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Microencapsulations of amoxicillin and cephalexin, using Eudragit RS, RL, E, S and L were inves-
tigated. The microcapsules were prepared by the solvent evaporation process in liquid paraffin
phase, which is based on dispersion of acetone/isopropanol containing the drug in liquid paraffin.
Aluminium tristearate was used as an additive for the preparation of microcapsules. The size distri-
bution, dissolution test and observation by SEM were examined. Good reproducibility in microcap-
sule preparation was observed. The microcapsules obtained were spherical and free-flowing particles.
The dissolution rates of amoxicillin and cephalexin from the microcapsules were considerably dec-
reased as compared with those from amoxicillin and cephalexin powder, respectively. As the disper-
sing agents (aluminium tristearate) increased, the particle size of microcapsules decreased and the
dissolution rate increased. In order to control the release rate of drugs, microcapsules were prepared
by mixing Eudragit RS/RL or Eudragit S/L. As Eudragit RL ratio in microcapsule of Eudragit
RS/RL increased, the dissolution rate increased. As Eudragit L ratio in microcapsule of Eudragit
S/L increased, the dissolution rate increased. Furthermore, the release rates of drugs from Eudragit
RS/L or RS/polyelthylene glycol 1540 (PEG 1540) were examined. The dissolution rate of drugs
increased with increasing of Eudragit L or PEG 1540 ratio. In conclusion, the release rates of
drugs from Eudragit RS/RL or RS/PEG 1540 microcapsule could be controlled, and these microcap-
sules will be convenient for reducing frequency of administration.

Keywords —Microencapsulation, Eudragit RS, RL, E, S and L, Amoxicillin, Cephalexin, Aluminium
tristearate, Scanning electron micrograph.
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Eudragit dissolved in acetone/ isopropanol
added aluminum tristearate
added drug powder (less thlan 149 um particle diameter)
stirred (10, 1 prop((eller, 250 rpm, 20 min)"
poured into liquld paraffin 200 m/
stirred (gradually Iheat, 3 propellers)
filtered
washed with 50 m/ ﬁ)f n-hexane (5 times)
dried (12 h, under reduced pressure}

Scheme I—Preparation of Eudragit microcapsules by the
solvent evaporation process in liquid paraffin.
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Table 1—Freparation of Eudragit Microcapsules Containing Amoxicillin (AMX) or Cephalexin (CEPH)

Drug Eudragit Acetone  rpm Al-Tristearate Temperature  Time Isopropanol
() ® (m)) @ () (h) (ml)
AMX RS (60) 30 190 0.25 35 4 -
(1.75) RL @.77) 42 250 048 35 2 18
E 475 30 190 0.50 35 4 -
S (365 24 250 1.65 35 2 36
L (390 24 250 1.35 35 2 36
CEPH RS (4.85) 30 190 0.36 35 4 -
(1.75) RL (4.85) 42 250 0.36 35 2 18
E 4.75) 30 190 0.50 35 4 -
S (365 42 250 1.65 35 2 18
L (390 42 250 1.35 35 2 18
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Table Y~ Preparation of Eudragit RS/RL or S/L Microcapsules Containing Amoxicillin (AMX) or Cephalexin (CEPH)

Drug Eudragit Acetone rpm Al-tristearate Temperature” Time" Isopropanol ~ Eudragit ratio
® @ (ml) ® ©) (hr) (mi)
AMX RS/RL (1.38/4.12) 30 500 04 35 5 - 25/75
(1.1) RS/RL (2.75/2.75) 30 500 0.4 35 5 - 50/50
RS/RL (4.12/1.38) 30 500 0.4 35 5 - 75/25
CEPH RS/RL (1/38/4.12) 30 500 04 35(55) 2(5) 30 25/75
(1.1) RS/RL (2.75/2.75) 30 500 04 35(55) 2(5) 30 50/50
RS/RL (4.12/1.38) 30 500 04 35(55) 2(5) 30 75/25
CEPH S/1.  (1.38/4.12) 42 500 1.0 35(55) 2(5) 18 25/75
D SAL  (275/2.75) 42 500 1.0 35(55) 2(5) 18 50/50
S/ (4.12/1.38) 42 500 10 35(55) 2(5) 18 75/25

D Acetone was evaporated at 35C

for 2 hr, and isopropanol was evaporated at 55C for 5 hr.

Table Il —Preparation of Eudragit RL" RS/L and RS/PEG Microcapsules Containing Amoxicillin (AMX) or Cephalexin

(CEPH)
Drug Eudragit Acetone rpm Al-tristearate Temperature? Time? Isopropanol Eudragit ratio
© (2 (ml) @ ) © (hr) (ml)
AMX RL (5.0) 30 500 0.2 35 5 - -
(1.5) RL G.0) 30 500 0.4 35 5 — -
RL 6.0) 30 500 0.6 35 5 - -
CEPH RS/L (44/1.1) 42 500 10 35(55) 2(5) 18 80/20
11D RS/PEG (44/1.1) 42 500 05 35(55) 2(5) 18 80/20

DEudragit RL microcapsules were prepared with different amount of aluminum tristearate.
D Acetone was evaporated at 35C for 2hrs, and isopropanol was evaporated at 55C for 5 hr.
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Figure 1—Scanning electron micrographs of Eudragit microcapsules (MC) containing 20% amoxicillin or cephalexin.
Key: (a) Eudragit RS MC containing 20% amoxicillin, (b) Eudragit E MC containing 20% amoxicillin, (c) Eudragit
RS MC containing 20% cephalexin, (d) Eudragit E MC containing 20% cephalexin
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Figure 2—Scanning electron micrographs of Eudragit microcapsules (MC) containing 20% amoxicillin or cephalexin.
Key: (a) Eudragit RS/RL MC containing 20% amoxicillin, (b) Eudragit RS/RL MC containing 20% cephalexin, (c)
Eudragit S/L MC containing 20% cephalexin
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Figure 3 —Scanning electron micrographs of Eudragit microcapsules (MC) containing 20% amoxicillin or cephalexin.
Key: (a) Eudragit RL MC containing 20% amoxicillin and aluminium tristearate (0.2 g), (b) Eudragit RS/L MC contai-
ning 20% cephalexin, (¢) Eudragit RS/PEG MC containing 20% cephalexin
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Figure 4—Frequency distribution for Eudragit microcapsules.
Key: (a) Eudragit microcapsules containing 20% amoxicillin (O; RS, @; RL, O; E, m; S, A; L). (b) Eudragit microcap-
sules containing 20% cephalexin (O; RS, @; RL, (0; E, & S, a; L)
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Figure 5—Frequency distribution for Eudragit microcapsules (MC).

Key: (a) Eudragit RS/RL MC containing 20% amoxicillin (O; RS/RL (25/75), @; RS/RL (50/50),

&; RS/RL (75/25)).

(b) Eudragit RS/RL MC containing 20% cephalexin (O; RS/RL (25/75), ®; RS/RL(50/50), ~; RS/RL (75/25)). (c)
Eudragit S/L MC containing 20% cephalexin (O; S/L (25/75), @; S/L (50/50), A; S/L (75/25)). (d) Eudragit MC

containing 20% cephalexin (O; RS/PEG, @; RS/L).
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Figure 6— Dissolution (%) curves of amoxicillin (AMX)
from Eudragit microcapsules and powder at 37C, pH
6.8 and 50 rpm.
Key: O; RS, @ RL, O; E, ® S, 45 L, a; powder.
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Figure 7-Dissolution (%) curves of cephalexin (CEPH)
from Eudragit microcapsules and powder at 37C, pH
6.8 and 50 rpm.

Key: O; RS, @; RL, [; E, B; S, 2; L, a; powder.
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Figure 8—Dissolution (%) curves of amoxicillin (AMX)
from Eudragit RS/RL microcapsules at 37C, pH 6.8 and
50 rpm.
Key: O; RS/RL (25/75), @; RS/RL (50/50), »; RS/RL
(75/25).
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Figure 9— Dissolution (%) curves of cephalexin (CEPH)
from Eudragit RS/RL microcapsules at 37C, pH 6.8 and
50 rpm.

Key: O; RS/RL(25/75), ®; RS/RL(50/50), »; RS/RL (75/
25).
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Figure 10— Dissolution (%) curves of cephalexin (CEPH)
from Eudragit S/L. microcapsules at 37C, pH 6.8 and
50 rpm.
Key: O; 5/1(25/75), @; S/L (50/50), 4; S/L (75/25).
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Figure 11—Dissolution (%) curves of amoxicillin (AMX)
from Eudragit RL microcapsules at 37C, pH 6.8 and
50 rpm.
Key: Added amount of aluminium tristearate are as fol-
lows: O; 02g @; 04g 2; 06g.
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Figure 12—Dissolution (%) curves of cephalexin from
Eudragit RS/PEG microcapsules and Eudragit RS/L mi-
crocapsules at 37C, pH 6.8 and 50 rpm.

Key: O; RS/PEG, m; RS/L.
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Figure 13—~ Scanning electron micrographs of Eudragit microcapsules containing 20% cephalexin. Micrographs were

observed 6 hr after dissolution test.

Key: (a); Eudragit RS, (b); Eudragit RL, (c); Eudragit RS/RL
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