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(54) Frozen capsules and method of making same

(57) A method of forming a breakable capsule for a
smoking article is disclosed. The method comprises the
steps of:
(i) providing the core of the capsule,

(ii) providing said core with a capsule envelope to form
said capsule, and
(iii) freezing said capsule.
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Description

[0001] The present invention relates to a breakable
capsule for a smoking article and a method of making
such capsules. In particular, the invention relates to a
breakable capsule which can be broken easily by the
user, and a method of making capsules by incorporating
a freezing step.
[0002] It is relatively well known to provide smoking
articles with a filter which contains one or more user-
activated components.
[0003] The purpose of the component(s) is to allow a
user to activate it when desired to alter the smoke during
the smoking process. The component is often provided
in the form of a capsule which is crushed by a user to
add flavour to smoke while using the smoking article.
[0004] Whilst such smoking articles are becoming pop-
ular amongst users, there can be a problem in that it is
often difficult for the user to break the capsules to release
the components inside. Therefore a considerable
amount of force is required to break such capsules. How-
ever, if the capsules are made such that they are more
easily breakable for the user, the capsules rupture more
easily during the manufacturing process, causing diffi-
culties for the manufacturer.
[0005] Conventional breakable capsules typically
comprise an essentially free-flowing liquid core of negli-
gible mechanical strength and an external shell of suffi-
cient rigidity to survive the manufacturing process of the
smoking article filters and smoking article such as ciga-
rettes. This results in the capsules often being difficult to
rupture in the smoking article filters, requiring much effort
from the user and often causes visible damage to the
integrity of the smoking article.
[0006] Hence, an object of the present invention is to
provide a new, easily breakable capsule for smoking ar-
ticles but which can undergo strong mechanical stresses
applied during the manufacture of smoking article filters
and smoking articles.
[0007] According to the present invention there is pro-
vided a method of forming a breakable capsule compris-
ing the steps of:

(i) providing the core of the capsule,
(ii) providing said core with a capsule envelope to
form said capsule, and
(iii) freezing said capsule,

wherein step (iii) may be performed before or after step
(ii).
[0008] The term "capsule" as used herein refers to a
delivery system of a substance, said substance being
hereinafter referred to as "the core" which is enclosed in
a capsule envelope.
[0009] The term "breakable capsule" refers to a cap-
sule wherein the capsule envelope can be broken by
means of a pressure to release the core, more specifi-
cally, the capsule envelope can be ruptured under the

pressure imposed by the smoker’s fingers when the
smoker wants to release the core of the capsule.
[0010] The method of the invention advantageously
comprises a freezing step to freeze the content, the core
of the capsule and/or its envelope. Freezing the capsule
allows for use of breakable capsules having low crush
strength as the freezing of the capsule’s core provides
sufficient strength to the capsule to undergo the manu-
facturing process of smoking article filters and smoking
articles such as cigarettes comprising such breakable
capsule in the filter.
[0011] A typical manufacturing process of smoking ar-
ticle filters comprising a breakable capsule sees a cap-
sule being introduced or fed from a reservoir into the
stream of filter tow prior to its passing through the garni-
ture which forms the filter rod. The presence of the cap-
sule naturally creates its own space within the filter by
displacing the filter tow and results in a snug fit. Hence
once inserted within the filter material, the capsule is
largely insulated from external forces by the surrounding
filter tow. Therefore breakable capsules only need to
have high crush strength to prevent unwanted capsule
rupture during manufacture of smoking article filters, but
can and need to show much lower crush strength
throughout the remainder of the product lifecycle.
[0012] The use of a frozen capsule during the manu-
facturing process of smoking article filters provides cap-
sules with sufficient mechanical strength during this crit-
ical period. However, once the capsules melt and return
to their original state, they have a softer shell than con-
ventional breakable capsules, thus allowing the user of
smoking articles to break the capsules more easily under
a digital pressure on the filter.
[0013] With the method and capsule of the present in-
vention, it is possible to provide to a smoking article which
comprises a breakable capsule which is not only easy to
manufacture (i.e. minimising rupture) but also easily
breakable by the user.
[0014] According to the invention, the core of the
breakable capsule as provided in step (i) comprises at
least water, propylene glycol, glycerol, ethanol, polyeth-
ylene glycols or any combination thereof. Preferably, the
core comprises at most 50 % water by total weight of the
capsule, preferably less than 50% water by total weight
of the capsule to control expansion of the capsule core
in the frozen state. Alternatively, the core of the breakable
capsule of the invention may also comprise a base of oil
(e.g. Mygliol ®) and ethanol as described in EP 1 906
775 B1.
[0015] In addition, the core of the capsule may contain
flavour and aroma compounds such as those typically
used in tobacco products (fruity, floral, menthol, vanilla,
coffee, chocolate, cinnamon etc.), smoke modifying
agents such as acids and bases and solubilising / emul-
sifying agents (such as surfactants), gelling agents and
other stabilising agents (such as preservatives).
[0016] Unlike conventional capsules, in the present in-
vention, the structural integrity required for the capsule
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to survive the manufacturing process of smoking article
filters and smoking articles comes from the solidified con-
tents; the actual structural rigidity of the envelope mate-
rial being largely irrelevant. As the rigidity of the envelope
is not critical to overall performance, a wider range of
materials can be used to produce the envelope, e.g. thin
plastics like polyolefins.
[0017] Use of such plastics combined with liquid fill is
advantageous as it can reduce capsule cost, provide su-
perior capsule manufacturing processes and use a wider
range of materials. Typically capsules are manufactured
by a co-extrusion method as described in EP 1 906 775
B1 whereby the core liquid is extruded within a liquid
envelope. This envelope is then hardened by cooling,
crosslinking, etc. and often a final barrier layer is then
applied to protect the envelope from moisture ingress,
etc.
[0018] Such a process places limitations upon the ma-
terials used, for example the liquid core and the envelope
must not be miscible otherwise crossover can occur
which can result in compromising both the mechanical
properties of the envelope and the retention of the vola-
tiles within the envelope. In a typical capsule configura-
tion, the inner liquid core is hydrophobic and the envelope
hydrophilic; whilst this adequately prevents mixing it also
means that the envelope material is vulnerable to attack
by moisture, resulting in softening and potential rupture.
Often moisture ingress is prevented by applying an ex-
ternal glaze, which adds an extra step and additional in-
gredients to the manufacturing process. Such capsules
cannot use water within the liquid core, meaning such
technology cannot add water to the smoke upon activa-
tion nor can it use water soluble flavours.
[0019] Whilst co-extrusion equipment is widely known
in the art, it is also relatively complex and expensive.
[0020] The capsule envelope of the present invention
requires only to be impermeable to the liquid core to pre-
vent leakage before freezing and after melting and until
activation by an end user. However, the capsule enve-
lope should be sufficiently flexible to survive the volume
expansion at freezing and contraction upon melting with-
out losing integrity.
[0021] Accordingly, suitable materials for use as the
capsule envelope include, but not limited to, polymers
selected from the group consisting of polyolefin, polya-
cetal, polyamide, polyimide, polyester, polycarbonate,
polyacrylate, elastomer, natural rubber, synthetic rubber,
polystyrene, polyvinylacetate, polyvinylalcohol, polyvi-
nylchloride and combinations thereof. In a preferred em-
bodiment, a polyolefin material particularly, polyethylene
is used since it is widely compatible with both hydropho-
bic and hydrophilic liquids including water.
[0022] The thickness of the capsule envelope may be
between 0.01 and 0.5 mm, preferably between 0.01 and
0.1 mm, and even more preferably between 0.01 and
0.05 mm.
[0023] The weight of the capsule envelope is prefera-
bly between 5 and 50%, more preferably between 10 and

20% by total weight of the capsule.
[0024] The ability of the capsule to rupture is measured
through the crush strength to be exerted to rupture the
capsule. The crush strength of the capsule can for ex-
ample be measured using a LLOYD LFPlus Series Digital
Material Tester having a 100N load cell.
[0025] The capsule according to the present invention
preferably has a crush strength of between 0.5 and 5 kp
when the core of the capsule is in a frozen state. More
preferably, the crush strength of the capsule is between
1 and 3 kp, when the core of the capsule is in the frozen
state.
[0026] The capsule according to the present invention
preferably has a crush strength of between 0.1 and 0.4
kp when the core of the capsule is in a melted/liquid state.
More preferably, the crush strength of the capsule is be-
tween 0.1 and 0.3 kp, at room temperature. In the present
specification the terms "room temperature" mean a tem-
perature comprised in range of about 10 to 30 °C.
[0027] The capsule may take any shape which would
be known to those skilled in the art, depending on the
manufacturing process. For example, the capsule may
be spherical, ellipsoidal, cylindrical, cubic or cuboidal.
Preferably the capsule is spherical or ellipsoidal.
[0028] Moreover, the capsule preferably has a largest
outer dimension of between 2 and 20 mm, more prefer-
ably between 4 and 15 mm, and even more preferably
between 4 and 10 mm.
[0029] When the capsule is non-spherical in shape, it
is preferably elongated along a longitudinal direction x
wherein the outer dimension is of between 2 and 20 mm,
more preferably between 4 and 15 mm, and even more
preferably between 4 and 10 mm. In addition, the outer
dimension of the capsule in a direction transverse to said
longitudinal direction x is of between 2 and 10 mm, more
preferably between 3 and 5 mm, and even more prefer-
ably between 3 and 4 mm.
[0030] Finally, the total weight of the capsule according
to the invention is preferably between 5 and 60 mg, more
preferably between 10 and 50 mg and even more pref-
erably between 20 and 40 mg.

Brief Description of the Drawings

[0031]

Figure 1A and 1B represent flow diagrams outlining
preferred manufacturing processes for making
breakable capsules according to the present inven-
tion; and
Figure 2A to 2F show various shapes and forms that
a breakable capsule according to the invention may
take.

[0032] The following provides preferred methods for
making the capsules of the present invention.
[0033] As shown in the flow diagram in Figure 1A, a
breakable capsule according to the present invention

3 4 



EP 2 745 717 A1

4

5

10

15

20

25

30

35

40

45

50

55

may be formed by first providing a liquid core which con-
tains at least 70% water, propylene glycol, glycerol, eth-
anol, polyethylene glycols or any combination thereof.
The core may further comprise flavour and aroma com-
pounds, smoke modifying agents, gelling agents and oth-
er stabilising agents.
[0034] A capsule envelope of desired shape and size
is then formed, and the envelope is filled with the liquid
core. The liquid core is then frozen into the capsule en-
velope to form the final capsule.
[0035] The capsule in its frozen state is then introduced
into the filter to provide the assembled filters comprising
the capsule. These filters are then incorporated into cig-
arettes to provide a cigarette containing the breakable
capsule.
[0036] In an alternative method as shown in the flow
diagram in Figure 1B, the liquid core which is formed as
described above, may be poured into molds of desired
shape and size to provide filled molds containing the liq-
uid core. The core is then frozen into the desired shape
and size. Once the core is removed from the molds, a
capsule envelope is formed around the frozen core to
provide the final capsule.
[0037] The capsule may then be introduced into the
filter and subsequently the cigarette in the same manner
as described for the earlier method.
[0038] The capsule containing the liquid core as de-
scribed above may take any form. In particular, it may be
spherical, as shown in Figure 2A, ellipsoidal as shown in
Figure 2B or cylindrical, as shown in Figure 2C. The cap-
sule may further be in the form of a blister pack as shown
in Figure 2D, a pillow pack as shown in Figure 2E or a
stick or tube pack as shown in Figure 2F.
[0039] The term "blister pack" as used herein refers to
a sealed bubble or pouch for enclosing the liquid core.
The term "pillow pack" includes a pack which is formed
from one sheet by providing a core in the centre of the
sheet. The sheet is then subsequently folded over and
sealed on the remaining three sides. It may also refer to
a pack which is formed by providing a core in the centre
of one sheet, and then placing a further sheet on top of
the first sheet such that the core is enclosed. Subsequent
sealing of all sides around the core provides the desired
capsule. The term "tube pack" as used herein refers to
a pack which is formed from a continuous tube of mate-
rial, into which the core may be inserted and then sealed
on either end of the core. The tube pack may further
include those that are formed by placing a core in the
centre of a sheet which is subsequently rolled to enclose
the core and then sealed along the longitudinal line to
form a sealed tube. The ends on either side of the core
may then subsequently be sealed to form the capsule.
[0040] The capsule envelope may be formed from any
material an in any thickness as described herein. In par-
ticular, the capsule envelope is formed from polyethylene
with a thickness of between 0.01 and 0.05 mm.
[0041] The breakable capsule may take any shape,
size and crush strength as described herein.

[0042] In a preferred method, a polyolefin film of thick-
ness 0.025mm is formed into a continuous tube by cre-
ating a continuous longitudinal seal. One end of the tube
is then sealed and the liquid contents are introduced. The
top is then sealed to form a stick pack. The stick pack
may then be cut into individual capsules or the continuous
strip of capsule may be retained to ease subsequent han-
dling in later manufacturing steps.
[0043] In another preferred method, using a similar
film, a three sided pocket is formed via heat seals. The
liquid contents are then introduced via injection and the
fourth side is heat sealed to form a pillow pack with liquid
contents.
[0044] In yet another method, a thermoform plastic
may be shaped into blisters, and the liquid may be intro-
duced. The top layer may then be sealed onto the plastic
base. Individual blisters / capsule can then be cut out or
retained en masse as above.
[0045] In a further method, the contents of the core
may be frozen into the required shape using moulds. The
frozen core may then be introduced into pre-formed plas-
tic tubing or between layers of capsule envelope material,
and then sealed. Individual blisters / capsule can then be
cut out or retained en masse as above. Depending on
the particular manufacturing process, the core of the cap-
sule may then be left to melt, and then subsequently fro-
zen again, prior to insertion into the filter / smoking article.
[0046] In yet another method, the contents of the core
may be frozen into the required shape using moulds. The
frozen core may then be coated with a liquid capsule
envelope material along with a hardener and/or crosslink-
ing agent. The capsule envelope coating may then be
cured to provide individual capsules containing the core.
Depending on the particular manufacturing process, the
core of the capsule may then be left to melt, and then
subsequently frozen again, prior to insertion into the filter
/ smoking article.
[0047] The freezing/solidifying temperature will be de-
pendent upon the composition of the liquid contents. Pure
water will freeze at 0°C, whereas, a mixture of water &
propylene glycol will freeze in the range of approximately
0°C ∼ -39°C depending on the specific composition of
the mixture. Dissolved solutes may also depress the
freezing temperature.
[0048] The inclusion of >10% propylene glycol will
have the added advantage of being a better carrier for
hydrophobic flavours.
[0049] Due to the very low temperature of freezing for
ethanol (-115°C) this is best avoided as a predominant
component of the liquid contents.
[0050] The method of introducing a frozen capsule into
a smoking article is not particularly limiting, so long as it
comprises the steps of providing a frozen capsule formed
according to the method described above, and inserting
said capsule inside the tip of a smoking article.
[0051] The freezing step to incorporate the capsule into
the smoking article may be carried out at any time after
the manufacture of the capsule and before insertion into
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the filter / smoking article. Frozen capsules described
above are stable, easy to handle and transport. Although
the melting process does not happen rapidly, it is pref-
erable that any equipment contacting the frozen capsule
prior to insertion such as reservoirs is refrigerated for
ease of handling.
[0052] The present invention is also directed to a
breakable capsule for a smoking article having a crush
strength of 0.1 to 0.4 kp and a filter for a smoking article
comprising such a capsule.
[0053] The present invention also includes smoking ar-
ticles comprising a tip containing a capsule and the use
of the capsule formed by the described method in a smok-
ing article.

Claims

1. A method of forming a breakable capsule for a smok-
ing article comprising the steps of:

(i) providing the core of the capsule,
(ii) providing said core with a capsule envelope
to form said capsule, and
(iii) freezing said capsule,
wherein step (iii) may be performed before or
after step (ii).

2. The method according to claim 1, wherein said core
in step (i) comprises water, propylene glycol, glyc-
erol, ethanol, polyethylene glycols, an oil or any com-
bination thereof.

3. The method according to claim 2, wherein said core
comprises at most 50% water by total weight of the
capsule.

4. A method according to claim 1 or claim 2, wherein
said capsule envelope comprises a polymer select-
ed from the group consisting of polyolefin, polya-
cetal, polyamide, polyimide, polyester, polycar-
bonate, polyacrylate, elastomer, natural rubber, syn-
thetic rubber, polystyrene, polyvinylacetate, polyvi-
nylalcohol, polyvinylchloride and combinations
thereof, preferably polyolefin.

5. The method according to any preceding claim,
wherein said capsule envelope has a thickness of
between 0.01 and 0.5 mm.

6. The method according to any preceding claim
wherein the largest outer diameter of the capsule is
between 2 and 20 mm, preferably 4 and 15 mm, more
preferably between 4 and 15 mm.

7. The method according to any preceding claim,
wherein the core of said capsule further comprises
flavour compounds, aroma compounds, smoke

modifying agents solubilising agents, emulsifying
agents, gelling agents, stabilising agents or combi-
nations thereof.

8. A method of introducing a frozen capsule into a filter
for a smoking article comprising the steps of:

providing a frozen capsule formed according to
any of claims 1 to 7, and
inserting said capsule inside a smoking article
filter rod.

9. A breakable capsule for a smoking article having a
liquid core and a capsule envelope around the core,
and having a crush strength of 0.1 to 0.4 kp at room
temperature.

10. A filter for a smoking article comprising the capsule
according to claim 9.

11. A smoking article comprising a filter according to
claim 10.

12. Use of the capsule formed by the method according
to any of claims 1 to 7 in a smoking article.
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