voL.43 S-3

HPLC 4z & 3 ritipenem o B | E ik

91

RERE I 0w NS5 T 4 —IZ& 5B ritipenem D
b b ImAE e & UVPR Ho i BRI E

MEIEZ - MREBT - ARG - £5F  # - LR
B D BF R R a4 47 (L2 B T2

BEkE /o< NS5 T4 =ik B MIRE X OREM D ritipenem (RIPM) OEB/EIZHOV
TRITL, BERARICET 2EBENRERNEEERE L1,

HEHIRA A BIC X ZRIMNIEK, 'SV FE— FOMEN T LIEAL, EAEE LT, M4E
FkHIY Y N v FiE%, REABIEREEZHEV, AikiMiEs &L CRRS D S BHKRS % BIFITH
WTX, Hho, TIV/MBHBENIT TV 7RIS L TIER L 72 R B 3RS %8 5 BIFSEEE
2R Uice AEICL D MARREF 0.05~5.0 v g/m]l DBEFFED RIPM * B 4.8%, HREWE
2% LUTTENTNRIET B I ENTE T, BRISRERHIZOWT D, 2.5~1000 ¢ g/ml D BEFEH
THREE 11.9%, AEEE 15%UTTENENAET S N TE 1z, REPBRIZ, MFHIH

0.0lug/ml, RETIIMN1.0ug/ml TH-7,

M3 D RIPM REELHIZHRMT 5 Lick D,

FREETH -7
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Ritipenem acoxil (RIPM-AC)i3, 1982 &£iz1 % 1)
TO77NMIFYT Aloinsgg (B 770<v7
) TRIRINARFLZOHFREORENEY TH
b, TOFEHZIF, (+)-(5R, 6S)-acetoxymethyl 3—
carbamoyloxymethyl —6— ((1R) —1 —hydroxyethyl]) —
7—oxo—4—thia—1—azabicyclo(3. 2. 0Jhept—2—ene—2—
carboxylate monohydrate T/RE N5, AFIMEMAE
T& 5 ritipenem (RIPM) ® 2{iA /LK B, TEb
FUAFNEEZIRTIEEEIE S LICLOEORINE
EHHOT, BOBSHBIIRECBEEED AT T —+¥
KO MmAkSEINT, EE/S RIPM & LTHEERMSIC
BIT93 a5y s Th B,

EUAETHS RIPM BREL -7 /< —EILR
ETHY, 75 LBHE, 75 LBEEICLEBESITE
AN7 bPVEFL, BT S LBEES O I
SR L, BNARHENERTY,

SEEFH SR, SEEKRETO RIPM OB ERIE
ST Bcsbic, b ML &K CREHE RIS, Al
MBRENEET, AERECENESHKEs o< b
7574 — (HPLC) HWBRIEEERT L, &
5iZ RIPM AR Rtk 2 REHICOVWT O
HLeDT, UTFIKHET 5,

I. K B #5 &

1. AL UHAE

RIPM (Lot. No. 003/7) &, 77/ 3I%Z V)T AN
o)Ltk (FCE #) TEKIN/IDBDERA W, 7
+ b= MY IVIZFESZEA B0 HPLC A%, 3-(N-%
WERY ) TaryZ )k B (MOPS) (3f1tsiZE
HBORAERFZERA VI, TOMORAEKIZ, TIRORAE
HREER LI, £/, BAABHBR7 I HBOE
by 7Y — (MPS-3) ML/, ENTF V7
MEBLTRBBEALSEFNFNERL, HHKET
—20°C TIRE L 12,

2. HEERK

RIPM 10 mg (J1fffi) 2& 0, 0.1 M Y U ERERE K
(pH4.5) : TE b= P Y IRBK(3:2) ZMETHEM
LIEFEIC 10 ml &L, HERKE L, EERRKIIE
HARHKTHRL, BEERE Lz, 5B, E¥ERREIR
ResAR & L,

3. TELH

MOPS 104.6 g iICZ&®H/KEZMAT500 ml & L, 6N 7k
ML) U LIBRT pHS.0 KHE L, CThicEAR
DIFL 7Y I=LEMATELLBELTERELRAE
L, 4CTRELL,

4., BEBLUEE

RIPM HIE @D 2% ® HPLC ASHH 5 4,
COSMOSILS5C,; (4.6 mm ¢ X 150 mm, NACALAI

A ABR &) X8 3—-16—89
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TESQUE #8&) <4 — K4 5 4 & LT LiChroCART
4-4 RP-18 (5 um, Merck %) 2&BELTHL
72o HPLC %% 3 &R B/FAr M LC-10AD BEH Mk &
ya<g b3 75BN, FoyABIC3BEBER
C-R7A BlA&ER L,

5. IMm4EH & VRAKOBRIEE

Mm% 0.5 ml (RE(LH 0.25 ml 2EL) CHKHE
K B\ IZAERE A 0.05 ml 35 & U 40 mM SDS B#K
0.1 ml 2MA THHLL, BASE (1200 g, 3 Kf,
4°C) RIF0aRERE Lo

RRE (SEBOREMARZETL) &, HEHKT0
BICHFRLUARABFERK 0.5 mlic, BREKDHVIZ
FERE R % 0.05 m]l 5 X5 mM SDS Ak 1.5 ml 2/A
TR L, BRAAE (1200 g, 10 23, 4°C) 2TV
HehEme L1z,

6. HPLC RIES&H

BEiEIE, AKE LTS5 mM Y VEIESRER (pH
2.7), BkIZAMETE =Y LEZ : 2ITREL
TER LI, V5V bEHBIEZ, 59 TBKED
% TR L7k, 25 IS BEBEAS0% & 785 & 5 ICERR
FloEmx e, £0% 1 SREIZHETREL, KROS5
SRT B AN 100%1C 78 5 X O ICEBHITEME ¥,
iz, FIBSHET 103 BRE L s, i#EIX 1.0 ml/min
TEKL, 320 nm iICBFBRAEELZRME LI, 7T 4L
BEIT40°CITHE LT,

7. HPLC A&

migREHc>WTRY v R v FEEZRA W, T14b
5, REAEKOEAAE 005 mld 1M Y »BIEEEHK
(pH 2.5) THHAAFEALI, REHIC VLWTRERE
EALTS

8. IMiFFORERE X FRMENIRR

miERK 0.5 ml (BE(LH 0.25 ml Z2EL) I«
RIPM RfinmBE# %k (0, 0.25, 0.5, 1.25, 2.5,
5.0, 12.5 38X 25.0« g/ml) & 0.05 ml =X CTHEE
L, BEECEVERBRE Lic, ZBERD 5011 %
HPLC iciE AL, Mm%+ RIPM BEIcNT 32— @
MEx7ov bL, REBEEZERL

F7:, MEERE 0.5 ml (REH0.25 mlEEL) I

RIPM /R inF M (0.25, 2.5 % & UF 25 4 g/mD)
&0.05 ml AMA THAEL, BimRE Lo HICKE
(L#E KRBT 1/2 18R L 725 0.5 ml i< RIPM&
7P AR B TAH& 0.05 ml A% CHBARERB L,
R il b & UM D& 50 «1 % HPLC ISIEA
L. RIPM @ E— 7 f#h > EINEERD 7.

9. RDOBRBH#H B & UTHEMEINNR

R IRk 0.5 ml ic RIPM #RmAREER (0,
0.25, 0.5, 1.0, 2.5, 5.0, 10.0, 25.0, 50.0 ¥ & U
100.0 x g/ml) % 0.05 ml £MA THIE L REREEK
L7,

% 1=, REMFRM 0.5 ml i< RIPM ARMABRER K
(0.25, 5.0 &L 100.0 xg/ml) % 0.05 ml ZMA TH
BIcEBEL, REBBE L. BNCREK 0.5 ml i<
RIPM /RN EEAKS 0.05 ml 2MA THREEKZ
L1, REBAED L UEBAKOE 5041 % HPLC
AL RIPM O ¥ — 7 mik» SEIR B Z KR DT,

0. # E
1. BREHD X URMENER
ENT75 7 M4 RIPM % 0~5.0zg/ml OBE
mETEmMLcEON-REBHE, Fig. LISTTLD
KEASXESBRIFREREERL, TOHEBKRER
0.9998 TH » 1z, F7c, M4%iC RIPM % 0.05, 0.5 68X
5.0 ug/ml DBETHRML 72EDEIR I, Table 1

X10*

Peak area

2; Y=13334.21X-69.58
r=0.9998
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Fig. 1. Calibration curve for ritipenem in plasma

Table 1. Recovery of ritipenem from human plasma and urine

Concentration Recovery (%)
Sample

added (uxg/ml) 1 2 3 4 5 6 Mean*SD

Plasma 0.05 99.1 101.7 98.3 95.5 103.6 97.2 99.2+2.97

0.5 98.2 101.0 100.9 96.1 100.4 100.5 99.5+1.96

_____________________ 50 1030 1074 1036 103.6 102.5 1058  104.3%1.89
Urine 2.5 83.5 78.3 92.0 78.5 703 780  80.1£7.20

50.0 100.7 99.6 99.2 99.2 100.2 98.8 99.61+0.71

1000.0 102.3 101.4 100.7 102.5 101.2 102.0 101.7%0.70
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WKART LIS, EHEIRR (n=6) », Th¥h 99.2
99.5 BL U 104.3%Th - 1z, EHEZE (SD) 11, *
heEh2.97, 1.96BLU1.8 £715D, WFhOREIC
BPOWTHBRIFLEER L,
Ri22WTd, 0~1000 ¢ g/ml OMERFHIZHT 3
BREBHZRDI-ER, Fig. 2ICRT LI ICBIFHER
MERL, FOHEMEKIZ 0997 THH-71, Fi,
2.5, 50 &L V1000 1 g/ml DMETHRM L 72K E]IX
RiZ, FNEN 0.1, 99.6 HLTN101.7%, HEHFEIC
SVWTHENEN 7.20, 0.71 BLU0.70& BIF L HHE M
R LT

E, RHBRIZ, MEEFHA0.01 £ g/ml, RPH 1.0
ug/ml ThH-7, Fig. 38XV 47 = bS5 L
2R U7

2. ERELLIUHE
FEiCHIFTAMRHE L CRAMAERFOERES LU
BEICET 28 %, Table 2SR L7,
MiEHRIc>WT, RIPMOFHEREEORBE
T 96.0~103.8% DHEHANTHH, REAMEE=EH-H
MIDERERE T 98.7~101.9% DHEHNTH - 720 AT
EREAORBETI8RLUTTH, REAEEED
7-BEOREIL32%LUTTH -1,
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Fig. 2. Calibration curve for ritipenem in urine

REKIC>WVWTH, RIPM OFHEERRAORBE
T 81.1~100.5% DHHATHH, REMELXEDH
D IERERE 1S 83.9~99.9% DEEFHAN TH - 12, BIEHE
REEBDORBET 2XUTTHY, REAEESH
BEIOWEEIZ8 KLITTH -7,

3. KEH

1) HEHEAK

RIPM BEFEH®FEKE LT, 4 CTHRET A LTk
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Fig. 3. Typical chromatograms of blank plasma and blank plasma spiked with ritipenem
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Fig. 4. Typical chromatograms of blank urine and blank urine spiked with ritipenem

Table 2. Accuracy and precision for plasma

and urine samples spiked with ritipenem

Concentration Day 1 Day 2

Day 3 Day 4 Mean

added found accurac; precisio.n‘ found accurac;' precisio-n- found
(pg/mD)  (ug/ml) (%) %)  (pg/ml) (%) %) (eg/ml)

accurac;' precisio-n. found accurac;' precisio‘n‘ found accurac;; precisi(;r;
(%) %)  (zg/ml) (%) (%)  (pg/ml) (%)

Plasma
0.050 0.049 989 4.8 0.049 988 1.3 0.049
0.500 0.518 103.6 2.7 0494 989 1.0 0.502
5.000 5.077 101.5 0.2 5.187 103.8 2.4 5.135

2.50 2.06 82.3 8.4 203 811 11.9 217
50.00 49.35  98.7 0.4 49.19 984 0.6 49.79
1000.00 990.35  99.0 1.0 99795 998 0.7 1005.13

97.9 21 0.049 99.1 1.3 0.049 987 24
100.3 0.7 0.480 96.0 0.8 0.499  99.7 3.2
102.7 0.7 4.970 994 0.6 5.092 101.9 20

86.6 7.3 214 856 2.8 210 89 7.5
99.6 1.0 49.63  99.3 0.8 4949  99.0 0.8
100.5 0.6 1001.86 100.2 1.0 99882 999 0.9

Measured data are expressed as means(n=3)
accuracy” : (found/added) X 100
precision** : coefficient of variation

D 3HMOREENHERINLY, BH, HEAYCE
AL,

2) IR

RIPM (2[4 d % W IZRPTRBEHD TARELERILE
MITHD, 0COFERFICEVTHHBNELSZC
EWHERINTWVWS, 2D, MPICESED pH
5.0 & U 6.8MOPS = XEH &L LTHEML, —20C
BLU-80CTHREL-EBORKRNLTLEE®ERAT L
7o ZDHE, —20°CT 28 BERFE®RD RIPM ORE

#13 pH 5.0 MOPS MDD &ZH T 94.2%, pH 6.8
MOPS ZRMD &4 T86.7%, WMIRMDEHET 49.0% &
5V, pH 5.0 MOPS OBEMMREEILDRE LIcEZTH
5lEhbhot, £, -80COHIBAIZ 8ABGRE
T, WFNORXHETTH B%ULULEOBERNESH,
TEENER SN (Fig.5),

4. EVENREE L OB

BRARRRICH T 31N H X CRAK D RIPM BE
%, KEBXCEYEMAEED (bioassay) 1= bl
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Fig. 5. Stability of ritipenem in samples of human plasma after storage at —20°C and —80°C (n=1-2)
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Y =1.052X-0.0143
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Fig. 6. Correlation between ritipenem concentra-
tions obtained by bioassay and HPLC

ELERBEZLEK L, HEEERD, ML L UR
AHcH T BRI, FhEH0.9933 (n=126) B
£ 7709927 (n=48) L1730, AikLAEMFEHREEIC
& % RIPM flEERMIC WS b BIF S HBBZRNE
Hoht: (Fig.6, 7)o

m %

RRALRIBEB-F 7 5 LROIMEYMHEDE L L, E
BRIEIUT VA EEIS (09T, H50VIEBENIC
BOTREETH B END, HERKEDOERYBEER
SIS BRIMEBERIECE, BonzAELIERT S
IENTER N,

I, FIEBRIECBBILEENE LS LZA Yy
FUrULEEHATENERZICRAINS LI
BoTETWAY , REVHEOEKRBTAERII OV
TOHATLARA v F 7 2BV HPLC & O#EN
Aohb, LML, ZOHFEEREDERREDOSF
FBRELTHAWAI &I, HELLALEBOAAVTF
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Fig. 7. Correlation between ritipenem concentra-
tions obtained by bioassay and HPLC

YADET, HAVWIERAKBEOAMEEEDCET,
COMDORBEEERZI TV S,
SEIRELBASBEHA WS HPLC &3, MiEdH
ZWERAM 2 EE HPLC IKEAT A HETRIE W
M, BERANELT RIPM 2N EBELERXT
BIET B ENARETH - 720 72, ALl HPLC &
BANDEAEELT, YU FM v FEY ZRAL, &
HOBEHEEAETIE, MFARCHEML cRELHGD
IFL 7Y A= ORET, 15 LO%RIETSE
TICRARHE®EN L L, RIPM B##RE Y — 7 EBk%:
RET, o, MERECET 2BV, LrL, &
YRy Fikid, ARBROTmEAIE IM ) UEBEEEK
THRAAUHETH D, EABOBEKEDIREN A5 L
NTHBEINBFIEANRD 72, CD1W, Bk 2
E=07=0 i) —F4 V7HEBRONE D -
7o HEA I/ RIPM i3, SHBE— 7 EKEREL,
ZOHRE LT, MiEdR RIPM OBRHEBRRIZ, #0.01
rg/ml &RXLRMEARA & U TR KIS RE DS
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Determination of ritipenem in human plasma and urine
by high performance liquid chromatography

Masayuki Matsuoka, Ritsuko Hosomi, Teruo Maki,
Kiyoshi Banno and Tadashi Sato
Analytical Chemistry Research Laboratory, Tanabe Seiyaku Co., Ltd.,
3—16—89, Kashima, Yodogawa—ku, Osaka 532, Japan

A high performance liquid chromatographic method was developed for determination of ritipenem
(RIPM), the active metabolite of ritipenem acoxil (RIPM-AC){(+)—-(5R, 6S)—acetoxymethyl 3—
carbamoyloxymethyl—6— ((1R) —1-hydroxyethyl) —7—oxo—4—thia—1—azabicyclo(3.2.0) hept—2—ene—2—
carboxylate monohydrate}, in human plasma and urine. Plasma samples were deproteinized by the
ultrafiltration method, and the filtrates were analyzed by a reversed—phase column using the
two—sided bracketing injection technique. In the plasma samples spiked with RIPM, the calibration
curve showed good linearity in the range of 0—5.0 # g/ml. The recovery of RIPM was quantifiable ;
coefficients of within—day and between—day variation were less than 4.8% and 3.2%, respectively.
In the urine samples spiked with RIPM, the calibration curve in the range of 0~1000 x g/ml and the
reproducibilities were similarly satisfactory. The determination limits were 0.05 z g/ml in plasma
and 2.5 ¢ g/ml in urine. The stability of RIPM in plasma was confirmed at —20°C for a month in
addition to stabilizer. Correlations between the proposed method and bioassay were satisfactory for
both plasma and urine samples.



