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<@ Seamless soft capsule.
M~

Q@ A soft capsule composed of a plurality of cells
@O coalesced to each other and filling substances en-
N capsulated in the individual cells, the wall of at least
one of the cells being formed of a materiai different
@ from a material forming the wall of at least one of the
other cells, and said capsule being seamless. The
u_lsoft capsule can be produced by

(@) preparing a plurality of composite jet
streams each consisting of a stream of a film-for-
ming liquid substance for forming a cell wall and
within said stream of a film-forming liquid substance
a single stream, or a plurality of independent
streams, of a filling substance having flowability, the
film-forming liquid subtance in at least one of the
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composite jet sireams being different from the film- Fig. |
forming liquid substance in at least one of the other
composite jet sireams,

(b) advancing the plurality of composite jet
sireams in closely spaced relationship into and _i_
through a stream of a liquid medium substantially g
incapable of dissolving the film-forming liquid sub-

stance in the flowing direction of the liquid medium
stream, 3 by al
(¢} coalescing the adjacent composite jet
streams to each other to form a single composite jet Sh{ill=2 32
. L - 50 Sb
stream in the liquid medium stream,
(d) cutting the single composite jet stream to > 8
a predetermined length successively from its leading — £
end in the liquid medium stream, and € 6 7 \
(e) solidifying the cell walls of the resulting ™ 7
soft capsule. !
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This invention relates to a seamiess soft cap-
sule, and more specifically, to a seamless soft
capsule having a multiceliular structure, and a
method of its production.

A multicellular soft capsule having its inside
partitioned by a film was recently proposed (see
Japanese Laid-Open Patent Publication No.
109520/1985). This patent document states that the
multicellular soft capsule is obtained by partitioning
a soft capsule shell composed of an upper film and
a lower film into two cells by means of a partition-
ing fiim, and filling different drugs into the two
cells. As a result, iwo drugs which are not desired
to be mixed can be stably included in a single soft
capsule. By using materials having different
solubilities and dissolving speeds, it is possible to
cause one part of a single capsule to be released
and absorbed in the stomach and the other part, in
the intestines. It is also possible to make one part
of the capsule fast-releasing and the other part
slow-releasing.

Since the proposed muiticeliular soft capsule is
produced by a rotary method or a flat plate meth-
od, the capsule shell has seams. Hence, in spite of
the aforesaid advantages, it has the defect that the
filled drugs leak from the seams, or air comes
through the seams to deteriorate the contents ox-
idatively. Furthermore, by the rotary method or the
flat plate method, it is difficult to produce multicel-
lular soft capsules having a small size, and more-
over, the cost of production becomes high. Further-
more, since both surfaces of the partitioning film in
the aforesaid muticeliular soft capsule are formed
of the same material, if a drug to be filled in one of
the cells reacts with the components of the parti-
tioning film, it cannot be included in such a cap-
sule.

It is an object of this invention to provide a
multicefiutar seamiess soft capsule free from the
aforesaid defects.

Another object of this invention is to provide a
simple and inexpensive method of producing the
aforesaid seamless soft capsule, which can easily
give capsuies of a small size as well.

Further objects and advantages of this inven-
tion wiil become apparent from the following de-
tailed description.

According to one aspect of this invention, there
is provided a soft capsuie composed of a plurality
of cells coalesced to each other and filling sub-
stances encapsulated in the individual cells, the
wall of at least one of the cells being formed of a
material different from a material forming the wall
of at least one of the other cells, and said capsuie
being seamless.

According to another aspect of this invention,
the seamless soft capsule of this invention is pro-
duced by a method which comprises

10

15

20

25

30

35

40

45

50

55

(a) preparing a pluraiity of composite jet
streams each consisting of a stream of a film-
forming liquid substance for forming a celi wall and
within said stream of a film-forming liquid sub-
stance a single siream, or a plurality of indepen-
dent streams, of a filling substance having fiowabil-
ity, the film-forming liquid substance in at least one
of the composite jet streams being different from
the film-forming liquid substance in at least one of
the other composite jet streams,

(b) advancing the plurality of composite jet
streams in closely spaced relationship into and
through a stream of a liquid medium substantially
incapable of dissolving the film-forming liquid sub-
stance in the flowing direction of the liquid medium
stream,

(c) coalescing the adjacent composite jet
streams to each other fo form a single composite
jet stream in the liquid medium stream,

(d) cutting the single composite jet stream to
a predetermined length successively from its lead-
ing end in the liquid medium stream, and

(e) solidifying the cell walls of the resulting
soft capsule.

The capsule and the method of producing it in
accordance with this invention will be specifically
described with reference to the accompanying
drawings in which:

Figure | is a systematic view, -partly in sec-
tion, of one example of an apparatus used to
practice the method of this invention in its entirety;

Figure 2 is an enlarged end view of a com-
posite nozzle in the apparatus shown in Figure |;

Figure 3 is an enlarged sectional view of a
seamless soft capsuile produced in accordance with
this invention by the apparatus of Figure I;

Figure 4 is an end view showing another
example of the composite nozzie;

Figure § is a sectional view of a seamless
soft capsule produced by using the composite noz-
zle of Figure 4;

Figure 6 is an end view of siill another
example of the composite nozzie;

Figure 7 is a sectional view of a seamiess
soft capsule produced by using the composite noz-
zle of Figure 6;

Figure 8 is an end view of yet another exam-
ple of the composite nozzle;

Figure 9 is a sectional view of a seamless
soft capsule produced by using the composite noz-
Zle of Figure 8;

Figure 10 is an end view of a further example
of the composite nozzle;

Figure Il is a sectional view of a soft capsule
produced by using the composite nozzie of Figure
10; and - -
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Figure 12 is an enlarged sectional view of the
principal parts of a still further example of the
composite nozzie.

in Figure 1, the reference numeral | represents
a tank holding a film-forming liquid substance A for
forming a cell wall; 2, a tank holding a film-forming
substance B which is different from the substance
A; 3, a tank holding a filling substance C; and 4, a
tank holding another filling substance D. The tanks
I, 2, 3 and 4 are individually provided with heating
means (not shown) for maintaining the substances
A, B, C and D at suitable temperatures for main-
taining them flowable. The substances A, B, C and
D are supplied to the tanks |, 2, 3 and 4 respec-
fively. Metering pumps ll, 21, 3l and 4! are provided
for feeding the substances A, B, C and D of the
tanks I, 2, 3 and 4 to a composite nozzie 5. The
composite nozzle 5, as shown in Figures | and 2, is
a duplex nozzie consisting of ouiside nozzies 5i
and 52 having a semielliptical cross sectional
shape resulting from partitioning an elliptical tube
by a partitioning wall 50 at its center and inside
nozzles 5a and 5b of a smaller diameter disposed
nearly centrally in the outside nozzles 5| and 52
respectively. The outside nozzles 5! and 52 com-
municate with the tanks | and 2, and the inside
nozzles 5a and 5b, with the tanks 3 and 4. The
composite nozzle 5 faces downwardly along a
downwardly flowing sfream of a liquid medium ¢
within a capsule-forming tank 6.

The specification of the composite nozzie 5
may be freely changed according, for example, to
the use of the capsule to be produced. For exam-
ple, for use in making a capsule used as a medi-
cine, a typical specification is that in Figure 2, the
elliptical tube has an outside long diameter dy of 5
to 20 mm and an outside short diameter dg of 3 to
2 mm, and the inside nozzles have an outside
diameter of d; of 2 to 9 mm, and the individual
tubes have a thickness of 0.1 to 2 mm.

The liquid medium g formed, for example, of
liquid paraffin is sent to a heat exchanger 72 from
a recovery hopper 7 concurrently acting as a stor-
age tank by means of a pump 7l. In the heat
exchanger 72, it is cooled to a moderate tempera-
ture of, for example, about 5°C and supplied to the
upper portion of the capsule-forming tank 6. It
becomes a downwardly flowing stream within the
capsule-forming tank 6, and is circulated to the
recovery hopper 7 via a capsule recovery tube 6l.
A part of the liquid medium g is supplied to a pulse
stream-forming device 74 by means of a pump 73
from the hopper 7. It is converted to a regular
pulse stream in the pulse stream-forming device 74
and supplied to a pulse stream nozzle 8 provided
within the capsule-forming tank 6. .

10

15

20

25

30

35

40

45

50

55

The pulse stream nozzle 8 is a circular nozzie
provided immediately below, and coaxially with, the
composite nozzle 5 and having a slightly larger
diameter than the diameter of the elliptical tube of
the composite nozzle 5. A pulsating stream of the
liquid medium ¢ from the nozzie 8 is extruded
toward the center of the nozzie 8 from an annular
slit formed within the nozzle 8 in such a manner as
to surround a single composite jet stream formed
by the composite nozzle 5

Film-forming liquid substances A and B for cell
wall formation and filling substances C and D fo be
filled in a capsule are sent under pressure to
nozzles 51, 52, 5a and 5b constituting the compos-
ite nozzle 5 by means of the metering pumps i, 2I,
3l and 4l. From the nozzle 5, a composite jet
stream composed of a stream of the film-forming
substance A and a single stream of the filling
substance C is exiruded into, and along, the down-
wardly flowing liquid medium flow within the
capsule-forming tank 6, and from the nozzie 52, a
composite jet stream composed of a stream of the
film-forming substance B and a stream of the filling
substance D is likewise extruded into, and along,
the downwardly flowing liquid medium siream with-
in the capsule-forming tank 6. Since the nozzies 5!
and 52 form an integral unit via a partitioning wall
50, the two composite jet sireams exiruded as
above, nearly simultaneously with their formation,
are coalesced to each other into a single compos-
ite jet stream within the downwardly flowing stream
of the liquid medium e owing to the surface ten-
sions of the film-forming liquid substances A and
B.

The speeds of extruding the composite jet
streams, and the flow rate of the downwardly flow-
ing stream of the liquid medium g can be varied
depending upon, for example, the types of the film-
forming liquid substances forming the composite
jet streams, the type of the liquid medium ¢ and
the size of the composite nozzle, and any skilled
person in the art would be able to determine opti-
mum conditions easily by routine experiments. As
tentative standards, it is convenient to adjust the
extruding speed of each composite jet stream to
about 4 to 40 m/min., and the flow rate of the
downwardly flowing liquid medium stream to about
5 to 50 m/min.

The single composite jet stream so formed
undergoes impact of the regular puise stream of
the liquid medium ¢ from the pulse stream nozzle
8, whereby as shown in Figure 1, necks or nar-
rowed parts are formed at certain intervals begin-
ning with its leading end. The jet stream is drawn
downwardly by the downwardly fiowing stream of
the liquid medium g; and successively- cut off at
the neck portions by the downwardly drawing force.
Each cut droplet { contains the filling substances C
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and D encapsulated in the film-forming tiquid sub-
stances A and B by the surface tension of the
substances A and B, and is formed into a seamless
capsule, which is roundish as a whoie, while mov-
ing down through the downwardly flowing stream of
the liquid medium e. The capsules formed advance
to the popper 7 via the recovery tube 6! while
being cooled and solidified. In the hopper 7, the
capsules are separated from the fiquid medium e
by a separator 70, supplied to a conveyor 9 pro-
vided on one side of the separator 70, and sent to
a drying step where they are dried to produce a
final product.

By the method described above, there are ob-
tained unitary seamless soft capsules 10 in which a
cell a2 formed of the film-forming substance A and
the filling substance C encapsuiated in it is co-
alesced to a cell b formed of the film-forming
substance B which is different from the substance
A and the filling substance D encapsulated in i,
and the cell wall is of a double structure at the
coalesced part, as shown in Figure 3.

The film-forming substance for cell formation
may be any material which can be formed into a
thin film from its melt or solution, and after film
formation can be solidified by cooling and/or dry-
ing. Substances usually employed in forming the
shell of a soft capsule may be used in this inven-
tion. Examples inciude fiim-forming substances
composed of gelatin or gelatin derivatives such as
succinic gelatin and incorporated therein, plasticiz-
ors [such as glycerol, sorbitol, propylene glycol
and Carbowax (polyethylene glycol)], essences and
flavors (such as peppermint oil, cinnamon oil and
strawberry), dyes (such as yeliow No. 4, yellow No.
5, red No. [, blue No. | and copper chiorophyliin),
opacifying agents (such as titanium dioxide and red
iron oxide), solubility controlling agents (such as
cellulose acetate phthalate, alkali meta! salts of
hydroxypropyimethy! celluiose, alkali metal salts of
hydroxymethyl cellulose acetate succinate, alkali
metal salts of alginic acid, alkali metal salts of
polyacrylic acid, methyl cellulose, carboxymethyl
cellulose, casein, collagen, agar powder, polyvinyl
alcohol and pectin)), etc. selected as desired. It is
generally used as a liquid by dissoiving it in water
under heat.

The filling substance to be encapsulated in
each cell of the soft capsule of this invention can
be any drug which does not dissolve the cell wall
nor react with the components of the cell wall. it is
preferably liquid when it is to be filled in the call in
accordance with the method of this invention. Ac-
cordingly, when the drug is a solid, it is desirably
filled in a flowable state as a solution, emulsion or
suspension.
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According to the method of this invention, by
using a combination of two or more suitable film-
forming substances selected from those exempli-
fied above, at least one of a plurality of cells
constituting the resulting soft capsule can have a
different dissolving time in the digestive tract from
at least one of the other cells (for example, whether
fast-releasing or slow-releasing), or at least one cell
may have different dissolving characteristic from at
least one of the other cells (for example, whether
released and adsorbed in the stomach or the intes-
tines).

Furthermore, in the present invention, the filling
substances to be encapsulated in the cells may be
varied from cell to cell. As a result, a single cap-
sule may be obtained in which a drug expected to
be fast-acting is filled in a fast-dissolving cel! and a
drug desired to be slow-acting is filled in a slow-
dissolving cell. Alternatively, a single capsule cell
may be obtained in which a drug expected to
develop its effect in the stomach is filled in a cell
soluble at the stomach, and another drug expected
to develop its effect in the intestines is filled in a
cell soluble at the intestines.

The shape of the soft capsuie 10 can be se-
lected by changing the shape of the end surface of
the composite nozzle 5 on the extrusion side.
Some modified examples of the composite nozzie
5 will be described below.

The composite nozzle 5 shown in Figure 4 is
composed of duplex outside nozzles 5| and 52
having a cocoon-shaped cross section and smaller-
diameter inside nozzles 5a and 5b disposed co-
axially within the outside nozzles 51 and 52 respec-
tively. The capsule 10 obtained by using this com-
posite nozzle 5 has a cocoon-shaped cross-section
as shown in Figure 5. It is a seamless soft capsule
in which filling substances ¢ and d are indepen-
dently encapsulated in cells a and b.

Figures 6 and 8 show other examples of the
composite nozzle 5. These nozzles 5 are each
divided into three outside nozzles 5, 52 and 53 by
two or three partitioning walls 50 and smaller-diam-
eter inside nozzles 5a, 5b and 5c are disposed
centrally in the outside nozzles 5I, 52 and 53
respectively. By simultaneously extruding different
film-forming substances from the outside nozzies
51, 52 and 53 and filling substances from the inside
nozzles 5a, 5b and 5c with the use of these com-
posite nozzies 5, there can be produced seamless
soft capsules 10 in which the filling substances ¢, d
and h are encapsulated in the cells a, b and g
formed from cell walls of different materials, as
shown in Figures 7 and 9.

Figure 10 shows still another example of the
composite nozzle 5 in which a large~diameter tube
of an elliptical cross-sectional shape is divided into
a large-diameter outside nozzle 51 and a smail-
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diameter outside nozzle 52 by a partitioning wall 50
at a site about 1/3 as viewed from one end surface
of the tube, inside nozzles 5a and 5b having a
smaller diameter are disposed in the large-diam-
eter outside nozzle 5| in spaced-apart relationship,
and an inside nozzle 5¢ having a smaller diameter
is disposed centrally in the small-diameter outside
nozzie 52.

When the composite nozzle 5 shown in Figure
10 is used, different film-forming substances and
different filling substances are simuitaneously ex-
truded along the stream of the liquid medium in the
apparatus shown in Figure | from the outside noz-
Zles 5l and 52, and the inside nozzies 5a, 5b and
5c, respectively. Thus, a composite jet stream con-
taining two independent streams of the filling sub-
stances ¢ and h and a composite jet stream con-
taining one siream of the filling substance b are
formed simultaneously in the capsule-forming tank
6 as in Figure |, and coalesced into a single com-
posite jet stream. The single composite jet stream
is successively cut in a predetermined size from its
leading end in the fiowing direction by the action of
the pulsating flow of the liquid medium.

The soft capsule 10 produced in this way is a
seamless soft capsule composed of a unitary struc-
ture of a cell a and two filling substances ¢ and h
independently encapsulated in it and a cell b and
one filling substance d encapsulated in it, as shown
in Figure il

The soft capsule 10 shown in Figure i and the
method of production using the composite nozzie
shown in Figure 10 give a caspsule in which two
filling substances ¢ and h are independently encap-
sulated in a cell having a cell wall of the same
material. Hence, they are beneficial when different
drugs which are to be released simultaneously
from one cell a but shouid not be mixed before-
hand are used as the filling substances c and h .

Even when the outside nozzies 5l and 52 of the
composite nozzle 5 are not unitary but are slightly
spaced from each other as shown in the embodi-
ment given in Figure 2, composite jet sireams
extruded separately from the nozzies 5i and 52 are
coalesced into a single composite jet stream by the
pulsating flow of the liquid medium, and cut to a
predetermined length from its leading end in the
flowing direction. Hence, the method of this inven-
tion can be practiced in the same way by using the
composite nozzie 5 shown in Figure 12.

The single composite jet stream formed along
the flow of the liquid medium ¢ may be cut to a
predetermined length from its leading end in the
flowing direction by intermitiently increasing the
speed of the downwardly flowing stream of the
liquid medium e, and intermittently pulling off the
composite jet stream downwardly by the quickened
downwardly flowing liquid stream, instead of apply-
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ing a pulsating flow of the liquid medium ¢ side-
ways to the composite jet siream in the embodi-
ments described above. By this alternative proce-
dure, too, the single composite jet stream can be
cut successively to a predetermined length.

According to this invention, one capsuie con-
tains a plurality of cells whose cell walls are made
of different materials. Hence, the present invention
is suitable for filling both a substance to be re-
leased and absorbed in the stomach and a sub-
stance o be released and absorbed in the intes-
tines, or at least two substances having different
dissolving times, in a separated state in a single
capsule. Since the soft capsule of the invention is
seamless, the filled substances can be retained
stably while preventing their deterioration by oxida-
tion or otherwise. According to the method of this
invention, capsules of any desired sizes can be
produced, and capsuies having a smaller size than
in the prior art can be easily produced at low cost.

The following Example illustrates the present
invention more specifically.

EXAMPLE |

Referring to Figure |, a film-forming substance
A was filied in tank |, and a film-forming substance
B, in tank 2. These film-forming substances A and
B were extruded from composite nozzle § having a
outside long diameter (di) of 13 mm, an outside
short diameter (ds) of 9 mm and a thickness of |
mm (Figure 2) by metering pumps Il and 2i. The
amount of each of the fiim-forming substances A
and B was 65.7 g/min.

In the meantime, a filling substance C was
filled in tank 3, and another filling substance D, in
tank 4. The filling substances C and D were ex-
truded from nozzies 5a and 5b having an outside
diameter (di) of 3 mm, an inside diameter of 2 mm
and a thickness of 0.5 mm (Figure 2) by metering
pumps 3! and 4i. The amount of each of the filling
substances extruded was 36 g/min. Composite jet
streams composed of the film-forming subtances A
and B and the filling substances C and D flowed at
a rate of 10 meters/min.

A paraffin oil as a cooling medium g within
vessel 7 and heat-exchanger 72 was maintained at
3°C, and flowed downwardly in capsuie-forming
tank 6 at a flow rate of 15 m/min. A pulsating flow of
the parafiin oil generated from pulse flow generator
74 was extruded at equal time intervais from pulse
flow nozzie 8 accurately 15 times per second.
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Within the capsule-forming tank, capsuies were
formed at a rate of 15 per second at intervals of
about It mm. After drying, each of the caspsules
had a long diameter of 8 mm and a short diameter
of 8 mm, and the amount of each of the filling
substances was 40 mg per capsule.

The film-forming substance A is a solution con-
sisting of 20 parts of gelatin, 5 parts by weight of
glycerol, 8 parts by weight of sorbitol and 67 parts
by weight of purified water which was maintained
at about 680°C.

The film-forming substance B was a solution
consisting of 18 parts by weight of gelatin, 5 parts
by weight of glycerol, 2.5 parts by weight of so-
dium alginate and 74.5 parts by weight of purified
water which was maintained at about 60°C.

The filling substances C and D were solutions
composed of different drugs which were main-
tained at about 25°C.

By the above procedure, there was produced a
seamiess soft capsule 10 which contained a core ¢
composed of the filling substance C encapsulated
in a gastric-soluble film a composed of the film-
forming substance A and a core d composed of
the filling substance D encapsulated in an enteric-
soluble film p independently from each other, with
the film portion separating the core ¢ from the core
dbeing of a double structure.

When the resulting soft capsule 10- was im-
mersed in the first solution (gastric juice) stipulated
in the Revised Method of Testing Disintegration in
accordance with Japanese Pharmacopoeia, the film
dissolved in several minutes to release the core

When the soft capsule 10 was immersed in the
second solution (intestinal fluid) in the Revised
Method of Testing Disintegration in accordance
with Japanese Pharmacopoeia, both the films a and
b dissolved within 2 to 3 minutes.

EXAMPLE 2

In the same way as in Example |, film-forming
substances A and B were extruded from a compos-
ite nozzle having an outside long diameter (D) of
7.5 mm, an outside short diameter (D) of 3.5 mm
and a thickness of 0.5 mm. The amount of each of
the film-forming substances A and B extruded was
21.9 g/min.

In the meantime, filling substances C and D
were extruded extruded from nozzles 5a and 5b
having an ouiside diameter (d;)) of | mm and a
thickness of 0. mm. The amount of each of the
substances C and D extruded was 18.6 g/min. The
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speed of the composite jet stream at this time was
6 m/min. A paraffin oil was used as a cooling
medium g and caused to flow in capsule-forming
tank 6 at a rate of 22.5 m/min.

A pulsating flow of the paraffin oil generated
from the pulse stream generator 74 was extruded
from pulse stream nozzle 8 at equal time intervals
accurately 50 times per second.

In capsule-forming tank 6, fifty capsules were
formed per second at intervals of about 7.5 mm.
After drying, each of the capsule had a long diam-
eter of 3.5 mm and a short diameter of 2.5 mm.
The amount of each of the filling substances C and
D was about 6.2 mg.

Claims

. A soft capsule composed of a plurality of
cells coalesced to each other and filling substances
encapsulated in the individual cells, the wall of at
least one of the cells being formed of a material
different from a material forming the wall of at least
one of the other cells, and said capsule being
seamless.

2. The soft capsule of claim | wherein at least
one of the celis and at least one of the other cells
are formed of cell wall materials having different
dissolving times in the digestive tract or different
dissolving characteristics in the digestive tract.

3. The soft capsule of claim | wherein the filling
substance encapsulated in the plurality of cells are
different from one another.

4. The soft capsule of claim | which is com-
posed of 2 or 3 cells.

5. A method of producing the soft capsule of
claim |, which comprises

(@) preparing a plurality of composite jet
streams each consisting of a stream of a film-
forming liquid substance for forming a cell wall and
within said stream of a film-forming liquid sub-
stance a single stream, or a piurality of indepen-
dent streams, of a filling substance having flowabil-
ity, the film-forming liquid subtance in at least one
of the composite jet streams being different from
the film-forming liquid substance in at least one of
the other composite jet streams,

(b) advancing the plurality of composite jet
streams in closely spaced relationship into and
through a stream of a liquid medium substantially
incapable of dissolving the fiim-forming fiquid sub-
stance in the flowing direction of the liquid medium
stream,

(c) coalescing the adjacent composite jet
streams to each other to form a single composite
jet stream in the liquid medium stream,
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(d) cutting the single composite jet stream to
a predetermined length successively from its lead-
ing end in the liquid medium stream, and

(e) solidifying the cell walis of the resulting
soft capsule.

6. The method of claim 5 wherein each of said
plurality of composite jet streams is formed by
using a composite nozzle comprised of an outside
nozzle and at least one smali-diameter inside noz-
zle disposed therein and simultaneously exiruding
the film-forming liquid substance from the outside
nozzle and the filling substance from the inside
nozzie.

7. The method of claim 5 wherein the cutting of
the single composite jet stream is carried out by
intermittently applying a pulsating flow of a liquid
medium from an annular slit surrounding the single
composite jet stream. '

8. The method of claim 5 wherein the film-
forming liquid substance in at Ieast one of the
plurality of composite jet streams has a different
dissolving time in the digestive tract or a different
dissolving characteristic in the digestive tract from
the film-forming liquid substance in at least one of
the other composite jet streams.

9. The method of claim 5 wherein the plurality
of composite jet streams contain different filling
substances.
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