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ABSTRACT

A colorimetric method for determination of acetazolamideisdescribed. The
method is based on the formation of red coloured azo product by
diazotization of acetazolamide molecule followed by a coupling reaction
with N-(1-naphthyl) ethylenediaminedihydrochlorhydrate in acid medium.
Absorbance of the resulting red azo product is measured at 493nm and is
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conformsto Beer’s law over the range 10-200pugml. The optimum reaction
conditions were evaluated and common excipients used as additives in
pharmaceutical preparations do not interfere in the proposed method. The
method is simple, sensitive and rapid also is successfully employed for the
determination of acetazolamidein pharmaceutical preparations.
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INTRODUCTION

Acetazolamide (5-acetamido-1,3,4-thiazole-2-
sulfonamide) isacarbonic anhydraseinhibitor which
reduces the rate of agueous humor formation and
correspondingly decreasestheintraocular pressurein
patientswith glaucoma. It isa so used, either aloneor
inassociationwith other antiepileptics, for thetrestment
of variousformsof epilepsy, and hasbeenused dinicdly
from 19541,

Higtorically, severd different techniqueshave been
used to measure acetazolamide in pharmaceutical
preparation and biological fluids, including spectro-
photometry22, gas chromatography- mass spectro-
metry!*®l, polarography!®, RM N8 amperometry!,
akaimetry!®1 and liquid chromatography!'229,

N-(1-naphthyl) ethylenediamine dihydrochl oro-

hydrate (NEDA) in acid medium or dkalinewasused
as coupling agent for determinati on spectrophotometry
of different drugsin formspharmaceutica 2%,
Thisreport describes anew spectrophotometric
method, smple, fast, and reliablefor thedetermination
of acetazolamidein either pureform or initspharma
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Figurel: Absor ption spectra of acetazolamide product
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Scheme1: Reaction sequencefor thefor mation of red color ed product

ceuticsformulations

Thescientific novelty of thepresent work isthat the
reagents used in both themethods are easily available
and thechemistry of thesereagentsisaready well es-
tablished. Thereactionsinvol ved with these reagents
aresmple, rapidand sengtiveinthar rangeof determi-
nation compared with other established methods.

MATERIALSAND METHODS

I nstrumentation

A Perkin Elmer UV-visble spectrophotometer type
lambda 20 version (1.01) with 1.0cm matched cells
wasused.

Reagents

All chemica sused wereof and ytica-reagent grade.

N-(1-naphthyl)-ethylenediaminedihydrochl oride
(NEDA) was purchased from Merck, Sodium nitrite
and sulfamic acid was purchased from Fluka. Deionized
water was used to prepare all solution and in all
experiments.

Solutions

Accurately weighed (100mg) acetazolamidewas
transferred to a100ml beaker containing 30 ml of 40%
sulfuric acid and refluxed for 60 min. Thesolution was
cooled and diluted to volumewith water. Theworking
standard sol ution of the hydrolysi sacetazolamide con-
taining 100ug ml was prepared by further dilution.

0.1% of (NEDA) solution, 1% sodium nitrite solu-

tion, 2% sulfamic acid solution and HCI 1M solution
were prepared separately in Delonized water in am-
ber-glassvolumetricflasks.

Procedure

A liquotsof standard solution of acetazolamidewere
transferred into a20ml calibrated flask.

2ml of HCI 1N wasadded, cool inanicebath and
add 2ml of 1% NaNO, stir the solution during Smin.
add 2ml of 2% sulfarmc acid stir againfor 5min. Add
2ml of 0.1% (NEDA). After 15min made up to the
mark withHCl 1M solution.

Procedurefor assay of phar maceutical tablets

Twenty tablets were powdered and mixed thor-
oughly. An amount equivaent to 100mg of Acetazola
midewastaken and subjected to hydrolysisusing 30ml
of 40% sulfuric acid. Thefiltratewas madeup to 100ml
and andiquotsof thissolution wastreated asdescribed
abovefor pure samplein both the method.

RESULTSAND DISCUSSION

The spectrophotometric method for the determi-
nation of acetazolamideisbased onthe hydrolysisof
theamideto amino group with sulfuric acid flowed by
diazotization and coupling with (NEDA) toform the
red colored product.

Spectral characteristics

Theabsorption spectraof thered colored product
with__ =493nmispresented below (Figure 1).
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TABLE 1: Parametersfor the spectrophotometric de-
termination of acetazolamide parameter s/char acteristics
acetazolamide

Par ameter Char acteristics Acetazolamide

Colors Red
Amax(NM) 493
Stahility (in days) 2
Beer’s law range (ug ml™) 10-200
Molar absorptivity (I mol™ cm™) 1.17 x 10°
Regression equation (y)?
Slope (a) 0.0057
Intercept (b) 0.0169
Correlation coefficient 0.9916
R.S.D. (%) 1.01

3%y = ax + b where x is the concentration of acetazolamide in pug
ml-L, brelative standard deviation (n=5)

Thereagent blank haspracticaly negligibleabsorp-
tion at thiswave ength.

Reaction mechanism

Thestochiometric equation derivedisillustratedin
Schemal.

Optimization of reactionsconditions

Thefactorsaffecting color development, reproduc-
ibility, sengtivity, and conformity with Beer’s law inves-
tigated.

It wasfound that (0.5-4)ml of HCl 1M, (1-4)ml of
1% NaNQO, solution,(1-4)ml of 0,1% (NEDA) solu-
tion wasnecessary to achieve maximum color intengity.

The exec of nitrite sodium could be removed by
theaddition of 2% sulfamic acid solution. An excessof
sulfamic acid hasno effect on the col or intensity of the
product formed.

Quantification

Beer’s law is obeyed over the acetazolamide con-
centration range of 10-200ug/ml.

The proposed procedureisvalidated by determina-
tion optica parameters, whicharelistedin TABLE 1.

Interference

The effects of various substances that often
accompany acetazolamide in pharmaceutical
preparationswere studied. Majority of the common
excipientsdo not interferein the present method. The
resultsaregivenin TABLE 2.

TABLE 2: Determination of acetazolamidein presence of
excipients

Excipients Amount  Recovery of Acetgzolamide,
(mg) (=RSD)
Calcium carbonate 100 98.1+1.1
Gallatin 40 97.5+0.9
Magnesium stearate 20 97.9+0.7
Starch 100 98.2+1.2

saverage of five determination, R.S.D., relative standard
deviation

TABLE 3 : Assay of acetazolamide in pharmaceutical
preparation

Product Label claim (mg) Recovery of Acetazolamide, (+ RSD)?
Diamox 250/tablet 99.8 (£0.9)
aAverage of five determinations, R.S.D., relative standard
deviation
Application
The application of the method to assay
pharmaceutica preparation wasexamined. The assay
of Acetazolamide, Singly andin variouscombinationsis
showninTABLES3.
The excellent recoveries obtained indicated the
absenceof any interferencefrom the excipients.

CONCLUSION

The method is found to be simple, economical,
selective and more sensitive than most of the
spectrophotometric methodsreported. The statistical
parametersand recovery study dataclearly indicatethe
reproducibility and accuracy of themethod. Analysisof
theauthenti c sampl es contai ning acetazol ami de showed
no i nterference from the common excipients. Thusthe
method can be adopted for routineanalysein quality
control laboratories.
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