Polymer (Korea), Vol. 35, No. 4, pp 277—283, 2011

SelAE S-6301)

2

HI
40
[
A
n

= — = = = (= | S =
gl LB UEEM ZERIIAEL| pH S S Y EEE 1M
ZYY - 01YE - YT - RN - UST - ZYH'
Asdetn BIN 888 & Ak - Uweg et
(2010 52 26Y A<, 20109 12€ 219 474, 2010 12€ 23Y A=)

pH Solubility Properties and Improved Dissolution of
Pranlukast as an Poorly Water-soluble Model Drug Prepared by
Spray-drying with Plasdone S-630

Won Hyung Cho, Young Hyun Lee, Byung Joo Song,
Seok Cheol Yoo, Dong Kyun Lim, and Gilson Khang'
Department of BIN Fusion Tech. & Department of Polymer - Nano Sci. Tech.,
Chonbuk Nat'l Univ., 664—14 Dukjin, Jeonju 561—756, Korea
(Recerved May 26, 2010, Revised December 21, 2010, Accepted December 23, 2010)

RS WAL T8 oFEe] 858 WIS I3 PO T2 ARk B84 ol SRiES Beks
£ S-630} 1 Bz} ARG ATk pHol TE TRTALE FII% WA AAIste] 5 pH
o] oke] galrt A vhieh Qe $AOR AR Uje] ool At vhe )2 Aok 2 215k

o
°]
Ae) §EE S Qokiz] $1al 913

A8l o] Azt

s Fehg 71 4 o= 22 Belslgich

BRAZS BH AR A

=
==

TAAIIE S9510] AR U5 7P3 h RS SIS, PR A0 Al
TYUS AN, ARG X—4 S8 S ol AL F9HE DSk AR
(H 6.8)1 857458 sk, edge 918) Al 20
B3 4 B

il

e e

=

Abstract: Solid dispersion is mainly used for improved dissolution of poorly water—soluble drugs. Solid

dispersion of pranlukast was prepared by spray—drying with plasdone S—630. When pH of water was high,

pranlukast was highly soluble in the solubility experiment of solid dispersions with varying pH. The particle

size of pranlukast particles in solid dispersions was measured to be in nanometers scale based on particle size

analysis. Zeta—potential analysis confirmed the negative charge of solid dispersion. SEM was used to observe
the surface of solid dispersion, which confirmed spherical morphology, DSC and XRD confirmed the amorphous

nature of solid dispersions. The in vitro test was carried out to find improved dissolution rate of pranlukast

solid dispersion in simulated juice gastric and a controlled experiment was carried out to compare pranlukast

solid dispersions with a conventional drug (Onon®). These results showed the dissolution properties of

pranlukast solid dispersions prepared by spray drying proper for the oral pharmaceutical formulation.

Keywords: solid dispersion, poorly water—soluble drug, solubility, plasdone S—630.
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Figure 1. Chemical structures of (a) pranlukast hemihydrate;
(b) plasdone S—630; (c) meglumine.
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Table 1. Preparation Conditions and Properties of Solid Dispersions

Batch Plasdone Encapsulation  Zeta—potential

No. & gogp Meglumine i iency (%) (mV)
1 1 85.37 ~54.00
2 3 88.02 -4195
3 1 5 1 89.75 -28.31
4 7 83.01 ~18.81
5 9 83.38 ~18.32

Table 2. Conditions of Spray Drying

Parameter Setting
Inlet temperature 140 C
Outlet temperature 80x2 T
Atomizing 10X 10 kPa
Flow rate 0.6 m*/min
Pump speed 3 mL/min
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Table 3. Solubility of PL and Batches 1~5 at37 C in pH 1.2,
3.0, 5.0, 6.8, 7.4 Buffer Solutions and Deionized Water

Solubility (ug/mL)

Solutions =5 #1_ batch? batch3 batcht _batchp
pH12 70844 181562 85460 4539 27679  1.824
pH30 11282 103285 4.3341 1.1148 0 0
pH50 21287 22431 37326 36798 10278 16148
pH68 333985 1314.58 142242 976426 679.162 444.983
pH74 211270 643066 1008.74 758681 600.237 528.202

dH,0 21.7657 1658.82 1450.79 996.346 874.757 724.977
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Figure 2. SEM images of (a) pranlukast; (b) plasdone S—630; (¢c) meglumine; (d) ~ (h) batches 1~5.
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Figure 4. DSC thermograms of (a) pranlukast, plasdone S—630; (b) meglumine; (c) batches 1~5.
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Figure 5. XRD spectra of (a) pranlukast, plasdone S—630; (b) meglumine; (c) batches 1~5.
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