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Release, Biocompatibility and Pharmacokinetics of Semi-solid
Naloxone Implants of Poly(ortho ester)
Sang-Hee Lim, Joo-Ae Park and Kil-Seo Kim'

College of Pharmacy, Ewha Womans University, Seoul 120-750, Korea
(Received January 28, 1999)

ABSTRACT-Semi-solid poly(ortho esters) (POE) were prepared to provide bioerodible carriers for sustained drug delivery
systems of naloxone (NLX) in the treatment of narcotic addiction. As the POE have 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 structure of the polymer was
confirmed by IR. The in vitro release of the drug from POE was studied. The release rate of NLX decreased with increasing
intrinsic viscosities of the polymer. In vivo biocompatibility studies were carried out in rats with NLX loaded POE. His-
topathological analysis showed that NLX implants are well-tolerated by rats when used subcutaneously. Pharmacokinetic
studies of POE-NLX implants of two different viscosities were carried out in rabbits. In all cases, plasma concentrations
of NLX were maintained over 1 ng/m/ for at least 168 hours, but initial burst effect was observed. Mean residence
time(MRT) was found to depend on the viscosity of the polymer.

Keywords—Poly(ortho ester), Naloxone, Semi-solid implant, Biocompatibility, Pharmacokinetics
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Figure 1-IR absorption spectrum of the semi-solid poly(ortho
ester). :

Table I- Physicochemical Characterization of The Various
Poly(ortho esters) Synthesized

Poly- Intrinsic T
Sample M, M, dispersity  viscosity ("Cg)
(M/M:) (m//g)
Polymer 1 63128 14746  4.281113 17.1475  -26.32
Polymer2 23637 12334 1916369 114841 -3855
Polymer3 15707 8912  1.762346  10.9981 -40.32
Polymer4 7368 3164 2328457 92683  -47.02

M,, : Weight-average molecular weight
M, : Number-average molecular weight
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Figure 2-Release of NLX(3%) from POE with intrinsic viscosity of
521(-M-) and 8.19(-@-) in phosphate buffer pH 74 at
37°C(n=3).
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Figure 4-Plasma concentration of NLX after the s.c. implantation
of POE-NLX implants in rabbits (n=4). Key : —Ml- ; intrinsic vis-
cosity 5.21, —@- ; intrinsic viscosity 8.19.

Table II- Pharmacokinetic Parameters of NLX Following
Implantation of POE-NLX Implant in Rabbits(n=4)

Pharmacokinetic Mean value £ SE:*
parameter [n1=5.21 [M]=8.19
ty (hr) 39.502 + 14.929 38.656 = 6.563
AUC (ng * he/ml)  1970.232 £ 516400 2018.667 + 231.909
MRT (hr) 49912 * 25231 78.014 + 29.681*
“Standard error of the means

*Significantly different at significance level p<0.05
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