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ABSTRACT

A simple, sensitive and precise thin-layer chrorgegphic method for determination of chlorzoxazatielofenac
sodium and paracetamol both as bulk drug and imfidations was developed and validated. The separatias
achieved on silica gel 60F-254 thin-layer chromatgghic (TLC) plate as the stationary phase and thebile
phase consisted of toluene-ethyl acetate-gladiatia acid (6.5:3.5:0.02 v/v/v). The solvent systeas found to
give compact spot for chlorzoxazone ¥Rlues of 0.23 +0.021), diclofenac sodium \&ues of 0.51 +0.035) and
paracetamol (Rvalues of 0.64 +0.028). Densitometric analysiswarried out in the absorbance mode at 274 nm.
The linear regression analysis data for the caliima plots showed good linear relationship with pest to peak
area in the concentration range 200-800 ng gpof chlorzoxazone (with r = 0.9974), 40-160 ng spof
diclofenac sodium (with r = 0.9914) and 260-1040spgt’ of paracetamol (with r = 0.9965). The method was
validated for limit of detection, limit of quantttan, accuracy, precision, robustness and recove€tjorzoxazone,
diclofenac sodium and paracetamol were subjectedcdid and alkali hydrolysis, oxidative, heat treatmh and
photodegradation. The drug undergoes degradatiodeuracidic and oxidative conditions and upon UVhtig
treatment. The degraded products were well sepdriem the pure drugs. The result and statisticahlgsis
proves that the developed method is reproducibtesatective for the estimation of said drugs. Asrttethod could
effectively separate the drugs from its degradagiozduct, it can be employed as stability indicgtone.

Key Words: Chlorzoxazone, Diclofenac sodium, Paracetamol, -Téyjer chromatography, Stability indicating,
Validation

INTRODUCTION

Chlorzoxazone {5-Chlorzoxazoneoro-2-hydroxybenzokxal{Fig.1A) is a skeletal muscle relaxant. It sadiy
inhibiting multi synaptic reflexes involved in precding and maintaining skeletal muscle spasm ofedagtiology
[1, 2]. Diclofenac Sodium {2-[(2, 6-dichlorophemdmino] phenyl acetate} (Fig.1B)
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Figure 1: Chemical structure of (A) ChlorzoxazongB) Diclofenac sodium (C) Paracetamol

Cl

It is a non-steroidal anti-inflammatory drug. Itimlig acts by inhibiting the enzyme cyclo-oxygenas¢he pathway

of prostaglandin synthesis. It affords quick relief pain and wound edema [3]. Paracetamol {4-
hydroxyacetanilide}(Fig.1C) has antipyretic and dréinalgesic actions due to inhibition of prostadiarsynthesis.

It is much safer than aspirin in terms of gastmiitation, ulceration and bleeding [4, 5].

Literature survey reveals simultaneous estimatibparacetamol with diclofenac sodium using RP- HP[6%
paracetamol with chlorzoxazone using RP-HPLC [7l] @aracetamol with chlorzoxazone and nimesulidegus
HPTLC [8]. Various methods have been reportedtardture for analysis of chlorzoxazone, diclofesadium and
paracetamol including spectrophotometric [9] anghkperformance liquid chromatography [10-13]. Hoefeto
our knowledge, no article related to stability iteting high-performance thin-layer chromatography? TLC)
determination of chlorzoxazone, diclofenac sodiurd paracetamol in pharmaceutical dosage form hes leen
mentioned in literature.

The International Conference on Harmonization (I@didelines entitled ‘stability testing of new dragbstances
and product requires the stress testing of the duligtance should be carried out to elucidatertherént stability
characteristics of the active substance [14]. Azaldtability indicating method is one that quaesithe drug per se
and also resolves its degradation product. HPTLE thecome a part of routine analytical techniquesnany
product development and analytical laboratories tduiégs advantages [15-17]. The major advantagelRTLC is
that several samples can be run simultaneouslygwsismall quantity of mobile phase unlike HPLC sthawering
the analysis time and cost per analysis with higim@e throughput [18]. The uniform particle size (i) of
precoated HPTLC plates enables achievement of aegreesolution and an easy reproducible separalibe
method of detection does not place any restrictiorthe choice of the mobile phase and unlike HPGbile
phases having pH 8 and above can be employed [1%2@pensions, dirty or turbid samples can bectlire
applied. Additionally, it permits simultaneous assd several components in a multicomponent fortiote or
herbal extracts.

The aim of the present work was to develop an ateuispecific, reproducible and stability indicgtiAPTLC
method for determination of chlorzoxazone, diclafersodium and paracetamol in presence of its deticed
products and related impurities as per the ICH ginds [21].

MATERIALS AND METHODS

Authentic chlorzoxazone, diclofenac sodium and @etamol were kindly received as a gift sample frahv
Laboratories, Nagpur, India. All chemicals and m#g used are analytical grade. Toluene was pwdhfiem
Rankem, New Delhi, India, Ethyl acetate and Glaacatic acid was purchased from Merck, Mumbai,dndi

2.2. HPTLC instrumentation

Standard experimental conditions were optimizediénv to develop a stability indicating assay methodjuantify

chlorzoxazone, diclofenac sodium and paracetamah dmilk drug and in pharmaceutical dosage forrm8as

were spotted in the form of band of 6 mm with Camagrolitre syringe on precoated silica gel aluramiplate
60F-254 (20 cm x 10 cm, 200 pm thickness, E. MeB#many) using a Camag Linomat IV (Switzerlandhgk

applicator. The plates were pre-washed by methandlactivated at 60°C for 10 min prior to chromaapdy. A

constant application rate of 0.J16 s*was employed and space in between two bands was.4Ttre slit dimension
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was kept 5 mm x 0.45 mm and 10 mihszanning speed was employed. The mobile phasésteh®f toluene-
ethyl acetate-glacial acetic acid (6.5:3.5:0.02/w)/wvas optimized for good resolution with compagiots.The
detection of wavelength was selected friorsitu overlain spectra of the drugs(Fig.2)
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Figure 2 Overlain spectra for selection of wavelength (274nn

Linear ascending development was carried out in-tmugh glass chamber saturated with the moHilasp. The
optimized chamber saturation time for the mobilagghwas 10 min at temperature of 20 + 5°C and|ative
humidity of 60 + 5%. The length of chromatogram wias 80 mm. Subsequent to the development; TLE plas
dried in a current of air with the help of an aiger. Densitometric scanning was performed on Camag scanner
[l in the absorption mode at 274 nm. The sourceadfation utilized was deuterium lamp emittingaatinuous UV
spectrum in the range of 190-400 nm. Evaluation eage using linear regression analysis by pealsarea

2.3. Calibration curves

A mixed stock solution of chlorzoxazone (250 pgHLdiclofenac sodium (50 pg i) and paracetamol (325 pg
mL™) was prepared in methanol. Different volumes okedi stock solution 2, 3, 4, 5, 6, 7 and 8 mL were
transferred to 10 mL volumetric flask and made atumne with methanol. Four microlitres from eachutid stock
solution was spotted on TLC plate to obtain finaheentration range of 200 — 800 ng spof chlorzoxazone, 40 —
160 ng spot of diclofenac sodium and 260 — 1040 ng Spoft paracetamol. Each concentration was spotteskthr
times on TLC plate. The data of peak area plotgairst corresponding concentration were treatelinewar least-
square regression analysis.

2.4. Method validation

2.4.1. Precision

Precision of an analytical method was expressetdrims of percent relative standard deviation (%.R)Sand
standard error (S.E.) of the series of measurenr@mntsystem precision, repeatability of the sangpplication and
measurement of peak areas were carried out usingepiicates of the same concentration (500 ng “spdt
chlorzoxazone,100 ng spobf diclofenac sodium and 650 ng spaif paracetamol). For method precision, the
Intra-day and Inter-day variations were carried atuthree different concentration level (300, 56@ Z00 ng spot

of chlorzoxazone, 60, 100 and 140 ng 8pof diclofenac sodium, and of 390, 650 and 910spgt" of
paracetamol).

2.4.2. Robustness of the method

By introducing small changes in optimized chromatphic conditions, the effects on the results we@mined.
Robustness of the method was studied in tripliaf concentration level of 500 ng spof chlorzoxazone, 100 ng
spot* of diclofenac sodium, and 650 ng spatf paracetamol. Mobile phases having different cositpons of
toluene-ethyl acetate- glacial acetic acid (6.4B® v/v/v), (6.6:3.5:0.02 v/viv), (6.5:3.6:0.0%/4v), (6.5:3.4:0.02
viviv), and (6.4:3.6:0.02 v/v/v) were tried and @matograms were run. Mobile phase volume was vated + 1
mL (9, 10 and 11 mL) and duration of saturationetiwas varied at 10 + 5 min (5, 10 and 15 min). pla¢es were
prewashed by methanol and activated at 60°C f&0&nd 12 min prior to chromatography. Time frorotspg to
chromatography and from chromatography to scarwigvaried from 0, 10 and 20 min.
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2.4.3. Limit of detection and limit of quantitation

In order to estimate limit of detection (LOD) arichit of quantitation (LOQ), blank methanol was gpdtsix time
on TLC plate following the same method as desciibsection 2.2 and standard deviation of the ntagei of
analytical response was determined on the basigoél to noise ratio.

2.4.4. Specificity

The specificity of the method was ascertained kalyaring the standard drug and sample with respeB value
and spectra. The peak purity of chlorzoxazoneptidlac sodium and paracetamol were assessed byadogphe
two spectra at three different levels, viz. peaktHS), peak apex (M) and peak end (E) positidrikespot.

2.4.5. Recovery study

Recovery study was carried out by applying the wetio drug samples to which known amount of chirazone,
diclofenac sodium and paracetamol correspondir@peé, 100% and 120% of label claim had been addedagh
level of the amount, six determinations were penfed. This was done to check recovery of the drugifi@rent
levels in the formulations.

2.5. Analysis of the marketed formulation

To determine the content of commercial formulati®d tablets (chlorzoxazone 250 mg : diclofenacsodb0 mg :
paracetamol 325 mg) were weighed, their mean welgtermined and they were finely powdered. An estely
weighed quantity of tablet powder equivalent tom@ of diclofenac sodium was shaken with 5 mL of lmaebl,
sonicated for 10 min and diluted to 10 mL with nagtbl. The solution was centrifuged at 2000 rpm $omin and
500 pL of supernatant was diluted to 10 mL with maebl. Two microlitres (500 ng spbbf chlorzoxazone, 100 ng
spot" of diclofenac sodium, and 650 ng spaif paracetamol) of filtered solution was applied BhC plate
followed by development and scanning as describeskction 2.2. The analysis was repeated in ta@i@and the
possibility of excipients interference in the arsidywas studied.

2.6. Forced degradation study
Forced degradation study was carried out by attiewgpoieliberate exposing the drugs to differentsstreonditions.

A Mixed stock solution of chlorzoxazone (50 mg)¢ldfenac sodium (10 mg) and paracetamol (65 mag w
prepared in 100 mL methanol. This mixed stock sofutvas used for forced degradation to providenaication of
the stability indicating property and specificititbhe proposed method.

2.6.1. Acid and base induced degradation product

To 10 mL of methanolic mixed stock solution, 10 wiL1N HCI and 10 mL of 1N NaOH were added sepayatel
These mixtures were reflux separately for 3 h &80T he forced degradation study in acidic anddbeasedia was
performed in the dark in order to leave out thesjie degradative effect of light. Two microlitré00 ng spot of
chlorzoxazone, 100 ng spobf diclofenac sodium and 650 ng spaff paracetamol) of resultant solutions were
applied on TLC plate and developed as describsédtion 2.2.

2.6.2. Hydrogen peroxide induced degradation produc

To 10 mL of methanolic mixed stock solution, 10 miLhydrogen peroxide (#D,) (30% v/v) was added. This
solution was heated in boiling water bath for 10rto remove completely the excess of hydrogen peeoand
reflux for 3 h at 80°C. Two microlitres (500 ng $pof chlorzoxazone, 100 ng spof diclofenac sodium and 650
ng spot of paracetamol) of resultant solutions were applied’LC plate and developed as described in segtidn

2.6.3. Dry heat induced degradation product

Dry heat degradation was performed by exposingptivedered chlorzoxazone (50 mg), diclofenac sodilitnrig)
and paracetamol (65 mg) to 60°C for 24 h underhggt condition to study the inherent stability loé drugs. Dry
heat exposed drugs was dissolved in 100 mL meth&fahL of this solution was diluted to 20 mL withethanol
and two microlitres (500 ng spbiof chlorzoxazone, 100 ng spobf diclofenac sodium and 650 ng spaif

paracetamol) of resultant solution was applied b@ Pplate and developed as described in section 2.2.
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2.6.4. \et heat induced degradation product

Ten microlitres of methanolic mixed stock solutiwas diluted to 20 mL with methanol and reflux foh &t 80°C.
Two microlitres (500 ng spdtof chlorzoxazone, 100 ng spobf diclofenac sodium and 650 ng spaif
paracetamol) was applied on TLC plate and develagatkscribed in section 2.2.

2.6.5. Photolytic induced degradation product
Ten microlitres of methanolic mixed stock solutiwas diluted to 20 mL with methanol. For photocheahatability
study, 10 mL of resultant diluted stock solutionswexposed to direct sunlight for 8 days on a woqalank and
kept on terrace. For UV radiation degradation stui@ymL of resultant diluted stock solution was esgubto UV
radiations at 265 nm for 24 h in UV chamber.

Two microlitres (500 ng spdtof chlorzoxazone, 100 ng spoof diclofenac sodium and 650 ng spaif
paracetamol) of each resultant exposed solutionappBed on TLC plate and developed as describsédtion 2.2.

2.6.6. Neutral hydrolysis
Ten microlitres of methanolic mixed stock solutiwas diluted to 20 mL with distilled water and wa#ux for 8 h.
Two microlitres (500 ng spdtof chlorzoxazone, 100 ng spobf diclofenac sodium and 650 ng spaif
paracetamol) was applied on TLC plate and develagettscribed in section 2.2.

RESULTS AND DISCUSSION
3.1. Optimization of chromatographic conditions
The chromatographic conditions were optimized vétlview to develop a stability indicating assay moethio
quantify the chlorzoxazone, diclofenac sodium aachpetamol from pharmaceutical dosage form. Ihftiakariety
of individual solvents and solvent mixtures in vagyratios were tried. The mobile phase toluengleticetate-

glacial acetic acid (6.5:3.5:0.02 v/v/v) gave goedolution withR = 0.23 + 0.021 for chlorzoxazong, = 0.51 +
0.035 for diclofenac sodium arii= 0.64 + 0.028 for paracetamol (Fig. 3).
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Figure 3: Chromatogram of (1) chlorzoxazoneRs = 0.23], (2) diclofenac sodiumRs = 0.51] and (3) paracetamolR = 0.64]

The developed plates were evaluated densitoméyricahbsorbance mode at 274 nm with slit dimensiah5 x
0.45 mm. Well defined spot were obtained when clambas saturated with mobile phase for 10 min at
temperature 20 £ 5°C and relative humidity 60 + 5%.
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3.2. Calibration curves

Linearity was established by least-squares linegression analysis to calculate the calibrationatgn and
correlation coefficient. The regression data (Tableshowed a good linear response over the corat@nmtrrange
200 — 800 ng spdtof chlorzoxazone, 40 — 160 ng spaf diclofenac sodium and 260 — 1040 ng 3pof
paracetamol with respect to peak area. The lineafitalibration graphs and adherence of the systeBeer's law

was validated by correlation coefficient. No sigraht difference was observed in the slopes anabata curves
(ANOVA, p<0.05).

Table 1 Summary of linear regression and validatiorata

Data Chlorzoxazone  Diclofenac Sodium Paracetamol
Linear Range (ng spot 200-800 40 - 160 260-1040
Coefficient of Correlationr?) (+ SD)  0.9974 :0.001¢ 0.9914 + 0.002 0.9965 + 0.002
Slope (+ SD) 2525.14 + 0.0489 11980.8 + 0.0732 234 0.0788
Y-Intercept (+ SD) 3752.68 £ 0.1229 736.40 + 0.9827 5199.19 + 0.1.029
LOD (ng spc) 61.2¢ 12.2¢ 76.5¢€
LOQ (ng spot) 153.8 30.76 192.25
Specificity Specific Specific Specific
Ruggednes Rugget Rugge! Rugge!

SD = Standard Deviation

3.3.Validation of the method

3.3.1.Precision

The repeatability of sample application and measere of peak areas at 500 ng Spof chlorzoxazone, 100 ng
spot* of diclofenac sodium and 650 ng spof paracetamol were expressed in terms of % R.&D.S.E. and was
found to be <2. The measurement of the peak atetsese different concentration levels showed laiue of %

R.S.D. (<2) and low value of S. E. (<2) for intemd inter-day variation, which suggested an excelpeecision of
the method (Table 2).

Table 2 Precision study (n = 6)

Chlorzoxazone Diclofenac sodium Paracetamol
Parameters Theoretical Amount % Theoretical Amount % Theoretical Amount %
amount  estimated SE amount  estimated SE amount  estimated SE
RSD RSD RSD
(ng) (ng) (ng) (ng) (ng) (ng)

Repeatabilit 50C 492.8:¢ 0.814« 0.343¢ 10C 99.6: 1.024f 0.432: 65C 637.2¢ 1.361f  .543
Intra-day 300 308.28 1.0311 0.4138 60 59.19 0.8214 0.3445 390 393.19 0.9562 0.3728
precision 500 491.24 0.9229 0.3827 100 97.31 0.8955 0.3577 0 65 646.52 0.2821 0.1337

700 696.69 1.4587 0.5922 140 142.17 0.6252 0.2652 10 9 903.19 0.6842 0.2831
Iner-d 300 305.22 0.8714 0.3483 60 58.98 1.2656 0.5178 390 379.71 1.0248 0.4372
prr‘:; o 50C 49527  0.814¢ 0.341 10¢ 101.1¢  0.982¢ 0.392; 65C 643.2. 1.265. 0.526:

70C 693.3¢ 1.024¢ 0.407¢ 14C 136.2; 0.722: 0.308: 91C 905.2¢ 0.982¢ 0.382¢
Table 3 Robustness of the HPTLC method (n = 3; 508y spot* of chlorzoxazone, 100 ng spdtof diclofenac sodium and 650 ng spdtof

paracetamol)
Chlorzoxazone Diclofenac Sodium Paracetamol
Parameter % % %
SD RSD SE SD RSD SE SD RSD SE

Mobile phase composition; toluene : ethyl acetafiacial acetic acid

(65 +0.1:3.5 + 0.1:0.02 VAVAV) 126 1.2115 0.7274 1.62 1.4832 0.9353 1.26 1.12847276

Mobile phase volume (9, 10 and 11 1 1.3¢ 1.288¢ 0.7967 1.2¢ 1.112¢ 0.744¢ 1.1¢ 0.982. 0.687:

Duration of saturation time (5, 10 and 15 min) 1.31.2836 0.7506 0.92 0.8349 05312 0.95 0.9127 0.5485

Activation of prewashed TLC plate at 60°C (8, 1@ 42 min) 1.69 15326 09758 0.35 0.3125 0.2021 80.8.8135 0.5081

Time from spotting to chromatography (0, 10 andv20) 0.8¢ 0.726: 0.513¢ 0.5¢ 0.482¢ 0.340¢ 0.5¢ 0.486° 0.323:

Time from chromatography to scanning (0, 10 andn29 0.78 0.6386 0.4503 0.73 0.5839 0.4215 0.58 2485 0.3349

3.3.2.Robustness of the method

The % R.S.D. and S.E. of the peak areas were eadclifor change in mobile phase composition, mgtfilase
volume, duration of saturation time, duration oftiation of prewashed TLC plate, time from spottibty
chromatography and time from chromatography to sicanin triplicate at the concentration level 0f050g spot

of chlorzoxazone, 100 ng spoof diclofenac sodium and 650 ng spof paracetamol. The low values of % R.S.D.
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(<2) and S.E. (<2) obtained after introducing snaglliberate changes in the developed HPTLC methditated
the robustness of the method (Table 3).

3.3.3.LOD and LOQ

Detection limit and quantitation limit was calcuddtas described in section 2.4.3. The signal teengition of 3:1
and 10:1 were considered for LOD and LOQ respelgtiteOD was found to be 61.25, 12.25 and 76.56 pafs
where as LOQ was found to be 153.80, 30.76 and2%98g spot for chlorzoxazone, diclofenac sodium and
paracetamol respectively, which indicates the adgsensitivity of the method (Table 1).

3.3.4.Specificity

The peak purity of chlorzoxazone, diclofenac sodamd paracetamol were assessed by comparing totraspe
peak start, peak apex and peak end position afgbe Good correlation (r=0.9997) was obtained betwstandard
and sample spectra indicated specificity of thehmebt

3.3.5.Recovery studies

The proposed method when used for extraction abdesuent estimation of chlorzoxazone, diclofenaliuso and
paracetamol from pharmaceutical dosage form afpéirey with additional drug afforded recovery of .99-
101.01% of chlorzoxazone, 99.54-100.26 % of diclafesodium and 100.15-101.24% of paracetamol &llia
Table 4. The low values of % R.S.D. (<2) indicated interference of the sample matrix.

Table 4 Recovery study (n = 6)

Chlorzoxazone Diclofenac Sodium Paracetamol

% of label claim
% Recovery % RSD SE % Recovery % RSD SE % Recovery % RSD SE

80 99.81 0.7828 0.3038 99.54 1.0514 0.4237 100.92 .1718 0.4772
100 100.25 0.3871  0.1523 99.83 0.6825 0.2809 100.15 0.8199  0.3317
120 101.01 0.8922  0.3615 100.26 1.0226  0.4217 401.2 1.2629 0.5205

3.4. Analysis of marketed formulations

A single spot aR values 0.23 of chlorzoxazone, 0.51 of diclofenadism and 0.64 of paracetamol were observed
in the chromatogram of sample extracted from tabilaere was no interference from the excipients roomly
present in the tablets. The drug content was faarzk 99.62%, 99.34% and 99.52% with percent redattandard
deviation (% R.S.D.) of 0.3728, 0.6285 and 0.7988 atandard error (S.E.) of 0.1668, 0.2931 and 1®34f
chlorzoxazone, diclofenac sodium and paracetansgedively. It may inferred that the degradatiordnigs had
not occurred in the marketed formulations that waralyzed by this method. The low % R.S.D. valukdated the
suitability of this method for routine analysis @hlorzoxazone, diclofenac sodium and paracetamol in
pharmaceutical dosage form.

3.5. Stability indicating property
The number of degradation products with thirvalues and percentage recovery of chlorzoxazomtfenac
sodium and paracetamol were calculated and list@dlble 5

Table 5 Summary of forced degradation study

Sr. Diclofenac Ry value of degradation

No. Exposed stress conditions Chlorzoxazone Sodium Paracetamol product Figure
1 aAfédd)é()) mL (IN HCl, refluxfor3h - g7 55 4 5 g9 79.19+510  99.35+2.81 0.01 Fig. 4
2 ﬁi?%é}g)m'- (INNaOH, refluxfor3 g5 544356  08.96+367  92.10+3.85 Not detected -
Oxide,10 mL,30%V/v KO, (reflux )
3 for 3 h at 8°C) 74.44 +2.84 72.15+3.59 97.57 £4.15 0.015, 0.56 Fig. 5
4 Dry heat (24 h at 60°C) 108.87 £ 4.19 97.84 42.8 99.15+3.59 Not detected -
5 Wet heat (reflux for 3 h at 8Q) 103.65 + 3.58 96.48 £2.81 97.68 £ 3.72 Notced  --—--
6 Photo stability (Daylight, 8 days) 96.12 £4.52 7.8 +3.86 95.29 + 3.49 Not detected -
7 UV (254 nm for 24 h) 99.18 + 3.87 69.17 +2.46 .22+ 4.16 0.38 Fig. 6
8 Neutral hydrolysis (reflux for 8 h) 99.21+2.79 99.35+1.98 98.81 + 3.19 Not detected @~ --—----
(% Estimated + Standard Deviation)
649
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3.5.1.Acid induced degradation product

The chromatogram of the acid degraded sample shadditional peak & value0.01. The percent drug recovery
of diclofenac sodium at the level of 79.19% sugggghat diclofenac sodium undergoes mild degradatieder
acidic condition(Fig.4)

1

§ — e
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Figure 4
Chromatograms of acid [1N HCI (reflux for 3 h at 8°C)] treated sample.
Peak 1, degradant [Rf = 0.01];
Peak 2, chlorzoxazone [Rf = 0.22
Peak 3, diclofenac sodium Rf = 0.51]; and
peak4,paracetamol[Rf=0.64]

The chromatogram of sample treated with 1N NaOHvgldbno additional peak other than standard drudjsating
the stability of chlorzoxazone, diclofenac sodiuma @aracetamol toward the basic induced degradation

3.5.2. Hydrogen peroxide induced degradation produc
The sample degraded under hydrogen peroxide shadditional peak a®; values 0.015 and 0.56 (Fig. 5).

The areas of D, induced degradation product were found to be saradl the % drug recoveries at the level of
74.44% of chlorzoxazone and 72.15% diclofenac sndiuggests mild degradation of these drugs undedatiwe
condition.

3.5.3.Dry heat and wet heat induced degradation pohct
The sample degraded under dry heat and wet heateshoo additional peak other than the standard peék
chlorzoxazone, diclofenac sodium and paracetamghessting the stability of the drugs under heatlt@ns.

3.5.4.Photochemical degradation product

The chromatogram of the sample exposed to photachéniegradation showed no additional peak othen tie
standard peaks of chlorzoxazone, diclofenac sodinchparacetamol. The chromatogram of the samplesexpto
ultraviolet (UV) light at 254 nm showed additionedak aR; value 0.38 (Fig. 6).
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Figure 5 Chromatograms of hydrogen peroxide (30%)(feflux for 3 h at 80°C)] treated sample.
Peak 1, degradant [Rf = 0.015];
Peak 2, chlorzoxazone [Rf = 0.23];
Peak 3, diclofenac sodium Rf = 0.51];
Peak 4, degradant [Rf = 0.56]; and
Peak 5, paracetamol [Rf = 0.64]
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Figure 6 Chromatograms of UV (254 nm) light [24 h}reated sample.

Peak 1, chlorzoxazone [Rf = 0.23];

Peak 2, degradant [Rf = 0.38];];

Peak 3, diclofenac sodium Rf = 0.54]; and

Paek 4, paracetamol [Rf = 0.64]

The percent drug recovery of diclofenac sodium he tevel of 69.17% suggests significant degradatién
diclofenac sodium towards UV irradiation for thepesure period under study.
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CONCLUSION

The developed HPTLC method enables accurate, presfecific and stability indicating for determioat of
chlorzoxazone, diclofenac sodium and paracetanatisBcal analysis proves that the method is répcible and
selective for routine analysis of chlorzoxazonejafenac sodium and paracetamol in pharmaceutiosage form
without interference from excipients. It may funthee extended to study the degradation kinetics ard for
determination of these drugs in plasma and othelodical fluids. As the method separated the drirgm
degradation products, it can be employed as alisyahiicating one.
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