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Table 1. Examination of HPLC systems for the
assay of SY5555 in human plasma and
urine
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L7,

2) HIEKSE & ORIE &M

e F 7 HERE2E 4 Table 112, RIE&M 4 Table
AN BN

O. £ & & R

1. Bioassay #:OKES

1) BER R

SY5555 (= &\ B 40k B, subtilis ATCC6633,
M. luteus ATCC9341, S. aureus 209P 35 L U E. coli
NIH]J #:#&0F, agar well 12 £ 1) #I5%E L 72 SY5555 ©
KE#edhiR 4 Fig. 11250 72, BRet L 724tk - b&
WEE B L OBHIERO K E 3wy B subtilis
ATCC6633 # V- 72BE A R LIEN T 22 2o b, B
EHW & LT B. subtilis ATCC6633 % %R L 72,

2) WEFHORE

a) RERHORET

®ER & L T B. subtilis ATCC6633 # vy, BRER:
Mk L T7xrBaAism, NA, HIA, MHA B LU
AM-1 # Fv», agar well #i2 & 0 #l5E L 72 SY5555
niE#dE % Fig. 2 1oL 72, HIEMAFEo kK E 213,
7L B EAE A GRS ED K&, Zoto
TR 7 T o BE AL ) LA E T2, T2,
BHUBE B L ORI OEHEIc B WL 7 2 o FEE
BHMAPEN T2 b &), BESEE L Tz

Table 2. Analytical conditions for the assay of SY5555 in human plasma and urine

Pump Vista 5500 (Varian Instrument, USA)
Detector UV-200 (Varian Instrument, USA)
Autosampler | AS-8000 (Tosoh Co., Ltd., Japan)
Integrator C-R3A (Shimadzu Seisakusho, Japan)
Column

Inertsil ODS (ID. 4.6 x250mm, 5um, GL sciences Co., Ltd.) 7

Mobile phase

Solvent B : Acetonitrile

Solvent A/Solvent B=(68/32, v/v%)
Solvent A : 20mM sodium dihydrogen phosphate (adjust at pH 2.0 with phosphoric acid

Flow rate 1.0ml/min

Column temperature Room temperature

Detection wavelength UV at 318nm
Injection volume 2001
Retention time ca. bmin
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Fig. 1. Comparison of standard curves of
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by agar well method
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Fig. 2. Comparison of standard curves of

SY5555 on various test media by

agar well method
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Fig. 3. Effect of inoculum size on standard

curves of SY5555 by agar well
method
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Table 3. Recoveries of SY5555 from human
plasma, urine and buffer

11 Assay . Bioassay
Amount
Assay g | dsud Recovery C.V.
Sam adde
method pe | Ak (%) (%)
(ug/ml
0.5 101.2+4.73 4.67
Plasma
Agar 2.5 100.8+4.45 4.41
well M/15 P.B. 2.0 103.4+4.91 4.75
(pH7.0) 10.0 101.7+5.73 5.63
0.5 99.2+5.18 5.22
Plasma X
Paper 2.5 100.5+3.66 3.64
disk M/15 P.B. 2.0 99.0+5.26 5.31
(pH7.0) 10.0 100.6+3.72 3.70
Mean+S.D., n=10
2 ) Assay . HPLC
R Amount added Recovery C.V.
Sample
(ug/ml) (%) (%)
Plasma 2.0 103.3+0.8 0.80
Urine 50.0 101.4+0.5 0.51
Mean +£S.D.,, n=6
A. Human plasma
Blank plasma Plasma (1.5h)
SY5555
|
SY5555
B
L 1 1 1 1 J L i 1 1 1 1
0 5 10(min) 0 5 10 (min)

Fig. 9.

Chromatograms of human plasma (A) and urine (B)

BB ED LT,

c) fE#MMRICRITT & PRDOFE

SY5555 DiZH#kiAH & £ P 7—URICE DIRBL 2
BrorEdEfR % Fig. 8 ISR L 72 KRB L UFHRIRT
FHHLL 72 SY5555 AZHEEH ORI #RIZ ) ~ BRIE AR
WrERNTEONERRERELEREID LN LY -
72,

5) HIEMREICET 28E

b M mAER & U o BRI ER TS L 72 SY5555
DOEEMIBE R ¥ % agar well 5B L UR—r3—T4 2
Z7EAC L D RIE L 2kEHR % Table 3I2/RL 72, Agar
well #:Tl, m#f (0.5, 2.5pxg/ml) B LU CEEIE
BE (2.0, 10.0ug/ml) REDFERIHIZ, FHTZ
NEFNHKEBEN100.8~101.2% & 1101.7~103.4
%THoT2, T2, TORNEENIFEII5.63%LINT
Hotz, R—=r3—T 4 27 FETIF, EMEIZFEHTE
NFNHREBEDNII.2~100.5% & 1599.0~100.6%
THY, FOEREIZ5.31%BLUHNTH - 72,

2. HPLC ##st

b Fm#EB LR B o SY5555 # HPLC - CTE R
L7 za=t 77 4% Fig 9IaRL7z, WTho
BaHERRSHRROE—7 L IZRF o BEERL 72,
b b g F 223 RICBEAIBEE ) SY5555 2 smL, A&
HEEICIENRIEL T2 b N2REMR % Fig. 10 12K
L7z, I3f, JREJICHEEZELBFLERIRLN
72, Table 3 IcAREENKEE LR 72, & b mEEic
BWT2.0pug/ml, FRIZET50.0ug/mlicgkE L 72

B. Human urine

Blank urine Urine (0-2h)

SY5555
+

SY5555
4

0 5 10(min) 0 5 10 (min)
after oral administration on SY5555 (300mg)
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Fig.10. (A) A typical calibration Fig. 10. (B) A typical calibration
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Fig. 11. tA)  Correlation  between  SY5555 Fig. 11. 'Bi Correlation  between  SY5555

concentration in human plasma

measured by bioassay  and

HPLC methods

Sk % HIE L 2B EREIZ Z N E N EE103.3
%5 L 1101.4% Th - 72, ZEMREI30.80% B L U
0.51%Th -7, %, REEFRICHBITHMHRET
DEERF30. lug/ml, FRAK THORERFIZ2.5
ug/ml & FHE L 72,

A& HPLC iz & 2R E—HRABRIC BT 2 ML
T R SY5555 i B2l E K5 S & bioassay 12 &
LEIERRE A B L 728 2 A, Fig. 11123 £z
#, RELICHREENRKRIZIZITELC, RVWHEE
VoAl X% (AN

3. SY5555 ki hZeE

SY5555 @ 72 & b AR L ok bARER & IR
H LB EM % Table 412K L 72, —20CH &

concentration in  human urine
measured by bioassay  and

HPLC methods

F—80°C D 4 1 T42H MR 15 L 72 W 0 B A7 & 13
98.6~104.3%Tdh Y, SY5555 13 & MK T 7% <
L LA2HN Y THh - 120 —H, 4CT 2 HIEMRFFL
7B DR AR AEIE LK TT78.5~83.2%, FRT91.9~96.2
RTH 712,
m. # -3

SY5555 i s B B & Table 5 (271
L7, #Ed & LT B. subtilisATCC6633 % vy, #&
ER & U T HATUE W R GEEE - — AR -
ik ettt (7 2o BEAEM) 2 HW72,
HSEHH:ELTH v 78, agar well 8 L F~=—v
—F 4 A 7FEII BT R ERIMESTR LN, T
NORE ST LIREN SY5555 @ % ERm e Th
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Table 4. Stability of SY5355 in human plasma and urine (Assay : Bioassay)
) 7_ \ Conen Khmlﬁ\ - - Remaining activity (%)
Solution | i e
- \L ”g,,‘,,‘l\, ] SE! h hmu& 1 day 2 days 7 days 14 days 21 days 28 days 42 days
\ 4199115 RL3T1.0 785512 NT. N.T. N.T. N.T. N.T.
‘ 1.0 20 N.T. 96.8 + 3.4 N.T. 99.1+3.0  99.1+2.6 106.6+3.6 97.7+0.9 99.8+1.6
Plasma L,,,,,,, H(l \fﬁl;” 797_4‘2,1 N.T. 98.3+1.0 97.3+2.7 96.3+1.4 100.2+3.5 98.6%1.1
‘ 1()1 4+6.8 92.8+4.3 83.2+2.7 N.T. N.T. N.T. N.T. N.T.
‘ 2() N.T. 103.8 5.8 N.T. 99.4+1.2 99.8+3.1 103.5+3.9 101.8+1.8 102.2+3.8
- ,,L, ,,_"“, N.T. 101.1+3.8 N.T. 99.9+3.2  99.1+3.1 93.1+1.9 99.1+x4.5 103.0%4.1
| 117997017 101.648.2 96.2+6.5 N.T. N.T. N.T. N.T. N.T.
| 10.0 20 N.T. 102.8+5.0 N.T. 99.1+3.3 102.8+5.2 102.7+4.1 107.4+4.8 101.0%2.5
Crine \»7” "jill N.T. 102.7+6.2 N.T. 98.4+2.7 103.9£3.9 105.2+2.1 102.4+6.6 104.3+3.6
| 4 99.1¢ 101.0+2.4 91.9+5.5 N.T. N.T. N.T. N.T. N.T.
| 50.0 2() N.T. 101.0+1.3 N.T. 99.7+1.7 105.1£2.3 98.1+3.7 99.4+1.7 98.8+3.3
80 N.T. 104.3 £3.6 N.T. 98.3+1.9 107.4%+3.3 97.0+5.2 97.3%£3.3 99.5%1.6
N.T. D not tcst?(I Mean t S.D.n 5
Table 5. Standardization of microbiological assay DALTHREABLZLDE, £ MRAKTIIZNE X
method for SY5555 AHF (ODS) HPLC # 7 ZUZIEAT 5 2 LIC & 1) fi
" Method Cylinder-plate | Agar well | Paper-disk BHhro, BELICHEINLIZEVHL2LEL - 7;0
Test organism | Bacillus subtilis ATCC6633 X 502, A HPLC EThHHEIERR I bioassay 3z
ﬂ)cu]um size 1~5~ 10" c¢fu/ml B LEEHR L I2ITEL <, ﬁ%‘@ﬁaﬁ!lﬂiﬂ\«\*ﬁﬁgﬁ{ﬁg&) 5
Peptone 0.5% nr.
| peat extract 0.8 5, SYS555 ORA AR ORIHEL ), £ H il
Medium Sodium citrate 1.0% B B .
Agar 1.5% # 1 L OSRER ) SYS555 xRk A 20 £ £ —-20C
I 6.5~6.6 PITFIcEsEREET s 2 &2k, 2 & L4283
o SIQndzlfd Plasma  Human plasma HEL I EDROH LN, E M KT R R D A LI
solution Buffer M/15 Phosphate buffer (pI7.0; LRI AR T IR LCER RN LB A
Incubation  |36~37C, 16~18h| 4( 2}? WIS T2, ARIBRAL EROEM LR
36~37C. 16~18h I EATRENT,

Bh5, K& L A o 7 LU agar well iihv—
=T ALY LR TH -7,

b b orhBE A T B L 72 SY5555 KRk F R ) B AL P?
iz e PR LS S LT, D HLid
SYSB% DMIFHE TR DS 2 2 IRINT S %)m
Y EG LAY, Sk ) A SY5555 i e

ik b FEMAEIC L) B L oEEER AV AL
%?c‘l’#;ﬁ Beob iz, —hH, b AR THBEL
SY5555 KE#E iz Tl Lk FIER I IRk RE D s A b 7%
o 122 ks, B SY5555 8% LS (R}
BORTARRL, V) o ERYEAREIC &0 P L 7R
WAL Z EAHETH - 72,

HPLC iz T3, b Mg AR Tl 712 b=+

X 3
) WHE O, B B4 H A bR
WL K7 L, SY5555, Ha, 1993
B A R EAS | HARVUEWEER S -
KB - Nl Bk, p. 680~685, 1986
G BELBA, KAES, SE 18 KER
B Y SY5555 NEREIWIC BT 5 KNS
fit, Chemotherapy 42 (S-1) : 243~253, 1994
S8 R, B H B, 18IV | Imipenem (MK
-0787) DS E ik & RN IR E
12 B8 ¥ % #EF, Chemotharapy 33 (S-4) © 275~
281, 1985
BRA, MEEE, LA, koL, RHEE
K, WETEKR: Meropenem NHe MEE L UH
M 19 I8 B | 5 5, Chemotherapy 40 (S-1) :
114~122, 1992
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Microbiological assay method for SY5555, a new oral penem,

in biological fluids

Yasuhiro Kikuchi, Tomoko Kitazaki, Hideyuki Saito and Tadao Shibanuma
Infectious Disease and Immunology Research Laboratories,
Yamanouchi Pharmaceutical Co., Ltd.
21 Miyukigaoka, Tsukuba-shi, Ibaraki 305, Japan
Naomi Morozumi, Yasushi Kanai, Yoshiyuki Yonemoto,
Osamu Sugita and Norio Ohnuma
Suntory Bio + Pharma Tech Center

We examined a microbiological method (bioassay) and an HPLC method for the determination of SY5555
in biological fluids.

SY5555 in biological fluids was assayed by agar-diffusion microbiological assay using Bacillus subtilis
ATCC6633 as the test organism and a medium described in the potency test of the Minimum Requirements
for Antibiotic Products of Japan (MRAPJ-A : 0.5% peptone, 0.3% meat extract, 19 sodium citrate, and
1.5% agar, pH6.5~6.6) as the growth medium. The minimal detectable concentration of SY5555 in M/15
phosphate buffer (pH7.0) using the bioassay method was 0.05xg/ml for the cylinder-plate method and the
agar well method, and 0.10xg/ml for the paper-disk method. For bioassay of the antibiotic in human plasma,
a standard solution of SY5555 should be prepared in human control plasma, because the serum protein
binding level of the antibiotic was high. In HPLC deproteinized plasma and diluted urine were directly
injected into a reversed-phase (C18) column. The lower limits of detection in human plasma and urine were
0.1xg/ml and 2.5ug/ml, respectively. SY5555 in human plasma and urine was stable for at least 42 days at
temperature of —20°C.



