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MJEafenide (S&wylora) is often used to combat infection in patients with 
bum wounds [I, 21, but it has been found [I-3] that an undesirable side- 
effect is the inhibition of carboti anhydrase. As this enzyme is important 
with regard to the buffering system by which the kidney rids the body of 
excess of hydrogen ions, its inhibition would have the effect of reducing the 
kitiey’s efficiency as a protective organ. against metabolic acidosis. High 
blood levels of mafenide may lead to acidosis and therefore the ability to 
monitor the blood levels of this d&g may be of befit to the patient. 

This paper describes a simpie, accurate method for the deteznCn&ion of 
mafenide in human serum. Tne method consists in partkdly deproteinating 
a small volume of serum, spotting the supernatan~ on a thin-layer chromate- 
graphic (TLC) plate together with serum standards, developing the plate and 
subjecting the mafenide to readion in situ with fhxomsca~~~ he ta induce 
fluorescence. The intensities of the fluorescence of the vtious spots are then 
measued and peak heights of the st~dards axe used to caletite the 
concentration of mafenide in unlrnown samples. 

ExPE?zMENTAL 

Reagents 
Au xeqeds and solvents were of guaranteed reagent grade (E. Merck, 

Dennstadt, G.F.R.). Mafenide (SuXamylon) was supplied by the Wiithrop 
Laboratories Dkision of St-erEng Dnrp &5oeni, lxx&a?& South Africa); FIG- 
orcxamine was obtied &m 
land). 



acetone. The thhdayer developing solvent was an ethyl ace&&e-methznof- 
zmmonia (75 : 20 : 5) solution. 

A Perkin-Elrrzer MFF 3 speetrofIuori.meter equipped +th a thidayer scan- 
ning attachment was used to measure the fluorescence of the spots on the thin- 
iayer plates using tie folfoting operating conditions: light source, xenon 
lamp; excitation wavele@h, 390 nm; ex&&ion slit wid&, 10 nm; emission 
wavelength, 490 nm; scan speed, “high”; paper speed, 2.5 cm/min. The 
emission slit width. ampiifier sensitivity and sample adjustment w&e set to 
obtain about 80% of full-scale deflection on the recorder when the strongest 
spot in the chromatogram was being scanned. 

Other equipment included silica gel 60 TLC @&es (Merck) and 5-PI dispos- 
able glass micropipettes (Clay-Adams, Divi&n of %&on, Dickinson & Co., 
Parsippany, N.Y., U.S.A.). 

Stock solutions 
Stock solutions were made up in absolute methanol and stored at -20”. 

Stock solutions containing 1, 2, 4, S, 10, 15, 20 and 40 pg tizfenide per 
100 ~1 of methznoll were prepared as foUows_ The mafenide was weighed on a 
Metier ME 22 electronic microbalance and dissolved in absolute methanol 
to yield a soiution coctiing 10 mg of mafenidc per 10 mi of methanol. By 
further.appropriate dilutions, the above stock solutions were prepared. These 
stock aol~tions can be sturd zt -20” for at least a month without deteriora- 
tion. 

Eight standard solutions were prepared by evaporating under nitrogen 
100 ~1 of each of the above mck solutions in screw-capped bottles and then 
adding 1 ml of fresh, drug-free human serum. The containers were tightly 
closed and alkzmed to &and at room temperature for I h, with zgitation at 
ze@A?r intervals to ensure complete d&oh&ion of the mafenide. These 
standa& soiutions were fheslirly prep- on each occasion when a series of 
anAy&% were to he performed. 

A 509.~1 vdlume of serum (&and& or unknown) was measure@ accurately 
into a small, stoppered, co&al centrifuge t&e, then 150 ~1 of methanol were 
added in order to .precipitate the proteins. The contints of the tubes were 
mixed thorou~y by means of a Whirlimixer and centrifug& for 2 min to 
prduce a clear superr&zmt liquid. 

Spotting the phtes 
A lO+d volume of the clear su=Wt liquid was applied ts the thin-layer 

p&&e in two equil portions of 5 &CL The liquid was applied in one smooth 
q@ic&ion and it was &OQV& to ~UII on to the plate by the natu.r& capillary 
a~$bn of the pIate and gravity done_ The spot was dried with a hair-drier 

.bet%?eea appI.i~on% En this ashiorz, &z&Kd seEa and UnkRown sera, 



altmting in duplicate, were applied to a IQ X 20 cm plate. Tkis pmxchre 
alhved four determinations on I&CIIOWII sera to be &ed out in duplicate. 

The solvent was allowed to migrate to a height of 5 cm above the polnt of 
application, whereupon the plate was dried ia an oven. After cooling, the pMe 
was sprayed with the fluorescamiue solution. The spraying apparatus must 
deliver a very fine mist and for optimal results great care must be taken to 
spray the plate evenly. 

RIFzwms AND DIscuSSION 

The fluor~enaz peak heights measured for the serum &ndaxds were used 
to plot a standard gmph of peak height versus mafenide concentration. 
Mafenide concenmtions of unknown sera could be obtained by interpolation 
from this graph. 

When determining the concentrati6n of mafenide C-em u&nouvn s- 
standards between 1.0 and 8.0 &g/ml were applied to the plate. Whenever 
a sample with a higher concentration than 8.0 fig/ml was found, the deter- 
mination xv2.s repeated v&h serum standards between ICI and 40 Cc&/ml. In 
these ir&ances it was sufficient to apply ouly 5 ~1 of the supe~~atant. 

Reproducibility and accuracy 
‘The accuracy and reproducibility of the method were determined by pre- 

pzizxg sera ccnGning known amounts of mafenide and having these sera ana- 
lyzed by a technician to whom the actual concentrations had not been 
revealed. The results were very satisfactory and are presented in Table I. 

TABLE I 

REPRODUCIBILSTY AXD ACCURACY OF THE DETERMINATEON OF MAFENIDE IN 
SERUM 

Mafenide Mafenide 
added E!COVfXed 

MfW bii!/d) 

1.6 1.45 
1.52 
1.48 
1.50 

Mean * S.D. (&ml) 

1.49 2 0.03 

8.5 8.0 8.39 t 0.54 
7.85 
8.90 
8.80 

specificity 
A wxiety of sulpti compkmds (suI@iso~oIe, sxxlphasomirfine, ‘k&&a- 



dimethoxine, sulphafurazole, sulphamuxole, suipl&okmide and suipha- 
nilamide) were tested fcr possible interferences, but none IQKS found. 
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