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Table 1. Antibacterial activity of tested drug against Pseudo-
monas aeruginosa
MIC (ug/mL)
Strain imipenem/
biapenem cilall)statin meropenem  ceftazidime
P. aeruginosa
PAO1 0.5 1 0.5 1
TH-4643 1 2 1 2
TH-4245 4 4 1 1
CC-704 1 1 1 1

The MICs were determined using the agar dilution method.

FAREEIN A 2 HICHRR 5 2 L IC X ) —E Ik o 720
YIal—va vy AT AOEBSEMEHIIINS O
BIUOE METHEBERRBR "OKE,rSHEB SN2
RHIOWHEG %5 Lo KM EIRE YT X —
7Rz, M L/Z89 A —% % Table 212, F0/%
FTA—=I R L7260 WEDREHER % Fig.
5;DIZR L7,

2) W)

MHB (2T — %52 L7298 i 2 MHB T 100 £512
MWL, Zho 1mL 2B MHB 100 mL (2%
MU7ze A% —F —THAEL A5 37C T 2 K HiHE
FLE, ERWORMEZRGBL, BFWIZY 7~
7L, BAERI (CFU/mL) ##lE L7z,
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P. aeruginosa PAO1 B X U2k @ [ IR & #E P.
aeruginosa (X3 % BIPM O %R W 71 % IPM/CS,

MEPM B & OF CAZ & iR L7z,

P. aeruginosa PAO1 12 %} L, BIPM ® 0.5, 1B &
O 2 ug/mLAEHI Tl 1 W41 0.5, 0.9 B LT 1.210g
DEWEIRAH R0 S5, IPM/CS © 1 B L2 ug/mL
Ve TIE 1 BRI #2123812 1.2 1og DAEB B O R 2538
b7z, IPM/CS @ 0.5 ug/mL TIZ/EA 1 IKER#£1C 04
log DAERE OB DB 7205, VB 6 B % TH
WA BN, 1B X 2ug/mLIEHT 1R F
TOAEFHH DA 1E MEPM 20338 £ 0°0.6log TH
0, CAZ 13312 0.3log TH > 7o MEPM ® 0.5 ug/mL
TIXEM 1 REI#12 0.1 log, 1EH] 6 RIS 1.5 log
AEHBIRA D580 N5, 8 W LR PR A AT A &
N7zo CAZ @ 0.5 ug/mLVEH TIERARBIRD 25O 5
Nih -7 (Fig. 2).

F72, MIC 2°PAO 1#®D 2/ TH % P. aeruginosa
TH-4643 (2xf L, 1B L2 ug/mL T 1 KR #£12,
BIPM i3 0.9 B X O 1log, IPM/CS £ 0.8 38 & U1log
OEBBOWYDRD S5NIze MEPM @O 18 XU 2ug
/mLEHT 1B X2 REMERZIE AR B 1ZIE
EALRD LN o7, 6EMBEICLTBLT27
log DAERBIRD 038D Sz (Fig. 3)o F 72K %
HE 2 ¥k T & BIPM O WA R H AR D MHIA) A3 A S 7z
(F—=%mRET),
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BIPM, IPM/CS ¥ X " MEPM ® MIC 7% [d U T &
% P. aeruginosa CC-704 # VTR LB IIZTDOW
THE L7 10°CFU/mL Mo ¥4, BIPM® 18

Table 2. Pharmacokinetic parameters of carbapenem in humans
Dose Vi Ko a B Crnax
D Model Reft
e diffusion time oce (L) (L/h) (L/h) (L/h) (ug/mL) ~ oerenee
Biapenem 300 mg/30 min ivd-2 10. 309 3.046 4.809 0.740 18.56 9)
Imipenem/cilastatin 500 mg/30 min ivd-2 7.300 1.666 3.935 0.731 37.95 8)
Meropenem 500 mg/30 min ivd-2 9.668 5.306 8.627 0.972 28.32 10)
ivd: intravenous drip infusion.
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Fig. 1. Apparatus for simulating the plasma concentrations of drugs after diffuse administration.
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Fig. 2. Bactericidal activity of biapenem, imipenem/cilastatin, meropenem and ceftazidime against
Pseudomonas aeruginosa PAO 1.
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Fig. 3. Bactericidal activity of biapenem, imipenem/cilastatin, meropenem and ceftazidime against Pseudomonas

aeruginosa TH-4643.
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HWBRATH o725 DD, ZORITWIHRD S,
fEH 6 BEE #4102 2.0 log D AW EIR D A58 Sz 1
ug/mL TIXAERROWPIIRD SN o7 (Fig. 4)
PHEE% 10°CFU/mL & L7284 T3, 10°CFU/mL

FERERE & M ARIC BIPM © 1 B X O 4 ug/mL I C 1 0
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3. Invitro pharmacokinetic model "C D% 1 )15k
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Fig. 4. Bactericidal activity of biapenem, imipenem/cilastatin, meropenem and ceftazidime against Pseudomonas

aeruginosa CC-704.

7o G DA EHER & #5T L 72 (Fig. 5). P. aeruginosa
PAO 1 TliE, AW DR IE BIPM, IPM/CS B L
MEPM & b EERTH Y, BLEIERME 3 RHTZEhE
N25, 2.6BLU27 log DERBIFD DD SNz,
BIPM O34, PURIEZ MM L 2R S OAREE TR
FYGE$ B K (effective regrowth time, ERT) i,
124 T Y, IPM/CS 3 L 0 MEPM @ % 1id 11.3
BIUO11.0MTH -7z (Fig. 5; Ao

BIPM, IPM/CS & & U MEPM @ ERT &, P. aerug-
inosa TH-4643 TlX, £h < 11.6, 11.8 B L 17 10.0
R <TH Y (Fig. 5; B), P. aeruginosa TH-4245 T?
FROERBHEREZRL, ThEn 118, 120 B X
105 B TH -7 (Fig. 5; C)o
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TWhY?, &, FHEH VISR AR LRETH H BIPM
@ P. aeruginosa (2% 3 5 MR A& W 1 %2 IPM/CS,
MEPM B X 0'CAZDO = h & & MKEF L 72 P.
aeruginosa PAO 1 12 %f L T %, BIPM ® 1 ug/mL LA
L OfEH T IPM/CS & FIfEEOATH BB b
720 72, MEPM B X (' CAZ IZ/E/H 1B AN Tid
EREOWAD 1A 7% <, BIPM B X IPM/CS & h &
N CRRMEM 278 L7zo BRI BER CTdH % TH-4643 B
LU CC-704 120§ A RHAEM b FBRTdH > 720 HH
i3, P. aeruginosa (2 L CHUEEEIEH T 1 KR LN
B ZABE (WIHRWEE) & MEPM B X N CAZ I
X, IPM B L T PAPM O 8w E LTwaY, Z
DOFRBE I OENIDOWT, AH SIEREIRE O penicillin
binding proteins (PBPs) (x5 % %00 3 0 BLANE

DFEVIZEYERLTWDEY, T4bb BIPM A
IS L TWwa &2 5N TWw5 PBP 4 ICHAINED
i <, PBP 3 ZBIMMEA W MEPM 8 X O°CAZ £ )
LERE LTENZRENEZRTODOLHELELTWEY,
S OMETTH, BIPM O #) M8 # fE AT IPM/CS & [
HETHY, MEPM B X " CAZ IZH~NERL, A5
DO L FBOM R ONz 72, BHRERE 10°
CFU/mL & &< L7234 T2 T, BIPM i 10°
CFU/mL B D4 & RIS 1 ug/mL B T3 imvi
WhzmRL7A. LaL, IPM/CS, MEPM B X UF CAZ
EH CEGCRBRR DA RS hdolz. Thbh, B
MW & L7284, BIPM o401 8% )1 1% IPM/CS,
MEPM B X O' CAZ IZHREWZ L3 E 2 bz, §
TIZ BIPM O & W H13, IPM/CS & [ #2512 A
BOFEL %), MEPM B X UFCAZ X ) ZiFi2 w
EDOWETD B D, S OKETH BIPM O 5 8
W, BHEEOEEEZZTIC W ERWAL,ICE
of:o

R T b~ BIPM Ol # % 5-& 13 300 mg/[H]
THY, IPM/CS B LU MEPM i 500 mg/MTH %,
In vitro pharmacokinetic model % i\ CZ O 5ET
® BIPM, IPM/CS 3 X O MEPM #5- % ® & b 4k
WEHERL Y I 2L — L2 ED P. aeruginosa DA
WHHER OE W% ERT I THIE L 7. P. aeruginosa
» 3%k 12 & § % BIPM ® ERT i3, IPM/CS B & O°
MEPM & HETH > 720 REEHOBNL TV -5
7 5 XRBEO T PRI )R 2 AT B IR AR
BELCEWT 2 ERT O HIRL R T W LWh 5K
Mt % 946 L 72 BIPM @ 300 mg/[#¢5-1%, IPM/CS
B XU MEPM @ 500 mg/[0] & [{55 DL EORER) R %2 R
L7
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Fig. 5. Bactericidal activity of biapenem, imipenem/cilastatin and meropenem against 3 strains of Pseudomonas
aeruginosa in an in vitro pharmacokinetic model; (A) P. aeruginosa PAO 1, (B) P. aeruginosa TH-4643, (C) P.
aeruginosa TH-4245, (D) Time concentration curves simulating the plasma level of carbapenems after a single

diffuse administration of the clinical dosage.
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Evaluation of in vitro bactericidal activity of biapenem against
Pseudomonas aeruginosa

Minako Araake, Makiko Tabata, Masaki Shimizu, Mariko Tani,
Tetsuro Hara and Hiroomi Watabe

Pharmaceutical Research Center, Meiji Seika Kaisha, Ltd., 760 Morooka—cho,

Kouhoku—ku, Yokohama, Kanagawa, Japan

The bactericidal activity of biapenem (BIPM) against Pseudomonas aeruginosa was compared with that
of imipenem/cilastatin (IPM/CS), meropenem (MEPM) and ceftazidime (CAZ) in a short—term in vitro
pharmacokinetic model simulating the typical plasma levels of these drugs in human. The short-term
bactericidal activity of BIPM against P. aeruginosa was similar to that of IPM/CS. The initial bactericidal
activity of BIPM against P. aeruginosa was stronger than those of MEPM or CAZ. The short—term
bactericidal activity of BIPM and IPM/CS against P. aeruginosa was not affected by the inoculum size. The
bactericidal activity against P. aeruginosa in a model simulating the plasma level after a drip infusion of
BIPM (300 mg/30 min) in humans was equal to those of IPM/CS (500 mg/30 min) and MEPM (500 mg/
30 min). These results suggest that BIPM is useful for the treatment of infectious disease caused by P.
aeruginosa.



