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[ Abstract] Objective: To investigate the effects of polymer materials of different kinds on the
encapsulation rate and drug load of aspirin sustained-release microspheres ( AspMS) with the emulsion-
evaporation method. Methods: AspMS were prepared through different organic solvent techniques and
their pharmaceutical properties were analyzed by laser particle size analyzer, scanning electron microscopy
(SEM) , differential scanning calorimetry (DSC), X-ray diffraction (XRD), nuclear magnetic resonance
analysis (NMR ), fourier transform infrared spectroscopy (FT-IR) and in vitro release. Results: The
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AspMS prepared with polyethylene glycol-poly (lactic acid-glycolic acid, PEG-PLGA) compared to the
others had significantly higher drug load and encapsulation efficiency. The drug load of PEG-PLGA
microspheres with dichloromethane ( DCM) : ethyl acetate (EA) mixture (1:1) was almost the double
of DCM: acetone ( ACE) mixture (3:1), and interestingly, the encapsulation efficiency was (126.26
+1.74)% and (97.77 £2.83) % , respectively. The mean particle sizes of MS prepared with DCM :
EA or DCM: ACE were (142.4 +3.25) pm and (100.9 +2.52) wm, respectively. The MS were not
made with simple physical mixture of the two substances. NMR and IR analysis showed that Asp was
not combined with PEG-PLGA. In vitro, 95% cumulative release of the MS prepared with the two
solvents needed 168 h and 120 h respectively. Conclusions: The AspMS can be successfully prepared
with PEG-PLGA with high drug load, encapsulation efficiency, and good sustained release. The effect
of different solvents on the system provides a certain reference value for the preparation of MS with
different requirements.
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solvent evaporation method
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(DCM: ACE 3 :1 5 DCM: EA H1:1), R iEiR
5),VERAR . 7E 1000 r/min $5 3 5% 44 T K AR
FEA 1% R OIGEE(PVA) Asp MR IR, KB 4%
PHBEFE, 212 A Asp KA AIVE 120 mL,20 min
JE W2 2 800 r/min $iFE 4 h, #HE TN, KBk L
TEV, TS, 2RI K VR 3 Wk, =R T, 1B BR A

1289



M OBE R OR R

44 3%

IR R TAE0 MS, (3)MS 2024 5 K g 3541 )
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Tab.1 The drug loading and encapsulation

efficiency of aspirin microspheres

with various p polymers

febr PLGA PLA PCL  PEG-PLGA
ik 3.76 2.56 5.14 8.07
(ESES 7.77 8.59 43.21  71.01
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Tab.2 Different binary solvent systems for
optimal microsphere preparation

P E)

IR (mg) BAE(%) WHR(%)  YR(%)
mg

DCM:ACE 8  5.74+1.93 97.77+2.83 86.29+2.36

DCM:EA 10 10.19+1.78 126.26+1.74 79.39 +2.90
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Fig.2 The DSC resulis of Asp-PEG-PLGA-MSs

Light micrographs and scanning electron microscopy photographs of Asp-PEG-PLGA-MSs
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CH,CO il fgE B 45,8 =1 6101 570 .1 480 cm
GIARARIR C B B4 s & 43§ #1FL PEG-PLGA
(9 IR 5,8 =1 760 em ™" ih A5 5 W i i, Hy i ¢

1292

2
S C = O By AR SR e, 72 © =3 502 em ! i}
E FE U SR AG OH WIS |8 =2 881 cm
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Fig.5 The FT-IR results of Asp-PEG-PLGA-MSs

2.3 AspMS {RIMREEE 5%
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Fig.6 In wvitro release profile of Asp-PEG-PLGA-MSs
prepared with different solvent systems
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Tab.3 The fitting result of Asp-PEG-PLGA-MSs in vitro release

FR2 PE I K C r
Asp-PEG-PLGA-MSs( DCM : ACE)

T Sy 2R Q=0.501 5t +17. 890 0.501 5 17.890 0 0.873 0

T IAL 2 % In(1-0Q) =-0.029 8t+4.753 6 0.029 8 4.753 6 0.930 7

Higuchi #5171 Q0=7.6580t"* +1.4259 7.658 0 1.4259 0.973 7

Riger-Peppas %! InQ =0. 455 6 Int +2.225 9 0.455 6 2.2259 0.9822
Asp-PEG-PLGA-MSs( DCM: EA)

FLR 8y I 2R Q =0.621 3t +16. 832 0.621 3 16.83 2 0.870 4

— S A In(1-0Q) = —0.020 6t +4. 505 6 0.020 6 4.505 6 0.979 4

Higuchi 554 Q=8.404 8 ' +0.760 5 8.404 8 0.760 5 0.969 0

Riger-Peppas 571 InQ =0.466 5 Int +2.248 7 0. 466 5 2.248 7 0.980 8
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AMFFE ) DSC Fl XRD 43t 45 5 =01, frifil 15
MS FEASIZ 25 5 B AR T SR 3R A I 2
25T BB LATC R TR /- BAE A M Rl b ie4h,
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