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Figure 1— Diazepam Extended-Release Capsules (USP-

XXI 1985)

Table I— Various Types of Hydroxypropy! Methylcellu-
lose (HPMC) in Sustained Release Dosage
Forms

1. Combination of rapid release particles and
slow release particies (Granules)

2. Matrix (Tablet)

1) Wax : diffusion by capillary phenomena

2) Water soluble polymer: hydro-gel formation
3. Osmotic Pump
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Table II— The Mechanism by which the Drug is Releas-
ed from the HPMC Matrix

1. Preparation
Formulation: Active ingredient
HPMC
Filler

Homogeneous mixing ~ tableting
2. Dissolution process

= -

initial wetting  hydro-gel forming sweling  expansion of gel lsyer
@ S

erosion

Table IH— Factors Affecting the Drug Release in the

HPMC Matrix
Solubility of drug -+« Solubility in water and
pH dependency

Properties of HPMC--- Types of HPMC (degree of substitution)
Viscosity of HPMC(molecular weight)
Particle size

Binder content

Tablet size and shape
Compression force

Surface treatment{coating . polishing)
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Figure 2— Effect of HPMC Viscosity on Dissolution
Properties of Chlorpheniramine Maleate Tablets
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Figure 3— Effect of Substitution on Dissolution Proper-
ties of Chlorpheniramine Maleate Tablets
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Figure 4—The Mechanism by which the Drug is Re-
leased from the HPMC Sustained Release Tablet (1)
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In the Case of a High Solubility Drug
An application of a theory of diffusion
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Figure 5— The Mechanism by which the Drug is Re-
leased from the HPMC Sustained Release Tablet
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Figure 8— Effect of Substitution on Dissolution Proper-
ties of Salicylamide Tablets
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Figure 9— Effect of Particle Size of HPMC 60SM-50 on

Dissolution Properties of Salicylamide Tablets
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Figure 10— Effect of HPMC Visiosity on Dissolution
Properties of HPMC Tablets
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Figure 11 —Effect of Substitution on Dissolution Pro-

perties of HPMC Tablets (2)
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Figure 12— Dissolution Properties of HPMC Tablets

Table IV— Properties of Hydro-gel

=9 g2 £

Hydro-gel Formulation : HPMC or MC 10%
Water 90%
Total 100%
Types of HPMC, MC : 400cps (2% aq. soin. at 20T)
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Table V— Conditions for Formulation, Tabletting and
Dissolution Test

Formuiation : Salicylamide 75%
60SH—-50 25%
Total 100%

Tableting . Single punch tableting machine (Okadaseiko, KT-2)
Same proportion of tablet volume and weight®
13md 15mR 837m

Owmd 10amR 280mg
Tm®  8mR 132m
Sen® ©GmR  48mg
Dissolution test : JP—XI, Paddle method, 100rpm, 1 tablet
1st fluid (pH 1.2), 2nd fluid (pH 6.8)

.................. 900m2 each
size effect
[——1st —l—— ind —e
100 Tmm
g
2
E] Smm
§, 50 13mm
2
a
o 1 2 3 4 [} 8

Time (he)
Figure 13— Effect of Tablet Size on Dissolution Porper-

ties of Salicylamide Tablets (4)
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Figure 14~ The Mechanism by which the Drug is Re-
leased from the HPMC Sustained Released Tablet

In the case of a low solubility drug Assumption of the
Simulation: 1. Dissolution rate per area unit is constant.
2. The tablet shape is spherical. 3. There is no diffusion
layer around the tablet’s surface. Result: Dissolution
time is directly proportional to the tablet diameter.
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Figure 15— Comparison of Measured and Simulated
Dissolution Curves.
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Table VI— Tableting Condition

Formulation : Salicylamide 148mg
60SH—-50 49mg
Mg-Stearate 3mg

Total 200mg

Machine : Rotary tableting machine
(Hatatekkosho, HT-P18)
8un® SmaR, 200m/T
Compression Force : 1st pregsure 2nd x1/3
2nd pressure 0.5~1.5ton/punch
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Figure 17— Effect of Compression Force on Dissolution
Properties of Salicylamide Tablets
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SO  Sulifate
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Scheme 1 — Analytical Principle for Salicylamide in
Urine.

Table VII— Sample and Methods of Administration
Sample

A Silicylamide granuies B: HPMC-Saicylamide tsblet
Salicylamide 300% Salicylamide 300w
Lactose-+ingredient 325w 60SH-50 100wg
Total 625% Totel 400%

C HPMC-Salicylsmide tablet
Salcylamide 300m
90SH-100 100w
Total 400m

Volnteer 3 healthy male volunteers

Method of Administration
with 100m@ of water after a light meal
with 50m@ of water at each samping time.
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Figure 18— Effect of Paddle Rotation Dissolution Pro-
perties of Salicylamide Tablets
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Figure 19— Excretion Rate of Salicylamide in Urine
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Figure 20—Cumulative Urinary Excretion of Salicy-
lamide
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Appendix [--Grades of Metolose
Metolose is available in the following four types, each type having 17 standard grades of different viscosity (polymerization

degree).
1 Thermo- )
tem Methoxy | Hydroxypropoxy | Degree of Grade Gelation References for the Selection
Groups Groups Substitution Viscosity Temperature of Grades
Type (%) (%) (0.8.) (2%,20°C) (1%) (Special Properties of Each Factor)
15, 25, 100 Agprox High water-retaining property
SM 21.5~31.9 — 1.19~1.83 | 400, 1500 52°C ) High visco-elasticity
4000, BOOO High thermostability
Readily soluble in organic solvents
0SH #~3 | 1~z |rss~1s) 0 AP Good plasteity
4000 §0°C 3 :
Excelient film formation
Pharmacoat
§03,606,615 3615
_ - 50, 400 Approx. High solubility in other substances
A . High thermogelation temperature
S0sH 19~24 ~12 1.36~1.42 :ggun‘g%uo l;eg‘ Excellent lubricating praperty of
aqueous solution
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