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[ Abstract | Objective; To select the best formula and technology for the preparation of scutellarin
sustained-release microspheres and study on its pharmaceutical properties. Method: S/0/W emulsification solvent
evaporation method was adopted to prepare scutellarin sustained-release microspheres, taking composite score of
drug loading, encapsulation efficiency and yield as index, orthogonal test was used to optimize preparation process
of scutellarin sustained-release microspheres and its in vitro release was investigated. This microspheres was
charaterized in some ways, such as laser particle size analyzer, scanning electron microscopy, Fourier transform
infrared spectroscopy and X-ray diffraction. Result: Optimum preparation process was as following: scutellarin

dosage of 25 mg, poly (lactide-glycolide acid) (PLGA) amount of 200 mg, polyvinyl alcohol (PVA) amount of
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1.0% , dichloromethane-acetone (1.7:0.3), stirring speed of 1 000 r-min -
efficiency and yield were (6.18 £0.11)% , (50.79 £2.01)% and (91.18 £2.19)% , respectively; in vitro

The drug loading, encapsulation

cumulative release of 30% needed = 600 h, average particle size was (126.0 +2.10) pm. The surface of
scutellarin sustained-release microspheres was round without adhesion. The internal of microspheres had some
crystals of scutellarin. FT-IR and XRD indicated that scutellarin still existed in the form of crystals. Conclusion .
Sustained-release microspheres of scutellarin is successfully prepared with emulsification solvent evaporation
method. This optimized process is simple and reasonable, which is basis for further research of scutellarin
preparations.

[ Key words ]

scutellarin; poly ( lactide-glycolide acid); microspheres; solvent evaporation method;

polyvinyl alcohol; drug loading; encapsulation efficiency
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Table 1 Orthogonal test analysis of formulation process of scutellarin sustained-release microspheres

A B c
No. PLGA H PVA Jidd s D(=H) W/ % LB R/ % e/ % Za ity
it /mg 8/ % o -TH
1 150 0.5 1.3:0.7 1 2.97 18.03 86. 86 47.16
2 150 1.0 1.7:0.3 2 6.24 38.70 88.57 80. 58
3 150 1.5 2.0:0 3 2.90 29.94 87.43 55.29
4 200 0.5 1.7:0.3 3 7.08 56. 64 88.89 98.06
5 200 1.0 2.0:0 1 6. 06 49.95 91.56 88. 11
6 200 1.5 1.3:0.7 2 5.01 40. 67 90. 22 75.35
7 300 0.5 2.0:0 2 1.58 19.29 93.85 41.61
8 300 1.0 1.3:0.7 3 1.79 22.77 98. 46 46. 19
9 300 1.5 1.7:0.3 1 3.42 41.01 92.31 67.03
AR = (B MR AT S8 L R/ AR ORI TR ) x 100% , 3R = (TR 25 9 2 PR R/ #4258 ) x 100% R = (1

BRI BT /BB ) x 100% .

HE— 2 B 2 5 A P R i
RN R PEN FE bR S H At S5 R 38 R b K56 22 HE
GEILULER 3,7 2T LR 4. 45 545 DR ZE 0 52 i it

PR A>B>C, I R R A Xl & T 20
SR A A A 3 P R S A PR B T e R
LR IE, RS2 25 me, A AL 2 mL,

.9.



5523 55 6 PEXEAFFERE Vol. 23, No. 6
2017 43 Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2017

®2 RAIEHFENH

Table 2 Variance analysis of formulation process

E3. 3 SS MS F P
A 6 112.25 3 056. 13 534. 80 <0.01
B 400. 27 200. 14 35.02 <0.05
C 3 289. 45 1 644.73 287. 81 <0.01
D(ig%) 11.42 5.71
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Table 3 Orthogonal test analysis of preparation process of scutellarin sustained-release microspheres

B C
No. *&‘gﬁfjﬁ/mg A B EnER Uy D(=H) R/ % LE R/ % 2/ % ZEE T
AR/ mL B#/remin !
1 25.0 1.0 1 000 1 5.57 51.55 84.10 99.93
2 25.0 1.5 1200 2 5.58 51.08 83.18 99.42
3 25.0 2.0 1 400 3 5.42 46. 64 78.18 93. 64
4 27.5 1.0 1200 3 3.80 24.89 79.12 65.37
5 27.5 1.5 1 400 1 4.40 28.46 78.24 72.23
6 27.5 2.0 1 000 2 5.18 33.33 77. 80 81.50
7 30.0 1.0 1 400 2 5.50 31.10 82.98 83.29
8 30.0 1.5 1 000 3 4.84 26.27 80. 85 74.31
9 30.0 2.0 1200 1 5.32 29. 64 82.99 80. 87
R4 HETERENN
Table 4 Variance analysis of preparation process
Tr 2 KR SS S MS F P
A 2935.14 2 1467.57 14.77 <0.01
B 54.30 2 27.14 0.27 >0.05
C 52.32 2 26. 16 0.26  >0.05
D(i#%) 489. 40 2 244.70 a (x 500) b (x100)
B+C+D(Eik#%) 596.02 6 99.34
B 1 4T ZEMBkH SEM

?£1F0.05(2y6) =5. 14,F0.01(276) =10.92,

K H oy Ao SR AR (126.0 £ 2.1) pm, B
i 0. 908,
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Fig. 1 SEM photographs of scutellarin sustained-release microspheres

2 MTRIEZEZMBKBIEBE SEM( x 1 000)
Fig. 2 SEM photographs of cross-section of scutellarin sustained-

release microspheres( x 1 000)
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Fig. 3 FT-IR spectra of scutellarin (A ), PLGA ( B), mixture of
scutellarin and PLGA ( C) , scutellarin sustained-release microspheres
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Fig. 4 X-ray diffraction diagrams of scutellarin (A ), PLGA (B) ,

mixture of scutellarin ( accounted for 50 % ) and PLGA ( C) , mixture
of scutellarin ( accounted for 6% ) and PLGA ( D), scutellarin

sustained-release microspheres(E)
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Fig. 5 In vitro release profiles of scutellarin and scutellarin

sustained-release microspheres
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