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Preparation and Release Characteristics of Dextromethorphan HBr
Ion-exchange Albumin Microcapsule

Eun-Sun Ahn, Young-Soon Ku and Kil-Soo Kim'
College of Pharmacy, Ewha Wormans University, Seoul 120-750, Korea
(Received June 14, 1991)

Dextromethorphan HBr (DMP HBr) ion exchange albumin microcapsules were prepared by the
interfacial polymerization method. The incorporation of drugs in empty albumin microcapsules was
more increased in case of glutaraldehyde (GA) and formaldehyde (FA) than terephthaloyl chloride
(TC) as a cross linking agent. The amount of DMP HBr incorporated into empty albumin microcap-
sules was augemented with increasing DMP HBr concentration and the amount of empty microcap-
sules in the incorporation medium. Increasing the salt concentration in the release medium, the
release rate and the DMP HBr amount released from microcapsules were increased. The release
rates of DMP HBr from microcapsules retarded considerably compared with DMP HBr powder.

Keywords — Dextromethorphan HBr, empty albumin microcapsule, incorporation ion exchange al-

bumin microcapsule, release rate.
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microcapsules

by decantation

a. Chloroform :
Cyclohexane
(1:4v/v)

b. glycerin containing
polysorbate 20
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washing

I

Uiltration and oven dried at 35T for 24 hrJ

Scheme I—Preparation of empty albumin microcapsules.
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Figure 1—Scanning electron micrographs of empty albumin microcapsules prepared with the albumin : cross-linking

agents ratio of 1: 0.15.

A: terephthaloyl chloride, B: glutaraldehyde, C: formal dehyde

B

Figure 2—Scanning electron micrographs of empty albu-
min microcapsules prepared with glutaraldehyde.

A: glutaraldehyde : albumin=1 : 1, B: glutaraldehyde :
albumin=0.025 . 1

Figure 3— Scanning electron micrographs of empty albu-
min microcapsules prepared with the albumin : glutaral-
dehyde ratio of 1:0.025 and cross-linking agents ratio
of 1:0.15.

A: 90 min for cross-linking, B: 30 min for cross-lin-
king

J. Kor. Pharm. Sci, Vol. 21, No. 2(1991)
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Figure 4—Scanning electron micrographs of internal la-
vers of empty albumin microcapsules prepared with
the albumin : glutaraldehyde ratio of 1: 0.025
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Figure 5—Effect of cross-linking agents on the dextro-
methorphan-HBr binding efficiency of the albumin mic-
rocapsules.
@®: terephthaloyl chloride, B: glutaraldehyde, a: formal-
dehyde

DMP HBre| £¢|

Fig 50l ] ¢} 7o} gkpdls} 7}?&2119}94 BlE 1:
0152 AAAFT 603 AE 2 Fe =43
4y Hygrgzdgzdsors Z1—a-4 89.0%,
EEYUI=o)E 31.0%, ZZEFE Y S =N
= 205%7F ol ¥ wlo]lZ 27 100 mgoll s
27} 1.1, 6.9, 7.1mgo] EYsol S ety
U FEYU = HazdadIes=g ALe3
ARt gEo] 6u) ol BASAL o] An=z
ojste] AL JluAE FREEYUE=z 14
Al Fig 6o e 71mA)e] 57} Bess o

J. Kor. Pharm. Sct., Vol. 21, No. 2(1991)

Remaining Amount of Drug(%)
23

0 10 20 30 40 50 60 70
Time(min)

Figure 6—Effect of the concentration of cross-linking
agent on the dextromethorphan-HBr binding efficiency
of the albumin microcapsules.
®: glutaraldehyde : albumin=1: 1, M: glutaraldehyde
albumin=0.5: 1, a: glutaraldehyde : albumin=0.1:
1, O: glutaraldehyde : albumin=0.025 : 1

Table 1—Effect of Initial Dextromethorphan HBr Conce-
ntration on the Number of Drug Molecules Bound to
the Microcapsules

Initial DMP HBr DMP HBr Bound Number of DMP HBr

Concentration (X/m)x103 Molecules Bound
mg/m/ X 103 a X 10-18b
25 173 38.2
5.0 36.4 805
10.0 62.4 138.0
20.0 79.1 1749
30.0 93.1 205.8

a: The symbol X is the amount of dextromethorphan-
HBr bound by weight, m, of microcapsules (mg/mg)
b: Per mg of microcapsules.
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Figure 7—Dextromethorphan release profiles from albu-
min microcapsules as a function of NaCl concentra-
tion.
@: distilled water, @: 0.3%, O: 0.9%
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Figure 8 —Dextromethorphan release profiles from albu-
min microcapsules as a function of the kinds of ion.
W: 0.025M MgCl, a: 005M NaCl, @: distilled wa-
ter
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Figure 9—Dissolution profiles of dextromethorphan
from albumin microcapsules prepared with different
cross-linking agents in pH 1.2 buffer.
M: dextromethorphan-HBr powder, O: formaldehyde,
A: glutaraldehyde, @: terephthaloyl chloride
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Figure 10—Dissolution profiles of dextromethorphan
from albumin microcapsules prepared with different
cross-linking agents in pH 6.8 buffer.
@®: glutaraldehyde, a: formaldehyde, W: terephthaloyl
chloride, ©O: dextrométhorphan-HBr powder
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