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Improvement of Bioavailability for Lovastatin using Self-microemulsifying
Drug Delivery System
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ABSTRACT-A self-microemulsifying drug delivery system (SMEDDS) was developed to increase the dissolution rate, sol-
ubility, and ultimately bioavailability of a poorly water soluble drug, lovastatin. SMEDDS was the mixtures of oils, sur-
factants, and cosurfactants, which emulsify under conditions of gentle agitation, similar to those which would be
encountered in the gastro-intestinal (GI) tract. Various types of self-emulsifying formulations were prepared using four types
of oil (Capryol 90, Lauroglycol 90, Labrafil M 1944 CS and Labrafil M 2125), two surfactants (Cremophor EL and Tween
80), and three cosurfactants (Carbitol, PEG 400 and propylene glycol). The efficiency of emulsification was studied using
a laser diffraction size analyzer to determine particle size distributions of the resultant emulsions. Optimized formulations
selected for bioavailability assessment were Carpryol 90 (40%), Cremophor EL (30%) and Carbitol (30%). SMEDDS con-
taining lovastatin (20 mg and 5 mg) were compared to a conventional lovastatin tablet (Mevacor®, 20 mg/tab) by the oral
administration as prefilled hard gelatin capsules to fasted beagle dogs for in vivo study. The area under the serum con-
centration-time curve from time zero to the last measured time in serum, AUCq .24, Was significantly greater in SMEDDS,
suggesting that bioavailability increase 130% and 192% by the SMEDDS, respectively. The self-emulsifying formulations
of lovastatin afforded the improvement in absolute oral bioavailability relative to previous data of lovastatin tablet for-
mulation. These data indicate the utility of dispersed self-emulsifying formulations for the oral delivery of lovastatin and

potentially other poorly absorbed drugs.

Keywords—Self-microemulsifying drug delivery system, Lovastatin, Bioavailability.
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Figure 1-Chemical structures of (A) lovastatin and (B) lovastatin
acid.
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Table I-Formulations of lovastatin SMEDDS with
amounts of solubilizer, surfactant and cosurfactant

varying

Composition

(Wiw %) A B C D E
Lovastatin 2.5 2.5 2.5 2.5 2.0
Capryol 90 23.3 47.1 443 40.0 45.8
Carbitol 46.7 354 332 30.0 222
Cremophor EL 27.5 15.0 20.0 27.5 30.0

Table II-Formulations of SMEDDS with varying amounts of
drug and cosurfactants

Composition (w/w %) F G H I
Lovastatin 2 2 2.5 2.5
Capryol 90 222 40 40 40
Propylene glycol - - 30 -
Dimethyl ether isosorbide - - - 30
PEG 400 45.8 30 - -
Cremophor EL 30 27.5 27.5 27.5
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(A) lovastatin (x800)

(B) Freeze milled-lovastatin (x800)

(C) Freeze milled-lovastatin (x5000)

Figure 2-SEM photographs of lovastatin powder before/after
freeze milled micronization.
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Figure 3-XRD of lovastatin and freeze-milled lovastatin.

Table III-Solubilities of lovastatin for various solvents

Solvent S(fnhgl});lithy Solvent S(fri;})ﬁ;)y
Carbitol 42 Triacetin 377
Capryol 90 38 Brij 30 14.3
Polyethylene glycol 194 Brij 92 11.1
Propylene glycol 153 Cremophor EL 6.67
E(I)I;l:rt}l:iydleether 33 Lauroglycol 90 35

Lipophilic Balance (HLB)7} W& Apido] 746 Qo=
2% 5917100 Table IMONA VERH ble} o] 10711] Guf
£ AT 58] 2ol B4 oot oFgo] B A& E
oL LYol s EHEA she YR Capryol®
902 HLB7} 622 dWtAQl 99 HLBYET thh &of
=olx PgslE] 4190 vnd $& 2hleldle] 3=
(38 mg/mHE YERNRI71e| Zul~EFE] SMEDDSE A|23h=
o dejxe] F R ARSI e G ofEe] &
A o] 8EE cabitok 7Y 2 £8= (42 mgm)E
Hol RaAHEA R Adslgint. o]& vjgo 2 SMEDDS
5 A o] =S /M T ¢ e Fo odE
Capryol® 902 BHZAHIAAZE carbitols 18|30 AHE
JA 2= Cremophor ELS A®8le] ARE-31T).

0|M7el @Y o =37
SMEDDS A|%-& A19], A28 2 EolA FA == 44
o) Z27) % FERE A B A FE AAe) HEE
A 93 308 o1 A T FH e feldEE FA8)
it} o|=RE] oFgo] Selale] vAlRSt AEHE T ¢
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Table IV-The mean diameter (nm} and 95% confidence interval of the emulsion diluted 10 times in simulated gastric and
intestinal juices estimated using the particle size analyzer

A B C D E F G H I
DW 131* 284 40.1 38.9 75.3 173 25.8 825 95.3
124-138**  27.7-29.1  39.0-413  37.8-40.0 722-783 162-183 25.2-26.4  70.8-942  912-994
Simulated 138 86.5 65.9 272 443 133 27.8 62.7 86.4
gastric juice 131-146 82.8-90.3 63.4-684 266279  429-457 126-140 27.1-284  60.2-652  79.8-93.0
Simulated 190 65.2 93.4 283 51.1 206 27.7 83.9 88.0

intestinal juice ~ 178-202 62.8-67.7 89.2-97.6  27.8-293  49.8-52.8 192-220 27.1-284  82.5-853  82.9-93.1

* mean diameter (nm)
** 95% confidence interval
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tric juice.
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Figure 6-Serum concentration of lovastatin acid after oral ad-
ministration for conventional tablet and new SMEDDS formulation
in the beagle dogs (n=3, meantstandard error).

Table V—Pharmacokinetic parameters of lovastatin acid when
lovastatin preparations were orally administered into the
beagle dogs (n=3, meanstandard error)

P . Mevacor®  SMEDDS-D  SMEDDS-D
arametet 20 mg form 20 mg form 5 mg

AUCo — 24 198.86+49.16 258.88+85.74% 01.4924628**
(ng - hr/m/)
Conax (ng/m/) 85.07+16.29 1357144520  34.81+6.97
Tonax (hr) 1.8340.29 1.05+0.21 1.6710.38
Relative o o
bioavailability (%) 130% 192%

*Not significant difference between Mevacor® 20 mg and SMEDDS-D
form 20 mg (P=0.475) by #test

**Not significant difference between Mevacor® 20 mg and SMEDDS-D
form 5 mg (P=0.058) by t-test
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