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The Preparation of Controlled-Release Microcapsules for
Captopril and Their Dissolution Characteristics
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The captopril microcapsules were prepared and were investigated by measuring their size
distribution using Scanning Electron Microscopy(SEM) and dissolution of captopril. Cetyl
alcohol microcapsules prepared by emulsion melted-cooled method with various ratios of drug
to cetyl alcohol were spherical and uniform. The release rate of cetyl alecohol microcapsules was
decreased proportionally as the content of cetyl alcohol increased but, the particle size of
microcapsules was increased. The surface of cetyl alcohol microcapsules was comparatively
rough as drug content increased. Pellet type microcapsules were prepared using fluidized-bed
coating system by spraying captopril solution on nonpareil-seeds followed by applying Eudragit®
RS solution containing propylene glycol as a plasticizer. The release rate of drug from pellet
type microcapsules decreased as the content of Eudragit® RS increased.

Keywords— Microcapsules, Emulsion melted-cooled method, Cetyl alcohol, Fluidized-bed coat-

ing system, Eudragit® RS
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Scheme I—Preparation of cetyl alcohol micrcapsules
by emulsion melted-cooled method in water.
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Table I— The Process of Eudragit® RS Coating and Content of Captopril in Pellet Type Microcapsules

Step Pellet weight after Sprayer Eudragit® RS Coated Eudragit® Drug amount in DrugIEudragit®

coating (g) amount(g) RS amount(g) pellet{g) RS ratio
0 755 - - 38.14 -
1 784 40 30.76 36.41 1:0.81
2 820 80 68.11 35.74 1:1.79
3 840 120 89.63 33.60 1:2.35
4 874 160 124.58 32.60 1:3.27
5 933 240 184.26 32.00 1:4.83
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Figure 1—The size distribution of cetyl alcohol mi-
crocapsules. Ratios of drug and cetyl alcohol are as
follows. [C11:2, 1:3, E81:4
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Table I— The Efficiency of Captopril Entrapped into
Cetyl Alcohol Microcapsules at Various Drug and Cety!
Alcohol Ratios

Drug : Cetyl alcohol ratioc Entrapment effciency

1:2 92.8+1.2°
1:3 93.91+2.1
1:4 92.5+3.0

*: n=3, mean+S.D.
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Figure 2— Degradation of captopril in two different
solutions as a function of time. -v- K.P. VI. pH 1.2
hydrochloric acid buffer solution, -v- K.P. VI. pH 6.
8 phosphate buffer solution.
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Figure 3— Dissolution profiles of captopril from cetyl
alcohol microcapsules in pH 1.2 (a) and pH 6.8 buff-
er solution(b) at 37°C. Ratios of drug and cetyl al-
cohol are as follows. -0-1:2, -®-1:3, -V-1:4
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Figure 4—Dissolution profiles of captopril from Eu-
dragit RS coated pellet type microcapsules in pH 1.2
(a) and pH 6.8 buffer solution(b) at 37°C. Ratios of
drug and Eudragit® RS are as follows. -O- only drug
coated pellet, -@- 1:0.81, -V- 1:1.79, -¥- 1:2.35,
-0-1:3.27, -u-1:483
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Figure 5—SEM of cetyl alcohol microcapsules con-
taining captopril at various drug and cetyl alcohol
ratios. (@) 1:2, (b) 1:3and (c) 1:4

A 23} cetyl alcohol Plo] AR S MR} Hu|H o
2 @33 43 vpo|agghde 2% Ao Ay

J. Kor. Pharm. Sci., Vol. 28, No. 1(1998)

Y40l F5d ARE Uehagion] FEel v)go]
¥old 48 Y45t volazgde) Ede Ao
A Ro] FAHAHFigure 5).

ad £

1. Cetyl alcohol mlela20A A2A A2
50%(W/V) sucrose® ¥#3R= X3} NaCl &4
Abgsta wut 27 2 W7 20& 248 93% ©]
3ol BRleg 2 Yo vlo|a2AE AxE &
A4

2. Cetyl alcohol mlolZL2Z Al -9 A4 9] %ol
ZI7WA4E §20) AAE0] FET A H vlEo] 10
291 AL Al 1, 2 HollA 5AZE o] F 0% °1F &=
g0}, 1:3 ou} 1:4%0 A-foll= o] Br} oF 20%
AT §2go] USlth 3 270 gl 1A &
Z5)o] 7] 8582 F43% Ao & F
AT o) FREIE MAE] o] HEHE FEE Y
ERNRATE.

3. A1ZF cetyl alcohol Tlola 2] Y= B
A8 Az}t 350~850 pm FES A& EEXE VehY
on x|Fe| ulgo| T wlo|AZAAYTE YA
o] #2717} Z}.

4. Cetyl alcohol nlo]zEztle] AR Ar|7 AR
< 53 749 AP FRAC] ¥ ARE o
Bhliglen oFEel Hlgo| Fold4E FAEE vl
azgtde] AL Aol Ao] A

5. Eudragit® RS2 ZHE "3 vlo|227H4e]

282 Eudragit® RS9 %o 71858 429
WEgo) fadhe AEgS eI

ool Azlz Hol 774 captopril®] WEE Aol
Bl cetyl alcohol vlol2 2317 AP Y vlo]T 23
AL Az3) golfhom 2z}t A|Ae] HEF} B84
uhatel H)E-2 2] X2 2HT AAEY &2 &
g ol g3le] o] HEe Xdd F v AW
AR 22] -4 7Fs4do] Utk AlEErt

L.
2

1) P.B. Deasy, Evaluation of drug-containing mi-
crocapsules, J. Microencapsulation, 11(5), 487-505
(1994).

2) P.B. Deasy, Microcapsulation and related drug pro-
cess, (Marcel Dekker, Inc., New York and



Ao) &3 Captopril Microcapsules®! AX 2 §& 54 13

Basel). pp.1-3

3) Ambegoankar, Anil S., European Patent Ap-
plication, A61K 9/54

4) K. Tagawa, M. Kawata and S. Goto, Biophar-
maceutical evaluation of gelatin-microcapsule
of several oral antibiotics, Chem. Pharm. Bull,
31(1), 269-273 (1983).

5) M. Kawata, M. Nakamura, S. Goto and T.
Aoyama, Preparation and dissolution pat-
tern of Eudragit® RS microcapsule con-
taining ketoprofen, Chem. Pharm. Bull., 34(6),
2518-2623 (1986).

6) Y. Seta, T. Otsuka, H. Tokiwa, H. Na-
ganuma, Y. Kawahara, K. Nishimura and R.
Okada, Design of captopril sustained-release
preparation with oily semisolid matrix in-
tended for use in human subjects, Int. J.
Pharm., 41, 263-269 (1988).

7) M. Otsuka, M. Onoe. Y. Matsuda. Hy-
groscopic stability and dissolution properties
of spray-dried solid dispersion of furosemide
with Eudragit, J. Pharm. Sci., 82, 32-38 (1993).

8) M. Kawata, T. Suzuki, N. Se, Preparation
and Evaluation of Eudragit gel II. In vitro
release of salicylic acid, sodium salicylate
and ketoprofen from Eudragit L and S or-
ganogel, J. Pharm. Sci.,, 80, 1072 (1991).

9) L. P. Wong, C. A. Gilligan and A. L. Wanpo,
Preparation and characterization of sus-
tained-release ibuprofen—cetosteryl alcohol
spheres, Int. J. Pharm., 83, 95-114 (1992).

10) B. Gander, E. Wehrli, R. Alder and H. P.
Merkle, Quality improvement of spray-dried,
protein-loaded D,L-PLA microspheres by ap-
propriate polymer solvent selection, J. Mi-
croencapsulation, 12(1), 83-97 (1995).

11) D. B. Beten, K. Amighi, and A. J. Moes, Pre-
paration of controlled-release coevaporates
of dipyridamole by loading neutral pellets in
a fluidized-bed coating systems, Pharm. Res.,
12(9), 1296-1272 (1995).

12) Y. Seta, T. Otsuka, H. Tokiwa, H. Na-
ganuma, Y. Kawahara, K. Nishimura and R.
Okada, Design and preparation of captopril
sustained-release dosage forms and their
biopharmaceutical properties, Int. J. Pharm.,
41, 245-254 (1988).

13) Y. Seta, T. Otsuka, H. Tokiwa, H. Na-
ganuma, Y. Kawahara, K. Nishimura, R. O-
kada and Hirouki Koike, Preparation and
pharmacological evaluation of captopril sus-
tained-release dosage forms using oily sem-
isolid matrix, Int. J. Pharm., 41, 255-262(1988).

14) G. Ertan, I. Sarig I , Y. Karasulu, K.Er akir
and T. G neri, Sustained-release dosage
form of nitrofurantoin. Part 1. Preparation of
microcapsule and in vitro release kinetics, |
microencapsulation, 11(5), 127-135 (1994).

15) P. Timmins, I. M. Jackson and Y. C. J.
Wang, Factors affecting captopril stability in
aqueous solution, Int. J. Pharm., 11 329-336
(1982).

J. Kor. Pharm. Sci., Vol. 28, No. 1(1998)



