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For the effective administration of naloxone, we attempted to investigate the naloxone
sustained-release implants. Using the biodegradable polymer, poly((diethyl glutamate)-co-
(ethyl glycinate)phosphazenes)(PGGP), the implantable devices containing naloxone
hydrochloride(NLX - HCl) and naloxone base(NLX) were prepared. The release rates of NLX
and NLX - HCl were compared. Influences of NLX contents on release rates were examined.
For pharmacokinetic studies, NLX and NLX:HCI loaded devices were implanted
subcutaneously in rabbits and then the plasma concentrations of NLX were determined by
HPLC(ECD). NLX-containing devices were implanted with various doses and pharmacokinetic
parameters according to dose were calculated. The relative bioavailabilities were evaluated and
compared. Incorporation of NLX in the polymer leaded to a slow release. There were no
differences of release rates based on drug contents. In pharmacokinetic parameters determined
in 216 hours, NLX loaded devices resulted in enhanced bioavailability with the higher AUC (p{0.
01) than NLX - HCI loaded devices and MRT was significantly (p(0.05) increased. This result
demonstrates that NLX is more suitable for sustained release devices than NLX - HCL
Therefore it is anticipated that the effective concentrations of naloxone could be maintained for
longer periods and bioavailabilities could be improved by naloxone sustained-release implants,
with varying drug base/hydrochloride.
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Figure 1—Cumulative release of 5% NLX - HCI/NLX
from PGGP matrix in phosphate buffer pH 7.4 at
37°C. Key: m: 5% NLX-HCl, ®: NLX (equivalent
to 5% NLX - HCl)
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Figure 2— Influence of NLX - HCI/NLX on the de-
gradation of PGGP in phosphate buffer pH 7.4 at
37°C (n=3). Key: ®: NLX loaded PGGP, ®; NLX -
HCl loaded PGGP, A; control (drug is not loaded)
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Figure 3— Influence of the drug contents on the in vi-

tro release of NLX from PGGP matrix in phosphate
buffer pH 7.4 at 37°C (n=4).

8

1003 x‘l

Plasma concentration{ng/ml)

-
o
arbe

3 6 90 120 150 180
Time{min)

Figure 4—Plasma concentrations of naloxone hy-

drochloride after i.v. injection in rabbits (dose:0.5

mg/kg). The error bars present the S.E.M. (standard
error of the means) with n=4.

o

Table II— Pharmacokinetic Parameters Following i v. Injection of NLX - HC! and s. c. Implantation of NLX - HCL/NLX

loading PGGP Implants in Rabbits (n=4 or 3)

Pharmacokinetic i.v. injection s.c implantation

Parameters 0.5 mg/kg NLX - HCL 5% NLX 5%
AUC(ng - hr/ml)*** 145.953+15.834% 2130.453+108.968 3115.929+230.711**
tyz(hr) 0.775+0.053 - -
MRT(hr) 0.890+0.071 37.147+1.399 47.203+3.014*
Cly(mi/hr)* 3531.66+327.15 9469.43+533.13 6528.74+499,06™
Vdg(mD* 3116.87+320.49 351447.4+21494.24 305758.8+19726.89
BA(%)° 36.492+1.866 53.372+3.952**

#Each value is the mean value + S.E.M. (standard error of the means)

"BA is relative bicavailability compared with i.v.

* : Significantly different from NLX - HCL (** : p{0.01, *: p<0.05 in t-test)

J. Kor. Pharm. Sci., Vol. 27, No. 3(1997)
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Figure 5—Plasma concentrations of naloxone after
s.c. implantation of NLX - HCI/NLX loaded PGGP
implants in rabbits. The error bars present the S.E.
M. (standard error of the means) with n=4. Key: ®:
NLX - HCI, ®: NLX
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Figure 6—Plasma concentrations of naloxone after s.
¢. implantation of NLX loaded PGGP implants in
rabbits. The error bars represent the S.E.M. with'n=

4 (20mg/kg, 10mg/kg) or n=3 (Gmg/kg). Key: wi
NLX 20 mg/kg, @ NLX 10mg/kg, A: NLX 5 mg/kg

Table I— Pharmacokinetic Parameters of Naioxone following Impiantation of PGGP NLX Implants in Rabbits

Pharmacokinetic

NLX dose mg/kg

Parameters 20

10 5

AUC(ng - hr/mD*** 3069.259:227.409

MRT(hr) 44.838+3.102
Cly(mi/hr)* 66.26.95+501.16
Vdgs(mD)* 294765.05+19875.71
BA(%)° 52.573+3.895

963.765+104. 368" 525.088+31.002%
39.681+5.819 45.955+6.729
10759.17+1190.79° 9593.29+601.94a
410966.4+29819.96° 436.811+52853.347
33.016+3.5e75° 35.977+2.124°

#Each value is the mean value*S.E.M. (standard error of the means)
°BA is relative bioavailability compared with i.v. (dose : 0.5 mg/kg)
% p<0.001, **: p<0.01, *: p<0.05 in ANOVA. 20 mg/kg(n=4), 10 mg/kg(n=4), 5 mg/kg(n=3)

Significantly different from 20 mg/kg (p¢0.05)
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Figure 7—Plotting of the area under the plasma con-
centration-time curve(AUC) as a function of the
dose of NLX after s.c. implantation in rabbits.
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