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HFLTHECHRENERT ™ 74, TMFXIE Fig. 1. Chemical structure of temafloxacin.
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Table 1. Volunteers for the study on temafloxacin

No. Sex Age (yr) Height (cm) Weight (kg)

1 M 26 173.7 66.3

2 M 26 177.0 65.2

3 M 28 178.0 77.0

4 M 26 176.8 54.0

5 M 31 165.0 58.0

6 M 41 167.0 77.0
Mean*S.D. 29.7+5.9 172.9%5.6 66.3*+9.5

OH

Temafloxacin (TMFX) CH,3

F COOH

F
TMFX glucuronide

[0}

chom{
N

N HN
F B — H,N \') F
CH,3
F F

AQ * MEDA

glucuronide ——— H,N ———= glucuronide

Fig. 2. Postulated metabolic pathways of temafloxacin.
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Fig. 3. Chemical structure of internal standard (A-57084).
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Serum 0.5 ml (Urine 0.1 ml)

0.5 ml of 1 M ammonium acetate added
extracted with 5 ml of dichloromethane

Organic layer 3 ml

evaporated to dryness

Residue

methanol : thianyl chloride (9:1) 0.5 ml
60°C, 30 min
evaporated to dryness

Residue

1 ml of hexane added
extracted with 0.5 ml of 0.5 M sulfuric acid

Agqueous layer

1 ml of 2 M sodium carbonate added
extracted with 3 ml of ether

Organic layer
evaporated to dryness
Residue

20 ul of L-NSPC added

3 ul of triethylamine added
R.T., 10 min

evaporated to dryness
dissolved in dichloromethane

HPLC

Fig. 4. Determination of S(—)- and R(+)-temafloxacin in

serum and urine.
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Fig. 5. Typical HPLC chromatogram of control plasma

spiked with temafloxacin and its related compounds.
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Fig. 6. Calibration curves of control plasma spiked with temafloxacin (TMFX) and its related compounds.
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Table 2. Recoveries from plasma and urine spiked with temafloxacin (TMFX) and its related compounds

Recovery (%)

Compounds Added (ug) 1 2 3 4 5 Mean C.V.

TMFX 0.50 104.7 104.9 103.7 101.8 104.7 104.0 1.25

Plasma AQ 0.05 111.8 128.3 127.5 125.4 127.6 124.1 5.62
EDA 0.05 101.5 99.8 100.0 101.1 101.1 100.7 0.75

MEDA 0.05 98.5 96.9 97.4 95.5 98.5 97.4 1.29

TMFX 40.0 94.3 95.9 95.3 93.5 94.4 94.7 0.99

Urine AQ 0.4 88.6 91.0 89.5 88.0 89.1 89.2 1.27
EDA 0.4 112.9 114.6 114.1 113.4 114.3 113.9 0.61

MEDA 0.4 95.6 98.7 99.6 97.6 97.9 97.9 1.52

Table 3. Serum concentrations of temafloxacin (TMFX) and its metabolites after oral administration at 600 mg (n=6)

(pg/ml)
c i Time after administration (h)
ompounds
P 0.5 1 2 3 4 6 8 10 12 24 30 48
free Mean 2.261 3.178 3.580 3.391 3.201 2.634 2.072 1.700 1.381 0.396 0.202 0.037
IMFX S.E. 0.417 0.444 0.391 0.202 0.252 0.084 0.071 0.061 0.061 0.037 0.032 0.008
coni Mean 0.079 0.170 0.161 0.179 0.135 0.150 0.134 0.098 0.088 0.037 0.012 0.010
- S.E. 0.027 0.055 0.059 0.052 0.065 0.044 0.039 0.024 0.037 0.013 0.005 0.009
free Mean 0.006 0.009 0.010 0.010 0.010 0.009 0.008 0.009 0.007 0.001 0.000 0.000
AQ S.E. 0.001 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.000 0.000
coni Mean  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
J- S.E. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
free Mean 0.002 0.006 0.010 0.011 0.013 0.010 0.009 0.009 0.008 0.004 0.003 0.001
EDA S.E. 0.001 0.002 0.003 0.003 0.004 0.002 0.002 0.002 0.001 0.000 0.000 0.000
coni Mean 0.006 0.014 0.018 0.020 0.021 0.017 0.015 0.012 0.010 0.005 0.003 0.002
- S.E. 0.002 0.003 0.002 0.001 0.001 0.002 0.002 0.002 0.001 0.001 0.001 0.000
free Mean 0.003 0.007 0.009 0.011 0.009 0.009 0.007 0.006 0.006 0.003 0.001 0.000
MEDA S.E. 0.001 0.001 0.001 0.002 0.002 0.002 0.001 0.002 0.001 0.001 0.001 0.000
coni Mean 0.005 0.013 0.016 0.016 0.018 0.014 0.013 0.011 0.009 0.004 0.003 0.001
V- S.E. 0.001 0.003 0.003 0.003 0.003 0.001 0.001 0.001 0.001 0.001 0.000 0.000

conj.: glucuronic acid conjugate
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Table 4. Urinary excretion of temafloxacin (TMFX) and its metabolites after oral administration
at 600 mg (n=6, Mean+ S.E.)

(% of dose)
Time after administration (h)
Compounds
0~12 12~24 24 ~48 0~48
TMFX free 42.65+1.41 15.94+1.24 6.67+0.76 65.27+1.64
conj. 2.02+0.44 0.52+0.16 0.40+0.24 2.94+0.66
AQ free 0.00+0.00 0.00+0.00 0.00+£0.00 0.00£0.00
conj. 0.03+0.01 0.01+0.00 0.02+0.01 0.05+0.02
EDA free 0.09+0.01 0.05+0.00 0.03+0.00 0.17+0.01
conj. 0.04+0.01 0.01+0.00 0.03+0.02 0.08+0.03
MEDA free 0.11£0.02 0.05+0.01 0.04+0.00 0.20+0.03
conj. 0.04 +0.01 0.02+0.01 0.02+0.02 0.08+0.02
Total 44.98+1.59 16.61+1.13 7.20+0.79 68.79+1.25
conj.: glucuronic acid conjugate
I 57 50
2 4 - 40 %
g E
3 Q
:
g 311 L -30 £
3
=
8 2 20 g
5 E
1 ~10
0 % ; ﬂ 0
0 12 24 36 48

Time after administration (h)

Fig. 7. Serum concentration and urinary excretion rate of temafloxacin after oral administration at 600 mg

(n=6, Mean+S.E.).
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Fig. 8. Chemical structures of S(—)- and R(+)-temafloxacin.

2.5

Serum concentration (ug/ml)

Time after administration (h)

Fig. 9. Time course of serum concentrations of S(—) (®)- and R(+) (O )-temafloxacin after oral
administration at 600 mg (n=5, Mean*S.E.).

Table 5. Serum concentrations and the ratios of S (—)- and R (+)-temafloxacin after oral administration
at 600 mg (n=5)

Time after administration (h)

Isomer
0.5 2 4 8 12 24
S (ug/ml) Mean 1.099 1.792 1.593 1.049 0.697 0.193
S.E. 0.246 0.247 0.170 0.039 0.033 0.019
R (ug/ml) Mean 1.103 1.719 1.525 0.989 0.668 0.182
S.E. 0.261 0.226 0.122 0.037 0.040 0.019
SIR (catio) Mean 1.007 1.040 1.036 1.060 1.047 1.066

S.E. 0.015 0.010 0.029 0.005 0.019 0.030
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Table 6. Urinary excretion of S (—)- and R (+)-temafloxacin and their ratios (S/R) after oral

administration at 600 mg (n=>5)

Time after administration (h)

Isomer
0~2 2~4 4~6 6~8 8~12 12~24 24~48 0~48
S (% of dose) Mean 3.65 4.71 3.99 4.24 5.64 7.76 3.47 32.66
S.E. 0.36 0.36 0.26 0.55 0.18 0.30 0.43 0.73
R (% of dose) Mean 3.83 4.89 3.97 4.19 5.48 7.04 2.93 31.54
S.E. 0.39 0.36 0.23 0.56 0.18 0.23 0.43 0.69
SIR (ratio) Mean 0.956 0.963 1.004 1.013 1.029 1.101 1.199 1.036
S.E. 0.005 0.008 0.014 0.007 0.008 0.012 0.036 0.004
Table 7. Antibacterial activity of temafloxacin (TMFX) and its metabolites 10° CFU/al
MIC (ug/ml)
Test strains
TMFX AQ EDA MEDA
S. aureus 209P JC-1 0.1 6.25 0.39 0.78
S. epidermidis Kawamura 0.1 1.56 1.56 1.56
E. faecalis CN-478 0.78 >100 6.25 25
M. luteus ATCC 9341 3.13 >100 12.5 25
B. subtilis ATCC 6633 0.025 0.39 0.39 0.39
E. coli NIHJ JC-2 0.05 1.56 0.39 1.56
S. typhi T-58 0.1 1.56 0.39 1.56
K. pneumoniae PCI-602 0.1 1.56 0.78 3.13
P. mirabilis TU-1698 0.2 0.1 0.78 3.13
P. vulgaris 11ID-874 0.2 1.56 0.78 3.13
M. morganii Kono 0.39 0.78 0.78 3.13
C. freundii GN-346 0.1 0.78 0.2 1.56
S. marcescens 7006 0.39 1.56 1.56 3.13
P. aeruginosa No. 12 0.39 6.25 0.39 3.13
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Fig. 10. Typical HPLC chromatogram of control urine

spiked with S(—)- and R(+)-temafloxacin.

Table 8. Antibacterial activity of temafloxacin (TMFX) and its optical isomers

10° CFU/ml
MIC (ug/ml)
Test strains
TMFX S (-) form R (+) form
S. aureus 209P JC-1 0.2 0.2 0.2
S. epidermidis Kawamura 0.1 0.1 0.1
E. faecalis CN-478 0.78 1.56 0.78
M. luteus ATCC 9341 3.13 6.25 3.13
B. subtlis ATCC 6633 0.05 0.05 0.05
E. coli NIH]J JC-2 0.1 0.1 0.1
S. typhi T-58 0.2 0.2 0.2
P. mirabilis IFO 3849 0.78 0.78 0.78
P. vulgaris IID-874 0.39 0.39 0.39
M. morganii Kono 0.39 0.39 0.39
C. freundii GN-346 0.1 0.1 0.1
S. marcescens 7006 0.78 0.78 0.78
P. aeruginosa No. 12 0.39 0.39 0.78
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Fig. 11. Mass spectra of S and R diastereomers for temafloxacin.
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Table 9. Pharmacokinetic parameters of S(—)- and R(+)-temafloxacin after oral administration at 600 mg (n=>5)

Isomer Cmnx Tmax tl/2 AUCO-SO AUCw
(ug/ml) ) ) (ug+h/ml) (ug+h/ml)
Mean 1.90 2.80 6.27 20.99 21.89
S S.E. 0.21 0.86 0.68 1.02 1.15
Mean 1.85 2.40 6.22 20.13 20,97
R S.E. 0.21 0.93 0.72 1.00 1.16
MR L 70 Chemotherapy 41 (S-5): 67~80, 1993
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Pharmacokinetics of temafloxacin in humans
—Quantification of metabolites and enantiomers—

Masayuki Matsuoka, Hideyuki Mano, Yuzo Fujimoto, Koji Yaku, Kiyoshi Banno,
Noriyuki Nishimura and Toshio Kakimoto
Analytical Chemistry Research Laboratory, Tanabe Seiyaku Co., Ltd.
3-16-89 Kashima, Yodogawa-ku, Osaka 532, Japan

Tadahiro Matsushita
Pharmacological Research Laboratory, Tanabe Seiyaku Co., Ltd.
2-2-50 Kawagishi, Toda, Saitama 335, Japan

We studied the pharmacokinetics of temafloxacin (TMFX) after a single oral administration of
the drug to healthy volunteers at a dose of 600 mg.

Average serum levels of TMFX reached the maximum concentration at 2 h after oral dosing,
then declined with a half-life of 6.6 h.

When TMFX was administered orally, 65% of the dose was excreted as unchanged TMFX in
urine within 48 h after dosing.

In addition to unchanged TMFX, three metabolites (AQ, EDA, MEDA), which were oxidized at
the piperazine ring, were found in serum and urine. Glucuronic acid conjugates of TMFX and its
metabolites were also found. The amounts of these metabolites were small.

The time-course of the serum level of S(—)-TMFX was similar to that of R(+)-TMFX. The
antibacterial activities of metabolites were less potent than those of TMFX. No difference in
antibacterial activities between enantiomers was observed.



