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Fig. 1. Chemical structures of panipenem, R976-2, betamipron
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Table 1. HPLC conditions for the assay of panipenem in
human plasma and urine

PartiSphere SCX
(7.5mm x12.5cm, Whatman)

Column

Column temperature 35C

0.04M Acetate buffer (pH 4.8) /
CH;CN (96:4)

Mobile phase

Flow rate 1.5 ml/min

Detect UV 300nm

Internal standard Chloramphenicol base
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Fig. 2. HPLC chromatograms of panipenem in human plasma
and urine.
(A) :blank plasma, (B) : plasma spiked with panipenem
25ug/ml and IS, (C) :blank urine, (D) : urine spiked
with panipenem 254g/ml and LS., peak 1:1.S., peaks
2 and 3 panipenem
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Fig. 3. Calibration curves of panipenem in human plasma
and urine.
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Table 2. Recoveries of panipenem from human plasma

and urine

Amount Plasma Urine
added Recovery* C.V. Recovery* C.V.
(ng/ml) (%) (%) (%) (%)
5 102.6+1.9 1.9 —_ —
10 104.2+1.3 3.5 97.0+5.1 5.3
20 102.2+1.3 1.3 98.4+1.8 1.8
40 — — 97.6£0.9 0.9

* Mean = S.D.,n=5
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Fig. 4. Relationship between panipenem concentrations in
plasma determined by microbiological assay and
HPLC.
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Fig. 5. Relationship between panipenem concentrations in urine
determined by microbiological assay and HPLC.
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Table 3. HPLC conditions for the assay of R976-2 in human
plasma and urine
Pretreatment
Column TSK-GEL G2000SW (7.5mm x 30cm, Tosoh)
Column temperature Room temperature (25°C )
Mobile phase A 10mM Phosphate buffer (pH6.0)/10mM Na,SO, (1:1, pH5.7)
Flow rate 1.0ml/min
Analysis
Column Zolbax SAX (4.6mm x 15cm, Dupont)
Column temperature Room temperature (25°C )
Mobile phase B Mobile phase A/CH,;CN (64.5:35.5)
Flow rate 1.0 ml/min
Detect UV 220nm
1 1
®) B = © D ORI BLN 7wk 77 L0 1 BlEFig. 8I0R
& 2 L7z, M8, ROVF AR DV T Y, BPH LU

|
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Fig. 6. HPLC chromatograms of R976-2 in human plasma
and urine.

(A) blank plasma, (B) :plasma spiked with R976-2
40ug/ml, (C) :blank urine, (D) :urine spiked with
R976-2, 200.g/ml, peak 1: R976-2
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Fig. 7. Calibration curves of R976-2 in human plasma and
urine.
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0.2~14% L BIF kEBEELRL 72,
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4. 1M, RAKHPHPAPMSB L UBPOLEM
PAPMZ 72i3BPZ& ML 72t F u#E L O R % 1M
MOPS# & 1 ¢ 1LICIBAL, —20C B LU —80CIE I
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L 72358 i3 magaRla b C28 H R, Rtk ¢l
L2BMELETHBZ L h@BsHr5 072 (Table?), F 72,
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Table 4. Recoveries of SM-1 from human plasma and urine
Plasma Urine
Amount added Recovery”® C.V. Amount added Recovery* C.V.
(ug/ml) (%) (%) (ug/ml) (%) (%)
10 96.7+4.1 4.2 50 99.6+2.3 2.3
20 97.4+4.6 4.7 100 97.2+0.3 0.4
40 94.6+2.8 3.0 200 100.5+0.4 0.4
* Mean + S.D,, n=5
Table 5. HPLC conditions for the assay of betamipron Table 6. Recoveries of betamipron from human plasma
in human plasma and urine and urine
Column Cosmosil 5 Cis Amount Plasma Urine
(4.6mm X 15cm, nacalai tesque) added Recovery® | C.V. | Recovery® | C.V.
Column temperature 35°C (ug/ml) (%) (%) (%) (%)
Mobile phase CH3;CN/CH3;COOH/H20 5 93.9+1.6 | 1.7 | 102.1+£0.9 | 0.9
(18:1:81) 10 95.740.9 | 0.9 | 98.5+1.4| 1.4
Flow rate 1.0 ml/min 20 95.7+0.7 | 0.7 | 101.2+0.1 | 0.2
Detect UV 240nm * Mean + S.D. n=5
Internal standard N-benzoyl- DL-alanine
(A) (B) C) (D) 2.0F Plasma
Urine
1
1 g 1.5p
o~ w2 2
32 2 ©
[ToRTY N =
N © © I
S g 1.0 ;
4
«©
)
A, /
0.51 /Q
)
0/
062, A .
0 5 10 20 40

Joo Ul L ML

—
—_—

0 10 0 10 0 10 0 10
Retention time (min)

Fig. 8. HPLC chromatograms of betamipron in human
plasma and urine.
(A) ‘blank plasma. (B) : plasma spiked with betamipron
20s.g/ml and 1.S., (C) :blank urine, (D) :urine spiked
with betamipron, 20 xg/ml and L.S., peak 1; betamipron,
peak 2:L.S.

Concentration («g/ml)

Fig. 9. Calibration curves of betamipron in human plasma
and urine.
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PAPM, PAPM & AN = BAH#Y TH 5RI76-28 &

UELARIBPIZ DT, #fEtIcEN72HPLCZEIZ £ 5
AR PR EREE 2L 72, AREETIE, R
REDBIALE T K S 721 H e B EICEREL TE D,

ERE95~100% & BiF % Z &5 6, @V ERFRED
BonzbnEEI bbb, ->T, KRiEld, EES

Table 7. Stabilities of panipenem in samples of human plasma and urine
after storage at —20°C and —80°C

Mean * S.D. (%, n=3)
Panipenem Temp. Days
Sample .
(ug/ml) () 0 1 2 5 7 14 28 42
10 2 100 103.2 102.2 98.9 99.2 88.2 78.3 66.1
+ 1.6 + 0.7 + 1.4 +1.4 +0.6 +0.7 +2.7
Plasma 10 —80 100 103.2 103.4 105.1 104.5 102.8 102.8 93.1
+ + 25 | £04 |+ 3.3 +1.0 +1.0 +0.5 +1.1
IM MOPS 50 —20 100 107.4 107.3 97.3 97.9 95.3 86.9 73.3
(1:1) +54 |51 | +27 | 53 | £5.2 | £7.0 | 3.1
50 —80 100 107.3 108.4 105.9 109.2 108.5 112.1 99.9
+ 4.7 + 4.9 +5.5 +4.4 +6.1 +5.8 +5.6
5 % 100 | 100.8 | 97.8 | 102.8 | 95.4 | 8.6 | 76.3
+ 0.6 +7.9 +2.5 +5.5 +15.3 | £15.5
Urine 50 —80 100 99.5 o 100.1 106.2 104.9 117.2 107.1
+ + 1.0 +2.0 +0.6 +0.6 +2.0 +2.1
1M MOPS 250 % 100 100.8 o 99.9 105.6 96.9 84.7 79.9
(1:1) + 1.1 +0.2 | +1.9 | £5.2 | £12.0 | £12.6
250 —80 100 100.2 _ 101.7 110.3 109.2 111.9 108.5
+ 0.5 +2.3 +1.2 +1.1 +2.5 +0.9
Table 8 Stabilities of betamipron in samples of human plasma and urine
after storage at —20°C and —80°C
Mean £ S.D. (%, n=3)
Sample Betamipron| Temp. Days
(ug/ml) (c) 0 1 2 5 7 14 28 42
10 —2 100 99.6 100.1 100.1 104.3 106.5 99.5 103.8
+2.8 +0.6 +0.6 +4.1 +2.0 +2.3 +0.9
Plasma 10 —80 100 98.0 98.5 98.1 103.7 101.2 96.9 101.7
+ +2.2 +2.9 +2.6 +3.2 +2.5 +0.8 +2.5
1M MOPS 50 2 100 98.3 97.5 99.7 103.5 108.3 99.3 105.2
(1:1) 1.5 | £1.6 | +0.2 | +1.1 | 2.6 | +1.7 | +1.3
50 —80 100 100.5 98.4 99.8 107.0 104.6 98.7 103.0
+0.5 +2.5 +1.8 +4.3 +1.9 +1.7 +1.9
5 %0 100 | woss | 95.9 | 98.1 | 98.9 | 99.5
+0.4 +5.3 +3.5 +1.5 +2.3
Urine 50 0 100 B 98.0 | 95.1 | 100.1 | 98.0 | 100.3
+ +1.3 +2.8 +2.5 +0.8 +1.7
IM MOPS 250 % 100 |7 [ ] 1001 | 102.4 | 102.0 | 100.5
250 80 100 | 1004 | 97.4 | 102.4 | 100.4 | 102.2
+2.7 +3.4 +2.9 +2.3 +0.9
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HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC) FOR
THE DETERMINATION OF PANIPENEM/BETAMIPRON
CONCENTRATIONS IN BODY FLUIDS

Masafumi Hisaoka”, Hideo Naganuma®, Yasushi Yamazaki?,
Hidekuni Takahagi® and Yukinori Kawahara®
YProduct Development Laboratories, Sankyo Co., Ltd.
2-58 Hiromachi 1-chome, Shinagawa-ku, Tokyo 140, Japan
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High-performance liquid chromatography (HPLC) was developed for the determination of concen-
trations of panipenem/betamipron(PAPM/BP), combination of a new carbapenem antibiotics,
panipenem (PAPM), and an anionic transport inhibitor, betamipron(BP), and R976-2, main
metabolite of PAPM. And also, stabilities of PAPM and BP in samples prepared by mixing body
fluids and 1M MOPS solution (3-(N-morpholino) -propanesulfonic acid, pH 7.0) equivalently, were
studied.

1) PAPM concentrations in human plasma and urine were determined by HPLC method with
simple pretreatment of assay samples. Recoveries from plasma or urine were more than 97% and C.
V. values were less than 5.3%, suggesting good accuracy of this method. Determination limits were
about 0.3 £ g/ml for plasma and about 1.0 « g/ml for urine.

2) R976-2 concentrations in plasma and urine were determined by column switching HPLC method.
Recoveries from plasma and urine were approximately 100% and C.V. values were less than 4.7%,
suggesting good accuracy of the method. Determination limits were about 1« g/ml for plasma and
about 5 g/ml for urine.

3) BP in human plasma and urine were determined by HPLC method after extraction or dilution.
Recoveries were approximately 95% and C.V. values were less than 1.7%, suggesting good accuracy
of this method. Detemination limits were about 0.2 « g/ml for plasma, about 0.5 « g/ml for urine and
about 0.4 « g/g for tissues.

4) PAPM in plasma sample was stable for 5 days at —20°C and 28 days at —80°C, and also that
in urine sample was stable for 7 days at —20°C and 42 days at —80°C. And BP in plasma and urine
samples was stable for 42 days at both temperatures of —20C and —80°C.



