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Fig. 1. Structure of balofloxacin and Q-36.
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Diluted serum, plasma, urine or liquid fluids
(100 pl)

Bile (treated with dehydrolysis)
(100 ul)

added 100 pl of 3 N NaOH

stand for 30 min

added 100 ul of 3 N HCI

added 100 pl of 0.5 M phosphate buffer

Sputum, feces and tissues

added 9 vol. of
phosphate buffer
homnogenized
centrifuged at
3,000 rpm for

10 min

sup (100 pl)
|

added 100 pl of phosphate buffer
added 100 pl of IS

added 5.0 ml of dichloromethane
shaked 10 min

centrifuged at 3,000 rpm for 10 min

Organic layer

dry up
dissolved with 100 ul of HPLC mobile phase

Injected 20 ul for HPLC

Chart 1. Procedure of treatment methods of various samples
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IS : internal standard

(a) Blank serum (b) Serum spiked with balofloxacin (0.1 pg/ml) and IS (c) Blank plasma (d) Plasma spiked with balofloxacin
(0.1 yg/ml) and IS (e) Blank urine (f) Urine spiked with balofloxacin (0.1 pg/ml) and IS (g) Blank phosphate buffer

(h) Phosphate buffer spiked with balofloxacin (0.1 pyg/ml) and IS (i) Blank phosphate buffer treated with dehydrolysis

(j) Phosphate buffer spiked with balofloxacin (0.1 pg/ml) and IS treated by alkaline solution

Fig. 2. HPLC chromatograms of balofloxacin in various solution.
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Fig. 3. Calibration curves of balofloxaicn.



88 B AR % & &% & 8t

NOV. 1995

WINH0.9998L ETH Y, RIFLEBRMEERL,
%8B, MERAOHERAIL, 0.01xg/ml~1lug/miTdhY,
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3. [FMMB L UBREORKRS
BREGENEESH =7 BLVHBELE (0=3)I12D
WTE7z (Table 1), ZOfR, METHOHNEEH S
LU HHMZEHO ZNENOLEFREIE, 1.06~2.58%,
0.61~3.08%Th o7z, MIFTIZ, BNEEREE B
TERHIIR 4181 ~216£316~12.18%TH ., I
HEBLUMFEOBIAEREOZEIRDO SN hr o7z, RIZ
BUWTBLFXiEEA%0.5, 0.054g/mlDFEMEBEIxF LT
HALB R BMABREIIE 44.89~2.05L2.82~
8.02% TH o720 KEMTIIAALE L HELHIIE 4
1.77~135&£192~1.99% CTH o7z, 72, BLFXZ

y 0L BASEROEREICBITAR NV OV BRLEE
For-k a0 ANEEMREE A MEHFREIX0.75~1.76
£394~1548%ThH o120 TD L) IZRI2HERMEH
MR I/,

¥ 7:, BLEXiRNNi&EE (0.05, 0.5ug/ml) (ZxF L THlllE
EiE &4 OFRMEIIx L T86~106% D EIXEKAF
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4. EERREHFTOREN

MmiE, EERBLURP TOBLFXOLZEMEZRET L
R ZL2OFEIIOVTHAEBEOBLFXEE%2100%
ELTHRBRIFELESES L ORFHE BT 5 HBLFX
DFERFER L FA7z (Table 2) o T OFERD HBLFXIE 7%
CEL—20CHRETT67 A, 4CT3H, ERTH1H
BERETHHZ L 2 HERLT

Table 1. Precision in various HPLC methods for determination of balofloxacin in human fluids
Balofloxacin concentration (ug/ml) cv
1 STD
Sample Added Mesured (%)
Inter-day Serum 0.050 0.043 0.001 3.08
(n=3) 0.500 0.480 0.003 0.61
Plasma 0.050 0.043 0.005 12.18
0.500 0.530 0.011 2.16
Urine 0.050 0.048 0.004 8.02
0.500 0.497 0.011 2.05
Phosphate buffer 0.050 0.048 0.001 1.99
0.500 0.492 0.007 1.35
Bile treaeted by alkaline solution 0.050 0.048 0.002 3.94
0.500 0.503 0.004 0.75
Intra-day Serum 0.050 0.044 0.001 2.58
(n=7) 0.500 0.474 0.005 1.06
Plasma 0.050 0.049 0.002 3.16
0.500 0.525 0.010 1.81
Urine 0.050 0.045 0.001 2.82
0.500 0.499 0.024 4.89
Phosphate buffer 0.050 0.048 0.001 1.92
0.500 0.514 0.009 1.77
Bile treated by alkaline solution 0.050 0.047 0.007 15.48
0.500 0.516 0.009 1.76
Table 2. Stability of balofloxacin in human fluids
. Residual (%)
Stock condition - .
serum urine salive
Initial 100 100 100
—20°C for 1 month 98.1 102.4 103.5
—20°C for 3 months 102.4 100.5 97.5
—20°C for 6 months 100.5 103.4 99.0
4°C for 1 day 95.7 102.9 102.0
4°C for 3 days 97.6 98.5 104.0
Room temperature for 1 day 103.9 102.0 105.0

Balofloxacin concentration: 2 pg/ml in serum and salive, 20 ug/ml in urine
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Quantitative concentration determination of a newly synthesized
quinolone antimicrobial drug, balofloxacin,
in human vital specimens by HPLC

Kimio Terao, Megumi Utsu, Tomoko Nishimiya, Yoshito Yuya,
Yasutsugu Osawa, Masatoshi Haneda, Masafumi Fukushima and Shinichi Kamachi
Chugai Pharmaceutical Co., Ltd.

41-8, Takada 3-chome, Toshima-ku, Tokyo 171, Japan

A highly-sensitive quantitative method of evaluating a newly synthesized quinolone antimicrobial drug,
balofloxacin (BLFX) (%£)-1-cyclopropyl-6-fluoro-1, 4-dihydro-8-methoxy-7-(3-methylaminopiperidin-
1-y1) -4-oxoquinoline-3-carboxylic acid dehydrate), in human vital specimens by HPLC was established.

Human vital specimens without BLFX were diluted in 100 mM phosphate buffered solution (pH 7.4).
After an internal standard had been added, organic solvent extraction was performed with dichlor-
omethane. The resultant was dissolved in the mobile phase of HPLC for the concentration determination.
A calibration curve was prepared by using serum, plasma and urine samples without BLFX, and
phosphate buffered solution was used for other specimens. The calibration curve showed favorable
linearity within the range from 0.01 xg/ml to 1.0 ng/ml. Reproducibility was determined in each of the
specimens with BLFX at concentrations of 0.05 and 0.5 xg/ml. Both diurnal and daily variations were
0.61~15.48%, showing favorable results. The quantitative concentration determination method estab-
lished is precise and has the favorable accuracy. It was also procedurally easy, suggesting that this
method could be useful for the determination of concentrations in human vital specimens.



