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ABSTRACT KEYWORDS
A simple, fast and precise RP-HPLC method is developed for the simulta- ICH Guiddlines;
neous determination of aceclofenac, paracetamol and tramadol HCI using Validation;
methyl paraben as an internal standard. Chromatographic separation of Column liquid chromatography;
these drugswere performed onainertsil C ; column (250mm x 4.6 mm, Spm) Pharmaceutical preparations;
as stationary phase with a mobile phase comprising of 0.02M potassium Aceclofenac;
dihydrogen orthophosphate pH adjusted to 3.0 with orthophosphoric acid Paracetamol;
: acetonitrile (40:60 v/v), at aflow rate of 1.5mL min and UV detection at Tramadol HCI.

270nm. The proposed method was validated for linearity, accuracy, preci-
sion, LOD, LOQ. Linearity, accuracy and precision were found to be accept-
able over theranges of 100-300 -pg mL* for aceclofenac, 325-975 -ugmL*
for paracetamol and 37.5- 112.5 -ug mL* for tramadol HCI. The retention
timewerefound 1.40 minfor tramadol HCI, 1.88 minfor paracetamol, 2.77 min
for methyl paraben (internal standard) and 7.38 min for aceclofenac. It can
be conveniently adopted for routine quality control analysis.
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INTRODUCTION ischemicdly 4-hydroxy acetanilide, acentrdly and pe-

ripherally acting analgesic and antipyretic agent!2.

Aceclofenac{[2-(2', 6'-dichlorophenyl) amino] Tramadol HCI (T1Z) iS(1RS, 2RS)-[(dimethylamino)
phenyl acetoxyaceticacid} isanew phenyl aceticacid  methyl]-1-(3-methyoxyphenyl)cycl ohexanol hydrochlo-
derivativewith potent analgesic and anti-inflammatory  ride. Itisused asan andgesic®. Thestructures of these
propertiesandimproved gastric tolerance®. Paracgtamol  threedrugsare shown in figure 1. One such combina-
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Figurel: Sructuresof aceclofenac, paracetamol and tramadol HCI
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tion contains 100mg of aceclofenac, 375mg of para
cetamol and 37.5mg of tramadol HCl. Itiswidely used
asAnti-inflammatory- Anagesic. Theliteraturereveded
no method wasavail ablefor simultaneous determina
tion of thesethree drugsin such pharmaceuticd prepa-
rations by HPLC. Therefore an HPLC method was
devel oped for determination of acecl ofenac, paracetamol
and tramadol HCI from their combined dosageform
(612 Themethod described issimple, fast, preciseand
accuratefor s multaneous determination of acecl ofenec,
paracetamol and tramadol HCI from pharmaceutical
preparation.

Chemicalsand reagents

Standardswere supplied from J.B.Chemicasand
pharmaceutical Ltd., Mumbai, India. Zerodol-PT tab-
lets manufactured by Ipcalaboratories, Indiawere pro-
cured from the market. Acetonitrile, potassium
dihydrogen orthophosphate and ortho-phosphoricacid
werefrom Qualigens. Doubledistilled water wasem-
ployed throughout thework. All dilutions were per-
formed in standard volumetric flasks.

EXPERIMENTAL

M ethod development and optimization of chromato-
graphicconditions

To develop asuitable LC method for theanalysis
of Aceclofenac, paracetamol and tramadol HCl intheir
combined dosageform using methyl parabenasanin-
terna standard, different mobile phaseweretried. The
criteriaemployed for sel ecting the mobile phasefor the
analysesof thedrugswerecost involve, timerequired
for theanaysis, better separation of drugs. Chromato-
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graphic separation was preformed with Shimadzu LC-
2010 seriesHigh performanceliquid chromatography
having HPL Cisocratic pump, equipped with auto sam-
pler and a photo-diode array detector. The uv spec-
trum of all thethree drugswere scanned on photo di-
odearray detector for sdecting theworking wave ength.
Peak purity of all thethree drugswere checked using
photo diode array detector. Chromatogramsand data
wererecorded by meansof Class-VPsoftware. A inertsl
C column (250mm x 4.6 mm, Sum particle) was used
for theandyss. Themobile phasecomprising of 0.02M
potassium dihydrogen ortho phosphate buffer pH 3.0:
acetonitrileintheratio (40:60) v/v. Thesystemwasrun
at aflow rate of 1.5 mL min?, 20uL of sample was
injected in the chromatographi ¢ system and detection
wavelength was set at 270nm for smultaneous deter-
mination of thesethreedrugs. A typical HPLC chro-
matogram for simultaneous determination of
acecl ofenac, paracetamol and tramadol HCI from phar-
maceutica formulaionisshowninfigures2and 3.

Prepar ation of standard stock solutions

The stock solution of aceclofenac (2000ug mL ™)
was prepared by dissolving 99.11 mg of aceclofenac
(99.9 %) inwater:acetonitrile (50:50) inastandard 50
mL volumetricflask (solutionA). The stock solution of
paracetamol (6500ug mL-1) was prepared by dissolv-
ing 325.05 mg of paracetamol (99.8 %) in water:
acetonitrile(50:50) inastandard 50 mL volumetricflask
(solution B). Thestock solution of tramadol HCI (750ug
mLt) wasprepared by dissolving 37.25 mg of tramadol
HCI (99.8 %) in water:acetonitrile (50:50) in astan-
dard 50 mL volumetric flask (solution C). The stock
solution of methyl paraben (5000ug mL™) was pre-
pared by dissolving 250.04 mg of methyl paraben (99.9
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Figure2: Chromatogram of aceclofenac, par acetamol and tramadol HCl in standard prepar ation
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Figure 3: Chromatogram of aceclofenac par acetamol and tramadol HCl in samplepreparation

%) inwater:acetonitrile (50:50) in astandard 50 mL
volumetricflask (solution D).

Working standard solution

Transferred 10.0mL each of stock solutionA, stock
solution B, stock solution C and 5.0 mL of stock solu-
tion D toa100 mL volumetric flask and diluted up to
themark with water:acetonitrile (50:50).

Samplepreparation

Twenty tablets were weighed and their average
weight wascal culated. Thetabletswerecrushedintoa
homogeneous powder and aquantity equivaent to one
tablet wastransferredin a500mL volumetric flask con-
taining 25.0mL of stock solution D, dissolved in
water:acetonitrile (50:50), andfiltered through Whatman
no. 41 filter paper.

RESULTSAND DISCUSSION

System suitability

System suitability testsare used to verify that the
reproducibility of the equipment is adequate for the
analysisto be carried out!*®. System suitability tests
were performed as per the USP 31 to confirm the suit-
ability and reproducibility of the system. Thetest was
carried out by injecting 20uL standard solutions of
acecl ofenac, paracetamol andtramadol HCI of strengths
200ug mL2, 650ug mL* and 75ug mL-* respectively.
This was repeated five times. The RSD values of
acecl ofenac, paracetamol and tramadol HCl were0.07,
0.16 and 0.14 respectively. The RSD va ueswerefound
to be satisfactory and meeting therequirementsof USP
31. Theoretical plates, resolution, tailing factor were
determined and are presented in TABLE 1.
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TABLE 1: Result of system suitability

Parameters Tramadol Par acetamol Methyl Aceclofenac
HCI Par aben

Resolution 2.72 4.24 10.67
Tailing 1.44 1.48 157 157
factor
Theoretical 4 14g 1619 2067 2201
plates

TABLE 2: Results of linearity

Slope Intercept Correlation
Analyte (mean) (mean) coefficient (r?) (n=7)

Tramadol HCI 3.48 -3.48 0.9996
Paracetamol 87.57 -66.43 0.9999
Aceclofenac 41.66 -28.71 0.9999
Linearity

Linearity wasevd uated by anays sof working san-
dard solutions of aceclofenac, paracetamol and
tramadol HCI of seven different concentrationsusing
methyl paraben asan internal standard*®. Therange
of linearity wasfrom 100 - 300ug mL* for acecl ofenac,
325-975ug mL* for paracetamol and 37.5- 112.5ug
mL*for tramadol HCI. Thepeak areaand concentra-
tion of each drug was subjected toregression anaysis
to calculate the calibration equations and correl ation
coefficients. Theregression dataobtained are repre-
sented in TABLE 2. Theresult showsthat with-inthe
concentration range mentioned above, therewas an
excellent correl ation between peak arearatio and con-
centration of each drug.

Limit of fetection and limitsof quantitation

Thelimit of detection (LOD) andlimit of quantitation
(LOQ) wereestablished at signal-to-noiseratio of 3:1
and 10:1 respectively*®. The LOD and LOQ of
acecl ofenac, paracetamol and tramadol HCI were ex-
perimentally determined by six injectionsof each drug.
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TABLE 3: Resultsof assay experiment
Aceclofenac Paracetamol Tramadol HCI

Drug found in

mg/tablet (mean) 99.96 324.88 37.32
Mean % 99.96 99.96 99.53
RSD 0.08 0.01 0.26
TABLE 4: Accuracy of themethod
Initial Conc. Total Conc. RSD Recover
Analyte conc. added conc. found (%) (%) y
(mg) (mg) (mg) (mg) n=3
100 0 100 9999 0.10 99.99
Aceclofenac 100 10 110 109.99 0.06 99.99
100 20 120 120.12 0.20 100.10
100 30 130 13046 0.49 100.36
325 00 325 32488 0.01 99.96
Paracetamol 325 325 3575 35757 0.06 100.02
325 650 390 39001 0.24 100.00
325 975 4225 42240 0.10 99.98
375 0 0 3734 024 99.56
Tramadol 375 375 4125 4123 0.06 99.95
HCI 375 75 45 4530 0.58 100.67
375 1125 4875 4861 0.18 99.71

The LOD of aceclofenac, paracetamol and tramadol
HCI were found to be 0.4ug mL™, 0.2ug mL* and
0.8ug mL* respectively. The LOQ of aceclofenac,
paracetamol and tramadol HCI werefoundto be 0.8ug
mL-, 0.7ugmL-*and 1.5ug mL* respectively.
Precision

Repeatability was studied by carrying out system
precision. System precision was determined from re-
sultsfor six replicateinjections of the mixed standard
solutiong*. Therdativestandard deviationswereless
than 2% for the two drugs. Method precision wasde-
termined from resultsfrom fiveindependent determina-
tionsat 100% of thetest concentrations of aceclofenac,
paracetamol and tramadol HCl in the product. The %

RSD were 0.31, 0.09 and 0.16 respectively. Refer
TABLE3.

Accuracy

To study accuracy of themethod, recovery experi-
ment wascarried out by applying the standard addition
method. A known quantity of each drug substance cor-
responding to 100%, 110%, 120% and 130% of the
label claim of each drug was added, to determine if
therearepogtiveor negativeinterferencesfrom excipi-
ents present intheformul ation*®!. Each set of addition
wasrepeated threetimes. The accuracy was expressed
asthe percentage of analytesrecovered by the assay.
TABLE 4 ligtstherecoveriesof thedrugsfromaseries
of spiked concentrations. The results indicate the
method ishighly accuratefor s multaneous determina:
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tion of thethreedrugs.

DISCUSSIONAND CONCLUSION

Several mobile phases such as water-methanaol,
water-acetonitrilein different ratiosweretried but good
peak shape and good resol ution between acecl ofenac,
paracetamol and tramadol HC| were observed using
themobile phase mentioned in chromatographic condi-
tions. The method after being completely validated
showed satisfactory datafor al the method vaidation
parameters. Themethod wasfound to be specific. The
low vaues of %RSD for M ethod precision suggested
that themethod isprecise. Linearity evaluated for the
analyte peak showed a good linear response over a
widerange of concentration. Thelinearity, precision,
accuracy of themethod provesthat themethod is spe-
cific, accurate, easily reproducibleand can beused for
smultaneousdetermination of aced ofenac, paracetamol
and tramadol HCI from pharmaceutical preparations.
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