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ABSTRACT:

A simple, selective, accurate revergbase high Performance Liquid
Chromatographic (Rp-HPLC) method was developed\atidated for the analysis of.
Diclofenac sodium ,Chlorphenaramine malate and detaeol in tablets
.Chromatographic separation achieved isocratiaallya C18 column [Use Inertsil C18,
5m , 25 mm x 4.6 mm] utilizing a mobile phase o¢tanitrile/phosphate buffer (55:45,
viv, pH 6.0) at a flow rate of 1.2 ml/min witbV detection at 262 nm. The retention
time of Diclofenac sodium, Chlorpheniramine nadéde and Paracetamol were 2.115,
2.567 and 3.021 min respectively. The develapethod was validated in terms of
accuracy, precision, linearity for three drugs vi@asd in the range of 2-6@g/ml, 2-40
ug/ml and 2-40 pg/ml for Diclofenac sodium , Chlorphenaramine malate and
Paracetamol respectively. The limit of detectionr f®iclofenac sodium
Chlorphenaramine malate an®aracetamol was found to be 0.89%/mL , 0.935
ug/mL and 0.4033 pg/mL respectively whereas, the limit of quantificatioasvfound to
be 2.7229ug /mL, 2.8335 pg /mL and1.2220 ug /mL respectively. The average recovery
was found to be 99.482%, 100.932% and 98.303% faclof@nac sodium
Chlorphenaramine malate arfthracetamol respectively.

The proposed method was found to be accurateispraad rapid for the simultaneous
determination of Diclofenac sodiumChlorphenaramine malate afthracetamol.
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INTRODUCTION:

Diclofenac sodium or Sodium [O-(2,6-dichlorophergihino-phenyl]acetate[D.S] is a
non-steroidal antiinflammatory analgesic with pateycloxygenase inhibition activitsy
This drug is commonly used for pain control andatimeent of rheumatic diseases.

Diclofenac is well absorbed after oral administratwith hepatic metabolisfh

Diclofenac sodium
Chlorpheniramine maleate[CM] chemically, 3-@earophenyl)-N, N-dimethyl-3-
pyridin-2-ylpropan-1-amine is an antihistamingrug that is widely used in
pharmaceutical preparations for symptomatidefebf common cold and allergic
diseas€®.

Cl

C

v y T CH; HfICIZCDDH
<:>_C:'CH25H2N\ . CHCOOH
= H CHs
Chlorpheniramine maleate (CM)

Paracetamol or 4-hydroxyacetanilide; N-(4-hydroxyepyl)acetamide[P]

It is a para-aminophenol derivative having analgesid antipyretic properties and does
not possess anti-inflammatory activity. The mectianof action of paracetamol is due
to its inhibition of the cyclooxygenase enzyme dhne prostaglandin synthesis in the
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central nervous system and its direct activity ba tentre for the body temperature
regulation in the hypothalam8. Many methods have been described in the literature
for the determination of paracetamol with othergdrundividually and in combination.

Paracetamol

Diclofenac sodium[DS] alone or in combination withther drugs is reported to be
estimated by spectrophotometric methdy GC © HPLC™1D | and Micellar
electrokinetic chromatographic method.

For estimation of Paracetamol alone or in comtion with other drugs,
spectrophotometric methoéf2%, Fluorimetry?) , amperometric determinatiéfi
HPTLC®3),HPLC?*+?and Micellar electrokinetic chromatographic neeth

Literature survey revealed that spectrophotoyft€f® , electrochemicaf?39) ,
HPTLC®D RP-HPLG3238) | methods have been reported for the estimatioh
Chlorpheniramine maleate[CM] in pharmaceutit@imulations.

Although there are a number of methods reportedh®mdetermination of both the drugs
separately or in combination with other drugs, rethad is reported for the simultaneous
determination of these drugs using RP-HPLC in plaaeutical formulations. The aim of
this study was to develop a sensitive, accurate spagific RP-HPLC method for the
simultaneous determination of these drugs in pheeotécal dosage formulations.

The present work describes a simple reverse ph&&€ Hnethod for the determination
of diclofenac sodium ,Chlorphenaramine malate Rachcetamol in tablets.

EXPERIMENTAL

Materials and Reagents:

HPLC grade Sodium dihydrogen phosphate.HR&), acetonitrile procured and
phosphoric acid from Merck . Water HPLC grade whtaimed from Merk. Reference
standards of Diclofenac sodium , Chlorphenaramiredate and paracetamol were
procured from S.D.I Iraq.
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Stock and Standard Solutions:

Standard stock solution (100mg ) of Diclofersacium ,Chlorphenaramine malate
and Paracetamol were prepared by dissolving inmettic flask 100 ml with mobile
phase , separately. The solutions were syitdhited with mobile phase to get
mixed standard solution containing 20.00 pg/afl Diclofenac sodium , 20 .00

pa/ml Chlorphenaramine malate and 15.00 pg/meoéé&etamal
Sample Solution:

Twenty tablets (Pain Leave, Ajanta pharma kehit India) each containing 50 mg of
Diclofenac sodium , 4 .00mg of Chlorphenaramindateaand 500.00mg Paracetamol
were powdered and weighed equivalent to 25@p of drug was weighed accurately
and taken into 25 ml volumetric flask. The drwgsre extracted using acetonitrile,
volume was adjusted to 25 ml the same solverdriexed and then filtered through
0.45 p millipore filter before used and degasseaniltrasonic bath. From this solution,
further dilutions were made using mobile ghdae get a final concentration of 25
png/ml of Diclofenac sodium , 20 pg/ml of Chlorphesmine malateand, 30 pg/ml of
Paracetamol and this solution was used for theason.

Chromatographic Conditions:

A High Performance Liquid Chromatograph systemith LC solutions data
handling system (Shimadzu-LC2010) , rheodypector with a 20 pl loop, vacuum
degasser ,UV-Visible detector were used for #malysis. The data was recorded
using LC 2010 solutions software. The determinatjperformed on a stainless steel
column 250 mm long, 4.6 mm internal diametdied with Octadecyl silane
chemically bonded to porous silica particles ofnd diameter (Inertsil C18, 5m
250 mm x 4.6 mm, make: Shimadzu Itd, Japandh isocratic mobile phase
containing acetonitrile and phosphate buffer the ratio of 55:45 (v/v pH 5.2) at
ambient temperature. Flow rate was kept atrhlnin and the elution was monitored
at 262 nm and injection volume were 20pl.

With the optimized chromatographic conditiors, steady baseline was recorded.
The retention times of Diclofenac sodium ,@&@phenaramine malate and Paracetamol
were found to be 2.115, 2.567 and 3.021 min rdambdg. The assay procedure was
repeated for six times and mean peak arem ramd mean weight of standard
drugs were calculated. The percentage of iddal drugs found in formulation,
mean, standard deviation in formulation werewaled.

The results of analysis shows that the amountudsiwas in good agreement with the
label claim of the formulation.
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Linearity:

Linearity is investigated to determine the rangerawvhich analyte response is a linear
function of concentration. This study was perfornbgdpreparing standard solutions at
different concentrations and analyses were perfdrineriplicate. The responses were
measured as peak area. The calibration curves uwlaiggned by plotting peak area
against concentration and the obtained data wepeesented figures 2,3,4.

Plotting of Calibration curves:

In a series of 10 ml volumetric flask several ddas of Diclofenac sodium ( 1.00 -

60 .00pg/mL),Chlorphenaramine malate(2.00 -40.06/mL) and Paracetamol( 1.00 -
50.00 pg/mL) were prepared in the mobile phaBach solution was injected and a
chromatogram was recorded . The peak area of ieihe sodium , Chlorphenaramine
malate and Paracetamol were calculate and regpetdiibration curves were plotted

against ratio of area under curve and concentratiaiug. The linearity was observed in
the concentration range of 2.00-40.00 pg/mL, 20@0 pg/mL and 2.00-60.00 pg/mL
for Diclofenac sodium , Chlorphenaramine malateé &waracetamol respectively and the
obtained data were represented in figures 2,3 and 4

Limits of Detection and Limit t of Quantitation:

The LOD and LOQ were separately determined on #msbof standard calibration

curve. The residual standard deviation of the iegjom line or the standard deviation of
y-intercepts of regression lines was used to calellOD and LOQ. Following formulae

were used; LOD= 3.3xD/S and LOQ= 10xD/S, wheres the standard deviation of the
y-intercepts of regression line and S is the stufp@e calibration curve.

Tablel. Linearity Results, Limit of Detection (LOD) and Limit of Quantification

Drug Equation R intercept| LOQ LOD

RSD% pg/ml | pg/mi
Diclofenac y = 4.2944x | 0.9999 | 1.6220 | 0.2849 | 2.7229 0.895f
sodium + 0.2849

Chlorphenaramingy = 15.723x| 0.9989| 0.7919 | 1.8979 | 2.8335 | 0.935

malate + 1.8979

Paracetamol y = 14574x | 0.999 |0.8254 | 1.3014 | 1.2222 | 0.4033
+ 1.3014
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Y= Area under peak x10
Precision:

The precision of an analytical method(within-dayiagons of replicate determination )
is the closeness of replicate results obtained femalysis of the same homogeneous
sample. The precision of the method was expreasdatie RSD% at the LOQ level was
20.00 ,8 .00 and 3Qg/ml for Diclofenac sodium, Chlorphenaramine malated
Paracetamol respectively . The repeatability iatefmediate precision, in accordance
with ICH(International Conference on HarmonizatioeRtommendations. Results from
determination of repeatability and intermediatecigien were expressed RSD.

Table 2: The precision of DS,CP and PA (n=3)

Compound Peak Area x10 RSD %
Diclofenac sodium | 85.37636 1.2000

20 pg/mL

Chlorphenaramine | 128.6031 0.8312
malate 8 pg/mL

Paracetamol 440x75096 0.8145
30 pg/mL

Accuracy:

The accuracy of an analytical method is the closemé results obtained by that method
to the true value for the sample. It is expressedeaovery (%), which is determined by
the standard addition method. The experiment wdsnpeed in triplicate. Recovery (%)
and RSD (%) were calculated for each concentration.

Table 3: The accuracy of DS,CP and PA (n=3)

Drug Spiked Measurement | RSD Recovery
Concentration | Concentration | % %
pHg/mL pg/mLmean

Diclofenac 10.00 10.107 1.2500 101.07

sodium

Chlorphenaramine 10.00 10.010 0.7880 100.10

malate

Paracetamol 10.00 09.820 0.8341 98.20
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RESULTSAND DISCUSSION:

A reversed-phase column procedure was proposedustahle method for the
simultaneous determination of Diclofenac sodium,lo@fhenaramine malate and
Paracetamol in combined dosage form. The chromapbgr conditions were optimized
by changing the mobile phase composition, pH, amifets used in the mobile phase.
Different ratios were experimented to optimize thebile phase. Finally a mixture of
Acetonitrile and di sodium hydrogen phosphate bufi¢d-5.2) in the ratio of 55:45 was
used. A typical chromatogram obtained by usingatoeementioned mobile phase from
20 uL of the assay preparation is illustrated in FigThe retention times of DS , CP and
PA were 2.115 , 2.567 and 3.021 min, respectively.

mV
500

Det.A Ch1

0.0 2.5 50 7.5 10.0 125
min

Fig. 1: A typical chromatogram showing the peaks of DS (2.115 min),CP(2.567min) and

PA (3.021 min) in the mixture of pure forms of 20ppm ,10ppm ,30ppm of three drugs
respectively .
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Fig. 2: A typical chromatogram showing the peaks of DS (2.115 min),CP(2.567min) and
PA (3.021 min) in phar maceutical dosage forms.
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The linearity was observed in the concentratiorgeaof 1-40ug/ml, 2-40ug/ml and -1
50 pg/ml for Diclofenac sodium , Chlorphenaramine malate andParacetamol
respectively. . Linearity solutions were injectedtriplicate and the calibration graphs
were plotted as peak area of the analyte agaiastdhcentration of the drug prg/ml. In
the simultaneous determination, the calibratiorplygsawere found to be linear for both
the analytes in the mentioned concentrations amddlrelation coefficients for the
regression line were 0.9999 , 0.9989 and 0.99®folofenac sodium Chlorphenaramine
malate andParacetamalespectively.

The accuracy of the method was studied by recosepgriments. The recovery experiments
were performed by adding known amounts of the dloube placebo. The recovery was
determined at three levels, viz. 80%, 100%, and/d80the selected concentrations.

Table 4: Theaccuracy of DS,CP and PA (n=3)

Compound | tr(n=8,mean) | Area(n=8,mean) | K- Rs i} T
D.S 2.115 256200.7 0175 | ----- 2.434 1
Cp 2.567 4822580.6 0.426 1.29 1.591 0.5
PA 3.021 2189320.2 0.678 1.0 1
Tm= 1.8 min

Table 5. Recovery Results for Diclofenac sodiu@hlorophenaramine malate and
Paracetamol in synthetic mixture. Whete¢~ Capacity factor ,R (Resolution) , a
Selectivefactor ,(T) Tailing factor .

Mixture D.S CM PA
Mixture added Found | Recovery| added | Found | Recovery| Added | Founc | Recovery

Hg ity % g g % g ug %
1 6.000 5.854 97.571 2.000 1.994 99.719 0.600 0.597 99.546
2

8.000 7.972 99.660 6.000 6.014 100.234 1.000 0.984 98.461
3 10.000 10.107 | 101.069 8.000 8.058 100.732 2.000 1.978 98.876
4

15.000 15.176 | 101.173 10.000 | 10.103 101.034 6.000 5.816 96.929
5

20.000 19.815 | 99.072 15.000 | 15.279 101.860 8.000 7.784 99.546

Three samples were prepared for each recovery. |&hel recovery values for DS ,CP
and PA ranged from 98.6-99.02% , 96.6-99.7%,and98®% respectively (Table 1).
The precision (repeatability and intermediate @iea) of the method was determined
from one lot of combined dosage form. Intra anerrday studies were performed by
taking six replicates of three concentrations. fdsalts are shown in (Table 2). The limit
of detection (LOD) and limit of quantitation (LOQ@r DS, CP,PA was 0.008g/ml,
0.0061pg/ml and 0.01ug/ml, 0.02ug/ml, respectively. To determine the robustness of
the developed method experimental conditions werpgsely altered and RSD of the
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peak areas of DS,CP and PA were found not grefader 2.0 illustrate the robustness of
the method.

Determination of diclofenac

300
y = 4.2944x + 0.2849 R
250 R?=0.9999 -
S 200
‘_| .
L 150
> .
x .
S 100 .
.
--'....
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0 10 20 30 40 50 60 70
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Fig 2. Calibration curves of diclofenac sodium.
Determination of CP
700
c00 y=15723x+1.8979 . o
. R2=0.9989 .7
O 500 o
—
X e
© 400 | e
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<3 | . L
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Concentration pg/ml

Fig 3. Calibration curves of Chlorphenaramine malate
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determination of Paracetamol

500
450
400
350
200 -
250
200
150 s
100 v

y=14.574x+1.3014 o
R?=0.9999,..""

peak Area x10%

)

0 5 10 15 20 25 30 35

Concentration pg/ml

Fig 4. Calibration curves of paracetamol.
Application of the method to phar maceutical dosage forms:

The method is sensitive and specific for the quative determination of

DS,CP and PA and also subjected to validation fiberént parameters, hence has been
applied for the estimation of drug in pharmaceltdmsage forms. Tablets frofyjanta
manufacturer (Pain Leave PA 500 mg, DS 50 mg andt@iy were evaluated for the
amount of PA,DS and CP present in the formulations.

Each sample was analyzed in triplicate after etitrg¢he drug as mentioned above in
experimental section. The amount of paracetamddfdicac sodium and
Chlorphenaramine malate was found to be withinrtrege of 95%-105%. None of the
tablet excipients were found to interfere with #malyte peak and the results were shown
in Table 7.

Table 7 Results of the determination oparacetamol,diclofenac sodium and
Chlorphenaramine malate Tablets (n=6)

Company| Drug | Labeled Amount(mg) Assay

amount(mg) Taken Found %RSD | Y%w/w

Ajanta PA | 500 500 496.2 1.45 99.2

DS | 50 50 48.45 1.088 | 96.9

CpP | 4 4 4.01 1.0341 | 100.25
CONCLUSION:

The proposed method was found to be simple, preatseirate and rapid for simultaneous
determination oDiclofenac sodium , Chlorphenaramine malate aridaracetamofrom
pure and in pharmaceutical dosage forms.
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The mobile phase is simple to prepare and econdniiba sample recoveries in all
formulations were in good agreement with their eetipe label claims and they suggested
non-interference of formulation excipients in tlstimation. Hence, the method can be easily
and conveniently adopted for routine analysiDaflofenac sodium , Chlorphenaramine
malate andParacetamoin combined dosage forms and can also be usedigsolution or
similar studis.
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