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snoker to break 25 the capsule, during the conbustion of the cigarette, to
al l ow thefidtenselaefientie core of the capsule. The gelatin capsule is a good

storage capsule, but_ is,sensitive to_noi re__and gay _soften during the
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10 hereinafter referred to as “the core”, which is enclosed into

a shell. The term “breakable capsule” refers to a capsule as
hereabove defined, wherein the shell can be broken by means
of a pressure to release the core, more specifically the
shell can be ruptured under the pressure imposed by the

15 smoker’s fingers when the smoker wants to release the core of
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

20 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 goal of
US2004/0261807 is to make it possible for the smoker to break

25 the capsule, during the combustion of the cigarette, to illow
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

30 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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reci pient including or able to receive burning 25 products, preferably
t obacco, -2BPF1¥ter el enent which is connected to the recipient,

For the present invention, the crush strength at a
10 dry state shall not exceed 2.5 kp: a crush strength of more
than 2.5 kp appears too high to achieve the expected results.

There is therefore a need to build up new capsules
having a crush strength of at most 2.5kp and able to keep
their breakability even when exposed to the moisture brought

15 into the filter during the smoking.

The Applicant has now found that the incorporation
of selected hydrocolloids in the outer shell of the capsule,
and/or the coating of the outer shell by a moisture barrier
layer, results in capsules keeping their ability to rupture

20 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
25 products, preferably tobacco,
- a filter element which is connected to the
recipient,

wherein said filter comprises at least one

breakable capsule, said capsule
30 - 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 1less than two third of its
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CHATILLON Digital Force Gauge, Model DFIS 50, having a
capacity of 25Kg, a resolution of 0.02 Kg, and an accuracy of
+/- 0,15 %. The 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 the gauge records the maximum force
applied at the 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 1is 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



25 Puff period: 60 seconds Puff duration: 2 seconds Puff sweep tine: 1.8
second Exhaust sweep tine: 1 second The test is finished when the cigarette

is 30 conpletely snoked or after 7 or 8 puffs. The fi trength Cf
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used for the neasure of C . The deformation of the capsule is al so neasured
after snmoking test A, just before the rupture of the capsule. 5 The

deformati on_corresponds to t ratio between the capsul e di aneter and the
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having a crush strength G _of 0.6 to 2 kg, preferably of 0.8 to 1.2 kp and
keeping a crush stTegsgt@ebpriatiore ofngbhef capswke 2 i, appef areatyred the

range of O, e b ' es 1 di ng
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capsule is Fﬁp I aps or nmakes an audi ble "pop", when ruptured.
Advant ageo%fg Y, %%?us%ée"ﬁcéthi ckness of the capsule

According to one embodiment of the invention, the

10 smoking device includes a capsule having a crush strength Ci
of 0.6 to 2 kp, preferably of 0.8 to 1.2 kp and keeping a
crush strength Cf in the range of 0.6 to 2 kp, preferably in
the range of 0.8 to 1.2 kp when submitted to the smoking test
A.

15 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, 1is less than 2 mm,
preferably less than 1 mm.

20 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

25 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.

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

pectins, arabic gum, ghatti gum, pullulan gum, mannan gum or



is 10-500 mcrons, preferably 30-150 mcrons, nore preferably 25 50-80
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preferably 3 to 5 nm nore preferably 3.4 to 4.8, and referably
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isin the range of 10 to 100, pref ersably 50 to 70. 30 The shell conprises
at | east one hydrocolloid selected fromgellan gum agar, alginates,

carrageenans, pectins, arabic gum ghatti gum pullulan gum nannan gum or
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pref er ably 40 to 50/50." According to-“anot her embodi ment of
i nventi on,sel@etes@eth?dmﬂblmsdlmsga]ﬂanso % gelatin, preferably |ess

than 75 %gelatin nd even ref | ess .t han 70% Iatl n wei ght
of the total dry V\B?&hta PrF r§ﬁ Ile“%?‘?‘f?:‘d#réﬁt&fngi' |lﬁ‘8‘nt "% 1 he

i nvention,y&e 1ﬁaE§Hb§nhB%Hdﬁ§tﬁ BRi SWs® Reidthek @@Ilﬂg; z%em Sthe
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barrier | a\yexgletbrrpra%img ketweent @mblami gume ashr rike aQeher digpkkird in
an orogi C 50l Ve 9L F3c@80/20 to 20/80, preferably 75/25 to 25/75,

and even more preferably from 60/40 to 50/50.

According to another embodiment of the invention,

the shell contains less than 80 % gelatin, preferably less
15 than 75 % gelatin, and even more preferably less than 70%
gelatin by weight of the total dry weight 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

20 one moisture barrier layer compriging at least one moisture
barrier agent dispersed in an organic solvent or in an
aqueous 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

25 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

30 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



aqueous sol ution or suspension. In this enbodi nent, the shell can be nade
of any hydrocolloid, including gelatin which can even constitutes in that

case the“;q%? /&%Ldgi ng agent of the 25 shell. But prefepglhhBgo06vReisv th the
presence 0 -f1e ydrophobi ¢ coatingg the shell conprises also an anmount of

gel lan, or agar, or carragheenan or alginates, or arabic gum or pectins,
or pullulan gumor mannan gum sufficient to bring a certain resistance to
noi sture; in this case the shell may 30 include 1.5 to 95 % preferably 4%to
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or a mxture thereof, but does not include gelatin. According to an
enbodi fentgue heonePghl ubsnt FEMsAE| ManNgNoFuile Okedn MBBITR thateqhbl Hul- 209,

nore preferably 8-15 % i ght/total weight of the capsule. 10
Advantageo(tifg %,nﬁé%?lﬁg%ﬁo%dﬁoi sture barrier agent is at |east one

hydr ophobi ¢ agent sakeeta@dngr @m ahosabodinealt!, e ther wirfractdforntey siiell
phar maceutj cal products, gr eferably selected fromthe groufo consi st i ng of
waxes, eshbecPhl Pot¥arRalnaOndx, PEEABERPILYa Bl tor MREEs R T &Eaahal 125

rsrgtelhl Ftc (:;F ?}qﬁgﬁ]ﬁ%%tgg%ﬁsﬁ ttjl.g\)cia W, cellulose , hydroxypropyl
yl cel lul"ose, "hydroxypropyl<ell ul ose, tex conposition, polyvinyl
al cohol0 or a conbi Advaotagkenedf, tHsr eapr deersabl gnet meiatukreastamneer
nDisturelggéﬁgriggg@tfézst one hydrophobic agent selected from those
suitable for confectionery or pharmaceutical products,
preferably selected from the group consisting of waxes,
especially carnauba wax, candelilla wax or beeswax, carbowax,
15 shellac (in alcoholic or agueous solution), ethyl cellulose ,
hydroxypropyl methyl cellulose, hydroxypropylcellulose, latex
composition, polyvinyl alcohol, or a combination thereof.
More preferably, the at least one moisture barrier agent is
ethyl cellulose or a mixture of ethyl cellulose and shellac.
20 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
25 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 1least one
30 plasticizer, which may be glycerol, sorbitol, maltitol,
triacetine or polyethylene glycol, or another polyalcohol

with plasticizing properties, and optionally one acid of the



ethyl cellulose or a m xture of ethyl cellul ose and shellac. 20 According to
anot her enbodi nent of the invention, the hydrophobic noisture barrier agent
may be a conbination of hydroxypropylnethylcellulose | asticizer
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conbi nati on known under the nane of éeppifiln1 25 fron1SEPPIC, or Opadry
from COLORCON. According to another enbodi nent of the invention, the

hydr ophobi ¢ noi sture barrier agent is a filnogen gelling agent, preferably
gel l an gunmbhsetid, Theisdicl | oaytfididhdr topepri sepatihbdgt dinrid0acid,
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advant ageously conprise a coloring agentwhich renders easier the |ocation
of the capsule within the filter during the manufacturing process of
filters. The 10 col oE'hag styehl icanprae:lmraiﬂgecm.tm'ls}encampmgseola)r anflsrangd

pigments. Filler o_be inglud |t|on of e shell; by
P PTer s REBREVBAGROTRPARFS MABETA i dOBELCH e chRE FRBSHLE CHRERSE of
dry materi ghel FitiR@rexheringd éﬁh'hﬁﬂhﬁa@h@ﬁ@n@n rodegsafder feocexs r ughen in
the obtained shell. Increasing the dry material anmount in a shell results

coloring agent i1is preferably chosen among colorants and
pigments.

Fillers can also be included in the composition of
the shell; by filler is meant any suitable material that can
increase the percentage of dry material in the external

15 1liquid 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 making it physically more
resistant. Preferably, the filler is selected from the group
comprising starch derivatives such as dextrin, maltodextrin,

20 cyclodextrin (alpha, beta or gamma), or cellulose derivatives
such as hydroxypropylmethylcellulose (EPMC) ,
hydroxypropylcellulose (HPC) , methylcellulose (MC) ,
carboxymethylcellulose (CMC), polyvinyl alcohol, polyols or
mixture thereof. Dextrin is a preferred filler. The amount of

25 filler in the shell 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

30 device of the invention may include a mixture of materials or

products which are 1lipophilic or partially soluble in



in solidifying the shell, and in making it physically nore resistant.
Preferably, the filler is selected fromthe group conprising starch

derivatives such as dextrin, maltodextrin, 20 cycl odextr| beta or
gamma), YO MM WYse derivatives sugh as hydroxypr opy}"ﬁg{iﬁ@ﬁ%@{lﬁm ose
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wheat @erMe@bbdiment, these lipophilic solvents may be triglycerides,

especially medium chain triglycerides, and in particular

triglycerides of caprylic and capric acid, or mixtures of

triglycerides such as vegetable oil, olive oil, sunflower

oil, corn oil, groundnut oil, grape seed oil, wheat germ oil,

15 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% by
weight of the total weight of the capsule.

The core may also comprise one or more aromatic or

20 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

25 ethers, nitrogenous heterocycles, ketones, gsulfides,

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

30 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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whi ch provide either a freshening effect or, 10 a hot effect in_the nouth.
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and defq vali¥§S effect in the mouth. Suitable freshening agents 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.

15 The flavoring agents that can be solubilized in the
solvent of the core of the capsule include, but are not
limited to, mnatural or synthetic aromas and/or fragrances.
Examples of suitable fragrances are fruity, confectionery,
floral, sweet, woody fragrances. Examples of suitable aromas

20 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

25 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

30 smoking device by a smoker.

The breakable capsule according to the invention

comprises a core as described hereinbefore, and a shell, said



thereof, in particular Physcool (r) marketed by the Applicant. A suitable
hot effect agent may be, but is not limted to, vanillyl ethyl ether. 15

The flavoring agents that can be solubilized in the sq| e core of
t he capsm(bz"g?{%\%ﬂfﬁe, but are not linited to, natural %F*&%‘&”?(&?’%@ ar omas
and/ or fragrances. Exanples of sui thhie fragrances are fruity,,
confectionery, floral, sweet, woody fragrances. Exanples of suitable aronas
20 are vanilla, coffee, chocolate, cinnanon, mnt. According to an

enbodi nent of the invention, the total weight _of the capsule is in the
range of bERRERKES5PEESERES A eFELEH ystlwq?‘rg‘,‘-r%r@-ér ef@r abPy K- 48N dy.

The i nventj| | so |t rﬁﬁgﬁb ex capsul ptab Lng
i ncor por at iéggpg hg&ﬁsﬁ :s?c%e?qﬁ:kgm I ngb'%eglgcg,'%mhll%ghérlﬂis %uggfégﬁ\?gﬂ)ﬁ

nmoi sture sbéblless "Chhst avd athyrdvict ulesstdldretaraastebathdavimooubeenshel |
or outer coati ng%of the capsule has the ability to retard degradation of

the capsul 8uBuétEedt He V\B?eﬁm%]ﬁ%ﬁgh'ﬁ_e?ﬁt%'the 30 snoking device by a
snoker . 5 The breakab'gfgraga% escehg; gavtea_tge% %g%gg%w@%éeﬁaaﬂe

as descri bed hereinbe and a s sal

PCT/ 1B2006£86RR1i8al 10feapsuke poEsehhe abreakhbiéer eagpbuleonwlthito 2h& kp,
and keeps a crush strength fromO0.5 tq 2.5 k an(E g deformatjon _of |ess
than two t APPEIRE CYVifiSnerer W19 RiviThE pb&se t‘P%BS‘t‘LetI‘?é shoRi ng
test A 5 ApGRARELIBY 419 Lheninvention, the hereabove described technical
features of the breakable capsule within the snoking device are those of

t he breakabl e capsul 3cobrdlisg Eavenpirefieaseduembodiment, the capsule of

10 the invention is a seamless capsule, obtained trough a co-
extrusion process. The co-extrusion process is a synchronous
extrusion of two liquids: the external and hydrophilic liquid
phase, and the internal and lipophilic liquid phase. The co-
extrusion process comprises three main stages: compound drop

15 formation, shell solidification and capsule collection. The
compound drop is a sphere of the liquid £ill phase inside the
shell phase. The liquid £fill phase is hereinafter referred to
ag “the core”. The shell phase is heréinafter referred to as
“the shell”. The capsules of the invention may be produced by

20 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

25 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

30 between 1 and 15°C, preferably 2 and 10 °C, more preferably
of between 4 and 6 °C.



According to a preferred enbodi nent, the capsule of 10 the invention is a
seamnl ess capsul e, obtained trough a co- extrusion process. The co-extrusion
process is a synchronous extrusion of two liquids: the external and

hydr ophi WOR0DT4@48 phase, and the internal and |i pophfCIABIOI281%hase. The
co- extrusion process conprises thred nain stages: conpound drop 15
formation, shell solidification and capsule collection. The conpound drop
is a sphere of the liquid fill phase inside the shell phase. The liquid
fill phase is hereinafter referred to as "the core". The shell phase is
herei nafter referredThe aApsulrs sway| ‘thethdeagsnreifvgedhdn medey ofomy

be produced by 20 suj.tabl e cg-.extrusion ces referably, t .

capsul es 5F@¥¥Fodg§§d %yr§ﬁggpp§%§fusOghaégg%?gceggsggsdegéEhbearggnéﬁ
513603, theodiveatosuirtofashbebtbieherehyll neddaieat edtianol £f peere@eum
According to_an enbodi nent of the invention, after 25 the co-extrusion

step, the &b&hedifrEgt) oAlEPepOi sePeveothedsurplidepihg @od ddxhedcapsul es in
order tg ensure corr i t | _force : t agt t hem
Wih aScold bath. TRSCSEPATBaR Fheheirsrineytosra hrr Euds iRy TREER,
meani ng of thli SconE¥kBEuSToni Sst@aNt #nd ergirdualdyof the bsbineddficandohsC,
preferably 2 and 10 C, nore preferably, of between 4 and 6 C. WD 2007/ 010407
PCT/1BZOOGFGGP818hel$aPﬁ61@5p§ﬁ?e§eﬁﬁ§1fﬁéﬁ§be centrifuged in order to
O Pt Pl us  plocodRlbaNald YaNBeked whbBa2heall Gr SOMY Chyaleboas
acetone, ethyl acetate, ethanol, petroleum ether, etc.) also to renove t
sur pl us oi theandagsudds Sarecorakaewtrulahe emiadiifegiedof ande bptéenhrdby

after he ,co-extr.usion step,. and eventual | he solidification ,
16 immersed S:z.n%o a gol&:gon or an e¥nutlse:‘i.on contalnaing a curing

he

agent.

The curing agent may also be ethanol or any other
anhydrous organic solvent, such as ethyl acetate or
isopropanol, maintained at a temperature of between 0 and

15 25°C, more particularly between 10 and 20°C.

The curing agent can alternatively or also be a
bath of calcium ions, for example of calcium chloride,
dicalcium phosphate or calcium sulfate or a bath of acid
containing calcium ions of pH less than 5, preferably of 3 to

20 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°C.

The effect of the immersion step is to wash out the

25 o0il 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

30 controlled temperature and humidity. The relative humidity of
the drying air is 20% to 60%, preferably 30 to 50%; the



step, the capsules are centrifuged. According to another enbodi nent of the
i nvention, the capsules are co-extruded, centrifuged and optionally 10
imrersed_into_a solution or an emrul sion containing a cu The
curing ad¥het%P4% so be ethanol or apy ot her anhydro&gﬁgﬂﬁgﬁgﬁﬂéglvent,
such as ethyl acetate or isopropanol; maintained at a tenperature of
between 0 and 15 25C, nore particularly between 10 and 20C. The curing
agent can alternatively or also be a bath of calciumions, for exanple of
cal cium chl ori de, dicalcium phosphate, or calciumsulfate or a bath of acid
cont ai ni ngteRPerafirenSioftiyH ¢BERg Rkt 5ispeds dfaty 6f 3Ci oPEGLETaBlANDI es
of acids nﬁg kg adbpic acid, fumaric acid, gluconic acid or glucono-delta-
laetone. Thé cal cium’ion or acid bath is preferably at a tenperature of 0
to 25C, preferably Nrdord®g tdeanffeddodifmdrite ofmeis oinsempios, t ahaash

out the 25 oil _remaining at the, periphery of the_capsule, and to, gradually
st r engt henCBREVLRE| | C2Rot I9£Fﬁﬁgﬁah r§Panf°§£8Wb§ﬁDfV%jEﬁ%iIFﬁViunl
Accordi ag odi i n ti QL . gl he . ul es
o ari g ERCBUSEBAOCETERE Bxclpfa) UAR hrpTLe NTERLR Bhegt S IR
The rel ati veehiandi, t wndf cfhéhdr ynbgrael aed20%pbphéQ%c pighédaphps20atnd 50%
the WO 2007/010407, PCT/ 1. B20Q6/ 002818 12 t erature o tag dryin a&& is of
15 to 60 CCOPPERERLSIy °f35 {5 458 ¢t di Mg t 0°ERCEmbBaPent © Bra1ly

invention, ctheri¢apatlies,caspbeonhl aynedmisirBlohheckol Lawi ngapBlined: &er
obtained in a bath of calcium ions or acid, optionally
10 followed by drying.

According to another embodiment, the process
according to the invention further comprises a coating step
during which the moisture barrier outer layer is applied on
the capsules. Preferably, said coating step is performed by

15 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 sphericalland

20 very homogeneous in size.



5 extrusion of the external and hydrophilic Iiquid phase on the one hand,
and of the internal and lipophilic liquid phase and conponents of the core
on the other hand, optionally centrifugation, optionaILy i mrersion of the
capsul esveaoo7obual ned in a bath of calciumions or aci REVER306HAZIBy 10

foll owed by drying. According to anddher enbodi nent, the process according
to the invention further conprises a coating step during which the noisture
barrier outer layer is applied on the capsules. Preferably, said coating
step is perforned by 15 dipping the capsules in a coating solution, or by
spraying a coating SBEut iBWeBRient héscahstevadesai dltvatragedt epyi sthe
preferably d e dryi S he psyl es f ed_hy
means of tﬁgf%éé% S g%%ﬁé%égfnvgﬁ ?gn §§§“%§3e63ﬁ3|%%(néggﬁﬁéégé%v aQ
spherical anflit?0yVvehy kewpegerFoushd NninvertidD 28Ad/ @ha4Q7 HeCT¥dHR0R6ER02818
13 The invention is hereunder illustrated by the follow ng exanples, which
shoul d not rpEeERR@e de? cthasfigwFeei ng the scope of the invention, and shal

be readc with referepg he, fi gu Fi o i agr i Ng

t he crﬁgshstrengt h o?ggu;é%lpt%uIeleEr h%vﬁ%égf%rn ﬁﬂg%rééﬁzc%?éjo?%ugg%gﬁgﬁ%her ein
referred tofasa "taps@gbe atiavieapsfide"” sodrd Aydapsoltodd ded atiinyel(hépain
Figure 2 is a diagramconparing the crushstrength 10 of a capsul e having
for sole hyaFREERtore g& althe (HeleFan capsied t At 2t FeP§ELs: i9f cBpsul e,
and a capsyle.Qfidhe invention after smoking. EXAMPLES

Figure 2 is a diagram comparing the crushstrength
10 of a capsule having for sole hydrocolloid gelatin (herein
referred to as “the gelatin capsule”, and a capsule of the

invention after smoking.

EXAMPLES
15 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 %
20 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%)
25 weight of the core: 16.88 mg (82.11%)

Table 1 - Capsules 1004/H11

30

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




15 Exanple 1 Two types of capsul es presenting the sanme size are prepared by
co-extrusion as disclosed in patent EP 513603. The conposition of capsules
according to the present invention, referenced as 100 | ess
than 80 W90 ‘é‘loéf{%l n and i ncl udi ng gel lan gum) is gi vei/cli’hhzl@%ﬁfézls%gbel ow,
and the conposition of prior art cap’sul es containing 80% gelatin,

referenced 1004/ C30, is given in Table 2 below. Wight of each capsul e:
20.56 ng, in WhICh : vvel ght of the shell: 3.68 ng (17,89% 25 wei ght of the

core: 16. Ca °--|934Q0A/L1vaget_emaL liquid
phase % t | 1509% wei ght - %¢F 2007/ 010407
PCT/ | B200BERD283 " F1 0 T 52° tatTTm) 260A 4. 000%
25.82% S 1 '0.0'0 6. 46% € ycerol égggo%o 3. 23%% %%xt rin Cjistal Tex
T648 8. 00D%eBi®OY% Sodi um bi car bonat e ).118;@%%1. 1 % Pkl Tiant Bl ue FD&CH1
0.010% 0. p6% processing water 84.5100% i qui d phase
Et hanol 6] @bpee&oMygli ol 65.5000% Ment hdl- 5;@@%5000% Z¥tal 100. 0000%

Dextrin Cristal Tex T648 8.000% 51.65%

Sodium bicarbonate 0.180% 1.16%

brilliant blue FD&C#1 0.010% 0.06%

processing water 84.510%

100.000% |[100%

Internal liquid phase

Ethanol . 6.0000%
Mygliol 65.5000%
Menthol 28.5000%

Total 100.0000%




WD 2007/ 010407 PCT/1B2006/ 002818 15 Table 2 - Capsul es 1004/ C30 Externa
liquid phase Ytotal % dry matter Dry matter: 24.5% wei ght Gelatin 260A
19.800 80.82 Sorbitol 2.7000 11.02 Caranel color 2.000 8.16 gcessing
wat er 75wBQ007100@0000% 100% Internal |iquid phase Et haﬁ%Tm?}.Ongl Mygl i ol
8125 87.0000 Spearmint flavor #831661 8.0000 supplied by MANE Tot al

100, 0000% 5 Capsul es 1004/ C30 and capsul es 1004/ Hl11l present a di aneter of
respectively 3489 +/- 40 and 3394 +/- 35 m The crush strength of the
capsules is neasured as follows wusing a LLOYD CHATILLON Di gital Force Gauge
- Model DFIS 50 10 Capacity = 25 Kgf (501b) Resolution = 0.02Kgf (0.051b)
Accur acy ;T;£130 15% iéggl 5. 1000 tinmes per second 15 Methodol ogy:
Force Gau —he capsule is positioned in the mddle
of a plate that is noved up with a manual thread screw device. Pressure is
t hen app ied nnnuaLLy and once the rnp:uLe;anJgiaLIQI th_gauge_MD
20071010408=Pexrabobbendd Bhase 16 %/total %/dry matter

Dry matter: 24.5% weight
Gelatin 260A 15.800 80.82
Sorbitol 2.7000 11.02
Caramel color - 2.000 8.16
processing water 75.500

100.000% 100%

Internal liquid phase
Ethanol 5.0000
Mygliol 812S : 87.0000
Spearmint flavor #831661 | 8.0000
supplied by MANE
Total 100,0000%

5 Capsules 1004/C3O 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
10 Capacity = 25 Kgf (501b)
Resolution = 0.02Kgf (0.051b)
Accuracy = +/- 0.15%

Sampling Rate = 1000 times per second

15 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



records the maxinumforce applied prior to rupture (neasure in Kg or in

| b). Sanple of 10 to 20 capsules is neasured. The results are as follows: 5
capsul es Crush strength (Kp) Standard deviation 1004/C30 4.60 1.11

1004/ HL1WO.2007/@0496 The results are al so represented onPETEBFG6/02818L, o) e 2
Capsul es are prepared according to efanple 1. 10 Core content is about 89 %
and shell content is about 11 % corresponding to a thickness of dried
shell of about 50 m crons. Capsules are then dried to obtain 3.5 mMm
spherical capsphes tWet Mk iGhuts NeSta&ngbb1 0Ed 1 Pl or MY apEpt Wk Olthegbugapsul e
is about 20 ng. 15 A prior art capsule containing gelatin (ref 1004/C)

whi ch 72 %igeKaton a8 3b) e Szuwpbeodf 0l @, tan2i0 acapsipbes el ;snelswreded in
exanpl e 1 above are incorporated into a cavity filter of a cigarette. Crush
strength value G is neasured for both capsul es according to the herein
descri bed 7RO pEEWPHs dhe bt pb1ESysi garettes are then snoked on a snoking
machi ne (snmoking test A) according to international standard procedure.
FiltersScontaining the capsules are collected and capsul es are extracted

fromt he H+ter—teo—25Heasure—trush—Sstrength—waktue—-CF—ai-ter—stokife
process. se of gelati : SUres ¢

REPABLEEse of gel at i oipb e hps iR)s | FEFEOars FBYAREE™ n
filter durtggayBEoSNOKI NG progegSs@nd crush strengihjyalue 1s not

measur abl €. _Capsul es_are deforlmed and WO 2007/ 010407 PCT/ 1 B2006/ 002818 | 17
1004/H11 1.70 0.26

U

The results are also represented on Figure 1.

Examgle 2

Capsules are prepared according to example 1.

10 Core content is about 89 % and shell 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.

15 A prior art capsule containing gelatin (ref
1004/Cl) 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 value Ci is
measured for both capsules according to the herein described

20 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

25 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



cannot burst when press on them GCellan-including capsule, on the contrary,
still burst when pressure on the filter. Wight of each capsule: 20.57 ng, 5
in which weight of the shell: 2.37 ng (11,51% weight of the core: 18.20 ng
(88. 499 WO 208910409t at i on * Snoki ng Machi ne HEI NR BORGR&EﬂMQﬁP%P@‘s 10 The
cigarettes containing breakable capsifies are positioned on the snoking
machi ne as standard position used for other type of anal ysis. The adjustable
paranmeters are set wup as follows : Puff volunme: 35m (as defined in 15
internationally standard nethod for snoking machine) Puff period: 60
seconds Puff duration: 2 seconds Puff sweep tine: 1.8 second 20 Exhaust
sweep tine: cannsecbadstCruisdn $ireasgbh ahem me@sllraed iacdaddhggeépstle, on
procedure described in exanpl.e.1l apbove. Capsules 1004/Cl_,Jnternal liquid
e, Dy et GPRC 58t 0 CobORUREE Vo JraRivEe: SECERF: Ft Syont - Gel at n

18. 000% 72.00% , Pl asticizer Sorbitol 4.000% 16.00% filler Calcium 1.000%

4. 00% Carbonate WO 2007/ 010407 PCT/ 1B2006/ 002818 18
Weight of each capsule: 20.57 mg,

5 in which weight of the shell: 2.37 mg (11,51%)
weight of the core: 18.20 mg (88.49%)

Instrumentation:

¢ Smoking Machine HEINR BORGWALDT RM 4/cs
10 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
15 internationally standard method for smoking

machine)

Puff period: 60 seconds

Puff duration: 2 seconds

Puff sweep time: 1.8 second
20 Exhaust sweep time: 1 second
Crush strength are measured according to the
procedure described in example 1 above.
Capsules 1004/C1
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




Col or Caranel 2.000% 8.00% Sol vent water 75.000% Total 100.000% 100%
Internal |iquid phase Nane Sol ubilising agent Ethanol 5.0000% carrier
M gl yol 87.0000% Aronma Spearm nt flavor 8.0000% #8316@&@&[&@% Ogﬁl by MANE
Tot al 1000C00940The results are as foll ows: capsul es gt

Crush strength Cf 1004/ Cl1 1. 70kp Not¥® neasur abl e (capsul e has rrelted)
1004/ H11 1.2kp 1.2kp 5 After snoking, prior art capsules are no | onger
breakabl e. 10 Exanple 3 Capsul es are prepared according to exanple 1, using
the follow ng conposition: 15 Capsules 1004/ H6 WO 2007/010407
PCT/ 1 B2006/.002818 19 Fxternal liquid phase Dry Matter. 16 5% Conponent
% dry mattefolgslling agent 1 Gel | dfegame2. 200% 13. 38600981 | i | ffent 2

CGelatin 4.Qgg%vgét24@6 fiifer‘EEXLlM%tgkoqﬁflu UUU?”@QEQB%%
Total _ 100.000% | 100%

Internal liquid phase

Name %
Solubilising agent Ethanol 5.0000%
carrier Miglyol 87.0000%
Aroma Spearmint flavor | 8.0000%

#831661 supplied

by MANE

Total 100.0000%

The results 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




acid or salt Sodium bi carbonate 0.200% 1.21% Color brilliant blue FD&C #1
0.10% 0. 61% Sol vent Osnobsed water 83.500% Total 100.000% Internal liquid
phase conponents $ Solubilizing Ethanol 5.0000% agent carrier Mglyol 8125
90. 00009WO2PWAEBPear mi nt flavor 5.0000% Total 100. 00BEHABARYYREBof " each
capsul e: 20.96ng in which weight of ®he shell: 3.72 ng (17,74% wei ght of
the core: 17.24 ng (82.269% 5 One capsule was introduced in a cavity of a
cigarette filter. Crush strength G was neasured according to the procedure
described in exanple 1 above. G = 0.80 +/- 0.20 Kp 10 Then the cigarette
was submtted to Test A as described in exanple 2 above, for 8 puffs. After
8 puffs, t texalulldqhiaagRage t h an audible pop’'. 20 CLAIMS 1. A snoki|ng
device conprising: - a recipient, including or able to receive burning
product s, p?€¥é$éhﬂﬁf=ﬂéb§éco, - afilter element connected to the recipieént,
wherein sajd filter conprises at |east one breakable capsule, said capsule
- having ap_initial crush strength G, from4.9 Nto 24.5 N (0.51t0 2

kp), Components % %/dry matterxr

gelling agent 1 |Gellan gum 2.200% 13.33%
gelling agent 2 |Gelatin 4.000% 24.24%
filler Dextrin CT648 10.000% 60.61%
acid or salt Sodium bicarbonate 0.200% 1.21%
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’.



keeping a crush strength Cf from4.9 Nto 24.5 N (0.5 to 2.5 kp) and
presenting a deformation of lass than two third of its dianmeter prior to
rupture after having been submitted to the snoking test A 2. The snoking
device according to claim1, wherein t20e breakable capsule is an
essentially spherical seanl ess capsule. 3. The snoking device according to
anyone of clains 1 or 2, wherein the crush strengths G and Cf are
respecting*nﬁgonprised between 7.84 Nto 11.76 N (0.8 to 1.2 kp). 4. The
snoki ng déwtee according to anyone of, clains 1 to 3, wherein the capsule
makes an audi bl e pop when ruptured. 5. The snoking device according to
anyone of clains 1 A Gmokinghdaice thfp:sizehl:thi ckness of the capsule is

10-500 microns, preferably 30-15Q nhcrons, nonglprgferabLé S%ESO.Wicrons.
6. The snoking device®alBOtRATG t 3PANYIHY o FTHiSsta 19°15° RREPEIT the
out er di anet erpodduche, capsdrablg fdvarcd, to 8 mm preferably 3 to 5 mm nore

preferably 3.5 to 4.5 7. The spokin eyi ce accordin o0 anyone of
clains 1 to 6, wherél ﬁﬁ%r r%tePSDEST(?{W%th?go?O ttﬁ‘g E%?)Jslﬂ'l%élttf hi ckness of the
shell) is in theeredngesaid 1 ilaet00comblris8s Te SiEakitngomkevilaxea&elbbs ding to

anyone of claiml to 7 .\/\%erei nlthe core of the breakabl e capsul e includes
fragrances or“¥VMEs oftH&PEENDr sol ubilized in a |ipophilic sol vent,
preferably a medi unt chatimgt rangliyitetd decrsshventendkth ThHe <Smoki age device

according to aw?% 8Frgltai e 1.to 8, wherein the capsule conprises a core

and a shell, sali coomjrsi }é‘?)rfg at | east one hydrocolloid selected from

gel lan gum agar, al gea@itngs,a carusageemansgth peCt frsy arfaly ctgudd. ghatti gum

pu'!U|an gum ?@QP%P QH@'%%)U%%hfb§gsé%%E%ha %k D& 135 o2 lggétgﬂghthereOf
or in conbination with gelatin.
two third of its diameter 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 7.84 N to 11.76 N (0.8 to 1.2 kp).

4. The smoking device according to anyone of, claims 1 to

3, wherein the capsule makes an audible pop when ruptured.

5. The smoking device according to anyone of claims 1 to
4, wherein the shell thickness of the capsule is 10-500 microns,

preferably 30-150 microns, more preferably 50-80 microns.

6. The smoking device according to anyone of claims 1 to
5, wherein the outer diameter of the capsule is from 2 to 8 mm,

preferably 3 to 5 mm, more preferably 3.5 to 4.5 mm.

7. The smoking device according to anyone of claims 1 to
6, wherein the ratio (diameter of the capsule thickness of the

shell) is in the range of 10 to 100.



10. The snoki ng device according to anyone of clains 1 to 9, wherein the
shell contains only one hydrocolloid, which is gellan. 11. The snoking
devi ce according to anyone of clains 1 to 10, wherein the anmount of
hydrocol | oid present in the shell is 2.5 to 95% wWw, preferably 4%to 75%
w w, and even nore preferably 20 %to 50 %ww of the total dry weight of

the shell. 12. The snoki ng devi ce accor ding to anyone of clains 1 to 11,
wherein the sh coat j(d vvlth at east done i sture Earcrl er ouf er | ayer.
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The snoki pgeflevddy acootidimnghdin amyohecofidel aphwenk2 or 13 wher ein the

noi sture barrier |ayer conprises at |least a hydrophobic agent suitable for
confectionery or pharmaceutical products, preferably selected fromthe
group consi sti Ag of Thaxewkingspgecics lagcendinulb® waxone apfdedlialing wake or
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10. The smoking device according to anyone of claims 1 to
9, wherein the shell contains only one hydrocolloid, which is

gellan.

11. The smoking device according to anyone of claims 1 to
10, 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.

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

barrier outer layer.

13. The smoking device according to claim 12, wherein the
shell comprises at least one hydrocolloid which is gelatin alone
or in combination with at least one hydrocolloid selected from
gellan gum, agar, carrageenans, pullulan gum or modified starch

or a mixture thereof; or gellan alone.

14. The smoking device according to anyone of claims 12 or
13, wherein the moisture barrier layer cdmprises 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,



24.5 N (0.5 to 2.5 kp) and keeping a crush strength & from 4.9 Nto 24.5 N
(0.5 to 2.5 kp) after having been submitted to the snoking test A - and
presenting a deformation of less, than two third of its dianeter prior to
rupture after having been submtted 20 the snmoking teat A 17. A breakable
capsul e according to claim 16, wherein the capsule is a seanl ess capsule.
18. A breakabl e capsul e according to anyone of clains 16 or 17, wherein the

capsul e coppris ._core an shal | aid shell conprising.at | east one
hydr ocol | 8{%15‘:3(;2'&?%5(?% rom ggmadefﬁxy%ﬁ?ﬁy%‘agar, c“éertthéfghenan, cﬁgl 4iFi ed
starch, ahpiwxgprasylaetiiylode IlIdrereabmpssitioapnboh@tingn wiltbhgel atd n. 19. A
br eakabl e cad%%gl e _accor ding.to claim 18, wherein the hydrocolloid is
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gellan. 20.° *tapsul e according to claim 18 or claim 19, wherein
t he amount of hydrocolloid present in the shell is 1.5 to 95 %ww,

preferably 4%19 75%WsWox RYERe MY & i gl eraklny .20 ¥ 41iRQ o Wow of the
total dry wei % of the shell. 23 21. A breakable capsule according to

anyone of 11 afhfgein e 2ydrgRBeRih e teapRAE 1eonpIF Ees Sa ac S emegfd a shel |,

said sheli1beigngg&0at @depeidbiat gbeast QRe noisture barrier outer |ayer.
22. A breakabl e capsul e according to anyone of clains 16 to 21, wherein the

shell conprises gelatin alone or in conbination with at |east, one
hydroco7. 1 oi d b®l etk édehkapigealadpanle geumtaddar fox dreiaghemenrprogrteddinf i ed

starch OrBﬁe M Xtdn e Jeher %%kingsa%éizi}@?' 'co@]g%{gﬁngo%t ed Wi Lhyat Lgast one
noi sture barrrer outer layer.” 23. brea e seanl ess capsul e according to
cl ai m 22, said capsule:
- having an initial crush strength Ci from 4.9 N to
24.5 N (0.5 to 2.5 kp) and keeping a crush strength Cf from
4.9 N to 24.5 N (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 1its diameter prior to rupture after having been

submitted to the smoking teat A.

17. A breakable capsule according to claim 16, wherein the

capsule is a seamless capsule.

18. A breakable capsule according to anyone of claims 16
or 17, wherein the capsule comprises a. core and a shall, said
shell comprising at least one hydrocolloid selected from gellan
gum, agar, carraghenan, or modified starch, alone or as a mixture

thereof or in combination with gelatin.

19. A breakable capsule according to claim 18, wherein the

hydrocolloid is gellan.

20. A breakable capsule according to claim 18 or claim 19,
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.



wherein the noisture barrier layer conprises at |east a hydrophobia agent
suitable for confectionery or pharmaceutical products, preferably selected
fromthe group consisting of waxes, especially carnauba wax, candelilla wax
or beeswax, shellac, ethylcellulose @3 a conbination thereof. 24. A

br eakabl e seanl ess capsul e according to claim23, wherein the hydrophobic
noi sture barrier agent is a fil nogen gelling agent preferably gel l an gum

25. Afilter f S i ng .deyi ce conprisin | east a akabl e capsul e as
Gofined | n anybhe oF RIAMELRCCEEDE B50088le o FBPRRKAR & CHIb T
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shell being coated with at least one moisture barrier outer

layer.

22. A Dbreakable capsule according to anyone of claims 16
to 21, wherein the shell comprises gelatin alone or in
combination with at least, one hydroco7.loid 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.

23. A breakable seamless capsule according to claim 22,
wherein the moisture barrier layer comprises at least a
hydrophobia 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.

24. A breakable seamless capsule according to claim 23,
wherein the hydrophobic moisture barrier agent is a filmogen

gelling agent, preferably gellan gum.

25. A filter for smoking device comprising at least a

breakable capsule as defined in anyone of claims 16 to 24.

26. Use of a breakable capsule according to anyone of

claims 16 to 24 in a smoking device.





