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Abstract — The pharmacokinetics and tissue distribution of DWP20373, a novel fluoroquinolone, were
examined in rats and beagle dogs after a single intravenous and oral administration. Analysis of DWP20373
in plasma, tissue, and urine was performed by both HPLC and microbiological assay. The plasma drug
concentration declined biexponentially both rats and beagle dogs. In the rats, the terminal drug elimination
half-life (t,,5) was 64 min (IV) and 57 min (PO) by bioassay, and 76 min (IV) and 77 min (PO) by HPLC.
Whereas, in beagle dogs, t;,; was 196 min (IV) and 350 min (PO). The volume of distribution at steady-state
(Vd,) was 811 ml/kg (bioassay) and 2061 ml/kg (HPLC) in rats, and 2738 ml/kg (bioassay) in beagle dogs.
The total body clearance (Cl) of DWP20373 was 10 ml/min/kg (bioassay) and 7 ml/min/kg (HPLC) in rats,
and 11 ml/min/kg (bioassay) in beagle dogs. The extent of bioavailability after oral administration was 49%
(bioassay) and 67% (HPLC) in rats, and 84% (bioassay) in beagle dogs. The 24-h urinary recovery, measured
by bioassay, was 2.7% after oral dosing and 5.5% after intravenous dosing in rats. Serum protein binding ratio
determined at 2 pg/ml was 78%. This drug was also distributed in tissues in the decreasing order of liver,
kidney, spleen, lung, heart, and muscle determined at 30 min after oral administration.

Keywords[ ] DWP20373, pharmacokinetics, bioavailability, tissue distribution, urinary recovery, protein
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(the internal standard of HPLC assay).
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Table L. HPLC condition of DWP20373 in plasma of rats.

Instrument Waters HPL.C system (Waters, MA, USA)
Detector: Waters 484
Pump: Waters 510
Integrator: Waters 746

Column H-Bondapak phenyl (3.9 300 mm,

10 pm, Waters)

Mobile phase Acetonitrile/100 mM KH,PO, (24/76, V/V),

pH 3.0
Flow rate 1.0 ml/ min
Detector UV detection at 290 nm

Injection volume 20 ul
Internal standard DWP20351
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Fig. 2. HPLC chromatograms of DWP20373 in rat plasma.
(A) DWP20373 in NaOH solution (B) Blank plasma
(C) DWP20373 in plasma sample
1: DWP20373 2: DWP20351 (Internal standard)
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Fig. 3. Plasma concentration-time curves of DWP20373 in
rats after oral and intravenous dosing of 20 mg/kg, determined
by bioassay. Each data represents the mean £ S.E. of 4 rats.
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Fig. 4. Plasma concentration-time curves of DWP20373 in
rats after oral and intravenous dosing of 20 mg/kg, deter-

mined by HPLC. Each data represents the mean+S.E. of 4
rats.

Table . Pharmacokinetic parameters of DWP20373 after in-
travenous and oral dosing of 20 mg/kg in rats, determined by
bioassay and HPLC

Bioassay HPLC
Parameters

LV. P.O. LV. P.O.
AUC 21594269 10001107 28951423 18751-278*
(g - min/mi) 77x27
Tipp (moin) 64+9 57+8 76+16
MRT (min)® 8813 103+23 1633
Crax (L1g/mi) 162 28+11
Trnax (min) 11+3
vd, (mlkg) 81169 2061+ 154
Cl, (ml/min/kg) 10+1 7+1 6711
BA (%Y 49+9

Data represent the mean+SE. of 4 rats. "MRT: Mean resi
dence time. “BA: Extent of bioavailability. *p<0.05 compared
to bioassay.
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o7} et el 25148 F o7 oF 2.5 ellA 3ul
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Table III. Pharmacokinetic parameters of DWP20373 after in-
travenous and oral dosing of 10 mg/kg in beagle dogs, det-
ermined by bioassay

DWP20373
Parameters

LV. P.O.
AUC (ug - min/ml) 1850269 1537420
Tynp (muin) 196+6 3504267
MRT (min)’ 251+8
Crae (Ug/ml) 5+1
T (112 31+25
Vdy (ml/kg) 2739+312
Cl, (ml/min/kg) 11+2
BA (%) 84+13

Data represent the mean+S.D. of 2 dogs. “MRT: Mean rest
dence time. "BA: Extent of bioavailability.

Table IV. Urnary recovery (%) of DWP20373 and: CPFX aft-
er intravenous and oral dosing of 20 mg/kg for 24 hours in rats,
determined by bioassay

Urinary recovery (%)

Compounds
Iv. P.O.
DWP20373 55£1.1* 2.7%£2.8%
CPFX 25.6+8.8 18.1+64

Dala represent the mean+S.E. of 3 rats. *p<0.05 compared to
the same route of CPFX,
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ml/minkg 2 $F| o} £ o] F Bolx] it A7 AL
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+154 ml/kg(HPLC)2. 2 vlepydel, =gt 7fore] x4
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23 EITE
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Fig. 5. Plasma concentration-time curves of DWP20373 in
beagle dogs after oral and intravenous dosing of 20 mg/kg,
determined by bioassay. Each data represents the mean+S.D.
of 2 dogs.

T DWP20373
F2E CPFX

Equivalent concentration{ng/g tissue)
w
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Fig. 6. Tissue concentration of CPFX and DWP20373 in rats
after 30 min following an oral dosing of 20 mg/kg, deter-

mined by bioassay. Each data represents the mean=S.E. of 3
rats, *P<0.05 compared to CPFX.

W olRe Avhe o v ABEA G5 P B o
2 827 ilﬁ_zﬂgﬂ 2 gRe] ¢e ASE Hod
At
X EEE

B ol| 4] bioassayell 2)3) A=s DWP2037398] 7+ #7)
Z B Z & Fig. 6] “epligict 7-1-?3 20 mg/kgFod 305
T, A7 Ze FEEEE DWP203739] A-$ 744H4.5+0.8

Table V. Binding ratios (%) of DWP20373 and CPFX (0 rats
and human serum

Protein binding (%)

Compounds

Rat Human
DWP20373 78.7+0.6 76.4+0.5
CPFX 33.4-+6.8 26.1+1.1

Data represent the mean=+ 5.E. of 4 observations.
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