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ABSTRACT

Tuberculosis cases have significantly increased within the past decade, especially among AIDS patients, hence the
importance of isoniazid, a first line anti-tubercular agent. This has prompted many investigators to develope methods
for the rapid determination of isoniazid in pure form as well as in pharmaceutical formulations.

A method is described for the determination of isoniazid, in pure form and in pharmaceutical formulations. The
method is based on the coupling of isoniazid and vanillin in an ethanolic hydrochloric acid medium and the
spectrophotometric determination at the absorption maximum (405nm). A yellow coloured hydrazone was formed.
Beer’s law was obeyed in the concentration range of 1-12pug/ml at 405nm.

The proposed method was applied in the analysis of commercially purchased brands of isoniazid tablets and showed
good accuracy and precision. Excipients used in the pharmaceutical formulation showed no interference in the
analysis.

The method offers the advantages of rapidity, simplicity and sensitivity and low cost and can be easily applied to

resource-poor settings without the need for expensive instrumentation and reagents.
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INTRODUCTION

More than one-third of the world’s population is
infected with the tuberculosis bacilli, and about one-
tenth of this will eventually have active tuberculosis in
their life time with people with Human
Immunodeficiency Virus, HIV at much greater risk?.
Therefore chemoprophylaxis is given to HIV positive
subjects?.

Isoniazid, the hydrazide of isonicotinic acid is a
synthetic analog of pyridoxine3. It is the first line anti-
tubercular medication never used on its own to treat
active tuberculosis because resistance quickly
developes*. It is widely used together with rifampicin,
ethambutol and pyrazinamide among others, for the
chemotherapy of tuberculosis.

Several methods for the determination and
quantitation of Isoniazid have been described. These
include H-point standard addition method>, selective
adsorption using a piezoelectric sensor®, voltametric
method’, amperometric method®, chromatographic
methods 9 10, 11 12(HPLC, GC and HPTLC), titrimetric
methods!3,chemiluminisencel4. Some other
spectrophotometric methods have been reported
using N-bromosuccinimde?!s, oxidation of 4, 5-
dihydroxy-dihydroxy-1, 3-benzenedisulfonic acid by
sodium metaperiodateé, chloranil or bromanil??, 4, 4’-
sulphonyldianiline?s.

Hydrazones are formed when aldehydes and ketones
react with compounds containing the hydrazine
moiety!. The conversion of an aldehyde or ketone to
the corresponding hydrazone is generally quantitative
and the product usually intensely coloured. This
procedure has been exploited as a colorimetric
method for estimating pharmaceuticals or other
organic molecules containing the hydrazine function.

Vanillin (4-hydroxy-3-methoxybenzaldehyde) is an
organic compound containing an aldehyde, ether and
phenolic moiety. It has been used as a chemical
intermediate in the production of pharmaceuticals and
other chemicals. It is also used as a general purpose
stain for TLC plate development to aid visualization.
Use of it has also been reported in the quantitative
determination of hydralazine20. The aldehyde group is
responsible for its reaction with the hydrazine moiety
in isoniazid.

There is an urgent need for the development of simple,
sensitive and specific methods for assessing the
quality of drugs in the market. Routine laboratory
testing of drugs in the market is crucial to protect
public health especially in developing countries where
counterfeit and substandard drugs have become a
major challenge to health care services. Counterfeit
and substandard medicines are a major cause of
morbidity, mortality and loss of public confidence in
drugs and health structures?1.
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MATERIALS AND METHODS

Jenway 6505 Ultraviolet/Visible Spectrophotometer
with matched cuvettes, Ethanol (BDH, Analar),
Hydrochloric acid (BDH, Analar), Vanillin powder
(BDH, Analar), Isoniazid Chemical Reference, Distilled
water, Commercial formulations were purchased from
local sources.

Preparation of isoniazid stock solution

Isoniazid stock solution was prepared by accurately
weighing 100mg of pure sample and dissolving in
distilled water in a 100ml volumetric flask and made
up to volume. This was shielded from light before use.

Determination of absorption maximum

A 5ml aliquot of Isoniazid solution was transferred
into a 25ml volumetric flask. 4ml of a 3% Vanillin
solution was added. It was made up to volume using
0.5M ethanolic hydrochloric acid. This was then
allowed to stand for about 10minutes and the
absorption maximum determined after scanning using
the UV/Visible spectrophotometer. It was obtained as
405nm.

Determination of effective reagent concentration

Preliminary experiments were done in order to ascertain
the effect of concentration and the volume of vanillin at the
wavelength of maximum absorption, 405nm.

To a series of isoniazid solution, varying concentrations
(1-5%) were added and the analytical procedure
followed. After 10 minutes, the absorbance of each
solution was read at 405nm. It was observed that the
analytical signal increased with an increase in reagent
concentration up to 5%. The concentration of vanillin
therefore utilized was 3%.

Similarly, by fixing the vanillin concentration as 3% in
a series of isoniazid solution, different volumes of
vanillin in the range of 1 - 6 ml were added. The
analytical procedure was then followed. After 10
minutes, the absorbance was read. It was observed that
4ml of 3% vanillin solution was optimal for the formation
of colour with maximum intensity. Therefore, 4ml of 3%
vanillin solution was utilized for all measurements.

Validation of the analytical method

This was done by assessing the accuracy, precision,
reproducibility, sensitivity and selectivity of the method.

Analytical method

A 5 ml aliquot of Isoniazid solution was transferred
into a 25ml volumetric flask. 4ml of 3% Vanillin
solution was then added and made up to volume with
0.5M ethanolic hydrochloric acid. It was left to stand
for 10 minutes and the absorbance taken at 405nm
against a reagent blank.

Analysis of pharmaceutical formulations

Twenty tablets were weighed. They were then
powdered and an amount equivalent to 100 mg was
dissolved in distilled water. This was then filtered. The
filtrate was made up to mark in a 100 ml volumetric flask.
5ml of the aliquot was then treated as described above.

Preparation /validation of calibration curve

Several volumes of isoniazid corresponding to 0.1-
0.5mg were obtained upon dilution of the stock
solution. This was then transferred to 25ml volumetric
flasks. 4ml of vanillin solution was added followed by
addition of 0.5M ethanolic hydrochloric acid and then
thorough mixing. It was left to stand for full colour
development for 10minutes before taking absorbance
reading of the solutions. This experiment was repeated
on 3 separate days and the mean values taken. From
this, a calibration curve was plotted and regression
analysis carried out.

The calibration curve was validated by following the
same procedure but changing the serial
concentrations. The average absorbance readings
were correlated directly with the concentrations using
the calibration curves.

RESULTS AND DISCUSSION

Isoniazid readily reacts with vanillin in an ethanolic
hydrochloric acid solution yielding an intense yellow
coloured hydrazone as shown in the equation having
an absorption maximum at 405nm [Figure 1]. The
reagent blank does not absorb around this wavelength.
The hydrazone formed was stable in the
temperature range 20 - 40°C. The colour of the
product formed was stable for about 2 hours at
room temperature (30°C) followed by a steady
decrease in absorbance values.

P
-NHNH,  GHO Nl-H\FCI—FQOH
+ _H,
OCH,
OCH,
OH

Isoniazid Vanillin

Yellow Hydrazone
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Beer’s law was obeyed in the range 1 - 12ug/ml at the The proposed method was applied in the assay of
Amax. A regression analysis of the Beer’s law plot some pharmaceutical formulations. The results
showed a good correlation (r = 0.96) and a regression obtained compare well with claimed label values
equation of y = 4.278x [Figure 2]. [Tables (1) & (2)]

Table 1: Evaluation of accuracy and precision of the proposed method

Conc. prepared Conc. recovered* % recovery % error
mg/ml mg/ml
0.1 0.987 +0.07 98.7 1.3
0.2 0.212+0.24 106 6
0.3 0.298 +0.15 99.3 0.7
0.4 0.407 +0.32 101.75 1.75
0.5 0.487 +0.03 97.4 2.6

*Mean value of 3 determinations at each concentration + SD

Table 2: Analysis of Isoniazid in pharmaceutical formulations using the proposed method

Tablet sample Label claim (mg) Actual strength found (mg) % of label claim found by the proposed method
code
A 300 302.52 100.84
B 300 300.21 100.07
C 300 300.21 100.07
D 300 297.63 99.21

*Mean value of 3 determinations at each concentration + SD

The assay method in the United States
Pharmacopoeia?? requires the use of HPLC system. It
specifies that the tablets should contain not less than
90% and not more than 110% of the labeled amount of
isoniazid. Isoniazid in pure form as well as in
pharmaceutical formulations has been determined
using the proposed method. Based on the application
of the proposed method, four brands of Isoniazid
tablets analyzed showed between 99.21 - 100.84% of
the label claim values. This is in conformity with the
requirements in the United States Pharmacopoeia. The
accuracy and precision obtained can be favourably

compared with that obtained by the official method.
The method also showed a relative freedom from
interference by the usual tablet Excipients. The proposed
method allows for the determination of isoniazid in pure
form as well as in pharmaceutical formulations.

This proposed method can be applied for the routine
quality control studies of isoniazid as it offers the
advantages of rapidity, simplicity and sensitivity and
low cost and can be easily applied to resource-poor
settings  without the need for expensive
instrumentation and reagents.

Figure 1: Absorption curve of the hydrazone of
Isoniazid with Vanillin
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Figure 2: Calibration curve for the
determination of Isoniazid using Vanillin
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