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Dissolution Profiles of Solid Dispersions Containing Poorly
Water-Soluble Drugs and Solubilizing Compositions
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ABSTRACT—Polymer based physical mixtures or solid dispersions containing solubilizing compositions[OA, tween80 and
SLS] were prepared using a spray-dryer. Lovastatin(LOS), simvastatin(SIMS), aceclofenac(AFC) and cisapride(CSP) were
selected as poorly water-soluble drugs. Dextrin, poly(vinylalcohol) (PVA), poly(vinylpyrrolidone)(PVP) and polyethylene
glycol(PEG) were chosen as solubilizing carriers for solid dispersions. The solid dispersions containing solubilizing com-
positions without drug were prepared without using organic solvents or tedious changes of formulation compositions. This
system could be used to quickly screen the dissolution profiles of poorly water-soluble drugs by simply mixing with drugs
thereafter. In case of solid dispersion containing drug, organic solvent systems could be used to solubilize model drugs. The
dissolution rates of the drugs were higher when mixed with drug and solid dispersions containing solubilizing compositions.
However, solid dispersions of LOS, AFC, and CSP simultaneously containing drug and solubilizing compositions in organic
solvent systems were more useful than physical mixtures of drug and solid dispersions without drug except SIMS. Based
on solubilizing capability of polymer based physical mixtures in gelatin hard capsules, optimal solid dispersion system of
poorly water-soluble drugs could be formulated. However, it should be noted that dissolution rate of poorly water-soluble
drugs were highly dependent on drug properties, solubilizing compositions and polymeric carriers.

Keywords—Poorly water-soluble drugs, Solubilizing compositions, Solid dispersions, Physical mixtures, Dissolution rate
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Table I-HPLC Analytical Conditions for Poorly Water-soluble Model Drugs

Drugs Mobile Phase Flow Rate Wavelength Column
Lovastatin Acetonitrile : 0.1% H3PO4=7:3 1.0 ml/min 238 nm HAISIL C18 QDS (4.6*150 mm)
Simvastatin Acetonitrile : 0.1% H3PO3=7:3 1.0 ml/min 238 nm HAISIL C18 ODS (4.6*150 mm)
Aceclofenac MeOH : 0.02 M KH,PO4=7:3 1.0 ml/min 282 nm HAISIL C18 ODS (4.6*150 mm)
Cisapride Acetonitrile : 1% Diethylamine =6 : 4 1.0 m{/min 263 nm HAISIL Ci8 ODS (4.6*150 mm)
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Figure 1-Dissolution profiles of lovastatin capsule containing poly-
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Figure 2-Dissolution profiles of lovastatin capsule containing  Figure 3-Dissolution profiles of simvastatin capsule containing
polymeric based physical mixtures or solid dispersions with sol-  polymeric based physical mixtures or solid dispersions with sol-
ubilizing compositions in simulated intestinal fluid. ubilizing compositions in simulated gastric fluid.
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Figure 4-Dissolution profiles of simvastatin capsule containing
polymeric based physical mixtures or solid dispersions with sol-
ubilizing compositions in simulated intestinal fluid.

Rom PVPY Ag- 7] WEo]l MEY £FE°| UE F
PA R FF3] =& A VeI PVAY gl
LOSS} R 2 227HE A1&A]0 WE-S Vel
3 oFEFe] PVP ZA|RAHA 9] S 27] WEo| PVP
o] ETHEFERET WE P YERIN oY Hukzow
kg0l F3] AolofA UFAY E A BFox HdY
8% ©l3t= T IAEAA Y 7188t 2AAESY 2t E A}
ol& JERRA &9kth Iy PVPE HAEZ TR Ut
£318 24 ®igll W& 7 It s

Aceclofenac?| S&f4

AFCE Ql3-gdoxe] E3lze 53l Ao &9
Z AF Ao vl FgAJolt). Q1F HAHA AFC
S TEAE (Dextrin, PVA, PVP)9te] ETXEFTE &
AL e 82%AS Figure 5ol YERIRITE AFC
AF oM 2A)7F FoE oF 0.8% HAE Hol| 825
&t} = 7183 Dextrin & PVAS] IA|EAA]
ole] EFEL £&E9 & WHIE VeRIA 4%k} PVP
9] A%E B2rk U 4EES YERUT 3 FEH
PVPE FA gfole] BFAxs 2AEH e &
£E°] A9 90%E UYeRAATh & AFCY A5 7843

2or

el AR 8EY 195
Aceclofenac-Gastric fluid
100 "
80 -
60
40 4
3 b —O— PM-Dextrin
b —— PM-PVA
c A —— PM-PVP
™ 2 —— Drug only
—&— SD-PVP
1 .
0 d
=1 T T T T T T T T v 1
0 20 40 60 80 100 120
Time (min)

Figure 5-Dissolution profiles of aceclofenac capsule containing
polymeric based physical mixtures or solid dispersions with sol-
ubilizing compositions in simulated gastric fluid.
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Figure 6-Dissolution profiles of cisapride capsule containing poly-
meric based physical mixtures or solid dispersions with solubilizing
compositions in simulated intestinal fluid.
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