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ABSTRACT

Gel permeation chromatography has been shown as
a versatile method for the analysis of low molecular
weight drugs. Aspirin and its hydrolysis product,
salicylic acid, which differ in a molecular weight
of 42 units have been efficiently separated by a
retention time difference of 3.25 minutes., Quali-
tative idea of other impurities is also obtained.

INTRODUCTION

Gel permeatioh chromatography (GPC) separates
sample molecules by differences in effective mole-
cular size in solution. This technique has been
widely used for the determination of weight average
molecular weight Mw molecular weight distribution

and dispersity of polymeric materials. GPC is used
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primarily for high molecular weight ( > 1000) compo-
nents and its application in routine drug analysis
is limited. We report here the use of GPC for the
analysis of low molecular weight drugs. As a repre-
sentative example we chose to analyse the amount of
salicylic acid in commercially available aspirin

samples,

Aspirin (acetyl salicylic acid) is widely used
for its analgesic, anti-inflammatory and antipyretic
effects. Aspirin has been found to interfere with
platelet aggregation (1,2) reduce venous thrombosis
(3) and is also associated with secondary prevention
of myocardial infarction (4,5). Salicylic acid, the
major decomposition product of aspirin, irritates
the digestive system. The limit of‘salicylic acid
content in aspirin powder is prescribed to be 0.1%
by pharmacopceias (6,7). But the assay for aspirin
powder described in them is qualitative. There héve
been reports on the assay of salicylic acid in
aspirin by HPLC (8,9) and GLC (10). However, these
methods are time consuming, require chromatographic
conditioning and even chemical derivatization for .
the GLC method (10). Reverse phase methods are not

desirable as aspirin is not stable in the mixed
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agqueous organic eluents in that form of LC., Gel per-~
meation chromatography has been used to an advantage
for the analysis of salicylic acid in aspirin. This
method can also be used for other low molecular

weight xenobiotics.

EXPERIMENTAL

AEEaratus

The chromatographic system was a Waters
Associates Model 6000A solvent delivery pump
equipped with a U6K injector, A MStyragel column
(30x0.78cm I.D. Pore size 100A°) and a model 440
absorbance detector. Chromatograms were obtained
in a Houston Instruments Omniscribe recorder and
peak absorbance values were directly read from the

digital display of the Model 440 system.

Chromatographic Conditions

A flow of 1 ml/min of the mobile phase was

used and absorbance monitored at 280nm.

Reagents
Aspirin AR (Sigma Chemicals, USA) and Sali-

cylic acid (Wilson Laboratories, India) were used
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for preparing the standard samples, Aspirin was
used after recrystallization in acetone. Freshly
distilled Dichloromethane Analar (Glaxo Laboratories,
India) was used for preparing the solution and as

the mobile phase.

Calibration curve

The calibration curve for salicylic acid was
prepared by noting the peak absorbance values for
salicylic acid solutions at varied concentrations

(10 to 100 ’tg/ml)

Aspirin samples

Standard aspirin sample consisted of a di-
chloromethane stock solution containing 1.2 mg/ml

of standard aspirin.

Other samples were 1-2 mg/ml solution of 6
commercially available aspirin samples in dichloro-
methane, Samples were injected as soon as they
were prepared and the injection volume for all

samples was 100 M1,

RESULTS AND DISCUSSION

Under the experimental conditions described

above, aspirin and salicylic acid had a retention
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FIGURE 1 - Chromatogram of aspirin (1.2 /ml)
in the mobile phase.

time of 7.5 + 0.1 and 10.75 #+ 0.1 minutes respect-

ively.

Fig.l is a chromatogram of standard aspirin
(1.2mg/ml) in the mobile phase, Fig.2 is a
chromatogram of standard salicylic acid (70 Mg/ml)
Fig.3 is a chromatogram of one of the commercial

samples of aspirin, peak 1 corresponds to aspirin,

2301
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FIGURE 2 - Chromatogram of salicylic acid
(70 rg/ml) in the mobile phase.

Peak 2 corresponds to salicylic acid (37.5"g/ml),
other peaks correspond to unidentified impurities.
Salicylic acid concentrations in commercial aspirin
samples ranged from 3-37.5f(g/m1. The minimum

limit of detection for salicylic acid is 0.6]‘g.

Adsorption techniques such as normal phase
and reverse-phase liquid chromatography require
extensive methods development time, However, in
GPC analysis time is reduced considerably in additon
to the simplicity of operating conditions. Sali-

cylic acid and aspirin differ only in a molecular
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FIGURE 3 - Chromatogram of one commercial aspirin
sample, Peak 1 corresponds to pure
aspirin., Peak 2 corresponds to sali-
cylic acid (37.5}.g/m1).

weight of 42 units, but are separated by a reten-
sion time of 3.25 minutes. Further, a qualitative
idea of “the nature of other impurities in aspirin
can be obtained e.g., Peak 3 in Fig,3 corresponds to
an impurity having higher molecular weight than

aspirin.
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In conclusion, Gel permeation chromatography
has clearly been shown as a versatile technique for

analysis of low molecular weight drugs.

ACKNOWLEDGEMENT

The authors thank Prof. M.S. Valiathan, Director
and Mr. A.V. Ramani, Head, Biomedical Technology Wing,
of Sree Chitra Tirunal Institute for Medical Sciences
and Technology for providing the facilities for this

work.

REFERENCES

1. o0'Brien, J.R., Lancet, 1, 779, 1968.

2, Smith, J.B., Ingerman, C.M., Kocsis, J.J.,
silver, M.J., in Prostaglandin Inhibitors,
Robinson, H.J., Vane, J.R., eds., Raven,
New York, 1974, P229,

3. Verstraete, M.D., Am, J. Med.,, 61, 897, 1976.

4, Boston Collab. Drug Surveillance Group, Br. Med.
J., 1, 440, 1974.

5. Coronary Drug Proj. Res., Group, J. Chronic Dis.,
29, 625, 1976.

6. Pharmacopoeia of the United States XX, United
States Pharmacopoeial Convention Inc., Rockville,
M.D., 1980, P56,

7. Pharmacopoeia Japonica Editio Defa, Ministry of
Health and Welfare, Tokyo, Japan, 1980, P41,

8. Reepmeyer, J.C., Kirchhoefer, R.D., J. Pharm.
Sci., 68, 1167, 1979,



16: 58 24 January 2011

Downl oaded At:

LOW MOLECULAR WEIGHT DRUGS

9., Gupta, V.D., J. Pharma Sci. 69, 113, 1980.

10. Patel, 8., Perrin, J.H., Windheuser, J.J.,
J. Pharm. Sci., 61, 1794, 1972.

2305



