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SUMMARY 

A sensitive and specific thin-layer densitometric method was developed for 
the determination of muzolimine (BAY g 282I), a structurally new diuretic drug of 
the pyrazolinone type. For detection of the dru, 0 on thin-layer chromatographic 
plates, a colour reaction with Cdimethylaminocinnamaldehyde is carried out. The 
detection limit was 50 pg per spot on commercially available silica gel 60 plates. A 
nearly linear reIationship between integrated peak area and amount per spot was 
obtained in the range from 100 pg to 1 pg per spot. 

For quantitative determination in biological fluids, a recovery of about 100% 
is achieved by a single extraction with dichloromethane, and the extract is spotted 
directly on to the plate. The detection limit of muzolimine in plasma and urine was 
1 ng/ml, and inaccuracy in the nanogram range was found to be 5-8 %_ The assay was 
app!ied to pharmacokinetic studies and can be recommended for monitoring plasma 
levels of muzolimine in patients. 

INTRODUCTION 

Muzolimine (BAY g 2821), 3-amino-l-(3,4-dichloro-a-methylbenzyl)-2-&a- 
zoline-2-one, is a new diuretic drug which differs structurally from other diuretics’. 
Investigations in dogs, normal subjects and patients have shown it to be a potent 
loop diuretic combining high ceiling activity with a thiazide-like prolonged duration 
of action24. In healthy volunteers, a single dose of 30 mg of BAY g 2821 was as 
effective as 40 mg of furosemide5. 

Prior attempts to detect the drug in blood plasma revealed that for pharmaco- 
kinetic studies an analytical method was required that is suitable for the quantitative 
determination at the nanogram level. Thin-layer densitometry was chosen because 
it is specific, rapid, easy to perform and no time-consuming cl’ean-up steps are 
necessary. However, detection in the UV region and fluorescence quenching have 
becqshown not to be sensitive enough. Therefore, a thin-layer densitometric assay 
based on the colour reaction of the amino group of muzolimine with 4-dimethyl- 
aminocinnamaldehyde was developed. 



432 W. RITTER 

EXPERIMENT_4L 

Apparatus 
A Zeiss PMQ II chromatogram spectrophotometer (Zeiss, Oberkochen, 

G.F.R.) was used, coupled to a potentiometric recorder (Servogor S Model RE 541, 
Metrawatt, Niirnberg, G.F.R.) and an electronic integrator (Minigrator, Spectra- 
Physics, Santa CIara, Calif., U.S.A.). Part of the study was carried out with a 
Schoeffel SD 3OQO densitometer (Schoeffel, Westwood, N-J., U.S.A.) attached to a 
Philips PM 8000 recorder with a disc integrator. Figs. l-7 are based on measurements 
with the Zeiss instrument_ 

TLC plates 
Pre-coated silica get 60 glass pIates without fluorescent indicator, 20 x 20 cm, 

with a layer thickness of 0.25 mm (Merck, Darmstadt, G.F.R.) were used (deferred 
to as “conventiona plates” where necessary), and silica gel 60 HPTLC plates without 
fluorescent indicator, 10 x 10 cm (Merck). The plates were used without prior 
washing. 

Reagents and sobents 
All reagents and solvents were of guaranteed reagent grade and were used 

without further purification. PDimethyIaminocinnamaIdehyde was obtained from 
Fluka (Buchs, Switzerland). 

Standard soluk?ons 
A lO.OO~mg amount of muzolimine, accurately weighed on a Mettler H2OT 

analytical balance, was dissolved in 10.00 ml of dichlorometbane (solution A, 1 pug/&. 
The solution was diluted 1: 10 with dichloromethane (solution B, 100 ng/,,xl), and so on 
to obtain solutions containing 10 ng, I n g, 100 pg and 10 pg of the drug per microlitre. 
Although muzolimine is stable in dichloromethane, standard soIutions were prepared 
daily. 

A stock solution was prepared by dissolving 2.0 g of 4dimethylaminocinnam- 
aidehyde in 100 ml of 6 hf hydrochloric acid and adding 100 ml of ethanol. The 1 
stock solution is stable for several weeks when stored in a refrigerator. The final 
spray reagent, which is stable at room temperature for several hours, was obtained 
by diluting 10 ml of the stock solution with SO ml of ethanoi. 

Extraction 
A l-ml volume of blood plasma or urine was shaken for 10 min in a lo-ml 

glass-stoppered centrifuge tube with 500 yl of dichloromethane using a mechanical 
shaker. (Minishaker, Braun, Melsungen, G.F.R.). The mixture was centrifuged for 
10 min at 1200 g. With drug concentrations lower than 10 ng/mI, 2 ml of plasma 
or urine were extracted with 500 ~1 of dichloromethane. 

Spotting the plates 
Unknown samples were analysed in duplicate on two TLC plates. Aliquot 

volumes of the 500~~1 extract, normally 5-100 ~1 for conventional plates and l-20 ,ul 
I 
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spiked plasma samples simulating plasma levels after a single dose of 30 mg of 
muzolimine were analysed by three operators is shown in Table IL Overall, inaccuracy 

in the concentration range from 30 to 2000 ng/ml was 5--S%, which is acceptable in 
pharmacokinetic studies. At lower concentrations (Z-20 ngiml) inaccuracy was found 
to be lO-15%. 

TABLE II 

ACCURACY OF DETERMINATION OF MUZOLIMINE IN PLASMA 

The spiked samples were analysed in duplicate by three operators (A, B and C) and corrected for 
loss of recovery. 

Muzolimine Muzolimine formd (ng[mi) 
added 

( flglml) A B c 

357 342 341 
420 429 426 

294 308 308 
252 263 278 
200 205 198 
168 153 149 
116 110 123 

84 85 85 
59 56 56 
32 33 30 

381 
460 
321 
255 
193 
158 
108 
78 
54 

- 

Conventional ~~ersus HPTLC plates 
For the determination of muzolimine after extraction from biological material, 

HPTLC plates offer no particular advantage over conventional plates. Using the 
latter, 12-15 samples can be analysed in duplicate during an S-h day, including con- 
struction of the calibration graphs and calculation of the unknown concentrations. 
Although the development of HPTLC plates is completed after 6 min (compared 
with conventional plates after 20 min), the number of samples analysed per day could 
not be increased_ The most time-consuming step is spotting the plates, which is much 
easier on conventional pIates than on HPTLC plates when volumes of more than 
10 ~1 have to be spotted. However, small spots were even obtained on HPTLC plates 
after spotting up to 150 ~1 of an extract from plasma, but this requires much more 
time compared with conventional plates. On the other hand, spotting nanolitre 
volumes on HPTLC plates would result in restriction of the assay to samples with 
high muzolimine concentrations. 

Muzolimine pIas9na levels 
Plasma levels of muzolimine were studied in mice, rats, dogs, normal subjects 

and patients7. Prior studies were carried out by extracting the samples twice with 
diisopropyi ether, reducing the organic phase under a stream of nitrogen to a volume 
of 300 ~1 and spotting an aliquot on to the plate. The method described here is an 
improvement inasmuch as only one extraction step is required and part of the 
or_ganic Iayer is spotted directly. This involves considerably less time, and the accuracy 
of the overall assay is increased_ 
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The applicability of the method to pharmacokinetic investigations is demon- 
strated by the mean plasma level curve for three healthy volunteers after ingestion 
of 30 mg of muzolimine (Fig. 7). Concentrations of the unchanged drug were deter- 
mined up to.48 h after administration and declined with a half-life of 3.5 h during 
the first pha.& of disappearance from plasma. The decline of the plasma levels is 
paralleled by the pharmacodynamic action of the drug. 

CONCLUSION 

A thin-layer densitometric method has been developed for muzolimine (BAY 
g 2821), based on a colour reaction with 4-dimethylaminocinnamaldehyde at 100”. 
The detection limit of the pure substance is 50 pg per spot on HPTLC plates, and 
100 p&per spot on conventional plates. 

For quantitative determination of muzolimine in biological fluids onIy a single 
extraction is required, and an aliquot of the extract is spotted directly on to the TLC 
plate. The proposed method, with a detection limit of 1 ng/ml, is specific, rapid and 
accurate, thus providing an easily performed routine assay in the nanogram range. 
By modification of the extraction procedure, the assay could probably be extended 
to the quantitative analysis of picogram amounts of muzolimine in biological fluids. 
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