The results shown in the fig.1 indicated that in 0.1 N
HC|, degradation starts rapidly from the begining. Addi-
tion of ascorbic acid does not prevent degradition in acidic
medium. Unlike in 0.1 N HC), in phosphate buffer of pH
7.4, degradition started slowly. This was prevented by
the addtion of ascorbic acid (200 pg/m!) and the drug is
stable for more than 24 h. Basing on these results phos-
phate buffer pH 7.4 containing 0.02% w/v of ascorbic
acid was selected and dissolution studies were carried
out.

The dissolution rate of pure bulk drug and marketed
products were studied by the developed dissolution me-
dium. The amount of rifampicin dissolved from pure drug,
marketed product A and marketed product B are
88.8+0.11, 74.01£0.58 and 78.6+0.23%, respectively. The
results indicated that the dissolution rates were within
the USP8limits (not less than 75% (Q) of the labelled
amount of C,,H,N,O,, is dissolved in 45 min).

In conclusion, a dissolution medium of pH 7.4 phos-
phate buffer containing 0.02% w/v ascorbic acid was
found to be most suitable for studying the release pro-
files of rifampicin from rifampicin sustained release for-

mulation without significant degradition.
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Three simple and sensitive spectrophotometric methods (A-C) in visible region have been developed
for the determination of chlorzoxazone. The reactions in all the three methods (A-C) are stoichiometric
oxidations when the drug Is treated with an excess of oxidant [nitrous acid (HNO,), method A; N-
bromosuccinimide (NBS), method B; chloramine T (CAT), method C] in acidic medium. The unreacted
oxidant is then estimated colorimetrically by using an oxidisable dye [cresyl fast violet acetate CFVA),
method A; celestine blue (CB), method B; Gallocyanine (GC), method C]. Beer’s law limits for methods
A, B and Care 0.4 -4.0 pg/ml, 0.4 — 5.0 pg/ml and 2-12 pg/m} respectively. No interference was
observed from tableting additives and the applicability of the methods was examined by analyzing

tablets containing chlorzoxazone.

Chlorzoxazone (C2Z) is a central muscle relaxant
employed in the treatment of painful musculo skeletal
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conditions. The existing analytical procedures reported
for its determination are based mainly on either HPLC'?
or UV spectrophotometry’'¢, while other methods include
GLC'®*® and titrimetry'?. The only reported visible
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spectrophotometric procedure?' for its determination so
far is based on a diazocoupling reaction of the CZZ
hydrolysis product (HCZZ) with BM reagent. Apart from
being a too general one, this procedure suffers from the
disadvantage of low absorption maximum (410 nm). As
part of our continuing efforts to develop simple, sensitive
and selective visible spectrophotometric analytical
procedures for bulk drugs and their formulations, attention
was focussed on CZZ molecule, keeping in view the
relative lack at such methods for its estimation. It was
soon realized that rather than the native molecule itself,
its hydrolysis product (generated from CZZ by a simple
hydrolysis procedure) is more amenable to the
development of some analytical procedures based on
visible spectrophotometry. This paper presents three
procedures involving the oxidation of either HCZZ (method
A) or CZZ (methods B and C).

All the three methods are indirect procedures,
involving the addition of excess oxidant and determination
of the unreacted oxidant by measuring the decrease in
absorbance of dye as suggested by Sastry et al. (HNO,/
CFVA%, NBS/CB? and CAT/GC?).

A Milton Roy Spectronic 1201 UV-Visible
spectrophotometer and a Systronics 106 digital
spectrophotometer with 1 cm matched quartz cells were
used for all absorbance measurements. An Elico LI-120
digital pH meter was used for pH measurements.
Aqueous solutions of NaNO, (0.2889x10° M), CFVA
(1.556x10* M), HCI (5.0 M), NBS (0.5168x10° M), CB
(0.2748x10° M), CAT (0.1100 x 103 M) and GC (0.2969 x
10* M) were prepared.

In method A, about 100 mg of CZZ was accurately

weighed and treated with 10 ml of 1 M NaOH solution
and the contents were mixed well and kept at room
temperature for 15 min. Subsequently the solution was
treated with 1M HCI for bringing down the pH to almost
neutrality (6.5-7.0) and then diluted with distilled water
to 100 ml to obtain a 1 mg/ml HCZZ stock solution.

In methods B and C, 1 mg/ml stock solution of CZZ
was prepared by dissolving 100 mg of the pure drug initially
in 0.02 N NaOH and making up to 100 ml with distilied
water. Working standard solutions (20 pg/ml for methods
A and B and 50 pg/m! for method C) were obtained by
appropriate dilution of the stock solution with distilled
water. Sample solutions for Tablets were prepared exactly

in the same manner as given under the standard solutions

with prior filtration if necessary before making up the final
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volume and analyzed as described for pure samples.

To aliquots of hydrolyzed CZZ (HCZZ) solution (0.5-
5.0 ml, 20 pg/ml) taken into a series of 25 ml calibrated
flasks, 1.25 ml of 5.0 M HCl and 2.0 ml of NaNO, (20 ng
ml') were added and the volume was made up to 15 m!
with distilled water. After 3 min 10.0 ml of CFVA was
added, mixed thoroughly and the absorbencies were
measured after 5 min at 560 nm against distilled water.
Blank experiment was carried out in a similar manner
omitting the drug. The decrease in absorbance
corresponding to consumed HNO,, which in turn to drug
concentration was obtained by subtracting the absorbance
of the blank so'ution from that of the test solution. The
amount of drug present was calculated from its calibration
graph. ‘

To aliquots of compound CZZ sofution (0.5-5.0 pl,
20 mg/ml) taken into a series of 25 mi calibrated flasks,
1.25 ml of 5.0 M HCI, 2.0 mi of NBS were added and the
volume was made up to 20.0 m! in each flask. After 15
min 5.0 ml of CB was added and mixed thoroughly. After
5 min the absorbencies were measured at 540 nm against
distilled water. The blank (omitting drug) and the dye
{omitting drug and oxidant) solutions were prepared in a
similar manner and their absorbencies corresponding to
consumed NBS and in turn to drug concentration, were
obtained by subtracting the decrease in absorbance of
test solution (dye-test) from that of the blank solution
(dye-blank). The amount of drug was calculated from its
calibration graph.

To the aliquots of CZZ solution (1.0-6.0 ml, 50 ng/
ml) taken into a series of 25 ml calibrated flasks 1.25 ml
of 5.0 M HC and 2.0 ml of CAT (200 ug/m!) were added
and the volume was made up to 20 mi with distilled water.
After 25 min, 5.0 ml of GC was added and mixed
thoroughly and the absorbencies were measured after 5
min at 540 nm against distilled water. Blanks were
prepared appropriately. The decrease in absorbance
corresponding to consumed CAT, which in turn
corresponds to the drug quantity was obtained by
subtracting the absorbance of the blank solution from
that of the test solution.  The calibration graph was
drawn by plotting the decrease in the absorbance of the
drug (GC), against the amount of drug. The amount of
drug in the sample was computed from its calibration
graph.

Beer's law limits, molar extinction coefficient,
Sandell's sensitivity, correlation coefficient, slope and
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TABLE 1: OPTICAL CHARACTERISTICS, PRECISION AND ACCURACY

Methods
Parameters A B C
Beer's law limits (mg/ml) 0.4-40 0.4-50 20-120
Molar absorptivity (1 mole'cm) 1.61 x 10¢ 2.03 x 10¢ 5.33 x:103
Sandell's sensitivity (mg/cm?/0.001 0.008 0.008 0.031
absorbance unit ’
Regression equation' (Y = a + bC) 1.12x 10 1,19 x 10" 3.15x 10'2
Slope (b) -7.3x 10" 2.35x 10* . -3.3 x 10+
Intercept (a) 0.9999 0.9999 0.9998
Correlation coefficient (r) 0.67 0.68 0.35
% RSD? - 0.70 0.71 0.38

% Range of error (35% confidence Iihits)

'Y = a + bC, where C is concentration of analyte (mg/ml) and Y is absorbance unit.

2 Calculated from six determinations.

TABLE 2: ANALYSIS OF TABLETS USING PROPOSED AND OFFICIAL METHODS

Name Label Amount found' (mg) Officia} % Recovery?

ofthe claim ;

formulation Method Method Method Method” | Method Method Method
A B C A B C

Tablet | 500 499.1 499.5 499.8 499.5 99.7 99.8 99.6

Tablet i 250 249.3 249.2 249.5 249.7 99.6 99.2 99.8

Tablet 1l 250 249.5 249.7 249.7 2491 - 99.9 99.7 99.4

Tablet IV 250 249.9 249.4 2491 249.5 99.5 99.9 99.4

‘Average of six determinations

?Recovery of amount added to the pharmaceutical formulation (average of three determinations)

intercept of regression analysis using least squares
method, precision and accuracy of the analysis of six
separate samples containing 3/4™ of the amount of upper
Beer’s law limits in each method were summarized in
Table 1. The results of analysis of tablets by the proposed
and reported methods and recovery studies are presented
in Table 2.

All the diluents, excipients and colouring matters
that are usually present in the dosage forms did not
interfere with the proposed methods. The resuits indicate
that the proposed methods are sensitive, accurate,
precise and reproducible and can be used as alternative
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ones to the existing methods.
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