“ a. b, 110001)
: ( LC-MS/MS) .
2 mol - L™" NaOH 20 ulL LC-MS/MS . Diamonsil C,;, (4.6
mm X 150 mm 5 pm) -5 mmol - L™ - (74:26:0.5) 0.5 mL - min™'; TIS

( MRM) m/z 387.2—m/z 238. 2( )

m/z 337. 4—m/z 188. 2( ) o 0.01 ~1.00 pg - L™'(r=0.998 1) .3
64.2% . 11. 6% .
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Determination of Sufentanil in Plasma of Patients Receiving Intravenous Combined Anesthesia by LC-MS/
MS

LIANG Yu" HAN Ji * WANG Ling—lingb FENG Wan-yu®( a. Department of Pharmacy; b. Department of Anesthesiology
The First Hospital of China Medical University Shenyang 110001 China)

ABSTRACT: OBJECTIVE To establish a LC-MS/MS method for the determination of sufentanil plasma concentration in patients
receiving intravenous combined anesthesia. METHODS  After adding 2 mol * L.™' NaOH as the basification reagent sufentanil was
extracted from plasma by ether. Then sufentanil was determined by LC-MS/MS using fentanyl as the internal standard. Separation was

carried on a Diamonsil C18 column (4.6 mm x 150 mm 5 m) with a mobile phase of methanol-5mmol * L™

ammonium acetate-ace—
tic acid (74:26:0.5) at the flow rate of 0. 5 mL * min~". TIS source was applied and operated in positive ion mode. Quantitative de—
termination was performed using multiple reaction monitoring ( MRM) of m/z 387.2—m/z 238. 2 for sufentanil and m/z 337.4—m/
z 188. 2 for fentanyl. RESULTS The calibration curve was in good linearity over the range of 0.01 —=1.00 wg* L™'(r=0.998 1) .

The extraction recovery for sufentanil were more than 64.2% while the intra-day and inter-day precision ( RSD) were lower than
11.6%. CONCLUSION The method is shown to be simple rapid accurate and sensitive which can be applied to the determina—
tion of sufentanil and the pharmacokinetics study of sufentanil in patients receiving intravenous combined anesthesia.

KEY WORDS: sufentanil; plasma concentration; LC-MS/MS; composite anesthesia
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( .
:091204) ; ( 2.4
:091003) ; ( 400 wlL
) ; N 40 plL
; . 0.01 0.02 0.05 0.20 0.50 1.00 pg =+ L™
API4000 - “2.2”
(TIS ) Analyte ( 20 pL ;
AB ) 9100 ( ) AL - 104
( ) ; XK96 — A (
);L-119 Y=1.8152p +0.003 4 r =0.998 1
( ) ; TDL —6A 0.01 ~1.00 pg* L' o
( ) o 0.01 pg*L™" RSD  5.9%(n=6).
2.5
400 pL. = “2.4”
2.1 . . 3 (
: Diamonsil C;; (4.6 0.020.0.100 0.800 pg* L") .
mm X 150 mm 5 wm ) 6 3
S mmol « L™ - (74: 26: 0.5)
0.5 mL * min "' 125 Co
: TIS 550 C; 1.
; 1300 V;Gasl(N,)3.45x 2.6
10° Pa; Gas 2( N,) 2.07 x 10’ Pa; Curtain Gas( N,) 400 pl.  2.4”
1.03 x 10° Pa; CAD Gas( N,) 4. 14 x 10" Pa; .. 3 (0.02.0.10  0.80
( MRM) peg e L) 3
m/z 387.2—m/z 238.2( ) m/z
337. 4—m/z 188. 2( ) 0.1 so — o
2.2 SRR
400 wL 40 wL |
(5.09 pg » L™ )40 uL 2 T T B
mol « L' NaOH 20 pL 30 s 2 ho W s
mL 1 min 10 min 3500r- - .
min "~ 5 min 40 °C T -
. 100 pL 20 pl. P e Y P S
LC-MS/MS . fentanyl fentang]
6 400 L. ) -
“. 27 LC-MS/MS N " 080 g - L
LA; 5.09 pg e LN C - 3
1B D-2 3 min - -
3. 83 min Fig.1 MRM Chromatograms of sufentanil and fentanyl in plasma
3.42 min: A —blank plasma; B - blank plasma spiked with sufentanil and fentanyl; C — plas—
ma of volunteer who was given intravenous administration of other drugs; D — plasma
3 of No. 2 volunteer at 3 min after intravenous administration of sufentanil; | - sufen—
1C; tanil; 11 - fentanyl
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Tab.1 Intra—and inter—day precision and accuracy of sufentail
Intra-day Inter-day
Added concentration xXxs
g e -1 e e -1 Accuracy  RSD/% RSD/%
It pg (n=6) (n=3)
0.02 0.02 +0. 002 0.4 9.2 11.6
0.10 0.10 +0.01 -2.6 5.0 9.0
0. 80 0.81 +0. 06 1.6 6.9 10. 1
o 400 pL 40 pL
“2“ 2 ”»
40 pL 40
C . 100 uL
B.
N 40
wl 40 C . 100 pL
Co
A/B B/C o
0.02.0.10 0.80 pg*L7'3
(77.8 £4.2) %
(64.2+2.6)% (66.1+2.4)%

(91.6 +4.1) % (94.0+6.4) % (96.9 £3.2) % .
2.7

4 24h
4h 3 -
60 d .
400 pl. 2.4”
) (
0.02 0.80 pg+ L")
3 LCMS/MS
. 24 h
(RE  +12.0% RSD<2.7%)
4 h (RE  +12.4% RSD <
3.9%) 3 -
(£10.5% RSD <4.5%)
—20°C  60d  (RE +10.0%
RSD<12.0%) .
3
.9
25~65 ASA T ~1I
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( NYHA) =11, N
N 500 mlL.
( N . ) o
30 pg * kg 0.4
peg * kg™ 0.8 mg * kg™ 0.3
mg * kg™ '; 0135
10 20 30 45 60 min 1.5 mL
3500 r * min~' 10 min
-20 C o
2, DAS2.0

tt,, (22.343 £6.969) min; AUC,, (9.058 +
6.211) pg * min » L' AUC,, (9.987 +£6.056)
pg *min* L™' MRT,, (13.082 +4.519) min; CL

(0.051 +0.024) Lemin~' * kg™ '

4
23
0.1 pg= L'
20 min 0.05 pg* L'
0.01 pg* L™ o
- - (300:150: 15)
2 mol *
L~" NaOH 20 pL o
M+H * o
_{L\"_‘_‘—f—' S—
2 9 -
.n=9 x+s

Fig.2 Mean plasma concentrationime curve after a single in—

travenous dose of sufentanil in 9 volunteers. n =9 x £
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