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Preparation process of apigenin particles by supercritical CO, anti-solvent method
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School of Pharmaceutical Engineering, China Pharmaceutical University, Nanjing 210009, China

Abstract: Objective To prepare the apigenin particles by supercritical CO, anti-solvent technology, to optimize the preparation
process of apigenin particles on the basis of single factor experiments using the average particle size as evaluation index through
orthogonal test design, and to investigate the in vitro dissolution rate. Methods The particle size distribution, scanning electro-
microscope (SEM) analysis, infrared spectrum (IR), and differential scanning calorimetry (DSC) were used to validate the selected
process. The external dissolution rates of apigenin ingredient and apigenin particles of the optimal process were tested to speculate the
bioavailability of apigenin. Results The optimal process conditions by orthogonal test were set as follows: The proportion of acetone
and dimethyl sulfoxide (DMSO) was 24 : 1, temperature was 40 ‘C, pressure was 10 MPa, solution volumetric flow rate was 2.0
mL/min, and mass concentration of apigenin was 8 mg/mL. Under the optimal conditions, the volume average particle size was
obviously smaller than that of ingredient. And the shapes of apigenin were irregular. FTIR and DSC analyses showed that the chemical
structure did not change. The results showed that the in vitro dissolution rate of apigenin particles of the optimal process was
significantly larger than that of apigenin ingredient. Conclusion The supercritical CO, anti-solvent technology is feasible to prepare
apigenin particles and promote its bioavailability, and it provides a reference basis for preparing ultrafine particles.
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Table 1 Design and results of L16(45) orthogonal test

y A/ B/ Cc/ D/ E Dy/
s - TN e
C MPa (mL'min") (mg'mL™") (*H) pm

I 35(1) 6() 05() 4(1) (1) 4435
2 35(1) 82 102 6(2) (2) 4.269
3035() 103) 15(3) 83) (3) 4.116
4 35(1) 124 204 10 (4) % 3.871
5 4012 6(1) 1.0(2 8(3) % 3.731
6 402 8(2) 05(1) 10 (4) 3) 3.029
7 40(2) 10(3) 2.0(4) 4(1) 2) 3.187
8 402 12(4) 1503 6(2) (1) 4.099
9 45(3) 6(1) 15() 10 (4) (2) 3.558

10 453) 8(2) 2.0(4) 8(3) (1) 3.357

11 45@3) 10(3) 0.5(1) 6(2) 4 3.293

12 453) 12(4) 1.0(2) 4(1) () 4.174

13 504) 6(1) 204 6(2) 3) 4317

14 504) 82 1503 4(1) 4 4.012

15 504) 103 1.0(2) 10 (4) (1) 3.301

16 504) 12(4) 05() 8(3) 2) 4.129

K, 16.691 16.041 14.886 15.808 15.192

K, 14.046 14.667 15.475 15978 15.143

K; 14382 13.897 15.785 15333 15.636

Ky 15759 16273  14.732 13.759  14.907

R 2.645 2.376 1.053 2219 0.729

&2 HEDH

Table 2 Analysis of variance
TiEERIE BRI AmE FE TR
A 1.134 3 16.435 P<0.05
B 0.960 3 13913 P<0.05
C 0.183 3 2.652
D 0.767 3 11.116  P<<0.05
E GRZ%E) 0.069 3

Fo05(3,3)=9.28  Fo01(3,3)=29.50
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1 ARERA (A) MUETZHAL (B) # SEM
Fig.1 SEM diagrams of apigenin ingredient (A) and

apigenin particles of optimal process (B)
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Fig.2 FTIR spectra of apigenin ingredient (A) and

apigenin particles of optimal process (B)
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Fig.3 DSC diagrams of apigenin ingredient (A) and

apigenin particles of optimal process (B)
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Fig. 4 Dissolution profiles of apigenin ingredient (A)

and apigenin particles of optimal process (B)
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