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2) AETRAFZRCERBOLEE(LH [1M Morpholino—propane sulfonate (pH5.0)/Ethylene

glycol (1 : 1,
KK T0.04 g/ml TH -1,

v/v)] 2MA B, 1o, REOXR—/3—=F 4 27K & ARAE TRRIGIME Mm& K

3) WEHEMA RR (M, mE R 3-80°CTHRET I, DL b 8AMREET

HoT,

Key words : ritipenem acoxil, ritipenem, bioassay, plasma, serum, urine stability

Ritipenem acoxil (RIPM-AC) 771V 3I% 1) 7T -
Avazr (H7 702y TH) TARINIRE
REAR7 ML EH DI ZAFLVEEORRXLFITH
B0Y  KEIIEMENTELMIEMAD ritipenem
(RIPM) iZ#a N3, BeBAHTEBI NIHE—
FRER® ICRBE# L, bioassay #IT & % RIPM D&k
NEERAEEIIOWTRET LIcOTHET 5,

I. EBRMBELUAE

1. FREA

RIPM (Lot. Batch : 003/7 ; 870 u g (J1{fi)/mg) &
TrNIZYT « ALOIUARHICTEARLIZbDER
Wi,

2. REH

Micrococcus luteus ATCC9341, Bacillus subtilis
ATCC6633, Bacillus subtilis ATCC 12432, Staphy-
lococcus aureus 209P IAHEMICTHRAREDO LD
ZH\\ 7z, Staphylococcus aureus ATCC25923 (3 B A&
EFERRREREFRD S DS E5HRER VT,

3. REREH

MREEM D Antibiotic medium 1 (Difco), nutrient
agar (NA, HWHL%¥) BLOI/ZVB=FbY T L -
2kf04 (BAE{LE) 2=RmMUIC NAZR W, 8k,
JIVBR=F b)Y LARIHERZBRERNICHEMICMA
A= b7 L—7TRBEE L

4. BEEEOHH

M. luteus ATCC9341 i3, BARNAMBEERBER
H(AME) OFRKICHE U THASBL, 10° cfu/ml @

Bl % BE A EE IS 0.02% (v/v) #EME L7, 72, B
subtilis ATCC6633 ¥ & Uf B. subtilis ATCC12432 3,
HitEiC# D B. subtilis ATCC6633 DFRIEICEL T
10°spores/ml DT A HEBI L, MEHTEMIC 0.1%
(v/v) R L 7:o S. aureus ATCC25923 & £ U S.
aureus 209P DIFE L, NA #EMiT 37°C, —REEEE
ZL-HEICEEEEAE/K (10mD) 2MAEEL,
10° cfu/m]l OEKICHABEK, REAHEHM (AM-1) i
0.1% (v/v) #EREL7,

5. EERKOHSE

RIPM ZEMICHFEL, #KkEMA T 1000 zg (B
i) /ml DOFEHEFIE % FBL L 7o

6. KEALH

1M 3—(N—Morpholino) propane sulfonate (MOPS,
+ 7454 F A7) /ethylene glycol (BAHALE) % 1 :
1ICiBA L7ze MOPS @ pH 3 2N NaOH THEIL,
ZELRIZ-20CTRE L 7.

7. BERRK

BEEFRKRIZ, bSO WERD, 1/2x TE/LA
(ZEMACEFBROBRERRKEMA 2 bD)EA VI,

8. WAEMFHERE

1) R="R—=F 1 X% REBZEME L /g7
ml Z5EL, KEETEII S TREFER (# 90mm
vy —L) AT S, 4 CICH LEBRKER RK
50 ul 2 BEAAERR—/8—=F 4 27 (Thick, &8
mm, BFEREEK) £FRECRED 1, 37°C, 18~20
RIS E L 7o

BERFBATIE 2-2-50
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Table 1. Stability of ritipenem in body fluid without a stabilizer
. Added Temp Remaining activity (%)
Body fluid o
(ug/mb ) 0day 3 day 7day 14 day
Human plasma 1.0 25 100 0 0
4 100 31.3 0
~20 100 84.0 68.9 70.6
-80 100 88.2 75.6 88.2
Paper disk method with blank plasma as the standard solution.
Table 2. Stability of ritipenem in body fluids with a stabilizer?
Added Temp Remaining activity (%)
Body fluid o
(ug/ml) ) 1day 3day 7day 14 day 28 day
Human plasma 1.0 25 88.2 84.4
+ 4 96.8 104
stabilizer -20 104 108 103 103 92.1
(1:1) —80 100
Human serum 1.0 25 107 90.1
+ 4 97.9 113
stabilizer -20 115 113 116 106 108
(1:1) —-80 100
Human urine 10 25 98.7 87.6
+ 4 90.6 93.8
stabilizer -20 95.3 100 97.8 97.8 89.1
(1:1) —80 100

Paper disk method with 1/2x stabilizer (MOPS pH 5.0) as the standard solution.

2) Agar well & : REFR GEizy +—L 24D
12 ml) ICERZEF# (Zone puncher ZP-SM ; ¥ X F
LYA LX) ZHV, AR 8mm OFLEZEFL 7.
BEFLNICKRIE 50 1 ZFEA L1,

FIEMBERORMEL, BHMEIEMAAELESE (Zone
Analyzer System ZA-FIl, Y X FLH¥ 14 1 Xtt)
ZHW,

9. RETORENE

BERADOFHEMZRE, /%) VOBIZCERZND
B, BXU, AR UVIEMEOMER BV, RbER
ICRBERANSEI L. bDEB W, AXHO Table
1 3FABE AL, FAEOBKICEREREEZRIE L
Too BREEMHIHRBORNEMEE 100% & L 7B d B
fEE LT UL7, £z, Table 2 3K 2 —1EFBIL,
ZRBRETHEDOBHEKEBER, —80 CIEEL, TR
528 HEWC—FERIE Lo, BEEM 28 B, -80°C
DRERAEZ 100 & LAcROEEBEE LTRLUK, —80
°CT 28 HEIRE L - AR O ERIE T IMERH 1.0420.1 n g/
ml (E#HE£LSD, n=6), MEH 1.02+0.05 4 g/ml],
F7z, RO 11.720.54g/ml TH >72 (Table 2 ),

I. & 2
1. REFEDER
Fig. 1 I 5 BROREEDORERER LT,

M. luteus ATCC9341 (3, REBOEZNKEL, H
FALHEATH > e RBBEEDSTHE 7120 —4, S.
aureus ATCC25923 (3IfEZ B L VB HRE (0.08 1 g/
ml) TEND, HIEEOERAREETH -7, %
72, B. subtilis ATCC6633 & S. aureus 209P i3, BE
BMOMEE, BRHBERE L b B. subtilis ATCC12432 £ D
£,

—7%, B. subtilis ATCC12432 |38 &R, BHIEMHO®
HHEIORTRLENLIENDS, ZOK%E RIPMO
REFIEE L7,

2. HEhoER

Fig. 2 ICNASEMIC /7 T V=4 b Y w AARML
7 DRRIEMICRIZ T B AR Lz, BIEMIZ 7 = VB
ZF MU LOBRMBICHEVAEZLCLD, RERELS
Eofto BB, JZTUB=F MY LBES1.0%E L
b, HOABIHENRON, Chib, REME
MITIZ05% 7 T UB=+ by LFRIN NA 852
5T EE LT,

3. ZELFID pH

ZEH DR TH 5 MOPS © pH % 8 X ¢ 185
OEIEACRIZTHES Fig. 3 1cnk L, BERES
(0.04 yg/ml) THEXL 728, MOPS @ pH 5.0 2% b
REQHIEAER LI, ChEOIBOERTIE, BF
{tFID pH % 5.0 & L7z,
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4. ¥EMio pH

L7, Fig. 41 pH ZFB LT VRESEM (pHT.0
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Fig. 1. Standard curves of ritipenem on various
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Fig. 2. Effect

test organisms

Diluent : Distilled water

Medium : NA, Nutrient agar(Eiken)
AM-1, Antibiotic medium 1 (Difco)

Paper disk method
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o +0.5%TCD (pH6.6)

of medium supplemented with
trisodium citrate dihydrate (TCD) on
standard curves of ritipenem

Test organism : B. subitilis ATCC 12432
Diluent : 1/2x Stabilizer(pH 6.8)
Paper disk method
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pH of Stabilizer
e  MOPS (pH5)
o MOPS (pH6)
=  MOPS (pH7)

Effect of pH of stabilizer as a diluent on
standard curves of ritipenem

Test organism : B. subtilis ATCC 12432

Medium : Nutrient Agar+0.5% Trisodium
citrate dihydrate(pH 6.6)

Stabilizer : 1M MOPS : Ethylene glycol(1:1)

Diluent : 1/2x Stabilizer

Method : Paper disk method
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Concentration (pg/ml)

e  Medium (pH6.6)
o not adjusted (ca. pH7.0)

Effect of pH in assay medium on stan-
dard curves of ritipenem

Test organism : B. subtilis ATCC 12432

Medium : Nutrient Agar+0.5% Trisodium
citrate dihydrate

Diluent : 1/2x Stabilizer(pH 5)

Method : Paper disk method
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Fig. 5. Standard curves of ritipenem with different
methods

Test organism : B. subtilis ATCC 12432
Medium : Nutrient Agar +0.5% Trisodium

citrate dihydrate(pH not adjust-
ed)
Diluent : 1/2x Stabilizer (pH 5)

5. HIEEDHE

Fig. 5 1ITR—=/X=F 4 X7 B XV agarwell ®ETORKR
ERELBLTRLI, WTNOHFETHRERE
(0.04 g g/ml) ITEZTEM -1,

6. IM4E - ROLE

Fig. 6 & MM, MAEBLVCROREBRICKIETT
HEBER LI, SEORENAEZMA 2HORERIT
1/2x BEALHI TR Lo B & 131 —F L 72,

7. REDOREK

RIPM %2t MABRHFTRELCEBEOLERII>WVWT
e L7ce REMAFZHRMLAEWVWES, RIPM (M4
BHETTREL] (Tablel), ZhicHtL, EE/LHZ
WUk, RIPM OREFHROREHIIB L LK
(Table 2), 28 HFEREL 28, b b M4k, Mm&E K
F1D RIPM (3-80°CTHETH -7 (Table 2),

m = %

HEEFRPOERBEEARET 554, AEHTOE
FlOREHICOWTERET ZLEND B, HIL/AXx L
@ imipenem®, meropenem”, panipenem?® D 15
A, MR, RIEPICEELREMA, EH DO
CTIERMNIEINTWS, RIPM OiA L, RBE~O%&
ELFIOBRMASHETH 5,

AXOE AR VicBWVWT, M4, RARHITEREK
%, BbiIcEEARERML, AERE TEER (-80

Concentration (pg/ml)

1/2x Stabilizer (pHS5)

Human serum + Stabilizer (1:1)
Human plasma + Stabilizer (1:1)
Human urine + Stabilizer (1:1)

Os O e

Fig. 6. Effect of human body fluids on standard
curves of ritipenem

Test organism : B. subtilis ATCC 12432
Medium : Nutrient Agar +0.5% Trisodium

citrate dihydrate(pH not adjust-
ed)
Method : Paper disk method

C) THREL, KRDEHE RIPM D bioassay &I
DWTI, BRI, M. luteus ZRTEE & LIZRIEEND
3%, BrRE—HAROAETI SICRAIEEORF %
1TV, Table 3 IR LIcEREMEEREHRTE L. A4
ER3NEETEDILDOTH B,

Table 3 1Z/R L7 BIEE S MBIDH I~ 8 fERIE
BRENENSE, MEOEL2EVIREE, BRESLM,
RENRTH D, AETOREFHIAERED L\ B.
subtilis ATCC12432 %:&E L (Fig. 1), BREHEMIZY
IUVBR=F MY VLERMTEIETISICRIERES
motc (Fig. 2)o 7T VEBE=+ MY Y LORMEER
05% M BEYTIORN CRREBOEBT ICHEELRIZ
T

ZEAHNIL, MBOLENH (1M MOPS (pH6.8)
: ethylene glycol/ 1:1]® MOPS @ pH % 5.0 icZ &
Lo COEMHI, bioassay TORIERENSZE 52
Ltk b (Fig. 3)o %/, AT, TXAEIEE
IITA B &L D EEMI pH I3ETHBI TR W\ 2 & 2 B
L7z (Fig. 4)

BRRAOHIZI, AR EHERMTEIWE
Bbd %, Table 1 ITRTW< MiEH T RIPM R A%
EThoteo —H, REICEBOLELHEMA —80C

TRELE, DHEEd 8 ABRBEETH -1
(Table 2),



voL.43 §-3

Bioassay i & 5 RIPM-A C o i P& il 527k 101

Table 3. Standardization of bioassay for ritipenem in body fluids

Method

Paper—disk

| Agar well

Test organism

Bacillus subtilis ATCC 12432

Inoculum size

1 X10° spores/ml

Medium

Nutrient agar (Eiken)
+0.5% Trisodium citrate dihydrate
(pH not adjusted)

Assay range

0.019~10 1 g/m!l

Stabilizer

1 M MOPS (pH 5.0)/Ethylene glycol (1 : 1, v/v)

Standard solution

plasma or serum

: plasma/stabilizer (1 : 1)
serum/stabilizer

(1:1)

or 1/2x stabilizer

other body fluids : 1/2x stabilizer

Incubation

37°C, 18~24 hours

1/2x Stabilizer : stabilizer/distilled water (1

PlE, Table3iZ/rL7 RIPM OERENEE > &
E L, B—HARKRICE T 5AKEHPLC 0 RIEE
L CHEEALALY,

X 3
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Microbiological assay method for ritipenem, an active form of
a new oral penem, ritipenem acoxil, in human body fluids

Katsuo Takeda, Shigeru Yano, Naomitsu Hirano,
Tadahiro Matsushita, Motoaki Ohashi and Totaro Yamaguchi
Pharmacological Research Laboratory, Tanabe Seiyaku Co. Ltd.
Toda, Saitama 335, Japan

A microbiological assay procedure has been developed for the determination of ritipenem, an
active form of ritipenem acoxil, in human plasma and urine.
1) Drug concentrations were determined by Bacillus subtilis ATCC 12432 as the test strain and
nutrient agar supplemented with 5 % trisodium citrate dihydrate as the test medium.
2) For the quantitative determination of ritipenem, an equal volume of a stabilizer, 1 M MOPS
[3— (N-morpholino) —propanesulfonic acid](pH 5 )/ethylene glycol (1:1), was added to plasma,
serum and urine samples. The lowest detectable concentration of ritipenem was 0.04 4 g/ml, when
measured by a paper disk method.
3) The activity of ritipenem in human body fluids mixed with an equal volume of the stabilizer
was unchanged during 28 days’ storage at —80°C.



