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Imipenem (MK-0787) OfAEMHFHEREC X 5 FKRARERNEECET 5 R

SHREE-BHER-BNRE
BA A v 7 BAEBRREH PR

#38 carbapenem FZIi4EH| imipenem(MK-0787), (5R, 6 S)-3((2-(formimidoylamino) ethyl])
thio)-6-((R)-1-hydroxyethyl}-7-oxo-1-azabicyclo(3, 2, 0)-hept-2-ene-2-carboxylic acid mono-

hydrate D AIEPIEE BIEEC OV TRET LT,

BSER & LT Bacillus subtilis ATCC 12432, JIEF#E# L LT brain heart infusion agar %/
wak, BEY Y TE BRIUBBER IVR—R—F 4 R 7EOWTROFHET KT AEH
TEETH oTeo == F 4 A7H (EEHEE 2.1x108CFU/ml) iz CD MK-0787 DJET
TRIBEEI3% 0.1 pg (I /ml TH - 7co MK-0787 DRBEROEROEE, HRI|E LTHE, KB
IUBEHEAWT S EOREIEFAOF i 0.05M MOPS £#% (pH7.0) #FREE LTHWB

BLIBLEEBR DN o1,

My X OEH I MES %%E/b#] (1M Morpholino-ethane sulfonate #2## (pH 6. 0)/Ethylene-
glycol(1 : 1, v/v)]) %, Rz MOPS L&t (1M Morpholino-propane sulfonate f2## (pH 7.0)/
Ethylene glycol (1 : 1, v/v)) % 1:1(v/v) DEIEZTHEML, —80°C  THERETS &, il

LY 28 HRIXRETH - o

Imipenem (MK-0787) (Fig. 1) X Enterococcus
faecalis % Pseudomonas aevuginosa %*&is HED
77 ABBES IOREBCR LTBAVWHEAN2 +
AMEAET B EFH carbapenem RPAEFITH 517, MK-
0787 DRIR « HE 72 b VR MFERSME BRI THCEL,
FHOBRABRENEEL THOCBRITILER D S,
AHG iz, MK-0787 oA H¥HERHR TS #
AHYRFL, EENLAERNEBENERERET 2 L
Edi, ZRELRHETRET 5ERFATCORERTOWT
BHLEDOCEOBERITOVWTHRET o

I. RBHEEITHE

L ERZEH

MK-0787 (Lot. L-638, 596-01 D 362, 945 ug (J3{fi)/
mg) (3KE Merck HIzTARK LI, DF AT,

2. KREH

Staphylococcus aureus ATCC 6538 P, Micrococcus
luteus ATCC 9341 33 X 0% Bacillus subtilis ATCC 6633 (1.
MR ARRBEBF 224 &, Bacillus subtilis ATCC 12432
KB Merck #BFED, bA5% 5 T APREC TH
RBEHD L D% By e,

3. HIEREM

MRS heart infusion agar (HIA, :BHL20),
brain heart infusion agar (BHIA, BHE%:), nutri-
ent agar(NA, 3¢BF{k2%), Mieller-Hinton agar(MHA,
BBL), trypto-soy agar (TPSA, $:BHt3) % XOHA
PEWEEE LR (polypeptone 1.0%, glucose

Fig.1 Chemical structure
Imipenem (MK-0787)

COOH

u AN N S—CH2—CH2—NH—-CH=NH-H:0
i
HO—C

CHs

(5R, 68)-3-[[2-(formimidoylamino (ethyl]thio]-6-[ (R)-1-
hydroxyethyl]-7-oxo-1-azabicyclo[3, 2, 0] hept-2-ene-2-car-
boxylic acid monohydrate
0.1%, yeast extract 0.3%, meat extract 0.15%) %
Rty

4. ABREROFE

S. aureus ATCC 6538 P, M. luteus ATCC 9341 s X I8
B. subtilis ATCC 6633 1% H APAENEERBIEE—ZR
Bk, NERABRECE U TABRERZ AR LI, B sub-
tilis ATCC 12432 (30 —JiC AN 7 RR B B R 12
(peptone 1%, meat extract 0.5%, NaCl 0.25%,
agar 1.5%) iz T, 37°C T 1 BMEEEEL, JaTx 50
ml DREEGKCFEE SR 65°C T 30 4HfEinshis,
8,000rpm =T 15 AR DLL, RFEED, ZDfa
Fix 50ml DREHEBAC T 3EBEZ Lok, 20ml ©
WRERF KRB L, B 65°C T 30 HRIMB L1,
ZTLTXORTHEER 1ml P& h 3B E R,
RIREIC 2.1x108CFU/ml o I F BBy A L1,

5. BENER
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Fig.2 Comparison of standard curves of MK-0787 Fig.4 Effect of medium pH on standard curves of
on various test organisms by paper disc MK-0787
method

Test organism : B.subtilis ATCC 12432 j

o Bsubtilis ATCC 12432 Method : Paper disc method, BHIA
o M.luteus ATCC 9341

o B.subtilis ATCC 6633
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Fig.5 Effect of diluents on standard curves of
Fig.3 Comparison of standard curves of MK-0787 MK-0787 (1) pH
on various test media

Test organism : B.subtilis ATCC 12432
Test organism : B.subtilis ATCC 12432 o Method : Paper disc method, BHIA
Method : Paper disc method
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%, Cup i3, MR 6mm, 4% 8 mm o stainless §
UTFoiER ACTRE LI, BHREE L 37°C, 5% VT, BEERTIR 0.3 ml HAE L,
BRI 18~20 FER & L7, b) RGBT
a) @@, 7k B 5 7RO AT HETIER LR TR, B
BEEYEE L UEREMD 8ml #EE 9cm @ &R 6mm OHEES, Tihbb, L /R 6mm O
TIAF» 7Y —VRHEL, KFR-ThicE b HAEx ot 25 v vABEB Y Y v & —CERECALY
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gy, HIvE- 1EREEREGRET Do ERIUCHELE
B0 404 REB Sy MRTHELT,

¢) R=A=F 4 RV o

B » TEC BT FET R LI ERFR,
EEREs LR BB e R—A=F A7 (8
mm, EEFEHEED) HOo¥l,

6. BHEOFREK

0.05M v v 15 & % % (pH7.0), 0.05 M MOPS
(Morpholino-propane sulfonate) R (pH 6.0, 7.0,
8.0), 0.05M MES (Morpholino-ethane sulfonate) 2
#w (pHT7.0), AmnfE, Al monitrol-I (3 V1V
+%), consera (AAME), ARBIV ARRH % Fv
1o

II. £ % & &

1. BRELGORY

1) REBREKROER

Ren—F 4 A7 ER A, S.aureus ATCC 6538 P,
M. luteus ATCC 9341, B.subtilis ATCC 6633 3 XU B.
subtilis ATCC 12432 @ 0.125~4.0 pg/ml D BER I
$UBFEIEFIR B LT (Fig. 2),

LD K& X1k S. aureus ATCC 6538 P, B.subtilis
ATCC 12432, M. Iuteus ATCC 9341, B.subtilis ATCC
6633 @ JET PR Trwotco —75, B.subtilis ATCC
12432 $5 X O% B.subtilis ATCC 6633 (385 /e fHIEFI%
W L2, S.aureus ATCC 6538P % XUt M. luteus
ATCC 9341 ORRIFFIIAEEATH oo

Fig.6 Effect of diluents on standard curves of
MK-0787 (2) Buffer

Test organism : B.subtilis ATCC 12432
Method : Paper disc method, BHIA
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2) BIERAEORE

B, subtilis ATCC 12432 #REEB L L, ~<—~<—F1
A 7812 C MK-0787 o NA, HIA, BHIA, TSA & X
O° MHA @& 5HIEA% EKG L, Fig.3 iRl
oo 1pg/ml DRETOMEIEFOAE IERETS &,
NA, BHIA, HIA, MHA, TSA QIETH - 1A, FHIE
Mo &85 fEx, BHIA=MHA, HIA, TSA, NA OJRT
%o‘ﬁ:o

3) ¥ pH OKRF

BHIA » pH #% 121°C, 15 HRIDEKME D 6.0,
7.0 3108 8.0 wIEL, i pH OREBCTIETE
LRt F AT ERACTRAE L, £LTED
3% Fig.4 Rl

pH 8.0 1w TH LARFIEMANME Irofeh?, BB
LR C O ESEREbh s oo —F, PH
6.0 :sX 08 pH7.0 TRRHIEFOKRE SIcER R bhis
Molle

4 FREORH

i) #R¥K pH OFE

pH6.0, 7.0 35X 0% 8.0 ® 0.05 M MOPS KT
FERURBRY < — =T 4 A 7HETERL, HR
% pH OB Ex et Lz, Fig. 5 CEOEREEXRLEL
L, MHIEADKE B IVERECISWTR EFREK
pH oI Rbhith ol

i) FREERO B

0.05M MOPS &% (pH7.0), 0.05M MES #&&

Fig.7 Effect of diluents on standard curves of
MK-0787 (3) Body fluids

Test organism : B.subtilis ATCC 12432
Method : Paper disc method, BHIA
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Fig.8 Effect of diluents on standard curves of
-~ MK-0787 (4) Body fluids

:Test organism : B.subtilis. ATCC 12432
/ . Method :paper disc method, BHIA

301
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201
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Fig.9 Effect of inoculum size on standard curves

- of MK-0787 - - -~
Test organism : B.subtilis ATCC 12432
Method : Paper dxsc method ‘BHIA
301
g
<
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<
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|
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o.s (]
S
3
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A e 6.3X10°CFU/ml
o 2.1X10°CFU/ml
& 0.7x10°CFU/ml
10+
1 L L 1
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% (PHT7.0) %X 05 0.05M ) vEESEHE (pH7.0)
THERURBERE -~ 7 1 A7ECTERL, &
WHERKOBEIE I RIFT By BRF LT, Fig.6 ©t
DREREARLICZEL, RBRUCBERMTILE -7
FHIEMD k& SIERRRD bhieh o,

1)~ i W R BOKRE - -

I, monitrol-I1.3s X U¢ consera T ?ﬁﬁf’?ﬁﬁ]bt&
Bf% 0.05M MOPS ik (pH7.0) THERIERL

" Fig 10~ Comparison of starrdard curves of MK-
0787 in different methods -

40

Test orgamsm ‘B. subttlts ATCC 12432
Medium :BHIA -

w
=
T

(3
=3
T

o Cup method
a Agar-well method
o Paper disc methqd
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0.1 05 1
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o -

TRER L HERET Lice BR% Fig.7 WiRLZL
¢, Im{&, monitrol-1 3s XU consera % AWTERL:
BEHIT 0.05M MOPS. ﬁfﬁi{{%ﬂib\f{"ﬁﬁibﬁ_&ﬂ
BEEoRERTD O ot ’

iv) I#E, RE I CBRHOEEORE

R— = F 4 A JERTC, MmiE, RklnL#*@%ﬁ
ER L 7-# B % 0.05M MOPS ##¥% (pH7.0) ¢
FRIFBLL I REAR & B L e, Fig. 8 ©ARLIT
L, MR IUBEHCTERLCKRERE, 0.05M
MOPS ##&% (pPH7.0) 2B WCERLRERLE
o7 XD Hhichvo fehs, REAWTERLER
EHIERERC ST, #EH2 0.05M MOPS £
% (0H7.0) ZEWTERUEIEMAL h/hEhots

5 BEHEOKN

B.subtilis ATCC 12432 O 3 FHEH % 6.3, 2.1 %Lk
000.7x10°CFU/ml D &l4 ¢ BHIA w81, ~—-
74 RV BERTHEREEO M EY BT L, Fig.9RL
DERERLICZEL, &Eﬁa&}k(?bﬁkﬁi
PRIk EL LB ER%E R Lo BIEMX 2. 1x10°CFU/
ml BEOECRL P TH -0 —F, REROER
HRBEEEREY T L TLEELZT b ol

6) WREFED KB

HE» v 7E, %f}uﬂiﬁt&klv«\—/\—T 1 27
B THREBREYIERL, &4%HBLi, Fig.10 &R
LT e, WFhoFEZ TS 0.063~4,0 pg/ml O
REETERELED bhi, —F, -BLEMA b REHSE
I EBERBD LR, WFROFEC T b R EE
ARRE I,
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Table 1 Stability of MK-0787 in human plasma and human serum under various temperatures

MK-0787 | Temperature

Time (days)

id .
Body flui (ug/ml) (c) o vizlwe|walws] 1] 2] 3] 7 14] 2
25 100" | 98.5 | 83.4 | 67.0 | 63.9| 7.0] o | o
. 4 100 72.2 50.6 | 10.4
Human plasma 5 —20 100 92.0 85.2| 72.8 | 58.0 | 43.4
—80 100 101.0 96.2] 96.4 | 92.2 | 92.4
25 100 | 98.5 | 87.5 | 86.1 | 85.1 | 56.9| 44.4 | 29.7
Human plasma 5 4 100 91.4 84.8] 73.8
+ " —20 100 9.6 96.6| 94.6 | 90.8 | 95.0
MES stabilizer —80 100 98.8 95.0] 99.0 | 95.8 | 100.6
25 100 | 80.7 | 73.7 | 65.7 | 54.0| 6.6] o | o0
5 4 100 76.2 48.4| 14.4
Human serum —20 100 93.4 80.4|68.6 | 53.2 | 39.2
—80 100 97.8 103.2| 98.6 | 96.4 |101.0
I 25 100 | 95.5 | 88.9 | 72.3 | 68.3 | 54.0] 50.9 | 25.1
“ma’l serum 5 4 100 94.2 85.2| 64.0
MES stabil —20 100 100.4 99.1] 93.6 | 90.8 | 83.2
stabilizer —80 100 99.2 98.4| 99.4 | 97.2 [100.0
0.05M MOPS buffer| 50 25 100 | 97.6 | 97.6 | 96.9 | 96.9 | 75.0| 58.7 | 57.8

* Residual potency (%)

Table 2 Stability of MK-0787 in human urine and human bile under various temperatures

. MK-0787 | Temperature Time (days)
Body fluid .
(pg/ml) () 0 |112|1/6 | 14|13 1 2 3 7 14 | 28
25 100" | 95.7| 83.6 | 76.5 | 68.4 | 28.1| 3.81 0
Human urine 500 4 100 92.7 76.8| 54.8
: —20 100 93.9 85.1] 75.2| 62.3| 32.1
—80 100 102.1 99.0| 95.3| 91.5| 94.7
. ) 25 100 | 97.8]89.1 | 85.4 | 79.8 | 69.6| 36.0 | 22.9]
uman urine 4 100 83.5 69.6| 47.1
M 500 —20 100 96-0 3| o
MOPS stabilizer 7 | 97.3] 94.4| 92.4| 88.4
—80 100 100.3 101.4]| 99.4| 98.6|100.4
25 100 | 75.3| 67.5 | 57.7 | 51.5 | 10.7| 0.8| 0.1
Human bile 50 4 100 86.6 64.6| 30.0
—20 100 94.4 78.2] 62.0| 36.2] 19.8
—80 100 102.4 98.2] 95.4| 98.0] 98.6
Human bile 25 100 [100 | 97.6 | 87.4| 86.4 | 67.0| 51.7 | 38.6
v 4 100 97.2 84.6| 80.8
: : 20 —20 7| 100 0 2
* MES stabilizer 100.4 98.8]101.4| 92.8| 90.4
e —~80 100 99.6 97.6| 99.6(100.2100.4

* Residual potency (%)

2. BBRFORER

b MOE, Mk X OEHT MK-0787 @ 50 pg/ml,
T 500 pg/ml DFEWAFBL, —80°C, —20°C, 4°C
(KkKeh) % K08 25°C TORSEMID \» T B subtilis
ATCC12432 % BREAB L 35 < — -3 —F 4 A Z T TR
fLl, ARz MOPS Z25%{L#) (1 M Morpholio-pro-

pane sulfonate £ (pH 7.0)/Ethylene glycol(1 : 1,
viv)) % L <X MES Z%E L&l (1 M Morpholino-etha-
ne sulfonate #£f## (pH 6.0)/Ethylene glycol (1 : 1,
viV)) RBRET 110/ OEIFT THRMUICERORE
MR LI,

Table 1 3 X 2/RLAC X 5ic, M, miE, REH
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I ORDOWTFHIZ BT S MK-0787 (% 25°C 1= Tid
ALZET, 2 BB TREBENED bhith st —7,
TEFE 35 &, 0.05M MOPS # & % (pH
7.0) FTTOREHR L b2RE 5 DODFEHR 35~50%
DEBREFEENTZD bhic, 4°C TREEFHx LS &
A & 1 BEIEBHEET, 5~15% BEDOKE
Tholo —20°C TREELF XML TS 28 HE T
10~20% BEOIEDE T BE I, TELHF
Mz —80°C T THRHETH L, Ak} 28 HET
1%, EFol NMEDETREEI L, -7
III. BEHIUEE

S. aureus ATCC 6538 P, M. luteus ATCC 9341, B.
subtilis ATCC 6633 % LU B.subtilis ATCC 12432 % &
BRE & LT, MK-0787 0 i R ERIEE X Bt Lico

ABEE LCERLHEIEMAAESh, hoEEES
TOPEIFEETH B B.subtilis ATCC 12432 1'% b &
LTWie, BIERAREE LTI, A EMARELR
% BHIA &3 FL T ichd, MHA TLHLECEEI
Tem oo,

AABREEL A, FREK pH, #it pH ¥ X O HK
DEFER EOFEYRFLLER, REROBERC LS
ERXRDONIcholoh, FRER Lo pH %
8.0 WLk, ZoMIEM: pH7.0 X0 pH6.0 ®
FEEM X b /& oic, b1z MK-0787 42 pH 7.0 £
ETRIZETHD Z &8 LOEBEBERNEE L
TENML, FREELT 0.056M MOPS #2%% (pH
7.0) EREL,

EHIZ, v hME, mif, BHRSIOCRTERERL
foBREfE% 0.05M MOPS &% (pH7.0) THRIE
BRLUCBREREEBLUER WThIBREEITEDS
higholc, ¥1:, BEERSATCWIRAMNBTHS
monitrol-I 35 X 0% consera 2o\ TH e Lich, R
Bz 0.05M MOPS @EERDOBER & 212 Rdbhis
b ReY

HUEDKER X h MK-0787 D AR NRERTEEL LT
ROFENBELTWB EEL BhD,

1. RBRHE

B. subtilis ATCC 12432 2\ BB TH 5o

2. BIEREEH

BHIA 2B&BETH 54, MHA #AVTE X,

3. B5n pH

WE%D pH (% 6.0~7.0 EBETH5,

4. BEEE

2.1x108CFU/ml i H L TH 5o

5. BEATEHE

HBE» v 7T, BRIBERS IO —1-F 2y
BEOVCThCTHRETETH S, EHR 9cm D vy -
VAV AEEIRIEREH 8ml 24T,

6. BEOFR

Iy, m&E B3 X OURRK & 0.05M MOPS 4
B (PH7.0) THRLTH I\vo HF4DBRCTER
MAETHIEIHDEFE L,

7. BREHRDOIER

i, mif, Bk KOREAR X ET 554, 0.06M
MOPS g (pH7.0) THRL TREBXERLT
b IV H &4 DERICTHERIERATETIHIL W E
F L\

BHERBORIE L, HIECEBIHET 5025
¥ Lyt BB MOPS 4 L < ik MES RE{bHly
ik, —80°C W THERFTIE Al &b 28 BE
DR THEDE T2 bhbd LEX bhb,

X [
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MICROBIOLOGICAL ASSAY METHOD OF IMIPENEM
IN BIOLOGICAL SPECIMENS

TapaTtaka Kesapo, YosHiNarl Asaur and Terutaka Hasuizume
Research Laboratories, Nippon Merck Banyu Co., Ltd.

The concentration of imipenem (MK-0787), (5R, 6S)-3-[[2-(formimidoylamino)ethyl]thio]-6-
[(R)-1-hydroxyethyl]-7-oxo-1-azabicyclo[3, 2, 0Jhept-2-ene-2-carboxylic acid monohydrate, in plasma,
serum, urine and bile was microbiologically determined by a thin layer cup, an agar well or a paper
disk method, using B.subtilis ATCC 12432, as a test organism, and brain heart infusion agar (BHIA,
Eiken), which included a clear inhibition zone. Approximately 0.1 pg (potency)/ml of MK-0787 in
biological specimens can be measured by a paper disk method. For the quantitative determination
of MK-0787 in plasma, serum, urine and bile, 0.05M MOPS buffer (pH7.0) was suitable for the
use as the diluent of the standard solution of MK-0787.

The activity of MK-0787 in human body fluids mixed with a MOPS or a MES stabilizer unchanged
during 28 days storage at —80°C.



