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Pharmaceutical Studies on Microencapsulated
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Propranolo!l hydrochloride was microencapsulated with ethylcellulose by means of phase
separation from cyclohexane. The surface of the microcapsules examined using scanning electron
microscope was porous. The dissolution rate of drug from microcapsules decreased as the weight
ratio of propranolol hydrochloride to ethylcellulose decreased and as the size of microcapsules
increased. The dissolution rate of drug from microcapsules decreased as the viscosity of ethylcel-
lulose and pH of dissolution medium decreased.
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Cyclohexane
stir 400 rpm
_heat to 60C
Ethylcellulose

heat to 70C over 20 min.

Propranolol - HC_I_l-—

heat to 80°C over 60 min.

cool to 35°C over 3hrs
wash with cold cyclohexane
dry at room temperature

[ ’Microcapsule;l

Scheme 1 —Preparation of ethylcellulose mi-
crocapsule of propranolol hydrochloride.
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Table I—Manufacturing Conditions of - Propranolol Hydrochloride Microcapsules.

Condition Basch

A B C D E F
Core to wall ratio? 1:0.5 1:1 1:2 1:2 1:2 1:3
Viscosity of 45 45

ethylcellulose (cps)

10 45 100 45

YPropranolol hydrochloride to ethylcellulose
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Figure 1—Scanning electron micrographs of propranolol hydrochloride microcapsules.
A,B,CD,E and F indicate the batches in Table 1.
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Figure 2—Scanning electron micrograph of pro-
pranolol hydrochloride microcapsule after dissolu-
tion in pH 1, 2 artificial gastric juice for 1 hour.

Yol A AMzA 7 vlolzzzide SEM A
Figls zch, 3wie gk 3¢ gl $3%
olgler] ohgel ¥ HeEAY ulgo] Fgs
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gl TN, 28 £24170 uge 39T
2% oS o 50| ARz pore st Az A
€ £ F o (Fig2), T porer Aol
250 vee e AT + Ust =

o
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Figure 3-—Scanning electron micrograph of pro-
pranolol hydrochloride powder,

Scheme 13 7o) Az¥ wlolz274E Table
ol Asize] = HF27)7) 670, 5umo| 22
diazezelege YAHFigd)y =77 44
pmel Rg A8 & of 2L FoREe]l A2
aggregation 5o} Y& & & UKt TH A
25 wlolazztdle] WESFLE AALEEL
29 Aol Axof Hele] A & A A4k
zzazsdol dig AAER A0 ofo] Tt

Table II—Particle Size Distribution of Propranolol Hydrochloride Microcapsules.

Size range, Mean size, Batch
s um A B C D E F
2210 <210 4,81 0.38 - - - 15, 62 -
210-297 253.5 34.64 24,91 4,03 12,67 25.31 3,73
297 - 500 398.5 20.54 31. 89 10. 42 32.94 15,91 18. 57
500 - 841 670.5 18. 34 22,33 27.50 30.76 19. 18 30,91
841-2000  1420.5 19. 89 18. 93 53.20 21.37 22.20 43,00
2000 - 2830 2415 1.63 1. 45 4. 44 1.85 1.74 0.61
>2830 > 2830 0.16 0.13 0.42 0.41 0.04 0.19

A~F indicate the batches in Table L.

J. Kor. Pharm. Sci., Vol.-17, No. 2 (1987)
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Figure 4—Dissolution profiles of propranolo-
1 hydrochloride from ethylcellulose(45 cps) mi-
crocapsules of various core to wall ratio in pH 1.
2 buffer.
Particle size was 1420,5 #m
Key(core: wall); O, 1:0,5(batch A); X, 1:1
(batch B); @, 1:2(batchD); &, 1: 3(batch F).
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Figure 5—Dissolution profiles of propranolol
hydrochloride from various mean size ethylcel-
lulose microcapsules of 1:2 core to wall
ratio(batch D) in pH 1,2 buffer.

Key; O, 398.5um; @,670,5 pm; %X,1420, 5pm
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Figure 6—Release (%) of propranolol hydroch-
loride from ethylcellulose microcapsules of 1:2
core to wall ratio(batch D) as a function of t'*
{min).
Key; O, 398.5 #m; @,670,5 #m; X, 1420, 5um
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Figure 7—Dissolution profiles of propranolol
hydrochloride from various viscosity ethylellulose
microcapsules of 1:2 core to wall ratio in pH
1,2 buffer. Mean particle size was 1420,5 xm.
Key(viscosity of ethyleellulose); O, 10cps (Batch
C); @, 45cps (Batch D); X, 100 cps(Batch E)
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Figure 8—Dissolution profiles of propranolo-
1 hydrochloride from various viscosity ethylcel-
lulose microcapsules of 1:1 core to wall ratio
in pH 1, 2 buffer.
Mean particle size was 1420, 5 pm.
Key(viscosity of ethylcellulose); O, 10 cps; @,
45 cps(Batch B); X, 100 cps
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Figure 9— Dissolution profiles of propranolol

hydrochloride from ethylcellulose microcapsules

of 1:2 coreto wall ratiolbatch D) in pH 1,2

artificial gastric juice (@) and in pH 6,8
buffer(x). Mean particle size was 670,5 um.
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Figure 10 —Effect of paraffin wax treatment on
dissolution profile of propranolol hydrochloride
from ethylcellulose microcapsules of core to wall
ratio 1: 2(batch D) in pH 1,2 buffer. Mean par-
ticle size was 1420,5 pm.

Key; @, ethylcellulose{batch D).enly O, treat-
ed with 2% paraffin wax soln.
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