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YMC - Pack C8 YMC
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L-column C8 (b B R BS e A
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* Mightysil RP - 8 GP |3 H AZK R S HAIE R 2011 1ZF0#,
RBRSE
Rt - AN R (IE R 225 nm)
717 NRE 50 °C

BEAA v UEETIKFI 01g Z/K 600 mL IZIE LK, TE R=1F VUL 400mL XD,
P f#4y 1.0 mL
A 20 pL
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E # : LC 1260 infinity (TYVvr hTr -
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Mightysil RP - 8 GP 31.8 39 0.69 0.97 9634 25.5 4.05 0.60

YMC -Pack C 8 28.4 5.1 0.88 1.00 10046 25.1 426 0.57

Inertsil C8 -3 32.8 2.9 0.54 0.95 8951 23.9 431 0.62

L - column C 8 24.1 3.3 0.53 0.87 9245 23.0 3.90 0.60

Develosil C8 - UG - 5 324 4.7 0.10 0.90 6870 21.8 3.47 0.60
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Table 4 XHA T ALK 75mm #7 ACBITFHWa v A4 KEFG=XZAHO [6]- > a—HA—/LOoHr

55 B TREFREE B MRHE A B SHEED Y =3 S A
(min) (MPa)  "ERAE —RE B (mg/day) X4

Mightysil RP - 8 GP 30.8 7.0 0.33 1.04 12634 28.4 4.12 0.54 B
(4.6 X150 mm, 5 pm) 30.3 3.9 0.08 1.03 12164 28.2 4.00 0.61 C
xR Z A 352 7.5 0.02 1.02 11722 28.4 3.83 0.58 D
293 4.7 0.10 1.05 11428 27.0 3.84 0.58 E

28.3 3.9 0.24 1.03 12077 27.6 3.80 0.62 F

Inertsil C 8 - 3 18.0 7.7 0.10 1.02 7225 21.8 3.67 0.57 B
(4.6 X75 mm, 3 pm) 18.5 4.6 0.14 1.03 7094 21.7 3.60 0.62 C
20.6 7.3 0.03 1.04 6584 21.2 3.29 0.60 D

17.4 54 0.10 1.04 6754 21.0 3.52 0.61 E

16.5 4.6 0.18 1.02 6609 20.4 3.19 0.63 F

YMC - Pack C 8 15.5 9.1 0.04 1.02 8036 23.1 3.50 0.59 B
(4.6 X75 mm, 3 pm) 15.4 6.2 0.12 1.03 7905 22.7 3.44 0.61 C
17.5 7.1 0.02 1.02 7747 22.6 3.34 0.59 D

15.1 6.9 0.10 1.01 8085 22.9 3.44 0.61 E

14.0 6.1 0.76 1.02 8140 22.3 3.10 0.62 F

Mightysil RP - 8 GP 15.5 7.6 0.56 1.03 7751 21.9 3.30 0.60 B
(4.6 X75 mm, 3 pm) 15.8 4.8 0.05 0.96 6732 21.3 2.79 0.65 C
20.6 5.8 0.09 0.98 6495 21.0 3.29 0.60 D

14.7 53 0.10 1.00 7425 21.7 2.94 0.61 E

14.1 4.6 0.28 1.00 7650 21.6 2.75 0.61 F
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Introduction

The dosage forms of oral solid preparations including tablets, capsules, granules, powders
and the like are generally known in the field of pharmaceuticals. However, there is a big
problem in terms of patient compliance and adherence that it is difficult for elderly people and
children, patients with dysphagia, bedridden patients or patients whose water intake has been
limited to take medicines because each of these dosage forms is required water at the use of
them. In recent years, to improve patient compliance and adherence, orally disintegrating
tablets which can disintegrate with saliva in the oral cavity or a small amount of water have
been developed as tablets which can be taken easily and safely.

According to the classification of Masuda et al.”, orally disintegrating tablets can fall into 3
categories based on technology concept: molded tablet preparation, wet type tablet preparation
and ordinary tablet preparation. Moreover, ordinary tablet preparation can fall into 3 categories:
preparation with additives having high formability, creative preparation of decay mechanism,
porous molding preparation. There have been many problems to be solved in terms of
versatility because they are required specific manufacturing method and complicated
manufacturing process to improve moldability, disintegration and water absorption?). However,
we already have discovered oral disintegrating tablets having excellent moldability,
disintegration and water absorption, produced through the agitation granulation, used as the
general-purpose manufacturing methods, added povidone or hydroxypropylcellulose used as



water-soluble binder together with tannic acid used as a taste masking agent in the
formulation®. In addition, it was confirmed that each of tablet properties remains even under
severe conditions when temporal stability of orally disintegrating tablets prepared according to
the formulation were examined®"”.

In the study, the excellent disintegration and fast water absorption was found when the
impact on tablet properties with tannic acid was examined about tablets which consist of
various additives (excipient, binder and disintegrator).

Method
1. Sample

The list of equipment used in the study is shown in table 1.

Table 1. Sample

Application Compounding sample Manufacturer
Water-soluble Povidone ISP (Japan) Co., Ltd.
binder Hydroxypropylcellulose Nippon Soda Co., Ltd.
Excipient . Roquette (Japan) Co., Ltd.
D-Mannitol Mitsubishi Shoji Foodtech Co., Ltd.
Lactose hydrate DMV-Fonterra Excipients Co., Ltd.
Binder Magnesium aluminometasilicate Fuji Chemical Industry Co., Ltd.

Synthetic aluminum silicate

Kyowa Chemical Industry Co., Ltd.

Light anhydrous silicic acid

Fuji Silysia Chemical Co., Ltd.

Calcium silicate

Tomita Pharmaceutical Co., Ltd.

Disintegrator

Crospovidone

BASF (Japan) Co., Ltd.

Croscarmellose sodium

Asahi Kasei Chemicals Corporation

Carmellose calcium

Nichirin Chemical Industries Co., Ltd.

Carmellose Nichirin Chemical Industries Co., Ltd.
Algefacient I-Menthol Koshiro Co., Ltd.
High-sweetness sweetener Aspartame Ajinomoto Co., Ltd.
Taste masking agent Citric acid hydrate Satuma Kako Co., Ltd.
Tannic acid Fuji Chemical Industry Co., Ltd.

Lubricant

Magnesium stearate

Taihei Chemical Industrial Co., Ltd.

2. Equipment

The list of equipment used in the study is shown in table 1.

Table 2. Equipment

Name Manufacturer Model
Agitation granulator Okada Seiko Co., Ltd. Mechanomill MM-20N
Shelf dryer Kimura Kagaku Kikai Co., Ltd. Fast dryer
Rotary Tablet Press Kikusui Seisakusho Co., Ltd. VELAS5
Tablets Hardness Tester Toyama Sangyo Co., Ltd. TH-303MP
Disintegration tester Toyama Sangyo Co., Ltd. NT-40H

3. Formulation and preparation method (Placebo)

Based on the component of preparation formulation shown in Table 3-7, after povidone or
hydroxypropylcellulose and D-mannitol or lactose hydrate were mixed in the agitation granulator,
the mixture was granulated by adding gradually a solution dissolving tannic acid in an adequate
anhydrous ethanol or an adequate anhydrous ethanol. After drying the granule in a shelf dryer, it
was subjected to particle size regulation. After other additives were added and mixed, tablets
having 8.5 mm of tablet diameter and 240 mg of tablet weight were obtained by using a rotary



Table 3. Placebo formulation (A)

tablet press at about 8 kN of tableting pressure.

Formulation No. 1 2 3 4 5 6 7 8
Povidone 12.0 12.0 12.0 12.0 — — — —
Hydroxypropylcellulose — — — — 12.0 12.0 12.0 12.0
Tannic acid 6.0 — 6.0 — 6.0 — 6.0 —
D-Mannitol 510.6 | 516.6 — — 510.6 | 516.6 — —
Lactose hydrate — — 510.6 | 516.6 — — 510.6 | 516.6
Magnesium aluminometasilicate 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Crospovidone 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0
Aspartame 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
I-Menthol 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Citric acid hydrate 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Magnesium stearate 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Total weight (g) 576.0 | 576.0 | 576.0 | 576.0 | 576.0 | 576.0 | 576.0 | 576.0
Table 4. Placebo formulation (B)

Formulation No. 1 2 9 10 11 12 13 14
Povidone 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0
Tannic acid 6.0 — 6.0 — 6.0 — 6.0 —
D-Mannitol 510.6 | 516.6 | 510.6 | 516.6 | 510.6 | 516.6 | 510.6 | 516.6
Magnesium aluminometasilicate 9.0 9.0 — — — — —

Synthetic aluminum silicate — — 9.0 9.0 — — — —
Light anhydrous silicic acid — — — — 9.0 9.0 — —
Calcium silicate - — — - — — 9.0 9.0
Crospovidone 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0
Aspartame 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
[-Menthol 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Citric acid hydrate 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Magnesium stearate 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Total weight (g) 576.0 | 576.0 | 576.0 | 576.0 | 576.0 | 576.0 | 576.0 | 576.0
Table 5. Placebo formulation (C)

Formulation No. 5 6 15 16 17 18 19 20
Hydroxypropylcellulose 12.0 | 12.0 | 12.0 | 12.0 | 12.0 | 12.0 | 12.0 | 12.0
Tannic acid 6.0 — 6.0 — 6.0 — 6.0 —
D-Mannitol 510.6 | 516.6 | 510.6 | 516.6 | 510.6 | 516.6 | 510.6 | 516.6
Magnesium aluminometasilicate 9.0 9.0 — — — — —

Synthetic aluminum silicate — — 9.0 9.0 — — — —
Light anhydrous silicic acid — — — — 9.0 9.0 — —
Calcium silicate — — — — — — 9.0 9.0
Crospovidone 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0
Aspartame 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
I-Menthol 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Citric acid hydrate 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Magnesium stearate 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Total weight (g) 576.0 | 576.0 | 576.0 | 576.0 | 576.0 | 576.0 | 576.0 | 576.0




Table 6. Placebo formulation (D)

Formulation No. 1 2 21 22 23 24 25 26
Povidone 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0
Tannic acid 6.0 — 6.0 — 6.0 — 6.0 —
D-Mannitol 510.6 | 516.6 | 510.6 | 516.6 | 510.6 | 516.6 | 510.6 | 516.6
Magnesium aluminometasilicate 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Crospovidone 30.0 30.0 — — — — — —
Croscarmellose sodium — — 30.0 30.0 — — — —
Carmellose calcium — — — — 30.0 30.0 — —
Carmellose — — — — — — 30.0 30.0
Aspartame 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
[-Menthol 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Citric acid hydrate 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Magnesium stearate 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Total weight (g) 576.0 | 576.0 | 576.0 | 576.0 | 576.0 | 576.0 | 576.0 | 576.0

Table 7. Placebo formulation (E)

Formulation No. 5 6 27 28 29 30 31 32
Hydroxypropylcellulose 12.0 | 12.0 | 12.0 | 12.0 | 12.0 | 12.0 | 12.0 | 12.0
Tannic acid 6.0 — 6.0 — 6.0 — 6.0 —
D-Mannitol 510.6 | 516.6 | 510.6 | 516.6 | 510.6 | 516.6 | 510.6 | 516.6
Magnesium aluminometasilicate 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Crospovidone 30.0 30.0 — — — — — —
Croscarmellose sodium — — 30.0 30.0 — — — —
Carmellose calcium — — — — 30.0 30.0 — —
Carmellose — — — — — — 30.0 30.0
Aspartame 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
I-Menthol 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Citric acid hydrate 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Magnesium stearate 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Total weight (g) 576.0 | 576.0 | 576.0 | 576.0 | 576.0 | 576.0 | 576.0 | 576.0

4. Measurement method
1) Hardness test
The tablet hardness was determined by using tablets hardness tester (n = 10).

2) Disintegration test

According to “the disintegration testing method” stipulated in the Japanese Pharmacopoeia
16™ edition, the tablet disintegration time was determined by using disintegration tester. Water
was used as a test solution and the tablet disintegration time was determined without disk (n =

6).

3) Absorption test

As shown figure 1, after fully soaking an insoluble paper folded in four with 6 mL of water in
6.5 cm of petri dish, one tablet was put on the paper and the time taken to wet whole tablet
was measured (n = 3)%.
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Fig. 1. Absorption test method

Results and Discussion

Various additives such as povidone and hydroxypropylcellulose which are water-soluble
binder, D-mannitol or lactose hydrate which are excipients, magnesium aluminometasilicate,
synthetic aluminum silicate, light anhydrous silicic acid or calcium silicate which are binders,
crospovidone, croscarmellose sodium, carmellose calcium or carmellose which are
disintegrators were added in the placebo formulations, and the effects on the tablet properties
with tannic acid were evaluated.

1. The effect on physical properties resulting from the change of excipient

Table 8 and figures 2-4 showed physical properties when povidone was used as water-soluble
binder and D-mannitol as excipient. As for No. 1 formulation, the result showed 8 seconds for
disintegration time, 9 seconds for absorption time and 53 N for hardness. On the other hand, as
for No. 2 formulation which contained no tannic acid, the result showed 40 seconds for
disintegration time and 32 seconds for absorption time. The same table and figures showed
physical properties when lactose hydrate is used as excipient. As for No. 3 formulation, the result
showed 14 seconds for disintegration time, 15 seconds for absorption time and 53 N for
hardness. On the other hand, as for No. 4 formulation which contained no tannic acid, the result
showed 46 seconds for disintegration time and 44 seconds for absorption time.

The same table and figures showed physical properties when hydroxypropylcellulose was
used as water-soluble binder and D-mannitol as excipient. As for No. 5 formulation, the result
showed 8 seconds for disintegration time, 11 seconds for absorption time and 51 N for hardness.
On the other hand, as for No. 6 formulation which contained no tannic acid, the result showed 19
seconds for disintegration time and 307 seconds for absorption time. The same table and figures
showed physical properties when lactose hydrate was used as excipient. As for No. 7 formulation,
the result shows 8 seconds for disintegration time, 11 seconds for absorption time and 59 N for
hardness. On the other hand, as for No. 8 formulation which contained no tannic acid, the result
showed 48 seconds for disintegration time and 169 seconds for absorption time.



Table 8. Physical properties of placebo formulation (A)

Formulation No. 1 2 3 4 5 6 7 8
Hardness (N) (Average) 53 63 53 62 51 64 59 57
Disintegration time (Sec.) (Average) 8 40 14 46 8 19 8 48
Absorption time (Sec.) (Average) 9 32 25 44 11 307 11 169
M : Tannic acid (1.0%)
O : No tannic acid
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Fig. 4. Absorption test (A)

Fig. 5. Property correlation of disintegration time
and absorption time (A)

From the result, even if D-mannitol which is sugar alcohol or lactose hydrate which is sugar
was added as excipient, it was implied that disintegration time and absorption time were

shortened and had good disintegration property and fast water absorption by adding povidone or

hydroxypropylcellulose which is water-soluble binder and tannic acid.



2. The effect on physical properties resulting from the change of binder

Table 9 (including the result of formulation No. 1 and No. 2) and figures 6-8 show physical
properties when povidone is used as water-soluble binder. As for formulation No. 9, No. 11 and
No. 13, the result showed 11 seconds, 12 seconds and 11 seconds for disintegration time, 9
seconds, 12 seconds and 11 seconds for absorption time and 68 N, 63 N and 63 N for hardness
respectively. On the other hand, as for formulation No. 10, No. 12 and No. 14 which contain no
tannic acid, the result showed 39 seconds, 40 seconds and 42 seconds for disintegration time
and 46 seconds, 40 seconds and 43 seconds for absorption time respectively. It turned out that
they had bad disintegration and water absorption compared to the formulations which contain

tannic acid.

Table 9. Physical properties of placebo formulation (B)

Formulation No. 1 2 9 10 11 12 13 14
Hardness (N) (Average) 53 63 68 74 63 72 63 64
Disintegration time (Sec.) (Average) 8 40 11 39 12 40 11 42
Absorption time (Sec.) (Average) 9 32 9 46 12 40 11 43
W : Tannic acid (1.0%)
O : No tannic acid
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Fig. 6. Hardness test (B)

Fig. 7. Disintegration test (B)
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Fig. 8. Absorption test (B) Fig. 9. Property correlation of disintegration time
and absorption time (B)

Table 10 (including the result of formulation No. 5 and No. 6) and figures 10-12 show physical
properties when hydroxypropylcellulose is used as water-soluble binder. As for formulation No.
15, No. 17 and No. 19, the result showed 9 seconds, 9 seconds and 11 seconds for
disintegration time, 9 seconds, 11 seconds and 12 seconds for absorption time and 68 N, 67 N
and 61 N for hardness respectively. On the other hand, as for formulation No. 16, No. 18 and No.
20 which contain no tannic acid, the result showed 20, 18 and 19 seconds for disintegration time
and 203 seconds, 209 seconds and 182 seconds for absorption time respectively. It turned out
that they had bad disintegration and water absorption compared to the formulations which
contain tannic acid.

Table 10. Physical properties of placebo formulation (C)

Formulation No. 5 6 15 16 17 18 19 20
Hardness (N) (Average) 51 64 68 66 67 69 61 63
Disintegration time (Sec.) (Average) 8 19 9 20 9 18 11 19
Absorption time (Sec.) (Average) 11 307 9 203 11 209 12 182
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Fig. 12. Absorption time (C) Fig. 13. Property correlation of disintegration time
and absorption time (C)

From the result, even if any of magnesium aluminometasilicate, synthetic aluminum silicate,
light anhydrous silicic acid and calcium silicate was added as binder, it was implied that
disintegration time and absorption time were shortened and had better disintegration and water
absorption by adding povidone or hydroxypropylcellulose which is water-soluble binder and
tannic acid, shown in figures 9 and 13.



3. The effect on physical properties resulting from the change of disintegrator

Table 11 (including the result of formulation No. 1 and No. 2) and figure 14-16 show physical
properties when povidone is used as water-soluble binder. As for formulation No. 21, No. 23 and
No. 25, the result showed 16 seconds, 28 seconds and 20 seconds for disintegration time, 22
seconds, 63 seconds and 37 seconds for absorption time and 59 N, 54 N and 52 N for hardness
respectively. On the other hand, as for formulation No. 22, No. 24 and No. 26 which contain no
tannic acid, the result showed 65 seconds, 121 seconds and 86 seconds for disintegration time
and 98 seconds, 120 seconds and 66 seconds for absorption time respectively. It turned out that
they had bad disintegration and water absorption compared to the formulations which contain
tannic acid.

Table 11. Physical properties of placebo formulation (D)

Formulation No. 1 2 21 22 23 24 25 26
Hardness (N) (Average) 53 64 59 74 54 67 52 69
Disintegration time (Sec.) (Average) 8 40 16 65 28 121 20 86
Absorption time (Sec.) (Average) 9 32 22 98 63 120 37 66

M : Tannic acid (1.0%)

O : No tannic acid
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and absorption time (D)

Table 12 (including the result of formulation No. 5 and No. 6) and figures 17-19 show physical
properties when hydroxypropylcellulose is used as water-soluble binder. As for formulation No.
27, No. 29 and No. 31, the result showed 14 seconds, 27 seconds and 21 seconds for
disintegration time, 25 seconds, 73 seconds and 42 seconds for absorption time and 51 N, 55 N
and 49 N for hardness respectively. On the other hand, as for formulation No. 28, No. 30 and No.
32 which contain no tannic acid, the result showed 31 seconds, 36 seconds and 27 seconds for
disintegration time and 346 seconds, 538 seconds and 270 seconds for absorption time
respectively. It turned out that they had bad disintegration and water absorption corpared to the
formulations which contain tannic acid.

Table 12. Physical properties of placebo formulation (E)

Formulation No. 5 6 27 28 29 30 31 32
Hardness (N) (Average) 51 64 51 67 55 63 49 61
Disintegration time (Sec.) (Average) 8 19 14 31 27 36 21 27
Absorption time (Sec.) (Average) 11 307 25 346 73 538 42 270
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Fig. 20. Absorption test (E) Fig. 21. Property correlation of disintegration time
and absorption time (E)

From the result, even if any of crospovidone, croscarmellose sodium, carmellose calcium and
carmellose was added as disintegrator, it was implied that disintegration time and absorption
time were shortened and had better disintegration and water absorption by adding povidone or
hydroxypropylcellulose which is water-soluble binder and tannic acid, shown in figures17 and 21.



Conclusion

In order to examine the tolerance of new orally disintegrating tablet, tablet properties were
evaluated by using placebo tablets added various additives (excipient, binder and
disintegrator).

As the result, excellent disintegration and fast water absorption was found about tablets
added povidone or hydroxypropylcellulose which is a water-soluble binder together with tannic
acid known as taste masking agent.

The technology for preparing the orally disintegrating tablet, as “howatt-technologies”, took
Good Design Award (organized by Japan Institute of Design Promotion) and it was highly
evaluated as the microlevel design which solved the trade-off between moldability (hardness)
and disintegration (disintegration time). It is no doubt that establishing the basis of the new
technology “howatt-technologies” will lead to the development of pharmaceutical fields.
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PEEBEBFERRETOIN—F oo eHIBIAT ) oo, AL - K2 2 MU EERE

FCTHbH, 4, mEREsa~ T 70— (HPLC) DO BEEREZ v~ N7 T7 7 0 —
(UHPLC) ~DFBRIEBE L BEIC L DE b - KR A MEORIER OB EER 7 o~ 7
T 7 4 —IZ X BRMELA Y & F OO RS O RIS Bl AT DR R 21T - 72,

A

1. UHPLC [T & D& A1k - KO X MeDHRET

B8

LA, HPLC 3T IS 38 1 2 S0 A Re ] O FAE PR EVHTA BE D HIJ D — 1 & LT uHPLC Z W ol
HOHTEAT S ER STV %, UHPLC &1, BRI FEE D T A ORI M 2 i RIRICH S H4 2 &8
TED X ITENTARTEARD S OIEAFBRMESCEMELRSEZ b ok n~ 777 4 —T
%, UHPLC &KL T FRIE A T LA 5 2 & T, @V BERh =R & o M o0 i & rTREIC L

TV,



AlEl FCITHESL STV D HPLC BRBR 1L V& BRI+ FHE 7 T 2 % JHVN 72 UHPLC ICBAT T &
DR L, T OREBRIEDZ GO R & O O FRE 2 X - 7=,

EEBRAE

FROBERFEICHAE SN TWETE T I ) 72 BT W R 56 mg. B 7 =A 1y
mg ([CXGT D EEREBIZEY ., D72 UiE0—1000)/7 & b= b U EHRQ : 1)20 mL L OPWEEAER
% smL ZIEFEICINZ, 10 2L <IRVIBE7%, EO0BET D, LK 2 mL D72 Y UERQ
—1000)/7 & b= R~ U VREEB : )& MA T, 20mL & LRABHARR T 5, (TN /) 722 &
105 ‘CC2 B L, ZDK 56 mg, [T VW IR 27 V7 —2—( U B 7 W)T 3 REE LR
L, ZDfs56mg LN MK 7 =A 2] % 80 CT4REMZEEL., D17 mg & ZNEIREEIC
Y, DY UE—1000)/7 7 b= kU WERE(Q : )20 mLZIEDN L2, WARMEVRIR 5 mL & IEHE
Nz %, 202 mLE®EY, #H72U EEa—1000)/7 % b=k U LIRS : )& MMZ T 20 mL &
L. ERIRE T 5,

T, KR EENENED Y ER0—1000)/7 & b= b U VRIEQ : )R L, AEUER K % 7
I 2, TNOORICHEDTZ ) U ERG—1000)/7 & b=k U WEHKR0 : V&2 Z T, SEHAK D 60%,
80%. 100%, 120%. 140%\Z72 2 K D IZHEAR Lo, FEAERIR & [FARICEME L, M EiR IR HEys
e+ 5,

T B AR AR . ARSI M ORBHATR I DUV T, FEEO HPLC K TN UHPLC DRI L 0 3Bk
2179,

WAEHEI  REEE (FCMBE TERRSH) 1g 272 =KV L so mLIZWED L DT Y

VWE(1—1000) Z 12 T 100 mL & 3%

AR (HPLO)

Feitds © SAMBOECEEHARIE I & 280 nm)

777 A : CAPCELLPAK CI8 SGIZ0 5pum 4.6 mmID X250 mm(fE NS FLE A4 )

717 BIEFE 2 40 C, BENME : D72V U EE0—1000)/7 E = b UILERIE07 : 3)

AR 20pL, WiE : =7 W I ROBREFFM 25 2012725 K 5 IS 5

AR (UHPLC)

g, 77 DR, BEMHE : HPLC & [RIBRODZME, W& : 0.3 mL/min, TEAR 1L

715 2 : Shimpack XR-ODSII 2.2 pm 2.0 mmID X 75 mm(FRA LB H Y — T Ly —)

EERER

3tk (Afh, BFE, c#h) THPLCIZ K 2T &AT o 7ol R, ARRBRGIEIIA R ITHB VT RAF7R
OYBERE . EAREINE, HBREAE LN, At TIEL X 1T, RAEKRLD
AERE TR STV D BRSO FFBLAY T & 72 (Tablel, Figa),

WIZ, UHPLC (2 X D031 % 34k (D, EfE, F4#h) THEMELIZEZ A, 24k (D, EFL) T
BIF72RE R DD, FACCIXRAF e B 245 72 by o 72 (Fig2. Figd. Table2), JA & LT
WS II B N DML 24 L I L TR -T2 2 E RO Lzl T A8 Btk &y
AT LOMWREEIZRR N B o 7 EHER S D,

RIZ, HPLC, UHPLC IZBWT, ZNEN TR DERM A RO LIz L 2 A, ZTIF LA LER
B BT (Table3) . /0 HTEER b HPLC FABRTE TiX 26~27 0 TH > 7= DIZxF LT, UHPLC RBRIE T
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UHPLC ~BATINCTE | EELRRODEIICHFLETEL B2 65, SRIO LT, HPLC &[H
P EOFERBEDNRDST28TF A—FITHONTIL, 5B D E SR HHH  HOITTEMENLE T

boHEBEZBND,
Tabler fiff JHEE 2R

b HPLC upPLC

=tk Atk Bt ctk Dtk Efh Fih
Ko7 LC-20AT LC-10Ai LC-20AD LC-30AD LC-20AD
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Table2z  Z3HTifii DA/ T A — 4
s HPLC upPLC
%5y RTGA—H At Bt cft Dtk Efh F 4k
LRFFRER (min) 4.500 4.551 4.612 0.968 0.974 1193
PR B 10367 1646 9906 7522 1793 277
Sy BERE - - - - - -
TERNTI ) T7xzr | A NY R 1.30 1.24 1.21 11 1.25 1.32
FRBEARE (H L) 0.999 0.999 0.999 0.999 0.999 0.999
BB (mFELL)
(6 AR ) 0.071 0.041 0.016 0.54 0.12 0.8
PRAFHER] (min) 5.642 5.792 5.878 1.321 1294 1.539
AR B 12637 13568 1930 10270 2733 a7
Sy BERE 6.07 6.75 6.34 7.3 3.4 1.2
BT A U A MY — 1R 124 118 117 1.09 137 128
TR BAAR B (IHFE L) 0.999 0.999 0.999 0.999 0.999 0.999
LM (A EL)
(6 AR ) 0.082 0.019 0.016 0.54 0.12 0.21
PREFIREFE] (min) 21.105 21.094 20.952 6.004 5.807 6.267
PR B 20023 18351 19498 13916 ns17 6025
PARYE B
Syt 38.89 30.29 37.07 36.7 28.7 155
A MY — R 1 1.07 117 1.31 137 1.42
PREFIER] (min) 24.619 24.938 24.907 7.067 6.709 7.283
MBI 19798 17960 19021 13285 n719 6231
GBI 5.44 5.62 6.00 4.8 3.9 2.9
TF IR AN —REK 110 1.08 1.08 11 116 119
FHBAFR S (A bL) 0.999 0.999 0.999 0.999 0.999 0.999
PRV L)
0.051 0.071 0.01 0.61 0.09 015
(6 5] D AH IR HE(R 72)
Table3 ~ UHPLC T JE A (%)(HPLC T JE &A% 100 & L72)
k534 D ft E £ SR fE
TENTI /) Tz 100.1 99.1 99.7
=F IR 100.2 97.6 99.3
BT A 99.8 97.0 985




2. FKMMEERI ORI TS5 74— (HILC) IZX 50 BEDHTIRES
B#

RRIEAL S OWAIR A T L~DIRFF L ERIT, KRS LTHHI n~ h 7T 7 4 —ITBIT 288
Lo TWob, W7 a~ 777 4 =%, Z DILEMERFFLOBETCE 2 & W O AN GIA
SHOBLBNTWDOIETH D, Lo L, FEITHKNE (SE) bEIciTdE Vi L TR,
W7 o< N7 77 4 —IZB WL, ZOFE ETIIMHLEWIX. 77 DMRFFS LR, F7201
FOWRFIZEE~ U v 7 Z ERIRFEH U, IEfERERSIT BRI 2 55601320,

—J. BUKEMAEER 7 v~ 777 4— (HUC) X, @BMEOBEEMEFmEEOTE h=F
NEEURBEEEER L, oL BAKE () DR ONLEESE 5, REA T =X A0T
IR, WoE, A A a8, BUKMESGBLOBME CEREAGDETHY | fRE L THiEs 1
~ T T T 44— EHANTER DB LOREFE L 72 5, HESWEI AR 5B, A%
LR D@ WBEIRE 2 FV 2 Z &1 & o T, 2RI RN OTERL, DA R Om TEIL TR Y |
W7 v~ N7 77 4 — g L CUREDM EARIfFETEL LTS 2,

ARRFT T, FHALE TS D 23 BIER @2, AR T A TR ST O BN R T
DT 7 MM UICHEHR LIz, HILUC ZHWT, ZOMOS & ORIFESHTZ L 35 2 LTk
LN OB IR RI T, SHEEREIT D870, T T2 M v EREHEE X X 2 ORIFEIHT
Z I LT\ D HILIC BT LD 9% 5E L LT,

TR ARAN 2 3t G2l AR 7 A TIEHRFE SN T M BRETH L7 7 0 b v & Z DD ILAFS
DKM E & I % L ORI OVWT, 2FEEO HILC U T A% VTR Lz,

EEBRAE

THUSIREO B Y R o VIR 25 mg, XA AT 7 I 2 A FIURERYER) o025 mg, 7 V7 =7
U bA UBER osmg. T R T Ru Y UHERRER 125 mg KT T A UK 5 mg IxEIS TS
BAIEMICREYD . WIEEMERIK 25 mL 2 EMEICNA, S OICBEFRZMA Tso mL & L, L% 045 pm O
AT T T4 NG —TAHHEL, DDA EERE . RO AR EHEHRILE LTz, BICHEKDEZn®
NRBICRY . ZNENICBIEZ N2 TEREFIR E Lz, SEERKZEEAR L, SREHATR & Rk
(N RS S OB B A N2 C L BRI & U Te, SRR M O HE IR IC D & | TREDSRME T HPLC
(HILIC E— ) 12X VRBRZITV, £ HILC 7 T A TONBEEREIZ DWW TIHRGE L 72,

WEERIR > TV (Filidk TERASH) OBEMAEIR (3-3000)

AR A0

FRHES SRR (MR 20 0m) . 7T ATEE 1 37°C, HiE 1.0 mL/min

717 I 1 YMC-Pack Polyamine Il 5 ym 4.6 X250 mm (B &4ET A=Ay o)

CAPCELL PAK NH2 UG80 5 Um 4.6 X 250 mm (FRIUSHHE A= %)
BB : 72 =K UL /25 mM NH,H,PO, * H,PO, (pH 2.8) JEIK (4 :1)
(3%) YMC-Pack Polyamine Il 7 7 LD 3Tl ¥ & 535 & L, ©— 7 IR & B8 L TR B OREMEHR IR
Z 50 mM 22D 25 mM IZERE L7,
EBER

2RO HIUC AT LONTNEHANWTEGETH. 77 == I b A VBEHED 2 2O ¥

— 7 DWT POy DO — 7 LERY | B DFERSTBETER TE otz il




RIZT— VU 7ofmpR R oi, KK E LT, BEHRRICE EN DMWY OEENREZ bID
(Fig4\ Figs)o

EDIZAEL BT LDV ) ORFMZE L, 2O/ E— 27 R K ORERE A 2T 5
WO DA LTz (Fige. Figr). A AV WHATEE LT & T 572 DIi%, BEE & EEHH
DA F DO EITET 20N H Y | WIRED Y ViE-7 B =T AKERZ @R L, fH
FRAIZE EF & A AV REERRSEDLZERMEE INDE0, SEORBRTIX, 20X 5 7208l
FEhiE ., OHOBEEZEIR LD TH T2 dA U RFERA A5 & 720 | RO
ZEICKHEZELZbO EEbivs,
EZ=

—fREIT, U R IR S OIS DT, A AT EREE VW T ops 1 7
DR ST D HERS DM, ZOFETIE, T 72 M U EOIEA U AEOB RIS E TR FF S
N, FRSIIRECTH -2, SEOMEICELY, HUC BT 2EEHTHZ LT, ETOMSY
IZOWTIXREEZR S OO HEMAL AW & IEA F L MEOBUKIERE ORI A ATHE T 5 Z & A
Finolo, 7 LORECKHEAET D LW BEARET N2 &b, EHT LHEEED
HIBUZ DWW CITRREN IR D2, VB L I 7 L& Pl S5 2 L AN AMRE & i, o HrEf o4
fifb & & blz, A A _XTHREFELZHNNDHLELRRY, a X MHICHO RKESHBRTE D2 &
DS ND, 4%, SRIOMESICOWTIE, o HIuC 7T AO[A L ED, FITHRRFTT 2 LN
bHEEZ LN,
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Table3 Z3HTHES. /YT A —H& (YMC-Pack Polyamine I )
. PR ARF R T B L "
D% (i) PR B 4B VAN 1R
mm
~ LA g 2.900 6156 — —
WEgsT b ke v 4.808 7240 10.2 1.22
rsanJ =73 5.209 3913 1.4 —
TI AV 6.490 12995 4.6 1.22
FAARF T I ATV 7.379 5370 2.8 -
B Ry ol 10.104 13999 7.3 1.21
FU 16.853 14275 14.9 1.22
6% « DEEN AR+ TRT A =2 OEHENPREEZ2 L DX (=) TR L
Tablea Z3AT#ES/XF A —4 (CAPCELL PAK NH,)
. PREFRER] B . "
5% (i) PR B 5B VA MY —£RE
mm
W N7 e ke ) 3437 7040 — 138
~ LA R 3.374 5720 1.4 —
FFAF T2 A F VR 4.010 8397 3.6 1.38
sanJ =73 5.180 1074 2.9 2.16
TRV 6.882 10921 3.8 1.34
B Ry el 1.374 13909 13.9 1.20
F 21.813 14802 19.0 1.21

5% : DBERAR T THRI A =2 OREHANERSOIT (—) TR L
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[ I
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CAPCELL PAK NH2
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Research of Operating Condition of Dry Granulation Processes and Powder Characteristics of the Granule.
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1. s
TRLOMEHEIL S 2 0 B Y . v AR A E AW CRA LT,
HIEKF) (200 mesh) 238 g (59.5%)
fEdkE /L —2Z  (CEOLUS® PH-101) 80g (20.0%)
A=A —F 80g (20.0%)
ATT VU~ TR T A 2g  (0.5%)

400 g (100%)

2. 1BIEEH
) VARG HRIZ L DIRE
SEERALTE - v AR GRS (80 MY, (A REUERTHY)
BRI ﬁ&ﬁﬁDO% FUBE, Lo — 2B I Na—r 2 X —F 2RV | EEAEI Z%EA
3 IR A Uiz, £0%, AT TV Vi~ 7320 A AL, 6101 SRS
Hﬂ DL (EAT—L s 0kg),
2) BRI (m—F—aL %0 % —) |2 XDk
FHEE  n—F—a %87 X — (TFLABO L, 7w 1 o NEERRERY)
HBRUEE - U q00g 28D IRY | HZAUERICIRA L, v —/VEHEHEG), 2, 3, 4 rpmy A7 U 2 —[ElHR
#5210, 20, 30, 40 rppm, T —/LJES] 5 3 X UV1o MPa (2 TIERMERIE L=, JEMRE L TS ohn7-
T =737 L— 7 WEDORIE 1T o 1o 1%, R L CHERLE LT,
3) Rk (v L —& —Rp L OWRIER) 1 L 2%k
) FEBREEE A L— & —RIRE (TRLABO A v L—4 — 71 EREL)
BAEE: 7= 2Ry = ZHEAL, A7 U= 0mm, [BEE 143 rpm ORIFIZT,
koL, FERLZ 4572,
(2) KB R (TCLab, (N7 — 27 7 =)
BAEE: 7= &Ry = ZEAL, A7 U =210 mm, [F#EE1,000 rpm DERIEIZT
R L, BERLEAST,

3. ST
1) 7 L— 27 OWpEEH
JEMERETED & 5 D DIT L B Z D RNz th, 7 L— 2 OHOEREZREL, 7 L— 7 E %
BH L7z, £, WHERO RN -7 L—2I1CoWT, ZL—2EL 7 L— 27 BEHRIE LT,
TL— I BEIIT VAN T §— A= (ZTS20N, BRA < 2 H) ZFEHEH AL R (kv Y
— R A ~ 2B ICERE L EE A O CHIE L, WIEEIE T Vb—2 2Ly 7 (i 2mm)
D LICEE, ErOMELERORRKE— 7 iz 7 L— 758 L Lz,
TV BEIT VAN =Y (GzastM. (RRIREERT) & MW TERZRIE LT,
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1. JL—YRBEIZRIEFETA—LELUVRY ) 2 —EEHOEE
BA LTAEELG Z WV, 2 — B U0ARY Y a—isa b S T7 L—2 2B L, 7L
— 7R BEBIOREAZHE Lz, ZORNK, v — VEEEITRS 2212, 27V 2 —[EiEHK
FEL 2 DIFET7 L—UBERL I OT L— 7 JERKE S RDMEABRD Hiviz, v—/LasE
pmy A2 U 2 —[BEE 40 rpm DS TIZ T L—27 08 2 MUCHIBET DS NRAE LT, 72, m—
NVARHEEE S E < . A7 Y 2 —BEEEMEWSGRATIE T L—2 BB &7, PERENREETH -
Teo 0B, 7 L— 7 FIMEDIR NS 2 R E | B2 BT bR > 72 (Table1), Table1
OFERIZ T —IVIET) 5 MPa DR Z7RT A, 10 MPa DA HIZIEREROFER (M F ST,

Table1 7 L—2 W KIFT o — B LI OAY U a—[ElE (7 —/LET] 5 MPa)
v A7 Y a—[EEE (rpm)
ke 10 20 30 40
GRS 76.0% 69.7% 73.9% 72.1%
TV—) R 0.06+0.0IN 0.22+0.09N 0.87 01N .09 0.18N
TV=)JE 0.84+0.00mm 0.99£0.07mm 1.3710.06mm 2.31720.03mm
UBTES 73.7% 76.0% 77.1% 73.8%
TV=) R 0.03£0.0IN 0.02+0.00N 0.38£0.07N 1.30.04N
- é/ TV=) )R 0.76 =0.06mm 0.747£0.03mm 11710.0mm 157 £0.05mm
Bk YUAES HIEARE 75.3% 74.5% 74.0%
b Ik i3 BIEARE 01970.03N 0.61720.05N 115 0.10N
TV=)E HEAREE 0.91£0.05mm 1.08£0.07mm 134+ 0.04mm
YVES HIEARE 56.5% 75.7%
Ty=) B s HEAREE 015+ 0.04N 0.63+0.09N
TV BIEARE 0.89+0.06 mm 1.09F0.06mm

(7 L= ER T L— 2 RT3 BIE L7 HEE 7R~ T)

2. EHMEICRIFT O—LELVRY ) 1—EEEOHE

BONZT L2 R s L i — B CHERE L 78 U= BRI A L7z, 2 DR,
bt — L & 4RI & ORI B 1o (25 78N . 22 Y 22—
B L 0 SEES LU BAORICITARBIGIASRD b (Figta b). o, RHCCHRL LT
O LIAROBEDSBONTS (Fig.2a,b) 25, THRTEED /ST Y 134 L— g =TI TN
SOBIRATED ST (Fig 20).
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3. FRHIMMEICRITY 7 L—U PSS VBNAZOZE
Fig. 3 [IFEKIIE & 7 L— 27 Wtk & OFABINE 2 BRIl L 72/ RTH D, ZORERED |
Fy =2 = L bIT, 7 L— 7 R & ) SEEE L ORITITFABIMED TR B LTz (Fig. 3a) .
—. 7 b— 7 R L 7B AR ORI & OBIMIXEE D o T2y, IR FRRIZ DU TR
WD TTHI T DI ME 28D BTz (Fig. 3b, o),
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72, Fig 4 1T T L —F = E TR L7k (BRI v — L [EIREEL : 3rpm, A2 Y
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ARl Foex ITREARGERIEIZ 3T 2 Fl 72 1A « BRI A LT 5 2 L 2 AN E LT, IR
ZRWT, SRR L O 2 ORI CHEBR AT 72,

7 L= BEICKIET R LB XA Y Y 2 — [ OREE E L TR, v — LRI A
HUAY ) a—[AE AN S w5 &7 L— 2 JEEB LUSREEINT 5 2 L 2/ Lz, Zhid,
71—/ UEEEL 2 5 2 S K 0 BNIIRERE B 72 0 DIERE D MBI D & & bIic, A7 U a—[allnkk
BT Z LT ERET DA OMHEEABINL, BV L— BB EhD LB BRD,
L L7235, AEO 7 KT, v —/VEEES rpm TIX 7 L—2 OFIZRA 030 35 %
TR0, R 2 —[EHEEL qorpm LA TCIEL BHEERIC R Y | Ry SR T S a5 Z &
SbHALMNE oo, O, BHEWT L—7 BRI T D EomScE, v — Ve arpm A
7V = —[alEEL 30rpm B X HND,

Flo, RV RIET 7 U — 7 R DB R R LTCRER. 7 L— 7 SRENEINT 5 & &%
FEMBEM L, B BRI DD 2 L SRR STz,

BT, BERLTEDN IR 5- 2 D 8B 2 Et LTk R, A3 L— 2 —RUTH AT, o
FH, ¥ — T IR AR A R ORERIDMG DAL, SRR DT Y F /NI N E RSN
72572, A O FERGA Tl iR OB 123558 < BRI ORI FRAV NS K 7o T L E o728,
27 V= BERELTDHIERA AT ERERE T D 2 LI Ko TREFEDOHIENLFTRE ThH
5HEBpins,

AR OSBRI L0 | BT & W2 GERIE TIE, OBV T L—2 A8 (& - v —/L el
HRE 2 rpm, A7 U 2 —[ElEE 3orpm) L. OQFRASERIE A T2 SR T SEIED BV KLE
AVIRHERINEEETE 5 2 L 2R LTz,

Rrio, FRGERLIZRBWTIE, 7 L — 7 TREE L BRI O TR BRI IME IO R X 7o B a B 2 B L&
2 Hhb,
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