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ABSTRACT

An accurate, rapid, highly sensitive, economic aegroducible UV-Visible spectrophotometric methodsw
developed and validated for the estimation of Tégudwl Hydrochloride in its pharmaceutical formulati. The
method was validated as per International Confeeermmn Hormonization (ICH) Q2A and Q2B guidelines.
Tapentadol Hydrochloride was monitored at 275nnhWwlY detection; there is no interference of dilgseait 275nm
for Tapentadol Hydrochloride. The method was ling&=0.9992) at concentration ranging from 20-1@0nL-1,
precise (intra and inter-day% RSD values<2%), aetar(mean recovery=101.3%) specific and robust. The
proposed method was successfully applied for tlamtification of bulk and active pharmaceutical peatin tablet
dosage form.
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INTRODUCTION

Tapentadol is a centrally acting synthetic analgeBhe analgesic efficacy is due to opiod recepfiivation and
the inhibition of norepinephrine reuptake. Tapentdd indicated for the treatment of moderate teese pain for
both acute (following injury, surgery, etc.) andatic musculoskeletal pain[1-2]. The chemical naxh&apentadol
is3-[(1R,2R)-3-(dimethylamino)-1-ethyl-2-methylpropyl]phenolydrochloride, Fig I.Ilts molecular formula is
C14H»3NO.HCL and its molecular weight is 257.80.It apgeas a white crystalline powder. It is Soluble water,
acetonitrile, methanol and ethanol. It is not dfficin any pharmacopoeia, few Spectrometric andiiqu
chromatography methods have been reported for@temdination of Tapentadol[3-6].The author haveeli@yed a
spectrophotometric method which would serve apalrand reliable method for the determination opdtadol in
Bulk and pharmaceutical dosage forms. The istitzdl analysis proved that the method is repciltle and
selective for the analysis of Tapentadol in bulkgdand tablet formulation.
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Figure I: Tapentadol Hydrochloride

MATERIALS AND METHODS

Instrumentation:

The analysis of the drug was carried out onJascaBOVisible spectrophotometer.Weighing was dondigital
electronic balance made by Shimadzu instruments.

Chemicals and reagents:

Milli-Q water (Millipore Corporation, USA) was usednd Methanol was purchased from Merck (Mumbai,
India). Tapentadol Hydrochloride was obtained agtdrgm MSN laboratories, Hyderabad.

Optimizationofexperimentalconditions:
Selectionofsolvent
Solubility of drug was checked in solvents like heetol,ethanol and water. UV-spectra of drug in eheslutions

were recorded. Among these solvents, methanol gawd response. Hence methanol was selected anséive
further studies, Fig Ill.

1 b W4

1 i L L . 1
200 =0 300 350 400
Wanvelangth [nm]
Figure II: Selection of solvent
Selectionofwavelength:

A solution containing tapentadol hydrochloride (§pL) was prepared in methanol and scanned in thle U
region,from which a wavelength of 275 nm was selédor further studies, Fig IlI.
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Figure lIl: Selection of wavelength

Preparation of standard solutions
The stock solution of Tapentadol hydrochloride 10§mLwas prepared in methanol. Suitable aliquotsirof

solution were transferred into 0L volumetric flask and diluted with methanol to gencentration ranging from
20-100pg/mLThese solutions were scanned in the uv region aedrhance of these solutions were noted at 275

nm, Fig IV.
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Figure I1V: Overlain UV spectra of Tapentadolhydrochioride (20-100 pg/mL)

Preparation of test solution:
For the estimation of tapentadol hydrochlorideahbléts formulation, 20 tablets were weighed artdrated to fine

powder. Weigh accurately weight equivalent to 5rhitapentadol hydrochloride powder and transfercefiG ml of
volumetric flask and made up to volume with methgd60 pg/mL). From the above solution, 4 ml wagegtied
into 10 ml standard flask, and the volume made thptanark with methanol, scanned in uv region, @msbrbances
were noted at selected wavelength, Fig. V. Theltesfiformulation analysis are given in table
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Figure V: UV spectrum of formulation(40 pg/mL)

Table I: Analysis of formulation

Amount (mg/tablet)| . . o "
Labeled Found % Label claim| % RSD

Tapentadol Hydrochloride 50 4.16| 96.32 1.37
RSD of six observations

Drug

Validation:

The objective of method validation is to demonstridtat the method is suitable for its intended psepas it is
stated in ICH guidelines [7-10] Q2A & Q2B. Reconmded validation characteristics depend on the tpe
analytical procedure. Method validation charactesswere tested in accordance with ICH guidelif@seach
method [10]. Linearity (correlation coefficient) sidested in the given range for each method. Rapitiat and
intermediate precisions were obtained as % Rela&itandard Deviation (% RSD) using six replicates ¢hey.
Limits of detection and quantification were prouidéor Tapentadol Hydrochloride using standard déiaof
intercept. To establish ruggedness of the proposettiods, assay for Tapentadol Hydrochloride watpaed at
275 nm. The polynomial regression data for thebcalion plots showed good linear relationship ire th
concentration range of 20-100 pug/ml and given beth. Recovery studies were carried out at thréferdint levels
i.e. 80%, 100%, and 120% by adding the pure druthéopreviously analyzed tablet powder sample. étgage
recovery for Tapentadol Hydrochloride was determify all the methods and they were found to be unde
acceptance criteria which are 98.62%, 96.04%, &@39% according ICH guidelines. The percentageovery
value indicates non interferon from excipientsed in formulation. The result of analysis o&rketed
formulation is shown in table3. The reproducibilayd accuracy of the method was found to be gobitbhmvas
evidenced by low standard deviation.

RESULTS AND DISCUSSION

Linearity:

The Linearity for spectrophotometric method wasedetned at five concentration levels ranging fro6+120
pg/mL for Tapentadol Hydrochloride. The calibrationrve was constructed by plotting absorbance again
concentration of drug. The slope and intercept esdlor calibration curve were y=0.0088 X +0.0051,reve
represents absorbance of analyte and Xrepreseatgegoncentration. The results were satisfgct because
there is significant correlation between abaode and concentration of drug within thenaentration range.
The calibration curves for Tapentadol Hydrochloride given in the fig VI.
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Figure VI: showing calibration curve of T a pentadol Hydrochloride (20-100g/ml).

Precision

The Precision of the analytical method were deteethiby repeatability (within - day) and intermediatecision
(Between — day). Intradayprecision was found outchgrying out of the analysis of the standard dimrgtwo
different concentrations in linearity range of threig for three times on the same day and % RSDocaksilated,
table Il

Tablell:Intrad ayprecision

Concentration{g/mL) | Absorbance| % RSO
0.1868
20 0.1889 0.704
0.1893
0.349¢
40 0.340¢ 1371
0.3426

Interday precision was found out by carrying o@ éimalysis of the standard drug for two differemiaentrations in
the linearity range of the drug for three days cwgreriod of one week and % RSD was calculaisde IIl. The
results shown indicate that the method was precise.

Table IlI: Inter day precision

ay Absorbante % R$D
0.1781
0.1751 1.227
0.1740
0.3343
0.338¢ 0.774
0.3392

Concentration (ug/ml

20

(A)I\Jb—'(&)l\)b—'o

Recovery

Recovery was determined by spiking the formulatioth standards of drug equivalent to 80%, 100% H2@% of
the amount originally present. The percentage regoand relative standard deviation in the formolatwere
calculated and given in table IV. The results oflgsis showed that the amount of drug was foundood
agreement with label claim of the formulation.
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Table IV: Recovery studies

Analyte Level | % Recovery % RSDf
80% 98.62 0.723
Tapentadol Hydrochloride 100% 96.04 0.504
120% 99.23 0.635

*RSD of six determinations

Stability studies

When the prepared solution is exposed to atmosptieenalytes are likely to decompose. Hencerieisessary to
conduct stability studies.The stability of the atalin the solution was studied at different tinmeivals and
absorbances were compared with the freshly pregaietion. The solution was found to be stableatoout 6 hours
as reduction of absorbances was within limits,gabl

Table V: Stability of the analyte

Concentration (ug/ml)  Time (Hourg) Absorbance
0.3284
0.3308
0.3227
0.3295
0.3242
0.3296
0.3336

40

N[OOI WIN|F

CONCLUSION

The proposed method is rapid, accurate, precisergmducible and hence can be usedrémtine analysis of
Tapentadol Hydrochloride in bulk and tablet dos&gens. The sample recoveries from the formulaticerevin

good agreement with their respective label clairhgctv suggested non-interference of excipients dadkbin the

estimation. The most striking features of the mdtl® simplicity and rapidity, not requiring tedici® sample
preparation techniques such as extraction degasdingh are may needed for HPLC procedures andrggettie

results meeting all requirements. All the abovailtssindicate that the method is simple, accurat®nomic and
rapid for routine analysis of Tapentadol hydroctder
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