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Studies on Dissolution Rate of Drugs (XVI)
Sustained Release of Indomethacin from Polymer Solid Dispersions

Ra-Mi Song, Soo-Uck Kim and Seong-Hoon Seo'
College of Pharmacy, Kyung Hee University, Seoul 131-701, Korea
(Received March 6, 1989)

Dissolution characteristics of indomethacin (IMC) from hydrophobic polymer solid dispersions were
investigated. IMC-polyvinyl chloride (PVC) and IMC-ethylcellulose (EC) solid dispersions were pre-
pared. The dissolution patterns of pure IMC, IMC-PVC and IMC-EC solid dispersions prepared at
various ratios (1:1, 1:3, 1:5, 1:9 and 1:19 w/w), and those of corresponding physical mixtures were
compared. It was found that the dissolution rates of IMC from solid dispersions with PVC or EC de-
creased in the order of 1:1>>1:3>1:5>1:9>>1:19 as the drug to polymer ratios decreased. Also the
dissolution rates of IMC from EC solid dispersions increased according to flow rate, but PVC solid
dispersions were not affected significantly. After all, PVC and EC matrices could be applied in

sustained-release preparation of IMC.

Keywords—solid dispersion, indomethacin, ethylcellulose, polyvinyl chloride, dissolution, sustain-
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Figure 1—Dissolution profile of indomethacin from EC solid dispersions and physical mixtures in pH 7.4 phosphate buffer

at 37 +0.5°C, and 50 (A), 100 (B) and 150 rpm (C).

Key: (1), drug alone, (2), 1:1 physical mixture; (3), 1:3 physical mixture; (4), 1:5 physical mixture; (5) 1:9 physical mix-
ture; (6), 1:19 physical mixture; (7), 1:1 EC dispersion; (8), 1:3 EC dispersion; (9), 1:5 EC dispersion; (10), 1:9 EC disper-

sion; (11), 1:19 EC dispersion

J. Kor. Pharm. Sci., Vol. 19, No. 2(1989)



ALY L A T AN ST |

Al
=

ogt

#n 9 T

EC 2to| T 2AtH2EE{2] IMC 85
pH7.4 2l4kd sholollA IMC %%, oz =
Aule] IMC-EC €814 £38 o 3389 82
Al Axs JALE ¥ Fig, 1ol vebid
24 E3E9 A%, S0rpmold  £3¢
o] 147} &qkel 38,2~40.9% 24 o ©lE]
40. 1%+ 7ol Zgkont mAFAbAe] A 9.7
~23.5% 24 dAZ £2AFE  ehigl
1: 18] FAHlE oFs sl vlsle] oF 59%, =
A8l7F 103 9 10590 A& ok 35~39%, 1:9al
AL 29%, 1:193 2L 24%9] zh48-2 veh
ek (Fig. 191 A), o4& Fig, 19 Aolxe} 2
of A EFEL 7 24vlel] BAY ] A &
Abstaix|at Al Bkl A HA g 7HaE Mo

off @xgk kg o)Al

fud

rir
>,\l
tlo
v
o4 T
=
oo g,

ek ok 2748 Aol glovt fold Aol 3l

oo, Bk AL ] §583ko] 50rpm ol
o 3ol ulsl chi A vEhgel,

50

WY ET L 7 (3= oo

150 rpm o4 =418 7 A+ Fig. 19 C

i

oflAet o] FElA EFEL 39.7~42 1% FA
50rpmel ¥l obzk & 2577 glsient
Felde goleh, =

ECste] 224 £8%¢ 3
A%ES] G A WA B2E ¢

2 B BEEE 17.5~27.4%2A b2
Rhsol uls] o 33~52%9) 74 vEhil
Z 1119 824 $UEL 2718204 P 3

f

4

PVC 2to| DR ZHE2| IMC 85

IMC st PVCote] z4uE ofeirixz =
& 29 EE, TEA A Y e 5O
4248 Z¥5 Figs, 200 A58}, o2
PVCe| £24 &¥EE 50rpm(Fig. 29 A)el
A 6087 £Fo] 35,9~44,6%2 Fok] $5¢
ol 40.1%st 719 FAFE #2555 HER
°]Z1& PVCs}e] &2ld £3Eo] IMCe &%
of 27 e vlAA XFL v Aelrth, o
ab 1:1 IMC-PVC &84 £32el4 ot &3
o F7ph Bdem 115 ojake] E8jd EEo]
e Foe] 58 ATl Al Usieh

B 8] ¢
e D
(8
40 50 @
g g = : @
g g /'46£':m g (1)
o ~ 40 22 (4) 0
2 ] ¥ N v e (9)
= 30 1 N 2 =
: : = : =
=} = N(10) =1 T (d)
2 s 30 an 9 T (9
E 5 5 ==
3 2 3 e i
Z 2 201 2
a { [=) a
10 10
0 0 —
0 20 40 60 80 0 20 40 60 80 60 80
Time (min) Time (min) Time (min)

Figure 2—Dissolution profile of indomethacin from PVC solid dispersions and physical mixtures in pH 7.4 phosphate buf-

fer at 37 + 0.5°C, and 50 (A), 100 (B) and 150 rpm (C).

Key: (1), drug alone; (2), 1:1 physical mixture; (3), 1:3 physical mixture; (4), 1:5 physical mixture; (5), 1:9 physical mix-
ture; (6), 1:19 physical mixture; (7), 1:1 PVC dispersion; (8), 1:3 PVC dispersion; (9), 1:5 PVC dispersion; (10), 1:9 PVC

dispersion; (11), 1:19 PVC dispersion
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Figure 3—Effect of rotation speed on dissolution profile
of indomethacin from EC solid dispersions in pH 7.4
phosphate buffer at 37 £ 0.5°C.

Key: (1), 50rpm-1:1 EC dispersion; (2), 50rpm-1:3 EC
dispersion; (3), 50rpm-1:5 EC dispersion; (4), 100rpm-
1:1 EC dispersion; (5), 100rpm-1:3 EC dispersion; (6),
100rpm-1:5 EC dispersion; (7), 150rpm-1:1 EC disper-
sion; (8) 150rpm-1:3 EC dlspers10n (9), 150rpm-1:5 EC
dispersion
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Figure 4—Effect of rotation speed on dissolution profile
of indomethacin from EC solid dispersions in pH 7.4
phosphate buffer at 37 + 0.5°C.

Key: (1), 50rpm-1:9 EC dispersion; (2), 50rpm-1:19 EC
dispersion; (3), 100rpm-1:9 EC dispersion; (4), 100rpm-
1:19 EC dispersion; (5), 150rpm-1:9 EC dispersion; (6),
150rpm-1:19 EC dispersion
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Figure S—Effect of rotation speed on dissolution profile
of indomethacin from PVC solid dispersions in pH 7.4
phosphate buffer at 37 +0.5°C.

Key: (1), 50rpm-1:1 PVC dispersion; (2), 50rpm-1:3 PVC
dispersion; (3), S0rpm-1:5 PVC dispersion; (4), 150rpm-
1:1 PVCdjspersion; (5), 100rpm-1:3 PVC dispersion; (6),
100rpm-1:5 PVC dispersion; (7), 150rpm-1:1 PVC disper-
sion; (8), 150rpm-1:3 PVC dispersion; (9) 150rpm-1:5
PVC dispersion
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Figure 6—Effect of rotation speed on dissolution profile
of indomethacin from PVC solid dispersions in pH 7.4
phosphate buffer at 37 + 0.5°C.

Key: (1), 50rpm-1:5 PVC dispersion; (2), S0rpm-1:9 PVC
dispersion; (3), 50rpm-1:19 PVC dispersion; (4), 100rpm-
1:5 PVC dispersion; (5), 100rpm-1:9 PVC dispersion; (6),
100rpm-1:19 PVC dispersion; (7), 150rpm-1:5 PVC dis-
persion; (8), 150rpm-1:9 PVC dispersion; (9), 150rpm
1:19 PVC dispersion
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