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Determination of Ivabradine and Its Active Metabolite N-desmethylivabradine in Rat Plasma by HPLC and
Their Pharmacokinetic Study

LI Na SHI Xiao—jin* ZHANG Zaidi ZHONG Ming—kang( Department of Clinical Pharmacology Huashan Hospital Affiliated
to Fudan University Shanghai 200040 China)

ABSTRACT: OBJECTIVE To develop a HPLC method with fluorescence detection for the simultaneous determination of ivabradine
and its active metabolite N-desmethylivabradine in rat plasma and to investigate their pharmacokinetic behaviors after single oral dose in
rat. METHODS Tramadol hydrochloride was used as internal standard and the drugs were extracted from plasma by SPE method with
C, column. Separation was achieved on a C 4 reversed-phase analytical column(4. 6 mm x250 mm 5 pm) at 25 °C. The mobile phase con—
sisted of acetonitriled0 mmol * L' KH, PO, ( containing 0. 1% 1.2 mol * L' hydrochloride) (22:78) and delivered at 1.8 mL * min ™'
. The excitation and emission wavelengths were 283 and 328 nm respectively. The rats were given ivabradine solution at 1.5 mg * kg™
via ig. The plasma concentrations of ivabradine and its metabolite were determined and their pharmacokinetic parameters were processed
by DAS 2.0 pharmacokinetic software. RESULTS A good linearity was obtained over the range of 0.5 =80 wg * L™'for ivabradine and
0.8 —100 pg * L' for its metabolite N~desmethylivabradine with both the correlation coefficient (r)  0.999. The lower limits of quanti—
tation of ivabradine and its metabolite were 0.5 and 0.8 g * L.™' respectively. The recoveries of method were 96. 67% —103.47% for
ivabradine and 90. 5% - 101.25% for N-desmethylivabradine. The precisions of intra-hatch were 9.34% - 13.73% and 9. 14% -

12.35% respectively. The precisions of inter-batch were 5.9% —10.42% and 4. 18% —-11.39% respectively. The results indicated
that the in vivo kinetic processes of ivabradine and N-desmethylivabradine in rats were all fitted to a two-compartment model. The main
pharmacokinetic parameters of ivabradine and N-desmethylivabradine were as follows: 7, (2.84 +1.43) and(5.732 +2.89) h p,..
(217.83 £86.04) and(9.76 +2.79) ug * L™ 1,,.(0.57 +0.16) and(0.54 £0. 13) h  AUGC,, ( 534.46 = 179.20) and( 25.93 + 4. 34)

pg e h L™ respectively. CONCLUSION The established method is proved to be simple sensitive exclusive and reliable which

meets the requirements of the plasma concentration determination and pharmacokinetic study.
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Fig.1 Typical HPLC chromatograms of ivabradine and N-des—
methylivabradine in plasma 2.8.1
~1
A —rat blank plasma; B — rat blank plasma spiked with ivabradine N-desmethyliv— 1.5 15 65 wg * L N-
abradine and tramadol hydrochloride ( internal standard) ; C - plasma sample col— 2 20 80 g L. -1 N N 3
lected at 1 h after oral administration of ivabradine in rat
1 N .n=6 x s
Tab.1 Intra-batch and inter-batch precision and accuracy of the method for determination of ivabradine and its metabolite. n =6 x +s
Intra-batch Inter-batch
Added concentration
Compound ; -1 Measured concentration Precision Accuracy Measured concentration Precision Accuracy
pg s L”
/pg+ L1 RSD/% 1% /pg e L1 RSD/% 1%

Ivabradine 0.5 0.51 0. 07 13.73 102. 00 0.48 +0. 05 10. 42 96. 00

1.5 1.48 0. 15 10. 14 98. 67 1.45 +0. 14 9. 66 96. 67

15 14.61 =1.41 97. 40 15.52 +1.57 10. 12 103. 47

65 64.68 £6.04 99.51 64.27 £3.79 5.90 98. 88
N-Desmethylivabradine 0.8 0.81 +0.10 12.35 101. 25 0.79 £0.09 11.39 98.75

2 1.81 £0. 16 90. 50 1.94 £0. 12 6.19 97.00

20 19.48 +1.78 97. 40 19.88 +0. 83 4.18 99. 40

80 80.31 +7.74 100. 39 79.22 £3.72 4.70 99. 03
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Fig.2 Mean plasma concentration4ime curves of ivabradine

and N-desmethylivabradine after a single oral dose of ivabradine

[.5mg*kg " inrats. n=9 x s

2 1.5 mg* kg™’
.n=9 xx£s
Tab.2 Main pharmacokinetic parameters of ivabradine after a

single oral dose of 1.5 mg * kg ™' inrats. n =9 % *s

Parameters Ivabradine N-desmethylivabradine
tip/h 2.84+1.43 5.732 £2.89
P/ g * L1 217. 83 +86. 04 9.76 +2.79
Einax/h 0.57 0. 16 0.54 £0.13
AUCo,/pg*h+L~! 534. 46 +179. 20 25.93 +4.34
AUCy /pg »h = L1 553.156 +172. 46 39.82 £12.93
MRT,_/h 3.27+1.15 3.04 +0. 14
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