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Establishment of a method for detecting propofol concentration in plasma and its application in patients
with lymphedema

LI Jingfeng', SHI Zhengyuan', ZHANG Mengjie’, GUAN Lei*, IANG Dechun' (1. Dept. of Pharmacy, Beijing
Shijitan Hospital Affiliated to Capital Medical Hospital, Beijing 100038, China; 2. Dept. of Anesthesiology,
Beijing Shijitan Hospital Affiliated to Capital Medical Hospital, Beijing 100038, China)

ABSTRACT OBJECTIVE To establish a method for the determination of propofol concentration in human plasma and apply it
in patients with lymphedema. METHODS The concentration of propofol was determined by UPLC-MS/MS after protein
precipitation of plasma samples using thymol as internal standard. The sample was eluted on a Kinetex Cis column with a mobile
phase consisting of acetonitrile (A)-water (B) for gradient elution at the flow rate of 200 pL/min. The sample size was 5 uL, and
the column temperature was set at 40 °C. The sample chamber temperature was 15 °C. Using multi-reaction monitoring mode, the
ion pairs for quantitative analysis were m/z 177.0—161.2 (propofol) and m/z 149.0—133.1 (internal standard) , respectively. The
above method was used to determine the plasma concentration of propofol in 6 patients with lymphedema. RESULTS The linear
range of propofol was 50-5 000 ng/mL (»=0.995 0). RSDs of within- and between-batch precision were not more than 8.08%; no
endogenous interference, carryover effect, or dilution effect was observed in blank plasma. The extraction recovery ranged from
89.80% to 93.73%, and matrix effects were within the range of 97.93%-101.73%. RSDs of the stability test were all lower than
3.27%. During intraoperative TCI 2-30 min, the plasma concentration of propofol in 6 patients was maintained in the range of
1 865.3-6 056.2 ng/mL, and the propofol was almost excreted within 4-8 h after operation. CONCLUSIONS The established
UPLC-MS/MS method in this study can achieve the determination of propofol and a simple and fast sample pretreatment process
without derivatization; it is proved to be suitable for the concentration monitoring of propofol in plasma samples of patients with
lymphedema.
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B EE R, BT, BN SCIRESR T HGE T 2
PRAT I 24594 B 1 A3 A vk AR e 5 0 1) 2 s
F R . = RORR €15 - £ 3K BT % (UPLC-
MS/MS ) 5 A A 3 3ok 7 12 R0 AH B2 A 8 I 4 1447 53
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1 #E
1.1 FEMF

A 5T T B AR 145 Acquity H-Class 2 5
BB AH Z 4t (36 [E Waters /A 7] ) \QTRAP 5500 % Jii ji 5
4t (32 [E AB SCIEX 22 A ) . Quintix 125D-1CN B ¥ K
- (f#[# Sartorius 2 ] ) | Sigma 3-18K YA I &7 3 &5 .0
ML(TE[E Sigma-Aldrich A ] ) . Vortex-5 BUESHENR 5 45 (16
I el AR DL R A i 38 A BR 23 \] ) s Milli-Q Integral 57K
alifk 2 4: (32 Millipore A 7] ) o
1.2 #m5iRH

PR YT %oF B (5 100806-201803, 411 i 99.9% ) .
JBE T 2 (R, 415 100508-201603, 40 B 99.9% ) #4111
B 2 A E BT s T BE L O VUK I 56
Thermo Fisher Scientific 2> 7] ; 7K 4tk K o
1.3 Mm¥EHmR

AZs A M3 (5 3807253) I F %25 A= MRk
FHBRAF,

2 AEEHER
2.1 BiLSRIEEY
2.1.1 i

DL Kinetex Cis(50 mm X 2.1 mm, 2.6 wm) A 4544

PLZNE (A)-7K (B) 2y it sl AH 254746 B2 Pk (0~1 min,

TEZD; 20244555 35 55 41

5%A; 1~4 min, 5%A—95%A; 4~6 min, 95%A; 6~8
min, 5%A ) ; it 3 4 200 wL/min; FFEREE A5 wL s AR A
40 °C; FESBRE M 15 °C,
2.1.2 FUEEMF

K H 2 KO W 522 (multiple reaction monitoring,
MRM ) EA7 K510 5 5 55 HL FE S — 4 500 V5 B 41 88 R
} 400 °C 3 AL SN 30 psi, H BNV E A 30 psi,
AR AR R 10 psi, Wi 4E S R 6 psi; F T2 |0 0T 0
BTN R m/z 177.0—161.2 il 48 fE 4 30 eV (AT ) ,
m/z 149.0—133.1 HiffERE R 35 eV(INIR) o
22 BiEMEE
2.2.1  XF S TR N B it A

K % B U I 1 6F L 12.00 mg, T BE-ZK (101,
VIV, 18] V0 i T R A5 i Wk 24 10 mg/mL ()
Xof BRI o [ T BT S ¥ BE O 8 mg/mL Y BT
AW . FIRVEIY T 4 °CUKFREE B ORAF A o
2.2.2  PARAR

K % FR UM AR 2.00 mg, FH Z N6 75 A 06 e A5 00 &
He A 100 pg/mL WIS . W RS 0.5 mL, B T
500 mL 25 it i, FH S G FR BE 2 20 3, 15 T i Wk 3o
100 ng/mL [ NBRIEI , T 4 °CUKAR % EHMEAT £ .
2.2.3  brRAEM LA

HR“2.2.17 350 % B S A A VR 10 WL, Jim A BE-OK
990 pL, IR HEIR2) 1 min, 15 @R E 4 100 we/mL
TR o BT IRV T, ) P -/ VRS o, A5 o B VR
43514 0.5.1.2.5.10.20.50 pg/mL AFRIERZE TAEW
B R ARERN L TR 10 pL, iTAZS I3 90 uL,
WHENR ] 1 min, 15 5T 8 5 4 50~5 000 ng/mL i FR1E
[
2.2.4  JRPERESIRTR

B“2.2.17 0T JoT 45 i A5 W 10 WL, A P B -OK
YRR 990 WL, iR BEIR AT 1 min, 15 55k - 80 wg/mL
TR o B IRV TR, PP -/ T R TR, A o VR
I35 9 0.5.0.8.4.,40 we/mL BB TAEW . B R4
J45E TAEWE 10 wL, ITAZS LI 90 L, T e R 21 1
min, 755 5 R 50 .80,400 .4 000 ng/mL ¥ B FEFE
B
2.3 MEEHEFRABETIE

i 5 W SRR 0 1 42 R 4 100 WL, BT 1.5 mL 30k}
OB ITA“2.2.27 0N AR 200 pL, RHETR ) 30
s, 4 12 000 r/min 250> 30 min, B F 75 IR SEREN 2 .
24 FHEFER

Fie 1 B N 24 6 1 W 4 R B 9 25 09 4 = 0
(M0 A=W oA 7 i B UE KR A3 M ) EA T B0 IE
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241 EBlEMEEE
43 M HL6 By AR IR AN 28 FEAEAS, InA 26
200 pL, 4% 23750 [ )y AL , R 2.1 @i
JoT i 2% R HE AR I ] SR A (B 1A) o X
“2.2.3" TN TR E N 0.5 we/mL 845 A 2R T AR
10 wL, ITAZS I3 90 pL, TR 4] 30 s, A “2.2.27
TR AR 200 WL, 4% “2.37 31 F Jy vk Ab B )5 | 4%
“21”IﬁF@f§ 55 5 3% SR AR I S I SR e i 1 (A
o WU I RE L 100 WL, #2423”3005 B b 3
}: ﬁ?”“Z 1T (635 5 B A R AR A | T SR £ 3
EI(E1C), Z55H o, 25 FMSKAR ik E b JE i IR
PETHR0E,
2.4.2 ZMERRMoE R TREE
B2.2.37 I S ARHERN SIS T, #522.37I0 R 7 ik AL HL
J& , FHE 2.1 0N 35 5 Bk SRR E . AT )
JoT HE v B A R AR A (o) TR 55 P A I bz (L 22 L SR
AEAR (), R I R /N 3fe vk (R Lx®) A7 Ml 7
RIS A5 P9I 1 4 [ 5 J7 #2 R y=0.001 93x+0.024 20
(r=0.995 0) , 7% B 79 11 B Az ) 5 4 ¥k B #F 50~5 000
ng/mLEENEMCR BRI, & TR 50 ng/mL.
2.4.3 RS S HER A
2.2, 470N BTy A, BN BT 6 0, 4%
“2.37T N AL BS B 2.7 TR (A S R A
HEREIGE , 5 S RG22 s SR E 3 d, B G4t ADH
SR I LS R R T R A 1) D 22 A v
WL . A5 R WoR N KE % B 1 RSD R 3.64%~4.71%

(n=6) ; L[]k % &£ i RSD% 4 1.51%~8.08% (n=6) ;
WEH FE N —6.81%~1.55% (n="6) , & W% 7 7% B9 A %
JE R RE T
244 FRERUY

HR“2.2.37 00 T B v i R 5 000 ng/mL b o il 2k
VS, He 2,37 T i b R 2. 1”IﬁT’éﬁ£5ﬁm

SRAFHEREINAE | B SR DU 5 P BEA T ARSI 1425 11 I

WRES o G5 IR 25 PR TR A A T @JW‘/E%&W
F , 2 B RGN e Jo vk BEE AR o i, A TEBR R 2800
2.4.5 IR AL AL

HR“2.2.17 BT 42 i A W, P HY - A W B, 15
Jo v 4391 A 80,400, 4 000 ng/mL AR A, £k
AT 60y WA K, FH 2 AR G e SR i
DX 12 000 r/min #5.0> 30 min, B [ 1§ , AR5 952.2.17 33
TS A RO R L RO R 18 TR MR 80,
400.4 000 ng/mL [y % W B, B> Wk B2 P47 6 ) o 1%
“2.2.47 TR J5 1 £ 0T v R 80,400, 4 000 ng/mL
M C, B EEAT 6. ISV A B CHE 2.3 T
TG PR 2. WUR @5 5 i Ak R R
B RCRIE AR A B C, BERRLN = W1 AR B/ T
FHLA X 100% ; £ B nTie 48 = e T AR C/UE TR R B X 100%
g IR FE RN M 97.93%~101.73%, RSD #J /N F
5.16% (n="6) ; $& B AR Sl 89.809%~93.73% , RSD ¥
/NF3.25%(n=6),
2.4.6 FEMIAL

HL“2.2.47 50T By 243 51 80,400 .4 000 ng/mL
() BTPEAE AtTR , BEURBE AT 6 0, o0l T3 IR A T

6.29 6.29
FA: P A
900 5000 [SRELS 45X 10" 4 [SREL)
800 | 4500 10X 10"
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2 6001 ‘ L, 2900 2 3.0%10'
5 5 3000 o 5
= 500 - S 25X10'
Z 100+ E Z 50x10
2 “«: 2000 g~ T
B= B= 4
300 4 \ E 004 1.5X10
200 .NN ML m 1000 — 1.0X 10"
100 44k .».MM " e S 500 U 5000 |
WWMWWM . OTRPROPY VI W S,
0 T T T T T T T T 0 T T T T T T T T 0 T T T T T T T T
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t/min t/min t/min
5.83 5.83
Pk 10X 107 4 b 4.0%10° T
4500 4 Wz 7 R
1000 4 35X10 35X 10°
3500 3.0X10 3.0X 10"+
. 3 2 5
§3000‘ §2A5><10 £ 25%10°
225004 £ 2.0%10 £ 20x10°
7] = =
2000 4 2 15x10 - 2 15%10°
E 1500 h ;
o 0X10°
1000 o LOX10 1.0X10
500 4 m 5.0X10" 1 5.0x10"4
T 0 T T T = A= 0 b= T T T T T T T
1 0 z 0 3 0 4 0 5 0 6.0 7 0 8 0 0 10 20 30 40 50 60 7.0 80 0 10 20 30 40 50 60 7.0 80
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1 WA NIREHEE MRM E

- 478 - China Pharmacy 2024 Vol. 35 No. 4

hEZG G 2024 4555 35 545 4 11



JE 1.4 h, —80 °C R 30 d, —80 °CHIZE IR 51F F
SZURRN 3 IR, 5 “2.37 IR kAN B S, PR 2.1 IR £
5 U SRR . 5 2.2.47 T o R B 4y
124 80,400 .4 000 ng/mL Y BT ¥ B i I WL, VR 3T
1160y 4% 23750 F )y AL B IS  FEFE i S T AR e v
12 h, #%“2.17 0T 63k 5 Big S R AR I e . 45 1
TN FE SR LIRS AR M R A RSD ¥/ T
3.27% , HEWAIE H—5.45%~—1.2T%., R LFE1,
*x1 WHBMWREEKRNER(x+s,n=6,ng/mL)

e EEl L SR S-s0ccHE  SlERG
Wi HE HE4h 3% 30d T 120

80 78984224 WA6+256  T81THLI0 71814113 77874254
400 382122900 38029%848 38771423 386204653 38446+ 1134
4000 38974+7005 37941843729 3TSLI0LT834  3SALIIAETI0  382540%10272

247 FRBERUN

F522.2.37 U Jy v il % BT &t Wk J2 4 50 000 ng/mL
MERES 28 LR R B 1045 , AT B 6 M RE S, 32
“2.37H0 T RN BRE B 2.1 IR A% 5 % A
PRI E o S5 R oK, HERR N —6.77%~0.27% (n=
6) , I g o S VAR AT S ARRE 1O A% J5 TCRRRBEA30N o
2.5 s KRz
25.1 BEMAGHEGRRE

AT I SR AR AE R+ (1) 4% 5 [ PRI 2= U
SRR TN 1 ~ M98 ; (2)4FEH} 26~54 % 5 (3) T8
HRK R 8 R GESENA , ORGP A, JC)™ B 1O 1l A8 B
W R G 5 (4) B DIRE IEH 5 (5) PR F FEbRHEMR T (1)
+20% JEHE N

AHEFER R HEBRARAE R « (1) A P iy fif 1 2% =
WEE 5 (2) AR R ARG LS B0 58 U AR
(3) R BT T 23 0T £ 8 A i AR T XU, 5 (4) AR T Bk
AN ZIERE
2.5.2  GRORIE

PEPE20214E7 A1 H—20224E7 A 1 HE#HBERK
B0 R A T 20 3 R AL 1 DT A8 A A L K e T A bk
ELER KA TR A FLBE £ 6 91, L B M 4 1), Lok 2
1] A0 26~54 % . AW T RABEFEE A 25
e, TS sjtkyll-1x-2020(71) , BT RE % E T
AR A
2.5.3 Mk

H R A B B 1 (target controlled infusion, TCT)
PYA B LR 5% (7 K F Corden Pharma S.P.A /A ],
FAE 20 mL: 200 mg, FEMHIES H20171277) , 175 SRR B
& A 1.5~2.5 mg/kg, YA 20~50 mg/min 25 2 , 4 F5 7
1 4~12 mg/(kg-h) ; NIAE; AL E R 3 wg/mL,

TEZD; 20244555 35 55 41

2.5.4 K7k SRS

Jir A3 #4435 F TCI 25,1030 min, #5245 0 (EP
Z1).2.5.10.30 min {5255 1.2 4.8 hRAEFESK M 2
mL, & THFEHEES 1, A 3 000 r/min 2.0 10 min, 4355
LRI F 2,37 TR RN R, P 2.1 T (a5
5 I 25 A AR ARG ) 7 RS T B ot S T
BEIGIAE ) o 455 oK, 6 49 8 5 75 TCI 2~ 30 min N /Y
1L 25 v B2 43 51k 1 871.6~4 008.2.2 972.2~4 131.1,
3 482.5~5 120.1.,4 250.2~4 972.3.3 643.7~6 056.2.
1 865.3~2 093.7 ng/mL , ) 4 FF7E B R E 175 B DY 5 45
255, PRI B PR AR, 45 245 J5 4~8 h I BEAAR o8
a, BiRWFR2,
x2 6%lEEMEHPHABRIRENRNLER (ng/mL)

fi gl g p) g h) HA4 HAS o6
TC12 min 40082 31905 51201 42502 41688 19531
TCI5 min 30024 29722 3BT 49451 6056.2 20892
TCHOmn 20323 35937 34825 49395 4741 20937
TCI30 min 18716 41311 34892 4973 36437 18653
(25 omin 12201 10424 40626 51354 44514 21302
BEdFomn 948 13870 16004 31617 35312 17830
EAESmin - 6860 12568 14755 21792 21655 8984
G 0mn 6511 8946 10283 21641 20351 978
EHE0mn 3351 4176 584.8 10352 10873 508.6
EHR1h 1136 1759 3400 664.1 5737 2679
2R 20 677 104.1 2455 450.1 293.6 1546
i 4h ND ND 1231 2809 1070 712
fEhiEsh ND ND 745 1302 ND ND
ND: & T N IR,
3 it

1T PO K AR B 2548 Hh 240 5 T R P vl
% 55 25 VR T oy Rk 2 HUT Al A L, DR AR 5 gt
T TR TR o [RIRSE, PRI 19 B P 1 431 15
FUEIM—H] 439K miz 177.0 .m/z 149.0 , 7ERHRE Fr 8 7
PEATURAGI A B, N B R 1 85 1 m/z 16 1.2 FUNARIE
B m/z 13311553858 HARE , IR 243k e 1] T
A3 BT B X4 50 h miz 177.0—~161.2 (NIA T ) . m/z
149.0—133.1(N#5) -

PITA B B2 B 22 %% (acidity constant, pKa) 4 11.10,
B AR Sy R AR RE R AR UE TR M 7 (i
FE DR 30 T AR R 190 5559 T A 41 1 PR YT 1 1
B Uk, BTSSR AL S e R s B R B ok &
HUT7T 45 670 FL AT, LR 75 S A 3 Sl AH o A M 1Y) 55
B, AR g O . AN IRUEZH R AT T & B, A TR T Bh
A S0, 23 5PN & A BRI N , S SO (i
A R R B 5 5 A 55 T W) 2 8 o i 7 AR A1, 5 35
RPE T, AR TERTINA S T, 1 22K
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2y MR I ) e
S 3k
(1] WS, 20l RFEKEREE S IR I T2 4R A T

P EBIZYT IR R D). P E 255 ,2020,31(24)
3031-3035.

YAO J M, LI'Y H. Clinical observation of the application
of etomidate combined with propofol in diagnosis and
treatment of elderly patients with painless tracheoscope
[J]. China Pharm,2020,31(24) : 3031-3035.

[2] WALSH C T. Propofol: milk of amnesia[J]. Cell, 2018,
175(1):10-13.

[3] BUPRFS, BB, 255l . NIA 2SS RS B e AL
T IARI]. v B R 2 B2 4%k, 2023, 39(12) : 1815-
1819.

GU Q L,HUANG M, LI J L. Research status on the poten-
tial mechanisms of propofol adverse reactions[J]. Chin J
Clin Pharmacol,2023,39(12) : 1815-1819.

[4] SINGH A, ANJANKAR A P. Propofol-related infusion
syndrome: a clinical review[J]. Cureus, 2022, 14 (10) :
¢30383.

[5] XBFu, #bses , & TR kAN IAYT R 2ERE]. 21
TRSEEIMGE,2016,12(1) :52-55.

DENG J C,DAI T T, CAO W G. Research progress of
clinical therapy for lymphedema[J]. J Tissue Eng Reconstr
Surg,2016,12(1) :52-55.

- 480 - China Pharmacy 2024 Vol. 35 No. 4

[12]

[13]

[14]

TIWARI P, CORIDDI M, SALANI R, et al. Breast and
gynecologic cancer-related extremity lymphedema: a re-
view of diagnostic modalities and management options[J].
World J Surg Oncol,2013,11:237.
BROUILLARD P, WITTE M H, ERICKSON R P, et al.
Primary lymphoedema[J]. Nat Rev Dis Primers, 2021,
7(1):77.
GREENE A K, GOSS J A. Diagnosis and staging of
lymphedema(J]. Semin Plast Surg,2018,32(1):12-16.
FEIBEE X5, 220 Sk SRk EK I iR BRI ). h
] FR S M U SR, 2023, 29(2) - 80-84.
YAN H L, LIU Y, LI G. Progress in diagnosis and treat-
ment of head and neck lymphedemal[J]. Chin J Otorhino-
laryngol Skull Base Surg,2023,29(2) :80-84.
BAKER M T, NAGUIB M. Propofol: the challenges of
formulation[J]. Anesthesiology,2005,103(4) : 860-876.
SREE, R, SR, 45 . P IA B S O TE KRR N
HEhE R[] hEEESA4ER, 2019,34(3) : 213-217.
GUO T T, WEI J, ZHANG F, et al. Dynamic distribution
of propofol and its metabolites in rats[J]. Chin J Forensic
Med,2019,34(3):213-217.
VAIANO F, SERPELLONI G, FOCARDI M, et al. LC-
MS/MS and GC-MS methods in propofol detection: eva-
luation of the two analytical procedures[J]. Forensic Sci
Int,2015,256: 1-6.
L A IR A L RUCHRURH € i W O R A
A3 S5 ML PP R M 4 O 24 R B [0, vl D B g 2 o 2
#5,2018,38(23):2397-2401.
TAN L, YANG H,DONG R, et al. Monitoring the plasma
concentration of propofol in intensive care unit patients
with severe brain injury by UPLC[J]. Chin J Hosp Pharm,
2018,38(23):2397-2401.
SEGER C,SALZMANN L. After another decade: LC-MS/
MS became routine in clinical diagnostics[J]. Clin Bio-
chem, 2020,82:2-11.
(ks H :2023-08-24 &1 H 18 :2024-01-27)
(B &)

hEZG G 2024 4555 35 545 4 11



