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Preparation of Cefaclor-containing Gelatin Microcapsules
and Their Drug Release Characteristics

Seong Wan Cho, Jong Hwa Park, Jun Sang Park,
Joung Soo Jang and Young Wook Choi’
College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract—In order to formulate a controlled release system for oral drug delivery, the microcapsules
were prepared in w/o emulsion containing cefaclor as a water-soluble model drug by the method of in-
terfacial polycondensation. Gelatin was selected as a suitable polymer for interfacial polycondensation.
Gelatin solution containing drug was emulsified in an organic phase under mechanical stirring. After
emulsification, terephthaloyl chloride was added as cross-linking agent. followed by mechanical stir-
ring. washing and drying. Physical characteristics of microcapsules were investigated by optical mi-
croscopy. scanning electron microscopy and particle size analysis. Mean particle sizes of gelatin mi-
crocapsules were in the range of about 20~50 um. The microcapsules were in good apperance with
spherical shapes before washing, but were destroyed partially after washing and drying, even though
some microcapsules were still maintained in their shapes. Contents of cefaclor in the microcapsules
were calculated by UV spectrophotometry after 3 days extraction with pH4 carbonate buffer solution.
The effects of cross-linking time, pH. concentration of cross-linking agent, and temperature on drug
release kinetics have been discussed extensively.

Keywords [ ] Cefaclor, Interfacial Polycondensation, Gelatin, Microencapsulation, Terephthaloyl Chlo-
ride. Cross-linking, Controlled Release.
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AL 94 FY3ln Azg wlolazde] BeH &
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ey

Ale} 3 717| - Cefaclore (F)F3HFsol 7
o a2 AMEEen, AlkoRE Gelatin
(Osaka Chem., Japan), Terephthaloyl chloride
(Tokyo Chem., Japan), Sorbitan monooleate
(Bee Bong Fine Co., Ltd., Korea), Polysorbate 80
(ICI Americans Inc.. U.S.A) 5& AHsldtt. 7171
+ Rotary vacuum evaporator (Eyela, Tokyo Ri-
kakikai Co., Japan), Particle size analyzer
(Master Sizer/E, Malvern Ins.,, UK., Mi-
croscope (Model BH-2, Olympus, Japan), Scan-
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ning electron microscope (JEOL 35CF, U.S.A).
Dissolution tester (Freund Jasco, Japan). UV/
VIS Spectrophotometer (Varian Cary, Aus-
trailia) & AH&-sH L)

A2IE oo|a2EHC) MIE - nEal2A] defel g
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mio] Aetel 1.8 g (10w/v%) S Solz AZFeiE o
deA A FAAE HED HE 10v/v%
Span 808 g3 Al ZFZE2 90 mioll E§3k 700
rpm o2 2087 WHkPEA 3 AZich 4" w/
ofrAlo] 7Fa Al terephthaloyl chloride(TC® <F
HE 9l 7ksted A7 R H A E Al nlo]a
EURAE 2% Tweend TF3 5% ANGEE 13,
95%ANEER 2 TFSF2 29 MRSt vl Tto 2
o gh-goll AAjo} Ao A 3T T kA 5
o] Qs A3 flEiM TCe F%E 1, 3, 5.
7% % WSHAIZ T 7FalA kS 30, 60, 120, 18025
Bt A XL T 4°C, AE, 30°C. 60°CE H3IAA 7}
HA vlola RS AT AAHS ARRL77E 2
Y #@vH o mpo]|aRgde] S #F scan-
ning electron microscope(SEM)2 Alg3le Mg
a5 A7) W1 YA EHE T 5] SEM £ %
asted A-g vlg = BEEer. 2% Ayl vlola
=27t 2497 1§72 Table [ 2}
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BT E FoyHA S A Bt 3B HE B AlA
o} U=iA2 laser particle size analyzer (Mas-
ter Sizer/E) & ©]83lo] 420l 2892 EARIE
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beam length= 2.4 mme| ZAdA 243t Volu-
me-surface mean diameter(d.s)x Edmundson®} 3
#UA427)8 Rl Quka()o2RE p=1, f=28
YR 2ZA AEEY AL they 2o
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Table I— Description and characteristics of gelatin microcapsules (MC)

TC o o 5 Drug  Loading Releas rate

MC pH”  conc. * Tlme Temp. ¥ Appearanceb) dus contents efficiency constant’
(w/v%)  (min) (hm)  (um) (o) (%) (min™®)

#A1 98 1 30. R.T. aggregated(++)  859. 251 -58-8 211 24.02%10°
#A2 9.8 3 30 ’ aggregated(+) 469 12.3 87.5 34.9 15.34x10°
#A3 9.8 5 30 ” free-flowing 24.7 5.7 1289 51.9 14.41x10°
#A4 9.8 7 30 ” ” 35.9 7.7 154.2 74.5 14.39x10°
#B1 1.0 5 30 ” ” 37.8 7.6 166.1 53.1 21.53x10*
#B2 4.0 5 30 ” aggregated(+)  42.1 79 221.1 59.9 15.92x10°
#B3 3.0 5 30 " " 46.9 7.9 245.7 61.2 14.41x10°
#C1 9.8 5 60 ” free-flowing 30.2 5.9 183.9 86.8 8.38x10"
#C2 9.8 5 120 ” ” 315 6.9 2117 85.1 8.29% 107
#C3 9.8 5 180 ” ” 79.1 179 133.6 88.1 7.26x 107
#D1 9.8 5 30 4°C ” 2117 59 15639 - 53.7 14.68x10°
#D2 9.8 5 30 30°C " 278 45 23317 74.5 4.48%x107
#D3 9.8 5 30 60°C 27.0 4.3 268.8 85.9 2.56x107

“represents microencag)sulation condition: details are explained in text. ®described on the dried microcapsules:

c

+. mild: ++, severe.

volume-surface mean diameter. calculated by Eq. 2. © wall thickness, calculated by Eq. 4.

“ obtained from the first-order kinetic plot (Fig. 7): datapoints in the period of burst effect were excluded in the

regression analyses.
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Fig. 1—Optical photomicrograph of gelatin microcapsule
in w/o emulsion.
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Fig. 2— Scanning electron microscopy of gelatin mi-~
crocapsules prepared in pH 9.8 (upper) and
pH 7.0 (below).
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Fig. 3— Effect of terephthaloyl chloride concentration
on drug release from gelatin microcapsule in
the dissolution medium of 0.IN-HCl: ©, MC
#A1 (1%). @, MCH#A2 (3%): V. MCH#A3 (5%).
v, MC#A4 (1%).
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Fig. 4 —Effect of pH of the reaction solution on drug
release from gelatin microcapsule in the dis-
solution medium of 0.IN-HCI: ©, MC#B1 (pH
7.0): ®, MC#B2 (pH4.0); V. MC#B3 (pH3.0):
v, MCH#A3 (pH9.8).
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Fig. §—Effect of cross-linking time on drug release
from gelatin microcapsule in the dissolution
medium of 0.IN-HCl:0, MC#C1 (1h): e, MC
#C2 (2h): vV, MC#C3 (3h): ¥, MC#A3 (30min).
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Fig. 6 — Effect of reaction temperature on drug release
from gelatin microcapsule in the dissolution
medium of 0.IN-HCl: ©, MC#D1 (4°C): e,
MC#D2 (30°C): 7, MC#D3 (60°C): ¥, MCHA3
(RT).
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Fig. 7— First-order plot of drug release from gelatin mi-
crocapsule in the dissolution medium of 0.IN-
HCl: 0, MC#A3: @, MC#B3: VvV, MCH#C2: V.
MC#D2.
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