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I. EBRMARUVEE

1. fEREH

GPFX (Fig. 1A) 3 KZFEHEMR) E_THTERI N
RERE 7z, WEMEEYE (OPC-17203, Fig. 1B) I3
RFBE (bR FTEE —HFATICCAR SN2 b D2 fEH
Lo MOARERIHROFFHZME /20~ 7 7H
(3 LAVAN

2. BioassayiE

1) #®wE®

K5 BLE B £ W) BT 58 AT AR FF O Bacillus subtilis
ATCC6633, Escherichia coli NIH] JC-2 % U°E. coli Kp¥k %
Az,

2) e

Nutrient agar (NA: 2 #f 1t %), Mueller hinton agar
(MHA: Difco) J% UNHeart infusion agar (HIA; Difco) % F

[AVAN

3) REHDOAME

B. subtilis ATCC6633 D34 ODegeo=0.20 12 FAHL L 7
BT (F94 X 107cfu/ml) 2 RFRFRE L, &HEH

1% DEETHERE L7z, E. coli NIH] JC-2 R U°E. coli Kp
D34, Mueller hinton broth (MHB; Difco) T37C 188
i, 538 L7 B % 0Deeo=0.5\CFHL L, MIEAEHIZ5 %
BELL,

4) BERIEE

BEH v TERUIR=IN—F 4 A7 EEZBVRIEL
72o MERZHE L - RIERE #6m % > v — L (EZF90
X 15mm, 7 )V E) I3 E L, BEb &7, B subtilis
ATCC6633MD¥E4C 1216~ 188, E. coli NIHJ JC-2
K UE. coli KptR DB A 1Z4ATCTIC 465, SRR EZRE
BRI L, BEBH v THEOBEIE, EAAYSF
Oy = THIERE IRV ) v hy TREE, &
EWELIIABE Sy TAFIE L 720 R—IS—F 1 X2
FEOHBAE, SmmDEFR—I—F 4 A7 (7T FNVF
v 7 HE) IR ER T AR R EA S, FIRLEICE
ff L7z, ZIRTI0FILETE, 37 CIZTISRFRIREREL 70
BERELCZHEMOEZREY /¥ 2 T001lmZE THllE
L, REMELIIABEBEL KD, SAREE IR 3K
DFRE YV BONHIEAEREROFHSEICTER L,

5) IEEBOFR

GPFX#% 1000ug/mliZ 72 % & 5 IZHEEKIZERL, &
EEEA R L, EERIIZOEERER*D1/15M
) v EERE L (P.B.) pH7.0, @1/15M ") > B (P.B.)
pH7.4, @QE®¥ ¢t MM, OFE#EME(Z v +—F ;B
KEE), OBE AR T0.0125~6.25.g/ml 0 i i &

*T771-01 fEETI/IARTINEAE463-10



9 B L % Bk R M

JULY 1995

WA EHICHFRLE, SN SHAERIE R L 72,

3. HPLCiE:

1) &iE

HPLCH > 7 : Model 510 (A& Y + — % — X, H)

W28 | RF-535B180 AR 88 (B INAERT, TRHB)

A% — 1 WISP 712(HE Y + — ¥ — X)

F— YRR . y 0~ hSy 7 C-RA (BEIAE
PT)

# 9 2 . TSK gel ODS-80Ty (4.6mmLD. X 15cm,
V=, ¥K)

2) WEskH

BENHE . 7 F= MYV 0.1%H3PO,, 20mMTfER
kY 5=28:72(V/V)

R 0.8m1/min

MHKEE B K E (Ex) 285nm, ¥ ¥ ¥ & (Em)
448nm

hTLRE D RiR

3) IMEEH S DML

11 4% (0.2ml) |- A ERAE e 4 '& (OPC-17203, Fig. 1B,
100ng/ 10l # 7 J — V) B & 1¥25mM V)~ BE#% 8 W&
(pH6.86, 1.0ml) # 1N & Vortex 3 ¥ % — THE#E%K, s O
Ok )V (5.0ml) ZMNZ 7. +3EER, #1700XgT
105 R 8L 77, 2O ORIV ARE (3.5ml) Z4ELL,
yOaRV A BERRT CEREZE L, RiE*BH)
#H(1.0ml) (2L, 10~25u%HPLCIZTEA L7,

4) RH» 5O E

10/ 1A L7ZMR (0.2ml) # W T DB A & [FHk
DEAEIZ T 2 TWHPLCIZIEA L 72,

I. # e

1. BioassayiE

1) MBEROKE

B. subtilis ATCC6633, E. coli NIHJ JC-2 & O'E. coli Kp
BE AV, GPFXOEE LHIEMEZEOMGRE, BRH
v TIHECTHE L7z (Fig. 2, 3)o B. subtilis ATCC6633
RMEEE LA, 0.0125ug/ml~6.25ug/ml iR
EHMNT, PHIEMERE L ERRE GH) OMICRIFZE
BHEEFB SN, BIETRIZ0.01254g/mlE ER TV,

72 PUIERA T H o 7o

E. coli NIH] JC-28k % i3 L 72852, WREMDBEE 25
subtilis ATCC 66334k% REW & L 72 e L HLBL/A
{, ERWETRIZ 0.025ug/mTH o720 BB, 20
RELLE P92 B. subtilis ATCC6633#RICILEET % & 2T s
BATdHh o7,

E. coli Kpkk % i\ 72358, EMIES & U H R 4
|2 B. sublilis ATCC6633D & L A TdH - 7245, Hik
M DMEBANE 13 B. subtilis ATCC6633#k & 45> Tz,
BB E, MRS HIEFOERREDS, B
subtilis ATCC6633 % GPFXD M) e WEM & L T%
WL,

2. JEREHDRES

B. subtilis ATCC6633 % MERMEL THHEH v T#
T, REMIZG 2 HEBOLREET L2, NA, MHA,
HIAR JISEREH & LR ER % Fig. 412" L7, B
—iRETOMIEMHEZIINAEZ V580K K
X {, MHA, HIADJET® » -, REHOEHZMEE, v
FThohr B/ -HabERL Tz, HIZETRIINA
B O'MHA B #1450.025g/mI T V), HIAKE#8130.05g/
mlTdh o7z, HIEFDOEEHAREIENA, HIADMEN, MHA
Lo TV, LEDOBE» CBES#E LTNA
(Y BEXREM ; KL 2EIRL 72,

3. BEREORE

B. subtilis ATCC6633 D IRTEHL T # % NAKE #11Z 0.5,
1.0, 2.0% (EH#d 7= H $2X10° 4 X 10°, 8 X 10°CFU/ml
YT )EREL, #Bh Y TEICTRERICTZA
BEREEEORE YR L7, SHEEDRER T Fig 5K
KL WTFhOBBHETH ZIZRLRERNFBON
2%, BETRIZBEEREOHEME EDICEA LS £
7205% DRERFEEFEML72HE1E, BOEFRY
FHIEFIDEERE S AR R4 - TV 7z, HIERREE R U IEM
DEBAI L), BEREIRFRTHRE1.0%EMAX
10°CFU/ml)§ 5 Z &2 L7z,

4) HRBEOpHOE

pH6.0, 7.0, 7.4, 80N 1/15M ") ~ EEREHEW Z A,
GPFXDIREMRIZRIZTpHOEEIZ DV THRET L 72K

CH:s 0O CaH;s (6]
F COOH F COOH
/ \ I - HCl / \ I
HN N N CH>—N N N
A — A
CHs

(A) Grepafloxacin

(B) Internal standard

Fig. I. Chemical structures of grepafloxacin (A) and the internal standard (B).
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%Fig 61CR L7 HEREMITENLEFNLRO—KERER
TETIENTE B, pH6.0; Y=4.78 Xlog X +29.16,
pH7.0; Y=4.23Xlog X+27.51, pH7, 4; Y=4.13Xlog X
+27.87, pH8.0; Y=4.31 Xlog X+29.10, pH7.0~8.07
BCIREBEROBEZIZIZIZ—ETH 7225, pH6.OTIZ
EEBPRPKEDP o7z, WETRIZpHG.0, 7.0, 7.4, 8.0
TZhFN 0.05, 0.025, 0.0125, 0.0125ug/mlTdH 1,
BHEIDHTR R LR T HEAAA S L/,

5) IMAEORERICKIZTRE

E A, I v— 7 (REME, BKARE), RO
pH7.4MD1/15MY) ¥ ERAREWIC TAEHEM A AN L, RE
WAVER L7 (Fig. 7)o 1/15MY) U ERBEHIC & AR E
Bre MNIEICLARERICERIRON o7, —
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Fig. 2. Standard curves of grepafloxacin using various test
organisms.
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Fig. 4. Standard curves of grepafloxacin using various assay
media.

i, avE—=3FAVTREMRE RO HE, HE AL
WORBME LKL T, HEIXIZZFALTH LA, F—
WETORIEME/NE %D, METHRS0.01254g/ml
M 50.0265ug/m& o, 7, I rE—FITIEB
subtilis ATCC663312xf L THME AR Oy P& E
NTwiz, L7Ato T, MmYEFGPFXRENEIZIZ, i
ALK ZFAVCTRBMEERT A L& L7

6) ROBEMIKIZTIE

e AR R U1/15MY) ~ BB B i pH7 O DA % L
L7 (Fig 8)o €DMER, REVBEEOMREMILIZ
REMOEREROEE 2R L, L oT, RF
GPFXEE #HMIET A3B4, 1/15MY » E#%E #pH7.0
DRBHRERVAZ LIZLT,

B. subtilis ATCC 6633 (NA)
E. coli Kp (HIA)
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. *---x E coli Kp
10 *
00125 0025 0.05 0.1 0.2 0.39 0.78 1.56 3.13 6.25
Concentration of grepafloxacin (ug/ml)
Fig. 3. Standard curves of grepafloxacin using various test
organisms.
Test organism : B. subtilis ATCC6633
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Fig. 5. Standard curves of grepafloxacin with various inoculated
concentrations of Bacillus subtilis ATCC6633.
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7) B
B. subtilis ATCC6633 %4 MERE L, MEH v Tikk

N=N=TF 4 A 7RI & B IREM & LLBARES L 72o Fig.

NIRTHICHIEFOERIE, H v TESR—I3=F 1
AZELDRE L, RHTRIZA v 75 T0.01254¢/ml,
NR=)N=F 4 A7 ETO01pug/mITH o 72, MRIEELEL B
WCRIFZEREELRL, WTNROKEESGPFX ORI
L LTHERATRETH DA%, MRkl LTy, WERE
DECER A Y THEICIVAIET A LI LT,

2. HPLC#:

1) M¥EPERE

(1) GPFXMiRFEMIFNA%0.01~1.00ug/mlDHHE

7T oMmE, v M7 T v o mEICGPFX(0.10
pg/ml) J O ERAE e . (0.20ug/ml) % #8072 14,

/U
Test organism : B. subtilis ATCC6633 2~
Medium : NA w2
Inoculum : 1%

304

20

Zone diameter (mm)

s—--—a 1/15M P.B. pH8.0

—e pH7.4
*---x pH7.0
o—-—0 pH6.0

10 A

T T T

0.0125 0025 0.05 0.1 02 039 0.78 1.56 3.13 6.25

Concentration of grepafloxacin (ug/ml)

Fig. 6. Standard curves of grepafloxacin with various pH
of 1/15M phosphate buffer as diluent.

Test organism : B. subtilis ATCC6633
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Fig. 8. Standard curves of grepafloxacin in human urine.

B U°GPFX % & b (2 100mg/body > F & T B[ 145
BN LIV S BN BN S O N ST
%Fig 101277k L7zo 7 0% b7 7 A DGPFXR U
R OSB3 E Y — 7 3RO LN R ho
7ro % 7-GPFX DR FERER$5.657, PIEMFEIEEYKII88
DTHo7,

v b ¥ 12 81T A GPFX A A%0.01 ~ 1.00.g/mlo)
W5 E CHE S & 7R B DO E MR % Table 1IZ/R L7,
HPLCIEDIHE L, & il SBIDOBEMBIZD VW TDFHY -
o8 SR OMEERED O LR (CV.) 2 BHET S
itk hirE L7, EEMBEKIIVTROBREIIBNTY
4A4% DT THote TBONIBRERDORK FlogY=
1.2244 X1logX +0.9642 Td h AR %120.999TH »
Tro CZOBBMREBVTEHE SN/ MPEPCPFXIRE L

Test organism : B. subtilis ATCC6633
Medium : NA
Inoculum : 1%

301

e
v
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»— - — Human plasma
o—---o Consera (Nissui)
e—o 1/ISMP.B. pH74
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Fig. 7. Standard curves of grepafloxacin using 1/15M P.B.
(pH7.4), human plasma and consera.
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Fig. 9. Standard curves of grepafloxacin by different methods.
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MEERICRMLUABERZLETAEEFNLIT L (—FL,
HIE SN IERINENIS~106% Th o7z, HIZ,
ZOREEICBIT HCGPFXOEINKIE, Bon¥—2
R AN LEREELSEONE - BE L
BTAZEICEDRE L7, BRI EDBEIZBNT
b74% D ETH o7,

(A) (B)

«4——— Grepafloxacin
44— Internal standard

(2) GPFXDilkFEMEINAT0.025~5.000ug/mIDHBE

© bR IZ 31T A GPFXi#REA0.025~5.00ug/mI D
fiti B T AL & M7z R BEAR O TR YE & Table 20278 L 72,
HPLCE: DB 1L, & ikIE 5B OMBICONTDREH Y —
o W& MR OE MR 2 7 S BRI (CV) 2B H T 5 C
ALY RSE L7z BIREIE VT NOREICBNTD

©

Internal standard
Internal standard

Grepafloxacin
Grepafloxacin
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Fig. 10. (A) Chromatogram of blank human plasma. (B) Chromatogram of human plasma containing
grepafloxacin (0.10 pg/ml) and internal standard (0.20 pg/ml). (C) Chromatogram of sample
human plasma after an oral administration of 100 mg/body of grepafloxacin.

Table 1. Linearity and precision of HPLC procedure for grepafloxacin in human plasma determined by
internal standard method (range: 0.01 ~1.00 pg/ml)

Amount of grepafloxacin . . Recalculated
added to the plasma Pe&kegﬁlfhgﬁino %VV) concentration t;];é)f Re((:;v)ery
(ug/mD) - ’ (ug/mi) i i
0.01 0.0310.001 2.0 0.009 95 74
0.025 0.100+0.004 4.4 0.025 99 78
0.05 0.249+0.005 1.8 0.052 105 81
0.10 0.590 +0.006 1.0 0.106 106 79
0.25 1.716 £ 0.063 3.7 0.254 101 89
0.50 3.840+0.100 2.6 0.489 98 88
1.00 8.824+0.113 1.3 0.966 97 94

*Results from five replicated samples were used.

Table 2. Linearity and precision of HPLC procedure for grepafloxacin in human plasma determined by
internal standard method (range: 0.025~5.00 pg/ml)

Amount of grepafloxacin . . Recalculated
added to the plasma Pe;./}( hel_%hstgitlo ((:(VV) concentration t10170 of Re‘Eg’]")erY
(ug/ml) eant ) (ug/m)) eory )
0.025 0.057+0.001 1.7 0.023 92 95
0.05 0.132+£0.004 3.4 0.051 103 95
0.10 0.277 £0.004 1.5 0.103 103 93
0.25 0.722+0.026 3.5 0.256 102 95
0.50 1.554 +0.036 2.3 0.524 105 97
1.00 3.122+0.057 1.8 1.019 102 94
2.50 7.877+0.127 1.6 2.444 98 95
5.00 16.092 £ 0.484 3.0 4.801 96 95

*Results from five replicated samples were used.
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35%UTTH oz, FHBONIREMON XlogY =
1.0581 X logX +0.4857 T & 0 #ABI{R %I 0.999TH -
7o CORERERVTEE S MM PCPFXIME &
Mg IRmL B2 RIRT AL FNOI> & C—HKL,
HE SN B IRMENI2~105% Th o7z, EII,
ZOREEIC BT AGPFXOEIERI, HohiE—2
BRRICHER L EEE A LB ON Y - IS LK
THIEICEDREL: ERIZEDOBREIIBNTD
93%LLETH o7,

2) RAPEREE

v N 75 2R, GPFX(2.50ug/ml) KU PIEREREEY)
% (5.00ug/ml) /ML M 75 v 7 RERUFGPFX %
¥ MZ100mgd AR THEROKRGHROY ¥ TIVRD?H
Bon-BmREMyE sOY NS5 L %Fig 11IIRL,
y 0= b5 LOGPFX K N ERIZHEN) BT I I 1305 E
Y—r7 3B onehol, $7, GPFXDORFEREMEIX
555 R UNHERE M) B OIRFFIFRIZ8.650 Tho72s &
NRHZ BT B GPFX i A70.25~50.00ug/ml D #iFH T
FEST SN HREOEMM % Table 312/~ L 72, HPLCk
DRI, BRESHIDERIIOVWTFYE-IHIR

(A) B)

4——— Grepafloxacin
<4——— Internal standard

U D & BB R R LR T 5 I LD L DREL
1o BERIIZVTROBEICB L TH40% LT ThH
277,

¥ 7B SN REMRORIE, log Y=1.0684X]og X~
0.5833T# 1), HBEIIZ0999TH o720 ZORER
ABWTEHE SN/ RPGPFXIRE L, 3T 5RF I
LT s enoid L (&L, FHEsn
7B LRI D93 ~105% Tdh o720 EHII, O
SEHEICBIT AGPFXOEINE L, BoNlzE—/Fas
AR L oA SR N - S BT AT
Wk DiRE Lz, EUNRIZEDBREIZBVTH86%L
rTHot,

3. Bioassayikt & HPLCIED L#k

BN SE ICGPFX X BEIZ OS5 L, KL 7:m
¥ K R R OGPFX il % % € Nibioassay % 7% b UFiC
HPLCIEIC L WillE L, MlEEOMMELRE L1,
Fig. 121" 4RI 4% b R R FGPFXiREIZ T /T
BT BRSNS 5, HBRKITEN£10.9856
K 10.9858 T - 72,

©

Grepafloxacin
Internal standard
Grepafloxacin
Internal standard

T T T

0 3 6 9 0 3
Time (min.)

:

Time (min.)

T T T 1

6 9 0 3 6 9
Time (min.)

Fig. 11. (A) Chromatogram of blank human urine. (B) Chromatogram of human urine containing
grepafloxacin (2.50 pg/ml) and internal standard (5.00 pg/ml). (C) Chromatogram of sample
human urine after an oral administration of 100 mg/body of grepafloxacin.

Table 3. Linearity and precision of HPLC procedure for grepafloxacin in human urine determined by internal standard method

Amount of grepafloxacin

Recalculated

added to the urine Peﬁ,}(el;r?l_%hstgitlo (207\; concentration 7o of Recovery
(ug/m)) B ’ (ug/ml) theory %)
0.25 0.055+0.002 2.7 0.23 93 95
0.50 0.126 £0.004 3.5 0.51 101 86
1.00 0.272+0.011 4.0 1.04 104 91
2.50 0.702+0.026 3.7 2.52 101 95
5.00 1.532+0.025 1.6 5.24 105 97
10.00 3.138£0.091 2.9 10.25 103 97
25.00 8.103+0.118 1.5 24.91 100 94
50.00 16.074 +0.473 2.9 47.30 95 95

*Results from five replicated samples were used.
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Fig. 12. Correlation between concentrations of grepafloxacin
determined by HPLC and bioassay.

m % %=

* /)0 vEDbioassayiEll & AEEAIEERIE R T A
b, R=NR=FT ARV, HEH Y TERFTH—7
IVETICEDEES N, D% CIE. coli Kp* 7%k
PREFEL LTWwa,

ZELE, v MLEB X PCRFGPFXEE X HIET 5
72® Dbioassay ik & LBHEET L 724 R, BREBEE LTH
M OEEE BESET TR TWv 7B subtlis
ATCC6633% BE L7z, T/, REEH L L THEH
BERVHEIEMAOEBEENT TN TWANATEE L7,
COREWE R IRER A AVWTR——FT 1 A7 kL
BEAy TEEARB LR, MELDIIERATH
P, MERBEICBWTIRER S v THEOAEBRRT Ch
TWzZehs, COREEEEL L TRATAZL
{2 L7 (Table 4), % B, FiEO@EIZE FBRIZ0.012~
0.025ug/mlTH > 72,
BEROERROCABOF/REIT) HE, ¢ ML
BWIERIZL/15MY) Y BRE W (pH7.4) L AT H
D, Tl MREBAVZIRERDS 1/15MY) ¥ BEEH KR
(pH7.0) L EIETH o122 L6 I NS DBERDOFEH
DWURETH L EZZ LNz,

HPLC#E T, MEERVPRY ¥ 7 IVHDGPFX % 7 1
ORIV ARICHIE LIE R T o720 TOHEICL D IRE
L-GPFXDEE L, REWICLZE— 7 DHEES 2
<, BEtE, RERVEECBVTHTSHMETEXLE
RahRETHo 72,
4Mm, #Et L 724 TldbioassayiE & HPLCEEIIZ £ 5
GPFXDMEH g E R VRFREDOHEBMEE T Ty
720 L7225 o> TGPFX i & il %€ 1 bioassay & %2 & NI

Table 4. Standardization of bioassay for grepafloxacin in
human body fluids

Method cup method

Test organism B. sublitis ATCC6633

Inoculum cell suspension (ODggy=0.2): 1%
Medium nutrient agar (Eiken)
Incubation 37°C, 18-24 hr

Assay range 0.0125~6.25 pg/ml

plasma: 1/15M phosphate buffer (pH 7.4)

Diluent solution urine: 1/15M phosphate buffer (pH7.0)

HPLCEDWTNDOHFETHRETRETHH EEZ LN
720
X 79
1) Neu HC, Fang W, Gu J, Chin NX: In vitro activity
of OPC-17116. Antimicrob Agent Chemother 36:
1310~1315, 1992
2) JkILUFEBA, FRMEE : Grepafloxacin® Chlamydia
trachomatis\Z3F 3 % in vitrodf T 1. BILEESEE43
(§-1): 70~73, 1995
3) Kenny G E, Cartwright F D: Susceptibilities of
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A microbiological assay procedure and high-performance liquid-chromatography (HPLC) procedure
have been developed for determining grepafloxacin (GPFX) in human plasma and urine.

In the bioassay method drug concentrations were determined by the thin-layer cup method, using
Bacillus subtilis ATCC6633 as the test strain and nutrient agar as the test medium. Calibration curves of
GPFX were made in human plasma and 1/15M phosphate buffer (P.B.) pH 7.4 for plasma samples and in
1/15M P.B. pH 7.0 for urine samples. The lowest detectable concentration of GPFX by the method was
0.012~0.025 pg/ml.

In HPLC GPFX was extracted from plasma and urine by chloroform. The extracts were analyzed using
a reverse-phase analytical column and detected by the fluorescence method. The intra-assay coefficient of
variation for plasma was less than 4.6% at 0.01~1.00 xg/ml and less than 3.5% at 0.025~5.00 pg/ml,
whereas for diluted urine it was less than 4.0% at 0.25~50.00 xg/ml. Plasma and urine samples in phase
I studies were analyzed by HPLC and the bioassay method. A good corelation was observed between them.



