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Preparation and Evaluation of Sustained Release Aspirin Microcapsules
- Using Eudragit RS® Polymer

In Koo Chun and Dong Won Shin
Dongduck Women's University, Seoul 136, Korea

Abstract—Eudragit RS® polymer was used as a wall material for the microencapsulation of
aspirin by a phase separation method from chloroform-cyclohexane system with 5% polyisobutylene
(PIB) in cyclohexane, and microcapsules obtained were evaluated by particle size analysis, scanning
electron microscopy (SEM), drug release and drug stability test. With PIB as a coacervation
inducing agent, smooth and tight microcapsules with less aggregation were obtained. Below 1 : 0. 3
core-wall ratio, it was possible to coat individual particle. Variation of production conditions showed
that increasing the proportion of wall material, particle size and wall thickness of microcapsules
and the concentration of parafin wax in cyclohexane as a sealant sustained drug release rates
effectively. - SEM confirmed that larger microcapsules afier drug release did not rupture into
smaller particles but contained a few small pores on the surface. Aspirin release from Eudragit
RS® coated microcapsules was independent of the pH of medium, and the mechanism of drug
release from non-sealed and sealed microcapsules appeared to fit Higuchi matrix model kinetics.
Agpirin in the mixture of aspirin microcapsules and sodium bicarbonate was by far more stable

than that in the mixture of pure aspirin and sodium bicarbonate.
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Scheme 1-Chemical structure of Eudragit” RS®.
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Scheme 2-Preparation of Eudragit RS® microcapsules
using a phase separation method by non-
solvent addition.
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Fig. 1-Solubility of aspirin in chloroform-cyclohexane
system at 25°C.
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Fig. 2-Scanning electron micrographs of solidified

- coacervate droplets of Eudragit RS® alone.
Key: A, x50 ; B, x3,000

Table I-Sieve analysis of microencapsulated aspirin
using Eudragit RS® in the absence and
presence of PIB.

Size In the absence In the presence
range, pm of PIB of PIB
>1,000 19.0 0
420~1, 000 60.5 0.5
297 ~420 12.7 02
149~297 7.8 58.3
125~149 0 41.0

<12y -0 0
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Fig. 3-Scanning electron micrographs of aspirin mi-
crocapsules prepared without PIB.
Key: A, x150; B, x3,000
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Fig. 4-Release of aspirin from microcapsules prepared

in the absence and presence of -coacervation-
inducing agent.

Key: o, uncoated aspirin; e, without PIB;

o, with 5% PIB

Table II-Sieve analysis of microencapsulated aspirin
using Eudragit RS® and different grades of

PIB.
Size PIB

range, pm B12 B50 B100

>1, 000 18.1 0 0.2
420~1, 000 64.3 0.5 21.7
297 ~420 13.5 0.2 28.0
126~297 4,1 99.3 50.1

<125 0 0 0

J. Pharm. Soc. Korea
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Fig. 6-Release of aspirin from 149~297 pm Eudragit
RS® coated microcapsules prepared with differ-
ent core-wall ratios at 37°C, pH6.8- and
100rpm.
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Table III-Sieve analysis of aspirin microcapsules manufactured at different core-wall ratios.

Core-wall ratio at manufacture

Size range, pm

1:0.1 1:0.3 1:0.5 11 1:1.5
>1,000 0 0 0 0 0
420~1, 000 0 0 0.5 47.9 84.4
297 ~420 0 0 0.2 18.6 12.9
149~297 41.4 56. 4 58.3 33.5 2.7
125~149 58. 6 43.6 41.0 0 0
<125 0 0 0 0 0

X160

X 3000 X 3000
A B

% 3000

x 3000

X 3000
D E

Fig. 7-Scanning electron micrographs of aspirin microcapsules coated with Eudragit RS® polymer at different

core-wall ratios.

Key: A, 1:0.1; B, 1:0.3; C, 1:0.5; D, 1:1; E. 1:1.5
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Fig. 8-Scanning electron micrographs of microca-
psules after release of aspirin into pH6.8
buffer at 37°C
Key: A, x150; B, x3,000
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Fig. 9-Scanning electron micrographs of aspirin
microcapsules sealed with 109% paraffin wax
in cyclohexane.

Key: A, x150; B, %3,000
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Table IV-Comparison between linearization of release rate data by first—order and diffusion treatments
for aspirin microcapsules using Eudragit RS® polymer.

% Sealant Release rate constant

Correlation coefficient of plots of
Q' /dt versus

treated K’®, mg/min'? K®, min-*(x10°) yQ Q
0 14. 38(0. 9958) 8.72(—0. 9942) 0. 9883 —0.9151
0.1 10. 39(0. 9865) 5, 41(—0. 9767) 0. 9658 —0.8866 -
0.5 8. 44(0. 9709) 4.08(—0.9870) 0. 9590 —0.7942
3.0 3.63(0. 9874) 1.53(—0. 9480) 0. 9284 —0.8526
10.0 3. 24(0. 9593) 1. 29(—0. 9124) 0. 9471 —0. 8692

aCalculated from Eq.(2).
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Fig. 10-Release of aspirin from Eudragit RS® coated
microcapsules sealed with paraffin wax solu-
tion of different concentrations at 37°C, pH
6.8 and 100rpm.
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Fig. 11-Plots of release rate into pH6. 80 phosphate
buffer of aspirin from Eudragit RS® coated
microcapsules  against the amount of drug
release(Q’) and the reciprocal of the amount
of drug release(1/Q").
Key: o,dQ’/dt versus Q' and
o, dQ’/dt versus 1/Q’
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Fig. 12-Release of aspirin from Eudragit RS® coated
microcapsules with different particle size
ranges.

Key: o, 149~177um; e, 177 ~297 ym;
o, 420~1, 000xm
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Fig. 13-Effect of pH on the dissolution behaviors of aspirin alone (A) and 125~149ym Eudragit RS®
coated aspirin microcapsules. (B) in various buffer solutions.
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Fig. 14-Comparison of dissolution of aspirin “from
Eudragit RS® coated microcapsules and com-
mercially available aspirin preparations at
37°C, pH6.8 and 100rpm.

Key: o, commercial aspirin plain tablets
e, commercial tablets prepared with EC
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Table V-Residual amount (mg) of aspirin in Eudragit RS® coated microcapsules at accelerated storage

conditions.
Wall thickness, Storage period, hr
Sample®
pm Initial 89 213 304
Intact aspirin® — 50(100) 19. 83(39. 66) 18.43(36. 86) 11.05(22.10)
Microcapsule AY 16.2 50(100) 25, 48(50. 97) 24, 81(49. 62) 19.74(39.48)
Microcapsule B* 18.5 50(100) 33.70(67. 40) 30. 31(60. 62) 29. 91(59. 82)
Microcapsule C? 27.3 50(100) 34.77(69.54) 30.55(61.10) 30. 28(60. 56)

#Each sample was mixed with the equal quantity of sodium bicarbonate and stored at 37°C and 75.1%
RH. YPercentage of residual aspirin. ©420~500xm. ?Manufactured from 420~500pm aspirin. ®Manu-
factured from 177~210pm aspirin. ?Manufactured from 210~350xm aspirin.
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