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ABSTRACT 

The new mitomycin 7-N-[2-((2-(y-~-glutamylamino)ethyl)dithio)ethyl]mitmycin C (KW 2149) (I) 

proved to be active against a wide variety of experimental tumours. In order to perform pharmacokinetic 

studies with the new drug in Phase I sessions, a fast and reliable method has been developed based on the 

data of previous assays for mitomycin C. XAD-2 was preferred for isolation of I from blood plasma. The 

recovery of I was 50% whereas that of mitomycin C was 85%. Optimal separation was obtained on 

octadecyl silica columns with methanol-water (45:55, v/v) as mobile phase, while ultraviolet absorbance 

detection was.performed at 375 nm. The assay enabled determination of I in a plasma concentration range of 

20-1000 ng/ml using porfiromycin as internal standard. 

INTRODUCTION 

7-N-[2-((2-y-~-Glutamylamino)ethyl)dithio)ethyl]mitomycin C (KW 2149) (I) 
is a recently developed antitumour agent, which is reported to be effective against 
MMC-resistant murine tumours [ 11. 

High-performance liquid chromatography (HPLC) with either UV absor- 
bance detection or electrochemical detection of mitomycin C has been reported 
by several investigators and reviewed recently [2]. We have exploited HPLC, as 
developed for mitomycin C, to determine the new analogue in human plasma. 
Special attention has been paid to the possibility of the co-determination of mito- 
mycin C, since it may be expected that mitomycin C could be formed by biotrans- 
formation/degradation of I (Fig. 1). 
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Fig. 1. Molecular structure of I: its molecular mass is 598.7. 

As with mitomycin C, derivatization is not necessary because UV absorptivity 
of I is sufficient &., = 375 nm, .s375 = 2.28 . lo4 mol 1 -r cm-’ in water and 
2 ,,,ap = 368 nm, &368 = 2.29 . lo4 mol 1 - ’ cm- ’ in methanol). 

EXPERIMENTAL 

Following the methods described for mitomycin C [2], octylsilica (Merck, 
LiChrospher 100 RP-8,5 pm, 125 mm x 4.0 mm I.D.) and octadecylsilica (Beck- 
man, Ultrasphere 5 ,um, 250 mm x 4.6 mm I.D.) columns were tested, with a 
mobile phase of either methanol-water or acetonitrile-water. UV detection was 
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Fig. 2. (a) Chromatogram of an extract of an aqueous solution of mitomycin C (50 ng/ml) and I (200 

ng/ml), obtained with methanol-water (4.5:55) as mobile phase on a C, s Ultrasphere. column (5 pm particle 

size, 250 mm x 4.6 mm I.D.). (b) Chromatogram of an extract of human plasma spiked with I (200 ng/ml) 

and mitomycin C (50 ng/ml), obtained with methanol-water (45:55) as mobile phase on a C,, Ultrasphere 

column (5 pm particle size, 250 mm x 4.6 mm I.D.). XAD-2 was used for extraction. 
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performed at 362,368 and 375 nm. Solid-phase extraction of plasma was carried 
out with Tenax (35-60 pm), Cs (Polygosil40-63 pm), Cl8 (Nucleosil40-63 pm) 
and Amberlite X4D-2 (20-50 mesh ASTM, 0.330.9 mm) columns. 

The optimal separation between mitom) in C and I was obtained on the octa- 
decylsilica column with methanol-water (45:55 v/v) at a flow-rate of 1 ml/min 
(Fig. 2). 

RESULTS AND DISCUSSION 

In comparing XAD-2, Tenax, Cg and C 18 solid-phase extraction, the best 
results were obtained with XAD-2: both compounds of interest could be isolated 
from plasma spiked with I and mitomycin C at levels in the range 10-500 ng/ml. 
The calibration curves obtained in this range showed sufficient linearity, as de- 
monstrated by the correlation coefficient of 0.9994. The recovery of mitomycin C 
on XAD-2 was reported earlier by us to be cu. 85% [3]. The recovery of I ap- 
peared to be lower: cu. 50%. 

The resolution from plasma matrix compounds was adequate, and the lineari- 
ty allowed I to be monitored in a plasma concentration range of 20-1000 ng/ml. 

The within-assay precision for the analysis of I in plasma samples was deter- 
mined for six samples at two different concentrations: at 1.0 pg/ml the accuracy 
was 105.4 f 3.1% and at 20 ng/ml it was 94.7 f 4.8%. The mitomycin C 
analogue porfiromycin can be used as an internal standard in the present system: 
the compound is eluted between mitomycin C and I. 

Our observations demonstrate that the assays described for mitomycin C, 
based on HPLC with UV detection, can easily be adapted for simultaneous moni- 
toring of I, mitomycin C and the internal standard porfiromycin. 

When concentrations at the low ng/ml or even at the high pg/ml level have to 
be determined, e.g. during the monitoring of the behaviour of I following in- 
travesical instillation, the limits of determination have to be improved. This 
might be possible by application of electrochemical detection. The assay des- 
cribed here, however, is useful for monitoring I in Phase I/II trials. 
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