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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 hvdrophilicity 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).
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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
QOutlet temperature 755 T
Atomizing pressure 10X10 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 Tbuprofen 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 5¢g spray dry 75.4%
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Figare 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;
(c) 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;
(¢) 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; {c) batch 1; (d) batch 2; {e) batch
3; (f) batch 4.
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Figure 7. Dissolution behavior in simulated intestinal juice at

pH 6.8(n=3).
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Figure 8. Dissolution behavior in simulated gastric juice at pH
1.2(n=3).
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