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Preparation, Characterization and in Vitro Release of Scoparone PLGA Microspheres
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ABSTRACT: OBJECTIVE To prepare and characterize scoprone — loaded PLGA microspheres. METHODS  Scoprone-loaded
PLGA microspheres were constructed by a O/W emulsion-solvent evaporation method. Their surface morphology, encapsulation rate and
drug loading of microspheres were the main evaluation indexes. Based on single factor experiment,the optimum preparation conditions
of PLGA microspheres were obtained through central composite design. RESULTS  Scoprone-loaded PLGA microspheres were light
yellow powder and spherical in shape with smooth surface with size 2. 94 pm. Scoprone was loaded into PLGA microspheres with drug
loading (4. 28% ) and encapsulation efficiency (47.03% ). CONCLUSION Scoprone-loaded PLGA microspheres are constructed
successfully. The particle size of microspheres meets the requirements of intraocular vitreous cavity injection, and has good slow-release
performance under simulated in viiro environment. The preparation method is accurate and reliable, and can provide a new dosage form
for the treatment of diabetic retinopathy.
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Tab.1 Effects of different PVA concentrations on morphology,

encapsulation rate and drug loading of microspheres

p(PVA) Microsphere Encapsulation Drug
/mg » mL ! morphology efficiency/%  loading/%

5 Uneven size , adhesion 27.12 2.47

10 Spherical rounding, equal size 27.25 2.48

15 Spherical rounding, equal size 24.23 2.27

20 Uneven size 21.93 1.99

30 Surface holes, uneven size 20.75 1.89
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Tab. 2

Effects of different oil-water ratio on morphology,

encapsulation rate and drug loading of microspheres

Oil-water Microsphere Encapsulation Drug
ratio morphology efficiency/ % loading/ %
1:6 Spherical rounding,uneven size 31.88 2.90
1:8 Spherical rounding,uneven size 31.68 2.88
1:10 Spherical rounding, equal size 26.23 2.38
1:12 Spherical rounding, equal size 25.67 2.33
1:14 Spherical fracture 19.96 1.81
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Tab.3 Effects of different PLGA concentrations on morphology,

encapsulation rate and drug loading of microspheres

p(PLGA) Microsphere Encapsulaton  Drug
/mg - mL ! morphology efficiency/%  loading/%

40 Uneven size, adhesion 16. 60 1.51

60 Spherical rounding, equal size 28.34 2.58

80 Spherical rounding, equal size 33.15 3.01

100 Sphericalrounding , equal size 39.08 3.55

120 Minor adhesion 39.41 3.58

T4 FEHGRULAHRFLE.
Tab. 4

encapsulation rate and drug load of microspheres

BHERBEGENYH

Effects of different drug load ratio on morphology,

Drug-load Microsphere Encapsulation Drug
ratio morphology efficiency/%  loading/%
1:4 Spherical rounding, uneven size 34.71 6.92
1:6 Spherical rounding,uneven size 30. 67 4.38
1:8 Minor adhesion 30. 11 3.35
1:10 Spherical rounding, equal size 29.12 2.65
1:12 Spherical rounding, equal size 24.10 1.85
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Tab.5 Effect of different emulsifying speed on morphology,

encapsulation rate and drug loading of microspheres

Emulsification Microsphere Encapsulation Drug
speed/r + min ~! morphology efficiency/%  loading/%

2200 Minor adhesion 27. 66 2.51

2 300 Spherical rounding, equal size 27.91 2.58

2 400 Spherical rounding, equal size 27. 64 2.51

2 500 Spherical rounding, equal size 24.16 2.20

2 600 Spherical rounding, equal size 22.45 2.04
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Tab. 6 Effect of different emulsification time on morphology,

encapsulation rate and drug loading of microspheres

Emulsification Microsphere Encapsulation Drug
time/min morphology efficiency/%  loading/%

3 Spherical rounding, equal size 38.89 3.54

5 Minor adhesion 34.96 3.18

10 Minor adhesion 31.40 2.85

15 Minor adhesion 29. 65 2.69

20 Uneven size 32.86 2.98

= = RS
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Tab. 7
method for the preparation prescription of SCOP-PLGA-MS

BT EE AL

Factor level of central point design-response surface

Level A/mg - mL~! B/mg + mL ! C

-1 5 60 8

0 10 80 10

15 100 12

RS EFENEPLCA R E R it LR 54 R
Tab. 8 Central composite design and results of SCOP-PLGA-MS

Number A/mg - mL~! B/mg - mL ™! C Ri/%  Ry/%
1 10 100 8 41.96 3.81
2 15 80 8 36. 14 3.32
3 5 100 10 38.52 3.50
4 10 60 8 38.19 3.47
5 10 80 10 30. 61 2.78
6 10 60 12 26. 10 2.37
7 5 60 10 33.12 3.01
8 5 80 12 28. 66 2.61
9 5 80 8 34.53 3.14
10 15 60 10 26. 51 2.41
11 10 80 10 30.29 2.75
12 10 100 12 41.25 3.75
13 10 80 10 29. 68 2.70
14 10 80 10 31.23 2. 84
15 10 80 10 29. 06 2.64
16 15 80 12 29.71 2.70
17 15 100 10 42. 66 3.88
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Fig. Effects of PLGA concentration, PVA concentration and water-oil ratio on the encapsulation rate of SCOP-PLGA-MS

R2 drug loading
R2 drug loading

A: p(FVA) C:Water-oil
/mg-mL"! ratio

B: p(PLGA)
JmgmL- 6075

R2 drug loading

C:Water-oil
ratio

B: (PLGA)
/mg-mL"

A: p(PVA)
85 /mg-mL"!

B2 PLGA JRE R Z PVA FUEIRE A 3t & WE PLGA SR H A EW B
Fig.2 Effects of PLGA concentration, PVA concentration and water-oil ratio on drug loading of SCOP-PLGA-MS
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Tab.9 Experimental results of preparation prescription of SCOP-PLGA-MS

Drug loading/% Encapsulation efficiency/%

p(PVA) p(PLGA) Water-oil
Number . . i Predicted Measured Predicted Measured
/mg + mL~ /mg + mL~ ratio Deviation Deviation
value value value value
1-1 14.7 97.5 8.02 3.96 4.06 2.53 43.31 44.69 3.19
12 14.7 97.5 8.02 4.05 2.27 44.59 2.96
1-3 14.7 97.5 8.02 4.10 3.54 45.05 4.01
2-1 15 100 10. 00 3.91 3.97 1.53 42.97 43.62 1.51
22 15 100 10. 00 3.99 2.05 43.88 2.12
23 15 100 10. 00 3.92 0.26 43.07 0.20

ag o WD HFEW
10.1 mm | 52.9 pm

B3 %E A B PLGA fak oy 41 i 5 (SEM) K
Fig.3 Scanning micrographs of SCOP-PLGA-MS
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Fig. 4 Differential calorimetric scan of scoprone, PLGA, phys-
ical mixture, SCOP-PLGA-MS
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Fig. 5 In vitro release curves of scoprone and SCOP-PLGA-MS
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Tab. 10
SCOP-PLGA-MS

In wvitro release equation fitting results of

Model Fitted equation r?
Zero order kinetics Q=0.14:+22.32 0.58
First order kinetics 0 =60.10(1 —e ~0-07t) 0.96
Higuchi 0=3.33"2112.46 0.83
Retiger-Peppas 0=13.91,028 0.93
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