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Meropenem (MEPM) i3, FRREH/RXSH THES
NEFRLEFB I NVANRRLRB-T 5 % LHIT,
7o LGHE, 7T ABREEE L OBAEEIIN LT
BLVWIIEARY PV EELO THWITEENE % R
R

MEPMOWRIR, HEME OV AKA A % BRETT 5 (B8
L, AEOFHE B L OCHENBENEELELT AL
Ehhb, KRETIE, MEPMOMAENSEHERED
TUEERA O ST 74—l X BERBRE U
RSB RDLERICOWTRE $1T- 2D THES
5o

1. EBMESLUHX

1. fERZERA

MEPMit, FERHEEHRAZMIZTERINIYER
Wiz,

2. WAMENE R (bioassay %)

1) HERH

Escherichia coli NIH], Klebsiella pneumoniae ATCC
10031, Pseudomonas aeruginosa NCTC 10490,

Staphylococcus aureus FDA 209P, Bacillus subtilis
ATCC 6633, Micrococcus luteus ATCC 9341 % V272,
2) WERE

Sensitivity test agar(= » A 1), nutrient agar(= v

A A4, Difco), brain heart infusion agar(= v X 1),
trypto soy agar (= v X 1), Mueller- Hinton agar
(BBL), $ & U'H ARPLAE Y E EE 521 i 58
)" 12 # U 7= pepton agar (pepton 1%, meat extract
0.5%, NaCl 0.25%, agar 1.5%) % A\ 7,

3) IEHEBW

MEPM#E# &t % 50mM 3- (N-morpholino) - propane-
sulfonic acid (MOPS) #& i i (pH7.0) {2 &M L, 1mg
(Ml /mIE R E TR 72, ZEAFRNE, RAFR
WrHOT2AERREY L THR L, @, BRI
1/15M) ~ Bk & W (pH7.0) & v 72,

4) REREHOMES

E. coli NIH], K. pneumoniae ATCC 10031, P. aeru-
ginosa NCTC 10490, S. aureus FDA 209P, M. luteus
ATCC 934113, trypto soy broth(= » 2 1), 37CT
—REEE LS DR, B. subtilis ATCC 663311,
BHEIZHE U CTIER L2 T-# & B A K T1004%
FMLA-b DRV,

5) WREHE

B IE, MERH# (pepton agar)IZE. coli NIH] & M.
luteus ATCC 934113, 1.5%, S. aureus FDA 209P&
B. subtilis ATCC 663313 1%, P. aeruginosa NCTC
10490 & K. pneumoniae ATCC 1003112 10f5 A L /-

*T554 KRHTMAEX B EPITHL-98%
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bOE 1%L 720 FAMR(30X40em)IZ2£E200ml,
G 200ml % FELR—/1—=F 4 27 E(F4 A7 H
ZE8em (R IANH ) ) IZTHRET L 7o, RZHEFRW B
S URE X IR T30 M FiRILek S ¢ 7:%, 37C18
BERTIEE L, REMIEMAOERFHE L,

3. E#EfAkra< s 57 ¢ —(HPLC)#E

1) I aRR P i E ik

a) ABOFE

1% % %05 8 (3000rpm, 5C, 10min)L, L&
¥HPLCAHA ¥ 7L ¥ 7 ¢ V% —(045,m, T¥7 0
FA4RATL, FNTrHATY AT ¢80 (BR))IE
L, ZommriEe L,

b) HREMRDIEMRK

MEPMDAZHE i £ 10mg (J1 i) % EREICHZE L, %
BKIZT1000 g (1 ili) / mI DIE AR % (EH T %
EHIEBAKTHRL T500, 1008 & V5.0 ,8(0
fifi)/mIDFRHER & FE L 720 ZhH DIRHERL00 142
MO b7 mBE((#k) B ARZEME L > 5 —)
900, 1% MR TIREM ZVER L7,

¢) HPLCO&A

YHEIHNES S L LEET 5,

ATALER 414

CHIALEA T L IL-# 7 4(10,m, 3emX4.6mm ¢
(REE) (B MLFmRERHR)
10mM") » B (pH6.8) (Hij LB
)
100mMAE EE/ES b)) 7 4/10mM
) U EERRE WL (pH2.6) © X &/ — )L
=1:1

- BBEIMH A

- BEM B

AT 34
* ¥ F & Hypersil C;g 3um ODS 7 5 A
10cm X 4.6mm ¢ (PI1R) (FEIEH) -
SHANDON#t(3£))
BB x5 — ) PICREARK* =15 85
CEAE 1100,
* i & . 1.0ml/min
“# 5 :UV300nm
* R7—=FAfFrrow bRE
(BERIVART7YIF 9 F)Ing
TIVEEEKERSEL, 1000ml
L ¥ % Tetrabutyl ammonium
dihydrogen phosphate 0.005M &
o
A #1000 % BEHHIA (% 2ml/ min) 12 T HjLEE 7
7 LIZHEE, MEPM* RS 45, 30HICHBEY)
NEZ, Mih S LALRIMES 7 L% BEEL, SWFHE

BB CRIALEEA 7 5 4 & 0 % L 7-MEPM % 5341 5
T LTHHER LT, BIESY T LIEFDI5514IC
GMATLENDBEL, BEHEB(HE LM/ min) TS5
DEGERT D, FORIEKROBFITEALG I 2 BEIHA
(R 1ml/min) TEH L TH <,

2) BRI E

a) HBOHRE

RAH EHPLCAI A » 7L > 7 1 b % —(0.45,m,
IXF074RA713, YV oH AL R x50
BRINHEL, 2ol %R L1,

b) MRERDOIER

MEPMDIZHE £ 10mg (/7 1ii) % EHEVHFE L, 7
BRI T2000,8(F i)/ ml DERHE TR R % ERLT B0
S LI K THMRL T1000, 10,g(H1fi)/mlDEE
EHETET Do IO DEETI00 112 EF K900
A A THREBRZIER L7z, B OMEPMATAIE
BHEATBZ L ETFRINLEEE, B2 ELKT
BEICHRL 72

¢) HPLCO&ft

« ¥ 5 5 L Hypersil Cig 3,m ODS 7 7 4 5cm

X 4.6mm ¢ (97%)
BB TN NV D) UEEEEHEE(10mM,
pH7.4)=6:100

*TEAR 1100,

L 1 1.0ml/min

- B D UV300nm

4. EFREDICBTAREN

MEPM%Z i L7- b Mg, miE, KRB L OBH%
20, 4, —20, —80C(RBIt+H37C) THREFL-HD
BN IBRETLERET L, M3, MBI ORP
R, BIROHPLCIETIT o 700 BT, LT
DFIETHPLCEIZE W T 572,

- BTALEE 100,110%7“ CTWNIKE A =100

py IKREGHEA A K800, %R 5o
« T/ 7 L ¢ Nucleosil 5C18 4.6mm ¢ X 15¢cm
- BB . 0.1%SDS% & ErpH2.8 citrate-Na,HPO,

¥ 1B W% (citrate 8.84g/ 1, Na,HPO,
2.25g/1) . 7 F= MY V=75:25
CEAE 150,
 JiEE © 1.0ml/min
< B D UV300nm

I. XBERHLVEE
1. Bioassay{¥: D&t
1) HREWDEE
MEPMIZ#F 9 A4 DREOMICEIE DR EE
L, BEZMDEVE. coli NIHI, K. pneumoniae ATCC
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10031, P. aeruginosa NCTC 10490, S. aureus FDA
209P, B.subtilis ATCC 6633, M.luteus ATCC 9341
D6tk EFEV, 0.1~100,e/mDIREEFIZBIT 5
k@M%, R—s8—F 4 X7 FE% K\ pepton agariFith
THeBHRET L7z (Fig. 1)

E.coliNIH], K pneumoniae ATCC 1003175, ifl%ERREE
AR, EEMDBIFTH O LEDRETIL, E.
coli NIHJ, K. pneumoniae ATCC 10031 D2HEE X AV
AZ LIZL7

2) IR ORET

Ecoli NIHJ, K pnewmoniae ATCC 10031 % HERH &
L, _—3—F 41 R 27 EIZTMEPM Dsensitivity test
agar, nutrient agar(= v X 1), brain heart infusion
agar, trypto soy agar, Mueller- Hinton agar 3 & O
pepton agar = 353 % BH1E I % e#HRES L 7 (Fig. 2, 3)o
E. coli NIH], K. pneumoniae ATCC 10031 3t (2 pepton
agar?ik b K& RMIEA %L, BERRIE, pep-
ton agar & nutrient agar (= v A 1 )HK Ao 72, pep-
ton agar & nutrient agar (= v Z A )&, NaCl i &
(pepton agar 2.5g/1, nutrient agar 5g/1) A%, 6 LA
BTHBHIZE Db S TE. coli NIHITOMIEF D&
X3, pepton agar DHFENRTEB Y EROBE b K
X577 % Tpepton agar 5 H DNaClilRfE % %
LS4 THE %17 »7-(Fig. 4)o NaCligE * &L st
BT LWL VE coli NIHJTOMIEHOX E S, EROD
WEMFBEEICELY, NaCUHERMOSE& O A 8RR
FLIEME %R L2ERBIEMICZ 5% h 5 720 K. preumo-
nige ATCC 10031 T3, NaCLEBEIZ & 2ELIIAL
¥, WTFhOBEEICBWTH2EMIEA* R L7,
# 5T, MEPMIZxt$ BE. coli NIHJDRESEX, NaCl
BECEEYST, NaCIOLRWEENELTWAE
# % 5 N7, Difcott Dnutrient agar il (XNaCIA &
NTEBLTHRAEIESHTHY, E. coli NIHTORWERE
BWIZBLTWAEEEZONI-DTUHRDOKE L, E
coli NIHJ &5, HEHhidDifcott Dnutrient agar ¥ AV»
AT kLT

3) HipHOMRET

Difcott @ nutrient agar DpH % 5.8, 6.7, 7.5\Z %
L, B#pHORBHRIZBLIZTHEBE - —T 1
2 7 ER BV TR L7z (Fig. 5)o WITRDOPHIZB W
THEBALZEEMA»ESOh, AERELRIFTH-7,
Z DR M HIEMIL, Difcott Dnutrient agar ¥ ALK &
Bh(FTFpH6.8X0.1)FHWAI LIZLT

4) BHEAEOLE

E.coli NIHIOBHEHEBDEB R X—/—T 1 A7k
THRE L7 BE2.4X10°CFU/mUlHE LCHT %

B H100mlIcx LTS5, 1.5, 0.3%DEIE THEE
L7:(Fig. 6)o °

I T~NT27 Y 7—TARE SEIEEVDHVIE
ERELRBEMER L, —F, BEREIHENS
WIIEBL A ERER L, COERLVEERE
#15%2 L7,

5) FhaLEEER OZE

NR=S=F 4 A7 FICTIEERE 2 ARy MR, Z
BTO0, 30, 604 FHiLER s+, 37C THI18MKEMILL
ELREBE TR L, FHILEEBAI RV, HIE
HOKESFETREL 2AEMERLAD, 309,
60 TIIFREE R o720 T TFmHLEFEIL
30 TITH) T LIl L7

6) BREHEDHE

B v T, BERILBEL LPR——=F1 2
JHEICTREREIERL, &4 % LBRET L7 (Fig
7)o DR, BRILILHEL K O RBEE IS,
S hS, R=N—F 4 A7 ETHREBRREIL, 0.06
ug/mlE REFREEEATR L0, #EDEH SEE
FRLNR—S—F 4 AZETITH) T L7,

7) M, MmiEH L PCROEZEORET
NR—)S—F 4 A7 FEIZT,  PHEROME, MmiE,
REBOTHFRIER L -REH L, 50mM MOPSHH
H(pH7.0) % AV THAHRIER L - EHR % LLBRET L
720 X, BIBEIZKEALH & L TIM MOPS# & #
(pH7.0) Z M%E X MiFEIC1 © 1T L /mRmIc &
DVERL L - REBIZO VT LLBH#RET L 7-(Fig. 8)o
ZFOHR, F4OBREBRI—HL, FREOZEIIZD
c)ﬂt&'ﬂ’?f:o

8) Mt BEnKEt

NR—=)S—F 4 A7 FEIZT, ¢ PHEKRDJEH, b ME
i+ 1M MOPS#% 1 #i (pH7.0) IR &M 5 & UF50mM
MOPS# 7 #% (pH7.0) THMRIER L R EM & LB
T L7:(Fig. 9)o ZDHER, 30OKRERIT—HLA
REoZEIBDONLH 571,

2. HPLCHEMD#ET

v B X ORFPOMEPM A HPLCETER L7
L&D a7 bMF v— b %¥Fig 1013R L7z, MR
BEA TR 9 F U FEFRVWAIEICLY, R
BE#247, EERF0.05,8/mITRIEATEETD - 720
FREEHIGRIFIF M #975, ERRAL 40/ mITRIE I RE
Thote X, M, REERDEERKSNDEGE -7
DYHERZIDON LD 57, ¥ MIMEPME k5% 0
i 4% B & R K % bioassay i (E. coli NIH] # HREH
EFTBR=N=F 4 A7 FE)BLUVHPLCETER L
& EDOMBERE L7z (Fig. 11, 12), FD#5%E, B
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40
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- .
N .%’ @ K. pneumoniae ATCC 10031
10- _t’,.A’ A M. luteus ATCC 9341
o o A P. aeruginosa NCTC 10490
O B. subtilis ATCC 6633
W S. aureus FDA209P
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T T T
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Fig. 1. Comparison of standard curves of meropenem on various test organisms by paper disc method.
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104 A Brain Heart Infusion Agar (Nissui)
A Trypto Soy Agar (Nissui)
O Mueller-Hinton Agar (BBL)
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Fig. 2. Comparison of standard curves of meropenem on various test media by paper disc method (Escherichia coli NIHJ).
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Fig. 3.  Comparison of standard curves of meropenem in various test media by paper disc method (Klebsiella pneumoniae
ATCC10031).
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Zone diameter (mm)

50
40
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20
O NaCl o
104 A NaCl 2.5g/1
8 NaCi 5.0g/1
0 — T T T T T T T T T T
0.09 0.19 0.39 0.78 1.56 3.12 6.25 12.5 25 50 100

Concentration (ug/ml)

Fig. 4. Effect of NaCl concentration on standard curves of meropenem. (Escherichia coli NIH])

Zone diameter (mm)

Fig. 5. Effect of medium pH on standard curves of meropenem (Escherichia coli NIH]).
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20+
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A 1.2 x10° CFU/ml
0 = T T

T T T T
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Fig. 6. Effect of inoculum size on standard curves of meropenem (Escherichia coli NIH]).
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Fig. 7. Comparison of standard curves of meropenem obtained by different methods.
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g' 207 a— O 50 mM MOPS (pH7.0)
:E é/ A\ Human plasma
.§ g/ A Human plasma+1 M MOPS (pH 7.0)
104 O Human serum
B Human serum+1 M MOPS (pH 7.0)
@ Human urine
0= T T T T T T T T T T
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Fig. 8. Effect of diluents on stadard curves of meropenem (plasma, serum and urine).
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Fig. 9. Effect of diluents on standard curves of meropenem (bile).
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R M AR T0.9963, FREKF0.9965& 2 Wiy  MMLABORESFHRET L,

TRIF MR RS SNz, 1) M¥¥H L miEiE(Table 1)
3. EBHHPTOLREN TEAFERMOB S, —20CTIHMHE, —80CT
b b, iMiE B L ORBIFTMEPM 50 .8/ml, R 25 ABIREETH 70 RELHZEHMY S & 20,
T1000,g/mDEREHELFRETORERIZD —80CL b2y AMREIIL 57

WTHPLCHAI THET L7z, [RIBRIZZEEILHI & LTIM 2) SREFHTable 2)
MOPS#: i (pH7.0) # AR4KIZ1 D 1(v/v) DEI A TR BENREEIZ 2D ST, —80C T2 AM%

Meropenem
100 pg/ml urine
Blank plasma Blank urine Meropenem
Meropenem
10 pg/ml plasma ]

Meropenem —j

Meropenem

Meropenem

. |

Fig. 10. Typical chromatogram of human plasma and urine before and after administration of meropenem.

100

10000
10 1000-
g g
8o B
3 .
> 1 i 100+ o,
3 3
2 @
=] K] °
@ o
0.14 104 o
R=0.9963 . R=0.9965
o o
Log(Y)=0.947 x Log(X) +0.121 o Log(Y)=1.037 x Log(X) — 0.22
0.01 T T T ) 1 T T T )
0.01 0.1 1 10 100 1 10 100 1000 10000
HPLC assay (ug/ml) HPLC assay (ug/ml)
Fig. 11. Correlation between bioassay and HPLC assay of Fig. 12.

Correlation between bioassay and HPLC assay of

meropenem in plasma. meropenem in urine.
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Table 1. Stability of meropenem in human serum and human plasma under various temperatures
Body fluid Meropenem | Temperatures Residual potency (%)
(ug/mb) €0 Oh | 2h | 4h | 6h | 8h |1day |3 day (1 week[2 week|4 week|8 week
20 100 | 99.2| 83.7| 80.5|76.2 | 66.7
H | 5 4 100 | 97.2/101 | 96.2| 955 | 82.4| 71.3
uman plastma -20 100 100 | 93.1| 85.2| 80.1
-80 100 93.3| 91.2| 93.4| 95.4[100 | 96.9
- asma 20 100 97.8 93.8| 89.5| 64.9
“ma“+p 50 4 100 96.1 105 | 96.1| 88.5| 85.3| 78.3
-20 100 98.5| 95.2| 99.9| 96.4
1 M MOPS buffer -80. | 100 105 [103 |102 |103
20 100 {108 | 98.2| 96.2| 74.3 | 62.8
Human serum 5 4 100 | 96.6/106 | 95.5|91.9 | 88.6| 69.5
uma -20 100 : 96.9] 91.5| 85.8| 78.4
- 80 100 953|102 | 95.6| 96.5[101 | 94.8
Human serum 20 100 102 92.1| 85.4| 62.1
“ma+ % 4 100 98.4 99.8| 95.8| 86.6| 83.0| 74.9
-20 100 95.8| 97.8| 99.1| 92.1
1 M MOPS buffer -80 100 102 | 95.7| 99.3| 99.4
20 100 102 95.7| 89.2| 67.5| 57.8
50 mM MOPS 5 4 100 101 97.7] 91.0] 90.4| 85.5| 78.2
buffer (pH 7.0) -20 100 97.0/103 [101 | 98.7
- 80 100 972|105 [101 | 99.3
Table 2. Stability of meropenem in human urine and human bile under various temperatures
. Meropenem |Temperatures Residual potency (%)
Body fluid o
ay ay wee wee wee! wee
(ug/ml) 0 Oh | 2h | 4h | 6h | 8h |1day|3day |l week|2 week|d week|8 week
20 100 | 98.3 | 94.0| 93.3| 91.3| 78.3
Human urine 5 4 100 | 99.1 | 98.9| 98.4| 98.1| 98.3|87.9 | 81.7 | 72.7
—-20 100 101 | 905|950 | 95.7| 86.6| 78.8
- 80 100 103 |96.2]974 | 96.7| 97.2| 96.7
Human urine 20 100 102 82.1] 63.2
.\ 5 4 100 95.8 90.9]90.7 | 82.2 | 74.8
—-20 100 94.9 | 94.7| 95.3| 83.7
1 M MOPS buffer -80 100 956 | 96.4| 99.7|100
37 100 | 81.1 | 66.8| 51.6| 41.4
20 100 | 90.8 | 80.7| 73.7| 64.0
Human bile 50 4 100 97.9 92.5| 87.1|64.8
-20 100 84.2|63.8 | 44.3 | 29.0
—-80 100 101 |96.9|94.4 |100 | 99.0|103
Human bile 4 100 101 106 | 96.7099.3 | 95.6 | 92.9| 88.0| 79.7
+ 50 -20 100 104 |97.2199.1 | 96.3| 95.2| 87.0
1 M MOPS buffer - 80 100 101 |96.9|99.2 [102 [101 {103
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ETHho70 X, 14HBEFTIH—20CTHEETH

2736

CEAHK ZBEMT 5L —20CTLy AMEEIS

tf’)f:o

3)

BB #H5XEH Table 2)

ZEACKHERMDOBGE, 37C, 20CFTh b 5

HAE <

, 4C, —20CTH1HETIONLLESEL,

REETH o720 —80CTiI25 AMIRETH -7
REALKI #HmMT AL, 4CTI0BM, —20CTH
208 M &, MOPSIRIMIC & 0 BEZE IR EMSH L

7z

meropenem (MEPM) in body fluid and tissue samples.

I # E
MEPMOA £ B E &%
BEH
E.coli NIHJ 2 FH\ 5,
5 F B
Nutrient Agar(Difcott) 24 &8 ) HET 5,
iERE
Trypto soy broth(= v A 4 )T37C, —#IEHE
L7- T % 1.5 %849 % (final 10'CFU/ml),
THEHE B & O AIRE
50mM MOPSH & (pH7.0) % A2 5,
WesE h i

WG v Tk, ERILLHEL LUR—1-
F4RAZEOVTRIZBWTHBETETDH

Zu’o

FILE B & UEEERE
FRICTIOFDOFHILEZ TV, 37CT—K
BET 5,

MEPMOE#ERE 7 O< b 7T 74 —I2LB%E
ik

KEBMEB L LR EOH LB

X 78
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ASSAY OF MEROPENEM IN BODY FLUIDS AND TISSUES

Teiji Tomio, Hiroshi Nouda, Tsuneo Kohzuki, Masuhiro Kato, Takao Okuda and
Masatomo Fukasawa
Research Laboratories, Sumitomo Pharmaceuticals Co. Ltd.
1-98 Kasugade-naka, 3-chome, Konohana-ku, Osaka 554, Japan

We performed a microbiological assay (bioasay) and HPLC methods for quantitative determination of

When the bioassay was carried out by paper disc with Escherichia coli NIH] as the test oraganism and
nutrient agar (Difco) as the test medium, MEPM could be determined in plasma, urine, bile and tissues.
We used 50 mM 3-(N-morpholino)-propanesulfonic acid (MOPS) buffer (pH7.0) to prepare the standard
solutions. The detection limit by this method was 0.06 xg/ml. Concentrations of MEPM in plasma and
urine could be determined by HPLC with detection limits of 0.05 and 1.0 xg/ml, respectively. There was
a good correlation between the bioassay and HPLC (correlation coefficient; plasma 0.9963, urine
0.9965).
The activity of MEPM in plasma was stable at —20°C for 3 days and —80°C for 2 months ; in urine it
was stable at —20°C for 14 days and —80°C for 2 months. In bile mixed with the same volume of 1 M
MOPS stabilizer (pH7.0), it was stable at —20°C for month and —80°C for 2 months.



