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ABSTRACT : Implantable biodegradable wafers were prepared with pamidronate—loaded poly (L—
lactide—co—glycolide) (PLGA, 75 : 25 mole ratio by lactide to glycolide, molecular weight ; 20000
and 90000 g/mole) by direct compression method for the sustained release of pamidronate to
investigate the possibility for the treatment of bone resorption. Pamidronate —loaded PLGA pow—
ders were prepared by means of physical mixing and spray drying with the control of formulation
factors and characterized by scanning electron microscope and X—ray diffractometer. The pami—
dronate—loaded PLGA powders fabricated into wafers by direct compression under the constant
pressure and time at room temperature. These wafers were also observed for their structural
characteristic, release pattern, and degradation pattern. The release rate of pamidronate increased
with increasing their initial loading ratio as well as increasing wafer thickness. The molecular
weight of PLGA affects the release pattern ; the higher molecular weight of PLGA, the faster
release rate. It can be explained that the higher viscosity of high molecular PLGA solution at same
concentration tends to aggregate PLGA and pamidronate resulting in unstable pharmaceutical
dosage form. This system had advantages in terms of simplicity in design and obviousness of drug
release rate and may be useful as an implantable dosage form for the treatment of aural
cholesteatoma.

Keywords : pamidronate, PLGA wafers, implantable dosage form.
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Figure 1. Structures of (a) pamidronate and (b)
PLGA.
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Figure 2. Photographs of (a) press and prepared
wafer and (b) mold for APD —loaded PLGA wafer.
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Table 1. List of the Variables of Formulation of
Physical Mixing Method (Molecular Weight ; 20000
g/ mole)

initial loading APD PLGA

amount of APD (%) (mg) (mg)
P-1 10 0.8 9.2
P-2 20 2.4 7.8
P-3 40 4.0 6.0

Table 2. List of the Variables of Formulation of
Spray Drying Method

polymer initial H,O  drug content
concentration loading amount of  (mL) (%+SD)
(%) APD (%)
SD-1 5 20 12 109.2+10.2
SD-2 10 20 12 117.6%7
SD-3 10 20 - 65.7611.6
SD-4 10 40 - 116.1+55
SD-5 5 20 - 58.6%5.6
SD-6 5 40 - 76.61£12.8
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Figure 3. Schematic diagram of NITC tagging pro—
cedure.
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Figure 5. SEM photographs of crystalline for (a) pamidronate disodium (x1000) (b) physical mixing (20%, X
3000), (¢) spray drying at 50 C (20%, X 3000), and (d) spray drying at 75 C (20%, 75 C, x1000).
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Figure 6. Chromatograms of (a) pamidronate diso—
dium and alendronate sodium trihydrate (IS) and (b)
effect of pH of mobile phase on peak retention time.
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Figure 7. Percent release profiles of APD from
APD/PLGA wafers (diameter = 5 mm, thickness =
0.4 mm) with different loading amount by physical
mixing method.
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Figure 8. SEM microphotographs of APD/PLGA wafers. (a) Surface (before in vitro release, *<1000), (b)
surface (after 12 days, X1000), (c) cross—section (after 12 days, *X1000), and (d) surface (after 8 weeks, X

1000).
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amount = 20 %).

om, wE T v F> BFEE Btk olF
E3 PLGA ¢lolH¢] oFs w&2 PLGAY] ﬂﬁoﬂ
% WERTE nltjo]o] FEe| o
of 23t HkEo] BT} AujAAdL o= £ 9
E]-‘27'30‘34

o
ol
o,
[‘kﬂ
3.‘:
e

APD2} PLGA Z&r=9| M=o mZE YE HE &
ﬂ’ﬂo] Wl 9 3
o] g3t folH e WEH T Figure

O

Al %Qﬂtﬂ T
Figure 4¢] XRD2 vt_’—@]ﬂ' Figure 59 SEMOﬂHE
P o},

MEe Fao w2 YWE As 0.2, 0.4, 0.8
2.0 mm¢ F7 (F7: 5 mm)ZE 2FAZ
22y So|H 2 Azxeta, WE

o|H ] FAZ FAY Aol wt 7] WEE

23he & = UleH (Figure 10), 3 F7

Aglel 2710 WEEE APDA &= 719 TrA}oM
H

ARto] AdE EHE R o] TS &

ZolH #1267 #55 2002 94

120

1 d
‘A
100 | |
o //jz
o — ./'
= 8o _ R
= N A/ v/v
2 o] °
S _m— /
< /./-'l/' /. —Y
% 40" /: / #MW 20,000
v —a— 0.2mm
&5 A—at //: / —o— 0.4mm
20 e )
< """" ® v —A— 08mm
.wrv—vafv/'/ —v— 2.0mm
0 T T T T T T
[} 10 20 30 40 50 60 70
Time (day)
(a)
120
100
a e
a o«
< -
w5 80 . o
= "
5 / v
2 604 . — "
;E: o vy v
?/
% a0 ] — # MW 90,000
< 4 v 0.2mm
o 20-;‘ y/v —o— 0.4 mm
2 | / 0.8 mm
(7 v-v —v— 20mm
o T T T T T T
0 10 20 30 40 50 60 70
Time (day)
(b)

Figure 10. Effect of wafer thickness on release pro—
files of APD from APD/PLGA with (a) 20000 and (b)
90000 g/mole of PLGA by spray drying method.
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