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H A& AL & k% XS

/0 v RPUREE gatifloxacin @
B O b 7T 7 14— X AR E D

BB - BN T AT - AR
EHRBEEHR A SR > 5 —

¥ v AP TH B gatifloxacin (GFLX) DA K OTRHIEEEIZOWT, &
Wikra< 757 14— (HPLC) |2 & A0 x Z#NZFHHET L7z, MEEIZOWTOY
L, WILAL v F T AT LRE, BSA-ODS 79 412X A on-line &N &
ODS T L X B ERICELE= Y —IZL WVRIET A5 DTH D, IRIZOWTDLiL
12, ODS /T LI LA ERICELE= Y —ICX VBT 200 TH 4o 14K OTRK
EHIARERE (AM-1202) 2MAEE L72%IC, F0O—#% EHEHPLC v A7 AIZEAL
oo INOLOFETIE, 703 T4 EICBWTERDYELRDLTT 7 =71
FHLNT, WEHIE, MHET0.05~2.5 xg/mL, JRT0.5~250 pg/mL DL
TEFNFNEIFRESEEZ R L7, B ROEERRL, MmiETFn£10.01 LT70.05
ug/mL, JRTFNZEN0.1K0.5 pug/mLTh - 720 MR R UBE S BAFCTH - 72,
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GFLX %, Mm% R VIR,

WIRHF—40CTA% &b 3FAM, N3 MDEHR - AR D K LIS,
BECTH o7z, TNHDOFEREBRBREDO AT IEHTTRETH - 720 AU,
7ux b7 ARCHEBOHBEL m 2 enb, AR

DEEPOHETH Y,
ikt ZEZHbN 5,
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Gatifloxacin (GFLX) [ (%) -1-Cyclopropyl-6-fluoro-
1,4-dihydro-8-methoxy-7- (3-methyl-1-piperazinyl) -
4-0x0-3-quinolinecarboxylic acid sesquihydrate]
(Fig. 1) 13, #FHOF / or RMEETH L, KEE,
FILBHRYC T LESETFRAMEE, HBAME,
Mycobacteria & &12xf L, WSO VHEGEEEZH
T2, REOMFBHEENEEL LTIE, AiLsE”n 7
LlZpolyacrylate ## 5 4 % Fv on-line B &g HALHE % 17
3, EBHEINILAAL vFrrERERKsOTNTT T
14— (HPLC) E»BICHE SN TR, 40Fk 43,
AEOMAPFFEENTHE LT, AIHEY 7 LIZBSA-
ODSH I Lxflva, SHLIEHAMOEVEHET T A
AA v F 7 HPLCE#E%®, FRPBEENEEZRLLT,
HEOBEEFEAICL AHEMHHPLCE 2 FNENMEL L 72,
DT, IhooRFEORBREERET 5,

. EBRMERVEE
1. B R O
GFLX (Lot No. G145331 & UNG0Z5321 (S)), N
KE#E Y O L7 AM-1202 [(%) -1-Cyclopropyl-

SR O NS5 T 4 —,

BN ZOSHREHEH TRRTA R E O THE, MmEEKR

WIn g
ANiIE: U

RN, AR,

7- (3-ethylaminomethyl-1-pyrrolidinyl) -6-fluoro- 1,
4-dihydro-8-methoxy-4-o0xo0-3-quinolinecarboxylic
acid (Fig. 1)] (Lot No. K285314), idft¥iZe MIB
FaaE e LTmsnTuya' M-2 (Lot No. KO75311)
& U'M-3 (Lot No. K135311) (Ll E, Fig. 1) OfF
mld, WIN L EREETERL 72,

7t b= b VIZHPLCH® b D& EHALF 5, 1-
FI I ANKEIEEF NI LAIEIAF RT =0T ]
7574 —=HObOEFELE» S FNEFNEEA L, £
OfORFII TN L HBROfFHmEFA L2z, v b2
YO = VIAER ORI F N ENEER A SETRICL,
R T— 20 CTRAFL 726

2. IMEEFE O

(1) FEHERINMLEE O §

GFLX # 4K & L CT10.0mg #FFH L, Z#i20.1M
Yalk ImL # W2 A L7-#, 1/15MNa V) »EE#E &R (pH

7.0) MAT, 100mL & L7 (100 ug/mL) o k123
NEEE LT, AUSEHRCL ) ARL, 0.10~25.0

pg/mL OREFRATHEERHZRARL ., SHI122h%
Ty b=V E ) 10fEARL, FEERNMmE L L

* T 329-0114 WA FEVEADEFARTEF A 1848
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7z (#F0.01~2.50 pug/mL),
(2) MIZEHEFE O P
AM-1202 3.7mg |2 0.1MEEE 1mL % N2 &M L 7214,

1/15MNa V) ~ E&#E#EiR (pH 7.0) 2z <, 100mL &
L7 (i8R 37 /zg/mL>o

(3) mirLs

MAEF 200 L ICPIEREER 100 LA INZ, ¥4 —
LD HTRE L2, SFHEILEIEL T, a3y ba—

WVIHELZ X ) FRE ORI 1T - 72,

(4) HPLC %+

HPLC 5#f v A7 4 % Fig. 2127,

RILEES 7 408 LT, ODS# 7 L DOEE %417 )V
731y (BSA) I2EhWa—-F 17 LA T LTHDTSK
precolumn BSA-ODS (HNf£4.6mm X & & 35mm,
WY —) ZHW, F90h 7 48 L TIETSKgel ODS-
80Ty (5 xm, MfF4.6mm XEE150mm, #HV—) %
v, ZhiZ#H—FHF24E L TTSKgel ODS-80T,
(5 um, MFE40mmXES10mm, HV-—) ©#EHL
72

AT L IMEIRAEIZ X ) 25°CE L7z, AL E)
HELT, 002%1-F27 % ANK BEF NI L &S
©0.0IMY VB [ 1] #Hwice —, SiTHBEH

Drain

Column for
deproteinization

ocH. V

valve

R N
F COOH
0
Compound Substituent (R)
/~\
Gatifloxacin HN N—
H.C
/— N\
M-2 H.N HN—
H.N HN—
M-3
H.C
H —
AM-1202 H.C_N
Fig. 1. Chemical structures of

gatifloxacin, its metabolites
(M-2, M-3), and internal
standard (AM-1202).

Changeover

Injector

"TSK precolumn

&

BSA-0DS" ¥4 |\ Qe
W Guard column C |
"TSKgel ODS-80T,” {0 (zunglc‘))ve“
Pump I Analytical column Pump 1
"TSKgel ODS-80T,”
Fluorescence
------------- detector
. (ex. 295nm, em. 485nm) ,
Mobile phase II Data processor Mobi le
phase I
AN \Y
AN \
Time Changeover valve Flow rate (mL/min)
Pump I Pump II
0~ 3min flow A 1.00 1.00
3~ 8min flow B e 0.20 1.00
8~13min flow A 1.00 1.00
Fig. 2. Schematic diagram of column-switching HPLC system for the

determination of gatifloxacin in plasma.
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ELTH, 0.02%1-427 5 ANKYBF NI LEE
tr, 7EF=FYIL/0.0IMY B (31:69, #HFEH)
B (D) 2FW. T#ERY 71 (HLL-62007%)
I2& Y 1.0mL/ TR L7ze &8 (5 ul) 24— MA
vV sy — (BB BEKSP-1200) X DiEA3D
%2, EEHE VT (HIL655-07307F) DILE % Y)
iz 2 EFEEICHEX0.2mL/FE L, S51I54%IC
NV TOMNBLZBOL EOMEIZRET & REEICHHRT
B CiiE4 1.0mL/2r e Lz, SO, DidRr 71
(. L-6000%%) 12X 0 1.0mL/5 T L72, i,
Bl #oekE % #2295 R 1M 485nm 1Z3k5E L 7z
N (HZF-1000) I2& 017w, 20N %
yuw b F— ¥ MEREE (H7.D-2500 % 7213 D-2000
F) ok bRk,

3. REABO G FiE

(1) HEEHERINR O

GFLX # MKk & L T25.0mg # AL, ZHIZHH
A IMSERE 1 % N2 A L 7otk S HICHEKZ I
27T10mL & L7z (2,500 ug/mL)o RIZINEFHE
LT, EAICEYARL, 1.0~2,500 pg/mL DR
FETEERREARL, bty ba— )L
FRIZE D 10MBAML, FERMRE L7z (REO0.1~250
pg/mL)o

__ﬁ_).,rh‘\_LJxL

O I I R I O O R N A
5 10

__\J.,ﬂ.l__

BEEEREEEERE
5 10
Retention time (min)

Fig. 3. Representative chromatograms of
control plasma [A], and plasma spiked
with gatifloxacin (1.00 xg/mL) and
internal standard [B].

Peak 1: gatifloxacin; Peak 2. internal
standard (AM-1202)

(2) WEHEERORE

AM-1202 5.0mg!Z0.01M¥GEE % Nz CHEMEL,
EL7: (JBZ100 ug/mL)o

(3) BiALERE

FREAFF100 £L 12, 0.01M ¥EAER 0.4mL & O IERHE R
0.5mL Az, IFH—I12X)+oIcBAe L. R
PEIZE LT, KLY HRBRIIOIERECITo 72,

(4) HPLC &

G AT 4k LT TSKgel ODS-80Ty (5 um, ME
4.6mm X E & 150mm) ¥, TN T-FA7L4k
LT TSKgel ODS-80Ty (5 m, MfE4.0mmXEZ
10mm) ##¥#E L7z, BEME LT, 0.02%1-477%
VANKUEEF M) LEEEL, T M= MYIL/0.01M
) U ®E (25075, AFEM) RWEE AV, W& 1.0mL/5
TR L 720 W7 T LIEHIEEIZL D 40TCE L7z, &
B (3ul) #F—bA P78 =1 ZXDIEALLRE,
Fhe R E G EE F N FN 295 L 10485nm 123k E L 72
WHEZ Y —12L D L, #OMNDIE, 7ov b7 —
yILPRREE I L ) sk L7z, HPLC Y A7 4%, M#ED
S L FE—0REELMFEHL 72,

4. PRI HE

RERIE, EERBORMEYREL 7O T T A
2B A GFLX OPHEREIZRT 5 ¥ — 7 5 S H (X 100)
PORANTTEICLDRD, DT, INLBRERD
SIMAE R OTRF GFLX g8t L 72,

5. SHFEDEBERRE~O #EH

fEewm ANBFEBEEICGFLX 200mg % A% S

50mL

L, RS hzmigk ORAFHIOWT, ERLDHEIC
4001
=)
S -
X
2
©
= 200
=
.0
)
<
X
8 -
W
0 T T T T 1
0.5 1 1.5 2 2.5

Concentration ( g/ mL)

Fig. 4. Calibration curve for the
determination of gatifloxacin in plasma.

X (pug/mL)=7Y/150 — 0.0045 (r = 1.000)
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L) REACHFREZHE L 720

o. # R

1. MEEEE o 5347

(1) BRI, B R O R PR

ar bo—)LidE, IO GFLX RO R L
MOV ToOfER 70w+ 7T 4% Fig. 31277,
7ax b7 LEIIBWT, REMEKOESBOYEL &
LEMREED TS o v E—=7 1380 5N h o717, KIZ,
RENMER * Fig, 4187, MEHIIESEZEY, B
b2 BRI (r=1.000) 2/~ L7z, #HIRYHE0.01 ng/mL
(S/NI2E) THoT

(2) BIEHERVEE, EERR

HAXOCHBAEHEN% Table 112779, 0.05~2.50
wg/mL OREH AT, HNOWEHEL2.4~6.3%,
HEIE-8.0~+1.5%, HMOBEHEEIZ2.4~12%,
HEEIE-1.2~4+4.0%TH Y, BIULEBEMYRL,
FEmRFIL0.05 ug/mL THh -7,

(3) WEM

MR ] Y2 D E 12 B 1 5 GFLX o &Elk

DR LI\BIZBWTENENEETH 72, —F,
SHTREHEPIZBEVT, FRTIHMRZETH -7,

2. RO W

(1) IR, MmEHRROBERE

ar bu— VR, O GFLX ROSEERE 2= L 72
JRIZOWTORFEH 7O~ F 75 L% Fig. 512RT, 7
O3 b7 AEIIBWT, KREMEOEEDHEL LD
HEKHED 7T v o =2 3BD N o7, T2k
AR R ONEED 7 0= b 75 4 BB B R
WENFN6.8 KU 13.8 5D, 2FEDORPHY M-2
RUOM-30F i, FRFNA3RUE25TH -7 K
12, fUERMMER T Fig. 61277, MEMIZFESZ®ED,
B2 EMHE (r=1.000) 2R L7, MHEBRIZ0.1
pg/mL (S/NH2DE) THorz

(2) MEBERVEE, TR

AR O A A% Table 312783 0.5~250 g/mL
DREFFT, HNOBIEREIL0.9~2.5%, BEEIZ—12~
—0.4%, BEOHTHEEIZ0.8~14%, BEEIZ—2.0~
+12%Thh, BFzERMLERL, EE2RFIT0.5
ng/mL Tdh o7z,

(3) REM

% Table 212779, GFLX &, MAERFHICBWTER
<1

HRE, —40CIZBWTIL3fEH,

A O SRS - A

Table 1. Precision and accuracy of the assay of gatifloxacin
in plasma
Concn added Concn found? Precision Accuracy

(ng/mL) (pg/mL) (%) (%)
Intra-day (n=25)

0.050 0.046+0.0012 2.6 —8.0

0.100 0.095+ 0.0026 2.7 —5.0

0.500 0.498+0.012 2.4 —0.4

1.00 1.005=+ 0.031 3.1 +0.5

2.50 2.537+0.160 6.3 +1.5
Inter-day (n=23)

0.050 0.052 % 0.0062 12 +4.0

0.100 0.100£ 0.0051 5.1 0.0

0.500 0.500£0.012 2.4 0.0

1.00 0.988 £ 0.032 3.2 —-1.2

2.50 2.516 £ 0.071 2.8 +0.6

a) Each value represents the mean and SD.

Table 2. Stability of gatifloxacin in plasma and its analytical
mixture
Residual %
Sample Condition
0.50 ;1g/ mL2 2.50 /ug/ mL?a)
Plasma R. T.®), 1 day 98.7 £ 2.3 96.1 +1.3
Plasma -40C, 1 month 99.3+1.2 97.3£0.5
-40°C, 3 months 97.3+2.3 98.1+1.5
Plasma After 3 freeze- 99.3+1.2 98.0 £3.5

Analytical mixture R. T.p), 1 day

thaw cycles

95.3 £3.1 99.6 £ 0.4

Each value represents the mean and SD (n=3).
a) Initial concentrations of gatifloxacin in plasma
b) R. T.=room temperature

RAK R 02 DA R E A IZ 51 5 CFLX O & e %
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Fig. 5. Representative chromatograms of control
urine [A], and urine spiked with gatifloxacin
(50.0 xg/mL) and internal standard [B].

Peak 1: gatifloxacin; Peak 2 : internal standard

(AM- 1202
1500—
=
S
X 1000
k=
g
=
&
Q
<= 500
o)
B
(a W)
0 — I T | I ]

50 100 150 200 250
Concentration (ug/mL)

Fig. 6. Calibration curve for the determination
of gatifloxacin in urine.

X (pug/mL)=7Y/5.68 —0.0283 (r = 1.000)



VOL. 47 S—2

Gatifloxacin DA MNIEREHIE:

109

Table 412/°¢, GFLX Z, RABHIZBVWTERTI
HiE, —40CIZBWTIE3EA, WO - o
DRLIAZIIBOWTENENEETH 720 —H, o
REAFTIIBNT, ZRTIHBEILETH 72,

3. IHTIEOERIKARAR A0 5#

GFLX 200mg % f % e A MR 4% 5- L, il &%
URFEEY LRz L DillE Lz, #hEhico
WToEW s o~ b5 L% Fig. 7108k, 2E< b
FILEIIBWT, BETI L rHLVIIEHRD
Y= 73R S vk o 72,

m = =
AR, BTALEIREOME(LAHME LT, HTLAA
v F I L AEBEGIED, EARREDEYEED

FEIIAVONDL L) >TETWA, GFLX DI
B AIEEIC DWW TIE, BEIC Nakashima 512 &0,
RIALEE 71 5 4 & L Cpolyacrylate # 9 A2 Wb, £H
BomEsRE SN TV 2, S0 FETIE, HiEEY
mIIL, SHICHIHE A T 4L LTBSA-ODS 7 I 4%

R ES®LIENTES, RETRIXBODHICES
LEEEAK 133 L L, V=F rafticb HaIcitz A
bOLEZ LN,

—7%, RPEEAEETIE, BFZNEHENALN
72o F7:, GFLX#5#0b MRAIZIIMEONSY (M
-2, M-3) D"FET A EDVHES N E > TWAEY 25,
SEOBESRETTIE, NSRBI IERBIER A
THELERIIGBEL, SMOBELE LS o7,

GFLX E, MERVR, 2o aiReREHT
FRTHHCED1THME, MERFRF—-40TCTTH%RL
EL3EAM, WOICIEOHEKE - B K LI,
WITNLEETH o7 L7zD o THBEDOSHEIZIL,
ZEBIIEHEICIZS VLD LRI NT,

INSDOHFEIR, ARFE200mg ¥ HEHKRKGZ IR SN
7TeHERRECEATRETH > 72, AER IR TORE
LR, BRRBEOHEICELZ-DOTHY, SHIZH
BUORWHREIEONLbDEEZ SN,

Dk, AOERE L7ohdEE, Sirlers il h o fE
Thh), 707 b7 LARTHEEOHEREL BV &

Bealeicky, 70v b7 I ARVEEEOBRYE b5, ARGHTELER SND,
Table 3. Precision and accuracy of the assay of gatifloxacin
in urine
Concn added Concn found? Precision Accuracy
(pg/mL) (pug/mL) (%) (%)
Intra-day (n=25)
0.50 0.44+0.011 2.5 —12
1.0 0.93£0.019 2.0 —17.0
5.0 4.8+ 0.045 0.9 —4.0
10.0 9.7£0.148 1.5 —3.0
50.0 49.2+0.43 0.9 —1.6
100 99.3+ 1.30 1.3 —-0.7
250 249+ 2.17 0.9 —04
Inter-day (n=3)
0.50 0.56+0.076 14 +12
1.0 0.99 £ 0.064 6.5 —1.0
10.0 9.8+£0.12 1.2 —2.0
100 99.4+0.79 0.8 —0.6
250 250+ 2.65 1.1 0.0

a) Each value represents the mean and SD.

Table 4. Stability of gatifloxacin in urine and its analytical
mixture
Residual %
Sample Condition
50.0 g/ mL? 250 ug/mL?)
Urine R.T.», 1 day 103.6x£2.6 104.3£1.9
Urine -40C, 1 month 98.3+1.1 101.3%x25
-40C, 3 months 97.8+1.2 101.6%x1.1
Urine After 3 freeze- 97.9£2.0 96.8+0.4
thaw cycles
Analytical mixture R.T.P), 1 day 101.0+1.2 984+1.4
Each value represents the mean and SD (n=3).

a) Initial concentrations of gatifloxacin in urine
b) R. T. =room temperature
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Fig. 7. Representative chromatograms
of serum (1h) [A], and urine (2 to 4h)
[B] following oral administration of
200 mg of gatifloxacin in healthy humans.
Peak 1: gatifloxacin; Peak 2. internal
standard (AM-1202)
X Bk 37 1259~1263, 1993
1) Hosaka M, Yasue T, Fukuda H, et al.: In 3) Wakabayashi E, Mitsuhashi S: In vitro
vitro and in vivo antibacterial activities antibacterial activity of AM-1155, a novel
of AM-1155, a new 6-fluoro-8-methoxy 6-fluoro-8-methoxy quinolone. Antimicrob
quinolone. Antimicrob Agents Chemother Agents Chemother 38 . 594~601, 1994
36 . 2108~2117, 1992 4) Nakashima M, Uematsu T, Kosuge K, et al.:

Tomioka H, Saito H, Sato K. Comparative
antimycobacterial activities of the newly
synthesized quinolone AM-1155, sparfloxacin,
and ofloxacin. Antimicrob Agents Chemother

Single-and multiple-dose pharmacokinetics
of AM-1155, a new 6-fluoro-8-methoxy
quinolone, in humans. Antimicrob Agents
Chemother 39 : 2635~2640, 1995
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High-performance liquid chromatographic determination
of gatifloxacin, a new quinolone, in biological fluids

Hisao Kusajima, Hajimu Kusakawa, Ryozo Ishida, and Kyuya Okamura
Research Center, Kyorin Pharmaceutical Co., Ltd.
1848 Nogi, Nogi-machi, Shimotsuga-gun,
Tochigi 329-0114, Japan

We developed high-performance liquid chromatographic (HPLC) methods for the determination
of gatifloxacin (GFLX), a new quinolone, in plasma and urine. The assay method for plasma
was based on on-line deproteinization with BSA-ODS column and separation with ODS column,
using a column-switching system, followed by detection with fluorescence monitor. The assay
method for urine was based on separation with ODS column only, followed by detection with
fluorescence monitor.

Plasma and urine samples were directly injected into the HPLC system after addition of the
internal standard (AM-1202). The chromatograms exhibited no interfering blank peak. Calibration
curves were linear in the concentration ranges of 0.05 to 2.5 xg/mL and 0.5 to 250 ug/mlL,
in plasma and urine respectively. The limits of detection and quantification were 0.01 and
0.05 pg/mL respectively in plasma, and 0.1 and 0.5 xg/mL in urine. GFLX was stable for
at least 1 day in plasma, urine, and their analytical mixtures at room temperature, and for
at least 3 months in plasma and urine, both at —40 C and after three freeze-thaw cycles.
In conclusion, these HPLC methods should be useful for the routine analysis of GFLX in biological
fluids because they are rapid and simple, and show excellent reproducibility of the chromatograms

and the measured values.



