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Simultaneous Determination of 5 Anesthetics in Human Plasma by UHPLC-MS/MS

LI Siying', ZHANG Mingli?, CHEN Xiaoyunl*(l.Department of Anesthesiology, Wuming Affiliated Hospital of Guangxi
Medical University, Nanning 530199, China, 2.Guangxi Zhuang Autonomous Region Market Supervision and Administration
Bureau, Nanning 530029, China)

ABSTRACT: OBJECTIVE To establish UHPLC-MS/MS method for simultaneous determination of the concentrations of
remifentanil, sufentanil, etomidate, dexmedetomidine, dezocine in human plasma to provide reference for clinical drug use.
METHODS The plasma samples were precipitated by acetonitrile, procaine was used as internal standard, and separated on
Agilent Poroshell 120 EC-Ci3(2.1 mmx150 mm, 2.7 um) with the mobile phase of methanol and 10 mmol-L~! ammonium
formate solution(pH was adjusted to 3.5 with formic acid)(28 : 72) at a flow rate of 0.2 mL-min~!. Multiple reaction monitoring
was conducted in ion detection mode using positive electrospray ionization source. RESULTS The linear calibration curves of
remifentanil, sufentanil, etomidate, dexmedetomidine and dezocine were obtained in the concentration range of
0.25-25.32(7=0.998 7), 0.27-27.48(r=0.999 2), 1.54—154.05(+=0.999 5), 0.51-51.35(+=0.999 2), 0.56—56.19(+=0.998 8)ng-mL",
respectively. The intra- and inter-day precision RSD was <10.0% and the absolute recovery was between 92.8% and 107.3%.
This method was successfully applied to analyze the drugs in human plasma from thirty clinical samples. CONCLUSION The
method is rapid, accurate, sensitive and reliable for determination of the concentrations of remifentanil, sufentanil, etomidate,
dexmedetomidine, dezocine in human plasma, and proves to be suitable for clinical therapeutic drug monitoring.
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Tab. 1 Parameters of ion pairs

e WA ERETN EMETX 2k miERe
(m/z) (m/z) BV Hi/eV

1 &5 RE 386.9-238.0 386.9—355.0 85  15/19
2 HZFRE 377.1-317.2  377.1-285.1 102 12/25
3 RIEIKER 245.0—141.1  245.0—95.0 70 513
4 CARIERE 20115951 201.1—68.0 100 30/35
5 Hufkor 246.1—-97.1  246.1—147.0 80  10/22

6 THRH 237.0—100.1 237.0—120.1 92 22/26
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Fig.1 UHPLC-MS/MS chromatographic mass spectrometry

A-blank plasma; B—medicated plasma+internal standard; 1-remifentanil;
2-sufentanil; 3—procaine; 4—etomidate; 5—dexmedetomidine; 6— dezocine.
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Tab. 2 Retention time, linear equations and linear ranges of
5 anesthetics

i 5 Fl/ng-mL"! Ve r
iS5 K e 0.25~25.32 y=1.018 9x-0.0342  0.998 7
[ N 0.27~27.48 y=1.813 7x+0.048 2  0.999 2
LSRN 1.54~154.05  y=1.179 8x-0.0473  0.999 5
FIEFTRE 0.51~51.35 y=1.769 6x-0.023 6  0.999 2
ok 0.56~56.19 »=0.868 6x-0.0149  0.998 8

2,63 KEEESHEME 237 WUFRK. .
R TARIR WS “2.47 TR 7 ekl il 2 24 M 3%
JE R 2.5 TR PEAT LA S A S R R
BAWRETATHIE 6 Oy, FRETTAREM ST A
NS HRE, Ar EE H R H ] (&L 3 d
SENPAE R S HERR L . 45 IR 3, S5E,
SALEUTEM AT K. . & 4 TR
£ 14 H 8] A1 H Y RSD $4<10.0% , HER N 94.1%~
107.7%.
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T3 SHKRELGYNE FENEEEEHE(XLs, n=6)

Tab. 3 Precision and accuracy of the assay method for 5 anesthetics in human plasma( x £ s, n=6)

HHN H (1]
>k BE
415 A/ e W -
ng-mL —— HEREE/ % — HEREZ/ %
S BE /g mL! RSD/% S e BE /g mL! RSD/%
0.25 0.284+0.01 6.6 107.7 0.260.02 8.5 104.6
_— 0.76 0.76+0.03 6.2 99.8 0.74+0.04 49 97.0
i 2y KJe
2.53 2.61£0.07 5.0 100.2 2.43+0.11 47 96.0
18.99 18.47+0.73 4.0 97.2 18.66+0.97 5.2 98.3
0.27 0.27+0.02 73 97.4 0.27+0.01 3.4 97.3
. 0.82 0.8240.02 42 99.9 0.810.02 2.8 98.2
FIFRE
2.75 2.66+0.10 45 95.3 2.67+0.05 2.6 95.9
20.61 19.97+0.67 3.7 96.9 20.16+0.27 1.4 97.8
1.54 1.55+0.08 6.4 100.6 1.47+0.07 4.6 95.4
- 4.62 4.53+0.10 3.1 98.0 4.42+0.10 22 95.6
IRFCIRTR
15.40 14.64+0.52 3.7 95.0 14.7140..39 2.6 95.5
115.53 112.71£3.24 2.9 97.6 114.22+3.78 33 98.9
0.52 0.55+0.03 6.5 105.6 0.52+0.03 5.2 100.3
. 1.55 1.57+0.03 5.0 101.0 1.49+0.04 2.6 96.2
fi EFERE
5.17 4.98+0.15 3.1 96.3 4.91+0.16 3.2 94.9
38.81 39.02+0.71 35 98.1 39.15+1.00 25 100.9
0.56 0.58+0.03 53 103.8 0.59+0.03 5.0 105.8
N 1.69 1.67+0.03 3.8 98.9 1.74+0.04 22 103.3
HAfe o
5.62 5.30+0.16 2.9 94.3 5.29+0.10 1.8 94.1
42.15 41.5242.27 25 98.5 41.50+0.69 1.7 98.5
T4 SHRBAHNERMN. BREMRERE
Tab. 4 Matrix effect, recovery and stability of 5 anesthetics
S G/ BTN/ % B /% FasEPE RSD/%(n =3)
- ng-mL"! (n=6) (n=6) 20 °C 24 h EiR S R 3
0.76 100.2 93.8 7.7 8.3 35
HiSF A 2.53 102.3 97.4 5.8 4.6 1.8
18.99 97.5 99.8 35 1.9 0.9
0.82 96.5 92.8 2.8 2.8 5.2
[ N 2.75 99.8 93.3 5.9 4.4 33
20.61 94.5 97.9 1.7 2.9 2.4
4.62 99.5 102.8 4.1 5.8 7.1
RFE KR 15.40 95.6 107.3 3.5 22 23
115.53 103.4 99.4 15 13 23
1.55 97.1 96.5 75 5.2 4.8
4 EFERE 5.17 94.7 97.6 6.4 2.6 3.5
38.81 95.8 94.3 3.4 0.9 1.8
1.69 99.3 95.5 6.6 6.0 75
H ko 5.62 98.5 96.8 2.1 22 3.4
42.15 100.2 100.8 0.9 13 2.1
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