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MY P, TTIREFRE S 7432-S DEREL LT
3, NMFTvEAEY KBIINFIHIATV S,
R#tY) 7432—S—~trans ZERTEIL,

4, bhbhiz, HPLC#ick 5 T432-S 4L U
7432—S—trans D & MEENRE R E L% L L,
7432-S S hkOME - K - BHBRELXER L. A
ETCREREFICOVTHBTHL L b, TOFMI
WTEBLEERIIOVLTHRNS,

[. ¥ & HE
1. H¥Es L UHARE
:PicA(F R —n—TFLTVvEZDLY VEEE) :
Waters #%,
BT P T—n-T IAT U ESY L FIRMESR,
ko
O AY Y FILHER, B

Ay ) =N TEIZPILBLUTAY SO/~
). HPLC A,

« 3 bo— L% : Flow Lab., AB type. ZOftii
EHIHREERVI,

- 7432-S EHerRik (B - 7432-S i 10 mg (N
) 2\EICED, pHT ) L BEHFKICHED LEREKC
10ml &9 3,

- NEERE R (MEMRA) cp- ML ALFY
B 135 mg A& ™KkicEM L, 100ml &7 5,

- REREEEK RAFR) p-7 oLKEEEK 100
mg#L 4y J—iZiEh L, 100ml &4 5, Al
DiE3ml % pHT Yy v EEdHKCHRL, 28% 100
ml &9 5,

- NERIEHEAE (BEHMRE) @ p—7 o VKEER 100
mg ALY ) —icENL, 100ml &7 5. AR C
O 1ml A pHT ) v EEHFERCHRL, 2EZD
ml &9 3,

-pH7 U B &k : 0. IM Na,HPO, ki i 0. 1M
NaH,PO, kg = EfILTpH T ICHET %o
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Fig. 1. Chemical structures of 7432—S
e and 7432—S—trans.

‘PHS MPBRiR ik @ BEMEF MU U L 8.2g 2B AH
80mlicigh L, KEEBEEMA T pHS IcHBL, %RZ
KT2E% 100ml & ¢ 3 (1 M),

*0.5MY LBk - Y B (85%, FObEEIE) 5.76
EERUKTHRRL, 284 100ml &¢ 3,

‘PH5.5Y V7 v E= Y LEHIK : ) VB_KET
Y2014 3.45g &K% 900 ml i L, 0. IN
NeOH ki i % A C pH 5.5 ic B L 71k, EFK
T2®% 1000ml &4 3 (0.03M),
"pHS. 5 MeBeiR ik : BefF b ) v L 8. 2g 2 F &K
K80 mliciaA L, KEEBEEMA T pHS5.5 CHEL,
REATLEA 100ml &5 (1 M),
USRS )~ L -SHERIE: A5/ — N 15ml %
PHS.5 ) U7 &= LEBHRCHRRL, 2&% 100
ml &t 3,
KAL) — L - $BEIRE : A%/~ 20ml%
BOTLEEBIRRT 5,

2. % ®

1) B#igiks o< b 57 : LC-6A Bk LC—
AY (BRNETR) 2B \Vie 75 LI LIS
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Nucleosil 5C,, (5 um, 4.8 mm [. D.x15¢cm) %,
= KA 35 4ic SHIMPACK S8PC-RPI (4 mm .
D.X 3cm, MRBERT) 2BV 1V 05—,
%34 D4, Rheodyne 7125 B, RAKOPS,
Waters #84 Sample processor WISP 710B %% f \»
foo Py MEERICMRM I 02 /Yy 7 C-R3A
(£7213 C-R2AX) %, MH#Eic, B SPD-BAV
(%7243 SPD-2AS) 2B\ MHME 12 256 nm,
M2 ATTEN 2, 75 LBRRZRE L,

2) MLEE  BETHATR.0 38 0SPR-2 8 (BIrtife
), EBE4°C,

3) ¥—eiFW—~: 99 Fi%¥—MT-518 (¥
< bR,

4) 37209 TV T Fa—T R4 AT FTRAT4
7 284, 0.5ml B,

5) Bond Elut C,,# 7 4 : Analytichem Interna-
tional (Part No.607303) 250 UHA Y/ —A5
ml 2@, KWTpHS55Y VBT7 V=9 LBHK
5ml T2E%SELTHVS (iK% 10 ml/min),

3. oA

MmiFAHricid, 10mMPicA: 72 b= hFYJL: A
77— (80:14: 6 (v/v)) #H\/, 10 mM Pic
Az, HEHEEEZG K 400ml THRL, 0.5MY ~
BKBEHEMA T pH 6.0 ICHE L 2ctk, KHAT 500
ml & Lo R - BHS#ricid, 5mM Pic A- 5mM
RBILTF NS =n-7 AT UvEZOL:TEI=FY
Vi AZ 7= (65:25:10 (v/v)) ZF\W\71-, /K
i3, Pic A RE—MERILT PS5 —n-T I L7 VE=
D41 9g A RE KK 800 ml iziEH L, 0.5MY L EEK
BRAEMATpHS. 3 IcHARYML =%, EH/KT 1000 ml
& L7, BEEIZRTI®%R, RETTHAMRL 1o Hl
BV 1. 2ml/min,

4. M3 7432-S OERBIE

M4 0.5ml 2 ERECRD, 12ml BIEFICAKL, H
BISKKPICR T, AFEERROul <70V
YUTROMAIE, pHS5 KeBBR%EiK, 0.5MY Bk
Bk, RBKEOuli24 270Xy pTROMAT
BRMIL, &oicAy 7o) —L1iml2MWATIS®
MYy —IFH—ICTHBRL, ROTYZ7alAI U5
ml Z2MATCHY 1S BV - I &9 —IcTHBLA
%, OB (4000rpm ;4°C; 100D T35, Lig
HO0.5ml 2 EHICED, dohlHT oty 2
ml %A/ 10 ml EokE Okkhic@ L) L,
15 MY —€ I F 4 —ICTHEIPT 3, BOO8 (3000
rpm ;4°C; 54M) L, L@B&K 300ul %3 704
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YT A=l LIS N AT AR ECHE
SECHRET S (BIFHILIN . AR L T aAX 7 ik
EL, ED20ul 2HTLANLEAT R, 7O b7 0L
L) 7432- S, 7432--S—trans o E' — 7 Fik & A 4 4
MR OB BT 5,

K AR

T432~-S PEM R R 4 ml 2 FREm Y. 20 ml £
ZA7FRCAN, pHT Y UAesR i TIERMIC 20 ml
LY B, COEO0.5 1.5, 3, 5mlAEMICED, 10
ml AZR75Z2CAN, BEERSMETEMIC 1I0ml =L
BMEIRET B, MEETKRKPIZET —H, avb
o — /LM% 0.5 ml 4 FREC® D, 12 ml #LTFFICAR,
K@ e 5, T432-S BB E Oul <1 70y ) v
JTMARMT 3, Codkic, NEEHERAK, pHS §
BesR . 0.5MY U EEKBRE SOu] ZEMHCERD M
ZRRMIL, &4V 7as8/ =L 1ml 2MATIS
HEY—€ IF9—IcTH$ET 5, UTERB(EICEL
TIRIEL, NMBEBEYBEICHT S 7432-SOE— /7@
HERH L, T432-SBE (ug (HiE)/ml) icxtd
ZEMEAN S IRBREEMTS (L. 3, 6. 10
pg (Hffi)/ml), 7545, ARERKIE, T7432-S—trans
ERmICHLEDLTETHERALE 5,

5. Rep 7432-S DERIBIE

HoMU», pHS. 5 FeBsRE#K 0.5 ml % EfEICR
., 10 ml #EEFICAN, KKbiiRd, ThIckR 1
ml ZERICEOMARIT 5, DK 1 ml ZERIC
&0, Bond Elut C,, #5341 LKk3|+ 5 (2.5ml/
min), MW TpHS5.5 Y VBT v &= LEHK 2.5
ml /A TWK3| (2.5 ml/min) L. T $¥% & HK
£94 3, 7432-S L O T432-S—trans iz, Ho5M U
., NEEEEKR 2 5ml ZFHICED Afi/c5ml £
Z75RAN, 0% A7) —L-EHKREK25m] T
@ (2.5ml/min) L, ROBEE 0ul 2h 35
LANEAT B, Kigiid, BIEZ TKE L 8IFMLIANIC
REST B, 70= b7 5 LD T432-S, 7432-S—trans
DE— 7 @kEASTZEMEOTKILE R T 5,

500ug/ml ULDOHREAXKTIE, oM UHRE
pHb5. 5 EEEH KR CHBERN L., ZD 1 ml % Bond
Elut C,y 715 Lic#8 L, LITRI UBIEETTY0

BER

7432-S E#Fik Rk 2.5 ml #EHEICEYD, 10ml
DARTSFZAIITAN, 20% 47 ) — )V —BREFKRKT
[EWIZ10ml £95, C0ik0.2, 0.5, 1, 2ml%iE
BiIcED, HohUHANMEESR2.5m] ZEEICE
DANT-5ml A ZT75RATIMA, 200 A5 7 —IL—

RN A TERMICSml & LERARET 2, AlEs
THRKPICET, & 10ul 275 LANFEAT 3, HEE
HEICH T B T432-S D — 7 T4 W L,
7432-S ME (g (HE) /ml) o4 B @EHkith o
ARBRREIER TS (50, 125, 250, 500 g (Hif)/
ml)e

R

RACLORDRELH LT 5,
R ME (ug/ml) =ﬁiﬂll{|!x1.5xm

(EMR-4.: 97.1%)

7545, T432-S~trans bE L REELAVTLERAH
SitHT 5,

6. HBH P 7432-S DERIRIE

HOoMU¥»pH 5.5 Kk 2 ml #EEICRY,
10ml EEBEICAN, KKkPicEd, AR 0.5ml
ZERICERD, MARMT 5, COML5ml ZERIC
®»H. Bond Elut C,, 75 LIcHB LR34+ (2.5ml/
min), KW CpHS5.5Y YB7 €= L&##B 1.5m]
ZMA TS| (2.5 ml/min) L, RimezmEtBRid
%, 1432-S &£ 1 7432-S—trans 3. & Sh UHAS
BEAKRO lmli2 700 v UTHH ANt 5ml
ART7FRAN, 15% 44 ) — - EHKEK2.5m]l T
B (2.5 ml/min) L, ROBEAE 100l 245
LANEAT B, A, AIFE F TKE L 4BRLIAIK
AET 5, 707 b 75 L EDT432-S, T432-S—trans
- 7k ABEEMHOBERLEE LT 5,

BER

7432-S EAEFHFAK 1 ml 2 FEEICED, 25ml £
275 Z3CAN, pHT Y L BEHE TIERRIC 25 ml
t+ 3, COKO0.5 1.5 2.5ml AERICED. 50ml
AZRTFARAIICAN, 15% A5 ) — - EEHKEKTE
#i250ml &9 5, COESZ2.5ml ZEEICED. 5
ml AZ75Z3ICAN. ASEEFKRO I mlz<v
say) sy ITHD, MATRYBEEESGRET 5o
AEE THRKFICET, B 100u]l %55 LNEAT 5o
HEEEME I T 3 7432-S o £ — 7 EHkHLA B
L. 7432-S @ (ug (N1{)/ml) icxtd 2EHEHD
SHARBBAIERT S (2, 6, 10pg (Al /mll.

HE

RACEDBEHPREELHENT 5,
Wi e (ng/ml) = BAEx 22 xgoes

([EI4% : 95.9°%)

7145, 7432-S-trans b[E L REFEHVTLERAD
SitE T 5,

7. b MEERPTOLESE
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S S S U
0 5 10 15 20

Retention time min
1 7132-S. 6.78 pg ml
2 7132 S trans. 0.27 pg ml
1.S.: Internal standard
Fig.2. Typical chromatogram of a plasma
sample taken at 2 h after oral
admimstration of 100 mg
of 7432-S to a healthy volunteer.

1 LS.

ML

1 L i 1

0 5 10 15 20

Retention time min

1~ 7432-S, 182.0 pg ml
2 * 7432-S-trans, 6.6 pg ml
I.S.. Internal standard
Fig. 3. Typical chromatogram of a urine sample
from the 1 - 3h urine fraction
after oral administration of 100 mg
of 7432- S to a healthy volunteer.

EhOMmIE. R, RBH 9.9 Bic 7432-S HEHAH 0. 1
BXEML, £h&h, 5, 100, 10ug (HM)/ml ®

B e WL, &l ml JHa8®icoinL,
BEHETHRL, S5 CO 7432 SwEmE LU
AL 727432 S trans Ok 4-AEd 2,

I. i |

1. 7a<2ph”?5L4

7432 -S 100 mg (/fli) Z4%1 1% Lo’ Ao
B-IRiEo2WTHH L, Boltlkerav |75 L4
Fig. 2. 34z Lto MY (5% 2 15/ T4,
VT ary 44012345 7432-8, 10.9 532 7432~
S—trans AR & h 7o REK (5% | MG 3
Bf) TWRUT Y2 a2y 141504 7432-S,13.6
S31C T432-S~trans AR & 11 to, RBHERK T, @&
MEDYV T al 54 LBRPDEE—FKL 1. @Y
HOAA o RTREICEDHDICBEHEINB E & b,
HEERSCEEEINTVRWI 4287,

2. LEMH

7432-S % IMERICHRMLIHEICH>WT, BB
THE —EHMkcERL, KRET S 7432-S &
7432-S—trans D% FH~1: (Table 1, 2), 4
CTIE, MAE - R - BEH & bicbis{ & 6 58%M), 24°C
T3 2 B5R) (MM3R). 485R) (FR) F TEETH -7
LI TI3. 7432-S o —#3(3, 7432-S—trans i
ZL, 37°C (RHP) b\ Tid, EELEL -1,
—%. BRiE%E-20C, —T0CTRYEEREL-BoLENR
EH M, —20°CTIE. M- RENEFNTH, 1 HU
%12 7432—S—trans MWER LI, BE & bIcHER L
Too LANL, —T0°CTIE, MAR - RE ISP EL 2 4
BEEETHALENEHOMNE 1, LT, B
RERIBIRET B3, —T0CISR2IENLETH B,

m = %=

1 e

7432-S i3, pHT~8 TR OLEETH BN, BT
i3 7432—-S—trans ~DOZEWMAE D, TILAHUVHKHETIE
DT B, LIch-T, BREA®R 7Y — VT v TORHMN
Hiz, AT TEAROPHIGEVWRET TITbRA
Wi otsvw., o, BITHOAREETHD. ML TRE
THEEDMEBIZEBEFRIEIE STV,

1) M%% : Mm¥R% pH S BeBB R & ) v BKIBIRIC
TpHS ICABLAKE, (V7o) —LExENA, BB
AEMSEI, YoM Ay s EMATHEL, REXQ
EERSOBRELREGERFICIT- ik, KE%E
HPLC 9 L 7o SHEMHE L, pHS5 IC TR OYENIC
BEah, ghL0DBVPH TRELVERENI, HHE
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Table 1. Stability of 7432~S in human plasma, urine and bile
i 7432-S | Temp. Residual content (%)
Specimen o Compound
(ug/ml) | (°C) 0 1 2 3 4 Shours
7432-S 100 g8 101 102 97 100
4 _q_
4328 o 0o 0 0o o o0
Plasma 5 r—-
7432-S 100 100 96 94 90 93
24
7432-S—-
trans 0 1 3 3 8 6
7432-S 100 101 100 98 101 102
4
7432-S~-
e o o 1 0 o0 1
U 7432-S 100 99 99 97 101 95
rine 100 24
7432-S-
\ troms o 1 1 1 1 3
7432-S 100 97 97 96 90 91
37
7432-S—-
trans 0 2 4 5 4 7
7432-S 100 100 102 99 99 100
Bile 10 4 | 7432-S-
trans 0 0 0 0 0 0
Table 2.  Stability of 7432~S in human plasma and urine, at —20°C and —70°C
Soec 7432-S | Temp. Residual content (%)
pecimen /ml)|  CC) Compound
(vg/m 0 1 3 7 30 60day
7432-S 100 100 101 96 81 73
—20
7432-S—-
0 0 0 4 20 25
Plasma 5 trans
7432-S 100 100 101 101 104 108
=70 | 7432-S-
trans 0 0 0 0 0 0
2 7432-S 100 91 84 72 51 51
- 7432-S-
0 4 13 26 40 45
Urine 100 trans
7432-S 100 101 99 98 99 100
—70 | 7432-S-
troms o o 1 0o 1 1

DKEDOBRIE, KAV TFasrt)— - Zality
VERANEFRRANSLD, ROL, EYEE AN
CERL, BREMLE (1618 &Llsro

2) FR - BB : F¥ % pH 5.5 Beg#E ik © pH 5.5
ICHEB L 7%, Bond Elut C,,#3 L 2B L1, &
1 (C. ) DH 5 L~ T432-S & T432—-S—trans % &
a4, EERS%E pHSE.5 U VBT Ve LBEHIRIC
Tisdl, 7V~-rT vy LIk BMMEEBHLI.

pH5.5 LI LT, AHMEOREEHED, ERERE
Tl 27, THLUTO pH TRFEHREL B,
T7432-S D b 5 v Z{E~DEBAE - 1o

2. a2 b3 74 &4

B818 : ODS # 5 L (Nucleosil 5C,,) 2BW\TH
BEREA RS U, T432-S, 7432-S-trans 34 4 7
HIMEDIH, (4 o RTREICL D BEEHD, Bl
DEVEERSD E DA > 12, MFHFTE KA
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: 9":‘, |, § 10+
g <
o Ar Q
£ Y=1.017X + 0.037 £
A r=0.9998 = sl Y=0.987X+0.02
ol c.v. =1.50% r=0.995
n=85
0“ 1 A A 1 1 0 1 1
0 2 4 3 8 10 0 5 10 15 20

Added 7432-S (pg/ml)

Fig. 4 .Y Regression analysis for assay
of 7432—S in plasma.

et Y=1.002X + 0.006
r=0.9999
1k c.v.=1.42%

Found 7432-S-trans (ug/ml)

0 L L t 1 I
0 1 2 3 4 5

Added 7432-S-trans (yg/ml)

Fig.5. Regression analysis for assay
of 7432—-S—trans in plasma.

NDpH%6, K- BHIMFCIZ5.3 LJELRH, KB
AOEERN I, POl L, BT EE
Ry et s hico ROWICEL, pHS. 3 KL
LERELUT O pH ©iz, FYMEDRBEEIBL LB EL
b, EEBRAYOHEEZ T 12,

PicAbBLF PS5 —n-FINT v LERE
IERM, BHOYF oY av 94 LMEEDEFOLERE
BANHRIIHE L, ZOENBHNI,

Mt : 7432—S & 7432—S—trans i3, 256 nm i<
SOTRINEE (ELRARK) HZELWY, HYUE
R7432-S OmBE A - CHBICERLE 2,

8. EIIXER - HAEE - KB

BIOASSAY , ug/ml

Fig. 6. Correlation between HPLC and bloassay
analysis of 7432—S in plasma

1000

Py

i’y

o
T

HPLC ASSAY, ug/mi
3
[~}
T

250+ Y=1.003X+0.267
. r=0.993
o n=507
0 1 1 1
0 250 500 750 1000

BIOASSAY , pg/mi

Fig. 7. Correlation between HPLC and bioassay
analysis of 7432-S in urine.

1) %% : 7432-S H X Uf 7432—S—trans % @& A
MmeFicikmL, #h€N 0.5~10x g/ml, 0. 25~ 3
pg/ml OBEERABL T, ERUBINREE LK
Bix, Fig. 4, 51cR:TEBDTH B, mENEIZ 100
BERBTEMNTES, MYHICOWVWT] pg/ml i
BEORKBIC>VWTKOELAIBLA-ER EHEEK
(C.V.)IR3% (n=5) UTFT. ERTRII HEYMEE
$0.1ug/ml TH -1,

2) R :7432-S H L U* 7432—S—trans % @8 AR
KEmmL, Fh¥Fh 25~300g/ml, 10~100 ¢ g/ml
DEKZAYL T, ERLENRLZAE LIEE @F
EHIMTKDENENE SN BINEIIHMTES
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Lish»tee 7432-8, 50, 100 ug/ml ME DKz
TLOELAELAER, C V. M WIFhb3%LUT
(n=6), ERTHRIZ, AHIRED! ug/mlTH-r,

3) BEH  REBBICHEMIEMREITY (1 ~10ug/
ml), 7432-S DEINEL, 95. 0 TCEMTEMLA
MNoate Co V.M, 5.4%LTF (2 ug/ml MEDKE
HTn=5) T ERTREANRE 0. 1ug/ml T
Hate N

4. HPLCEENAFT T v~k & DK

EARARTFIC 7432-S 100 mg % &£ Uf 200 mg
Wb Al 2BORS L, RSRRBL MK -
RERK L LTHPLC EE N Y FALF ¥ ~iE (E
coli T437 REREWME T 3) KL B/34 AT v £ —
&Y CREICRIE L, MEREERY, mEOMMMEIC
S2VWTRFH LA, £0E8h% Fig. 6, TISRLM, .
ZHEH YW THFEM TRIFSAMEN B SN,

4 ER% L7/ HPLC Elkikic &k 0 7432-S & 7432-
S—trans #REEICERL, JIRMTOBR~NS K SHic 7432
SEBELREAOCMPRE, RbgritR%s8[SHic
Lto Fikid, BE, HECHIh BRMKLBRIFTHD,
E M hicE 5 T432-S DBEAHTEE LT, £
DERBERASM L,

X L
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HIGH-PERFORMANCE LIQUID CHROMATOGRAPHIC
METHOD FOR THE DETERMINATION OF AN ORALLY
ACTIVE CEPHEM ANTIBIOTIC 7432--S AND ITS
METABOLITE 7432-S-TRANS IN BODY FLUID

Akio MartsuurA, TAKAKO NAGAYAMA and TAKAYAsU KiITaGAwA
Shionogi Research Laboratories, Shionogi & Co., Ltd.
5 —12— 4, Sagisu, Fukushima-ku, Osaka 553, Japan

We developed a high-performance liquid chromatographic (HPLC) assay method for a new
oral cephem antibiotic, 7432-S, and its metabolite, 7432—S—trans. Two assay procedures were
used for plasma and urine assays. The plasma sample was deproteinized with isopropyl alcohol,
followed by clean—up extraction with dichloromethane. Clean—up for urine and bile samples was
performed by manual chromatography using a Bond Elut C,; column (Part No. 607303, Analy-
tichem ' International). Treated samples were subjected to HPLC using a reversed—phase (C,;)
column and tetra—n—butylammonium biphosphate (Pic A) and tetra—n—amylammonium
bromide as ion—pairing reagent.

With these methods, 7432—S and 7432-S~-trans in'plasma (0.1-20 zg/ml) and in urine (1 —500
rg/ml) were accurately assayed with good precision. The methods were used for the measurement
of 7432=S in plasma and urine of healthy volunteers after an oral dose of the drug. There was
good correlation between the assay values obtained by HPLC and the bioassay method (r=0.995
and r=0.993, respectively).

The stability of 7432-S was tested by assaying the spiked samples with human plasma and
urine. 7432—S was stable at —70°C for at least two months.

.. These methods, which combine high sensitivity, accuracy and precision are suited for pharma-
cokinetic analyses.

The assay method for the urine sample was also applicable to human bile. Both compounds
(0.1-20 L 'g/ml) were assayed with the same precision.



