength G of the capsule

is measured before snoking, by continuously applying
a |oad veFRfcaFegiphendt ondaparkécl ehantiddrupfure cigarette,
j ; YR, - Tl i git al .Force Gauge, Model
%I@Ie%%ggl LtrLl{l;gvil%r%lgrna pg?%(% %so%oiqaggc,o ‘a resol ution of
0.02 Kg, afdeaniradciglacgrobh ‘dtréhddh The fefca@ug8psule is
is attac eg %o a stand; the _ capsule is positioned in
e 6f-°&%p

{178 MG ©%°pl AfeFtRAt iR meRed inyeusloh apeaméap a load
tireddaggreveeieyi ege %k@ﬁ§¥ﬂ§a'énﬁbfnruﬁgﬁkkgqmdx¥% a LLOYD -

manual | y and the gauge records the maxi rce
APPLIEdONt PHeiFedy Hewemt GRughe rVMpdeite DFIShe50, having a

caprsuhie. o ed i r. in Lb). ?u ure of the
capsul e r é’%m% tllr%eslgrg'“éjl a5%e Gt G ' BBfh T accuracy of
sroki hglfest. AThe pirfay mgduge the swekiored Mashidnestand. the
HEI NR.BORGMLDT RM 4/ cs. The cigarette containin 20
GPBSRAGI & c AU & T D st tT B SRl e hel sAoRilAgenEdind s moved
up twecst andafighsdBr tdIg ROS iskh-2Q EQ?@gJusﬁégég re, is then
paraneters are set up as follows: Pu FEVOl ume: 35" H
eaRlderi meanyalivit émeat tbral $yugst amtandisrethed fatimum force
§BEKE@8'EFhEH8)very moment of the rupture of the capsule,
(measured in Kg or in Lb). Rupture of the capsule results in
the release of the core.
The smoking test A is performed on the smoking

Machine HEINR BORGWALDT RM 4/cs. The cigarette containing
breakable capsule is positioned on the smoking machine in the
standard starting position. The adjustable parameters are set
up as follows:

Puff volume: 35 ml (as defined in internationally

standard method for smoking machine)

Puff period: 60 seconds
Puff duration: 2 seconds
Puff sweep time: 1.8 second
Exhaust sweep time: 1 second

The test is finished when the cigarette is
completely smoked or after 7 or 8 puffs. The final crush

strength Cf is measure after having completing the smoking
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25 Puff period: 60 seconds Puff duration: 2 seconds
Puff sweep tinme: 1.8 second Exhaust sweep tine: 1

weecerdoddhe test is finished when the cigarettecraB208€002818

conpl etely snoked or after ¥ or 8 puffs. The final

crush strength Cf is nmeasure after having conpl eting

t he snoki ng WO 2007/ 010407 PCT/ | B2006/ 002818 4 test

A, follow ng the sane neasurenment procedure as used

St thve A ENDGf CRP. STHE HEPSUFRIESH Gfradesiwmpad eused for

Ihalg Basyed, after snoking test A just before
the rupture of the capsule. 5 The deformation

cor r espond8he o devEormedti ometfeehhthecappslt € idi agRESr measured

the_wi.,dth of the capsul en pressed to the
Iaa}rk‘rjchetr &moﬁlﬁ%%e?StAa'orﬁf%%#lﬁ??e_%dﬁwe oL tHee capsule.
IThee e fBtmdditon 18oSARMbHgISerVd CenbNehiqes ruGRR M §e capsule
having a crush strength G of 0.6 to 2 kp, preferably
SHameg ey and khearldideppig e ceaphuser eigrh Gfessed to the

t ha -8 to 2 kp, preferably in the range of
&Hgnltto%%éf%&)g%v\r%én submtted to the snoking test A

15 According to another enbodi ment of the invention,

the defornmpti on.of the breakabl e capsule within the
smoking  dEVTCESHETt K€ 1997 t S BPOLiPERF e OhetBe e igygntion, the

&1 nigt SlevSlHATM 1S QKL DO éhgagﬁ@fénﬂa§§ﬁg é!éfﬁ%ﬁ*girength ci
than 2 mm preferably Iess than 1 mm 20 According to ‘
2Eprfer Fad Zdodi Peatesibineofi fveht ton 1 thércapsdl &eeping a

B o Pl AR N, B D R Bty s
tapsubege of 0.8 to 1.2 kp when submitted to the smoking test
A.

According to another embodiment of the invention,
the deformation of the breakable capsule within the smoking
device at the 1limit of rupture, before and after its
submission to the smoking test A, is less than 2 mm,
preferably less than 1 mm.

According to a preferred embodiment of the
invention, the capsule is such that it claps or makes an
audible “pop”, when ruptured.

Advantageously, the shell thickness of the capsule
is 10-500 microns, preferably 30-150 microns, more preferably
50-80 microns; the outer diameter of the capsule is in the
range of 2 to 8 mm, preferably 3 to 5 mm, more preferably 3.4
to 4.8, and even more preferably 3.5 to 4.5 mm; the ratio
diameter of the capsule / thickness of the shell is in the
range of 10 to 100, preferably 50 to 70.

The shell comprises at least one hydrocolloid
selected from gellan gum, agar, alginates, carrageenans,

pectins, arabic gum, ghatti gum, pullulan gum, mannan gum or
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is 10-500 mcrons, preferably 30-150 m crons, nore
preferably 25 50-80 microns; the outer dianeter of

woOher7mapmal e is in the range of 2 to 8 nm preperakioge/@2818

to 5 M nore preferably 3.8 to 4.8, and even nore
preferably 3.5 to 4.5 mm the ratio dianmeter of the

capsule / thickness of the shell is in the range of

10 to 100, preferably 50 to 70. 30 The shell conprises
aodiddsd omealgdr, ocellomied osel ect ech f momtgeld artlgimgof or in

SR WL S0 R ar PG o P EvB=300 FAOHOIFA 101 (s)
BeElB2006Y Qw8 lhe1d mdi{ | edest gsghw/al,owe%x%lge% to 75%

m xture thereof or in conbination with gelatin. T

¥fWuntarst ST PeRR oebeferdbdy 2fr ésdmt 3h % he/wheifl the total
[ N 5% P bl y. 4%_t o 9 A ven

(e BePaPo Sl SHELRN S oI BRpSRe, e
weilgtedf hiydeosbélbidl nsagpiaker.red enbodi nent, the

sel ect ed drocolloid is_gellan. In a r

referred .
enbodi ment'of % HET %%ﬁﬁ@oﬁ?&ﬁﬁgﬁenﬁsegfi ?Ebn%FHQPFéﬁnv when

Weth Qbﬂdﬁﬁﬂiﬁﬁﬂﬂ&ﬁ”Wiﬁﬂ|é@gl§8§9taanﬁer“@EgﬁEn gg%nt, the
bet ween gell an gum and the other gelling 10 agent(s) .
Weighém Ser2e tgezwz%, pedflenablopr7 5628 t ¢he5/ Ther gelling

VeRn f y.br 4 0
AP o Sl Pkt s Y e s/ 2s e 257
shdl eveontmairasplkeferthay 80obb gel/abi ao pogberably | ess

15 than 75 %gelatin, and even nore preferably |ess

than 70% gelatin by weight of the total dry wei ght of

the shel | .addbafiy t ebnafotaenbedhbaBMtheRt ¥ the invention,
i nvention, the capsule includes a noisture barrier

gt ihell ncemtzinenbegismemian t Be $hedelafin heprafsupbly less
RSO du il ool 20,206 G MEBBUELS! P chan 701
dedperisebyi wedghor gnthesobvebt dey waight of the shell.

In an alternative embodiment of the invention, the
capsule includes a moisture barrier coating. In this
embodiment, the shell of the capsule is coated with at least
one moisture barrier layer comprising at least one moisture
barrier agent dispersed in an organic solvent or in an
agueous solution or suspension. In this embodiment, the shell
can be made of any hydrocolloid, including gelatin which can
even constitutes in that case the only gelling agent of the
shell. But preferably, even with the presence of the
hydrophobic coating, the shell comprises also an amount of
gellan, or agar, or carragheenan or alginates, or arabic gum,
or pectins, or pullulan gum or mannan gum sufficient to bring
a certain resistance to moisture; in this case the shell may
include 1.5 to 95 % preferably 4% to 75% w/w, and even more
preferably 20 % to 50 % w/w of the total dry weight of the
shellof at least one hydrocolloid selected from the group
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aqueous sol ution or suspension. In this enbodi nent,
the shell can be made of any hydrocol |l oid, including

wgeb@oiewonhi ch can even constitutes in that cac®iBines/002818

only gelling agent of the 26 shell. But preferably,

even wth the presence of the hydrophobic coating,

the shell conprises also an anount of gellan, or

agar, or carragheenan or al ginates, or arabic gum or
FeaeiREing: Bl | 9¢ bR URAIST nﬁf@ﬁé?ﬁtg@@mn@mﬂander@ulbllan gum.

| in this
I Gl SR R Lk i e
5% ey, cmateei/enapenée pireflardds y g201%nt 0 &0 Yralbadcof gum, or

the total dr ht of the, shellof at | east one '
Ry 8F688ﬂ%m?gs@9@gtefﬁﬁ?) PR %?ouﬁ“N?%KKWQQE@%ﬁV or ghatti

B@?ﬁl | BZ0@R{10Q2818 g C&E‘%aﬁﬁﬂlé}g im98L! 8Ny @980 re thereof, but

carragheenan_and pul [ ul an gum ccordi ng to anot her
éﬁ@édﬂﬁénﬂn§ﬂuﬁﬁe9ﬁﬁ@éﬁﬂlon the shell of the coated

capsul e i Ilan, or_arabic gu i nes,

or agar, g§£a gln é%g oS %%??@bﬁ%%ﬁagng &ﬁ§95£ Fthe shell

gsnpfobqﬂﬂdeﬂzB¥5pM%prpﬂ@ﬂ@@@bgynBOQO% Ml @referably 8-15
reof EE ﬁs not include gelatin. According to
¥nﬁ8&9 AFOt? WﬁéBBEtOSftFﬁeC§H§Pﬂe is of between

850% pfzﬁix%[rﬁ;tbl K12Q% pRLE e |
i ght/t ot al ? ofq{he capéﬁ{eig%%@Aﬁgghggaég%§¥e barrier

ﬁﬁ@nﬁt ijse st bﬁ@smpgﬁumdb@pho@ac agganit | sehectedsfrom those
paechygLoPnall ¢ BORPLCpELACLEY (oM Lhost cSiIaN © progucts,

or confectionery or ar nac
preferably sséketeddfrfwﬁmimtmﬁ(ngkdupunéaﬂgMbﬂﬂhg of waxes,
waxes, fspe0|all% car nauba wax, _candelilla_wax or
BERS AR [ ¥aFBERAR: a1§a§hepﬁaéeéﬂﬁlal WakoPitc beEsHge o garbowax,

§Héy1é@nx1nehmﬁbh6§HEUBQS§queoﬂ¥dEBFﬁEEBHY| Le gﬁlcellulose ,

cel l ul ose dr ox propy cell ul ose atex " conpo
Ry oK roRY ¢ omek! ya;r calioibErat hydrohspeobylchbielose, latex

@6ﬁ£8£§9£¥nqtr5%f§vi§ﬁftaﬁ%%hEHhStgge garr%ﬁﬁjwi%ﬂﬁli%hereof.
More preferably, the at least one moisture barrier agent is
ethyl cellulose or a mixture of ethyl cellulose and shellac.

According to another embodiment of the invention,
the hydrophobic moisture barrier agent may be a combination
of hydroxypropylmethylcellulose, plasticizer,
microcrystalline cellulose and color or any other
commercialized combination known under the name of Seppifilm
from SEPPIC, or Opadry from COLORCON.

According to another embodiment of the invention,
the hydrophobic moisture barrier agent is a filmogen gelling

agent, preferably gellan gum itself.

The shell may further comprise at least one
plasticizer, which may be glycerol, sorbitol, maltitol,
triacetine or polyethylene glycol, or another polyalcohol

with plasticizing properties, and optionally one acid of the
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ethyl cellulose or a mxture of ethyl cellul ose and
shellac. 20 According to anot her enbodi nent of the

wonveioon, the hydrophobic noisture barrier RagemB20n@y02818

be a conbi nation of hydroxypropyl nmet hyl cel | ul ose,
pl asticizer, mcrocrystalline cellulose and color or
any other commercialized conbinati on known under the

i Sepphbichl &P fgﬁ@é@’%%e?r Q&%jé:%/afwmcitric acid,
COLORCON. According to anot her enbodi nent of the
iFieticon acitche mpddephatsiicl, noiestur shiar Liike .ag@he | smount of

f v ' ent, , prefergbl el | gum
?E%lsa{esll%&%%%gg :%Aerﬁlgsrmgg?ﬂr?ﬁe ocgr%’r ibgleg“fﬁlqaré stPHpgerably from
3% ptasisei bgr wedkineh) rend bevelh yeere! pregebbbol, from 3 to 10%
maltitol, triacetine or_ polyethylene glycol, or
ano e o Idfaltdh Aot adi tdrpIvessighs AThg s sdwedtli es, and
optionally one acid of the WD 2007/010407
PCT/ 1 B2006/ 002818 7 nonoacid, diacid or triacid type,
especialIy'Eh&rbbeadid¢anfamwah¢agebdslwaléc?pmiﬁiwandcoloring
the l.ike. . The anpunt of., plasticizer .ranges from1%to Lo
Sty ey e TR <P B o LO5RF O bny i ReaLe within
angk evEl oI @upt aferal Mnafﬂlmﬁca:dﬁrﬂgﬁ(ypréc@é!sV‘%‘fgrﬁi]ﬁfers. The
the total dry weight of the shell. The shell can
SRS G 0BT tc ofST | BESASEBPYI nghoagRNt AMPRE repdlerants and

htddhe location of the capsule within the filter
gﬁ%%nélthe manuf acturing process of filters. The 10
col ori ng agentlérss prafealibbybehdsehudrong ncdlter amdngposition of

nd i nts. Fillers,can also be included in the
AT B FHLSEnF eyt piT o tis il iaif ial that can
suidrakise maheripértbatagan of NEEAS@Re iRAr CeAt agBe Ofexternal
iﬁy material in the external 15 liquid phase and thus .
1R Ic oPRRBBUSHHR (TR USheaEBREI R exHalsion ndreathag obtained

QQQQQRVfﬂgfggéﬂnéﬂgﬁg“dfy Ba8E L1 TERMLLE in & shell results
in solidifying the shell, and in making it physically more
resistant. Preferably, the filler is selected from the group
comprising starch derivatives such as dextrin, maltodextrin,
cyclodextrin (alpha, beta or gamma), or cellulose derivatives
such as hydroxypropylmethylcellulose (HPMC) ,
hydroxypropylcellulose (HPC) , methylcellulose (MC) ,
carboxymethylcellulose (CMC), polyvinyl alcohol, polyols or
mixture thereof. Dextrin is a preferred filler. The amount of
filler in the ghell is at most 98.5%, preferably from 25 to
95% more preferably from 40 to 80% and even more preferably
from 50 to 60 % by weight on the total dry weight of the
shell. .

The core of the capsule included within the smoking
device of the invention may include a mixture of materials or

products which are lipophilic or partially soluble in
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in solidifying the shell, and in making it physically
nore resistant. Preferably, the filler is selected

wonemoiéwe7 group conprising starch derivati vesprPeuab20ag002818

dextrin, maltodextrin, 20 c§clodextrin (al pha, beta or
gamma), or cellul ose derivatives such as
hydr oxypr opyl net hyl cel | ul ose (HPMC),
hydr oxypropyl cel | ul ose_(HPC), methylcel | ul ose (M),
&rteagidvet hgkceldful ovelecNErs pofgumuldted cokrsl , oil/water/oil
;g% Qs m xture thereof. Dextrin is a preferred

11 Ter. e anopunt of 25 filler in the shell is at

nost 98. 5% age@fdimabl ytbr o 25p&f@fe9§%§dﬁ0}[@nﬁh§§fgﬁéﬁtﬁ)|6)é of the
from40 to 80% and even nore preferably rom to .
HRFMeiPht Of t AeTE 0Pl AdrSrsRfijjpte of2PRlesRecrrdfpg to the
qq{w%riﬁic%rheréﬁf§§é§t$n@wdﬁgic_\!j\hfE'gr@) ths @@‘%k'é]ﬁf s34 capsule,

device of the invention may iInc e a mxture o

peteeie ralsl o8 0 oo @2ét, s nwhiec Iprarfe daildop Bl ite 2% .
partially | uble in 07/ 010407 PCT/1B20Q6/.002818
8 et hanol , S@?e of “hl & |§§ef SPRASted"dE HC WESer POF| ©F more

dnmlesians.c Acgeldengst 0 corpreftargred 1gnbodsaent of thae food,
i nvention, the core of a breakabl e capsul e according
PR CSIG ARt | Oh r EPPESEALs By dustgHess0 t1Hn92@ ofpreferred

SR GARSHH €, chdsef ?E?B?ﬁi%gct %ﬁ%%nﬂg).rtﬁa r gfeer@ﬂ%lycerides,
85 to 92% The core o e capsul e may i nclude one or
eseC ildlgophimeidd usol vbatls convehycenadéey, usaddi nit heparticular

f harypaceuti cal _or, .cosnetic industries. In a .,
E%g“%&ﬁr%gl Sen%%dicr?é’ Y,“ﬁqe%%éH i%ﬁ‘iiécéarve‘?ﬁ sTgyures of
e igliyglerdeldsdesuch especivabey apdi Ui Thaidlive oil, sunflower
triglycerides, and in particular triglycerides of ‘
CapryiGoETat- loaPHoEngEiuE, Wl nigiaResesid oil, wheat germ oil,

i@ waer bdes sueh %%1&%%%%6‘%%9[' Tl 1 MBoBl of  lipophilic
sunflower oil, corn oil, groundnut oil, grape seed
sollventteatn geren opre of a capsule according to the invention
is of the order of 0.01 to 90%, preferentially 25 to 75% by
weight of the total weight of the capsule.

The core may also comprise one or more aromatic or
fragrance molecules as conventionally used in the formulation
of flavoring or fragrance compositions, preferably aromatic,
terpenic and/or sesquiterpenic  hydrocarbons, and more
particularly essential oils, alcohols, aldehydes, phenols,
carboxylic acids in their various forms, aromatic acetals and
ethers, nitrogenous heterocycles, ketones, sulfides,
disulfides and mercaptans which may be aromatic or non
aromatic. The core may also comprise one or more molecules or
extracts for cosmetic use.

The core may also comprise one or more fillers as
used in aromatic emulsions. Mention will be made of dammar
gum, wood resins of the ester gum type, sucrose acetate

isobutyrate (SAIB) or brominated vegetable oils. The function
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15 mneral oils and silicone oils. The anount of _
i pophilic solvent in the core of a capsul e according

woaod7heodomvention is of the order of 0.01 to 80¥AB2006/002818

preferentially 25 to 75% by9 wei ght of the total

wei ght of the capsule. The core may al so conprise one

or nore aromatic or 20 fragrance nol ecul es as

conventionally used in the forrmulation of flavoring

&t fiic]@@if%n@'@lgblﬁp@sﬂ tagens pief érabhgiasonathiec, density of the
and/or sesqui t er peni ¢ hydrocarbons, and nore

par |cﬁ aFiy essential oils, alcohols, aldehydes,

phenol s, cRid@ytd s SHéﬁthha{y V@Ié&%rflﬁiﬁe one or more
aronatlc acetal s and 25 ethers, nitrogenous

RYEELEaPESes WIKétibriBay Bel Pregddeddiigyl thelefoamdof a solution
G CRRIARS I o RhhR1A! MBI & d0Ly AR e MUhers may

core nay al so conprise one or fror e o ecu es or
oetr abts fos cosoetliicivse. The caspanaymalsoS@@ﬁmarsme NHDC,

ane or nor e used in aromatic emnul sions.

VPSR =i Iﬁcﬁguﬁéﬁgeofnﬁgﬁﬁﬁﬁ §&M- wood resins of

the ester OB typee HHG' ASERCELA glséSQmét Y5Al Bore "sensate™
(SAI D) jor brom nated vegetabl e oi The function WO

2B0TPGIGAGBPEH | BEUOE! (U281 %ﬂegebth@hegefWEﬁ@ﬁﬂﬂng effect or
égﬁBEs E%e%% %H Qﬁﬁﬁﬁ%@?n§uﬁ%éﬁiérﬁ%egﬂéﬂﬁ%f%%%nts may be,

The core or the s al'so co rrse one
bMEeHHﬂer&pﬂMﬂrh1ha# ME[HmwmﬂhﬁllmdduiﬁwmﬂWaﬁdaderlvatlves

Pheible holratirRing Hhrstetn Y B e g i, Applicant . A

aspasbase, h@@C@lf&@lcr&e,aM, magUchal 0sfit ac8SHIAMBimited to,
neot ane, etc. The core may al sO conprise one or nore

vaphdAve" ethvangtieragents, which provide either a

U eher e BlyBliold ity SRR 5 WMo 4 e
solveshbt hyf gsieci nare anfd déei vabbyede 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 aromas
are vanilla, coffee, chocoléte, cinnamon, mint.

According to an embodiment of the invention, the
total weight of the capsule is in the range of between 5-60
mg, preferably 10-50 mg, more preferably 20-40 mg.

The invention also relates to a breakable capsule
suitable for being incorporated in the filter of a smoking
device, which is substantially moisture stable.
“Substantially moisture stable" means that the outer shell or
outer coating of the capsule has the ability to retard
degradation of the capsule due to the water brought into the
smoking device by a smoker.

The breakable capsule according to the invention

comprises a core as described hereinbefore, and a shell, said
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thereof, in particular Physcool (r) marketed by the
Applicant. A suitable hot effect agent may be, but is

waabo7ioiedored to, vanillyl ethyl ether. 15 ThePCT/1B2006/002818

flavoring agents that can b® solubilized in the
solvent of the core of the capsule include, but are
not limted to, natural or synthetic aromas and/or
fragrances. Exanples of suitable fragrances are
faapsule pméent’soraaergrush‘lle;talengsheeﬁrom/oody to 2.5 kp, and
fra rances. anE es OL sui tabl e aronas

c a

5 & CHEFeestERBES atEC i Yrrant, 2n?n#P ﬁEE%r%|%%formatlon

teF aMe§§bQﬂ'iam3nEw@f dier-d nyent o, dtla%etEQI al £ \ei gl?favz.ng been
of the c%gsule is in the range of between 5-60

e tdsidy tro-tAe rﬁgnokmgetm@‘érabl y 20- 40 rrg The
I nvention %cscg J.Icle.r?c_:lyt et,so é’né"‘ brgx?an ?rhe t{?]%&t ?r%%b%ve described

sui tabl e for beirng ¥ ncor pora

sraekirmigaldeAeea,unss clofi s a@stw&ambﬁlwe méﬁwﬁeh within the
st abl e. "Substantlall nmoi sture_stabl e" neans that
e rdE€KeFf Gire oﬁ%@lseco%fi Gt PrAgkebpsul@rfsle of the

tlnﬁ,e@{ylldnt v Qg ard degradation of the capsul e due
to the water brought into the 30 snoking device by a

snoker. Thédwraakiald e @ ap gt L et cﬂﬂigpdimmhle, the capsule of

i,pven C I.SeS a _core_as desc i bed ein ore

R P LOTRLE R So8%) 3956 ERE Fr o Diges broEn = co-

@am&wh&cmr@ﬁmﬂﬁés91 GNM§hcsaéfﬂﬁﬁﬁéégoﬁkagéébﬁ1%-Qakﬁynchronous

and keeps a crush strengt rom to p.and a
SRR L 9 STt (hias SRR 4 drideeh e Liguia

gle havingheen, s t L £d §9p55ﬁ1§g8kﬂq uhgs%ﬁé e’ The co-
ccordlng to the invention, the hereabov escri

ﬁ@@ﬁWﬁé@MiPQQQﬂﬁﬂs@ﬂmEIESQﬁeBhB@éemaapsabagmﬁIﬂqupunnd drop
%ﬂ&%ﬁ%g&%ﬂ”éh Al es angfgéa anb2§%¥a85558fgs oﬁlectlon The
iAvert ion as Su

compound drop is a sphere of the ligquid £ill phase inside the
shell phase. The liquid £fill phase is hereinafter referred to
as “the core”. The shell phase is hereinafter referred to as
“the shell”. The capsules of the invention may be produced by
any suitable co-extrusion process. Preferably, the capsules
are produced by an apparatus and a process as described in EP
513603, the disclosure of which is herein incorporated by
reference.

According to an embodiment of the invention, after
the co-extrusion step, the solidification step is performed
by keeping cold the capsules in order to ensure correct
gelling of the shell for example by contacting them with a
cold bath. The cold bath is preferably cold oil. By cold in

the meaning of this invention, is meant a temperature of

between 1 and 15°C, preferably 2 and 10 °C, more preferably
of between 4 and 6 °C.
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According to a preferred enbodi nent, the capsul e of
10 the invention is a seam ess capsul e, obtai ned

woOnRreorgho47 co- extrusi on process. The co-extr usPOWIB2006/002818

process is a synchronous entrusion of two |iquids:

the external and hydrophilic Iiquid phase, and the

internal and |ipophilic Iiquid phase. The co-

extrusi on process conprises three main stages:

conpound dr8hel&apeuieti oy shekh $@ | dedtcafigadand order to

capsul e collectio The , compound dr is a sphere, of ‘
t%em?‘(%ui%“?i |?u%n3a‘é% i‘ﬁjsf de ‘PBElO%fﬁﬁfY p‘ﬁ%élanghElth organic
lssveht i I(buphase iscdies@l Nabtrylr efeiked t Gehol Nepetroleum

core". The shell phase is hereinafter referred to as
"¥HEBheRTC.) TET A R e swushtd onl hmyabk dried.
produced by Lta -extrusi on: process,
Preferably,A%ﬁ%§%%325$%sg£§r%8%$%ﬂﬁ%%% 5 G apphratagn, after
darite a qu-cogssisaordestreidhed aind EBveht3603y tbRe solidification
di.scl osure of ich is herein incorporated by

rEr e endte S§4D EPEMIGESENt of the

invention, akt@Fdin® the LR UShoHd ShéPr Eﬁegye invention,
solidification step is perforned by keeping cold the

ulBPSWH 5t derret o censutaudeds ectengeli Fuggdof anfie optionally

s
. ting th it h l.d . .
BFI= 0L SIPPLSeRLSORraEt M, R ALLR, Qg Uudhip ¢ curio

tégemieani ng of this invention, is nmeant a tenperature
of 30 bet n 1 and 15C, greferabl 2 and 10 C, _nore
preferably 5t DetiednadeRhd "6YC 2R Jep7eb2eRn0F or any other

RGHB2006/ 0028481 c 11 sH& LAPSUl 88cHBY Ehenebg,1  scetate or
centrifuged in order to renove the surplus ol

JRARFIPRANP nashednninedr gdni 8¢  yineratsuchfascetween 0 and
SN i doshatn, SRl peliel oym other,

Accor di ng tTheneuetrhgdiamuit otahhealgweniiBre1@f bef also be a
g%ﬁ%ﬁ?%ﬁ%;%gghgﬂmStEghs?ndfg¥enégg%£ etr§E calcium chloride,
dicalcium phosphate or calcium sulfate or a bath of acid
containing calcium ions of pH less than 5, preferably of 3 to
4. Examples of acids may be adipic acid, fumaric acid,
gluconic acid or glucono-delta-lactone. The calcium ion or
acid bath is preferably at a temperature of 0 to 25°C,
preferably 10 to 20°cC.

The effect of the immersion step is to wash out the
oil remaining at the periphery of the capsule, and to
gradually strengthen the shell, notably through dehydration
and osmotic equilibrium.

According to an embodiment of the invention, after
immersion, the capsules are dried in a current or air at

controlled temperature and humidity. The relative humidity of

the drying air is 20% to 60%, preferably 30 to 50%; the
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step, the capsules are centrifuged. According to
anot her enbodi nent of the invention, the capsules are

woae@xiesded, centrifuged and optionally 10 | POEAB®A6/002818

into a solution or an enul sizon containing a curing
agent. The curing agent may al so be ethanol or any
ot her anhydrous organic solvent, such as ethyl
acetate or isopropanol, nmintained at a tenperature
afertpeinsprred @hdthd5d2eCngnarie pay toguiar by et wesn dfeferably
and 20C._ The curing agent can alternatively or also be
5 %ofc-cal ci umions, for exanpl e of cal cium
chioride, micalelym PBOSRNALEL0; fighe! WP SthEaligRhedon, the
bath of acid containing calciumions of p ess than
Bapsivdfesy abhy dfe 3 draZmefl Exangl eshef fadildsyimgy bethod: co-
adi.pic.acid,. fumari ¢ acid, conic.acid ar, .
GETESTG e 19 ectec?%’ .rnﬁ(jre ag% %YL%?W c OJa]chﬂl%é?kfﬁse on the
lcheprefrey,aking alr aHenpaiatidie £{d 0 41rdGic 1iquid phase and
preferably 10 to 20C. The effect of the imersion step
COMRETRESE 0T t Hehe 25ceF¢ rehmi hihRg &there pwridhergptionally
f I angd..t. radual «rengt hen e
gﬁélltt:}? n tit%"??'tm utg%n@ghl drgtﬁ%nr%tlaoﬁg éfmt%% capsules  so
ehptialined udin Ascdpaliing dfo amlenbodi dents obrt hecid, optionally
E@éﬁnti Ny, after. imrersion, the capsules are dried in
aCcafENt 8r ¥t T8 30 controlled tenperature and
hum dity. Hedelald verdumagidohedf tEELEMYhdEG: i r the process
200 to 60% preferably 30 to 50% the WO 2007/ 010407
PCTrrE2006/ 002818 inyepbapsr WSSt THEEIsEPgaaicratdng step
Q.1C, ef et 0 . .

SBo e the TELERHY s, Rerd X ou (R I 08 18 Bptica o
theaiqrmrbuisisng Phefénhbbw ngandt hediticey step is performed by

dipping the capsules in a coating solution, or by spraying a
coating solution onto the capsules. Said coating step is
preferably performed after the drying step.

The capsules manufactured by means of the process
of the invention are essentially or perfectly spherical and

very homogeneous in size.
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5 extrusion of the external and hydrophilic liquid
phase on the one hand, and of the internal and

woipphodorc | i qui d phase and conponents of theCToB®0©m2818

t he ot her hand, optionally 13centrifugation, optionally

i mrersion of the capsules so obtained in a bath of
calciumions or acid, optionally 10 followed by

drying. According to another enbodi nent, the process

accor di ng t 8hehelpweabiron fart herevodpri sedlasteatiedy by the

S i n ' he i.sture.barrjer_outer layer is
a%%?%%gﬂg% g?ﬁghégﬁé0|e§%15%9f5?§%1 - Y é@%ti%@nSldered as

stepitsngether medpey d thepingehBeoBAPSMEEHA 1A be read with
coating solution, or by spraying a coating solution
oht o TFRCT AR uHRee . T xgwheRoating step is preferably

per f or med afi%ﬁréhQ.Qﬂ¥iQ9d§5 EamTQQm&%gﬁgkisthe crushstrength

manuf act ured by neans of the process inven
Pl éssearsaleyheviper f Borl ypodghehydabeahiloid0 g€lldkin  (herein

us_in _sige. WO 2007/010407 .PCT/ | B2006/ 002818
?g i%e f%véﬂt?%% igh%e98§ﬁgéP CPP§SFare Py Bheapsule of the
f obhbewtd ingn exanpl es, which shoul d not be considered as
limting the scope of the invention, and shall be read

with refer&h@ereo?t e 13 gdiegran pogweeing stke crushstrength
(B@ggm@&&m%giﬂgﬁkh C hst.ren sul , ,

having for sole hy&rg%of#%iﬁkéglg%?%r§%%?%§%g g%ﬁé??éﬂ (herein
t%ﬁﬁﬁ?ﬂﬁ%et@ehatPhﬂuapgaletinandpaudaﬁsMahdﬁathﬁpsule of the

|q¥gﬂ{'. Fiqure 2.is a diagram conparing the
crus sjﬂtl?égingatﬁwt%rlog%?klél%apsul e having for sole
hydrocol l oid gelatin (herein referred to as "the
gelatin capsule", and a capsule of the invention

af ter snokiFAAMEREGPLES
Example 1

Two types of capsules presenting the same size are.
prepared by co-extrusion as disclosed in patent EP 513603.
The composition of capsules according to the present

invention, referenced as 1004/H11 (having less than 80

oP

gelatin and including gellan gum) is given in Table 1 below,
and the composition of prior art capsules containing 80%
gelatin, referenced 1004/C30, is given in Table 2 below.

Weight of each capsule: 20.56 mg, in which :

weight of the shell: 3.68 mg (17,89%)
weight of the core: 16.88 mg (82.11%)

Table 1 - Capsules 1004/H11

External liquid phase %/total %/dry matter
Dry matter : 15.5% weight




15 Exanple 1 Two types of capsul es presenting the sane

size are
woab@EnodaP 513603.
according to the present

irventi on,

prepared by co-extrusion as disclosed in
The conposition of capsul eBCT/IB2006/002818
referenced as

1004/ H11 (having less than 80 % 20 gel atin and

i ncl udi ng gellan gum

is given in Table 1 bel ow,

and

he conposition of prior art capsul es containing 80%

gﬁla]taim gmteﬂ@rlem:éd 1004/ C30,

g.goeen in
20 56 o

Thald 2% 2
n—which

3%‘?13}& rbfﬁtq?glshel | 58 mg (

(14,8895 2

i At of

3 68 ng (
i Gas: 16. 88 ng (82. I19%
11004/ H11 30 External liguid ph

O'

1} Ca
ase Y% totw

B &
@83?5 matter

|
Iﬁﬂwqmiqler 15 5% vvei ght WO 2

I InlaYaVaVall

DO76008407

Kal r\n E

3.23%

1-800% 11.62%

R SR0R VA 006% 55 520 S0

1m
AT TXST

 Bir 98P 1. 0d

€ 5%

ST
Dextrin

Forzei0lp 1G22 ¥a2 2 3%
51_65%_Saodium bi carbonate 0.1

5pal Te
B0% 1. 16%

X 68 8. 000%
briIIi ant

@Iéé1ﬁ@&@#bﬂ@eof@%£@10696 proc

e8sDPhgZwat €

10 .846.3%510%

Al 6- 000004
\SFEAvAvA-A- a®)

100 000% ! pat— e
Hﬁgqﬁé g ééﬁ ”Lﬁénthol 38.5

phase—Fthq
Ogé®§f%ﬁtal

n
TTOT1

100. 0000%

100.000% 100%
Internal liquid phase
Ethanol 6.0000%
Mygliol 65.5000%
Menthol 28.5000%
Total 100.0000%
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WD 2007/ 010407 PCT/ | B2006/ 002818 15 Table 2 -

Capsul es 1004/ C30 Externa
worbtdzano4obry matter:
80.82 Sorbit ol

8.16 processing water 75.500 100. 000% 100%

i qui d phase Ethanol
Spearnint flavor #831661 8. 0000
Total 100, 0000%

l'iquid phase %t ot al
24. 5% wei ght Cel ati n 260ArPd918106/002818

% dry

2.7000 11.02 Caranel color. 2.000
I nt er nal

5.0000 Mgliol 8125 87.0000

suppl i ed by MANE

5 Capsul es 1004/ C30 and capsul es

respectively 3489 +/ -

104 Hi. r j of
R %ﬁ i c'%roush strength of the

capsules is neasured as follows using a
LLON Digital Force Gauge - Mhdel DELS 50

#@ﬁ% ty®gh BRFSY 501b) Resl/Eioted = Ds@dkyf matter
OO ceAC ay = +/ - 0. 15% wa thg Rate = 1000
ti%gs per second 15 Methodol ogy” Force Gauge is
&etladhied 2607 st and. The capsul @9i.8oposit| epedzi n the

3 - i d up with A manual
I edd Scr ew devi ce. Pressure $-ReA appﬂ?e@2 "
maRldly @and.once The capsul e Wl ppharts, [ ghezgauge WO
007/ 010407 PCT/1B2006/ 002818

processing water 75.500

100.000% |100%

Internal liquid phase

Ethanol 5.0000

Mygliol 8128 87.0000

Spearmint flavor #831661 | 8.0000

supplied by MANE

Total 100,0000%

Capsules 1004/C30 and capsules 1004/H11 present a diameter of
respectively 3489 +/- 40 and 3394 +/- 35 um.

The crush strength of the capsules is measured as follows
using a LLOYD-CHATILLON Digital Force Gauge - Model DFIS 50
25 Kgf (501b)

Resolution = 0.02Kgf (0.051b)

Capacity

Accuracy = +/- 0.15%

Sampling Rate 1000 times per second

Methodology:

Force Gauge is attached to a stand.
The capsule is positioned in the middle of a plate that is
moved up with a manual thread screw device. Pressure is then

applied manually and once the capsule wall fails, the gauge
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16 records the maxi mum force applied prior to rupture
(nmeasure in Kg or in |b). Sanple of 10 to 20 capsul es

wog0mmaswred. The results are as follows: 5 caRpTuBm®e6/002818

Crush strength (Kp) Standarid deviation 1004/C30 4.60
1.11 1004/H11 1.70 0.26 The results are also
represented on Figure 1. Exanple 2 Capsules are

S ed aggord &xapl ; .e_content is
g%outcgg @gangl?ﬁgr%pcontentg?éll%%oﬁ?agf §p° rupture (measure
cor rEs pondimgli)o. eSarp bk neS sl oftalrd Ehshelleofis ahudured.
50 mcrons. Capsules are then dried to obtain 3.5 mm
spherical capsules with a crush-strength of é ip._
Abtes agasulel Ghite Ofs CapSIws i s about 20 ng. 15 A prior
art capsule containing gelatin (ref 1004/ C) which 72
%gelatin as sole hydrocolloid, and a capsule as

sy L | 1 |- . bmanenar At Ad 1 ont A L
Jél T EXAnpre dpuve al © 1 tCOf - Ca—-Ht a—; ;
calﬁ%?%llter of a ci§§P§ SEIEPGER égigngFﬁaFQPﬁé geviation

iloo4yezsur ed for bothsacapsul es according @ ghe herein

thod! The obhtained cigarettes are then
éHﬁ%@&“&n a snoking|/acdki ne (snoking testO0AR6

according 4 [ oIl 1oy fi rocetttre— .
Filters con?’fl;\él3 Lh"lléne% théé %%s%?ées are LI ER ¥ Thre 1
capsul es are extracted fromthe filter to 25 neasure

crush strength val Cf after snoking process. In the
case of geldflﬂiéﬁggules, capsul es have nelted into

the filter chgdumed hers pkd g Aess- &l Hdsfample 1.

strength val ue is not neasurable. Capsules are _
def ormed arkP™8D 20B%£DL04G7 #TVE BAF06% 0628118shell content is

about 11 %, corresponding to a thickness of dried shell of

about 50 microns. Capsules are then dried to obtain 3.5 mm
spherical capsules with a crush-strength of 1 kp. Average
weight of capsule is about 20 mg.

A  prior art «capsule containing gelatin (ref
1004/C1) which 72 % gelatin as sole hydrocolloid, and a
capsule as described in example 1 above are incorporated into
a cavity filter of a cigarette. Crush strength wvalue Ci is
measured for both capsules according to the herein described
method.

The obtained cigarettes are then smoked on a
smoking machine (smoking test A) according to international
standard procedure. Filters containing the capsules are
collected and capsules are extracted from the filter to
measure crush strength value Cf after smoking process.

In the case of gelatin capsules, capsules have
melted into the filter during the smoking process and crush

strength value is not measurable. Capsules are deformed and
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17 cannot burst when press on them Gellan-including

capsule, on the contrary,
whi ch wei ght of the shell

the core: 18.20 ng (88.49%

still
Wei ght of each capsul e:

bur st when pressure
20. 57 pgT/1B20061002818

12.37 ng (11,51% wei ght of

I nstrunmentation: Snoki ng

Machi ne HEI NR BORGMLDT RM 4/cs 10 The cigarettes

cont ai ni ng breakabl e capsul es are
snoki ng machi ne as standard position used

positioned on the
for other

t ypenodt a:ﬁﬁisyts meﬁhﬁrégé Usih adtetn . p@&ﬁaheﬁﬁcﬁu@lﬁ%tcaéﬁle, on

as foll ows :

vol une: 35nml

(as defined in

i ntRf n%‘frito’i‘?éfpfl' SE%% R tretiead PEEPS SR® kP o heeciHitiees).

Puf f peri od: 60 seconds

Qar

Puff duration:
Puff smeep tlne 1.8 second 20 Exhaust sweep tine: 1
AGEBL At & trédstPed according to the

2 seconds

prOCGder?Q%ﬁWQE Ubﬁ@{aols%ehabwﬁ r@psug =51%)

1004/ C1 I nternal qui d

phase

Dry matter

Conponents % % U?%fghmﬁ é?he @ik N8 aQR IS Gl eatdion )

18. 000% 72. 00%
filler Calcium 1.000% 4. 00%
PGS E2MEELa0261 8

Pl asti ci zer Sor bit ol

4.000% 16. 00%
Car bonate WD 2007/ 010407

* Smoking Machine HEINR BORGWALDT RM 4/cs

The cigarettes containing breakable capsules are

positioned on the smoking machine as standard position used

for other type of analysis.The adjustable parameters are set

up as follows

Puff volume:

35ml (as

defined in
internationally standard method for gmoking
machine)
Puff period: 60 seconds
Puff duration: 2 seconds
Puff sweep time: 1.8 second
Exhaust sweep time: 1 second
Crush strength are measured according to the
procedure described in example 1 above.
Capsules 1004/cC1
Internal liquid phase
Dry matter: 25,0%
Components % %$/dry
matter
Gelling agent Gelatin 18.000% 72.00%
Plasticizer Sorbitol 4.000% 16.00%
filler Calcium 1.000% 4.00%
Carbonate




18 Col or Caranel 2.000% 8.000 Solvent water 75.000%

Total 100.000% 100% Internal liquid phase Nane %
weaburmi0403i ng agent Et hanol 5.0000. carrier MpgirgB1006/002818

87.0000% Aroma Spearmnm nt fi8avor 8.0000% #831661

supplied by MANE Total 100.0000% The results are as

follows: capsules Crush strength G Crush strength Cf

1004/ C1 1. 70kp Not measurable (capsule has nelted)
Q4/H11 1.2kp 1.2kp 5 After snoking, prior art

aﬁ@hbves are no | onger brea:laabinel 10 EX&[THE.OE)O’ 8.00%

| usina

ad nn
ﬂ.gstll es—atre |JI ClJal €6 a\J\J\lI ul n” L © bxallr.ll A=

Yoﬁ“'r OW ng conposition: E% Capsul es 1OC4/51-1(§)%

o@at@110407 PCTT T B2006/ 002818 19 EXternall 1906085 | 100%
: 50 ponents % %dry matter
o R E R uidRBhRSH gum 2. 200% 13. 33% del | i ng

NOUN”OOH

gﬁm_g_gg_ag n 4. 000%24]24%
ame %

Solubilising agent Ethanol 5.0000%

carrier Miglyol 87.0000%

Aroma Spearmint flavor | 8.0000%
#831661 supplied
by MANE

Total 100.0000%

The resulte are as follows:

capsules Crush strength Ci Crush strength Cf

1004/C1 1.70kp Not measurable
(capsule has
melted)

1004/H11 1.2kp 1.2kp

After smoking, prior art capsules are no longer breakable.

10 Example 3

Capsules are prepared according to example 1, using the

following composition:

15 Capsules 1004/H6




filler Dextrin CT648 10.000% 60.61% acid or salt

Sodi um bi carbonate 0.200% 1.21% Color brilliant blue
w83/ wd400. 10% 0. 61% Sol vent GCsnosed wat er 83p&EDABH2006/002818

Total 100.000% Internal |iguid phase conponents %

Sol ubi |'i zi ng Et hanol 5.0000% agent carrier Mglyol

812S 90. 0000% aroma Spearm nt flavor 5.0000% Tot al

100. 0000% Wei ght of each capsul e: 20.96ng in which

wei ght of the shell: 3.72 ng (17,74% weight of the

ccm:aierl%.ﬂélqglaSI’.ihEﬁ% 5 One capsule was introduced
ina cavity of a cigarette filter. Crush strength C

was e BLeEd 14cedr di ng to the procedure described in
exanpl e 1 above. G 0.80 +/- 0.20 Kp 10 Then the
cigarette was subi 'tted to Test A as_described in

e@ﬁﬂo@e?tébove flor 8 puffs After 8 pulfs, the %/dry matter

\ A ’)f\f\_ll fa¥« WaW. ¥alwi

~—

F /:J"‘IBS1 oe%%%%s le 'éfgiaa%f%s 1, “Z“s'rmmg ‘4807 ce | 13-33%

ccﬁﬁﬂ;hmgnggentaﬂeﬁe@aem i ncI udi ng or abkeobosreceiade 24%

a fllfpr

5 1 | 11Ty I.JI Uuubl 3 L uuuuuu,
elféLrL%Ler%th connect ed Pc?&é:ﬁénrgiéél%% ent, whe épnog%fd 60.61%

fliddiexr ccorpiltses acieast bonerbdimakabl e capsos e, Jal.@is

ancul A

“Color brilliant blue FD&C #1 | 0.10% 0.61%
Solvent Osmosed water 83.500%
Total 100.000%

Internal ligquid phase

components %

Solubilizing Ethanol 5.0000%

agent

carrier Miglyol 8128 90.0000%

aroma Spearmint flavor 5.0000%
Total 100.0000%

Weight of each capsule: 20.96mg in which :
weight of the shell: 3.72 mg (17,74%)
weight of the core: 17.24 mg (82.26%)
5 One capsule was introduced in a cavity of a
cigarette filter. Crush strength Ci was measured according to
the procedure described in example 1 above.

Ci= 0.80 +/- 0.20 Kp

10 Then the cigarette was submitted to Test A as
described in example 2 above, for 8 puffs. After 8 puffs, the

capsule breaks with an audible ‘pop’
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- having an initial crush strength G fromO0.5 to 10
2.5 kp, - keeping a crush strength Cf from0.5 to 2.5

wapoo7andopr esenti ng a deformati on of | ess thanPCWweB2006/002818

third of its dianeter pria® to rupture after having
been submtted to the snmoking test A 15 2. The
snoki ng device according to claim1l, wherein the
breakabl e capsule is an essentially spherica

seanl ess cap&WAEIMS3. The snoking device according to
anyone of <clainms 1 or 2, wherein the crush strengths
C and Cf are 20 respectively conprised between 0.8

to 1.2 kp. 41.The sweikimy dem e @agFdifng Lo anyone
of clainms 1 to 3, mhqﬁg?n the defopnatiggyof t he
breakabl e caps@ e FRAFLIE r dFUUEling t evr sl sSi DO receive

t&gﬂ%gs%dpn%tstzg%&ﬁ%a%sl%s&ga 2 mm preferably

| ess than 1 King device according to

anyone of clamnfiltee 4lewbetetonhbetedpsul eheBkesidRent,
audi bl e pop en .ruptured. 6.  The snoking device

accordi ng to"ahyonE off2 ailvsl % 0 EOMRKEPEEN Bfe least one

sheldkadliec kagss1f, tha capgdad s 30 10-500 microns,
preferably 30-150 microns, nore preferably 50-80

microns. WO 20B82VHRg4en ROILEBR0OGLSO2&IR erRtly CiTherom 0.5 to
SIMBKI| devi ce according to anyone of <clains 1 to 6,

wherein the outer dianeter of the capsule is from2

to 8 nm prefekabbyng o Grush sorendulefef abk¥m3095t @0 2.5 kp

mm_5 8.. The_snpki ng devi ce according to anyone of
%F‘% ri%ref‘?g“ﬂg mﬁe%@ﬁr?%l% i (HPafetderoftihethird of its
dapskter/ prior to rupture after having been submitted to the

smoking test A.

2. The smoking device according to claim 1,

wherein the breakable capsule is an essentially spherical

seamless capsule.

3. The smoking device according to anyone of
claims 1 or 2, wherein the crush strengths Ci and Cf are

respectively comprised between 0.8 to 1.2 kp.

4. The smoking device according to anyone of
claims 1 to 3, wherein the deformation of the breakable
capsule prior to rupture, after submission to the smoking

test A, is less than 2 mm, preferably less than 1 mm.

5. The smoking device according to anyone of

claims 1 to 4, wherein the capsule makes an audible pop when

ruptured.

6. The smoking device according to anyone of
claims 1 to 5, wherein the shell thickness of the capsule is

10-500 microns, preferably 30-150 microns, more preferably

50-80 microns.
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thickness of the shell) is in the range of 10 to 100.
9. The snoking device according to anyone of <clains 1

woao@/o1edoer ei n the core of the breakabl e capsubPeT/IBf06/002818

includes fragrances or aror@s di spersed or sol ubilized

in a lipophilic solvent, preferably a medium chain

triglyceride solvent. 10 The snoking device

according to_anyone of claims 1 to 9, wherein the

capsul e conpfisédiea esekiaad deviseshébrpréagle‘f shel | anyone of
risSi t.le drocol |l oi d. sel ecte rom _

3321 édnss gfu?ntgagér %i'gff%gﬁa& )eﬁse, Oc%?‘?%ggje?\%%%?r Bgcﬁ%n%,capsule is

draini @ gum 8 ghaf tprgfieraply| 8l 88 gURin, MHdIRN ERGFably 3.5 to
ified starch, alone or as a m xture thereof or in

gg%bﬁﬁhtion with gelatin. 20 11. The snoki ng device

according to_anyone of clains 1 to 10, wherein the

shel | contai fs §AeXiRgdr 6V Fei dacepréhngs to anyone of

Ay
llan. 41 The LE [ .ccoy ei anyone of
e fr 1l Terern fRY SO Ol ke PE " capsute /
phésdmesisn of25hehehefal)| iiss ih Ghieo r8DYewWsw, 10r ebenalol.y

4% to 75% w w, and even nore preferably 20 %to 50 %

w w of the t®tallhdrysmekghty abvibe shetdrdids T™E anyone of
clains 1 to 12,

snokin evi ce_accordi ng to anyone of

\%ﬂ%ﬁé‘ﬁg f héosh%'l | W%r@&gk b9 et PEadtieonkreghable capsule
ABICSUHES MR reh QY 65y | Q.‘f@fﬂasv\@i%%%ye%how solubélized in a
PCT/ 1 B2006/ 002818 22 14. The snoking devi ce accordi ng

t6PEPA AL E3, SOlifRsttei nprideghblly canpreidies athhiasttmind yceride
hydracgel 1 oid which is gelatin alone or in conbination
w th at ‘| east one hydrocolloid selected fromgellan

gum SGar. CaqL ARECTANSy P ALYl S0 WILEATR LS sryone o
claims 1 to 9, wherein the capsule comprises a core and a
shell, said shell comprising at least one hydrocolloid
selected from gellan gum, agar, alginates, carrageenans,
pectins, arabic gum, ghatti gum, pullulan gum, mannan gum or

modified starch, alone or as a mixture thereof or in

combination with gelatin.

11. The smoking device according to anyone of
claims 1 to 10, wherein the shell contains only one

hydrocolloid, which is gellan.

12. The smoking device according to anyone of
claims 1 to 11, wherein the amount of hydrocolloid present in
the shell is 1.5 to 95% w/w, preferably 4% to 75% w/w, and
even more preferably 20 % to 50 % w/w of the total dry weight
of the shell.

13. The smoking device according to anyone of
claims 1 to 12, wherein the shell is coated with at least one

moisture barrier outer layer.
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gellan al one. 15. The snoking device according to
anyone of clains 13 or 14, wherein the noisture

woaoo7ioee40f ayer conprises at |east a hydrophobPcTaBmné 002818

sui table for confectionery 2r 10 pharnaceuti cal

products, preferably selected fromthe group

consi sting of waxes, especially carnauba wax,

candelilla wax or beeswax, shellac, ethylcellul ose,

hydr oxypr opy | 14vethg| swe@ting oslsvice according to claim 13,

| cel l-ul ose, |.atex conposition, ol yvinyl '
ke ol sl osgyelatex comositlon B0 s
devi cgebaichn di aoh® adty onen of comb hfBid3 tQidR. at least one

ei n the, hydrophobic noisture barrier agent Is a
:‘IYP %%%lg%]rcﬂl F§L26ERE, BFetegaBilpngetian g@ar, 1FarAageenans,

e
kad SRpsU Ital e f i ng_i ncorporated in
ttrﬂgalfi I trgr of a&gno%ﬁdtﬁgq ?vi gé‘?ggi&ngﬁ sfng’gj_a}Ctlﬁ%e cotgreot, or
&ifl lasimeldne sai d capsule: - having an initial crush

strength G from0.5 to 2.5 kp and keeping a crush

strength Cf flBor@te 5 shokdrfy Kpesfiier ga@mkagntg_eeao anyone of

b tt to the snoking test A - and presenting a _

Scfeifaollrmr?aﬁ%ono%f&f e SERHRAT thRS thr iR uss Birrier diayet ecomprises

pId OLek@tr @pt%@ﬁ%ﬁﬁcﬁéi@aﬁkﬁﬁtb%@ﬁ mtEed .to?lfte?:%ionery or

snoki ng test . A breakabl e capsul e according
SBSTHECE UL igedr epFodbet cappubeirsbays emilerssedc apBohe the group

rs ul ording to anyone of 30 ,
%%gfﬁﬁkf%@g?gggfgaﬁi?e$%8§§%ag%%sﬁﬁﬁn38 rivegs Fadpiedilla wax
ard heeshealxl, Shémlahel|etbﬁb@é§1ﬁgo§é,|qg%%%ﬁﬂg%ropyl methyl

|| oi d 007/ 010407 PCT/ | B2006/ 00 o
gé ggigﬁe’ronyggérgﬁY@EﬂPyéﬁﬁ}}Uéaﬁ?aghen%%?e%r composition,

podiyiied]l siactdl,abens ebmdsndtbxt Yhe Lhereof or in
conbination with gelatin. ' .

16. The smoking device according to anyone of
claims 13 to 15, wherein the hydrophobic moisture barrier
agent is a filmogen gelling agent, preferably gellan gum.

17. A breakable capsule suitable for being
incorporated in the filter of a smoking device, comprising a

core and a shell, said capsule:

- having an initial crush strength Ci from 0.5 to 2.5 kp
and keeping a crush strength Cf from 0.5 to 2.5 kp after

having been submitted to the smoking test A,

- and presenting a deformation of less than two third

of its diameter prior to rupture after having been submitted

to the smoking test A.

18. A breakable capsule according to claim 17,

wherein the capsule is a seamless capsule.

19. A breakable capsule according to anyone of
claims 17 or 18, wherein the capsule comprises a core and a

shell, said shell comprising at least one hydrocolloid
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20. A breakabl e capsul e according to claim19, 5
wherein the hydrocolloid is gellan. 21. A breakable

woapwiewaccording to claim 19 or claim?20, WReTABW06/002818

t he amount of hydrocolloid2resent in the shell is

1.5to 95 %ww, preferably 4%to 75% w w, and even

nore preferably 20 %to 50 %ww of the total dry

weight of 10 the shell. 22. A breakabl e capsule o
TS fEshyeRélan SR nPgEE oc@xraghu@r@nlnl the modified
GARSAHIE COImpEd S care. | .- said shell, . . .
bei ng lg'oat ed %NI? %f’ ?eglégegﬁ% r%ﬁ%?tel?rfe Oh) 2t | EPTRtRG o with
lgpdertirl5 23. A breakabl e capsul e according to anyone

of clains t 2, wherein the shell conprises X
gel atin al o%i‘ o% %%%ﬁ%&ien&%pﬁ?]\ﬁ AFr g itordaim 19,
hdireciol ltoid seledad Jions grhham gum  agar,

carraghenan, or nodified starch or a mxture therepf,
sai d shel | ki fy Rerakablf ttprguleatcondtiRg twictaime 19 or

barrie 2 OO,Utv&lre Il(ﬁ%éf‘ :F]hfé %‘mvc\aﬁink%r %%k f bléier 2 %%%.Zis Bagra Seguli:e in the

according to erein . 1

|sémprl dendr.iSses @5 9 Mﬁ\i, privyrdrep 1|@1b|4(% ggﬁtr'ﬁS%SW/h@b'a@ld even
for confectionery or  pharmaceutical products, .
B\"&FePéfﬁ%;c‘?r?gﬂqéfctyzé’d % tom°Phé Y sup2shsoksitsdi dyvomeight of
waeesheggpeci al | y carnauba wax, candelilla wax or

beeswax, shellac, ethylcellul ose or a conbination

thereof. 22 APpi: escabistds eapswidd ngc tor dnygne of

lal m-2 erepn._t rophobi.c nmoi sture barrier

ggg%b%igba%t??ﬁﬁogg%rgeﬁlEﬁ% %%gﬁyﬁepfﬁng&ﬁﬁf e P and a

gbml130s26d Ahkilllt éeifer cosmkidngidayiate 1e0Rpr skeNgodkture
east. _a breakahl e capsul e as defined in anyone of
FﬁFﬂr&rl?u%F $YSHO 2007/ 010407 PCT/ | B2006/ 002818 24

23. A breakable capsule according to anyone of
claims 17 to 22, wherein the shell comprises gelatin alone or
in combination with at least one hydrocolloid selected from
gellan gum, agar, carraghenan, or modified starch or a
mixture thereof, said shell being coated with at least one
moisture barrier outer layer.

24. A breakable seamless capsule according to
claim 23, wherein the moisture barrier layer comprises at
least a hydrophobic agent suitable for confectionery or
pharmaceutical products, preferably selected from the group
consisting of waxes, especially carnauba wax, candelilla wax
or beeswax, shellac, ethylcellulose or a combination thereof.

25. A breakable seamless capsule according to
claim 24, wherein the hydrophobic moisture barrier agent is a
filmogen gelling agent, preferably gellan gum.

26. A filter for smoking device comprising at

least a breakable capsule as defined in anyone of claims 17

to 25.
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27. Use of a breakabl e capsule according to anyone of
clains 17 to 25 in a snoking device. 28. Process for

wororioaear i ng breakabl e capsul es accordi ng t eCanpmNE002818

of clainms 17 to 25, conpriséng: 5 - co-extruding an
external and hydrophilic liquid phase, and an
internal and |ipophilic liquid phase, in order to

form capsul es having a core conprising the interna
and Ilgophgllc B%%s%fa%db%?%h@blec©ﬂ@$mk$n@C¢¢xdlng to anyone

n dsophi | sol i difying
gﬁgﬁggﬂgg?l??y?%gé?h£ﬁ§%r ace d? %%v “C%hel | by keepi ng
the capsul eg8undérccets Tondidnofscturtvgbt@dkable capsules

I th an organic
B 3 oA 05 SRR O AS 2t et ising:
coati ng the(ﬁﬂféiﬁﬁh&ﬁﬂfuhﬁsé&ﬂé&ﬁgl gﬁaSté%m%phlllc liquid

noi sture barrier outer layer. 29. Process fo
%mt%?@n@nalﬁﬁéﬁné%léndcdppmp@ximnnququ(phégen11n order

ei I extrusion ste t he capsul es
g%% %gﬁﬁrl 5% %§§Q%¥ %eﬁﬂﬁ?t?@ppfgﬁﬁ E%@aﬂqﬁ?rnal and
5ﬁxgppHM11¢%@¢ess f@ndﬂﬂﬂughé&wrl@@mﬁrbéﬁ@ﬁamhé external and
&¥ﬂ corq} to anyone of clains 28 or 29,
npﬂé?#%f ﬁ#%her step of imersion of the
capsul es | i Goan caFganLe ard/@ GOf 28 B! 8h0N surface of the
C ntalnln a curing agent. 31 Process for . _
UNSRPiaDr zﬂﬂR§UL§ﬁmde£racEﬂnﬁumquutudng,m
30, mhereln t nt,is a_,solution conmprising '
bi val ent |onngb?g¥ep%ga3%éﬁln%n¥?%n oBtaine capsule with
an organic solvent,
- drying the capsules,
- optionally coating the obtained capsules with at

least one moisture barrier outer layer.

29. Process for manufacturing a breakable
capsule according to claim 28, wherein after the co-extrusion

step, the capsules are centrifuged, after or before the

solidication step.

30. Process for manufacturing a breakable
capsule according to anyone of claims 28 or 29, comprising a
further step of immersion of the capsules into an organic

liquid or an emulsion containing a curing agent.

31. Process for manufacturing a breakable
capsule according to claim 30, wherein the curing agent is a

solution comprising bivalent ions, preferably calcium ions.



