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Preparation and Evaluation of Semi-Solid Nifedipine
Implants of Poly(ortho esters)
Sae-Byul Lee, Joo-Ae Park, Seung-Jin Lee and Kil-Soo Kim'

College of Pharmacy, Ewha Womans University, Seoul 120-750, Korea
(Received April 29, 1999)

ABSTRACT-Semi-solid poly(ortho esters) (POE) were prepared to provide bioerodible carriers for sustained drug delivery
systems of nifedipine in the treatment of cardiovascular disease. As the POE has viscous behavior at room temperature, a
significant advantage of this polymer is that it can be injected without any surgical intervention. The POE was synthesized
by a transesterification reaction between 1,2,6-hexanetriol and trimethyl orthoacetate and the nifedipine release from POE
was studied in vitro. The release rate of nifedipine decreased with increasing the amount of nifedipine and the dieth-
anolamine dispersed in the polymer. But the excess amounts, above 3%, of diethanolamine retarded the release of nifedipine.
In vivo biocompatibility studies were carried out in rats with nifedipine loaded POE. Histopathological analysis showed that
nifedipine loaded POE implants were well-tolerated by rats when used subcutaneously. In case of the rats implanted POE
containing diethanolamine, tissue necrosis and inflammation were occured. Pharmacokinetic studies of nifedipine loaded
POE implants were carried out in rabbits. In all cases, plasma concentrations of nifedipine were maintained over 15 ng/m/
for at least 360 hours and biological half life(t;;) and mean residence time(MRT) were increased by addition of dieth-

anolamine.

Keywords—Nifedipine, Semi-solid poly(ortho esters), Biocompatibility, Pharmacokinetics
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Figure 1-Release of nifedipine from POE in phosphate buffer
pH 7.4 at 37°C(n=3). key : W; 5% nfdp-POE, @ ; 10% nfdp-POE.
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Figure 2—Release of 5% nifedipine from POE containing varying
amounts of basic excipient, diethanolamine(DEA) in phosphate
buffer pH 7.4 at 37°C(n=3). key : I} ;0% DEA, @ ;1% DEA, A ;2%
DEA, ¥ ;3% DEA, @ ;4% DEA, +;5% DEA.
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Figure 3-Influence of the basic excipient, diethanolamine(DEA) on
the degradation of POE loaded 5% nifedipine in phosphate buffer
pH 7.4 at 37°C(n=3). key : Il ;0% DEA, @ ;3% DEA.
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Figure 4-Subcutaneous implants sites in rats(A~F).

A ; control at 1st day, B ; nfdp-POE at 1st day, C ; nfdp-DEA-POE at 1st day, D ; control at 3rd day, E ; nfdp-POE at 3rd day, F; nfdp-
DEA-POE at 3rd day, G ; control at 7th day, H ; nfdp-POE at 7th day, I ; nfdp-DEA-POE at 7th day, J ; control at 14th day, K ; nfdp-POE
at 14th day, L ; nfdp-DEA-POE at 14th day, M ; control at 21st day, N ; nfdp-POE at 21st day, O ; nfdp-DEA-POE at 21st day. Arrows,
implantation sites.
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Figure 5-Plasma concentration of 5% nifedipine(nfdp-POE), 5%
nifedipine containing 3% diethanolamine(nfdp-DEA-POE) after the
s.c. implantation of POE implants in rabbits(n=4). The insert shows
absorption phase. key : Ml ; nfdp-POE, @ ; nfdp-DEA-POE.
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Table I-Pharmacokinetic parameters of nifedipine following
implantation of 5% nifedipine loaded POE(nfdp-POE), 5%
nifedipine with 3% diethanolamine loaded POE(nfdp-DEA-
POE) in rabbits(n=4)

Mean value £ s.e.?

Pharmacokinetic
parameters nfdp-POE nfdp-DEA-POE
ty2 (r) 10497 + 1.78 125.57 + 8.75%
AUC (ng-hr/ml) 3193691 £ 2789.91 28340.89 £ 1190.16
MRT (hr) 150.21 % 4.49 189.83 + 22.60%
2 standard error of the means

*! significance level (prob>t) : 0.060
*2 significance level (prob>t) : 0.136
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