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Determination of ciprofol concentration in human plasma by high-
performance liquid chromatography-tandem mass spectrometry and
its application
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Abstract: Objective To develop a simple, rapid and sensitive high-performance liquid chromatography-
tandem mass spectrometry (HPLC-MS/MS) method to quantify ciprofol in human plasma. Methods
Protein precipitation of plasma samples was performed with acetonitrile as the precipitating reagent.
Chromatographic separation was achieved on a Waters XBridge BEH C18 column (2.1 mm X 50 mm, 5
um) with a mobile phase consisting of 0.025% ammonia aqueous solution and acetonitrile under gradient
elution at a flow rate of 0.5 mL/min, achieving baseline separation of the target analytes within 5 min.
Detection was performed with an electrospray ionization (ESI) source in negative ion mode, with monitored
transitions of m/z 203.1 — 175.1 for ciprofol and m/z 177.2 — 161.1 for propofol. Results The calibration
curve for ciprofol showed excellent linearity over 20 ~ 10 000 ng/mL (+* = 0.9986). Intra and inter-batch
precision (RSD) was < 8.3%, and the accuracy bias was within=® 11.7%. The extraction recovery ranged
100.1% ~ 104.3%, and the matrix effect ranged 90.8% ~ 92.4%. Ciprofol in the plasma remained stable
at 25 °C for 2 hours, after two freeze-thaw cycles (from — 80 C to 25 °C ) and at — 80 “C for 60 days.
Ciprofol in post-preparative solutions remained stable at 10 °C for 12 hours. Conclusion The HPLC-MS/
MS method is simple, rapid, and sensitive, which is suitable to determine ciprofol in clinical plasma samples.
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Fig 1 Chemical structures of ciprofol and the internal standard propofol
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2.1 fBiEfe T A

211 iE&M @ik Waters XBridge BEH C18
FE (2.1 mmX50 mm, 5pm); WA A R 0.025%
UK, WA B RALNE, BEEEVEME (0 ~ 0.1 min,
80%A ;0.1 ~ 2 min, 80% ~ 0%A;2 ~ 3 min, 0%A;
3 ~35min, 0% ~ 80%A; 3.5 ~ 5 min, 80%A ),
K 0.5 mL/min, FEIEN 40°C, HohtFEERE
H10°C, #EFERH 10 pL,

2.1.2 FIEAME RIS E TR (ESI) 7
T, ZENE TN (MRM) T4
W A R MBS FXF m/z 203.1 — 1751,
EREE— 67V, Mif#ERERE — 28 eV, {5 HT[H]
300 ms; P W0 ES T XF m/z 203.1 — 161.1, T
HHEE—60V, fffE#ERE— 27V, {15 (A
100 ms; PSYAME: WIS FXF m/z 177.2 — 161.1,
R R — 50 V, flif#ERERE — 30 eV, {5 FHT(A]
100 ms; G HE: — 4500V, B FIRIRE.
400°C, ZFAL S E: 50 psi, HHiBHR W 60
psi, AV : 30 psi, MEESARRIE: 9 psio

2.2 VAR ELH

221 NFRESABE AR TAES R KSR
HCA A I X BE S A H e e s i e
EZ, 93 5 R E S 1.06 mg/mL Y X IR i
B WO B AE R, T C RS- TR B AL 400
1000, 5000, 10 000, 20 000, 50 000, 200 000 ng/
mL FINAS TAER, YR — 20 CukFaH.
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PRYA B o B8 Sl i, IAGE i P T A A
JERERE, R RN 0.98 mg/mL PN YA W it
IR WNIAIE S OE =, HOKEE—2F
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FEAT MR B ERIAm (I AR (C)) FTPNBR T IA B Y
WAL (C,)o 3T A/BX 100% 1155443 1y 1y 4
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ZIREATHE, mRH AN TR R
3.2 FREAMUON.  AESrHT 5T B R R AR M I 2K
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Fig2 Representative chromatograms of ciprofol ( red line ) and propofol ( blue line ) in a ciprofol standard solution, a propofol standard solution, a
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blank plasma sample ( blue line ), a blank plasma sample spiked with analytes and IS at LLOQ level ( red line ) and a real clinical plasma sample
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Tab 1 Intra- and inter-batch accuracy and precision for ciprofol
PG E / N (n=6) it (n = 18)
(ng/mL)  HERREE /% HEE CVI%  HERIE /% HE#TE CVI%
20 111.7 6.5 110.2 7.5
50 102.0 6.6 98.3 7.9
1000 91.7 43 91.8 43
8000 99.2 7.4 97.5 8.3
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Tab 2 Extraction recovery and matrix effect of ciprofol and

propofol (IS) in human plasma

FARIHY) PEWE / (ng/mL ) FRIUEDSCR /% FEFRRLN /%
PRI 50 100.1 92.4
8000 104.3 90.8
[ENELs 10 000 105.6 96.7
3.6 RUEME IMRAE S R IRIA AR M EE

R 3, SR WIR, MURFES PR IAEEE
MECE 2 h, — 80 CLRAF 60 d HPRFFRE, FEM
A RS RAE 10 CHUE 12 hifFFfa g . Hah
PR N, PRI F R R R il S 55 v
it (HERRBETE 85% ~ 115% ), {HEE =R
Rl HERR BRI T T2 [, SR TERE S it A
1o R O sk R R R
32 FHMA
K3 R T 3 BIEHFAR B LA W PRI

I 25 245 I VA DN T B 1) I 25 9 B2 - Rl 2k, 3
151] K85 PR A AT B 17%) o VAR JEE S R R 42.8 ~ 1010
ng/mL. Z&5 R KM, AWF5EIF & B HPLC-MS/
MS ik REE R, LSRG, R R0 LI
PRECSIZ I A AR DY PRI 93 v 0 2

e [E A1
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®3 MEHEDPIRAMPREEERER (%, n=23)
Tab 3 Stability of ciprofol in human plasma under various
conditions (%, n = 3)
Rtk

TEHRRE / EIRACE FE AP N KA AT
(ng/mL) (25°CHE (10 Tl T (= 80Oy
(—80°C FE257TC)
2h) 12h) 7 60d)
50 104.3 1120 93.7—102.1—91.7  92.7
8000 104.8 1082  952—972—838 886

3 3BT ARBELL 0.4 mg/kg 452570 ik 2 PRI B BRI DK 4
245 I T PRI ) LA VR E - b Iv] i ]
Fig3 Plasma concentration-time profiles of ciprofol in three patients who

received a single dose of ciprofol at 0.4 mg/kg by intravenous infusion
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LA DR BA M B RN Y 1Y) pHL i 32 315 161 4 38 Ay 11
tH, LLOIEVERADLAHE, 7K. 1 mmol/L £,k %k il
0.025% Z KA K AHIEAT T 558, B4
BR, TEMET 0.025% ZUKAE R KAHIE, A SR
AR BRI A o e, BRI
Y WEETE RN 97 KL 4. Waters XBridge BEH C18 £
R SR 2 URROR 5 H LAY RE IR 5Ot
KIAHLE, RS E VR . TR By, Hoal it
PRSI P LA AR R A AR, R ERTE
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ARG R AR A, TR R iR S A T
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i, H BRI A 5 A et o

H TR T R R U, EE IR
AIREA L BT VL (R A TOE . LI EATUE .
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ZERER, K QI P DTHE AT b B i AT
AR IR By B SR B . BRI, SIS FTURE
e N IR REA AL BT %

TEABIFTE A, Il PR AR PR PN B 8 B9 o it
FESEEI A 42.8 ~ 1010 ng/mL, 7EILAT J7 ik Lk tk
WHIZ NG AN, AIFFEHGE 1l PR 5 1A N FRE
Ty Y I 2 16 5 S 28 ~ 1136 ng/mL"™ 1, F %
7315 9 RAEURE AR A Bl T A 2580 A2 e PR L2 Iff
FAREA I E TR

oI R N ) < A I T SR VN
B, 2 HPLC-MS/MS J5 %, 1l H T+ 1ifi R B
S AEAS TP ERTE By R L A
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