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Improvement of Solubility of Atorvastatin Calcium Using
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ABSTRACT — SMEDDS is mixture of oils, surfactants, and cosurfactants, which are emulsified in aqueous media under
conditions of gentle agitation and digestive motility that would be encountered in the gastro-intestinal(GI) tract. The main
purpose of this work is to prepare self-microemulsifying drug delivery system(SMEDDS) for oral bioavailability enhance-
ment of a poorly water soluble drug, atorvastatin calcium. Solubility of atorvastatin calcium was determined in various vehi-
cles. Pseudo-ternary phase diagrams were constructed to identify the efficient self-emulsification region and particle size
distributions of the resultant micro emulsions were determined using a laser diffraction sizer. Optimized formulations for
in vitro dissolution and bioavailability assessment were Capryol® 90(50%), Tetraglycol(16%), and Cremophor® EL(32%).
The release rate of atorvastatin from SMEDDS was significantly higher than the conventional tablet (Lipitor®), 2-fold. Our
studies ilustrated the potential use of SMEDDS for the delivery of hydrophobic compounds, such as atorvastatin calciom
by the oral route.

Key words — Atorvastatin calcium, SMEDDS, Phase diagram, Cosurfactant, Surfactant, Oil
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Table I-Solubility of Atorvastatin Calcium with Various
Solvents at 20+ 1°C

Solvents Solubility (mg/m/)
PEG 200 102.30
PEG 400 104.88
PEG 600 104.22
Ethyl Carbitol® 109.74
Tetraglycol 109.66
Triacetin 0.15
Labrafil® M1944CS 0.95
Brij® 30 84.66
Capryol® 90 0.84
Labrasol® 103.26
Labrafac® CC 0.10
Labrafil® M2125 3.00
Labrafac® 1349 0.22
Tween® 20 9.88
Tween® 80 14.10
Lauroglycol® 90 26.47
Cremophor® EL 20.56
Polypropylene glycol 0.63
Water 0.14
Qil Surfactant
Drug /
Cosurfactant

t t

Dissolution, 40°C Mixing, Smin

{Vortex)

Mixing, Smin
{Vortex)

SMEDDS

Figure 2—Solubilization method of atorvastatin calcium using
SMEDDS.
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Table II-The Composition of SMEDDS with Amounts of Solubilizer, Surfactant and Cosurfactant

Batch Oil content Oil(g) S/CoS ratio Surfactant(g) Cosurfactant(g) S/CoS content
1 5% 0.075 1.116 0.279 93%
2 10% 0.15 1.056 0.264 88%
3 20% 0.3 0.936 0.234 78%
4 30% 0.45 ¥ 0.816 0.204 68%
5 50% 0.75 0.576 0.144 48%
6 80% 1.2 0.216 0.054 18%
7 5% 0.075 0.93 0.465 93%
8 10% 0.15 0.88 0.44 88%
9 20% 0.3 0.78 0.39 78%
10 30% 0.45 7 0.68 0.34 68%
11 50% 0.75 0.48 0.24 48%
12 80% 1.2 0.18 0.09 18%
13 5% 0.075 0.6975 0.6975 93%
14 10% 0.15 0.66 0.66 88%
15 20% 0.3 0.585 0.585 78%
16 30% 0.45 n 0.51 0.51 68%
17 50% 0.75 0.36 0.36 48%
18 80% 1.2 0.135 0.135 18%
19 5% 0.075 0.465 0.93 93%

20 10% 0.15 0.44 0.88 88%
21 20% 03 0.39 0.78 78%
22 30% 0.45 172 0.34 0.68 68%
23 50% 0.75 0.24 0.48 48%
24 80% 1.2 0.09 0.18 18%
25 5% 0.075 0.279 1.116 93%
26 10% 0.15 0.264 1.056 88%
27 20% 0.3 0.234 0.936 78%
28 30% 0.45 v 0.204 0.816 68%
29 50% 0.75 0.144 0.576 48%
30 80% 1.2 0.054 0.216 18%
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AAA ARG E40l AMEE ol s g HEE o}
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Figure 3—Phase diagram with various ratio of cosurfactant(Tetraglycol), oil(Capryol® 90) and surfactant(Cremophor(@ EL), (a) S/CoS=4/1,
(b) S/CoS=2/1, (c) S/CoS=1/1, (d) S/CoS=1/2 and (¢) S/CoS=1/4.
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Figure 4-Particle size distribution according to duration at pH 7.6.
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