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Abstr:ct — The pharmacokinetics and tissue distribution of DWP20367 (1-cyclopropyl-6-fluoro-8-chloro-7-(2,7-
diazabicyclo[3,3,0]oct-4-ene-7-yl)-1,4-dihydro-4-oxoquinoline-3-carboxylic acid), a novel fluoroquinolone, were
examined in rats and beagle dogs after a single intravenous and oral administration. Analysis of DWP20367
in plasma, tissue, and urine was determined by both HPLC and microbiological assay (bioassay). The plasma
concentration-time curves of the drug in rats and beagle dogs were biexponentially declined. The terminal half-
life (tyg) of the drug in rats was about 60.1+7.3 min (i.v.) and 61.31+12.4 min (p.0.) in bicassay, and 86.3 +
19.8 min (i.v.) and 50.9+14.9 min (p.c.) in HPLC. In beagle dogs, half-life of the drug determined by
bioassay was about 121.8 6.2 min (i.v.) and 111.0£7.6 min (p.o.). The volume of distribution at steady-state
(Vds;) was 243.8-+74.1 ml/kg (bioassay) and 339.2+84.3 ml’kg (HPLC) in rats, and 1587.5+£536.9 ml/kg
(bioassay) in beagle dogs. The total body clearance (Cl) of DWP20367 was 3.440.4 ml/min/kg (bioassay)
and 2.4+0.4 ml/min/kg (HPLC) in rats, and 12.3+1.0 ml/min/kg (bioassay) in beagle dogs, respectively. The
extent of bioavailability after oral administration was 89.1%(bioassay) and 79.9% (HPLC) in rats, and 78.7%
{bioassay) in beagle dogs. Urinary recovery (24-h) assayed by bioassay was 0.7% (p.0.) and 1.2% (i.v.) in rats,
and 0.8% (p.0.) and 1.0% (i.v.) in beagle dogs. In rats, 24-h fecal recovery determined by bioassay was 11.2%
(p.0.) and 0.1% (i.v.). Rat and human serum protein binding ratios at 2 g/ml were about 90~91%. This drug
determined by bioassay was also distributed by the order of liver, kidney, Iung, heart, spleen and muscle 30
min after oral administration.

Keywords[ | DWP20367, pharmacokinetics, bioavailability, tissue distribution, vrinary recovery, fecal recovery,
protein binding, rats, beagle dogs
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Fig. 1. Chemical structures of DWP20367 and DWP20351.
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Table I. HPLC conditions for analysis of plasma DWP20367
concentration in rats

Instrument Waters HPLC system (Waters, MA, USA)
Dctector: Waters 484
Pump: Waters 510
Integralor: Waters 746

Column u-Bondapak phenyl (3.9><300 mm,

10 um, Waters)

Mobile phase Acetonitrile/100 mM KH.PO, (23/77,

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. Plasma conccntration-time curves of DWP20367 after
oral and intravenous dosing of 20 mg/kg in rats, determined
by bioassay. Each data represents the mean+S.E. of 4 rats,
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Fig. 3. Plasma concentration-time curves of DWP20367 after
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by HPLC. Each data represents the mean+S.E. of 4 rats.
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Fig. 4. Plasma concentration-time curves of DWP20367 after
oral and intravenous dosing of 20 mg/kg in beagle dogs, deter-
mined by bioassay. Each data represents the mean+S.D. of 2
beagle dogs.
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Table III. Pharmacokinetic parameters of DWP20367 after in-
travenous and oral dosing of 10 mg/kg i beagle dogs, deter-
mined by bioassay

DWP20367
Parameters
ILV. P.O.

AUC (ug - min/ml) 1638.6173.8 1294.54238.7
Tinp (min) 121.84+6.2 111.0+7.6
MRT (min)* 131.629.7

Cone (LLg/ml) 30.1+53
Trax (min) 60.4+1.4

Vd, (ml/kg)
Cl; (ml/min/kg)
BA (%) 78.716.2

Data represent the mean+S.D. of 2 dogs. "MRT: Mean resi
dence time. "BA: Bioavailability.

1587.5+536.9
12.3+1.0

Table IV. Urinary recovery (%) of DWP20367 after intrave-
nous and ora] dosing of 20 mg/kg for 24 hours in rats and bea-
gle dogs, determined by bioassay

Urinary recovery (%)

Animal
LV. P.O.
Rats” 1.2+0.6 0.7+£0.2
Beagle dogs” 1.0£0.1 0.840.2

"Data represent thc mean+S.E. of 3 rats. "Data represent the
mean=:5.D. of 2 beagic dogs.

593.3 ug - min/ml(ZA-FEo)elgl o, HPLCH e A=
8843.6+1203.9 yg - min/mI(A W2} 5826.04-782.4 ug
- min/ml(7d 74 )o| ¢l c}. Bioassayoll 2laf A&k 7HllA]
2] AUCE 1638.6+173.8 ug - min/ml(7 A9} 1294.5
+238.7 ug - mm/ml(ﬂ FEol)elglvt. F o) E 72 B
2 A4 Ao 852 FF o] 88.6%(bioassay) B 79.9
%(HPLO)Z EAA ] f-2)4]8 A-akm =] ekgkown], 7)ol A
= % 9% AF e} FAANLE FAFstdnt 7 ke A
A g2 A= 2(Cl)ye= & F ol 4 bioassay2} HPLC7} #2] -
Al3le]  2~~3 miyminkgo]lgd ok, ZHellAd= 12.3+1.0 ml
minkge] 5t B3 Aabefol el EELH (VA 2438

Table II. Pharmacokinetic parameters of DWP20367 after intravenous and oral dosing of 20 mg/kg/2 ml in rats

Bioassay HPLC
Parameters
V. LV. P.O.
AUC (ug - min/ml) 5964.84523.5 5188.94+593.3 8843.6+1203.9 5826.0-£782.4
Ty (min) 60.1+7.3 613+124 86.3+19.8 50.9+14.9
MRT (min)* 80.4£5.5 105.9£16.0
Coox (Lg/mal) 53.9+10.0 75.2+3.3
Tonee (min) 21.0+6.1 16.2+£2.2
Vd,, (mlkg) 243.8+74.1 339.2£84.3
Cl, (ml/min/kg) 341403 24404
BA (%) 88.6+8.2 79.9+7.9

Data tepresent the mean=+S.E. of 4 rats. “MRT: Mean residence time. "BA: Bioavailability.
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Table V. Fecal recovery (%) of DWP20367 after intravenous
and oral dosing of 20 mg/kg for 24 hours in rats, determined
by bioassay

Fecal recovery (%)
LV. P.O.
0.1£0.1 11.2+13.0

Compounds

DWP20367

Data represent the mean+S.E. of 3 rats.

+74.1 ml/kg (bioassay), 339.2-84.3 mlkg (HPLC)S. & +}
ehron Ffol4fe] B¥-44-2 1587.5+536.9 mlkgo| it}
EF @ U HE 38
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5405 pg/e)>3 (2.7-£0.3 ug/g)>A 324403
0103 ug/g)>=-(1.1+0.1 pg/g) 2% E3k

W DWF20367

Congc.{ug equivalentfg tissue or ml plasma)
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Organs or tissues
Fig. 5. Tissuc levels of CPFX, DWP20367 after 30 min fol-
lowing oral dosing of 20 mg/kg in rats, determined by bioas-
say. Each data represents the mean+S.E. of 3 rats. *p<0.05
compared to CPFX. **p<0.01 compared to CPFX.
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Table V1. Protein binding ratios (%) of DWFP20367, CPFX
and SPFX to rat and human serum, determined by bioassay

Compounds Protein binding (%)

(at 2 pug/ml) Rat Human
DWP20367 91.3£02 90.3:+0.3
CPFX 334+6.8 261+1.1
SPEX 24.0+2.8 26.2+2.5

Data represent mean +:S.E. of 4 observations.
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