10

15

20

25

30

35

[DESCRIPTION]

f Invention]
v.ll-l

Seamless capsule and method of its production
[Technical Field]
[0001]

The present invention is related to a seamless capsule which
easily dissolves in the oral cavity etc.
[Background Art]

[0002]

Capsules enclosing various medicines, food, favorite item or the
like are widely employed, because one takes capsules easily. In the
capsules, seamless capsule are generally used for encapsulating liquid
content, because of high productivity. An example of such seamless
capsules includes seamless capsules for favorite item or oral care.
[0003]

In the seamless capsule, a capsule shell has function of a
container of a capsule content solution. The capsule shell,
accordingly, has strength enough to keep maintaining capsule content
solution, when producing seamless capsules. On the other hand,
seamless capsules enclosing favorite item or oral care material are
desired to smoothly and easily dissolve in the oral cavity, when one
takes in them. In the case where capsule shell does not dissolve easily
in the oral cavity, the capsule shell remains in the oral cavity and the
remaining brings unpleasant feeling like eating rubber.

[0004]

Accordingly, seamless capsules should have enough strength
when producing them and should easily dissolve in the oral cavity
when one takes them, which are to be inconsistent properties. It,
however, has been difficult that these properties are consistent to a
high degree.

[0005]

JP 2006-512944 A (Patent Literature 1) discloses a spherical
capsule comprising a liquid core and a seamless solid shell enclosing
the liquid core, wherein the capsule has a diameter of 4 to 8 mm, has a
shell thickness of 20 to 200 pm and a ratio of shell thickness and
capsule diameter of 0.004 to 0.04, the shell contains a gelatin of 70 to
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90 % by mass and a plasticizer of 10 to 30 % by mass based on a solid
content of the shell and the core contains a flavoring agent of 1 to

100 % by mass based on a total amount of the core (claim 1). The
shell of the spherical capsule is prepared by using a gelatin having a
bloom value of at least 200, preferably 240 to 300 (claim 4 of Patent
Literature 1). When a gelatin having such a high bloom as disclosed
in Patent Literature 1 is employed for producing a capsule, it has been
found that the capsule shell does not have sufficient solubility in the
oral cavity.

[0006]

JP H10-512141 A (Patent Literature 2) discloses a method for
forming a micro-capsulated food or flavor capsule comprising
providing food or flavor particles to be encapsulated; forming a mixture
of hot-water fish gelatin and the above-mentioned food or flavor
particles in aqueous medium; and micro-encapsulating the particles in
the gelatin by a composite coacervation method at an elevated
temperature to form a micro-capsulated capsule (claim 1). In this
method, the fish gelatin preferably has a bloom value of about 150 to
300, preferably a bloom value of about 250 to 300 (claims 4 and J5).
Patent Literature 2 also employs gelatin having high bloom values.
The micro-capsule of Patent Literature 2 is obtained by composite
coacervation method which is absolutely different from the process of
the present invention.

[Citation List]
[Patent Literature]
[0007]

[PTL 1]
JP 2006-512944 A

[PTL 2]
JPH10-512141 A
[Summary of Invention]
[Technical Problem]
[0008]

The present invention is to dissolve the above problem and is to
provide a seamless capsule which easily dissolves in the oral cavity.
[Solution to Problem]
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[0009]

The present invention provides a seamless capsule comprising
a capsule content solution, and a capsule shell enclosing the capsule
content solution,

wherein the capsule shell comprises a gelatin having a bloom
value of 50 to 190 and

wherein the seamless capsule has a capsule shell-dissolution
time of 60 seconds or less when the dissolution time is determined by a
disintegration test using water as a test solution.

[0010]

The present invention also provides a seamless capsule,
comprising a capsule content solution and a capsule shell enclosing
the capsule content solution, obtained by pressing out the capsule
content solution from a first nozzle and simultaneously extruding a
preparation solution of the capsule shell from a second nozzle, using a
multiple nozzle comprising a first nozzle and a second nozzle having
concentrically increasing diameters, to form a composite jet, and then
pouring the composite jet into a cooling solution, wherein

the multiple nozzle is composed of the first nozzle and the
second nozzle concentrically disposed on the periphery of the first
nozzle,

the preparation solution of the capsule shell comprises a
gelatin having a bloom value of 50 to 190, water and ethanol, and

a mass ratio of water and ethanol is within the range of 40/60
to 95/5 in water/ethanol.

[0011]

The capsule shell preferably contains a gelatin in an amount of
30 to 60 % by mass based on a total mass of the capsule shell and
further contains a polyhydric alcohol in an amount of 5 to S0 % by
mass based on a total mass of the capsule shell.

[0012]

The capsule shell may further comprise a saccharide
compound in an amount of 1 to 60 % by mass based on a total mass of
the capsule shell.

[0013]
The seamless capsule preferably has a diameter of 0.3 to 10
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mm and contains the capsule shell in an amount of 2 to 30 % by mass
based on a total amount of thc scamlcss capsulc.
[0014]

The preparation solution of the capsule shell preferably
contains a gelatin in an amount of 15 to 40 % by mass.
[0015]

The present invention further provides a process for producing
a seamless capsule, comprising the following steps;

a step of simultaneously extruding both a solution of the
capsule content solution from a first nozzle and a preparation solution
of the capsule shell from a second nozzle to form a composite jet, using
a multiple nozzle comprising a first nozzle and a second nozzle having
concentrically increasing diameters, and

a step of pouring the composite jet into a cooling solution,
wherein

the multiple nozzle is composed of the first nozzle and the
second nozzle concentrically disposed on the periphery of the first
nozzle,

the preparation solution of the capsule shell comprises a
gelatin having a bloom value of 50 to 190, water and ethanol, and

a mass ratio of water and ethanol is within the range of 40/60
to 95/5 in water/ethanol.

[0016]

In the above process, it is preferred that the preparation
solution of the capsule shell contains a gelatin in an amount of 15 to
40 % by mass based on a total amount of the capsule shell.

[0017]

In the above process, it is preferred that the resulting capsule
has a capsule shell-dissolution time of the capsule shell of 60 seconds
or less when the dissolution time is determined by a disintegration test
using water as a test solution.

[0018]

The present invention also provides a seamless capsule
obtainable by the above process for producing a seamless capsule.
[Advantageous Effects of Invention]

[0019]
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The seamless capsule of the present invention has a capsule
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the dissolution time is determined by a disintegration test using water
as a test solution and therefore easily dissolves in the oral cavity. The
seamless capsule of the present invention has such a short dissolution
time in water and the capsule shell would disappear rapidly and
smoothly when one takes it in. The capsule does not bring
unpleasant feeling because of remaining of the shell.

The seamless capsule of the present invention keeps the
content safely even if the content is in the form of liquid or solution and
is easily produced by a dropping method using a multiple nozzle. The
seamless capsule of the present invention rapidly dissolves in the oral
cavity. The seamless capsule of the present invention is compatible
with both shape stability and capsule shell solubility, although the two
properties are inconsistent with each other.

[Brief Description of Drawings]
[0020]
[Fig. 1]

Fig. 1 shows a schematic cross-section of a nozzle portion of an
apparatus for producing a seamless capsule of the present invention.
[Description of Embodiments]

[0021]
Seamless capsule

The seamless capsule of the present invention is explained by
using the figure. A seamless capsule (10) in Fig. 1 is a schematic
cross-section of one embodiment of the seamless capsule of the
present invention. The seamless capsule (10) consists of a capsule
shell (11) and a capsule content solution (12) which is enclosed in the
capsule shell.

[0022]
Capsule shell

According to the present invention, the capsule shell comprises
a gelatin having a bloom value of 50 to 190 as a main material for
forming the capsule shell of the seamless capsule. The term "bloom
value" used herein means strength of gel which is generally used as a
standard indicating quality of gelatin and is determined by a
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measuring method called "bloom method" used world widely. The
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bloom value is determined according to JIS K 6503. Concretely, the

bloom value is determined by loading a weight on a gelled gelatin
prepared from 6.67 % by mass of gelatin solution, using a plunger
having a diameter of 12.7 mm, and deciding a load weight when a
surface of the gelled gelatin is loaded down 4 mm.

[0023]

In gelatin, the larger the bloom value, the higher the strength of
gel, which satisfies strength necessary for producing a seamless
capsule. On the other hand, smaller strength of gel is suitable for
dissolubility in the oral cavity. For example, JP 2006-512944 A
(Patent Literature 1) discloses in paragraph [0017] that a mixture of a
gelatin having low bloom value and a gelatin having middle bloom
value is known in order to improve solubility of capsule shell in the oral
cavity. However, in the field of seamless capsules, a seamless capsule
formed from a gelatin having a bloom value of less than 200 as a main
material of capsule shell has not been considered. For an evidence of
this, Patent Literature also states in paragraph [0019] that "it is not
possible to attain suitable process stability in a capsule employing fish
gelatin having a bloom value of less than 200 as gelatin solely
employed in the capsule shell." If the capsule shell of the seamless
capsule is prepared by general method using only gelatin having a
bloom value of less than 200, the resulting shell does not have
sufficient strength for processing and is not good.

[0024]

According to the present invention, the capsule shell solely
employs a gelatin having a bloom value of 50 to 190 which has not
been solely used in the prior art. The capsule shell can be prepared
from the above mentioned gelatin which is combined with water and
ethanol to dissolve in a capsule preparation solution for the capsule
shell.

[0025]

The gelatin used for the present invention can preferably have a
bloom value of 80 to 150, more preferably 100 to 140. Bloom values
of more than 190 would lower solubility of the capsule shell of the
resulting seamless capsule. Bloom values of less than 50 do not keep
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[0026]

The gelatin employed in the present invention is not limited as
long as it has a bloom value of 50 to 190. The gelatin includes, for
example, acid-processed gelatin (A type gelatin) or alkali-processed
gelatin (B type gelatin) obtained from pig-origin gelatin (pig skin or pig
bone gelatin), fish-origin gelatin (fish scale or fish skin gelatin),
cattle-origin gelatin (cattle bone or cattle skin gelatin), and the like. In
the above gelatin, preferred is A type gelatin. Fish-origin gelatin is
preferably used in the present invention.

[0027]

The gelatin preferably has a melting point of 26 °C or less,
preferably within the range of 15 to 25 °C, more preferably within the
range of 19 to 24 °C. The melting point of gelatin can be determined
by glue and gelatin testing method according to JIS K 6503. More
particularly, a gelatin solution of 10 mass % concentration is gelled in
a glass tube having a diameter of 10 mm to form a gelled gelatin having
45 mm long starting from a position of 5 mm from the end. Itis putin
a water tank as the position of 5 mm from the end is down in the tank,
and heated to melt the gelled gelatin. Babbles present in the gel go up
and an upper end of babbles goes up 10 mm at which a temperature is
called a melting point of gelatin. Gelatin having a melting point of 19
to 24 °C includes, for example, fish-origin gelatin. The fish-origin
gelatin has low content of imino acid, such as proline, hydroxy proline,
and the like, in comparison with mammal-origin gelatin, such as
pig-origin gelatin or cattle origin gelatin. The fish-origin gelatin has
lower melting point in comparison with mammal-origin gelatin which
generally has a melting point of 27 to 30 °C.

[0028]

Gelatin is contained in the capsule shell in an amount of 30 to
60 % by mass, more preferably 35 to 55 % by mass, most preferably 40
to 55 % by mass, based on a total amount of the capsule shell.

[0029]

The capsule shell of the seamless capsule of the present
invention may contain water soluble polyhydric alcohol or a water
soluble derivative thereof (hereinafter called as "polyhydric alcohol
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compound") in addition to gelatin. The polyhydric alcohol compound
includes, for example, glyccrin, polyglyccrin, ethylene glycol,
polyethylene glycol, propylene glycol, polypropylene glycol, ethylene
oxide-propylene oxide copolymer, sugar ester, glyceride, sorbitan ester
and the like. In these compounds, preferred is glycerin.

[0030]

The polyhydric alcohol compound contained in the capsule
shell can fast a dissolving speed in the oral cavity. It also enhances
softness of the capsule shell. When the polyhydric alcohol compound
is contained in the capsule shell, it is contained in an amount of 5 to
50 % by mass, more preferably 10 to 45 % by mass, most preferably 15
to 40 % by mass, based on a total amount of the capsule shell.

[0031]

The capsule shell may contain saccharide compound, if
necessary, in addition to gelatin having a bloom value of 50 to 190.
The saccharide compound includes, for example, monosaccharide,
oligosaccharide, sugar alcohol, polysaccharide and the like. The
monosaccharide includes, for example, glucose and the like. The
oligosaccharide includes, for example, disaccharide, such as sucrose
(cane sugar), lactulose, lactose, maltose, trehalose, cellobiose; a
dehydrocondensate of disaccharide, such as raffinose, panose,
maltotriose, melezitose, gentianose; and the like. The sugar alcohol
includes, for example, sorbitol, mannitol, maltitol, erythritol, lactitol,
xylitol and the like. Polysaccharide includes, for example,
seaweed-origin polysaccharide, plant and plant seed-origin
polysaccharide, microorganism-origin polysaccharide, starch, starch
modified and the like. Examples of the seaweed-origin
polysaccharides are alginic acid and its derivative, agar, carrageenan
and the like. Examples of plant and plant seed-origin polysaccharides
are pectin, glucomannan, gum arabic, gum tragacanth, gum karaya,
guar gum, locust bean gum, tara gum, psyllium seed gum, and the like.
Examples of microorganism-origin polysaccharides are xanthan gum,
pullulan, gellan gum, curdlan and the like. Starch can be any starch
generally employed. Starch modified includes hydrolyzed starch and
the like. In the saccharide compound, preferred are sorbitol,
mannitol, maltitol, erythritol, lactitol, xylitol, sucrose, trehalose, starch,
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The saccharide compound contained in the capsule shell
enhances strength of gel and also enhances film forming ability of the
capsule shell. When saccharide compound is employed, it is
contained in an amount of 1 to 60 % by mass, preferably 5 to 40 % by
mass, more preferably 10 to 30 % by mass, based on a total amount of
the capsule shell.

[0033]

The capsule shell may further contain colorant, taste
component (sweetener, acidifier or bittering agent), antiseptic agent,
flavor and the like, if necessary.

[0034]
Capsule content solution

In the present invention, the content solution enclosed in the
seamless capsule is not limited, but includes lipophilic or hydrophilic
liquid substance, a suspension of the liquid substance and powder
insoluble in the liquid substance or a mixture of the liquid substance.
The content solution may contain lipophilic or hydrophilic components
contained in functional food or function beverage, such as various
vitamin, mineral, flavor, extract and the like. The hydrophilic liquid
substance includes, for example, water (including purified water, ion
exchanged water and the like), water soluble alcohol, polyhydric
alcohol (glycerin, mannitol, sorbitol and the like), and a mixture thereof.
The lipophilic liquid substance includes, for example, glycerin fatty
acid ester, sucrose fatty acid ester, medium-chain fatty acid
triglyceride (MCT), lauric acid, palmitic acid, stearic acid, myristic acid,
oleic acid, behenic acid, vegetable fats and oils (palm oil, sunflower oil,
safflower oil, sesame oil, rapeseed oil, grape seed oil and a mixture
thereof) and a mixture thereof.

[0035]

In the case where the capsule content solution is a suspension
of lipophilic liquid substance and powder insoluble in the lipophilic
liquid substance, the seamless capsule can be the two layer structure
seamless capsule (10) as shown in Fig. 1, including the capsule
content solution (12) and the capsule shell (11).
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[0036]

In the case where th
of hydrophilic liquid substance and powder insoluble in the
hydrophilic liquid substance, the seamless capsule can be three layer
structure seamless capsule including a capsule content solution, an
intermediate layer isolating the capsule content solution from a
capsule shell, and the capsule shell.

[0037]

Seamless capsule

The seamless capsule of the present invention has a capsule
shell-dissolution time of 60 seconds or less when the dissolution time
is determined by a disintegration test using water as a test solution,
which is short period of time and easily dissolves in the oral cavity.
The seamless capsule of the present invention has such a short
dissolution time in water and the capsule shell would disappear
rapidly and smoothly when one takes it in. The capsule does not
bring unpleasant feeling because of remaining of the shell.

[0038]

The dissolution time of the capsule shell by way of
disintegration test is determined by a disintegration test (test solution:
water) according to 16th revision Japanese Pharmacopoeia.
Concretely, a capsule is put in water of 37 °C using a disintegration test
apparatus described in "disintegration test method" of Japanese
Pharmacopoeia. The apparatus is functioned and a time when the
capsule disappears by eyes (any remaining material is not found by
eyes) is determined as dissolution time.

[0039]

A size of a seamless capsule and a sort of a capsule content
solution are suitably selected according to usage and application. For
example, the seamless capsule has a diameter of 0.3 to 10 mm,
preferably 0.5 to 8 mm, more preferably 1 to 6 mm. An amount of the
capsule shell is within the range of 2 to 30 % by mass, preferably 5 to
20 % by mass, based on a total amount of the seamless capsule.
[0040]

The seamless capsule may have a thickness of the capsule shell
of 10 to 150 pm, preferably 30 to 100 pm, more preferably 40 to 80 pm.
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[0041]
Method for producing capsule

A method for producing the seamless capsule of the present
invention is a method using a multiple nozzle (dripping method), which
is disclosed in JP S58-22062 A and JP S59-131355 A.

[0042]

In the method for producing capsules, a preparation solution of
the capsule shell and a capsule content solution are preliminary
prepared. The preparation solution of the capsule shell of the
seamless capsule of the present invention is prepared by dispersing a
gelatin having a 50 to 190 bloom value and optionally a polyhydric
alcohol, saccharide compound and another additive in a medium.
According to the present invention, the medium should be a mixture of
water and ethanol and is specific to the present invention. Water can
be purified water, ion-exchanged water and the like.

[0043]

According to the present invention, the gelatin which is
contained in the capsule shell for imparting good solubility in the oral
cavity can be only a gelatin having 50 to 190 bloom value. In
preparing conventional seamless capsules, gelatin having a bloom
value of not less than 200 is generally employed. Gelatin having a
bloom value of less than 200 has not solely been employed for
producing the conventional seamless capsules. This is because sole
use of the gelatin having a bloom value of less than 200 does not
impart sufficient strength for the capsule shell in preparing the
seamless capsule. In the production of the seamless capsule, the
capsule shell has very low strength and is easily damaged or broken at
the time of both immediate after dropping a preparation solution for
capsule shell from a nozzle (as composite jet) and before solidifying the
solution to form capsule shell. In order to avoid the damages in the
condition of the composite jet, it has been necessary in the
conventional technique to use gelatin having a bloom value of not less
than 200.

[0044]
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The use of the gelatin having a bloom value of not less than 200,
ride swift and good solubility in the
with the resulting seamless capsules. The present inventors tried to
solely use gelatin having a bloom value of 50 to 190 as gelatin
contained in capsule shell, to attain good solubility in the oral cavity.
In order to use such gelatin, it was conducted that strength immediate
after dropping it (the composite jet) from a nozzle was enhanced by
reducing a water content and increasing gelatin content in the
preparation solution of the seamless capsule. This method, however,
increased viscosity of the preparation solution too much and did not
form seamless capsules. Viscosity of the preparation solution is very
important for producing seamless capsules, because seamless
capsules are produced by a dropping method. If viscosity is not
within suitable ranges, the composite jet would not form liquid drops
and would not drop suitably and would continuously extrude as string.
[0045]

In order to solve the above difficulty, the present inventors have
intensely studied and experimented, and have found that the gelatin
having a bloom value of 50 to 190 is mixed with a mixture of ethanol
and water to form a preparation solution for a capsule shell of a
seamless capsule, whereby viscosity of the preparation solution is kept
suitable range to form seamless capsule by a dripping method and
strength of the composite jet of the capsule is enhanced to form
seamless capsules. This method makes it possible to keep sufficient
strength in the form of composite jet solely using gelatin having a
bloom value of 50 to 190 in a small content of water. A presence of
ethanol in the preparation solution of the capsule shell also reduces
viscosity significantly.

[0046]

Ethanol generally has not employed for producing seamless
capsules in the prior art when gelatin is used as main material for
capsule shell. This is because ethanol generally modifies protein
constituting gelatin and separates gelatin from liquid medium. For
example, in a coacervation method (or phase separation method) which
is one of methods for producing microcapsules, ethanol is added to a
gelatin water solution to give rise to phase separation to form a



ot

10

15

20

25

30

35

13

coacervation. Accordingly, the coacervation method uses
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In the present invention, gelatin having a bloom value of 50 to
190 is solely used and mixed with a mixture of water and ethanol to
dissolve. A mass ratio of water and ethanol in the preparation
solution for the capsule shell is preferably within the range of 40/60 to
95/5 (water/ethanol), more preferably within the range of 50/50 to
90/10. Mass ratios of the above range can produce a preparation
solution of the capsule shell without separating gelatin having a bloom
value of 50 to 190. Gelatin having a bloom value of 50 to 190
generally does not separate out even if ethanol is used within the above
range, because the gelatin contains a small amount of a-chain.
[0048]

In addition, an amount of ethanol contained in the preparation
solution of the capsule shell can preferably be within the range of 5 to
60 % by mass, more preferably 10 to 50 % by mass, most preferably 20
to 40 % by mass. In the present invention, the addition of ethanol in
the preparation solution of the capsule shell can effectively inhibit
propagation of microorganisms.

[0049]

The preparation solution of the capsule shell of the present
invention can preferably contain gelatin having a bloom value of 50 to
190 as main material for forming capsule shell in an amount of 15 to
40 % by mass, based on a total mass of the preparation solution of the
capsule shell. The amount of the gelatin can preferably be 18 to 35 %
by mass, more preferably 20 to 30 % by mass. Amounts of more than
40 % by mass increase viscosity of the preparation solution of the
capsule shell and make it difficult to form a capsule. Those of less
than 15 % by mass reduce physical strength of the resulting capsule
shell and make it impossible to use for seamless capsules.

[0050]

The preparation solution of the capsule shell preferably has a
viscosity of 30 to 350 mPas, more preferably 50 to 300 mPa's, most
preferably 100 to 250 mPa's at 60 °C. Viscosities within the above
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range make it possible to effectively produce seamless capsules by a
dripping method.
[0051]

The capsule content solution preferably has a viscosity of 20 to
350 mPa's, more preferably 50 to 300 mPa's, most preferably 100 to
250 mPa-s.

[0052]

According to the present invention, one embodiment of the
method for preparing the seamless capsule comprises providing a
preparation solution of a capsule shell to a first nozzle (120) and
providing a capsule content solution to a second nozzle (110),
employing a double nozzle as shown in Fig. 1. Then, each solution is
simultaneously extruded from each cyclic aperture of the nozzle to
form a two layer composite jet and to pour it into a cooling solution
which flows downwardly, followed by forming a seamless capsule (10).
[0053]

The cooling solution has a temperature of 20 °C or less,
preferably 1 to 18 °C. Each solution extruded from each nozzle has a
temperature of 15 to 70 °C, preferably 20 to 65 °C, although the
temperature is not limited thereto.

[0054]

The cooling solution includes, for example, medium-chain fatty
acid triglyceride (MCT), plant fatty acid (palm oil, sunflower oil,
safflower oil, sesame oil, rapeseed oil, grape seed oil and a mixture
thereof), liquid paraffin and a mixture thereof.

[0055]

In the method for producing the seamless capsule of the
present invention, suitable vibration can be applied to the composite
jet by using a vibration method to smoothly cut the composite jet, thus
obtaining capsules having uniform capsule size. The above multiple
nozzle can preferably be a concentric multiple nozzle.

[0056]

In the case where the seamless capsule has three-layer
structure, a liquid substance separating the capsule shell from the
capsule content solution includes, for example, the above mentioned
lipophilic liquid material. The liquid substance for separation may



10

15

20

25

30

35

(@]
o}
5
=
=
=
o
o
O
=
<
@)
5
©
o
[¢]
a
=)
5
<
o
=
®
5
a.
.
=5
(¢]
=
(¢]
5
~+
=
@]
O
oy}
142]
D
£
o
a
=
¢}
o]

nozzle can be used, with the exception that another nozzle is inserted
inside the inner nozzle (120), to form a three layer nozzle. If necessary,
a seamless capsule having a four layer structure can also be produced
by using similar method.

[0057]

The seamless capsule of the present invention may be rinsed
with water, or heated or sterilized, according to its application. The
capsule may also be dried by conventional drying method, to obtain
heat resistant dried capsule. It should be noted that Examples
described hereinafter contain an example which produces seamless
capsules dried by conventional drying method. However, drying
seamless capsules are not always necessary and, according to usage,
shell containing much amount of water can be made if necessary. In
the case where the capsule shell is wet, the capsule can take any shape,
such as spherical, hemispherical, button shape or indeterminate
shape.

[0058]

In the present invention, as the preparation solution of the
capsule shell contains both water and ethanol, a water content of the
resulting seamless capsule is reduced and drying can be finished in a
shorter period of time.

[0059]

The seamless capsule obtained as mentioned above can easily
dissolve in the oral cavity because the capsule shell contains gelatin
having a bloom value of 50 to 190. The seamless capsule of the
present invention has a capsule shell-dissolution time of the capsule
shell of 60 seconds or less when the dissolution time is determined by
a disintegration test using water as a test solution and therefore easily
dissolves in the oral cavity. The seamless capsule of the present
invention has such a short dissolution time in water and the capsule
shell would disappear rapidly and smoothly when one takes it in. The
capsule does not bring unpleasant feeling because of remaining of the
shell.

[Examples]



10

15

20

25

30

16

[0060]

The present invention is explaincd bascd on thc following
Examples which, however, are not construed as limiting the invention
to their details. The terms "part" and "%" employed in Examples are
based on mass, unless otherwise indicated.

[0061]

Example 1

Seventy parts of medium-chain fatty acid triglyceride (MCT)
and 10 parts of strawberry flavor were mixed to form a uniform
solution, to which 20 parts of sucrose acetate isobutyrate (SAIB) was
added and specific gravity and viscosity were adjusted to obtain a
capsule content solution. It has a viscosity of 32 mPas (25 °C).
[0062]

Twenty five parts of gelatin (130 bloom (strength of gel),
available from Nippi Co., Ltd.), 15 parts by weight of glycerin, 10 parts
of mannitol and 25 parts of purified water were uniformly mixed and
dissolved at 60 °C. Then, 25 parts of ethanol was added thereto and
mixed until it becomes uniform, to obtain a preparation solution of a
capsule shell. The preparation solution had a viscosity of 240 mPa-s
(60 °C).

[0063]

Next, using a seamless capsule producing apparatus
(manufactured by Morishita Jintan Co., Ltd.) having a structure as
shown in Fig. 1, the capsule content solution and the capsule shell
preparation solution were simultaneously poured into a cooling oil of
10 °C from a second nozzle 110 regarding the capsule content solution
and from a first nozzle 120 regarding the capsule shell preparation
solution, to form seamless capsules having two layer structure. The
formed capsules were airy dried at a temperature of 20 to 30 °C to
evaporate water and ethanol in the capsule shell.

The resulting seamless capsules have a diameter of 5 mm and
its shell amount ratio was 10 % based on a total amount of the
seamless capsule.

[0064]
Comparative Example 1

Seamless capsules were produced as generally described in
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Example 1, with the exception that gelatin was changed to gelatin
having a 280 bloom (available from Nippi Co., Ltd.).

[0065]
Comparative Example 2

A capsule shell preparation solution was prepared as generally
described in Example 1, with the exception that an amount of purified
water was changed to 50 parts and ethanol was not used. The
resultant capsule shell preparation solution had a viscosity of 180
mPa's (60 C).

[0066]

Seamless capsules were tried to produce by using the above
capsule shell preparation solution as generally described in Example 1,
but seamless capsules were not produced because of extremely low
gelation strength of the capsule shell preparation solution.

[0067]

The seamless capsules obtained in Example 1 and Comparative
Examples were subjected to the following evaluation. The results are
shown in Table 1.

[0068]
Determination of capsule shell-dissolution time

The dissolution time of the capsule shell of the seamless
capsules is determined by a disintegration test (test solution: water)
according to 16th revision Japanese Pharmacopoeia. The capsules
were put in water of 37 °C using a disintegration test apparatus (NT-2
available from Toyama Sangyo Co., Ltd.) described in "disintegration
test method" of Japanese Pharmacopoeia. The apparatus was
functioned and a time when the capsule disappears by eyes (any
remaining material was not found by eyes) was determined as
dissolution time.

[0069]
Evaluation of intake of seamless capsules in the oral cavity

The seamless capsule was put in the oral cavity and left as it
was to determine a time when one felt the capsule disappeared in the
oral cavity. The evaluation was conducted five times and its average
time was calculated.

[0070]
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Appearance evaluation of seamless capsules

Aininannimainnes ~F 4l a a3 ld At cen lagg roanaeiilec
inCdl dllCC Ul LIIC 105 Ullalll SCalllltos Lapsiiics

according to the following criteria:

[0071]

Appearance criteria

Good: They kept spherical shape and kept good shape.
Bad: They did not keep shape of seamless capsule.
[0072]
[Table 1]

Example number | Comparative Example number

1 1 2

Bloom value (st}ength 130 280 130
of gel)

Capsule shell 58 96 -
dissolution time
| (seconds)

Evaluation of intake of 18+3 40+5 -
seamless capsules in B B
the oral cavity
(seconds)

Appearance evaluation Good Good Bad

of seamless capsule

[0073]

The seamless capsules obtained in Example 1 had smaller
capsule shell dissolution time and rapidly dissolved in the oral cavity.
On the other hand, the seamless capsules of Comparative Example 1
had longer capsule shell dissolution time and did not easily dissolve in
the oral cavity. In Comparative Example 2, seamless capsule were not
obtained at all.

[Industrial Applicability]
[0074]

The seamless capsule of the present invention has a capsule
shell-dissolution time of the capsule shell of 60 seconds or less when
the dissolution time is determined by a disintegration test using water
as a test solution and therefore easily dissolves in the oral cavity. The
seamless capsule of the present invention keeps the content safely
even if the content is in the form of content solution and is easily
produced by a dropping method using a multiple nozzle. The
seamless capsuled of the present invention rapidly dissolves in the oral
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cavity. The seamless capsule of the present invention is compatible
with both shape stability and capsule shell solubility, although the two
properties are inconsistent.

[Reference Signs List]

[0075]

10: Seamless capsule

11: Capsule shell

12: Capsule content solution

110: Second nozzle

120: First nozzle
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[Claim 1]

A seamless capsule comprising a capsule content solution, and
a capsule shell enclosing the capsule content solution, wherein the
capsule shell comprises a gelatin having a bloom value of 50 to 190
and the seamless capsule has a capsule shell-dissolution time of 60
seconds or less when the dissolution time is determined by a
disintegration test using water as a test solution.

[Claim 2]

The seamless capsule according to claim 1, comprising a
capsule content solution and a capsule shell enclosing the capsule
content solution, obtained by pressing out the capsule content
solution from a first nozzle and simultaneously extruding a
preparation solution of the capsule shell from a second nozzle, using a
multiple nozzle comprising a first nozzle and a second nozzle having
concentrically increasing diameters, to form a composite jet, and then
pouring the composite jet into a cooling solution, wherein

the multiple nozzle is composed of the first nozzle and the
second nozzle concentrically disposed on the periphery of the first
nozzle,

the preparation solution of the capsule shell comprises a
gelatin having a bloom value of 50 to 190, water and ethanol, and

a mass ratio of water and ethanol is within the range of 40/60
to 95/5 in water/ethanol.

[Claim 3]

The seamless capsule according to claim 1 or 2, wherein the
capsule shell contains a gelatin in an amount of 30 to 60 % by mass
based on a total mass of the capsule shell and further contains a
polyhydric alcohol in an amount of S to 50 % by mass based on a total
mass of the capsule shell.

[Claim 4]

The seamless capsule according to anyone of claims 1 to 3,
wherein the capsule shell further comprises a saccharide compound in
an amount of 1 to 60 % by mass based on a total mass of the capsule
shell.
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[Claim 5]

wherein the seamless capsule has a diameter of 0.3 to 10 mm and
contains the capsule shell in an amount of 2 to 30 % by mass based on
a total amount of the seamless capsule.

[Claim 6]

The seamless capsule according to anyone of claims 2 to 5,
wherein the preparation solution of the capsule shell contains a gelatin
in an amount of 15 to 40 % by mass.

[Claim 7]

A process for producing a seamless capsule, comprising the
following steps;

a step of simultaneously extruding both the capsule content
solution from a first nozzle and a preparation solution of the capsule
shell from a second nozzle to form a composite jet, using a multiple
nozzle comprising a first nozzle and a second nozzle having
concentrically increasing diameters, and

a step of pouring the composite jet into a cooling solution,
wherein

the multiple nozzle is composed of the first nozzle and the
second nozzle concentrically disposed on the periphery of the first
nozzle,

the preparation solution of the capsule shell comprises a
gelatin having a bloom value of 50 to 190, water and ethanol, and

a mass ratio of water and ethanol is within the range of 40/60
to 95/5 in water/ethanol.

[Claim 8]

The process for producing a seamless capsule according to
claims 7, wherein the preparation solution of the capsule shell
contains a gelatin in an amount of 15 to 40 % by mass based on a total
amount of the capsule shell.

[Claim 9]

The process for producing a seamless capsule according to
claim 7 or 8, wherein the resulting capsule has a capsule
shell-dissolution time of the capsule shell of 60 seconds or less when
the dissolution time is determined by a disintegration test using water
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as a test solution.
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A seamless capsule obtainable by the process for producing a
seamless capsule according to anyone of claims 8 to 9.



