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Abstract: In this study, poly(ethylene glycol) (PEG) was used as a hydrophilic polymer carrier to develop solid dispersion
formulations for enhancing solubility and dissolution rate of pranlukast, one of poorly soluble drugs that has been
broadly used for the treatment of asthma. PEG based solid dispersions with or without poloxamer were prepared by hot
melting and solvent evaporation methods. The resultant solid dispersions were characterized by DSC and powder X-ray
measurements, and their morphological properties were observed to be partially changed to amorphous state with
reduced crystallinity. Dissolution and solubility tests showed that the solubility and dissolution rate of the solid dispersions
were significantly enhanced. The solid dispersion formulation prepared by the hot melting method with a chemical
composition of pranlukast:PEG:poloxamer = 1:5:1 demonstrated the most enhanced solubility and dissolution rate.
The results suggest that the solid dispersions based on PEG and poloxamer are promising systems for the enhancement
of solubility and bioavailability of pranlukast.
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6000(Lutrol E 6000, ©3} PEG, Figure 1(b)), Al A
poloxamer 407(Lutrol F 127, ©]3} P407, Figure 1(c))<
BASFAH=Q)IA Y ste] ARE-akSih Al A4
A EEAPe Uz FEZ= PRANAIRY & (SKA V2,
g S ARSI 8EA o= 33 S RTE ARSI
om, 1 & Aol AREE vl B 7} A9k HPLC 5+

Zogw , A36dA 13,2012

2

o2

fen)
of
)
a9
o
—d

=
=7

4

.

[}

m=
E |
Dé}

(a)
H/kmmwffﬁtm//H
(b)
Chy
HJ(C’\/\];}O)\HO\/\LOH

(c)

Figure 1. Chemical structures of (a) pranlukast(PLK); (b) PEG 6000
(PEG); (c) poloxamer (P407).
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Table 1. Formulation Compositions for PEG Based Solid
Dispersions (unit:mg)

Formulation PLK PEG 6000 Poloxamer 407 Ratio Total

SE 200 200 - 1:1 400
SE 200 200 - 1:3 400
SE 100 300 - 1:5 400
HM 100 300 - I:1 400
HM 60 300 - 1:3 360
HM 60 300 - 1:5 360
HM 60 300 60 1:5:1 420
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Figure 2. DSC thermograms of PEG-based solid dispersions (SE
method). (a) PLK; (b) PEG; (c) PLK:PEG = 1:1; (d) PLK:PEG = 1:3;
(e) PLK:PEG = 1:5.
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Figure 3. DSC thermograms of PEG-based solid dispersions (HM

method). (a) PLK; (b) PEG; (¢) PLK:PEG = 1:1; (d) PLK: PEG = 1:3;

(e)PLK: PEG = 1:5.
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Figure 4. Powder X-ray diffraction patterns of PEG based solid dis-
persions (SE method). (a) PLK; (b) PEG; (¢) PLK:PEG=1:1; (d)
PLK:PEG = 1:3; (e) PLK: PEG = 1:5.
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Figure 5. Powder X-ray diffraction patterns of PEG based solid dis-
persions (HM method). (a) PLK; (b) PEG; (c) PLK:PEG=1:1; (d)
PLK:PEG = 1:3; (e) PLK: PEG = 1:5.
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Figure 6. Solubility of PLK from solid dispersions in DI water (n = 3).
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Figure 7. Dissolution rates of PLK from solid dispersions in DI water.
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Figure 8. DSC thermograms of PEG based solid dispersions (HM method).
(a) PLK; (b) PEG; (c) PLK:PEG = 1:5; (d) PLK:PEG:P407 = 1:5:1.
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Figure 9. Powder X-ray diffraction patterns of PEG based solid dis-
persions (HM method). (a) PLK; (b) PEG; (c¢) PLK:PEG = 1:5; (d)
PLK:PEG:P407 = 1:5:1.
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Figure 10. Solubility of PLK from solid dispersions with or without
P407 in DI water (n = 3).
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Figure 11. Dissolution rates of PLK from solid dispersions with or
without P407 in DI water.
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Figure 12. Time dependent change in particle size measured by DLS.
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