
therapy with atenolol, such as diuretics, might cause additional chro- 
matographic peaks and/or interferences. These studies are currently 
underway. 

The analysis of atenolol in urine involves the addition of one step to 
the analytical procedure: an initial sample dilution. Chromatograms (Fig. 
2) of the urine extract were free of interfering peaks and had the same 
precision and accuracy as comparable concentrations in plasma. 

The method was used in the analysis of 768 plasma and 384 urine 
samples i n  a pharmarokinetic study over 4 months. A plot of the plasma 
concentration uersus time following a 100-mg dose to one volunteer is 
shown in Fig. 3. Over the 4 months, standard curves were prepared daily. 
When the same column was used, the day-to-day change in the slope of 
the standard curve never exceeded 7.2%; however, when new columns 
were installed, changes up to 15% were observed. 
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Abstract  0 A highly specific assay for benzoyl peroxide was developed 
using high-pressure liquid chromatography. A concentration curve was 
recorded from 0.1 to 3.0 pg with a correlation coefficient of 0.9969. The 
standard deviation for 10 individual analyses of a benzoyl peroxide 
preparation was f0.547 (1.80% RSD).  

Keyphrases 0 Benzoyl peroxide-high-pressure liquid chromatographic 
analysis in bulk drug and commercial preparations High-pressure 
liquid chromatography-analysis, benzoyl peroxide in bulk drug and 
commercial preparations Keratolytic agents-benzoyl peroxide, 
high-pressure liquid chromatographic analysis in bulk drug and com- 
mercial preparations 

Benzoyl peroxide is widely used in topical preparations 
for the treatment of acne. The methods currently available 
for benzoyl peroxide include titrimetry (1) , spectropho- 
tometry (21, and polarography (2). Only polarography is 
specific for benzoyl peroxide. 

The visible absorption curves for benzoyl peroxide and 
analogous compounds, such as benzaldehyde and benzoic 
acid, obtained with the spectrophotometric method de- 
scribed in the USP (3) show marked similarity. If benzoyl 
peroxide is mixed with any of these analogous compounds, 
an accurate determination of benzoyl peroxide is impos- 
sible. 

The sodium thiosulfate titration of liberated iodine is 
a back-titration, which is a limitation in itself. It also does 
not distinguish the difference between benzoyl peroxide 
and its chief degradation products, benzoic acid and 
benzaldehyde, because of the addition of iodine to aro- 
matic double bonds. 

The high-pressure liquid chromatographic (HPLC) 
method described in this paper is specific and provides 
accurate determinations of benzoyl peroxide, benzoic acid, 
and benzaldehyde, all with a single injection (Fig. 1). 

EXPERIMENTAL 

Apparatus-Absorbance measurements were recorded with a spec- 
trophotometer' with matched 1-cm path length quartz cells2. A high- 
pressure liquid chromatograph3 with a UV-visible detector? was used 
with an integrator3 to separate and quantitate benzoyl peroxide. 

Instrument Settings-All separations were run on an octadecylsilane 
10-pm reversed-phase column utilizing isocratic elution (1.2 ml/min) with 
acetonitrile-water (50:50). A detector sensitivity of 0.16 aufs and a chart 
speed of 20 cm/hr were used. 

Reagents-Acetonitrile4 and deionized water were purified by fil- 
tration through a 0.22-pm solvent inert filter. 

Procedure-Samples were prepared by taking aliquots of a benzoyl 
peroxide preparation containing approximately 30.0 mg of benzoyl per- 
oxide and stirring in 75.0 ml of acetonitrile for 5 min. The samples were 
then filtered through a prewetted 0.22-pm solvent inert filter into a 
100-ml volumetric flask and diluted to volume with acetonitrile. Samples 
were injected uia a 10.0-p1 fixed loop injector, and the 1JV absorption a t  
254 nm was used for detection and quantitation. 

The concentration curve was prepared by accurately weighing 1.0,2.0, 
5.0, 10.0, 20.0, and 30.0 mg of benzoyl peroxide into 100-ml volumetric 
flasks and diluting to volume with acetonitrile. 

Beckman. 
Markson. 

Burdick &Jackson 
3 Spectra Physics. 
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Figure 1-High-pressure 
liquid chromatogram f o r  
benzoyl peroxide and 
analogous compounds.  
Key:  A, benzoic acid; B, 
benzaldehyde; and C ,  ben- 
zoyl peroxide. 
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SECONDS 

RESULTS 

A correlation coefficient of 0.9969 was obtained for the concentration 
curve, which was linear over the range of 0.1-3.0 gg, when peak areas were 
plotted uersus concentration. 

Table I-Marketed Product Survev 

Benzoyl Benzoyl Peroxide Benzoic Acid/ Product 
Peroxide Found by HPLC, Benzaldehyde, Age, 

Product Claimed, % % % Months 

A 5.0 5.15 0.07 6 
B 10.0 10.11 0.14 6 

3 C 10.0 10.93 - 
D 5.0 4.35 0.57 3 
E 10.0 8.58 0.12 3 
F 10.0 9.27 0.35 3 

Reproducibility of the method was checked by taking aliquots of a 
benzoyl peroxide preparation, equivalent to 30.0 mg of benzoyl peroxide, 
and working the sample up as described (resulting concentration of 30.0 
mg/100 ml). The average value for 10 runs was 30.45 mg of benzoyl per- 
oxide with a standard deviation of 10.5468 (f1.80% RSD). The precision 
(ts/v% for nine degrees of freedom at  the 95% confidence level) was 
11.237 (14.05% RSD). 

CONCLUSION 

The HPLC method is specific and reproducible and offers greater ef- 
ficiency over current methods. Once the chromatograph is primed, 20 
samples can be run in 1 hr, including a determination for all three com- 
pounds per sample. Suitable modifications of the procedure can make 
it applicable to other preparations of benzoyl peroxide (Table I). 
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Abstract  o A high-pressure liquid chromatographic method was de- 
veloped for chloramphenicol in plasma. Plasma samples were depro- 
teinized with 2.5 volumes of acetonitrile, and the supernates were chro- 
matographed on a reversed-phase column, using acidified ethanol-water 
as the mobile phase and UV spectrophotometry for detection. The sen- 
sitivity for accurate quantitation of chloramphenicol was about 2.5 gg/ml 
in plasma, and concentrations as low as 0.5 gg/ml could be detected. Only 

about 8 min is needed for each sample. This method is specific, rapid, and 
sufficiently sensitive and may be useful for clinical monitoring. 

Keyphrases 0 Chloramphenicol-high-pressure liquid chormatographic 
analysis in plasma 0 High-pressure liquid chromatography-analysis, 
chloramphenicol in plasma 0 Antibacterial-antirickettsials-chloram- 
phenicol, high-pressure liquid chromatographic analysis in plasma 

Chloramphenicol is effective against several Gram- 
negative bacteria and exhibits antirickettsial activity (1). 
Unfortunately, this antibiotic also depresses the erythro- 
poietic elements of bone marrow and causes prolonged 
morbidity and high fatality of aplastic anemia (2). 

A plasma concentration of 5-10 pg/ml was reported to 
be clinically effective for veterinary use in dogs (3). Similar 
data for humans are lacking. In humans, the activity as well 
as toxicity appears to be dose related (1,2). For example, 
25-30 mg/kg/day was judged to be adequate and 50 mg/ 
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