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ABSTRACT

A jelly-like potassium iodide pharmaceutical composition exhibits excellent
storage stability and excellent dissolution properties, and can be taken easily. The
jelly-like potassium iodide pharmaceutical composition includes potassium iodide as an

active ingredient, a gelling agent, and a dispersion medium.
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JELLY-LIKE MEDICINAL COMPOSITION OF POTASSIUM IODIDE

TECHNICAL FIELD
The present invention relates to an iodine preparation (formulation). In

particular, the invention relates to a jelly-like pharmaceutical composition.

BACKGROUND ART

A potassium iodide pill and a potassium iodide powder (bulk powder) have been
provided as iodine preparations.

These iodine preparations are used for the treatment of thyroid tumor that is
accompanied by hyperthyroidism, the treatment of difficulty in sputum and
expectoration due to bronchitis and asthma, the treatment of tertiary syphilis, and
radioiodine ("*'I) thyroid therapy.

It has been pointed out that, when radioiodine has been released due to a nuclear
disaster, the radioiodine may selectively accumulate in the thyroid, and thyroid cancer
and the like may occur through internal exposure.

Such internal exposure may be prevented by administration of a stable iodine
preparation.

A potassium iodide pill that is currently marketed as a stable iodine preparation
contains 50 mg of potassium iodide.

According to “Preventive Administration of Stable lodine Preparation in case of
Nuclear Disaster” published by the Nuclear Safety Commission in April 2002, it is
recommended that the dose of a stable iodine preparation be 16.3 mg when administered
to a newborn baby, and be 32.5 mg when administered to a 1-month-old to 3-year-old
infant. “Guidelines for Administration of Stable lodine Preparation in case of Nuclear
Disaster” published by the Japan Medical Association in March, 2014 also recommend

the above doses.
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Therefore, when the dose of a stable iodine preparation is less than 50 mg (e.g.,
when a stable iodine preparation is orally administered to an infant below the age of 3),
it is necessary to pulverize a pill, and administer a given amount of preparation.

In particular, it is recommended to dissolve a potassium iodide bulk powder in
water, and add a proper quantity of the solution to simple syrup when administering a
stable iodine preparation to a newbom baby or an infant. However, it is very difficult
to take such measures in case of emergency.

Since potassium iodide tastes bitter, it is necessary to improve ease of intake in
view of administration to a child (particularly a newborn baby and an infant).

Patent Literature 1 discloses a liquid iodine preparation. However, the liquid
iodine preparation disclosed in Patent Literature 1 has a problem with regard to ease of
intake.

When a stable iodine preparation is used to prevent internal exposure, it is
necessary to distribute a stable iodine preparation in advance. Therefore, it is
necessary to provide a stable iodine preparation that can be stored for a certain period.

Accordingly, development of a stable iodine preparation that can be taken easily
and stored for a certain period has been desired.

Patent Literature 1: JP-A-2010-265209

SUMMARY OF INVENTION
TECHNICAL PROBLEM

An object of the invention is to provide a jelly-like potassium iodide
pharmaceutical composition that exhibits excellent storage stability and excellent
dissolution properties, and can be taken easily.
SOLUTION TO PROBLEM

A jelly-like pharmaceutical composition according to the invention comprises

potassium iodide as an active ingredient, a gelling agent, and a dispersion medium.
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A carrageenan, xanthan gum, carob bean gum, pectin, gellan gum, acacia gum,
agar, gelatin, konjac, and the like may be used either alone or in combination as the .
gelling agent used in connection with the invention.

Carrageenans are one type of linear sulfur-containing polysaccharide, and are
classified into k-carrageenan, 1-carrageenan , and A-carrageenan.

Carob bean gum has compatibility with a carrageenan and xanthan gum, and
may be used in combination therewith.

Carob bean gum is also referred to as locust bean gum, and includes a
galactomannan as the main component.

The jelly-like pharmaceutical composition may include a stabilizer.

Polyacrylic acid, partially neutralized polyacrylic acid, or a polyacrylic acid salt may be
used as the stabilizer.

Sodium polyacrylate is preferable as the polyacrylic acid salt.

A mixture that includes water and a polyhydric alcohol is preferable as the
dispersion medium used in connection with the invention. Examples of the polyhydric
alcohol include glycerol, propylene glycol, and the like.

The jelly-like pharmaceutical composition according to the invention may
include at least one of a sweetener, a buffer, a preservative, and a flavor.

Since potassium iodide tastes bitter, it is preferable to add a sweetener to the
jelly-like pharmaceutical composition when the jelly-like pharmaceutical composition is
intended for newborn babies and infants, for example.

Examples of the sweetener include D-sorbitol, D-mannitol, sodium saccharin,
purified sucrose, and the like.

Examples of the buffer include citric acid, sodium citrate, dipotassium phosphate,
sodium phosphate, and the like.

Examples of the preservative include propylparaben, ethylparaben,

methylparaben, and the like.



The term “flavor” used herein refers to a natural flavor, a synthetic flavor, and a
flavoring agent that includes either or both of a natural flavor and a synthetic flavor.
Examples of the flavor include fruit juice, essential oil, menthol, and the like.

The jelly-like pharmaceutical composition according to the invention may be

5 provided in a state in which a given oral dose of the jelly-like pharmaceutical
composition is contained in a stick-like package.

In this case, the stick-like package may be designed so that about half of the
stick-like package is filled with clean air, and the jelly-like pharmaceutical composition
(jelly) is discharged when the air-containing part of the stick-like package is pressed

10  (i.e., air push-type jelly package).

For example, technology disclosed in Japanese Patent No. 3665498 may be
employed.

According to one aspect of the present invention there is provided a jellied oral
pharmaceutical composition comprising potassium iodide as an active ingredient, a

15 gelling agent, a dispersion medium, and a sweetener, wherein:

the gelling agent comprises 0.01 to 0.08% of i-carrageenan and 0.1 to 0.5% of
K-carrageenan,

the dispersion medium is a mixture of 3 to 20% glycerin and water, and

the sweetener comprises 15 to 25% of D-sorbitol.

20 ADVANTAGEOUS EFFECTS OF INVENTION
The jelly-like potassium iodide pharmaceutical composition according to the
invention includes potassium iodide as an active ingredient in the jelly, and allows a
parent and the like to easily administer the jelly-like pharmaceutical composition to a
newborn baby or an infant.
25
BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 illustrates quantitative test results (16.3 mg preparation).
4
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FIG. 2 illustrates dissolution test results (16.3 mg preparation).
FIG. 3 illustrates purity test results (16.3 mg preparation).
FIG. 4 illustrates quantitative test results (32.5 mg preparation).
FIG. 5 illustrates dissolution test results (32.5 mg preparation).
5 FIG. 6 illustrates purity test results (32.5 mg preparation).
FIG. 7 illustrates dissolution behavior test results (32.5 mg preparation).

FIG. 8 illustrates results of a questionnaire with regard to ease of intake.

4a
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DESCRIPTION OF EMBODIMENTS

Examples of the formulation of the jelly-like potassium iodide pharmaceutical
composition according to the invention are listed in Table 1.

Note that the jelly-like potassium iodide pharmaceutical composition (jelly-like

pharmaceutical composition) according to the invention is not limited thereto.

TABLE 1
16.3 mg preparation 32.5 mg preparation
Component
Amount (mg) (%) Amount (mg) (%)
Potassium iodide 16.3 1.63 32.5 1.625
1-Carrageenan 5 0.5 10 0.5
k-Carrageenan 1.1 0.11 22 0.11
Carob bean gum 1.9 0.19 38 0.19
Sodium polyacrylate 0.03 0.003 0.06 0.003
Glycerol 100 10 200 10
D-Sorbitol 200 20 400 20
Sodium saccharin 2 0.2 4 02
Sodium citrate hydrate 5 0.5 10 0.5
Citric acid hydrate 0.3 0.03 0.6 0.03
Propylparaben 0.15 0.015 0.3 0.015
Flavor 1 0.1 2 0.1
Purified water Proper quantity 66.722 Proper quantity 66.727
Total 1,000 100 2,000 100

Production Example

The content (16.3 mg or 32.5 mg) of potassium iodide in the preparation
(composition) was set in accordance with “Preventive Administration of Stable lodine
Preparation in case of Nuclear Disaster”. The 16.3 mg preparation listed in Table 1
was produced as described below.

Note that the amount of each component mentioned below is based on 1 g of the
preparation.

5 mg of sodium citrate hydrate, 0.3 mg of citric acid hydrate, 2 mg of sodium
saccharin, and 100 mg of glycerol were added to a proper quantity of purified water, and

the mixture was stirred and heated to obtain a solution. 5 mg of 1-carrageenan, 1.1 mg
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of k-carrageenan, 1.9 mg of carob bean gum, 0.03 mg of sodium polyacrylate, and 0.15
mg of propylparaben were mixed with 200 mg of D-sorbitol, and the mixture was added
to the solution, and the resulting mixture was stirred and heated to 80°C to obtain a
solution.

After the addition of a solution prepared by dissolving 16.3 mg of potassium
iodide in purified water, the mixture was stirred.

After the addition of 1 mg of a strawberry flavor (flavor), the mixture was
stirred.

After sterilizing the mixture at 80°C for 1 hour, 1 g of the mixture was put in a
stick-like container, and cooled to room temperature.

An accelerated stability test (40°C, 75%RH) was performed using the 16.3 mg
preparation (contained in a stick-like container) produced as described above, and a 32.5
mg preparation (contained in a stick-like container) produced in the same manner as
described above. The results are shown in FIGS. 1 to 6.

(1) A quantitative test was performed as described below.
Preparation of sample solution

The preparation was accurately weighed in an amount equivalent to about 65 mg
of potassium iodide. ~After the addition of 60 mL of water, the preparation was
dispersed by heating in a water bath at about 80°C, and then cooled, followed by the
addition of water to accurately adjust the amount of the mixture to 100 mL. 10 mL of
the mixture was accurately pipetted. 10 mL of an internal standard solution (i.e., a
solution of ethyl p-hydroxybenzoate in acetonitrile (3—1000)) was added, followed by
the addition of water to adjust the amount of the mixture to 100 mL to obtain a sample
solution.

Preparation of standard solution
Quantitative potassium iodide was dried at 105°C for 4 hours, and about 65 mg

of the potassium iodide was weighed, followed by the addition of water to accurately
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adjust the amount of the mixture to 100 mL. 10 mL of the mixture was accurately
pipetted. 10 mL of an internal standard solution was added, followed by the addition
of water to adjust the amount of the mixture to 100 mL to obtain a standard solution.
Measurement method

5 uL of the sample solution and 5 pL of the standard solution were subjected to
high-performance liquid chromatography under the following conditions, and the ratio
of the peak area of iodide ions to the peak area of the internal standard was calculated to
calculate the content (amount) of potassium iodide.
Measurement conditions
Detector: UV absorptiometer (measurement wavelength: 225 nm)
Column: A column packed with octadecylsilylated silica gel for liquid chromatography
was used.
Mobile phase: The mobile phase was prepared by adding 0.5 mL of a 0.5 mol/L
tetrabutylammonium hydrogen phosphate solution and 300 mL of acetonitrile to 700
mL of water, and adjusting the pH of the mixture to 3.0 using phosphoric acid.
(2) A dissolution test was performed as described below.
Test conditions

900 mL of water was used as a test liquid, and the test was performed at 50 rpm
in accordance with “Dissolution Test ( Method 2)” specified by the Japanese
Pharmacopoeia (see “General Tests”).
Test method

The preparation removed from the stick-like container was subjected to the
dissolution test. When 30 minutes had elapsed, 20 mL or more of the eluate was
removed, and filtered through a membrane filter having a pore size of 0.45 pm or less.
After removing 10 mL of the filtrate, the subsequent filtrate was diluted with water so as
to include about 18 pg/mL of potassium iodide to obtain a sample solution.

Preparation of standard solution
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Quantitative potassium iodide was dried at 105°C for 4 hours, and about 36 mg
of the potassium iodide was weighed, followed by the addition of water to accurately
adjust the amount of the mixture to 100 mL. 5 mL of the mixture was accurately
weighed, and water was added to the mixture to adjust the amount of the mixture to 100
mL to obtain a standard solution.

Measurement method

5 uL of the sample solution and 5 pL of the standard solution were subjected to
high-performance liquid chromatography under the following conditions, and the peak
area of iodide ions was calculated to calculate the content (amount) of potassium iodide.
Measurement conditions

The same conditions as those employed for the quantitative test were used.

3) A purity test was performed as described below.
Preparation of sample solution

6 g of the jelly was weighed. After the addition of 8 mL of water, the jelly was
dispersed by heating in a water bath at about 80°C.  After cooling the dispersion, 11
mL of acetonitrile was added to the dispersion, and the mixture was centrifuged. 5 mL
of the supernatant liquid was collected, followed by the addition of water to adjust the
amount of the mixture to 25 mL to obtain a sample solution.

Preparation of standard solution

1 mL of the sample solution was accurately weighed, and water was added to the
sample solution to accurately adjust the amount of the mixture to 200 mL to obtain a
standard solution.

Measurement method

5 uL of the sample solution and 5 pL of the standard solution were subjected to
high-performance liquid chromatography under the following conditions, and the peak
area of iodide ions in the standard solution and the peak area of impurities in the sample

solution were calculated to calculate the content (amount) of impurities.
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Measurement conditions
Detector: UV absorptiometer (measurement wavelength: 210 nm)
Column: A column packed with octadecylsilylated silica gel for liquid chromatography
was used.
Mobile phase A: A mobile phase A was prepared by adding 0.5 mL of a 0.5 mol/L
tetrabutylammonium hydrogen phosphate solution and 300 mL of methanol to 700 mL
of water, and adjusting the pH of the mixture to 2.8 using phosphoric acid.
Mobile phase B: A mobile phase B was prepared by adding 5 mL of a 0.5 mol/L.
tetrabutylammonium hydrogen phosphate solution and 500 mL of methanol to 500 mL
of water, and adjusting the pH of the mixture to 2.8 using phosphoric acid.
Flowing of mobile phases: The mixing ratio of the mobile phase A to the mobile phase
B was changed to control the concentration gradient.

It was confirmed from the test results that the jelly-like pharmaceutical
composition according to the invention exhibits excellent storage stability.

FIG. 7 illustrates the dissolution behavior test results obtained using the 32.5 mg
preparation.
(D The dissolution behavior test was performed as described below.
Test conditions

The dissolution behavior test was performed under the same conditions as those
employed for the dissolution test.
Test method

The preparation removed from the stick-like container was subjected to the
dissolution behavior test. 10 mL of the eluate was collected at an appropriate timing,
and water heated to 37+0.5°C was added immediately. The collected eluate was
filtered through a membrane filter having a pore size of 0.45 pm or less.  After
removing 3 mL of the filtrate, the subsequent filtrate was diluted with water so as to

include about 18 pg/mL of potassium iodide to obtain a sample solution.
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Preparation of standard solution

A standard solution was prepared in the same manner as described above in
connection with the dissolution test.
Measurement method

5 uL of the sample solution and 5 pL of the standard solution were subjected to
high-performance liquid chromatography under the following conditions, and the peak
area of iodide ions was calculated to calculate the content (amount) of potassium iodide.
Measurement conditions

The same conditions as those employed for the quantitative test were used.

It was confirmed from the test results that the jelly-like pharmaceutical
composition according to the invention exhibits excellent dissolution properties.

The effect of the mixing ratio of the gelling agent to D-sorbitol was also
determined.

A preparation was produced in the same manner as described above using the
formulation listed in Table 2, and the state of the resulting preparation was evaluated.

The total amount of each of Samples No. 1 to No. 7was 1 g (16.3 mg
preparation), and the total amount of each of Samples No. 8 to No. 10 was 2 g (32.5 mg

preparation).

10
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Samples No. 1 to No. 10 listed in Table 2 were in the form of a jelly-like
composition.

Whether or not the jelly-like composition (jelly) could be easily discharged
using an air push-type stick-like package was also evaluated from the viewpoint of ease
of intake.

In Sample No. 6 and Sample No. 7, the ratio (content) of D-sorbitol (sugar
(sweetener)) was 30%. Sample No. 7 in which the ratio (content) of 1-carrageenan was
0.5%, and the ratio (content) of x-carrageenan was 0.12% was in the form of jam-like
jelly, and part of the preparation remained without being discharged when the
preparation was discharged using an air push-type stick-like package.

Sample No. 6 in which the ratio (content) of D-sorbitol was 30% was in the
form of a loose, but elastic jelly

Therefore, the content of the sweetener (D-sorbitol) is preferably set to 30% or
less, and more preferably 15 to 25%.

Sample No. 8 in which the ratio (content) of 1-carrageenan was 0.61% and the
ratio (content) of k-carrageenan was 0%, and Samples No. 9 and No. 10 in which the
ratio (content) of -carrageenan was 0% and the ratio (content) of k-carrageenan was
0.61% or 0.3%, were in the form of jelly. Note that Sample No. 8 had very high
viscosity. Samples No. 9 and No. 10 could be discharged using an air push-type
stick-like package, were very soft, and immediately broke due to physical stimulation.

Therefore, it suffices that the jelly-like composition include either 1-carrageenan
or k-carrageenan, but it is preferable that the jelly-like composition include both
1-carrageenan and k-carrageenan.

The content of k-carrageenan is preferably set to 0.05 to 0.6%.

The content of t-carrageenan is preferably set to 0.01 to 0.6%.

The effect of the content of glycerol was determined.

A 32.5 mg preparation was produced in the same manner as described above

12
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according to the formulation listed in Table 3.

TABLE 3
Sample | ) 12 13 14 15 16 17 18
Component (%)

Potassium iodide 1.625 1.625 1.625 1.625 1.625 1.625 1.625 1.625
r-Carrageenan 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
k-Carrageenan 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
Carob bean gum 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19

Sodium polyacrylate 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Glycerol 10 5 20 15 13 17 0 7
D-Sorbitol 20 20 20 20 20 20 20 20
Sodium saccharin 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Sodium citrate hydrate 0.5 0.5 0.5 0.5 0.5 0.5 0.5 05
Citric acid hydrate 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Propylparaben 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
Flavor 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
. Proper Proper Proper Proper Proper Proper Proper Proper
Purified water . . . . . . . .
quantity quantity guantity quantity quantity quantity quantity quantity
Total 100 100 100 100 100 100 100 100

When glycerol was not added (Sample No. 17), the resulting preparation was in

the form of jelly, but was very soft, and was not suitable for an air push-type

application.
Sample No. 13, which had a glycerol content of 20%, was solidified in the form

of jelly in a state in which bubbles remained.
Therefore, the content of glycerol is preferably set to 3 to 20%, more preferably

5 to 17%, and still more preferably 7 to 15%.
FIG. 8 illustrates the results of a questionnaire with regard to ease of intake

depending on the presence or absence of the sweetener and the flavor (strawberry

flavor).
FIG. 8 illustrates the results of a comparison between a plain preparation that did

15
not include sodium saccharin and a flavor and the 16.3 mg preparation according to the

invention.
It was confirmed from the results illustrated in FIG. 8 that the jelly-like

pharmaceutical composition according to the invention can be taken easily.

13
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A formulation that can produce a jelly that can be easily discharged using an air
push-type stick-like package, and is as soft as (or softer than) baby food was determined
in view of the intended use (target age group) of the preparation.

Sample No. 10 in which the ratio (content) of k-carrageenan was 0.3% and the
ratio (content) of 1-carrageenan was 0% immediately broke due to physical stimulation.
Therefore, a small amount of 1-carrageenan was added while setting the ratio of
k-carrageenan to 0.3% or less.

The formulation is listed in Table 4.

TABLE 4
Sample

Component (%) 19 20 2 =
Potassium iodide 1.625 1.625 1.625 1.625
1-Carrageenan 0.03 0.01 0.02 0.05

k-Carrageenan 0.2 02 0.2 0.3
Carob bean gum 0.13 0.13 0.13 0.19
Sodium polyacrylate 0.003 0.003 0.003 0.003

Glycerol 10 10 10 10

D-Sorbitol 20 20 20 20
Sodium saccharin 0.2 0.2 0.2 0.2
Sodium citrate hydrate 0.5 0.5 0.5 0.5
Citric acid hydrate 0.03 0.03 0.03 0.03
Propylparaben 0.015 0.015 0.015 0.015

Purified water Proper quantity Proper quantity Proper quantity Proper quantity

Total 100 100 100 100

In Table 4, the unit for the ratio (content) of each component is “mass%”.

In Samples No. 19 to No. 22, the ratio (content) of carob bean gum was adjusted
corresponding to the ratio (content) of k-carrageenan (i.e., k-carrageenan:carob bean
gum=6:4).

The softness of Samples No. 19 to No. 22 listed in Table 4 was compared with
that of commercially-available baby food.

Measurement of softness
The softness (N/m?) was measured using a rheometer (“CR-500DX”

manufactured by Sun Scientific Co., Ltd.).

14
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Specifically, the sample was put in a container having a diameter of 40 mm up to
a height of 15 mm, and the softness was measured using a plunger having a diameter of
20 mm at a compression rate of 10 mm/sec and a clearance of 5 mm.

The softness of commercially-available baby food “Uragoshi Ringo” was 465.0
N/m?, the softness of commercially-available baby food “Tomato & Fruits Dessert” was
659.2 N/m?, the softness of Sample No. 19 was 353.5 N/m?, the softness of Sample No.
20 was 331.2 N/m’, the softness of Sample No. 21 was 340.8 N/m?, and the softness of
Sample No. 22 was 455.4 N/m’.

Specifically, Samples No. 19 to No. 22 were softer than the
commercially-available baby food.

Note that it is considered that softness of 500 N/m? or less is required to swallow
food.
Measurement of spread due to fall

2 g of each of Samples No. 19 to No. 22 and commercially-available baby food
“Tomato & Fruits Dessert™ was put in an air push-type stick-like package, and
discharged vertically at a height of 25 cm (allowed to fall) to measure the spread area.

The spread area of the commercially-available baby food was 406 mm?, the
spread area of Sample No. 19 was 351 mm?, the spread area of Sample No. 20 was 372
mm’, the spread area of Sample No. 21 was 359 mm?, and the spread area of Sample No.
22 was 349 mm®. Specifically, the spread area of Samples No. 19 to No. 22 was close
to that of the commercially-available baby food.

It was thus confirmed that Samples No. 19 to No. 22 had softness almost equal
to that of the commercially-available baby food.
Production scale and stirring conditions

Samples No. 19 to No. 22 were produced on a laboratory scale, and the stirring
operation was performed using a stirring bar.

Since a large-scale commercial production process utilizes equipment provided

15
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with a high-speed stirrer, it is considered that the state of the resulting product is
affected by the production scale and the stirring mechanism.

Therefore, a product having the same formulation as that of Sample No. 19 and
a product having the same formulation as that of Sample No. 22 were produced on a
large scale using equipment provided with a high-speed stirrer, and the softness of each
product was measured.

The softness of the product having the same formulation as that of Sample No.
19 was 261 N/m’, and the softness of the product having the same formulation as that of
Sample No. 22 was 274 N/m’ (i.e., an improvement in softness was observed with
respect to Samples No. 19 and No. 22).
Conclusion

It was confirmed from the evaluation results that a jelly-like preparation having
softness close to that of baby food can be obtained by setting the ratio (content) of
k-carrageenan to 0.1 to 0.5%, and setting the ratio (content) of 1-carrageenan to 0.01 to

0.08%.

INDUSTRIAL APPLICABILITY
The iodine preparation according to the invention is in the form of jelly, and can
be adjusted in softness corresponding the target age group (e.g., newborn baby or

infant).

16



The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A jellied oral pharmaceutical composition comprising potassium iodide as an active
ingredient, a gelling agent, a dispersion medium, and a sweetener, wherein:

the gelling agent comprises 0.01 to 0.08% of 1-carrageenan and 0.1 to 0.3% of
K-carrageenan,

the dispersion medium is a mixture of water and 7 to 15% glycerin, and

the sweetener comprises 15 to 25% of D-sorbitol,

wherein the jellied oral pharmaceutical composition is disposed in a stick package,

the stick package containing the jellied oral pharmaceutical composition and air.

2. The jellied oral pharmaceutical composition as defined in claim 1, wherein:

the gelling agent is further combined with a carob bean gum, and

the mixing ratio of the k-carrageenan to the carob bean gum is 6:4.

3. The jellied oral pharmaceutical composition as defined in claim 1 or 2, further

comprising a stabilizer, wherein the stabilizer comprises a polyacrylic acid, a partially

neutralized polyacrylic acid, a polyacrylic acid salt, or any combination thereof,

17
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4, The jellied oral pharmaceutical composition as defined in any one of claims 1 to 3,

further comprising a buffer, a preservative, a flavor, or any combination thereof.

5. The jellied oral pharmaceutical composition as defined in any one of claims 1 to 4,
wherein the gelling agent comprises 0.01 to 0.05% of -carrageenan and 0.2 to 0.3% of

K-carrageenan.

18
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16.3 mg JELLY ACCELERATED STABILITY

1/4

FIG. 1

TEST RESULTS (40°C, 75%RH)

[QUANTITATIVE TEST] (n=3)
LOTNOY 2441 24B1 24C1
MEASUREMENT TIM
AVares | 100. 2 100. 3 100. 3
INITIAL VALUE |2t - - -
RATE
AVERRSE]  99.7 99. 6 99. 6
T MONTH  "RESIDUAL
S0 99. 5 99. 3 99. 3
AVERNGE]  99.7 99. 8 99. 4
3 MONTHS  IRESIBUAL
SIoL 99. 5 99. 5 99. 1
AVaes | 100.6 100. 9 100. 5
6 MONTHS  I'RESIDUAL
RATE 100. 4 100. 6 100. 2
16.3 mg JELLY AGGELERATED STABILITY
TEST RESULTS (40°C, 75%RH)
[DISSOLUTION TEST] (n=3)
LOT NO.
24A1 24B1 24C1
MEASUREMENT TIME
INTIAL VALUE | AVERGSE | 98, 7 99. 6 99. 1
tMoNTH | AVERBGE L 95 4 100. 5 99. 8
smoNTHS | AVEROSE | 99. 5 100. 6 100. 6
smonTHs | AVERASEL  100. 3 102. 0 100. 4
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FIG. 3

16.3 mg JELLY ACCELERATED STABILITY

TEST RESULTS (40°C, 75%RH)

[PURITY TEST (RELATED SUBSTANGES)] (n=3)
LOT NO. 24A1 24B1 24C1
MEASUREMENT TIME
INITIAL VALUE | AVERAGE 0. 09 0.12 0. 05
{ MONTH | AVERAGE 0. 10 0.13 0.10
3MONTHS | AVERAGE 0.11 0.18 0.11
6 MONTHS | AVERAGE 0. 15 0. 23 0. 11
32.5 mg JELLY ACCELERATED STABILITY
TEST RESULTS (40°C, 75%RH)
[QUANTITATIVE TEST] (n=3)
LOT NO. 24A1 24B1 24C1
MEASUREMENT TIME
AVERAGE 100. 1 100. 1 100. 1
INITIAL VALUE RESIDUAL ~ ~ ~
RATE
AVERAGE 99. 9 99. 5 100. 0
1 MONTH  FRESIDUAL
SIou. 99. 8 99. 4 99. 4
A\ﬁﬁﬁgE 99. 3 99. 5 99. 7
3MONTHS  MRESIDUAL
SIo 99. 2 99. 4 99. 4
AVERASE]  100. 5 100. 3 100. 5
6 MONTHS  I"RESIDUAL
S 100. 4 100. 2 100. 2
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FIG. 5

32.5 mg JELLY ACCELERATED STABILITY

TEST RESULTS (40°C, 75%RH)

[DISSOLUTION TEST] (n=3)
LOT NO. 24A1 24B1 24C1 .
MEASUREMENT TIME
AVERAGE
INITIAL VALUE VALUE 100. 8 99. 4 98. 4
AVERAGE
1 MONTH VALUE 101. 6 100. 3 100. 8
AVERAGE
3 MONTHS VALUE 101. 5 100. 0 99. 8
AVERAGE
6 MONTHS VALUE 104. 1 102. 0 102. 3
32.5 mg JELLY ACCELERATED STABILITY
TEST RESULTS (40°C, 75%RH)
[PURITY TEST (RELATED SUBSTANCES)] (n=3)
LOT NO. 24A1 24B1 24C1
MEASUREMENT TIME
INITIAL VALUE | AVERAGE 0. 08 0. 08 0. 09
1 MONTH AVERAGE 0. 09 0.10 0. 07
3 MONTHS AVERAGE 0. 14 0.10 0.12
6 MONTHS AVERAGE 0.12 0. 14 0.13
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FIG. 7
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DISSOLUTION BEHAVIOR OF 32.5 mg PREPARATION

FIG. 8

RESULT OF QUESTIONNAIRE WITH REGARD
TO EASE OF INTAKE

0O PLAIN PREPARATION

PREPARATION INCLUDING
W SWEETENER AND FLAVOR

BITTERNESS SWEETNESS AFTERTASTE  SMELL
EVALUATION ITEM

(RESPONDENTS])
FOUR MEN (20 TO 29 YEARS OLD: 1, 30 TO 39 YEARS OLD: 2, 50 TO 59 YEARS OLD: 1)
FOUR WOMEN (20 TO 29 YEARS OLD: 2, 30 TO 39 YEARS OLD: 1, 40 TO 49 YEARS OLD: 1)



16.3 mg JELLY ACCELERATED STABILITY
TEST RESULTS (40°C, 75%RH)

[QUANTITATIVE TEST] (n=3)
LOT NO. 24A1 24B1 24C1
MEASUREMENT TIM
AVareE [ 100. 2 100. 3 100. 3
INITIAL VALUE |sor - — -
RATE
AVERASE 99. 7 99. 6 99. 6
1 MONTH  IMRESIDUAL
AT 99. 5 99. 3 99. 3
AVERAGE 99. 7 99. 8 99. 4
3MONTHS  FeESBUAL
e 99. 5 99. 5 99. 1
AVERAGE 100. 6 100. 9 100. 5
6 MONTHS  'RESIDUAL
RATE 100. 4 100. 6 100. 2
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