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ABSTRACT

A simple, specific, accurate and stability-indiogtireversed phase high performance liquid
chromatographic method was developed for the sanaltus determination of Dexketoprofen
trometamol and Paracetamol from tablet dosage fosing a Hypersil BDS, fgcolumn (%, 4.5
mm x 250 mm) column and mobile phase compose@Xrh(®Potassium Dihydrogen Phosphate:
acetonitrile (75:25 v/v) pH 6.0 adjusted with Thglamine, at flow rate of 1 ml/min. The
retention time of Dexketoprofen Trometamol and BPatamol were found to be 6.732 and 3.256
min respectively. Linearity was established forhbdtugs in the concentration range of 50-150
ug/ml. The percentage recoveries of Dexketoprof@meé&tamol and Paracetamol were found to
be in the range of 98.12%-101.82% and 98.15%-10X&8pectively. Detection was carried out
at wavelength 254nm using photodiode array detedtbe separation was carried out at®40
temperature. Both the drugs were subjected to aaichli, neutral hydrolysis, oxidation, dry
heat, and UV degradation. The degradation studreicated Dexketoprofen trometamol and
Paracetamol showed degradation in acid and alkBtie degradation products of Dexketoprofen
trometamol and Paracetamol in acidic and alkali wevell resolved from the pure drug with
significant differences in their retention time wa$. This method can be successfully employed
for simultaneous quantitative analysis of Dexkebdgn trometamol and Paracetamol in tablet
formulations.

Keywords. Dexketoprofen Trometamol, Paracetamol, stressntgstdegradation products,
stability indicating method, HPLC.

INTRODUCTION

Dexketoprofen trometamol is chemically 2-Amino-3rdhoxymethyl)-1,3-propanediol (S)-3-

benzoyl-alpha-methylbenzeneacetate. It is one & thost potent invitro inhibitors of

prostaglandin synthesis. Its cyclo-oxygenase inbipi effects decrease arachidonic acid
metabolism to PGE1, PGE2, PGF1, PGF2, and thrommasxA2 and B2, which accounts in part
for its analgesic effects.
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Structure of Dexketoprofen trometamol

Paracetamol is Chemically N-(4-hydroxyphenyl) aoetke. The main mechanism of action of
paracetamol is the inhibition of  cyclooxygen&€®X), recent findings suggest that it is
highly selective for COX-2. While it has analgeaitd antipyretic properties comparable to those
of aspirin or other NSAIDs its peripheral anti-srfhmatory activity is usually limited by several
factors such as high level of peroxides preseirtflammatory lesions[1]

O

MHCOCH 3

Structur e of Paracetamol

Dexketoprofen trometamol and Paracetamol alonébeagstimated by various methods reported
in the literature such as liquid chromatography {RED) [6], UV spectrophotometry[7,9&10]
and HPTLC Method[8].

Literature survey reveals that many analytical hods are reported for determination of
Dexketoprofen trometamol and Paracetamol indivigualo single method was reported for the
estimation in combined dosage form. The presenkwlescribes the development of a stability
indicating RP-HPLC-PDA method, which can quantligde components simultaneously from a
combined dosage form and also separate these cemipioom its degradation products.

The International Conference on Harmonization (IGH)deline entitled “Stability testing of
new drug substances and products” requires thessstiesting be carried out to elucidate the
inherent stability characteristics of the activebstance[2&3]. An ideal stability-indicating
method is one that resolves the drug and its dagoadproducts efficiently. Consequently, the
implementation of an analytical methodology to dwiee Dexketoprofen trometamol and
Paracetamol simultaneously, in presence of itsatkgion products is rather a challenge for
pharmaceutical analyst. Therefore, it was thoughtstudy the stability of Dexketoprofen
Trometamol and Paracetamol under acidic, alkabrelative, UV and dry heat conditions. This
paper reports validated stability-indicating HPLGethod for simultaneous determination of
Dexketoprofen trometamol and Paracetamol in preseictheir degradation products. The
proposed method is simple, accurate, reproducgédility-indicating and suitable for routine
determination of Dexketoprofen trometamol and Reteanol in combined dosage form. The
method was validated in compliance with ICH guides.

MATERIALSAND METHODS

Sample, Reagents and Chemicals:

Active pharmaceutical ingredient (API) working slands and Test sample (Tablet with
composition 25 mg Dexketoprofen trometamol and 5§@Paracetamol)of Dexketo and Para
were received from Emcure Pharmaceuticals, PdR&C grade chemicals were obtained from
Rankem.

50
Scholar Research Library



D. V. Pokharkar et al Der Pharmacia Lettre, 2011, 3 (6):49-57

I nstrumentation:

HPLC system (water 2695 LC) consisting of quaterngnadient pump, autosampler, column
oven, and PDA detector (2996) was employed foryasmal Chromatographic data was acquired
using Empower software. The column used was HypBBS, Ggcolumn(5u, 4.5 mm x 250
mm).

HPL C conditions:

A mixture of acetonitrile and 0.01 M potassium dilggen phosphate buffer (pH adjusted to 6.0
with using triethylamine) in the ratio of 25:75 wvas used as mobile phase and was filtered
before use through 0.4om membrane filter. A constant flow of 1.0 ml/min svenaintained
throughout the analysis. Detection was carriedusirtg uv detector at 254 nm. The separation
was carried out at 40 temperature.

Standard solution preparation:

Standard solution prepared separately by transfe®@B mg and 25 mg of Dexketo and Para
respectively in a 100 ml and 50 ml volumetric flagk 20 ml portion of diluent was added,
sonicated and remaining volume was made up to #r& mith diluent.

Diluent Pepar ation:
Diluent is prepared by 0.01M of Potassium Dihy@nogPhosphate: acetonitrile: methanol
(75:20:5 v/viv) and 6 PH adjusted with triethylamin

Analysis of formulation:

Weigh 20 tablets and calculate average weight. Weiguivalent to 50mg of Paracetamol in
100ml Volumetric Flask. Sonicate it for 10 min inrficator. Make up the volume with Diluent.
Take 5 ml from these solution in 50 ml Volumetriask and make up the volume with Diluent.
The tablet sample solution was injected and chrogratn was obtained.[fig-1]
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Fig-1: Typical Chromatogram of Paracetamol and Dexketoprofen trometamol

Method Validation:

The validation study was carried out by Internadio Conference on Harmonization. the
accuracy of the method was carried out by addiragknamount of each drug corresponding to
five concentration levels 50%, 75%, 100% 125%, 126P4he label claim along with the
excipients in triplicate. Precision of the methodswchecked by analyzing the sampleson
different times of the same day as well as on gifiedays.
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Robustness was performed by deliberately chandiagchromatographic conditions. The fl
rate of the mobile phase was changed fr1.0 mL/min to 0.9 mL/min and 1.1 mL/m,
composition of themobile phase was changed by £ 5 % and The PH dflenphase wa
changed from 6.0 to 5.8 and ¢

LOD and LOQ are calculated by using the valueslopes and intercepts of the calibra
curves for both the drugs.

Forced Degradation studies:
Drug product containing dexketoprofen trometamob graracetamc was exposed under
different conditiongecommended by Internatial Conference on Harmonization.[2¢.

Stress degradation by hydrolysis under acidic conditions:
The drug product (394mg) was added to 10ml of 0.: HCI in 100ml of volumetric flask. Thi
solution was heated at ST for 2 hr m a water bath then left to equilibrate at amb
temperature. The solution was then adjusted toralezé¢ the solution with 0.1 M NaOH, thi
diluted ugo 70 ml with diluents, sonicate for 10 mins anddmap the volme upto mark with
diluent. The chronmtagram is shown ifollowing [figure-2]
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Fig-2: Chromatogram of Marketed Formulation on Treatment with Acid (0.2M HCI).
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Fig -3: Chromatogram of Marketed Formulation on Treatment with Alkali (0.1M NaOH).
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Stress degradation by hydrolysis under alkaline conditions:
The drug product (39.45 mg) was added to 10ml @MOSodium hydroxide in 100ml «
volumetric flask. This solution was heated at °C for 2 hr on a water bath then left
equilibrate at ambient temperature. The solutioa diutedupto 70 ml with diluent, sonicate f
10 mins and made up the volume upto mark with dil{ieg-3]

Stress degradation by hydrolysis under neutral conditions:

The Drug Product (39.84 mg) was added to 10ml dewien 100ml of volumetric flask. Th
solution was heated at ST for 2 hr m a water bath then left to equilibrate at amb
temperature. The solution was diluted to 70 ml wiillment, sonicates for 10 mins and made
the volume upto mark with dilue[fig-4]
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Fig-4: Chromatogram of M arketed Formulation on Treatment with water.

Stress degradation by Oxidation Studies:

The Drug Product (39.82 mg) was added to 10ml 6P4B hydrogen Peroxide in 100ml
volumetric flask. This solution was heated at °C for 2 hr m a water bath then left -
equilibrate at ambient temperature. The solutios dilutedupto 70 ml with diluet, sonicate for
10 mins and made upé volume upto mark witdiluent.[fig-5]
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Fig-5: Chromatogram of Marketed Formulation on treatment with H,0,(30%)
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Stress degradation by Dry heat Degradation:

The tablet powder (100 mg) was spread in a Pethi did kept in oven at 1°C for 24 hrs for
dry heat degradation. The drug Product (39.48 nas added to the 20ml of dilurin 200m|
volumetric flask, sonicate for 10mins amade up the volume with diluer[fig-6]
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Fig-6: Chromatogram of UV-Degradation of Marketed Formulation after 24 Hrs UV Exposure.

Stress degradation by UV Degradation:

Tablet powder (100 mg) wespread in a Petri disind exposed for 24 hrs in UV Light. T
Drug Product (39.52 mg) was added to 20ml of diluerlOOmI volumetric flask, sonicate f
10mins and made up the volume with dilu[fig-7]
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Fig -7: Chromatogram of Ther mal Degradation of M arketed Formulation after 24 Hrs

RESULTSAND DISCUSSION

The mobile phase consisting 0.01m Potassium Dihydrogéthosphate: acetonitrile (75v/v)

pH 6.0 adjusted witfrietylamine at 1ml/minflow rate was optimised whichven two sharp,
well-resolved peaks with minimumiling factor for Dexketoprofen trometamol and Patamol
(fig.1). The retention times for Dexketoprofen Trometarantl Paracetamol wei6.732 and
3.256 min respectively UV overlain spectra of both Dexketoprofen Trommtd and
Paracetamol showed that both drugs absorbed appbhea@t 254 nm, so this wavelength v
selected as the detection wavelength. The caldraturve for Dexketoprofen Trometamol &
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Paracetamol were found to be linear over the raride0-150pg/ml. The data obtained in the
calibration experiments when subjected to linegreassion analysis showed a linear relationship
between peak areas and concentrations in the rahdgg0-150 pg/ml for Dexketoprofen
trometamol and Paracetamol. The equation of theess@n line for Dexketoprofen trometamol
is y = 70323x+5720.9 {r= 0.9994) and for Paracetamol is y = 6983x+26407(x9996). The
result for both drugs is shown in following figure:
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Fig No. 8: Calibration curvefor Dexketoprofen Trometamaol.
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Fig No. 9: Calibration Curvefor Paracetamol

The developed method was found to be precise a&tR&D values for intra-day and inter-day
precision studies were found to be less than 2%odGrecoveries (98.15%-101.88% for
Dexketoprofen trometamol and 98.12%-101.82% foa&atamol) for both drugs were obtained
at each added concentration, indicating that théhadewas accurate. Commonly used tablet
excipients were subjected to chromatographic aisabysd it was observed that there was no
interfering peak at the retention time of Dexketdpn trometamol and Paracetamol. Specificity
was also indicated by the resolution of Dexketogmofrometamol and Paracetamol peak from
the peaks of degradation product. The peak punitfilp by PDA detector confirmed the
specificity. During robustness check, the RSD (AlZB%) and percentage of drug content area
of injection (98.20-101.70%) is well within the aptance criteria. The method was thus found
to be robust since the monitored parameters b fate, percent of organic content and pH of
mobile phase were not significantly affected. Th@[OL of Dexketoprofen trometamol and
Paracetamol was found to be 0.4 to gg8dml and 0.0 1 to 0.1xg/ml respectively. LOQ of
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Dexketoprofen trometamol and Paracetamol was fdange 1.3 to 7.Qug/ml and 0.05 to 0.4
ug/ml respectively. The values indicate that the hodtis sensitive Summary of validation
parameters of proposed HPLC method is shown inviafig table:

Table-1: Summary of validation parameters of proposed HPL C method

Parameter Dexketoprofen Trometanjol Paracetampl
Accuracy(% amount Recovered) 98.15%-101.88% 98.10%82%
Intermediate Precision(% Assay) 99.74%-101.96% P%-101.76%
Method Precision(% Assay) 98.12%-101.82% 98.07%8%%
Specificity(% RSD) 0.1 0.3
Linearity™ 0.9996 0.9994
Solution Stability(% RSD) 0.63-1.5 0.84-1.45
Robustness(%Assay) +0.1mL 99.82% 101.5%

1. Flow Rate (£ 0.1 mL) -0.1mL 99.56% 101.3%
. +5% 98.25% 101.6%

2. Organic Contents (x 5%) 5% 98.20% 101.7%
+0.2mL 98.28% 101.4%

3. PH (0.2mL) -0.2mL 99.32% 100.3%

Drug product containing Dexketoprofen trometamoti @aracetamol was found to degrade
under acidic condition when drug product was tmeawdth 0.2 M HCI. No additional
degradation peaks were detected when drug prodast tveated with 0.1 M NaOH . No
additional degradation peak was detected when piroguct was treated with 10ml water. Two
additional peaks were seen when drug product vesetl with 30% Hydrogen peroxide. No
additional degradation peak were detected when gdraduct was exposed under heat. When
drug product was exposed to light source as per ¢@idelines, but no additional peak was
detected. All obtained results were shown in follgyTable 2:

Table 2: Summary of Applied Condition of proposed HPL C method

Applied Condition | Degraded Amount(%)
Acid Condition 16.82%
Alkaline Condition No
Oxidative Condition 1.7%

Neutral Hydrolysis No
Thermal Degradation No
UV Degradation No

Thus the study shows that the Drug product comtgindexketoprofen trometamol and
Paracetamol undergoes degradation in acidic andiat@n conditions whereas it is relatively
stable in alkaline, neutral and when exposed tohdrgt and uv light. A stability-indicating
method was developed, which resolved all the degi@ad products formed under variety of
conditions. The method proved to be simple, aceunatecise, specific and selective. Hence it
may be used to assay of the product during stalsilitdies.

CONCLUSION
It can be concluded that the method separatesrtigs drom their degradation products; it may

be employed for analysis of stability samples okk¥toprofen Trometamol and Paracetamol.
However characterization of degradation products mat carried out.
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