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ABSTRACT 

This paper reports on the development of high-performance liquid chromatographic methods for the determination of hydroxamic 
acids in topical formulations. A poly(styren&ivinylbenzene) copolymer stationary phase with a mobile phase of acetonitrile and pH 6 
phosphate buffer at a flow-rate of 1 .O ml/min was used. Analyte detection was at 254 nm. This system is capable of the separation of 
phenylalkylhydroxamic acids and benzohydroxamic acids. 

Excellent quantitative results were obtained. The recoveries from both cream and gel formulations were > 99% with < 1% relative 
standard deviation. Linearity of over one order of magnitude was obtained. 

The selectivity of the method using the polymeric stationary phase was investigated. Variation of the mobile phase composition and 
pH showed that the selectivity of the method could be easily changed by changing mobile phase pH. The method selectivity was 
demonstrated by forced degradation of selected acids and separation of the analyte from the products. Decomposition to the corre- 
sponding carboxylic acid was found to be a major pathway for degradation of these compounds. 

The separation of the hydroxamic acids on silica bonded phases was also investigated. It was found that the poor chromatography 
observed on these phases resulted from the presence of metal impurities in the silica support. 

INTRODUCTION 

Hydroxamic acids are known to possess biolog- 
ical activity [I]. They are capable of both in vitro 
and in vivo enzyme inhibition, and have been shown 
to possess anti-inflammatory and analgesic proper- 
ties. The bioactivity of hydroxamic acids makes 
them potential candidates for drug product devel- 
opment, and there are a few products on the market 
containing hydroxamic acids. 

Hydroxamic acids also possess properties which 
make them difficult to separate. They are thermally 
unstable and their strong chelate formation makes 
many separation schemes unsuitable. However, a 
few methods for their separation have been report- 
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ed [2-71. Desferoxamine, a naturally occurring tri- 
hydroxamic acid was determined by reversed-phase 
chromatography [2]. Purging the column with the 
analyte along with the addition of EDTA to the 
mobile phase was required in order to eliminate the 
interference of traces of iron in the chromatograph- 
ic system. Aromatic hydroxamic acids were separat- 
ed by reversed-phase chromatography employing a 
methanol phosphate buffer eluent system [3]. While 
it was found that peak symmetry was improved by 
the use of the buffer, severe tailing was still observed 
for some of the hydroxamic acids. A procedure for 
the extraction and quantitation of cyclic hydroxam- 
ic acids in grains employed reversed-phase chroma- 
tography with a methanol-l% acetic acid eluent 
and gradient elution [4]. Good peak symmetry was 
obtained for the compounds determined since the 
cyclic hydroxamic acid group is not available for 
interactions with metals or residual silanol groups 
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served. Similar results were obtained for the sep- 
aration of 3CBHA and its photodegradation prod- 
ucts. 

Fig. 7 shows the separation obtained for 3CBHA 
which has been forced degraded in basic solution at 
elevated temperature. The parent carboxylic acid is 
seen as the major degradation product. Absorbance 
ratio plots showed that no co-eluting products 
could be observed. Similar results were obtained for 
the separation of 9PHHA and its base degradation 
products. 

The method was validated for assay of topical 
creams and gels by determining the response linea- 
rity, precision and accuracy for the determination 
of 9PNHA and 3CBHA. For both analytes excel- 
lent linearity (r > 0.999) of over one order of mag- 
nitude was obtained. The linear range tested was 
from 0.3% (w/w) to 13.5% (w/w) of the drug in 
product. 

The precision of the method was determined by 
the analysis of replicate samples of the products. 
The precision for the determination of 3CBHA in a 
cream formulation determined on 11 replicate as- 
says was f 0.5% relative standard deviation, The 
precision for the determination of 9PNHA in a gel 
formulation determined on 6 replicate assays was 
& 0.4% relative standard deviation. 

The accuracy for the determination of hydrox- 
amic acids in topical formulations was determined 
by the analysis of synthetic samples prepared by 
spiking product placebos with solutions of the ana- 
lytes. The recovery of 3CBHA for 9 replicate assays 
of the cream formulation was 100.0 f 0.2%. The 
recovery of 9PNHA for 18 replicate assays of the 
gel formulation was 99.4 f 0.5%. 

CONCLUSIONS 

The method described is precise and accurate 
when used to determine hydroxamic acids in topical 
formulations. This method has been used for rou- 
tine analysis with good success. 

J. E. DiNUNZIO, R. R. GADDE 

The use of the polymeric stationary phase allows 
the separation of these hydroxamic acids which 
could not be achieved using the silica-bonded phas- 
es. 
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