12 1 1 1* 1 1 1

(1. 410011; 2.
330006)
o 16
N 10,20 mg o
0.5.10.15.30.45 min.1.1.5.2.4.6.8.12 h 4 mL. LC-MS/MS
o 10,20 mg AUC,, (213.4 £195.7) (325.7 +
26.8) ng*hemL™" AUC,., (218.1+200.7) (332.0+25.8) ng=hemL™";z, (2.2+0.4) (2.2+0.2) h;V
(202.9 +114.2) (194.1+24.3) L; CL (63.7 £25.4) (60.6+4.5) L+h™"; MRT,_,, (3.4+0.6)
(3.1+0.6) he N ;
o AUC,,, AUC,, o
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Pharmacokinetics of Intravenous Nalbuphine in Healthy Volunteers

CAI Li§ing' > ZHANG Jun'® PENG Wen=xing' ZHU Rong-hua'~ WANG Xiu-mei' YANG Jian' ZHANG Qi-

zhi' (1. Clinical Pharmaceutical Research Institute the Second Xiangya Hospital Central South University Changsha 410011 China;
2. Jiangxi Provincial People’s Hospital Nanchang 330006 China)

ABSTRACT: OBJECTIVE To assess the pharmacokinetic properties of nalbuphine after single intravenous administration in healthy
Chinese volunteers. METHODS  Sixteen healthy volunteers ( 8 males and 8 females) were enroued in this study. The 16 healthy vol-
unteers were divided into two groups ( each group consisted of 4 males and 4 females) and received intravenous administration of nalbu—
phine at doses of 10 20 mg respectively. Blood samples (4 mL) were immediately collected into heparinized tubes before injection
andat0 5 10 15 30 45 min 1 1.5 2 4 6 8 12 h after injection. The pharmacokinetic parameters including p,... ¢,

AUC,, AUC,, CL V and MRT,, were calculated. Tolerability was assessed throughout the study. RESULTS The main pharmaco-
kinetic parameters for nalbuphine after intravenous administration at doses of 10 and 20 mg were as follows: AUCy,,(213.4 +195.7)

ng*hemL™" (325.7+26.8) ng*hemL™" AUC,, (218.1+200.7) ng*h+*mL™" (332.0+25.8) ng*h+*mL™" ¢,
(2.2+0.4) h (2.2+0.2) h V(202.9+114.2) L (194.1+24.3) L; CL(63.7+25.4) L+h ' and (60.6£4.5) L+h"'

MRT,_,(3.4+0.6) hand (3.1+0.6) h. AUC,,, and AUC,_, increased proportionally with the dose levels. CONCLUSION  The

t,, MRT V and CL were very similar between 10 and 20 mg. No significant differences were observed in ¢, ,, values between different

000

doses. No significant differences were found in AUC and p,,,. men women after dose and body weightnormaliz.

KEY WORDS: nalbuphine; pharmacokinetics; LC-MS/MS

( nalbuphine hydrochloride)

/ 12

‘e, LC-MS/MS
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1
1.1
( Sigma-Aldrich) ;
(
171239-200504) ; N N
(
1080901 120 mg :2 mL) o
1.2
Waters ACQUITY UPLC-Quattro Premier
XE MS Masslynx4. 1 : -
AG285 ( ); XB -80
( ) ; TG16 —= W
( )
( ) o
1.3
16 N 12 (22.0
2.1) (51.4 £7.0) kg

(68.6+8.0) kg BMI 19 ~24 kg * m .

2
1.4 . ADR
16 (- 8 )
(10 mg)
(20 mg) 8 4
12 h
10 20 mg o 2 h
o 0.5.10.15.30.
45 min.1.1.5.2.4.6.8.12 h 4 mL
( 14 ).
=70 C
4 12h .

1.5
- 1598 +

Chin Pharm J 2011 October Vol. 46 No. 20

1.5.1 . Phenomenex Kinetex
PFP( 100A 2.1 mm x 100 mm 2.6 pm) o 140
C 10 C.
45 mmol * L™ ( 0.1% ) =
40:60 v/v :0.30 mL * min "',
(ESI™)
0.75 kV 120 C (N,)
400 C 750 Leh™'
50L+h".
30 24 V; 23
20 eV, (m/z
358/340) (m/z.328/310) »
1.5.2 1.0 mL
1.0 mL
10000 r* min™' 5 min 1 mL Strata—X
100 pL(1.0 pg °
mL ™! ) 1.0 mL
3 (300 r* min~" 5 min) 500
L I.5mlL EP
30 s 2
L LC-MS/MS o
2
2.1
1.62
1. 43 min

o o

0.50 ~500.0 ng *
mL™"'( 7 =0.997) 0.50 1.00
2.50 5.00 10.00 25.00 100.00 250.00 500.00
ng * mL™' X
( 1/x) (p)
p =0.016 388 4X +0.003 472 51 r* =0.997.
0.50 ng * mL™',
94.75% ~105. 56% 98.76% ~
113.59% o RSD  5.92% ~8.07% (n=
15) ; RSD  5.84% ~6.30% (n=5) .
0.1.3.6 12h
-70 C 0.2.4.8 164d
0.1+
2.3.4
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0.1.3.6.12 h -
o RSD AUC
10.39% . NEEN ( . AUC = AUC x /
) o t,, AUG,_, ~AUC,
o .~ 3 o SPSS13. 0 0
100% ~115% o 2.5
o )
. 20
o mg
2.2 - N N . N
10.20 mg o
- 1, 40 mg
2.3 10 20 mg o
_ 78
- 10 mg 20 mg
( AUC) ( tl/z) °
Excel o 1.
2.4 3
LC-MS/MS
‘ L ]
{ .
{T 1 .
v | ‘ ° 7
".:1: kL ! 3.7h 2.2~2.6h * Lake ° 7
14
. 0 20 me 3 3.5 h.
B n=8 Eas ty, 2.2h o
Fig.1 Mean plasma concentration-time curves in volunteers af—
ter intravenous administration of nalbuphine at doses of 10 and °
20 mg respectively. n =8 % s o
10 mg = 70 kg™
1 10 20 mg 3~6h 1 .
.n=8 X =*s o
Tab.1 Pharmacokinetic parameters after receiving intravenous i
administration of nalbuphine at doses of 10 and 20 mg. n =8 & +
§ o o
Parameters 10 mg 20 mg
AUCyp/ng * b+ mL ! 213.4£195.7 325.7+26.8
AUCq, /ng * h * mL~! 218.1£200.7 332.0425.8 2
t12/h 2.2+0.4 2.2+0.2 o
VIL 202.9 £114.2 194.1£24.3
CL/L+h-! 63.7+25.4 60.6 4.5
MRT,,/h 3.4+0.6 3.1+0.6
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20 mg

10,2040 mg 3
20 mg

10 20 mg
10 mg

20 mg :2 mL 10 mg
10 mg
20 mg

20 mg

68 kg

30 mg

10 mg

40 mg

AUC.V/L.CL

20 mg

20 mg
10 mg
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