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Dissolution Characterstics of Indomethacin Microcapsules Prepared

Using Gelatin-Gum Arabic Complex Coacervation

Young Soon Ku and Hwa Yeon Kim
College of Pharmacy, Ewha Womans University, Seoul 120, Korea

Abstract—Microcapsules of indomethacin were prepared by the complex coacervation technique using
gelatin-gum arabic as the wall-forming material. The effects of varying drug-to-matrix ratios and formali-
zation time, and hydroxy propyl cellulose (HPC) added on the release of drug from microcapsules were
studied. As the amount of wall-forming material increased, the drug content in the microcapsules decreased
and the release of drug from microcapsules was retarded. The drug content was lower in the HPC added
microcapsules than that in the microcapsules without HPC and the microcapsules with 1:4 drug-to-matrix
ratio showed the slowest release. The release rate of the drug from microcapsules with 1:2 drug-to-matrix
was delayed according to the increase of formalization time and the microcapsules formalized for 24hr
showed ratio the most retardation.
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Al 2k—gelatin (Pharmagel B, Rousselot, France), gum arabic(Kokusan Chemical Works, Ltd.,
Japan), indomothacin (KP 1V, A% ¢}), isopropanol(—f%, Wako Pure Chemical Ind., Japan)
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Gum arabic solution, 2% 150ml————6.0g, 3.0g and 1.5g of indomethacin
Gelatin solution, 2% 150ml—

Suspend
(HPC, 1% lml)——!
Mix
Adj. te pH 3.|5 with 0. 1N HCI
Coacervatlion occur
Steps above was performed at 40° to prevent gelation
Chill to 5° by immersion into an ice bath
Isolate and wash with distilled water(5°)
Add 50ml of formalin‘and dilute to 200ml
Isolate and wash with distilled water(5°)
Resuspend in isopropanol

Dry at room temperature

Scheme I—Microencapsulation of indomethacin by the complex coacervation technique using
gelatin-gum arabic.
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Table Effects of IMC to wall material ratio and HPC addition on the indomethacin contents
in microcapsules.

Ratio of Drug content in microcapsules, %
IMC to wall material* without HPC with HPC**
101 53.6 41.0
1:2 37.6 26.2
1:4 22.8 15.6

* Equivalent amount of gelatin and gum arabic was used as the wall material. Each value is the mean
of 2~4 experiments. ** Iml of 1% HPC was added as in Scheme I
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Fig. 1—Photomicrographs of indomethacin microcapsules with 1:4 drug to gelatin-gum
arabic/G-GA) ratio.

Table II—Effect of formalization time on indo-

methacin content in microcapsules with 10
1 : 2 drug to gelatin-gum arabic ratio.
20
Formalization time, hr. Drug content, %
—— "
0 30.3 3%
-
1 41.2 i
37.6 glo
36.6 !
24 38.2 20

Each value is the mean of 2~4 experiments.
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Fig. 2—Cumulative amount of indomethacin rele-
ased from microcapsules with three different

vtelzz 7 slele 5% AdAR Asge ratics of IMC to gelatin-gum arabic in pH
NzAQ Ao ol QEu el Bk = 7.2 phosphate buffer. @IMC only, (J1:1,
o 24 9 EME A AoldA sdE A Orz ald

oz Az i FrolFeh @, K A9 Fobe o % fxo X N Tae
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1:2 2 lidel A Rol & 2w
Table III2- 347 5o 222l Aejah vlo]agatael pH 7.2014 9 4% (T50%)0l |2 &
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Table 11— Effect of HPC (1% addition on the time required to dissolve 50% of indometha-

cin in microcapsules in pH 7

. 2 phosphate buffer.

Ratio of IMC Formalization

Ts%, min

to wall material time, hr without HPC with HPC
1:1 3 8 4
1:2 10 9
1:4 3 14 83

Each value is the mean of 2~4 experiments
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Fig. 57 5 % matrixe) Hoob 1:1 2 1:49

Zokol wet o

Anount released, %

Fig. 3—Cumulative amount of indomethacin relea-
sed from microcapsules with three different
ratios of * IMC to gelatin-gum arabic in
distilled water. @IMC only, (J1:1, O1:
2, A4
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Fig. 4—Effect of formalization time on the release
of indomethacin from microcapsule with
1:2 drug to gelatin-gum arabic ratio in
pH 7.2 phoshate buffer. @unformalized,
Oihr., (3hr., A6hr., ©24hr formal-

ized.
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Fig. 5—Scanning electron micrographs of indomethacin microcapsules with 1:1 (a) and 1:4

(b) drug to gelatin-gum arabic ratio.
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