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Abstract: This study was carried out to investigate the pharmacokinetics/bioequivalence of levornidazole
disodium phosphate by using stable isotope labeled drug, evaluated the pharmacokinetic profile and confirmed
the prodrug characteristics of levornidazole disodium phosphate in monkey. Levornidazole (Drug A) and stable
isotope *°N labeled levornidazol e disodium phosphate (Drug B) were mixed with equal mole amount (experiment
1); stable isotope °N labeled levornidazole disodium phosphate (Drug B) and levornidazole disodium phosphate
(Drug C) were mixed with equal mole amount, respectively. After giving the mixed drugs to the monkey, the
concentration of N-levornidazole disodium phosphate, levornidazole disodium phosphate, **N-levornidazole
and levornidazole in plasma samples of pre-dosing and 24 h after administration were analyzed by a liquid
chromatography-mass spectrometry/mass spectrometry (LC-MS/MS) method. Pharmacokinetic calculations
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were performed through non-compartmental analysis using WinNonlin software. Two-sided 90% confidence
intervals (Cl) were used to evaluate the bioequivalence of two drugs. The results showed that levornidazole
disodium phosphate was metabolized to levornidazole rapidly after administration, the body exposure were
increased with the dosage. The method of bioequivalence used in this study was different from the traditional
two periods, crossover design. By using the method of this study, the effects of administration period, intra-
individual variability, and sequence of administration on bioequivalence were avoided. The results of this study
had successfully supported the pharmacokinetic and bioequivalence study of this drug in human using the same

approach.
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Figure 1 Mean plasma concentration of *°N-levornidazole disodium phosphate, °N-levornidazole and levornidazole over time after
intravenous infusion (i.f.) single-dose of levornidazole (Drug A) and **N-levornidazole disodium phosphate (Drug B) simultaneously in 6

monkeys.

A: Drug A 0.175 mmol and Drug B 0.175 mmol, 0—24 h; B: Drug A 0.35 mmol and Drug B 0.35 mmol, 0—24 h; C: Drug A

0.175 mmol and Drug B 0.175 mmol, 0—0.5 h; D: Drug A 0.35 mmol and Drug B 0.35 mmol, 0-0.5 h
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Figure2 Maean plasma concentration of *N-levornidazole disodium phosphate, **N-levornidazole and levornidazole over time after i.f.
single-dose of levornidazole 0.35 mmol (Drug A) and '°N-levornidazole disodium phosphate 0.35 mmol (Drug B) simultaneously in 2

monkeys. A: 0—24 h after dosing; B: 0—0.5 h after dosing
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Figure 3 Mean plasma concentration of **N-levornidazole disodium phosphate, levornidazole disodium phosphate, **N-levornidazole
and levornidazole over time after i.f. single-dose of *N-levornidazole disodium phosphate 0.35 mmol (Drug B) and levornidazole

disodium phosphate 0.35 mmol (Drug C) simultaneously in 4 monkeys. A: 0 —24 h after dosing; B: 0—0.5 h after dosing

Tablel Summary of levornidazole disodium phosphate pharmacokinetic parameters in monkey of experiment | (X +9)

Low dose level High dose level High dose level
PK Parameter n=6(i.f.5min) n=6(i.f. 5min) n = 2 (i.f. 30 min)
Cinax /nmol -mL ™2 331+124 160.1 + 77.7 14.8 £ 19.0
tmax /h 0.07+0.03 0.08 + 0.01 0.10 + 0.00
AUCo /h-nmol-mL™* 1.7+09 133+ 78 1.0+13
AUCq-. /h-nmol-mL™* - 157+ 6.2 2.2
AUCy, xtrap 1% - 0.7+04 155

Table2 Summary of levornidazole pharmacokinetic parameters in monkey of experiment | (X +9)

N-levornidazole

Levornidazole

PK Parameter Lowdoselevel  Highdoselevel  High doselevel Lowdoselevel  Highdoselevel  High doselevel
n=6 (i.f. 5min) n=6(@.f.5min) n=2(.f.30min) n=6(i.f. 5min) n=6(i.f.5min) n=2(i.f. 30 min)
Crnax /nmol-mL 50.0+ 17.8 85.0+ 114 78.9+50 355+ 6.1 75.7+ 188 759+ 6.0
tmex /D 02+03 02+0.1 0.6+0.2 0403 03=0.1 0.6+0.2
AUC; /h-nmol-mL ™ 152.7 £ 40.8 3053+823 346.0+ 20.2 1455+ 382 294.7 + 81.6 3340+ 328
AUC;-, /h-nmol-mL™* 158.3+40.8 317.4+79.8 3635+ 193 1504 + 385 306.1+78.9 3519+ 318
AUCy exrap 1% 36+22 44+41 48+05 337+ 17 43+41 51+0.7
tyz/h 33+16 27+03 26+01 31+11 27+03 27+02
ke /h* 0.24+0.08 0.26+0.03 0.26+ 0.01 0.25+ 0.07 0.26+ 0.03 0.26 = 0.02
MRT /h 39+12 38+09 36+00 39+12 37+08 34+00

Table3 Summary of levornidazole disodium phosphate and |evornidazole pharmacokinetic parameters in monkey of experiment 11 (i.f.

5 min, high dose level, n=4, X=+9)

PK Parameter 5N-|evornidazole disodium phosphate Levornidazole disodium phosphate N-|evornidazole Levornidazole
Crnax /Mol -mL ™% 2815+ 615 321.2+734 101.3+17.4 104.138 + 18.341
tmax /D 0.08 + 0.00 0.08 + 0.00 0.38+ 0.26 0.38+0.26
AUCo /h-nmol-mL~* 28.3+104 321+123 439.6 + 123.7 456.1 + 129.0
AUCo-. ’h-nmol-mL™* 289+9.7 328+11.6 4475 + 119.8 464.3 + 125.1
AUCy Extrap /% 33+55 32+53 20+19 20+19
tyz2 /h - - 27+03 27+03
ke/ht - - 0.26+ 0.03 0.26 + 0.03
MRT /h - - 38+05 3.8+05

Table4 Bioequivalence summary of levornidazole in monkey
Experiment | Experiment |1

PK Low dose level High dose level High dose level High dose level

Parameter n=6 (i.f. 5min) n==6(i.f. 5min) n=2(i.f. 30 min) n=4(i.f. 5min)
Point Estimate 90% CI Point Estimate 90% Cl Point Estimate 90% Cl Point Estimate 90% CI

Crnex 1.37 (1.15, 1.62) 114 (1.01, 1.30) 1.04 (0.97,1.12) 0.97 (0.95, 1.00)
AUCq, 1.05 (1.04, 1.06) 1.04 (1.02, 1.06) 1.04 (0.87,1.24) 0.96 (0.96, 0.97)
AUCy . 1.05 (1.04, 1.06) 1.04 (1.02, 1.06) 1.03 (0.88,1.22) 0.98 (0.96, 0.97)
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