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Fig. 1 Chemical structure of Sulbactam
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Fig. 2 Gas chromatographic determination of SBT

Extraction method :

Sample solution
I ml of body fluid — 0.1 M PB( pH 7.0 ) mixture (1:1);

)

1 ml of supernatant of tissue homogenate ( tissue 0.1 M PB (pH 7.0), 1: 3)

«——ethyl acetate 2 ml x 2

v

organic layer aqueous layer
discarded <———N-HCI
pH1 1.5

<——IS ether solution, 5 ml
(4 pg/ml diclofenac sodium )

<——ether 5 ml x 2

r

aqueous layer ether layer

discarded concentrated to 5 ml

<— 0.2 ml of ether satd. with diazomethane

esterification for 5 min

solvent evaporation using nitrogen gas stream
residue

<——benzene 0.5 ml

<——0.5M PB(pH 7.0) 0.5 ml

benzene layer

GC (2 ul)
Apparatus Shimadzu GC-6A equipped with alkali-flame ionization detector ( RbBr )
GC conditions
Column 17, Neopentyl glycol succinate on Gas Chrom Q ( 60-80

mesh ) ; glass column ( 3 mm i.d., 2 m length )

Carrier gas Pure nitrogen gas 40 ml/min
Detector gas : Hydrogen 30 ml/min. air 300 ml/min
Temperature Column oven 220°, detector and injection port 235°

Retention time : SBT 5.0 min. IS ( diclofenac sodium ) 6.4 min
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Fig. 3 Gas chromatography-mass spectrometric determination of SBT
Extraction method :
1 ml of sample solution
«——0.7ug of IS : 6-bromopenicillanic acid
<——ether 3 ml x 2
organic layer aqueous layer
<—— N-HCI
discarded
pH1 1.5
<———ethyl acetate 4 ml
aqueous layer organic layer
. <—— 0.2 ml of ether satd. with diazomethane
discarded
esterification for 5 min
evaporation
residue
<—benzene 1 ml
GC-MS (10 41)
Apparatus Hitachi M-80 GC-MS with M-003 Data System
GC-MS conditions
GC; Column 3% Silicon OV-17 on Gas Chrom Q ( 80 100 mesh )
glass column ( 3 mm i.d. , 1 m length )
Carrier gas Herium gas 30 ml/min

Column oven 200°, injection port 230°, separator oven 220°
140°

70 eV

3 kV

1.8 2 kV

100 «A

8 sec

Isobutane

2 x 107' mmHg

SBT m/e 248, IS m/e 174

SBT, 2.7 min, IS ( 6-bromopenicillanic acid )1.9 min
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Inhibition zone (mm)

Fig. 4 Influence of co-existing compound, SBT or CPZ, on standard curve of each compound

SBT assay
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Fig. 5 Comparison of standard curves of SBT
on various test media

Organism : FE. coli 603

Diluent : 0.1 M PB (pH 7.0)
351 Medium : Various test media containing
CPZ (150.g/ ml)
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CPZ assay
Organism : M. luteus ATCC 9341

35{ Medium : Antibiotic medium No.1
Diluent :0.1 M PB (pH 7.0)
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Fig. 6 Effect of incubation temperature on standard curves of SBT and CPZ
35 CPZ assay (-—----- )
Organism : M. luteus ATCC 9341
Medium : Antibiotic medium No.1
Diluent 0.1 M PB (pH 7.0) ,
rd
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e 7 .
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Fig. 7 Comparison of standard curves of SBT Fig. 8 Effect of CPZ concentration in test
on various inoculum sizes using E. coli 603 medium on standard curves of SBT
Medium - Brain heart infusion agar containing Organism E. coli 603
CPZ (15028 /ml) Medium : Brain heart infusion agar
Diluent : 0.1 M PB (pH 7.0) Diluent 0.1 M PB (pH 7.0)
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Fig. 9 Effect of diluent pH on SBT standard
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SBT/CPZ DHRNBIEL BE 5402 B 72 bIc LB
% SBT R CPZ n4rBlsE&ik & L T bioassay i,
Fig. 10 Comparison of standard curves using 0.1 M phosphate buffer
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Peak area ratio

Peak height ratio

Fig. 11 Standard and calibration curves for GC determination of SBT

® : Standard curve obtained from esterification of SBT-free acid
O : Calibration curve obtained from esterification of SBT
extracted from body fluid and tissue

Serum Urine Liver
/
1.5 3 1.54 /
1.04 1:04
0.5 0.5
15 25 50 100 15 25 50 100 15 25 50 100
SBT (ug/ml) SBT (ug/ml) SBT (ug/g)
Fig. 12 Standard and calibration curves Fig. 13 Correlation between GC assay and
for GC-MS determination of SBT bioassay of SBT concentrations

in clinical samples

®  Standard curve obtained from esterification of SBT free acid
© : Calibration curve obtained from esterification of SBT
extracted from body-fluid and tissue
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Fig. 14 Stability of SBT and CPZ in human serum and urine

Initial concentration : SBT 30 ug/ml + CPZ 30 xg/mlin serum
SBT 1mg/ml + CPZ 1 mg/mlin urine
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ASSAY METHODS OF SULBACTAM AND CEFOPERAZONE
IN BODY FLUIDS AND TISSUES

HirosHI KaNo, KANEO SEKIGUCHI, HIROSHI TATEMATSU,
KINO SHIMOOKA and TOSHIKAZU OKI

Biochemistry Laboratory, New Product Research Center, Pfizer Taito Co., Ltd.

Concentrations of sulbactam (SBT) and cefoperazone (CPZ) in body fluids and tissues following an intra-
venous administration of the combination of SBT/CPZ were measured by microbiological assay, gas chromato-
graphy (GC) and gas chromatograph-mass spectrometry (GC-MS).

CPZ could be determined by a standard agar-diffusion microbiological assay using Micrococcusluteus ATCC
9341 without any influence of co-existing SBT. SBT was microbiologically assayed by using a g-lactamase
producing strain, Escherichia coli 603, in the presence of subinhibitory concentrations of CPZ (150 ug/ml in the
medium). These microbiological assay methods of SBT and CPZ revealed good sensitivity; 1.6 and 0.4 ug/ml,
respectively, with wide range linearity.

In addition, low concentration of SBT in biological specimens was determined by GC and GC-MS with a
fairly good detection limit of 0.5 ug/ml and 0.05 pg/ml in the serum, respectively. The concentration of SBT in
biological specimens determined by the GC method showed a good correlation with those obtained by micro-
biological assay method.

SBT and CPZ were stable in human serum and urine at —20°C over a period of 21 days.



