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MITESS  #H1F GC-MS-SIM B R M. BRER 7 0.05~4. 0 pg/ml WHE AR TRIEHE R EHFF P B
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Abstract ; Buprenorphine and norbuprenophine in urine were analyzed by gas chromatography -
mass spectrometry using deuterated as internal standard. After the p-glucuronidase hydrolysis,d;-
norbuprenophine and d,-buprenorphine were added into the urine samples. Then they were
extracted by solid-phase extraction. The N,O-bis ( trimethylsily) trifluorocacetamide was added
to the extracts to derivative buprenorphine, norbuprenophine and the internal standards. The
derivated analytes were determined by gas chromatography-mass SIM mode. This method
showed a high linearity from 0. 05ug/ml to 4. 0 pg/ml-with correlation coefficients being 0. 9997
and 0.9998. The limits of detection were 0. 0017 wpg/ml and 0. 0085 pg/ml for the
buprenorphine and norbuprenophine. And the recoveries of buprenorphine and norbuprenophine
were more than 86% and the relative standard deviations (RSD) were 1. 5% and 2. 3%. This
method is simple, reliable,reproducible, and can be applied to the detection of buprenorphine in
the urine.

Key words; gas chromatography-mass spectrometry, solid phase extraction, buprenorphine,
norbuprenorphine ,deuterated internal standard ,derivatization
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L EEEREABEATHEGCRARFREEY
wOoRBEEASHEE  HETREHEERIAE
HUABRYEEPERAAPNZ—~ ENEH, THE
M 25 35 40 Bt 5 & P450 3A4 LB 7E N 6 BB ke
EAEREXRAEET W i U (norbuprenorphine,
norBUP) Rt 91, T AR Bl 89 5k A GC.
GC-MS.HPLC,.LC/MS " ¥, A RE TR
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1.1 XR5EA

QP2010 S M6 %-FiEH AN (HEERAH
7)), Bl e, F BB & T (ED,GCMS solution £,
IR ;3-18R BE B HE.LHL(EE TOMOS 24
Al A7) B A E B (EE SUPELCO A8 A7)
Oasis® HLB3cc [E HEB A (EE Waters A7) 4
72); WD90OCSL23-2 B 4 (" R # L H A7)
TTL-DC ARGt E R REKRHEZRAE R A A
HE),

EB T N (R E 2 & A SR e AT iR
B, EZFRRHETHEE.A-THENERR A
d-EFHH P ETHFEME(RR) (EE Sigma 24 5] H
&, lmg/ml BEAEH B (G BE 1;N,0- =
Bt =8 B (99%BSTFA+1%TMCS) B
FEA R (£ E Sigma 24 7B 5D s B B R
(% H Sigma 2 A # &, #t 2. 093K8600, 22mg,
1134600U/g) , s A6t fl pH (R 4.7 I S -2 4
S vh WA R 5000 U/ml,

M. ZBRZE . Tris AR CEFREEEFR K
IR 5532 70 189 B 7%= 4 7 40 T A o A s 25 TR
(1.0mg/ml): #R B 10. 8mg MR T W & HEF 10ml
FREMET APEERELNE B, 58,

THEHER LA H R T REHER AR T
(5.0 pg/mD A FIRE T HEHERMEARRERET
FHHEMEBE 50 Wl F lOml HRHP.HEEE
BRE B, &M, d-THIENEM d-£HRF R E
THREMER S MR HB(5. 0 pg/ml) B 5 R FIRE,
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SMEEAG: a%E.J_RWDB-sMS A% E

204 (30 mX 0, 25 mm X 0. 25 pm); FE iR 180C, f§

# 1 min, % 15C/min BFEFBEFZ 280C, 45 18
min; B 08 F 280 C; 8 (He) Hi # 1. 40ml/
min; AR B,

egie
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M1 THEHEG) . ZFRPETHEEEB) .A-TH
HHE(C) ds- £ I 2 T A e (D55 1

B kG- B FETHBER B FRER 70 V;
EHBEE L OKV EHMRBE250C; BEFREE
200 C;REF R HHETF YR AHERX (SIM),
BB BEENHREREEETHLE L.
21 KAYHREHEAMERERET
RIS REHE EEET ERET

o
waY (min) (min) (m/z) (m/z)
d;-norBUP-TMS  15.0~19.0 16.38 413,431,455 431
norBUP-TMS 15.0~19.0 16.45 410,428,452 428

d,-BUP-TMS 19.0~23.0 21.17 454,486,510 454
BUP-TMS 19.0~23.0 21.28 450,482,506 450
1.3 RBHZE

BURFE 1ml F 10ml i AE P, WA pH &
4.7 ZBR-Z BRI v %5 W 0. 5Smll, 37 % ¥ R R g
W 50ul,57C TR 1. 5h, R HEZR  MARE
WARHE 0. 2ml, pH {H 9.2 W W ¥ 3 ml, IR JE 1
min, & .{» (7000 r/min) 10 min, |t 7 & Qasi®
HLB 3cc B M BUME (LA F I 3 ml B4K 3
ml.pH {& 9.2 # Tris-HCl Z ¥ 3 ml {§1k), A
5% BRI 3 ml kSR, 3%, B L (7000 r/
min) 5min, f] 3ml & {5 ¥E 5,80 CRAKK T, &R
SHPTHBIMA 50ul Z 8B BELEALIRA, B
Wk % 1min, # ¥ #7 4 6min, ff GC-MS 4447,
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BREBX, BAEHE, A0 FEWPRFERERXH
BRERE L, AEZRMNL, SHEEHERY. Bl
AL LIS E BIR L& WRIE R, ELE
YR vEaE, R KT R BUE % IR K 7 X AR
1. Opg M2 IR BUAAT A0 AT REE LA 2. WA 2
AT, , 45 259 (5 7 W 0 TS X B

101 (a)
d,-norBUP rorBUP
5 E
s
x 0 -
& 16.0 16.5 17.0
# ®)
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] 4
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Bt [H (min)

2 4fYRNBREMTEY Gl
(A)d;-norBup-TMS m/z= 413, 431, 455, norBup-TMS
m/z=410,428,452; (B)d,-Bup-TMS m/z = 454, 486, 510,
Bup-TMS m/z=450,482,506.

2.1.2 AdkpitH

HEEE T T HE . 5 3R PT B 5L TP i MM O Y O
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AT 0 A A
2.1.3 HAKHMGER

S HIRER 0.2 ml IRE IR THEH BB HIRK
FREREF.SOCTHASKTEN, F5MA
50pl fAEAL AT MZ B ZEES,% % 1min, 2min,
3min. 4min, 5min, 6min, 7min #3374 (B/M D
BR., GR DY E B (6] R KR HE K,
6min 525 mAUE IR B3 . 10 s BUNT A (o it
[8] % 6min,
2.1.4 REEMNLE

NAREFCR . CEF R . AR R EH5-BFR
BEOO+1)% 4 B E R EBRER, R BIRK %
BAEH T, 3 NER 1. Opg MZ AURBUATHRR . ZR
EREN . EH-FRBEOFDEBREARETF . BR
FEBEAEREAMERELE TS BitE
EER BB EA .
2.1.5 ZARMBEHLE

W I NBR 1. Opg 97 IRV, 53 B H % & pH
ERT R 4.7.7.0.9. 2, % B R F %% FRRE
WO SRR B, BefE pH M 9. 2 A BB W% B

. RRESBER pH B E 9. 2 FHTHN.
2.2 FHEEH

B2 B R W43 50 B 1R & R M W (pg/mD)
0.05,0.1,0.2,0.8.2.0.4. 0, % RiXE #4720
WU SHEEAGTEYNERS FigmmR
HAE NP AR, 0T Py o B R B A AR R M 103, 78
BN TIEMR SR THEEMEARRE
THEMERIMEEXR, THEHLHETER
y = 1.25872 —0. 0203, I X R H K 0. 9997; EH K
HETHEHEE AN vy = 1. 06252 +0. 0059,
X ZEBCH 0.9998,

BESARB MR, S/N =3 XMl TRHIE
ME R IR T PR K R A8 7k K R 4 Y
7 0.0017ug/ml. 0. 0085pug/ml, %5 R HFTEHRM

B L, R IE 2,

£2 AUERHBEER (=5

ey 0ok B W5 R HE - 14 1] i RSD
(pg/ml) (pg/ml) (%) (%)

TRIEHE 0. 50 0. 43 86.5 1.5

g?ﬁ;m 0. 50 0. 50 100 2.3

2.3 E&awm

AERARYERR 4 6T 5w ERR,
R THRIEMES RN 0.06~0. 12pg/ml, L FH H
ETRIEHES R 0.15~0. 38 pg/ml, & H W HGH
M TEE R LB,

3 HXRIE

7 3R R B HH % B (SPED i RE S 177 4 4k 7 8
F& A GC-MS HAMRBEFH T WIEHER EFR
RETREMEATRN. 2%, T, LK
S » X HE i B AT B R AR, BT LARE A T T P
WAE KRB R R,
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HEHFEMEEERT, REER.
F2 SBREMENYNOKR BXEERERL YR
] W A RSD KR
Lh %) %) (ug/m®)
3 92 3.16 0. 05
G 3 95 3.71 0. 05
7% 89 4.39 0.1
ZBMIETHY 86 4.45 0.2
xt (8] = P % 97 3.66 0. 05
xzw 92 4.83 0. 05
BoPxE 96 3.27 0. 05
E+—%& 89 4.97 0.3
2.6 HRaW

BRAARGTEM B E B REEY .
TR R B R 6 R TR PR M AT R Gt
TR . R 3 B R R, AR EANEME P E & #
F3 BERNENEBHEERAALER

EREHLY W (mg/m®)

b 2E mnm iun wm hn wS
g5 B wE W

HHIDEREARR, AR AR ERES L
Y U O i X S FE R R 0 A R AR B ALK

3 &RIE

A KA GERSTEL S ERBERE ER
EHHAHPBRRANELZEENY, H Tenax-TA &
BRI RIS /v B 8 4 /SO B0 - 3G bk
THE AN REERNEHM BT BRRERES
M ER. ZHEFEREERN 0.05~0. 30 ng/
m®, B R K 86 % ~96% MM PR HEREN 3.16%
~4.97% ., EHERE . ER . RBES KRB R,
HUNEREHMHERERHEETENSHK
#.
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