
Journal of Chromofography, 281 (1983) 381-385 
Elsevier Science Publishers B.V., Amsterdam - Printed in The Netherlands 

CHROM. 16,218 

Note 

Gentamicin determination by high-performance liquid chromatogra- 
phy 

R. WEIGAND and R. J. COOMBES’ 

Travenol Laboratories, Morton Grove, IL 60053 (U.S.A.) 

(First received June 13th, 1983; revised manuscript received August lOth, 1983) 

The gentamicin C-complex consists mainly of the Cr, Cr, and CI components, 
with smaller amounts of CZa and CZb. CZ. is the 6-C epimer of C2. Freeman et al.’ 
developed a pre-column high-performance liquid chromatographic (HPLC) method 
that separates CZ. from Cr, Cr. and CZ. Almost all of the other HPLC methods 
published identify only Cr, Cr, and C1. Either no mention is made of CZa, or else it 
is assumed that one of the other peaks seen in the chromatogram represents CZ.. To 
be used for product release, the chromatographic method chosen must be shown to 
be equivalent to the official microbiological assay2, which does not distinguish be- 
tween C2 and CZs. 

In this report, we demonstrate that for a chromatographic method to agree 
with the official microbiological assay, Cza must co-elute with C2. 

EXPERIMENTAL 

Reagents 
The two gentamicin sulfate materials used were USP lot G-5 (microbiological 

analysis as supplied by the FDA: potency 643 pg/mg. C1 33.69%, Cr. 25.49%, C2 
40.82%) and Chinoin (Budapest, Hungary) lot 800787 (FDA microbiological analy- 
sis: potency 729 pg/mg. C1 32.04%, Cr, 24.91%, and CZ 43.04%). The following 
chemicals were used: p-phthalaldehyde (Fisher Scientific, Fairlawn, NJ, U.S.A.), bor- 
ic acid (Matheson, Coleman and Bell, Norwood, OH, U.S.A.), thioglycolic acid (J. 
T. Baker, Phillipsburg, NJ, U.S.A.), and sodium hexanesulfonate (Helix Assoc., 
Newark, DE, U.S.A.). Organic solvents were HPLC-grade. Other chemicals were 
reagent grade. 

The o-phthalaldehyde-thioglycolic acid derivatizing reagent was prepared ac- 
cording to the method of Freeman et al. l. This derivatizing reagent was used for 
both the pre-column and post-column methods. 

Pre-column chromatographic system 
This chromatographic system consisted of an Altex Model 110 pump, a Waters 

Assoc. 710B Autosampler, a Perkin-Elmer LC 85 UV absorbance detector set at 330 
nm, and a 5-pm Altex Ultrasphere ODS column (250 x 4.6 mm). The mobile phase 
was 5% acetic acid-methanol (2:8) containing 5 g/l sodium hexanesulfonate. Flow- 
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agreement is now demonstrated among the three methods. 
For the post-column method to agree with the microbiological assay, Cza must 

be microbiologically active and it must co-elute with Cz in the post-column system. 
Daniels and Marquez4 have shown that C?, is microbiologically active and that it 
exhibits substantially the same in vitro antibacterial potency as Cz. To test the as- 
sumption that Cza co-elutes with CZ, the C1 fraction was collected from the post- 
column system and injected into the pre-column system. For this, 50 d of 10 mg/ml 
gentamicin solution was injected into the post-column system. Care was taken to 
collect that portion corresponding to the middle of the peak. Fractions were also 
collected for C1 and Ci, and these, too, were injected into the pre-column system. 
Fig. 2 shows the chromatograms obtained. Comparing Fig. 2 with Fig. 1 proves that 
Cza is co-eluting with Cz in the post-column system. 

In our experience, the amount of Cza can vary significantly from one genta- 
micin complex to another. In addition, we agree with Freeman et al.‘, that Cla can 
represent a significant proportion of the gentamicin complex. 

The results presented in this report demonstrate that for a chromatographic 
method to agree with the microbiological assay, Cza must co-elute with Cz. 
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