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Study on determination of fentanyl in beagle dog plasma and their pharmacokin-
etics with LC-MS/MS
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Abstract: Objective To establish a LC-MS/MS method to determine fentanyl in beagle dog’s plasma and study their
pharmacokinetics. Method A solid phase extraction (SPE) method was used to extract fentanyl and fentanyl -d5 from the plasma to
establish a LC-MS/MS determination method for fentanyl in the plasma of beagle dogs. The specificity, accuracy, precision, matrix
effect, sensitivity, dilution reliability, and stability methods were tested. Eight beagle dogs were iv injected with 400 mg of normal
saline solution of fentanyl, respectively. Their drug plasma concentration was determined by LC-MS/MS, and the pharmacokinetic
parameters were calculated by WinNonLin. Results The liner concentration ranges of fentanyl was 2 - 1 000 pg/mL. Precision,
accuracy, matrix effect, sensitivity, dilution reliability, and stability meet the requirements of biological sample analysis. For fentanyl,
the pharmacokinetic parameter #,,, AUC,., and CL were (4.53 + 0.748) h, (19 659 + 3 889) h-ng/mL, and (2 259 + 284) mL/h/kg,
respectively. Conclusion The LC-MS/MS analysis method established in this study was proved to be so accurate and sensitive that
it can be applied to the pharmacokinetic study of fentanyl.
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Mixmate Vortex-Genie-2 G-560 JRHE{L (VWR);
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Typical chromatograms of fentanyl (A) and internal standard (B) in
canine plasma blank samples, fentanyl (C) and internal standard (D) in
zero concentration samples of dog plasma, fentanyl (E) and internal
standard (F) in the quantitative upper limit of fentanyl (1000 pg/mL)
without internal standard in dog plasma, fentanyl (G) and internal
standard (H) in the lowest quantitative lower limit of dog plasma (2
pg/mL); fentanyl (I) and internal standard (J) in plasma high

concentration (800 pg/mL) quality control samples of dog plasma

1 HRHE-REKABETFRE
Fig.1 Combined LC-MS/MS ion chromatograms

304 RN AR, RSSO AT R
4 0.970 (RSD=5.22%). 0.931 (RSD=2.29%),
P AR IR 7 405310 4 0.948 (RSD%=2.94% ) 0.950
(RSD=1.77%); Z¥KNJEL AR IH—HE T K143
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WinNonLin (6.3 hit, Pharsight) #K{FRETARHE, T
WA BHNE 1. SRR, FRIEM R
PRI 280 2 R B — 3 T SO Y
4 g

ITEesEsk, [N AN TR 25K e i 2
TRASI B v R BE AR IDCH L vk iy g |
HEME T R R, X6 H T b 2sk e



* 1046 ¢

%¥iseatz Drug Evaluation Research 35 41 % 2 6 3] 2018%E 6 A

100 000+

L
10 000 %

0 4 8 12 16 20 24

t/h
2 LB AREAFKE FHMAKRE-MHEMLE (£
s,n=8)
Fig.2 Mean plasma concentration - time curves for

fentanyl in beagle dog plasma ( X s, n=38)

(1) Er B A v B A BRI R B R L ARTET,
ISR JE FIARHERE S ] K2EDTA S HUit s Rl
FKHECH, ZFRIE-d5 VERZFRIBII AR, R HE AT
FHE N 200 mL 1L 2 A BT PR P9 A, A8
S A RS R 25 K JE RN BRI AE P L i 4y
IR FH e B DY A 5% 43 1) H s 25 o T Ak o
(ESD W4y idh a7 s &0 o ARHEFOR I R
I 3% 7R 55 K JR () LC-MS/MS VEBEAT T 4T J7 VL5
ik, ZRAEMSF KJERE=IEEA 2~1 000
pg/mL, J7 VR0 R 45 SAE B T A 5 26 T E K
L3 A 25 K JE W BE R AT SE 0, L VR IR S
HERA S . RS2 BEURONY. . REUE . kel 4
PE AR HE TR it 2 YA At A R A BRI R v (1 AR
S8 S5 3 A A W A A o

F1 IEKEIHFARBREZARHAHNFESE (X £s,n=8)

Table 1 Pharmacokinetic parameters of fentanyl in beagle dogs with single intravenous administration of fentanyl solution

(X *s,n=238)

4 LA MEVE Y ME HEPES(E EBEBME
Cinax pg'mL™ 31 600+12 619 24 050+5 537 27 825+9 883
AUC,, h-pgmL™ 22 02244 340 17 296+1 249 19 659+3 889
AUC,_,, h-pgmL™ 22 1954 344 17 442+1 345 19 818+3 913
CL mLh kg 2 118+331 2 401+157 2259+284
Vis mLkg 5193+1 906 54624972 5328+1 408
MRT h 2.20+0.556 2.05:0.280 2.1240.416
ty, h 4.51+0.689 4.54+0.912 4.53+0.748
Co pg-mL™ 57 380427 672 34 405+19 993 45 892425 501

AHFFEIILE 25705k 400 mg/HL, 15 FDA F1#Af)
Sl (Fentora®) JKS 3 (400 mg/F), ik,
AHWEFETF R I TT200 55 K6 I ERG B 25 24 770 2L i
M ARR IR 2SN 125 e P S
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