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Preparation of Solid Dosage Form containing SMEDDS of
Simvastatin by Microencapsulation
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ABSTRACT-The objective of this study was to solidify the simvastatin self-microemulsifying drug delivery system
(SMEDDS) and to improve the encapsulation efficiency of solidified alginate beads using sodium alginate. Typical sim-
vastatin SMEDDS was composed of various oils, surfactants and cosurfactants. Also solidified-alginate beads was prepared
by crosslinking liquid emulsion mixtures containing sodium alginate and other excipients (cetylpyridinum chloride (CP-Cl),
hydroxypropyl methylcellulose, starch and so on). in CaCl, solution, it has been investigated that the drug release pattern
and encapsulation efficiency were varied with the ratio of cationic lipid (CP-Cl). Solidified sodium alginate beads containing
simvastatin SMEDDS were redispersed into media without re-aggregation. Oil droplet size of redispersed solidified-beads
in media produced smaller than the initial size. The density of beads and drug loading amount were increased with increas-
ing cationic lipid content. These systems have advantages of storage stability and predictability of drug release rate.

Keywords—Simvastatin, SMEDDS, Sodium alginate, Dissolution behavior, Cationic lipid, Encapsulation efficiency
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Table I-The Compositions of SMEDDS with Varying Amounts
of Solubilizer, Surfactant and Cosurfactant

Composition(g A B C D E F G H I J K

Simvastatin 0.3 0.3 0.3 0.3 03 0.3 03 03 0.3 0.3 0.3

Capryol ® 90 16 1.6 16 1.6
Lauroglycol ® 90 1.6
Labrafil® M 1944 CS 1.6 12 12
Labrafil® M 2125 CS 16 12
Triacetin 0.66

Carbitol® 12 12 12 12134 1.6
PEG 400 1.2
Propylene Glycol 1.2

Dimethyl ether
isosobide

Cremopher® EL
Tween 80

1.2 1.6 1.6

1.2 12 121212121220
12 12 12

Table II-Solubilities of Simvastatin with Varying Kinds of
Solvents (n=3, meanzstandard error) at 20°C

Solvent Solubility (mg/ml)
Capryol ® 90 144.44+4.89
Labrafil® M1944 CS 40.9620.91
Labrafac Lipophilc® WL 1349 17.7110.40
Carbitol® 194.3548.95
Tween 60 72.16+2.30
Tween 80 68.63%1.06
PEG 400 44.0842.90
Cremophor ® EL 70.5314.60
Brij ® 30 68.04+16.26
Brij® 92 7233420.10
Labrafac® CC 17.3140.61
Triacetin 39.3245.23
Labrafil® M2125 CS 34.1343.23
Labrasol ® 76.45+0.31
Span 80 52.12+4.30
Lauroglycol ® 90 99.83+5.84
Tricaprylin 18.4140.55
PEG 200 46.84+3.12
Polypropylene glycol 22.1110.87
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Figure 1-Size of the products from Table IV.

Table IV-Formulations of Simvastatin SMEDDS Varied with
the Amount of Solubilizer, Surfactant and Cosurfactant

Component (w/w %) A-A A-B A-CA-D A-E A-F A-GA-H A1

Simvastatin 24 48 7.0 91 11.113.014916.7 184
Capryol ® 90 39.0 38.0 37.2 36.3 35.5 34.8 34.1 333 32.6
Carbitol® 293 28.627.927.3 26.7 26.1 25.525.0 24.5
Cremophor® EL 203286279273 26.726.125525024.5
T AR Wl g o 8385 ST =Y
?é‘ S Z7PAA7IAA AZE SMEDDS AE-S A 197

BN FAET F29 2] B EAS Bl mokow
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& BRom AES} AFATE A 193 B ol &
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Table ITI-The Results of Mean Droplet Size in Distilled Water (nm)

A B C D E F G H I J K
Droplet size in 2353
33. 176. . - :
water (nm) 6 769 1425 1513  766.7 379 37.2 recrystallize 47.1 256.8
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Table V-The Composition of Sodium Alginate Microbead
Containing Cationic Lipid, Cetylpyridinium Chloride (CP-Cl)

(wiw %)
Baich SMC*EE;S/ :fg‘li;l:t‘; HPMC  Starch  CP-Cl
CP-1 6.7 2.1 6.1 152 0
P2 657 119 6.0 14.9 1.5
cP3 64.7 138 5.9 147 29
P4 629 114 57 143 57
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