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Fig. 1. Chemical structure of tosufloxacin tosilate hydrate.
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Table 1.

Baseline subject profile in pharmacokinetic analysis

Parameters

Level Statistics

100 mg 200 mg 300 mg Total

Number

8 8 8 24

Gender

24 (100)

Age (yr)

Median

Height (cm)

Mean £ SD

Median

Body weight (kg)

Mean = SD

BMI (kg/m?)

Median

CLer (mL/min)

Mean = SD

Medical history
(Drug induced allergy)

Underlying disease and
complication

Medical history (Other)

8 (33.3)

Smoking within 7 days before

administering investigational drug Yes

24 (100)
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Fig. 2. Plasma concentration versus time profile.

g Ik B REHRS

I & ES
1. BB
I EYEIRNT R S OB 24 BlO s, HE, &
&, BMI B & U CL. O3 + FE#E R FhZ2h 242+
31%, 171247 cm, 616=52kg, 21.0+18kg/m’B X
U 1185%134 mL/min T - 72, Bl o NEFE



VOL. 58 S—2 TFLX Mk DR At R ERAR S T AHERER 27
100 mg (n=8)
[ Urine concentration =~ —— Cumulative excretion
80 60
=) 70
= 50 o
et ~—
g.o 60 =1
E 0 &
g °r £
s 2
5 40 30 3
= °
g a0 &
g 20 =
S 4 £
2 o &
0 1 1 1 0
0—2 2-4 4-6 6—8 8-12 12—24
Time (h)
200 mg (n=8)
[ Urine concentration =~ —4— Cumulative excretion
80 60
=)
go 50 9
3 [=1
bt 40 2
g E
- Q
£ 30 3
8
§ 20 =
P E
g 10 3
5
0—2 2-4 4-6 6—8 8-12 1224
Time (h)
300 mg (n=28)
[ Urine concentration =~ —#— Cumulative excretion
60
50

Urine concentration (ug/mL)

02

Time (h)

12-24

30

20

10

Cumulative excretion (%)

Fig. 3. Urine concentration and cumulative excretion of TFLX after single oral administration.
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Ho, MR EE I A AR T 24~26 BEE T Con 12
FEL, T3P 63~65 K TH o720 F72, IRIBRE
BLORBERFPEEROHERNE (Fig. 3) (IR L7,
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TFLX KL 100, 200 35 & UF 300 mg B[l L1#% 5.k
EWEE T A — 5 DR % (Table 2) 1R L7z,

TFLX #i4Z 100, 200 3 X 0° 300 mg % 58D Coe DF
¥+ e 13 2 N2 054012 ug/mL, 1.06+0.29
pg/mL B EU1.35£0.33 pug/mL, AUC O + AR
HEEFNEN 484+111ug - h/mL, 999+319ug - h/
mL B X 1071269+245ug - h/mL TH Y, Cuw AUC
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Table 2. Pharmacokinetic parameters of TFLX after single oral administration
Statistics 100 mg 200 mg 300 mg
Parameters
Number 8 8 8
Cinax (#g/mL) Mean = SD 0.54£0.12 1.06 £0.29 1.35*0.33
Min —Max 0.370—-0.725 0.745—1.460 0.909 —1.940
Geometric mean 0.52 1.03 1.32
Timax (h) Mean = SD 24+14 25*1.1 2.6%0.7
Min —Max 0.5-4.0 0.5-4.0 1.5-3.5
Median 2.5 2.3 2.8
AUC (ug h/mL) Mean = SD 4.84+1.11 9.99+3.19 12.69 £2.45
Min —Max 3.70—6.58 6.81—14.91 8.87—16.67
Geometric mean 4.73 9.56 12.47
Tis2 (h) Mean = SD 6.5*0.5 6.3*0.6 6.4*0.6
Min —Max 5.94—-7.48 542-7.01 544-7.12
Median 6.3 6.3 6.5
CL/F (L/h) Mean = SD 21.58 £4.51 21.83+6.51 24.46 +4.92
Min —Max 152-27.0 13.4-294 18.0—33.8
Geometric mean 21.14 20.93 24.05
CLr (L/h) Mean = SD 10.51+1.49 8.95+1.24 9.35+1.77
Min —Max 8.63—12.36 7.18—10.46 6.79—12.24
Median 10.56 9.28 9.56
MRT (h) Mean = SD 8.6+ 0.6 8.6+0.7 8.9+05
Min —Max 7.81—9.67 7.61—9.44 7.90-9.71
Median 8.5 8.8 9.0
Vd/F (L) Mean = SD 202.63 £53.73 197.00 = 64.19 226.63 £ 60.28
Min —Max 136 —291 134-297 141 —347
Geometric mean 196.32 188.16 219.96
URY (%) Mean £+ SD 49.7+6.6 43.1+8.1 389+79
Min —Max 38.4—-574 34.0—-53.5 30.9-54.8
Median 50.7 43.9 36.6

424-hour urine collection

EHITHEICRAE LTI L 720 IR SEDHEERE T3
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Dosage schedule: Twice a day every 12 h for 5 days
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Dosage schedule: Three times a day every 8 h for 5 days
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Fig. 4. Simulation of TFLX plasma concentration in repeated oral administration of several doses.
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Tosufloxacin tosilate hydrate $& & TFLX #ik & o3
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Table 3. Adverse event
. Before 24 hr 3 days Follow up
MedDRA preferred term Screening .
treatment later later (Execution)

1 WBC decreased 3,400* 4,100 3,700* 2,700* 3,200*
(/mm?) (7 days later)

2 Creatine kinase increased 226 201 121 435* 130
(Tu/L) (10 days later)

3 ALP increased 307 295 291 355%* 347*
(Tu/L) (10 days later)
Lactate dehydrogenase increased 211%* 178 156 220* 180
(TU/L) (10 days later)
Creatine kinase increased 294 229 122 466™* 209
(Tu/L) (10 days later)

4 Fosinophil count increased 3.0 [147] 6.4 [326] 8.4 [428] 11.8*[555] 11.2* [717] 14.9* [685]
(%) [/mm?] (11 days) (18 days)

*: out of reference range

Table 4. TFLX pharmacokinetic parameter tablet and granule
Tmax Cumax T AUC
Formulation® Dose® Number 2
(h) (ug/mL) (h) | (ug-h/mL)
Tablet 102 mg (150 mg) 34 2.00 0.54 4.85 4.95
Granule 100 mg (1,000 mg) 8 2.4 0.54 4.8 4.20
Tablet 204 mg (300 mg) 5 2.16 1.06 4.44 8.97
Granule 200 mg (2,000 mg) 8 2.5 1.06 4.8 8.72
Granule 300 mg (3,000 mg) 8 2.6 1.35 5.1 11.43
“Tablet, Reference 6: Granule, Present study
Y Amount of tosufloxacin, including diluting agents
Table 5. Cumulative urinary excretion of TFLX after single administration
F lation® Dose® Numb 0-2h 0—-4h 0-6h 0-8h 0-12h 0-24h
ormulation® ose! umber
(%) (%) (%) (%) (%) (%)
Tablet 102 mg (150 mg) 6 12.0 21.5 28.1 33.0 394 45.8
Granule 100 mg (1,000 mg) 8 8.7 19.1 27.1 33.3 42.3 49.7
Granule 200 mg (2,000 mg) 8 7.6 16.5 23.8 29.6 36.1 43.1
Granule 300 mg (3,000 mg) 8 6.6 14.9 21.3 25.8 324 38.9
¥Tablet, Reference 6: Granule, Present study
YAmount of tosufloxacin, including diluting agents
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Pharmacokinetics and safety of oral tosufloxacin granule preparation
in healthy adult subjects

Keisuke Sunakawa" and Hiroshi Mikami”

U Department of Research Project Studies, Kitasato Institute for Life Sciences, Kitasato University, 5-9-1 Shirokane,
Minato-ku, Tokyo, Japan
? Heishinkai Medical Group Osaka Pharmacology Clinical Research Hospital

Development of quinolone antimicrobial agents for the use in children had been held back due to muscu-
loskeletal disorder seen in juvenile animal studies. However, norfloxacin for the use in children was
launched in the market in 1991 upon demand for effective oral antimicrobial agents against Pseudomonas
aeruginosa and offending bacteria for enteric infection in medical practice.

Recently, increased cases of failure in treatment with oral §-lactam agents has been a serious problem ow-
ing to increase in the number of B-lactam- and macrolide-resistant strains of Streptococcus pneumoniae and
Haemophilus influenzae which are major offending bacteria for respiratory tract infection and otitis media in
children. Due to high demand for drugs that can be used in out-patients for the treatment of resistant strains
in medical practice, Japanese Society for Pediatric Infectious Disease recommended the Health, Labor and
Welfare Ministry to discuss the use of tosufloxacin(TFLX) in children as it had been long used for the treat-
ment of infections in adults demonstrating its safety and efficacy and its off-label use in children had been re-
ported.

In this study, the pharmacokinetics and the safety of single doses of 100, 200, or 300 mg of active agent of
TFLX granule were evaluated in healthy adult volunteers. The plasma drug concentration reached Cu.. 2.4—
2.6 hours after single oral doses of TFLX granule in average for each dose and T.. were 6.3—6.5 hours in aver-
age. The mean C,.. for 100, 200, and 300 mg doses was 0.54 ug/mL, 1.06 ug/mL, and 1.35 pg/mL. The mean
AUC for the 100, 200, and 300 mg doses was 4.84 yug + h/mL, 999 ug - h/mL, and 12.69 pg + h/mL. The in-
crease in Cn.s and AUC was dose-dependent. The 24-hr urine excretion ratio after a 100, 200, or 300 mg dose
was 49.7%, 43.1 %, and 38.9%. Of 24 volunteers, 4 (16.7%) reported 6 adverse events. All of these events were
mild and were not clinically significant.

This study for TFLX granule demonstrated a linear correlation between the plasma drug concentration
and its dosage and its safe use with no clinically significant adverse events.

The TFLX granule preparation showed pharmacokinetics similar to those of the tablet promising similar
efficacy as for the tablet. Furthermore, no specific adverse events were observed for the granule though this
was a single dose study. Therefore, it is possible to conduct clinical trials in children with careful patient se-
lection and with adequate attention to the drug concentration.



