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Note 

Sepntion ad determination oftie hydrolysis procfuets af chforamphenicoi 
in pharmaceutical preparations by high-performance tiqtrid chromatography 

SYEDLAEXALI 

Zentrahboratorium Deutseker Apotkeker, Ginnheimer Strmse to,6236 i%chbrn/Tounus (GF.R.) 

received December 13tf4 1977) 

Chloramphenicol is a widely used antibiotic, and 2-amino-l-(p-nitrophcnyl)- 
1,3-propanediol (I) commonly occurs as a hydrolysis product in pharmaceutical prep- 
arations. Other hydrolysis products which may develop are nitrobenzyl alcohol (II) 
and nitrobenzaldehyde (HI). The specific determination of chloramphenicol by spec- 
trophotometric or polarogmphic methods is difficult owing to the structural simi- 
larities of other contaminants. It is desirable to have an assay method for chloram- 
phenicol alone, as it possesses the major microbiological activity. 

A polarographic determination after thin-layer chromatographic (TLC) sep- 
aration has been described recentlyl. There have been reports on the separation of 
chloramphenicol intermediates by high-performance liquid chromatography (HPLC). 
Several contaminants formed during synthesis have been separated and analysed by 
HPU.?” . 

In this work, the hydrolysis products I, III and nitrobenzene (IV) were sep- 
arated from chloramphenicol on a Cl8 reversed-phase column with a methanol- 
water-acetic acid solvent system. This system allows an adequate resofution and trace- 
level determination of impurities in 10-15 min. The major hydrolysis products I was 
determined in a number of dosage forms such as drag&s, capsules, suppositories 
and ear- and eye-drops. 

EXPERIMENTAL 

All chemicals and solvents used were of reagent grade. The determination was 
carried on a Perkin-Eimer 1220 liquid chromatograph with a tied-wavelength W 
detkctoi (254 -&I) and .a I-mV revorder. A C,, reversed-phase cohrmn (Il.25 m X 
2.6nun E.DJ packed tiith s&a gel SI &IO (10 pm), coated with chemicahy bonded 
C,, organic phase, was used for separation. The mobile phase was water-methanof- 
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acetic acid (55:45:1). The contents of chloramphenicol and hydrolysis product were 
calculated by comparison with external standards in the same range of concentra- 
tions. The hydrolysis product 2-amino-l-(p-nitrophenyl)-1,3-propanediol was pre- 
pared by treating chloramphenicol with 8.1 N sodium hydroxide solution according 
to the method of Rebstock et aL5. 

All solid dosage forms, capsules, drag&s and suppositories were extracted with 
methanol, Shered and made up to a suitable volume. Liquid dosage forms such as 
ear- and eye-drops were weighed accuTately and diluted with methanol to the desired 
volume. 

RESULTS AND DISCUSSION 

A good separation of chloramphenicol from its major hydrolysis product (I) 
was achieved. Nitrobenzaldehyde (III) and nitrobenzene (IV) were also well separated 
(Fig. 1). 

Nitrobenzyl alcohol overlapped with the chloramphenicol peak, but was not 
present in the pharmaceutical preparations. The products III and IV were also not 
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Fig. 1. HPLC separatioc of chioramphenico1 and other hydrolysis products. Column, Cls re&sql- 
phase column (0.25 m x 2.6 mm I.D.) packed with silica gel SI IO0 (10,&m)); fftiw-rate, 1 ml/nin; 
wavelength, 254 nm; mobile phase, water-metbanoi-acetic acid (55:45:1); temperatuq ambient; 
Emount injected, 5~1; pressure, KXIO p.sX 
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detected. This was checked by TIC using a silica gel GF 254 plate with acetone- 
benzenelight petroleum (5.~. N-60”) (2:2:1) as mobile phase. Compound I was found 
in different pharmaceutical preparations at levels in the range 0.05-1.5 %_ Two for- 
mulations contained I at concentrations as high as 11.5 and 29.2 %. 

An optimal separation was obtained under isocratic conditions by adjustment 
of the methanol content of the aqueous eluent. The resolution and retention are 
governed by the conc~&ation of methanol in the mobile phase. The presence of 
about 1 o/0 of acetic acid improved the elution. The k’ values obtained for chloram- 
phenicol and the products I, III and IV were 1.35, 2.95, 1.85 and 3.95, respectively. 
The selectivity coefficient, a, for the major hydrol@s product I with respect to 
chloramphenicol was 2.18. The separation deteriorated slightly if isopropanol was 
used in place of methanol. It has been reported6 that up to k’ = 10, solute interaction 
takes place with a monomolecular layer of solvent adsorbed on the surface of the 
bonded organic reversed-phase, and not with the hydroarbon chain itself. The order 
of elution of chloramphenicol and the other four compounds, I, II, III and IV, is 
governed by their structural characteristics and seems to be in agreement with this 
hypothesis. Highly polar nitrobenzene, with a dipole moment of 4.2 D, is strongly 
retained and eluted last. The selectivity is due only to solute-solvent interactions. 
If the retention- mechanism was considered to be based on the interaction of the 
solute molecules with the hydrocarbon chain of the reversed phase, the highly polar 
nitrobenzeue (4.2 D) and nitrobeilzaldehyde (2.4 D) would have been eluted first. 

There was a linear relationship between concentration and peak area in the 
range 10-100 pg/ml for chloramphenicol and the hydrolysis product I, and the de- 
tection limits were 5 and 10 ,&ul, respectively, for an injected volume of 5 ~1. The 
coefficient of variation in this concentration range was -&3.2x. 
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