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Determination of imidafenacin in human plasma by UPLC-MS/MS and its bio-

equivalence
PAN Shiyuan, ZOU Qiaogen “, HAN Mo, GAO Qiangian
College of Biotechnology and Pharmaceutical Engineering, Nanjing Tech University, Nanjing 211800, China

Abstract A sensitive and selective method for the determination of imidafenacin in human plasma using liquid
chromatography combined with mass spectrometry was established, and was applied to the pharmacokinetic and
bioequivalence studies of imidafenacin in healthy Chinese volunteers. After the liquid-liquid extraction pretreat-
ment, samples were separated by UPLC on BEH C; (2.1 mm x50 mm, 1.7 pm) column with mobile phase
2 mmol/L. ammonium acetate solution with 0. 2% acetic acid and acetonitrile using gradient elution. The mass
instrument was operated in the positive ion mode, and the monitored transition was set at m/z 320. 2—238. 1 and
m/z 330. 2—248. 2 for imidafenacin and IS (imidafenacin-d10), respectively. In the single-dose, double cycle,
self-crossover clinical trial, 24 healthy Chinese volunteers received 0. 1 mg reference or test imidafenacin tablet
orally under fasting condition. Drug concentration in plasma was determined by this method and the pharmacoki-
netic parameters were calculated by DAS 3. 2. 8 software. The linear range of the analysis method is 10. 0 pg/mL
to 1 000 pg/mL. The extraction recoveries of the low medium and high concentration samples were 84.0%,
88.0% and 90. 0% , respectively. The matrix effects of low medium and high concentration samples were 105%,
100% and 101% , respectively. The pharmacokinetic parameters of imidafenacin for the reference and test tablets
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were as follows: ¢, 524. 8 pg/mL vs 612. 6 pg/ml, ¢, 1.250 h vs 1.063 h, AUC, , 2 229 pg-h/mL vs 2 466 pg-

h/mL. The reference and test tablets of imidafenacin were bioequivalent. This method proved to be rapid and

accurate for the pharmacokinetic and bioequivalence studies of imidafenacin.
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Table 1 Elution gradient of mobile phase

t/min A/ % B/ %
0 30 70
0.5 30 70
0.6 40 60
1.8 40 60
2.0 95
3.0 95
3.2 30 70
4.3 30 70

A:2 mmol/L. ammonium acetate solution with 0. 2% acetic acid;
B : Acetonitrile

JRHE 26 AF < 8 1 WA HL W 55 B 1AL U (EST)
TE R AR 5 PRI LR D 1500 Vs 3
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Figure 1 Product ion mass spectra of imidafenacin( A) and imidafenacin-d10(B)
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Figure 2 Chromatogram of the blank plasma

Imidafenacin-d10

Imidafenacin
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Figure 3  Chromatogram of the blank plasma spiked with imidafenacin
and imidafenacin-d10
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G0, MG E W) B N b e T AR L A AR AR (Y) |, BE
TR o W B S R AR A (X)), SR IIA (0 = 1/
o) Fe /N T AREE AT AR RS B [ RN Y =
0.002 19 X +0.001 45,7 =0.999 2 % H-FH] bk

ISARHIAE 10. 0 ~1 000 pg/mL 315 Fil Nt R 4.
3.1.3 ARBEBERE A SRR
JE 43524 30. 0,150 750 pg/mL () Bi#EAE 4% F ik
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Table 2 Precision and accuracy of the UPLC-MS/MS for the determination of imidafenacin (n =6)

Precision (RSD)/%

Accuracy (RE)/%

¢/ (pg/ml) Intraday Interday Intraday Interday
30.0 2.0 2.7 8.5 -1.6
150 1.0 1.6 7.3 -2.0
750 3.8 1.7 3.6 -2.4

3014 gEREDRAE BCHMR PR3 AR
IRV B S5 R i, 5 R 2 HRS R I A vk B 3 i)
30. 0,150,750 pg/mL, #:A¥RBEKF-45- Pl 6 4~
5,5 RS2 4. 27 A il AL P SRR A AR 2>
o PCH 5 2 LA i B BB Al 5 Wi v £

Table 3 Recovery and matrix effects of imidafenacin (x +s,n=6)

LU P 5 P e i BERE R AT ] o L5 5 0 T
BRI AP0 B3R B ESCR o 3R BURDICR 45
SR 3,3 R v R A 4R TR 5
84.0% .88.0% F190. 0% , 25 FBH , A5 ok
ISR B HE I X B A R

Recovery/ % Matrix effect
¢/ (pg/mL)
Intraday Interday Average/ % RSD/ %
30.0 84.0 +4.96 3.8 105 +0. 587 0.6
150 88.0+7.42 3.0 100 +£0. 744 0.7
750 90.0 +3.07 3.8 101 £0. 266 0.3

3015 FRJRACE AL R B AT S R T
FATR ) 25 25 9 I 20 i B B ) AR A5 0 v T % T
Jo A o ot R U A [ (A B P A, TR 5 I
AR & 28 AR T J5 1 AR R BU A R ak AR i 11 3
JRBON . G55 3,3 i vk B 1) L TS0 43
B4 105% 100% F1 101% , 45 5 3 B %5 (1 i 35
B PR PE ) T SRR A8 B2 .
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Table 4 Stability of imidafenacin under various conditions (x +s,n=6)

IS AR R 23.9 h, - 20 CAPFURRR 3 1K,
- 80 CAMFURR 3 U, KarilfE -20 C | -80 C
ZE 30 d RIVIHCE. , (AR BERE S AP CE 74 b B9ER
TEME SR 4, 45 R W WRIA TR I R dn £
S RS R VRIRAT SRR AR PR E R R
U JIIEYIEZE AR A RS R R MER 1
A WRIBTIHT A9 ek PR 1L 25 9% BE I 5E

Test concentration/ ( pg/mL)

¢/ (pg/mL) Room temperature  Freeze-thaw cycle  Freeze-thaw cycle  Long term stability —Long term stability Injector stability
(23.9 h) (-20°C) (-80°C) (-20°C) (-80°C) (74 h)
30.0 30.0 +1.27 31.1+0.870 29.8+1.14 28.8 +1.09 30.4 +0. 830 28.7 +1.91
750 743 £32.9 754 £4.51 761 £7.97 747 £21.0 756 £16. 1 739 £35.7

3.2 e R ARSI T

PR FART2. 4. 27 I ik AL B 24 £ K I A
JEVIUI D A A ity R S BT, TR IRBT e 5,
DAS 3.2. 8 B 29U 12 S RO R 2 ik

79002 L A 50 o KRB 19 AUC, _, JAUC, _, [
Co ZERTRURA IR L)L Z2 I 3R 5 2250 (ANOVA) ik
17 S B PRI, SR P AU ¢ 636 A3 90% B
{5 X TR B GE T 53 B 5 36 K PR 2 L il 550 A 52 4]
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Table 5 Pharmacokinetic parameters of imidafenacin in healthy Chinese volunteers under fasting condition (x +s,n =24)

Group Cpa/ (pg/mL) AUC,_, /(pg-h/mL)

AUC,,/(pg-h/mL) £p/h 11,,/h

524.8 +104.6
612.6 £132.9
1.079-1. 247

2229 +553.4
2 466 +644.3
1. 053-1. 153

Reference
Acceptance

90% CI

2 097 £557.3 1.250 =0. 655 3.331 +0.833
2343 +671.3 1. 063 £0. 348 3.125 £0. 520
1.062-1. 160 - -

Imidafenacin

Imidafenacin-d10

0 0.5 1.0 1.5 2.0 2.5
t/min

Figure 4

Chromatogram for the test sample of human plasma from

healthy Chinese volunteers adminstrated by imidafenacin or reference
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Figure S Content of imidafenacin in human plasma from healthy Chi-
nese volunteers adminstrated by imidafenacin or reference under fasting
condition (x +s,n=24)
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