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Cilastatin sodium (MK-0791) o #¥#% % X O EKMNEEREE

EFERN-AEBRE- BENT - BSEZ
B 2 v 7 ERRASHI R

O-7 21 7AFe FRBWERA N T2 ERLEEERKE s/ r~+ 757 1 — (HPLC) X
b cilastatin sodium (MK-0791) 0&iK# L OAGRERENEEOR 21T > o

AIC LB MK-0791 o v b ifE, R X ORI HOERER, imipenem (MK-0787) o
BEDRECHIP LT 15~83% T, ZBR (C.V.) 1% 6ZUATH»Tco EEHK
TOBEBL, 0.5~50 pg/ml OEEATREAERELRL, & HIEMKA MK-0791 BEORE

ETIE, 2.5pg/g ¥ THRAWETRETH -1

MK-0791 0oZREHRERTIE, —20°C Lt —80°C TARL &b rIEHTIX 70 AR, e
MR, BT 56 BMIRKRETH - oo FRRBMHADO MK-0791 4 —80°C T/ &d

42 AMIXRETH - o

Imipenem (MK-0787) %, Merck Sharp & Dohme
Research Laboratories (MSDRL) W TA&KIh
T A2 A RPEHET, HEHCER, By B-
lactamase [HEFEME Y HT 5, L Lianb, BroiEE
-+ % dehydropeptidase-I (renal dipeptidase) iz X
YREIARFRRFERRLRBOhE V. £ TZO
B U TRBIRNEEFER2ET 5 ¥ HEEE IR S
7o\ cilastatin sodium (MK-0791) &M Ehto
MK-0791 o1 Fig.l @R TERDTH B,

Egfk E, MK-0791 1z MK-0787 L 0 4#| & LTHW
bh, MK-0787 o4£ENEBTMS 5 2T MK-0791
DEGREBI DD LXERRILEELLRD, £
¢, MK-0791 o#4Es L OERABEOHIEER 2
WwT HPLC # AW TRHFET-%o ik, ATHEY
MEIRsicn, AREBEYRALL, Sbke ME
BhE XURBEABRAIC BT 5 MK-0791 o LEMEI D
WTHRH LD TR O WTHRXB,

1. EBMEELVERREE
1. ERILEY
MK-0787, MK-0791 s X O ifn#fidh, ##kA MK-0791

Fig.1 Chemical structure of MK-0791
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BERER O TR ENE CTh S S-(p-methylbenzyl)-
L-cysteine (¥, MSDRL kW CARINILD%H
Wit ¥, IR, IEH, BB MK-0791 #ERE
B ONHIZHEY'E Th 5 S-benzyl-L-cysteine 1%, HR
LR TE (B BE Ao,

2. HPLC i XrEEE

MK-0791 D©#IE L, DemeTrIaDES HVD 0-7 247
AFe FERWICARA M H T A ESE—HEELT
T-7

MK-0791 ¢%, MK-0787 L fffift5 s hbiw, KT
% MK-0787 oZE{LH & LT MOPS #%¥% (1M
3-(N-Morpholino)-propanesulfonic acid (pH 6.8)/
Ethyleneglycol (1: 1; v/v)) %, %71-RUANDHES
LB TIIRER & LT MES £k (1M 2-(N-
Morpholino)-ethanesulfonic acid (pH 6. 0)/Ethylene-
glycol (1 : 15 v/v) RV, KT, BREKELSE
BREG LIS DOERME L, FiclfkTiy, ARE
BOABEBEBOBEHRE ML TR — AR LD
b, 4°C T 15 SRE L8 (8,000rpm) LTHELLL
EERRB L Lico BRI ESRECHEST 5T 80
°C TR L1co

(1) HHFHE

a. IMIHEERK

10ml o FERBKE i< 30 2.0ml (4 1.0ml &
MES #2ffi#7 1.0ml) % & b, PISFEREmBEKER 0.1
ml (4.0pg) XMXIOBLEH Lt RICAF/ -V
3.0ml #nx THHE L, 4°C T 15 ihELHE (8,000
rpm) Uiz, kiffy 4ml %50 10ml 413 RBEH
L, 50°C DK CEFERM F#0.5ml ¥ THRAL
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to HEELI-OH, BU 4°C T 15 fELEO7# (3, 000
rpm) LERER 7 ¢ 1% — (EGBILE 0.45pm) THEH
%, ZORED 50 pul & HPLC i Lo BIRESK L L
<, 735 v hfEc BEamEo MK-0791 SR % 7 in
L, HERK & ABOCAEY, MK-0791 ofmEs A
HEEPECRTH 7R /T4 EDE— 7B IO
NHEBREERYIER L, Zhhnd MK-0791 omifEFigE
YEH L7

b. Rk

Oml DA ERBRT R 2.0ml (F 1.0ml &
MOPS £ 1.0ml) * & b, NEMEENEKERO0.1
ml (6.0pg) #MMz =D LM Li, kic SEP-PAK®
Ce #—1+Y »y¥) REAL, 0.2M REZEHER (PH
9)50ml ¥2EEL, XHIK LOml ZFLCDOD,
EF5H T SEP-PAK® lok# B % L 7o, SEP-
PAK® iz x5/ — 1 6.0ml #5@ L, BHEE% 5D 10 ml
MelABRER L Y, 40°C OKBFTERIIMT, 1.5
ml ¥CEE LI, BHE LI DB, BREBERD 0ul %
HPLC ik L1c, SR MK-0791 JZEEI3, MI%R & miRiC
LTI LcBRER» B L,

c. [BHEHE

10ml @ EREREC AL 2.0ml (BEH 1.0ml &
MES #% 1.0ml) %&b, AIEEYEKER 0.1
ml (6.0pg) ®inzicob, HWH LI, ki 5N HCI
0.2ml ¥z tcD, Z7eakia 5.0ml 2z 10
HEHRE 5 Lic, 4°C T 15 £RE O (3,000rpm)
L, L% SEP-PAK® A L, /& 0.5ml »3F L7

Db, EFRZWT T SEP-PAK® joXx®E £ L 7
SEP-PAK® w7t =ty /4y 7u2s—n (25
(1) BAEK 8.0ml ¥EL, FOWHEEID 10ml
M5 IRBREICL D, 40°C DKBEPTERRMFERI
Bilcob, BEHE 0.3ml iz, EHELLOL, 4
°C T 15 &L B (3,000rpm) L kxR 7 4 4 %
— (JEBFLE 0.22um) TIEB%, FOWEKD 1041 %
HPLC (2 Uic, BEH R MK-0791 2% 3, Mk & R4
LT LCKRER» SEH L,

d. ReEgETER

okt 100 pl (iXFRAH 50 #1 & MES ### 50 pl)
IR EE KIS 50 pl (0.15pg) Nz icDb,
B L7, CORBEBERED 130l % HPLC it L7,
BHERR & LTEE &1 i BE © MK-0791 £Z¥ K% 100
URERFRERBRCAEL, © - 7BX0H1bEE
BEERL, ZhybRMEFsiKh o MK-0791 s &
H L7, ‘

e. HBHAR

10 ml DAERBRECHKE 0.5ml % & by, NEELEY
BAER 0.1ml (4.0pg) MM icOBRE L, 0D
B OBRIEIEHT AR OB T Bic#E Ul 227 L, B8
R 0.22 HBNN% 0.45pum D7 4 L& —H{FH Lico
BEFRELTEZG K & MES #HBREAEK (1 :
4;v[v) T, BEmED MK-0791 E#FLRML, 5%
RS ABICAEE, - 7B IOk CRERYIER
L, ThXb@aBA MK-0791 OE+» & L,

(2) BIESRMG

Fig.2 HPLC chromatograms obtained from blank human plasma (A) and urine (C), plasma
(B) and urine (D) spiked with MK-0791 and an internal standard
Peaks ; 1=MK-0791, 2=S-(p-methylbenzyl)-L-cysteine, 3=S-benzyl-L-cysteine
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Fig. 3YHPLC chromatograms obtained from blank human bile (E) and cerebrospinal fluid (G),
bile (F) and cerebrospinal fluid (H) spiked with MK-0791 and an internal standard
Peaks ; 1=MK-0791, 3=S-benzyl-L-cysteine
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Fig.4 HPLC chromatograms obtained from blank rat kidney (I) and
kidney (J) spiked with MK-0791 and an internal standard
Peaks ; 1=MK-0791, 2=S~(p-methylbenzyl)-L-cysteine
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1. Waters associates HPLC 6000 A # v 7 (BBt 5. Waters associates 5 — X €< o — A MT730
) 6. BIHEEEKE 650-10LC
2. Waters associates 45 Bl —+ vERH Y7 (K b. »5a
JEEAEA) 1. » — F:MPLC RP-18 SPHERI-10 18-GU
3. Waters associates WISP 710 B (BB EAL (Brownlee Labs.)
B T 2. 4 # : ERC-ODS-1162 (4.6x100mm, Erma

4, Waters associates Y AF A a2v b r—5— M Optical Works)
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Fig.5 Calibration curves for MK-0791 in human plasma, urine and bile (n=2)
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Table 1 Recovery of MK-0791 from human plasma

Hewlett-Packard) Whatman # 4338-015 7 5 A &' — X Amount added (xg/ml) Recovery (%)
40pm) XFTA MK-0791  MK-0787 | MeanSD." | CV. (%)
4, HFABE:HF-Fr I 4, HHNT LA RKILH 5.0 — 79.2£2.5 3.2
5 P ~TER 5.0 5.0 79.6+3.2 4.1
c. BEM: K/B5% YV VBR/A Y T BN 10.0 - 78.2+2.8 3.6
(91.8/0.2/8.0 ¥ f=i% 92.8/0.2/7.0, v[v[vZ) 10.0 10.0 78.3+1.7 2.2
d. RIGRAEK: O-72A47AFe V¥ L.0g & =2/ 25.0 _ 81.541.9 2.3
- 10ml R BREL, 2-2AH T b=F 7~ 0.5ml 25.0 25.0 79.4%2.4 3.0

LI, +UBEHER QM KOH 160ml &+ v . n—5
.0 X z T4£81,00ml & L7
6.0¢ M2, 3LIREK égi N ) Table 2 Recovery of MK-0751 from human urine
1,000ml =iz, X5 10% Brij 35 % 3mlinx <
B Amount added (ug/ml) Recovery (%)
a
e. ¥&:2.0ml/min (BEH) ¥ X U8 1L5ml/min MK-0791 MK-0787 Mean+SD.* | CV. (%)
(RIERAEK) 5.0 — 80.0+3.0 3.7
f. WF: B 335nm (XY » biE 10nm), 2% 5:0 51 78.4x4.6 5-9
455nm (A Y » +& 10nm) 10.0 - 80.9+3.9 4.8
g. AN HHESRE: Ly 0.1 ¥7:12.0.3 10.0 10.2 74.8%1.5 2.0
3. MK-0791 DREHERAR 25.0 - 78.2+3.5 4.5
UTRBR2FEHETHRRZARL, WML, HERA 25.0 25.4 79.5+1.1 1.4
Kt —20°C 3 X108 —80°C T, #alkhz —80°C T +n=5

RELL, choRExFEME, RIEL MK-0791 ©
BEX K1,

Table 3 Recovery of MK-0791 from human bile

(1) e bEg (g, R, B PTOREHE

a. MK-0791 Esti

MK-0791 iB¥#55%5 1.0mg/ml % 0.1, 0.2ml, ¥7:
5.0mg/ml % 0.1ml * b, & A2HEZHEE, hck
% 20ml © fE# 20ml & p0x, 5.0, 10.0, 3 XV*
20.0pg/1.0ml hg DR L TR L, 2.0ml FOHHL
o .

b. MK-0787 ®a38 (1:1; w/w)

Amount added (ug/ml) Recovery (%)
MK-0791 | MK-0787 | Mean=SD.* | CV. (%)
5.0 - 83.0+2.4 2.9
5.0 5.0 80.1+4.3 5.3
10.0 - 81.7+4.8 5.8
10.0 10.0 79.7+£2.4 3.1
25.0 - 81.1+4.6 5.7
25.0 25.0 76.3+3.3 4.4

MES 6% ¥ +- 12 MOPS &% T5, 10, 25pg/

* n=735
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Table 4 Comparison of MK-0791 stability in human plasma after storage
at —20°C and —80°C

Stored at —20°C

b MK-0791 alone (ug/ml) MK-0791 with MK-0787* (xg/ml)
ay
5.0** 10.0 25.0 5.0 10.0 25.0
0 4.9 10.6 26.8 5.0 10.4 26.8
14 4.5 8.9 27.2 5.5 12.8 26.5
28 5.1 10.3 24.9 5.5 10.5 25.6
42 5.3 10.9 24.7 5.2 10.4 25.2
56 5.1 9.6 19.3 5.1 8.0 19.8
70 5.2 10.4 26.0 5.1 10.1 27.2
Mean 5.0 10.1 24.8 5.2 10.4 25.2

Stored at —80 °C

D MK-0791 alone (xg/ml) MK-0791 with MK-0787* (ug/ml) _
ay B
5.0 10.0 | 250 5.0 10.0 25.0
0 49 | 106 26.8 5.0 10.4 26.8
14 5.5 10.6 24.0 5.3 10.1 26.4
28 5.0 11.1 25.4 5.2 9.8 24.2
42 5.1 10.5 24.0 4.3 10.5 25.2
56 5.6 9.6 21.3 5.4 10.8 26.8
70 4.7 10.0 26.1 5.1 9.7 24.2
Mean 5.1 --| 10.4 24.6 5.1 10.2° 25.6

_». MK-0787/MK-0791 (1:1; w/w)
+x Amount added (zg/ml) :
Table 5 Comparison of MK-0791 stability in human urine after storage
at —20°C and —80°C
Stored at- —20°C

b : MK-0791 alone (ug/ml) MK-0791 with MK-0787* (ug/ml)
ay
5.0"* 10.0 25.0 5.0 10.0 25.0
0 4.1 9.4 26.9 3.9 8.3 21.4
14 4.3 10.2 27.5 4.8 9.5 28.1
28 4.8 9.2 23.9 4.7 |- 8.8 25.1
42 5.4 9.9 23.5 5.4 9.9 25.2°
56 4.6 9.9 | 24.3 5.1 10.3 24.6
" Mean 46 | 97 |52 4.8 9.4 24.9

_Stored at —80°C B

MK~Q791 alone (ug/ml) MK-0791 with MK-0787* (uxg/ml)

. ‘Day
5.0** 10.0 | - 25.0 5.0 10.0 25.0
0 4.1 . 9.4 26.9 3.9 " 8.3 21.4
14 4.5 9.8 25.8 4.6 104 |- 26.6
:28 4.8 - 9.3 24.3 5.0 10.4 23.1
42 5.3. - 9.4 24.2 5.2 10.0 24.9
56 4.8 9.6 24.3 5.2 9.8 24.4
Mean 4.7 9.5 .| 25.1 4.8 9.8 24.1

" s "MK-07877MK-0791 (T I} W/W)
»» Amount added (zg/ml)’
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Table 6 Comparison of MK-0791 stability in human bile after storage

at —20°C and —80°C
Stored at —20°C

MK-0791 alone (ug/ml)

MK-0791 with MK-0787* (uzg/ml)

Day
5.0*" 10.0 25.0 5.0 10.0 25.0
0 6.3 10.2 24.5 5.6 - 10.8 27.6
15 5.1 1.1 27.6 5.1 . 10.4 26.8
28 5.2 10.1 24.6 4.9 9.9 25.5
46 5.7 10.4 23.8 5.3 10.0 23.0
56 5.6 10.8 25.2 5.5 9.9 24.7
Mean 5.6 10.5 25.1 5.3 10.2 25.5

Stored at —80°C

‘MK-0791 alone (uzg/ml)

MK-0791 with MK-0787* (ug/ml)

Day
5.0"" 10.0 25.0 5.0 10.0 25.0
0 6.3 - 10.2 24.5 5.6 10.8 27.6
15 4.7 10.1 25.0 4.9 10.9 28.9
28 4.7 10.1 24.9 5.8 10.0 23.6
46 5.4 9.9 25.8 5.5 10.6 24.4
56 5.6 11.3 24.2 5.4 10.2 24.4
Mean 5.3 10.3 24.9 5.4 10.5 25.8

« MK-0787/MK-0791 (1:1; w/w)
++ Amount added (uzg/ml)

Table 7 Stability of MK-0791 in rabbit tissues stored
at —80C
MK-0791 (ug/g tissue)
Kidney Uterus

Day
Method I | Method II | Method I | Method II
20.0* 6.0{20.0 6.0|20.0 6.0[{20.0 6.0
0 19.3 4.5]17.9 4.7|185 4.8|18.3 4.0
7 18.3 4.8(18.0 5.0/19.1 5.6|18.2 4.7
14 144 39(17.8 4.0|18.7 4.9|19.3 5.4
29 |18.1 5.5|17.2 5.1|16.1  5.3|17.7 2.8
42 19.5 4.4]18.5 '5.2|22.5 5.2(19.0 7.9
Mean [17.9 4.6(17.9 4.8|19.0 5.2/18.5 5.0

* Amount added (ug/g tissue)

ml DRECTHR L MK-0787 SEgad@ns LTH
W, 2. DERfEIzEE . MK-0787 L OR&FHB &R L
o :

(2) REABATOREN

MK-0787 35 Lot MK-0791 DA & bz 5.0 pg/
ml ¥k L5eg/ml Lg% X 5 iz MES i T
MK-0787 & MK-0791 0B &%R (1:1; w/w) %35
Bit, ®EOOMHEE LB R LOFE o MK-
0787/MK-0791 B4 AR A AMER O 4 SERMX THh

Eor— bRFAR LI, HEUF— bhTO MK-0791
OEEUFTENDD, kDrECX— bO—FHHAL
TLS5mlFORRUBRFELI: BIE). ¥k, ~EY
F—bEELSELTELND LEFTOREEEZEN
BB HIDRES R — b 4°C T 15 SRELOHE
(3,000rpm) L, %0 EiE% 0.5ml Fo5HLEHEL
fo (BIEK), eRFIHRTIRMBRIC EESIRLUICH
TR MRBULELALEGTELIE LB E
D 0.5ml FEHITE o '
II. #& ]

1. HPLC #&

O-7 421 7ATF e FEBWIERAMN 2 LB X S
MK-0791 g+ L OHBRPIRE DORIEIC L TR
TV, TOFERBONIFEE s v <+ /5 4% Fig.
2~4 TR Lico MK-0791 & NEREREME & DD BEL R
T, Ehice HME, R, MM, BMEfMRS IO
ME, wThicswTbsrw 7T 4k, NREDCH
B RIS b o T, 7o MK-O787 LEA L
TEETEL7r= 75 atk, FOELLEDLRIL,
')TC.O

Fig.5 iz rM#E, IR, Bk s MK-0791 Ok
BHO1PIER LI, AR TOMERBKRKRIE, MmiE
R, BT, FhFh 0.9997, 0.9996, 0.9978
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T, EHEHEBFTH oo ER&HEES 0.5pg/ml
¥ TEMCRBIEET, E#Tx 2.5ee/g T ORI
BETh-To

AETO MK-0791 QEURRRFANS dice M
5 s X OB BEANREE © MK-0791 & BTN
L34 s MK-0787 L EALTHEMULILEA Q115
wiw) oW, ThEh3BEOBREYAVTEBR%
Fotro FDBERIVEOEOEHRY Table 1~3
wE Ldt, thbaLEALML LK, M R, B
H, WFhoBE S MK-0787 OFEORECH D
FEPECI\VT, EIRE 75~83% T, LhbZ D
LEHRTTNT 6% KL\ ROBRERRLIS

2. MK-0791 DZREH

—20°C s X U¢ —80°C TR Lice b I#E, IR, BB
Skl r —80°C THRE LR BMAMF 2 FEME LR
s LTELRIERY Tabled~7 0¥ &dl, b ME
w1z MK-0787 OHFZEOFELC 12bbT, —20
°Cc, —80°C &bz MK-0791 DBREDETIXZED LI
fedrotoo E T REMBAH O MK-0791 HHRKRK
b, HIEHILIVIETEThOBETILTE
MK-0791 DEEDETIZDbhichot, Lichis
- MK-0791 i3, —20°C ¥7:1%—80°C TAH/M &bk
L fiEsRTik 70 AR, e MR, AHHTIR 56 AMR
=k b, FLERBEMATIL —80°C ThHip &b 42
ARREECTHDH T ENHELM LT

1. # =

LEOERI LY, HiKE XOHEBNO MK-0791 &
EoRiEks LT HPLC K X5 EBBEERI LI, ¥
# MK-0791 1, ¥+ T —20°C 5\ ik —80°C
<, ER@BRTIE —80°C TRELLESE, 17 AM
FREBTHHTEERR LI

CaroLyN BT BABEH 2B A \vic mE+ MK-
0791 WEREERCOVWTHEL T WD, L Lighb
COREETE, =Frv S ) a—VERDOE—I M2
e /5 ALREE— 7L LTRDOND T EnD,
gRFlE LTO=F vy /) 2 - Ve STAROAIE
ALY LI 2R

e b, R, ¥ X OVEH3IBEDO BED MK-
0791 »¥sin Lic O AR X % BUREL, MK-0787 o
HEDOEECH b LY, ThEh 75~83% &L RiFlk

BREYE 2T 2O LbLEGBEKE S MK-0787 o
%Ent MK-0791 O3 X OBEC B L TR By s
ZTWRRWE ERTFRINDo IHREFHRAFRT ¢
% RiGLBRMED X, REROERMESBFT 05
ug/ml DRE EF CRAWETNETDH D, EEAD MK-
0791 % 2.5 uglg ¥ CHRHTFETD oo Hloz)
2b, AEE MK-0791 o s kO BPERE D%
CERTHD LERIN D,

MK-0791 o e b IC &1 2 REMRRR TR,
MK-0791 ix MK-0787 DFLEDEEL L H LT —20
°C XV —80°C TRIHMRETH >0 ELEFM
HBE BV MK-0791 0RERRR T, Borevx
—rOFETCHRELEBECEIR dFRECR—h
LEBESE LD BIRFLCEES (BIE AL
IORERETHDZ LMW RINT ok, MK-0791 i1
AEHERTEECBIRISWT N-7 e F 1 EFIR# S hs
2, MES SR THEBLICHAEY X — b O EER
MK-0791 %ML Th N-7 e F A HRERLENE
ERBERL TS, bz 25 MK-0791 iXthH
1, $hEF IOCEBATRETHY, Sbic MK-0787
DHHEL TV T MK-0791 ORERCEELRIEIN
WZ EARERRB, Lichte T MK-0791 Oakak
X —20°C BB\ —80°C T, ¥ oMMkl —80°C
TRETHIELRETH Y, ARPREORECEEN L
W RSN,

X [y

1) DEMETRIADES, J.; S. MAGLIETTO, P.SOUDER &
L. WHITE : Analytical procedure for the deter-
mination of MK-0791 free acid in plasma,
urine and infusion solutions (reverse-phase
HPLC, post-column derivatization, fluores-
cence detection). MSDRL data (unpublished,
1982)

2) CAROLYN, M. M. &L.B. JEFFREY : Determina-
tion of Imipenem and Cilastatin in Serum by
High-Pressure Liquid Chromatography. An-
timicrob. Agents Chemother. 26: 78~8l,
1984

3) EIHE, BAEKN, KARE, EEMT, Kl
BT, ®ERD, B W ZEREMHECKTL
cilastatin sodium (MK-0791) o 4 fkpyBfE—
MK-0791 3 X ORHH#H O M R ES X O R
HEfit ®8—Chemotherapy 33(S-4): 323~328, 1985
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ASSAY METHODS FOR CILASTATIN SODIUM
IN BODY FLUIDS AND TISSUES

Keisuke Kamer, Axkiniko Oxazaki, Noriko Oxkapa and Kenjt Hamajima
Research Laboratories, Nippon Merck-Banyu Co., Ltd.

High-performance liquid chromatographic methods using post-column derivatization with o-phthalal-
dehyde have been developed for the assay of cilastatin sodium (MK-0791) in body fluids and tissues.

Whether MK-0791 was added alone or with MK-0787, the recovery of MK-0791 from human
plasma, urine and bile was between 75 and 83% and the coefficients of variation were 6% or less.
Calibration curves were linear in the concentration range 0.5~50 pzg/ml of MK-0791 and it was
possible to detect 2.5 ug/g of MK-0791 in tissues.

MK-0791 was stable in human plasma, urine and bile for at least 70, 56 and 56 days, respectively,
when stored at —20°C or —80°C. MK-0791 was stable in rabbit tissues for at least 42 days when

stored at —80°C.



