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Fig. 1. Standard curves of panipenem on various test organisms
by paper disk method
Medium:NA, Diluent:0.5M MOPS
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Fig. 2. Standard curves of panipenem on various strains of

Bacillus subtilis by paper disk method
Medium:HIA, Diluent:0.5M MOPS
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Test organism: Bacillus subtilis SANK 76959
Method: Paper disk method
Diluent:0.5M MOPS
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Fig. 3. Standard curves of panipenem on various test media
by paper disk method
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SEPT.1991
30 Test organism: Bacillus subtilis SANK 76959
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Method : Paper disk method
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Fig. 4. Effect of inoculum size on standard curves of panipenem
by paper disk method
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FRBOPHAS.0~7. 005 1R SR 1E I EH
BoHN, pH8.08 L 9. 0CIFFRHIEHRIZIE ( L B
MAR LN L b, HFREOPHIZT .02 BEL 72,

3. Mg, R, BIEBIUIHOEE

HAEMENEOEAEHTHIEARICHET 0L H
52259, Mg, R, BHE L UCHTAHAPAPMOE
R RITTHEIC OV TR %47 - 72 (Fig. 6, 7).

WTFNOEEHIM MOPS# & 1 © 1ICiREL &
HWHRFNZFAYL 2L DT, 0.5M MOPSH HIERH
RINDFHE LIZIZEFOEREHREHI B LN L L,
MAEFINAREOZRE AR IZFEEE 13/ N W ) DDIEAL
ICHR T AMERS RSNz, ULofSEr s, mifR
FHPAPMORIEIZ I M4 & 1M MOPS#H 1 . 10
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30r Test organism: Bacillus subtilis SANK 76959
Medium: HIA @/y
Method: Paper disk method
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Fig. 5. Effect of diluent pH on standard curves of panipenem
by paper disk method.

Test organism: Bacillus subtilis SANK 76959
Medium: HIA b/
Method: Paper disk method
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Fig. 7. Effects of bile and milk on standard curves of
panipenem by paper disk method -
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Fig. 6. Effects of plasma and urine on standard curves of
panipenem by paper disk method
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Lz,
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N—/3— Ty A7 FGEE4Am]) & 2BH o THIC
& BREUBR N B % 4T - 72 (Fig. 9).

WFNOFKIZEWTH0.019~5¢g/mlnil &R T
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t gL SR EPAPMEENIM MOPS#H & 1
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DM LM THRESF A4 XL, —80°C THSR
7L TR EME % /&5 L 22 (Fig. 10),
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Test organism: Bacillus subtilis SANK 76959 Test organism:
30 Medium: HIA Bacillus subtilis SANK 76959
Method: Paper disk method Medium: HIA
Diluent:0.5M MOPS 9
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Fig. 8. Effect of diluents on standard curves of panipenem

by paper disk method Fig. 9. Standard curves of panipenem in different methods

Table 1. Stabilities of panipenem in samples of human plasma and urine

after storage at —40°C and —80°C
Mean + S.D. (%, n=3)

Panipenem | Temp. Days
Sample .
(ug/ml) (’c) 0 1 2 3 7 14
100 99.9 | 101.4 99.2 | 101.2 97.7
0.25 —40 +0.5 | +1.1 | +1.1 | +0.9 | +1.3
Plasma 0.25 80 100 98.7 | 100.4 | 100.3 | 101.0 | 101.1
+ : +1.7 | +1.7 | +2.1 | £1.3 | +0.3
IM MOPS 2 —40 100 101.7 99.2 | 100.8 | 101.1 97.2
(1:1) +2.7 | +1.1 | +1.4 | +1.2 | +0.8
2 80 100 102.7 99.7 99.4 | 104.2 | 100.0
+1.7 | +4.0 | +3.1 | +2.2 | +0.4
Urine 500 —0 100 100.1 | 103.1 | 100.4 | 101.1 | 102.3
+ +0.7 | +2.0 | +1.0 | +1.8 | 1.0
1M MOPS 500 80 100 97.9 | 103.8 | 100.9 | 100.3 | 101.9
(1:1) +2.5 | £1.3 | +0.9 | +1.0 | +1.3
100 101.6 99.8 99.2 | 100.9 99.9
0.05M 1000 —40 .
+0.6 | £0.9 | *1.7 | +3.8 | +2.4
MOPS 100 101.6 | 100.3 99.2 | 101.3 99.1
(pH7.0) _ . . . . .
P 1000 80 +0.6 | +1.2 | 0.9 | +1.9 | +0.7

FEIZBWT, 2R EL3AMBEKETHLI LD BETERPHICHECHTLI L E LT,

RN, BHICEBRLTIHLESR Y I, BEBIUER
dehydropeptidase-lig (31RO Z & A2 5, b RAEH PAPMbioassayik? &4 % B4 L TTable 2 127
HFCHOPAPMOLEMIIERP LD LRF L L DL HE L7z,

BEIN b, Bioassayic & 2#lISELD 5 b TRIENTE THED

PLEORAHRLE D, HIRLEKRMIELICE  BOHERE LT, BEN——F( 275k 2k
EABHHMOPS TILEL L, —80°C THASRAFL Tk 7 &BIRL 22, MIRIEHIIC R AT 2 AR5 &
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Fig. 10. Stability of panipenem in rabbit kidney after
storage at —80°C

Table 2. Standardization of microbiological assay of
panipenem in biological samples.

Method Paper disk method

Test organism Bacillus subtilis SANK 76959

Inoculum 1.7X105CFU/ml in medium
Medium Heart infusion agar(Eiken)
Assay range 0.019 ~ 5 xg/ml

Standard solution | Plasma; Plasma/1IM MOPS (1:1)
Other body fluids;0.5M MOPS
Tissues; 5mM K3;Fe(CN)s/0.5M MOPS

Incubation 37°C, 18 ~ 24 hours

NLZEns, RMEE, EREELLUVERRES
EFERLLEETO T DRERELEET 25, @%
DERBBRIKDBIEIZ1F, BR2— 1 —F 4 27k
EHAVE, REBEICOWTIE, MICOMED &ML T
BIRL 2B T4 RO AEEE CH L REHEWB,
subtilis SANK 76959 % 8% L 72,

UElnER &ML, PAPMDBE&EA0.019~5
pg/mlic B\ T BRIF U Z i@ a 8 5 h, Mg, R &
DRI ERLHT DV T3 #0.02ug/ml F T, % 72, B4
BEEHT DV T30, 08ug/ml F TORIEHTTHETH -
72o PAPM/BPO i, FEEB L UZDEEOPAPMIE

ExEE L 2546, ZOHUERER, KNBEDHR
2/RLDICTRITHDEEZ LN,

K2 A RNEEBEREORNIC, REBEICB.  subtilis
ATCC 6633% Fiv» 5 LIS A B &4 & [6] U bioassay
BETERRIT>TE, MERERFEREER S 2I133%
HWEIC & - TEBIY 54%, B. subtilis ATCC 6633% k&
FHET L EAREREICHEL TH4BIE,» -2, L
»L, AFENEEBREL2EFT 52 LHh 5PAPM/BPD
B [ HRBR CIR- MBREZEEIERB L, B. subtilis
SANK 769598 & U'B. subtilis ATCC 6633 % REH &
L72MREEIC & ) E—mk % flE L ¢, HE%EK
gL 72 (Fig. 11),
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Fig. 11. Correlation between plasma concentrations of panipenem
obtained by microbiological assays using two
strains of Bacillus subtilis

ZORR, BNZRETRKD L ERESRDDEUZ0.
982% /R L, AHBEMR# r=0.998(p<0.01) & B tF 7 #E9
PEAFED S NMRIEEIZIZTHE LW RSN,

PAPM® i, JRiXK P TOLEML, —40C LU TN
BETHORETH UL L EL 2BBIBERETH B
ZENHERRE NI, %8B, HPLCHEIZ & 25t 5, —
BUCTIRL ) RIMREDTEEL Z L0 L h & e 5T
WBY, LIk T, ERARHI RIS E bICEEE L T —
8OCTHRHFL, HERLIZTERHICERPEMT A =
L7,
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MICROBIOLOGICAL ASSAY METHOD FOR THE DETERMINATION OF
PANIPENEM CONCENTRATIONS IN BODY FLUIDS

Masafumi Hisaoka, Masato Ichikawa, and Toshio Terao
Product Development Laboratories, Sankyo Co. Ltd.
2-58 Hiromachi 1-chome, Shinagawa-ku, Tokyo 140, Japan

Microbiological assay method was developed for the quantitative determination of a new car-
bapenem, panipenem (PAPM) in body fluids and tissues.

Bioassay was performed by agar-diffusion method using Bacillus subtilis SANK 76959 as the test
organism and heart infusion agar as the media. Assay methods of cup-plate methods and paper-disk
method were available with these conditions. However, the paper-disk method will be used in usual
because of simple treatments. Minimum detectable concentrations of this method were about 0.02xg/
ml for plasma, urine and other body fluids, and about 0.08xg/ g for tissue samples.

Standard solution prepared with the mixture of plasma and 1M MOPS (3-(N-morpholino)-
propanesulfonic acid) solution was used for the assay of plasma, and that of 0.5M MOPS for other
body fluids. And the standard solution of 0.5M MOPS containing 5SmM K;Fe (CN), was used for the
assay of tissue samples.

PAPM in assay samples of plasma and urine was stable in biological activity for two weeks under
the storage at —80C.



