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ABSTRACT: Fentanyl-loaded biodegradable poly(l.-lactide-co-glycolide) (75:25 by mole ratio
of lactide to glycolide, PLGA) micro.pheres (MSs) were prepared to study the possibility for
long-acting local anesthesia: We developed the fentanyl base (FB, slightly water-soluble)-
loaded PLGA MSs by means of conventional O/W solvent evaporation method. The size of
MSs was in the range of 10~ 150 #m. The morphology of MSs was characterized by SE\L. and
the in vitro release amounts of FB were analyzed by HPLC. The lowest porous cross-sectional
morphology and the highest encapsulation efficiency were obtained by using gelatin 23 an
emulsifier. The influences of several preparation parameters, such as emulsifier types, maiec-
ular weights and concentrations of PLGA. and initial drug loading amount, etc., have beer. ob-
served in the release patterns of FB. The release of FB in in vitro was more prolonged cver
25 days, with close to zero-order pattern by controlling the preparation parameters. We also
investigated the physicochemical properties of FB-loaded PLGA MSs by X-ray diffraction
and differential scanning calorimeter.

Keywords: fentanyl base, PLGA microspheres, solvent evaporation method, encapsulation effi-
ciency, physicochemical properties.
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Figure 1. Chemical structure of FB.

4g 98l Agsold 2Ae Taw woh: B Col
umn, Waters gBondapak® C,4(3.9 %300 mm);
detector, UV 205 nm; flow rate, 1 mL/min;
mobile phase, 50% acetonitrille, 50% 0.05 M phos-
phate buffer solution.
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Table 1. The Preparation Conditions and Charac-
teristics of FB/PLGA MSs

PLGA initial  polymer ... loadg MS's
b:fh MW drg loading  conc e“:g“" eff  sie
" (kg/mole) (%) (wiv%) (%) ()
FB-1 27 20 5.7 gelatin - 60.3 12~93
FB-2 27 20 5.7 PVA 293 10~&
FB-3 27 20 57 Tween40 496 9~107
FB-4 27 10 5.7 gelatin - 402 28~101
FB-5 55 10 5.7 gelatin 179 24~118
FB-6 87 10 5.7 gelatin - 161 29~135
FB-7 27 10 10 gelatin 548 22~123
FB-8 27 5 57 gelatin 392 17~8
FB-9 27 10 57 PVA 55 12~89
FB-10 27 10 10 PVA 116 15~112
FB-11 55 10 10 PVA 128 13~11
FB-12 87 10 10 °~ PVA 189 18~127
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Figure 2. The surface morphology (upper) and cross sectional views (below) of FB/PLGA MSs with different
emulsifiers (Left to right; FB-1: gelatin. FB-2: PVA, FB-3: Tween 40).
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Figure 5. The effect of polymer concentrations using
gelatin as an emulsifier on FB release.
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