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Determination of propofol in Beagle dogs plasma by LC - MS/MS
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WE:BH @ E Beagle KM% I B h/ A BE NS W 2L A M € A BK
JiiE (LC — MS/MS) J7 i , B3 PR B /K B A 5 7L 1 S 2 L ol 30 22 3
il WK U5, 76 Beagle RN IIZI B J12¢ MA M 8. Ak ARG
UUTEREIE 4T AL BH 5 €6 3% £ ; Inert Sustain AQ — C #£ (50.0 mm x 2. 10 mm,
5 pm) ;FBIA: 0. 1% UK — BERRE K T :0. 4 mL + min ™' ;4F 3 .40 °C;
HERERE 10 WL 8 F-U5 : FUBE S5 25 U, 00 A, 2 BRI . 559051k 1
LIEME PR LA N S S eR REt D R ERM. SR W
THBAE 0. 05 ~10.00 pg - mL ™", ZkVESE R AT, 2 5 FBR M 0.05 pg - mL™",
R BETE 94. 2% ~105. 0% b HLIADRS % B 35/ F 20% R 1R 4r . Sl
FUFNSZAR B €0 53510 (8. 75 £2.66) FI(8. 15 £2.78) pg - mL~",AUC,, 5%
A (1,71 +£0.45) FI(1.88 £0.42) h « pg - mL™' . i ABFFEHL T —Fh
fa 3 AR ERR Y LC — MS/MS 2 Jrid, vl Fl 002 PR 1) 25
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Abstract; Objective
mass spectrometry ( LC — MS/MS) method for the determination of

To establish a liquid chromatography — tandem

propofol medium/long chain fat milk in Beagle dogs plasma, and to
investigate the pharmacokinetics and bioequivalence of the reference
preparation of propofol medium/long chain fat milk injection and the
subject preparation after intravenous injection in Beagle dogs. Methods
The protein precipitation method was used for pretreatment, and the
chromatographic column was Inert Sustain AQ — C,g column (50.0 mm x
2.1 mm, 5 pm). Mobile phase: 0. 1% ammonia — ammonium acetate
aqueous solution, flow rate; 0.4 mL - min ' , column temperature
40 °C; the injection volume was 10 pL; ion source: electrospray ion
source, negative ion mode, multi — reaction detection. The specificity,
standard curve and lower limit of quantitation, precision and recovery,
stability and reproducibility of the method were investigated. Results
The linear range of propofol was 0.05 - 10.00 pg + mL™", the lower
limit of quantitation was 0. 05 wg + mL™", the accuracy was 94.2% -
105. 0% , the intra — day and inter — day precision was less than 20% |,
and the stability was good. The C,
test preparation were (8.75 +2.66)and (8.15 £2.78) pg - mL™" and

the AUC,,, were (1.71 £0.45) and (1.88 £0.42) h - pg + mL™",

of the reference preparation and the

last
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respectively. Conclusion A simple, sensitive and accurate LC — MS/MS method is established for the determination

of propofol.

Key words: propofol medium/long chain fat emulsion; Beagle dog; plasma; iquid chromatography tandem mass

spectrometry ; bioequivalence
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SHBRATRIZS M TT K o ASEREE ST T Beagle R Ifil 3%
P PTE 3  JBOAE €0 3% ER R 7 (liquid. chromatography
- tandem mass spectrometry , LC — MS/MS) £ il J5 ¥,
WZE T Beagle R PN B Hh/ K B8 i 107 7L 10 254030
IS, R FLR R AL 0 I e Sl R A5 BT 2Y
RS HEARYE
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B YL Beagle K 12 H, MEMESR (KT =
10.4 ~13.2 kg, K 6 ~ 18 [, K AL 3h Y5+
B BR 2 wl $E 4, B W A 77 F AT 5 SCXK ()
2021 -0001, ASEG28 b ot P g = Be 254 Rt &
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HRERAF  IAB /A EE NS L SR 2
R, B - B 20 mL/0. 2 g, fit'5 211221611, it #E
N [ 25 T H20243138, 3 K E DU 254 FRA w4
77 s A B v/ A i g 0 2LV TR 2 E il 39, RAS - A
I 20 mL/0.2 g, 4lLE . 16PLI615 , 7 [§ %% % L L
ow]AE PR NIA Y, & 99.9% , it 5 100806 -
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201603 , i) [ H [ 12 o 24 S R e AR e
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I &M G4 H: Inert Sustain AQ — C £
(50.0 mm x2. Imm,5 wm) ;Ji3IAH: A HEFH 0.1%
ZUKFD 2 mmol « L~ BEER B K IE W, Bl R ; 3 K
0.4 mL « min~" ;AR 40 C; PERERE 10 pL, BT
AL :0 ~0. 5 min, B 10% ;0.5 ~1.9 min, B 10% —
95% ;1.9 ~4.0 min,B 95% ;4.0 ~4.5 min, B 95% —
10% ;4.5 ~5.0 min,B 10% ,

Buk&E mmEs s nE sl 281
Jz ARG ( multiple reaction monitoring, MRM ) R FiE
875 82.76 kPa; 5,45 X, 310. 34 kPa; 55 {LX, 413.79
kPa; 5 BIS 413.79 kPa; 3 FALIEBE 550 °C ; i55
JE —4 000 VWi Es XA m/z 177. 1161, 4
FREEFF B m/z 149133,

X HR IR R EC I R PR P 0T R PP
Vi, A 1 mg - mL T AE AU A 50% K
g A 43 W B % 100.0.,50.0,20.0,10.0,5.0,
2.0.1.0 F10.5 pg - mL™" 75 2 K [ 5 2t o B () T
YR

JBi#%2 ( quality control, QC) # iR REH HH
FRECPA S %k B, PR A, B AR 1 mg - mL ™" i
M B FH 50% W BN 6E 251 B 43 I Ff B 2 80.0
5.0.1.0.0.5 pg - mL™" 5 3] 5B 1 QC %
W TAFR

MirfE &R A TIERBIBEC S %5 PR IR A 51
T , R B A, A 1 mg - mL ™' I N BREA. Y
PR CRE R BFRAT 1 g - mL ™ A9 AR TR

M3EHERALIE B Beagle R Ifi3¢ 100 pl Z 5.0
Erh I 50% HE 10 wL, iIn A RS TAER ( Z iR
i1 pg - mL™ EEE ) 300 wL, € 3 min, 7E
2~8 CF,Lh1.0x10% r « min~" B> 10 min, B 3%
100 WL, finZ 50 pL #B 4K iR 4], B 10 pL e
30T o
3 AEEER

ZRME I3 B Beagle R 1Y 25 1 ML KA A
10 g - mL ™ PSS (MR R PEAE 5 A0 Beagle R4
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20 minJi5 MEAEAS, LA 1 Y48 1 A G AL 31 Ty v ik
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FEah AL B TR A FEAE g A T Wk B A Y T
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FAF N HEAT BUREA 23 Ao DATE I 4y Wk B oA A A A
(), FFINA 5 R 4 i e T AR LA A s (y ),
AR /N e ki A TR Il

BEESEWE B Beagle X750 100 pL,
Iy BIIMA 80.0,5.0,1.0.,0.5 pg - mL™' %} BE 5 QC
TAEW 10 pL, Hl & Wk MY T 8.0.0.5,
0.1 pg - mL™"PIVAEY QC KM F10.05 wg - mL™'HY
Em FFR (lower limit of quantitation, LLOQ) #£ 5, #%
(1217 T2 N L LY o o NI 5 g e 7 (053 A |
6 MEAS Fe (O3 B S5 R AT A, AR AR HE
LIRS o i AR QC FEAS 5 B JLBTA:
(BN BETAT Z/D48AE 5 AN HERE 20 A, A [RI VR FE 1Y
QC A il Py oo 33 DA T R 5 R A it €0 335 1 R4 (L
AL, A3 BB %

ERMAE BG4k 100 wL 2508, 535
JMAHSE N 80.5.1 pg - mL™" A QC T/EH
10 L, 3% M 24 i b B I3 Ak PSR AR A5 31 56 T &%
NERBAEAS o BRI R EE 1) QC REAR LA
WEBREAS (B BEPATHRAE 6 A) BERE 0 AT, AR ) e
FE ) QC A A 0 3 e 117 FH 55 375 VR A4S (0,335 e T AHUAH
[R5 0B~ 9 iy S B S [ b R = A N OB~ NP e

REME  HEFEC S AR KA A< (0. 1.,0.5 Al
8.0 pg - mL™") AMAHEATEIRALE (4 h) L =70 T
TRBIHCE (9 d) . =70 CLLRZERE(1 3.3 )) #HA4E
Je , F RS I S AL B Oy R AR I 3 A [
b AR L A T ORI e B AR A
4 FitFEaE

JH DAS 2.0 By Ak b = AR 28 AUC,
Ml C, HRZGR B S #2580, 4 SPSS (1) ¢ /56 b i S
Fb 1) 700 A1 32 10 AU TE Beagle RAK N 2258 119 22

3
A 3173_ I o 1 B

w

3.46

5 AEENA

AR Ry B AL FE T RUR A 3RS LA
Rk , 12 2 Beagle RARE K 5T 5 FEAIL 730y 2 41,
MERESS 2 . Beagle R4 Bl ERBk4E T 4 mg - kg™ A
13 o/ B 7 L S 2 A R 5 2 L ) R
eIl pE Ay 7 d, R BAE 1R 4 2, iR I AT AR
12 o PR IIR ML B [8) 340 25 25 1 45 24505 1.3.5
10 .20 .40 .60 .90 120,180,240 360 F1 480 min, Hijfi%
B KR AL, BRI 0. 3 mL, A A I Z 80 5
L 2 ~8 CEL S min (8 000 r - min ") 435I
WM T -70 C LU AR5,

# R

1 FiEFTEM

EREM AT RIS SRR A AL B AR
PRI 0 T o I AR TE T4, VR 19 R PN s B A
T3 4 45 B I 8] g 3. 46 F1 3,34 min, WL 1, Z55%5%
B, Beagle K2 [ L3R H 1) P A 490 o o) o7 A1 HE
BRI 20% , N 3 70 By e P A B A Y
7E .

FRAEMESEETR A REESRNIAG
FE MM P AR 2 R y =0.33x +4.79 x 1077
(r=0.995 6) , 45K FHIAETE 0. 05 ~10.00 g -+ mL ™'
LPERR R ER FRMO0.05 pg - mL™',

BEZEESERE L P SR E OC FEAR
HERA B2 (S I{E/H [ x 100% ) ¥J{H 2 94.2% ~
105. 0% 7£ 85% ~ 115% N, /& 1t T BRAFAS (1) HERf B2 Y
{HAE 80% ~120% ;MK . H i B fE W B QC AEAR Y
P FHHIE AR 3 AN KT 15% , E i FBREEA B A K
T20% G 2R, LR 1,

BN NIAE Y RSD 7 3.40% ~8.79% ,
INT15% a4,

REM SR R A A EE 93. 1% ~
115.0% ,FF S UER B Ky 85% ~ 115% B3R, DL b 444
TR B AR E Y

3.44
3¢ o C 1 iy

b Ll N‘u. |

051.01.52.0253.03.54.045 051.01.520253.03.54.045
1/ min 1/ min t/min

B P 1) A AR B A (I ) F i 2R 0 35 ]
Figure 1

051.01.52.0253.03.54.045

051.01.52.0253.03.54.045 051.01.520253.03.54.0 051.0152.0253.0354.0
1/ min 1/ min 1/ min

Typical chromatograms of propofol ( I ) and internal standard thymol ( II )

A :Blank plasma chromatogram;B Blank plasma linear sample chromatogram;C. Chromatogram of propofol plasma samples after intravenous injection.
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Table 1 Accuracy and precision of the method for the determination of propofol in the plasma of Beagle dogs were measured by liquid chro-

matography — tandem mass spectrometry

Concentration Intra — day

Inter — day

Recovery( % )

(pg-mL™") Measured(pg * mL™") RSD(% ) Measured (pg * mL™") RSD(% )

0.05 0.05 +0. 01 14. 50 0.05 +0. 01 16. 90 -
0.10 0.09 +0. 01 9.65 0.11 +0. 01 12.20 85.53 £6.89
0.50 0.52+0.03 5.19 0.54 +0.04 8.07 100. 18 £10.2
8. 00 8.36 £0.70 8. 36 8.44 +0. 50 5.92 101.5 +7. 14

RSD : Relative standard deviation.

2 HiR¥NHA

AR Z: LRI AE Beagle R il 3% 9 I By
2B #2803 2 2R S 2 il R 2518
N FEZROLEL TS EERY TR FE X
(¥ P>0.05), Beagle Rtk T 4 mg - kg™ A
Wy v /K 5% B 0 3LV 59 W 2 i N S 2 L
AUC,,, \C,,, 1, dl 3t SPSS #F47 ¢ Ky, 45 5L /R P {E
43504 0. 363 .0. 615 .0. 339, 11 Beagle R ik 45 T
AR 5 2 R 5 RN R R TR E M E R
ARSI A5 R R AUC,,, (C,, X B i 5
JUfar ¥ {H EE 19 90% A7 IX 8] 43 %1y 101.4% ~
121. 8% 1 84. 0% ~ 110. 3% , 575 4= 1 25 55 b v 31 Bl
W o FRITTAS /KB AR D5 2L 32 i 2 e
il FI7E Beagle K AE )25

+£ 2 Beagle Kiftlk45 T 4 mg - kg’I PR B A/ A% 8 05 3L
SHCZ R 5 2 R 25 122 28 (2 = 5)
Table 2 Pharmacokinetic parameters of test preparation and

reference preparation of propofol medium/long chain fat emulsion

injection 4 mg - kg™ by intravenous administration in Beagle dogs

(xxs)

Parameter Reference Test
AUC (h+ pg+mL™1) 1.71 0. 45 1.88 +0.42
Cow (pg - mL71) 8.75 +2.66 8.15+2.78
L (D) 0.02 +0.01 0.02 +0. 00
11, (h) 0.79 +0. 08 0.78 +0. 04
CL(L-h~" - kg™") 3.25+1.28 2.22 +£0.43
Vy(L-kg™") 2.51+0.43 3.65 +1.40

®©

PRI B R/ A AR 07 L S, T e, ] A
SRR P TR B 107 2 18003 ) R E , TR AR PR 0 253 5
MEAHER 32 R 25 2 e ME A

FRTAPIREAS 73 A7 7 36 T 20 LC - MS/MS %,

LC — MS/MS 3£ HA R o Hr sk B2 TR 73 230 RE
o IR LR L S B TS ) g S AR
35 FH LC — MS/MS 32 % P9 A M b/ 4 85 g 5 3L A=
EREAT T S

AW T AEM AT INIAB Y LC - MS/MS
SYBTOT I BT ARSI P 25 R B R . i i B A
NG = KA Z R — KA F A S Ik sl A 24 SCik
GBS IAE RS BRI R, 1 SR 2020 14 L 491
TR BURE 5422 57 i D3 TE By B G 2 o ) 3 15 55 R B
A

Tofs 3£ O 0 2 P 18 0 /0 s i T AKNE 1) 7
Ve WA 23 M A S R R B R
PR 72 BRSO W WL I =X (R AE
TAIXT A 23 52 2% o WA ] A I L E DA 5 42 43 B i 1
BN A R M D) S8 A5 SO Y o T IR
B Tl 5 H A U0 5 e Bk, BI04 5 0
ZIARGE A4 B, B S B A i . AR, TR
JO R FH S PR B2 0 IO 30 A LAt AR 34 1 5, A il i
TEARAT LA 5 U, AR AR BL A 28 43 1T DA St o 0
T A 000 00 7 S 0, AT Dl /N 6 Jo 80 1 o o
I8 A YR 5 B0 PR 92 v G Dk FE R TR R A KA B AR
SR MR DU ) HE R . R, CZE W RE L E B BT
J7 WL BRI T RO ) O TR A O AG I A
0% RN, AT PEA o

AT R B - K (&A 0. 1% s KM
2 mmol - L™ "AREL ) B PRI, A B 1 40 B
REASH P90 19 R0 At 2% J5T 43 JF , HL i 3% % 9 T8 1 40 o
X TG T4 o

FEAPIRE AR BE A B TR RE b 145 7 A R -
TR AT A A R I TTVE LS , 16 20 B 7 1 e ST 3
o[]S T bR ) s AT A A o A, e T, R
FIUCTE A T4 i 25, BT A0 e /)N, 23 B 56 o v
THE I, 9B T A5 )5 o

#ilk4: T Beagle K 4 mg - kg™ PN th/ K HEHE
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M PLEE SRR 5 105 TR PSR VG, DAS 3155 (1. CNS Drugs,2018,32(9) 1873
AUC, , (CooFilt. . 2t RSB AR B A A [ 3] FROF R PRA T KREIRI TLIE ARG DRI A4 191

\ - ‘ BRI, Sk, 2015,22(5) 1533 —54,
7 1| = f j( 2 B‘i \
BUBRZEME E Beagle JMCTPIIIMY AUCo 1 Cons 4y g i, pomgs 5 L - /S s s0 K BLLA

A 071 2 LU SZ LG50 26 25 1SR B BLHY Bea- SUSEAENT 23 4 B UK 25030 9325 915 o 9
gle R RERE A G LG ¥R S HHIFI A2 [J]. 2426240 ,2022,57(9) :2798—2804.
FIFNTEAARI B BE () Beagle R P BB LG ¢ 2: [5] %Ml 050, £42, 4 . LC - MS/MS FoRE 25 R e
St LA RZEREWIPIF GIRAE Beagle R {722 1R WRTHERLLS. SPTFETARGE 2014,34(3) 385391,
I P N o oy D61 iy, Vi, 0 0o, 4 . 79 I O e b R AR A i
g J12F 5 B Y SR . TEARBE AT B a4 B Wﬁém%ﬁgm cpu%;jfw;i 2020,36(2)
N . NN S N Y N = s ) ° m = SAS ’ :
AT BEAALEE 5 min B EGE IS TR R, 77k 189192,
Py, REUE & EH TR AR I FMEY (7] 65m. 52, T, 55 Z 52 80 IR TR 7505 2
LR IAETT BT ]. REEE 52475 ,2015,25(4) :44—45.
(81 i, Sieue . WM — o8I0 BRI L AN B FL I by i
Sk [J]. BT, 2014, 5 (2) 511
(97 XUSCde. Z995Hri M1, 6 BT dbst: AR TLA: R, 2007
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2 R 4 R B2 2B ARONNE [ A A8 T 5 7R YA KRN ) 6 4% 65 BRTR Y7 I JHEIE B 8 I I R 7 5 & 4
Mo BRI W A% B MOE TR IERE R S 3259 . 2 WF oA BT T — 300 T b I J0hm 2 X6 BG83 B2 A8
JHABAT 2 BOBE PR 1) AR A2 10 DL 1 1 B LU BEATL 3 TE , 3 J) B it 1 R e R 52 791 19 25 R TH IR (10 B¢
15 mg) B K52 500 5 1Y R SEAE IR (1. 7 5L 2. 4 mg) 4722 72 A, FEA RURMIEL RIS 72 JF K281k
B4y, SCHR IR B SRR TR D 10% 15% 20% F125% , LA R LR BI4E 72 J8 A BB A8 4k

TN 751 B2 o 25 72 JR, R R0 ORI ) S5 4% 8 IR 4 5 A8 Ak 1) de /N — 3 -2 4y
AR —20. 2% (95% EAEX N —21.4 ~ —19. 1) Fl —13. 7% (95% FAZ X[y —14.9 ~ —12.6) , EFF/N—
P2 AE A 43 3l - 18.4 em (95% B AFIX N - 19.6 ~ - 17.2) Fl - 13.0 em (95% & {7 X [A] Ky
-14.3 ~ —=11.7) 2 AR, TG F 2R A G5 L (¥ P <0.001) . BI/RIAMALN Z 10 # H ) 64%
K A Al BRI T R IR 0 10% 15% 20% F125% . 2 2H e WA B3R B i A B3, K28
P i 5 L S X el N S S A SR ) L [2]8

RN, 7E A NEHAE BRI PR 1 32180 v 756 72 JA T, 7Rl (A o s ALy 1o, 8 2RI IR iR
I7 T R A8 B RRIIRTT -



