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2R OIIR)G, K IDAZ A E1E- P B iE (UPLC-MS/MS ) i T & ia B 69K &, vAKinetex Cis A &35 4, A THE (A)-7K(B)
R R ENARUEATHE B 2R ML, AR A 200 wL/min, #AE 2 A4 5 wL, A28 A 40 °C, &A= E A 15°C, RA % & w Kml X 3474
AT TS ETF A miz 177.0-161.2(FEH ) mlz 149.0—133.1( AAR) , KA L& G ik ml 2 6 4 ah Ckir &% o P
ﬁié%\é‘]ﬁl;’fziﬁ)@‘ B, BER A BRI R B R B A &M E B A 50~5 000 ng/mL(#=0.995 0) ; 3t 1\ FLIE 4y 5 F 69 RSD 39 R & T
8.08%; = FP RN R T ; TR 8 AN Fe R AOS  $E B EDIC R A 89.80%~93.73% , AR A5 A 97.93%~101.73%; 44 E
MK 38 RSD 3/ T 3.27%, A P #ed 42 2~30 min 7, 6 4] % % 449 708 @ 6 25 3% % 4 1 865.3~6 056.2 ng/mL, 4225 j5 4~8 h
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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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Ih £ 7K e A2 T 4R 2 A B 2 el A5 L W [ 3t R 2R
B, ST 2w S T AR TR R A SR R 5 |
A, AR R, I L K e 8 A DR ok L [l
AL e K I 2 P R R AR A 4 ) R A s v
o I (1 SRS T LR R i I i wu I NTiT A T IESR(E1
25 JE R % 4T I, 9 NI e 1% 28 R K
AR HEHE R R X B2 s TR e i 25 2 et A

N B 5 R, ELELA R R R A
SEOLAE S B AR b AR B AR S 2%, Wi A A
B ES R, BT, BN SCIRESR T HGE T 2
PRAT I 24594 B 1 A3 A vk (R e 5 3k 1) 2 J
N R BB o v RORORE (3 - HB B T % (UPLC-
MS/MS ) 452 A T 3 52 o e 200 RE 5 AR X 1 D A ik A 7 43
B, R FH B ASH I 256 155 DU 0 P o B8 T RRR R A
R TRI , BAT A B R A R U
R A ARTIF ST HEST TR I A S P P A e Y
UPLC-MS/MS ¥, 3243800 F TG IR, B 76 MG IR % 4
HZii 5%,

1 ##
1.1 FENE

A 5T T B 145 Acquity H-Class 2 5
BB AH R 4t (2[5 Waters /A 7] ) \QTRAP 5500 % Jii ji 5=
%t (3% E AB SCIEX /A ) |, Quintix 125D-1CN % #, F K
- (f#[# Sartorius 2 ] ) | Sigma 3-18K YA I & 3 &5 .0
PL(#E [ Sigma-Aldrich 23 H] ) . Vortex-5 R e 17 #% (g
I el AR DL R A i 38 A BR 2> \] ) 5 Milli-Q Integral 57K
alifk 24 (32 Millipore A 7] ) o
1.2 #m5iRH

PRTA o B (165 100806-201803, 4 i 99.9% ) .
JE 7 B (bR, #E5- 100508-201603, 413 99.9% ) 414
B b 2 A E BT s B L O UK 56
Thermo Fisher Scientific 2> 7] ; 7K 4tk K o
1.3 Mm¥EHmR

A5 I (5 3807253) I [ 1 IEF1E R A= iRk
AR,

2 AEEHER
2.1 ‘mESREEG
2.1.1 i

P Kinetex Cis(50 mm X 2.1 mm, 2.6 wm) A 454,

PLZNE (A)-7K (B) 2y i sl AH #E 4786 B2 Pk (0~1 min,
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5%A; 1~4 min, 5%A—95%A; 4~6 min, 95%A ; 6~8
min, 5%A ) ; it 4 200 wL/min; FEFER R 5 pL; Ay
40 °C; FES RN 15 °C,
2.1.2 il

K H 22 KO W 522 (multiple reaction monitoring,
MRM ) #4760 5 155 25 H, ol — 4 500 V5 B 240 48 il B
M 400 °C 3 AL K 30 psi, B BN EVSE N 30 psi,
AT R 10 psi, Bl AR SR 6 psi; FH T E A HT Y
B0 m/z 177.0—~161.2 i g & 30 eV (NIAER ) ,
m/z 149.0—133.1 HiffEREE 35 eV(INHR) o
22 BiEHEIE
2.2.1  XJ A S TR N B it A

K 2 AR I A % HE i 12.00 mg, FHFFBE-7K (121,
VIV, 18] VR T B 45 i Wk 24 10 mg/mL (1)
X RS AT o TR 45 0 2 R 3 Ok 8 mg/mL 11 BT 4%
il FIRIERII T 4 CCUKFE B BHAATE 55
2.2.2  INFRIFW

K BRI AR 2.00 mg, F CIEE AT A0 B 15 0T
WP R 100 pg/mL VIR . T H FR W 0.5 mL, & T
500 mL At FH O G FR BE 2= 20 8, 15 I i Wk 3o
100 ng/mL [ NARIEI , T 4 °COKAR % EHMEAF & .
2.2.3  ARiEIIZRIA

H“2.2.17 350 % B S A A VR 10 WL, Jim A HH - K
VSR 990 L, W HEVE AT 1 min, 155 f 1k B4 100 wg/mL
TR o BT VAT, PR -/ VRS R, A5 o B VR
R 0.5.1.2.5.10,20.50 pg/mL BARMER 2 TAVEW
B R4S bR e 2R TR 10 L, IAZS L 90 L,
P EIR ) 1 min, 75 5T 5V &y 50~5 000 ng/mL HYARHE
I HEaR
224 SRR

WU 2.2.17 T JoT 45 i A5 W 10 WL, A PP B -OK
W 990 WL, iR HEIRA) 1 min, 15 5 ¥ 4 80 pg/mL
VR o B VAT, PP -/ T R TR, A o VR
I35 0.5.0.8.4.,40 we/mL B B4 TAEW . B R4
Jids TAEW 10 wL, LA %S LI 90 wL, I e iR 20 1
min, 5 29 EE R 50,80 ,400 .4 000 ng/mL Y 5 154 i
AR
2.3 MEEHEFRIETEIE

i B W SRR 1 4R 4 100 WL, BT 1.5 mL 30k}
OB ITA“2.2.27 W0 AR 200 pL, R HETR ) 30
s, 4 12 000 r/min 250> 30 min , B F 75 IR SEREN &2 .
24 FHEFER

e [ B N T 24t 0 B OR B 9 25 1 4 S a0
(M0 : A=W oA 7 L B0 UE KR A3 M ) IEA T B0 IE
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241 LBlEMEEE
43 ITE 6 43 AN [RS8 1 N 28 LR FEAS, A 2 i
200 pL,$2“2.37 T i PRSP 2.7 IR g S
JoT 15 A5 AR E e sk A F IS (BT 1A) o B
“2.2.3" TN B R 0.5 we/mL B bR fE £k T AR
10 wL, ITAZS (I3 90 pL, iR 4] 30 s, A “2.2.2”
TR AR 200 WL, 4% “2.37 30 F Jy vE Ab B )5 | 4%
“21”IﬁF@f§ 55 5% SRR AR I S I SR ik ] (1A
o WU E IR ARE L 100 WL, 352 42.37 30 T 5 B b 3
}: ﬁ?”“Z 1T (035 5 B AR AR A | 1 SR £ 3%
EI(E1C), Z55 8w, 25 FLMSEAE & @ik E b JE i IR
PETHR0E,
2.4.2 PR R KoE R FRREE
HR“2.2.37 I N ARMEM 2RI, 42,37 T T Jy i 4b 3
J& , FHE 2.1 0N 55 5 Bk S R RE I E . AT )
JoTHE v B A R AR A (o) TR 55 P AR T bz (L 22 L SR
AEAR () , R I R /N 3fe vk (R 1x®) A7 [l 7
RIS A5 P90 M 4 185 J7 #2 R y=0.001 93x+0.024 20
(r=0.995 0) , 2% B P I B K I I 2 4% 5 7 50~5 000
ng/mLEENEM R R, i TR 50 ng/mL,
2.4.3 W5 B S R A IS
HU“2.2.47 TR BT RE S, B RBETAT 6 40y, #
“2.3" IR AL B 217N A 5 R S
HERENGE | 5 S RG22 s SR E 3 d, B Gt A HG
BT I LASI o v JBE - T SR U Al 2 A A o
WL . AR WoR N KE % B2 1 RSD Ry 3.64%~4.71%

(n=6) ; L 18] K5 % &£ i RSD% 4 1.51%~8.08% (n=6) ;
WEH FE N —6.81%~1.55% (n="6) , & W% J7 7% B9 A %
JE HER RE AT
244 FRERUY

HL“2.2.37 00 T G v i R 5 000 ng/mL b o il 2k
VS, He 237 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 ARG T @JW‘/E%&W
T, 2 B RGHIN e Jo vk BEE AR o e, A TEsR R 2800
2.4.5 IR AL BT

HR“2.2.17 BT 43 i A W, P H - A A B, 15
Jo v 43 91 A 80,400, 4 000 ng/mL AR A, FE1 e
AT 60y WA K, FH 2 AR G e B 5
X 12 000 r/min #.C> 30 min, B F 1R, SR 582,217 10
A A RO R b O R 15 TR MR 80,
400.4 000 ng/mL Ay % W B, 14> Wk B2 P47 6 )y o 1%
“2.2.47 LT J5 ¥ il £% o R VR B A 80,400, 4 000 ng/mL
M C, B EEFAT 6. ISV A B .CH% 2.3 T
TITEAL S AR 2.7 R A% 5 R A F SRR
ELRCRIE AR A B C, BERRLN = W 1 AR B/ T
FHLA X 100% ; £ BT ie 58 = e 1 R C/UE TR AR B X 100%
g R FE RN M 97.93%~101.73%, RSD #1 /N F
5.16% (n="6) ; $& B[R S 89.809%~93.73% , RSD ¥
/NF3.25%(n=6),
2.4.6 FEMIALE

HL“2.2.47 55T v 243 511 80,400 .4 000 ng/mL
TS RE SIS TR, B R B AT 640, 70 i T2 IR AR T

6.29 6.29
v e P
900 5000 [SRELS 45%10' 4 [SREL)
800 4500 10X 10"
700 4000 35%10" |
2 600 3?500: 2 3.0X10'
3. 500 - < 3000 3 25%10°
2 £ 2500 - goon
g 100 L: 5000 : 2.0X10'
R=N - R-} = -
300 1500 4 15X 10
200 MM ‘)M uh 1000 1.0X 10"
100 -w e W 500 - 5000
It AAM Y ’ o | —
0 0 1 T T T T T T T 0 T T T T T T T T
0 10 20 30 40 50 60 7.0 80 0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 7.0 80
t/min t/min t/min
5.83 5.83
P 4.0X10° 4 Wk 40X 10° o
4500 el kR
1000 4 35%10° 4 35X 10°
3500 4 3.0X10° 4 3.0X10" o
23000 4 & 25X10° o & 25%10" o
9, = _ = .
52500 1 2 90x%10° 4 2 2.0%10°
17} =1 =
2000 2 15x10 - 2 15%10°
E 1500 h ;
1000 10X 10° - 1.0X10° o
500 I‘ ) 5.0X10" 1 5.0x10"+
0 0 =
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JE 1.4 h, —80 °C R 30 d, —80 °CHIZE IR 51F F
SZURRN 3R, #5“2.37 IR kAN , PR 2.1 IR £
5 B SRR . S HC2.2.47 T B R B )
31124 80,400 .4 000 ng/mL Y T #2 F i I WL, VR 3T
1160y 4223750 F )y AL B S  FEFE i 3 T AR e v
12 h, #%“2.17 WU T 3k 5 Big S R AR e . 45 10
NS FE SR LIRS AR e M R A RSD ¥/ T
3.27% , HEWAIE —5.45%~—1.2T%., FRLFE1,
®1 WHBHREMERNER (x+s,n=6,ng/mL)

e EEd L SR Si-s0ccHE SRS
Wi HE HE4h 3% 30d T 120

80 78984224 BA6+256  T81THL0 7181113 77874254
400 382122900 38029%848 38771423 386204653 38446+ 1134
4000 38974+7005 37941843729 3782107834 3SALIIEETI0 382540410272

2.4.7  FRRERUN

$522.2.37 U J7 ¥ il 4 BT &t Wk 24 50 000 ng/mL
MLERESY 28 PR B 1045 , AT B 6 M RE b, 32
“2.37H0 R AN BRE  FR 2.1 IR % 5 % A
PRI E o S5 R WoR, HERR N —6.77%~0.27% (n=
6) , I o B VR AT S ARRE 1O A% 5 TR BEA%0N o
2.5 s REz A
25.1 BEMNAGHEGRARE

AT I R AR AE R+ (1) 4% 5 [ PRI 2= U
SHERRBL TGN 1 ~ M9 (2)4FE#$ 26~54 % 5 (3) &
HRK R 28 R GEBENA , JORE B A, JC)™ H YO 1l A8 B
W R G 5 (4) B DIREIEH 5 (5) PR EAEbRHEMR T (1)
+20% JEHE N

AHEFER B HEBRARAE R « (1) P iy i 2% =
WEE 5 (2) AR R AR R AR LS B0 78 U AR
(3) R BT T 2 0T £ 8 A i AR T XU, 5 (4) AR Bk
AN ZIERE
2.5.2 GERORIE

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

HB R A B 2 B 1 (target controlled infusion, TCT)
PYA B LR 5% (75 K F Corden Pharma S.P.A /A ],
FAE 20 mL: 200 mg, FEAHIES H20171277) , 15 SRR B
& A 1.5~2.5 mg/kg, YA 20~50 mg/min 25 2 , 4 157
1 4~12 mg/(kg-h) ; NIAE; MK AR 3 pg/mL.
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2.5.4 K7k SRS

Jir A3 #4435 F TCI 2.5,10., 30 min, #5245 0 (EP
Z1).2.5.10.30 min {5255 1.2 .4 .8 hRAEEFES Kl 2
mL, & THFEHEES 1, A 3 000 r/min 2.0 10 min, 4355
R 42,37 TR I AL BRSSP 2. 1T A
55 I 25 A AR ARG ) 7 RS T B ot S T
FEIGMAE ) o 4553 oK, 6 49 & 5 75 TCI 2~ 30 min N /Y
1L 25 ¥ B2 43 51 R 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 F57E B R 195 B Y 5 45
255, PIIA I PR AR, 45 245 J5 4~8 h I BEAAR o8
a, BiRWFR2,
x2 6%l2EMEHPHABRIRENRNLER (ng/mL)

fi T gl g p) H43 HA4 HAS A6
TC12 min 40082 31905 51201 42502 41688 19531
TCI5 min 30024 29722 3BT 49451 60562 20802
TCHOmin 20323 35037 34805 49395 4141 20937
TCI30 min 18716 41311 34892 4973 36437 18653
(25 omin 12201 19424 40626 51354 44514 21302
EHRImin - 948 13870 16004 31617 35312 1783.0
EAESmin - 6860 12568 14755 21792 21655 §98.4
G 0mn 6511 8946 10283 21641 20351 9278
EHE0mn 3351 4176 584.8 10352 10873 508.6
B 1h 1136 1759 340.0 664.1 573.7 2679
2R 20 677 104.1 2455 450.1 293.6 1546
{5 4h ND ND 1231 2809 1070 712
fEhiEsh ND ND 43 1302 ND ND
ND: ik T N IR,
3 it

1T PO K AR B 2546 Hh 40 5 T R P E vl
M5 55 25 VR T oy Rk 25 HUT Al A LA, DR AR 5 e
T FAR A TR o [RIRS, PRI 19 B P A T 431 15
FUEIM—H] 435K miz 177.0 .m/z 149.0 , 7ERHRE Fr 8 7
PEATURAGIS A B, N B 1 85 1 m/z 16 1.2 FUNARIE
B m/z 1331555058 HARE , iR 243k e 1] T
A3 BT B X4 R miz 177.0—~161.2 (NIA T ) . m/z
149.0—133.1(N#5) -

PITA B B2 1 22 %% (acidity constant, pKa) 4 11.10,
R AR S R AR RE R AR UE TR I 7 (i
FE_E DR 30 T A R 198 559 T A 410 1 P YT T 1
B U0k, T SRR R AL A I s B R B Ok &
HUT7T 45 S0 FL AT, LR 75 2 A 3 Sl AH i AR M 1Y) 55
B, AR i o . AN RS R Ao & R, A AR T Bh
A S0, 23 5PN & A BRI N, 5 SO (i
A R R B 5 5 A 55 T W) 2 8 i i 7 AR A1, 35
RPE T, AR TERTI A T, 1 22K
MNENE TS, 455 R 3, LUK R R v shAH
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PITH B A (55 7 B AU, B 5 i Al

TCI 2~30 min B, 83 6 (9 PRTATH 02457 AR T34
A5 X T BE -5 A ) S8 PR TE 9 F T 52 P A [
Ao TCUAI AR 5 F 2510 J5 By 3 U | L4
PR T BE FURR IR B 25 R A PR T B 4 i, B 6
AT REX A TH B B4 iR A2 PSR , A ) L 245 HE PRl
Aty RAFRURRIRCR . PIrfy B TEAE 2455, INTA 2 g
bR, (524 5 4~8 h NIEAAR I 42,

L LTk A58 T UPLC-MS/MS % 1] LL7E AR
HEAT AT A AR T ER T, ST R T 0 14 00 2, A it iy Ak
PR AR RTAE P, ol T EL K i B A
TH B i 245 e EE ARG , LA 2 2 R PR T B i PR
2 B s I ) 2
S 3k
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