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Effects of Aluminum Tristearate in the Preparation of Sustained
Release Ethambutol Hydrochloride Microcapsules

Bong Shin Yoo
College of Pharmacy, Sookmyung Women's University, Seoul 140-742, Korea
(Received December 2, 1988)

The role and effect of aluminum tristearate in microencapsulation were investigated based on the
dispersion system of ethambutol hydrochloride in acetone-liquid paraffin. Eudragit RS was used as a
wall-forming material. Eudragit RS microcapsules prepared using aluminum tristearate were uni-
form, free-flowing particles. The phase diagram of ethambutol hydrochloride-Eudragit RS-aluminum
tristearate indicated that spherical microcapsules ranging from 250 to 1400 um in diameter could be
prepared only in a very limited region. Instrumental analysis using an energy dispersive-type X-ray
microanalyser and a scanning electron microscope showed that aluminum tristearate was localized
near the surface of microcapsules. From these results, it was presumed that aluminum tristearate
reduced the phase tension between Eudragit microcapsules and liquid paraffin, The dissolution rates
of ethambutol hydrochloride from Eudragit RS microcapsules were consideraly lower than those
from ethambutol hydrochloride powders and decreased as the amount of aluminum tristearate

decreased.

Keywords — microencapsulation, ethambutol hydrochoride, Eudragit RS, phase diagram, sustain-

ed release, scanning electron micrograph
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Dissolve Eudragit RS in 30 m! of acetone

]
Add aluminum tristearate

Add ethambutol }'1ydrochloride powder
Stir (10°C, 2l50 rpm, 20 min)
Pour into 200 m|l of liquid paraffin
Stir (gradually elevatld to 35°C, 200 rpm, 4hr)
FilLer
Wash with 50 m'll of n-hexane (5 times)

!
Dry(under reduced pressure, 12hr)

Scheme 1— Preparation of Eudragit RS microcapsules
antaining ethambutol hydrochloride by solvent evapora-
tion process in liquid paraffin.
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Table I— Formulation for Preparing Eudragit RS Micro-
capsules Containing Ethambutol Hydrochlo-

ride.
Ethambutol Eudragit RS Aluminum
hydrochloride ®) tristearate
(®) (2)
1.75 5.15 0.10
2.45 4.40 0.15
3.15 3.55 0.30
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Table I1— Sieve Analysis of Microencapsulated Etham-
butol Hydrochloride Using Different Percent
of Aluminum Tristearate.

Size range Aluminum tristearate (%)
(um) 1.43 2.14 4.3
841-2000 11.2 5.3 —
500-841 41.3 36.5 32.7
297-500 36.3 42.9 49.3
210-297 0.2 15.3 18.0
100"
\O\O/)
S
T 50f
B

1 i 1 1 1 1
0 15 30 45 60 75 90
Volume of acetone (m/)
Figure 1— Diagram for the volume of acetone and yield
in the preparation of Eudragit RS microcapsules con-
taining 25% ethambutol hydrochloride. The amount of
liquid paraffin was held constant at 200 m/.

o] ofo] 7145 iRk 2717t A
ofolazZHdzlol st MEd
old| Bl A7} Lkl GAlolRly-E wlola Tt

A #5570 BAE Fig, 1o vebigict, oAl

Eo] 30m/ ol A uwl= oF 80%2] ‘%ﬁ e}

ol 30m/ °]Ekd wie U= £719] 7™ e

Az gslelo] Faslo] £5F2 FHAEd

ae]a 45ml o)Al We HF s 7

£o)5 A3 AAAIE dloll of 6-8 A|zko] &

25, wetA A 4o &4 -Eudragit

RS-aluminum tristearate wjolzZ a2zl o

g AHRPL oM E 30miet FEutetE 200m/

£ AR&3lo] A=t
Fig. 29 99 IolA& gJate] Aol E1x|o]

ofo] 2.z 7o) ikt Holg om] o IIeA

beakote,

I. Kor. Pharm. Sci., Vol. 18, No. 4(1988)



178 i
§

‘.SS

S

Yv

7‘ n %
c:.’.:::(./:\:/:‘-::-‘-‘ e U
90 50 10

Eudragit RS

Figure 2— Phase diagram for the microencapsulation of
ethambutol hydrochloride-Eudragit RS-aluminum tris-
tearate system. The description of each region (I-II1) is
as follows: I, dispersion; II, microencapsulation and III,
flocculation.
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Figure 3— Scanning electron micrographs of Eudragit RS microcapsules’ containing ethambutol hydrochloride.
Contents of ethambutol hydrochloride are as follows: (A), 25 %; (B). 35 % (C), 45 %
Percentages of aluminum tristearate are as follows; A, 1.43%; B, 2.14% and C, 4.30%
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Figure 4—Dissolution curves of ethambutol hydro-
chloride from Eudragit RS microcapsules and powder at
37°C and 100 rpm in distilled water.
Percentages of ethambutol hydrochloride are as follows :
A, powder (100%); O, 45%: e, 35%: A, 25%
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Figure 5—Dissolution curves of ethambutol hydro-

chloride microcapsules at 37 °C and 100 rpm in distilled

water,

Percentages of aluminum tristearate are as follows: o,

0.72%; e, 1.42% and A, 2.05%.
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Figure 6— Energy dispersive-type X-ray microanalysis
of Eudragit RS microcapsules containing 20% etham-
butol hydrochloride.
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