Polymer (Korea), Vol. 35, No. 2, pp 113—118, 2011

g —km: =
O|f == Hl1} MES2AO0IMIE|0|EL]
= ALK = =a151s o = E
OHIZAH| M= M2 SelsiEtE dE U 85 §d
IS8 - 2HE - UME - ALY - 0IYH - A - MBHE - 015" - ZUN'
Aok BINS 380, sAhh 35}
(2010 5€ 13%9 A, 2010d 7€ 159 44, 2010 9€ 13 A=)

Physicochemical Property and Release Behavior of

Ibuprofen Solid Dispersion with Cellulose Acetate Prepared with Various Methods

Eun Yong Lee, Myeong Jun Oh, SeHo Kim, Kyong Yeol Seong,

Young Hyun Lee, Soo Jin Kim, Han Sol She, Dongwon Lee’, and Gilson Khang'
1Department of BIN Fusion Technology & Department of Polymer - Nano Scien Technology,
World Class Univ, Chonbuk Nat'l Univ, 664—14, Dukjin, Jeonju 561—756, Korea

(Received May 13, 2010, Revised July 15, 2010; Accepted September 13, 2010)

=8 AR F8AokEe el IS TIeR 8EEES iAe] A4, At 3 9 Eesket
2] g4l 2lslo] Wisleit), & Ayelre ol Zedln} AER o oAEo|ES RSl i dxet Y S

& ARg8lo] AR AlFsilnh Aledh aARRAIA|] BRdEE FARIARINE (SEM) & ARgsle] 4951310
™, XAl 31471 (X—RD) &} ARFAZADSC) & ARgsto] 27873 Wske wsigit. uAlAtAle sjehs wists
P71 S1etod Aol B471(FTIR) #45 ai5lom, 782 Hskes S4ap] Slsto] +RAS2 S48 sl 8%
1< (pH 6.8) B Q191N (pH 1.2) ol ¥Esigint. Addst ok=e] A4/de Ake] nlge] Sk
| FHagl o, s8] Bisk= gIlch 7 Rk Al et vidslglom, xR Al IARTE
PR w2 A8 7Y 8548 A9 A3l delke Ak Higo] sokda s 8580 57t

T
Faams 1A niEsh sk 2E % 5 99l

=

NG
i

1

[¢)

Alo

<7

Abstract: Solid dispersion is used to improve the solubility of water—insoluble drug. Release properties depend
on the characteristics of polymer and the physicochemical properties of solid dispersion. In this study
the solid dispersions of ibuprofen and cellulose acetate were prepared using spray —drying and rotary
evaporation. The physicochemical properties of the solid dispersions were analyzed by SEM, XRD,
DSC, and FTIR. The hydrophilicity of polymer was analyzed by measuring the contact angle of water.
The results of DSC and XRD analysis demonstrated that the crystallinity of ibuprofen was changed
by solid dispersion preparation. The results of contact angle showed that hydrophilicity was proportional
to polymer content. Release profile showed that for solid dispersion, the release rate of ibuprofen decreased
as polymer content increased in intestinal juice (pH 6.8). The dissolution rate of ibuprofen was improved
with increasing polymer content in gastric juice (pH 1.2).

Keywords: ibuprofen, solid dispersion, spray —drying, rotary evaporation, cellulose acetate.
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Figure 1. Chemical structures of (a) ibuprofen; (b) cellulose
acetate.
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Table 1. Conditions of Spray Drying

Parameter Setting
Inlet temperature 130 C
Outlet temperature 755 T
Atomizing pressure 10X 10 kPa
Flow rate 0.3 m*/min
Pump speed 3 mL/min
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Table 2. Preparation Conditions and Encapsulation Efficiency
of Solid Dispersions (Weight Ratio)

Batch Thuprofen Cellulose Solid dispersion Encapsulation
No. acetate method efficiency (%)
1 3g 3g rotary evaporation 54.5%
2 3g 3g spray dry 44.1%
3 lg 5g rotary evaporation 60.9%
4 lg 5g spray dry 75.4%
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Figure 2. SEM images of (a) ibuprofen; (b) cellulose acetate; (c) batch 1; (d) batch 2; (e) batch 3; (f) batch 4.
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Figure 3. FTIR spectra of (a) ibuprofen; (b) cellulose acetate;
(¢) batch 1; (d) batch 2; (e) batch 3; (f) batch 4.
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Figure 4. XRD spectra of (a) ibuprofen; (b) cellulose acetate;
(c) batch 1; (d) batch 2; (e) batch 3; (f) batch 4.
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Figure 5. DSC thermograms of (a) ibuprofen; (b) cellulose
acetate; (c) batch 1; (d) batch 2; (e) batch 3; () batch 4.
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Figure 6. Apparent equilibrium water contact angle of (a) ibu—
profen; (b) cellulose acetate; (¢) batch 1; (d) batch 2; (e) batch
3; () batch 4.
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