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ABSTRACT

A novel, simple, sensitive and rapid spectrophotometric method has been
developed for estimation of tapentadol hydrochloride. The linearity of
tapentadol hydrochloridewasfound in therange of 5-30pg/ml in water and
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0.1N hydrochloric acid with correlation coefficient 0.9981 and 0.9996 re-
spectively. The mean recovery percentage was 99.323+0.396% from water
and 99.99443+1.357 from 0. 1N hydrochloric acid. There were no interfer-
ences observed from the common excipients present in the formulations.
The amount of drug estimated by proposed method wasin excellent agree-
ment with label claimed. The developed spectrophotometric method was
simple, linear, ecoifriendly, precise, accurate and can be conveniently
adopted for the routine quality control analysis of the tapentadol hydro-

chloridein tablet dosage form.

INTRODUCTION

Tapentadol hydrochloride [(-)-(1R, 2R)-3-(3-
Dimethylamino-1-ethyl-2-methyl-propyl)-phenol -
hydrochloride]. Tapentadol isanew, potent, centrally
acting ana gesic withadua mode of action and broad
analgesic efficacy. Tapentadol hydrochloride
demonstratesthe efficacy of astrong centrally acting
analgesic withimproved gastrointestinal tolerability
compared with strong opioid analgesicsand itsactivity
isdueto both p-receptor agonism and norepinephrine
reuptakeinhibition™®, Itisanovel u opioid receptor
agonigt and norepinephrinereuptakeinhibitor with broad
spectrum analgesic properties®. There are
stereoisomersof the novel p-opioid receptor agonist
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tapentadol hydrochl oride because of two chiral centers
four™, Bourland et, al. were reported estimation of
tapentadol (Nucynta®) and N-desmethyltapentadol in
authentic urine specimens using Ultra-Performance
Liquid Chromatography-Tandem Mass Spectrometry!®.
The aim of present investigation is to develop
spectrophotometric methods for the analysis of
tapentadol hydrochloridein bulk and pharmaceutical
preparationsasper ICH guiddines?. Chemica sructure
of tapentadol wasshowninFigurel.

EXPERIMENTAL

Instrument
A Shimadzu UV-1700 recording double-beam UV-
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Visible Spectrophotometer with a data processing
systemwasused. UV spectraof referenceand sample
solutionswererecordedin 1 cmquartz cells.
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Figurel: Chemical structureof tapentadol hydrochloride

Materials

Pure drug of Tapentadol hydrochloride was
obtained asagift samplefrom zyduscadila, Ahemdabad,
India, duovolt ® tablet IPCA. Distilled water, 0.1 N
HCI. Tabl et formulation was purchased from Indian
market, contai ning tapentadol hydrochloride 50 mg.

Selection of solvent

Distilled water and 0.1 N HCI were selected as
solvent for devel oping spectral characteristicsof drug.

Preparation of standard stock solution of
tapentadol

Stock solutions of tapentadol hydrochloridewere
prepared at aconcentration of 100 pg/ml in water and
0.1 N HCI. Working standard solutionswere prepared
by diluting stock solutionsat the concentrationsof 30ug
/ml in water and 0.1 N HC| same was used as a
reference. Working standard solution of tapentadol
hydrochl oride was scanned between 200-400 nm on
Shimadzu doublebeam UV visible spectrophotometer.
A wavelength maximum exhibited for tapentadol
hydrochloridewasat 214 nminwater and 214.6 nmin
0.1 N HCI.

Construction of calibration curve

Aliquot of the standard stock solution (0.5, 1, 1.5,
2,2.5,3ml) wastransferred into aseries of volumetric
flask (10 ml) and volumewas adjusted up to the mark
with water to get desired concentration (5-30ug/ml).
The absorbance’s of the prepared solutions were
measured at 214 nm and 214.6.

Assay
Assay of the proposed method was ascertained by

—— Fyll Peper

performing assay of the standard drug with reference
to the sampledrug and finding out the absorbance. From
the absorbance percentage purity was calculated
(TABLE 1).

TABLE 1: Assay resultsof tapentadol hydrochloride

ab i 0, ab
Brand Name L abel Claim /° L EI % RSD
Claim(n=3)

(mg/tablet)
Duovolt® 50mg 50 99.7966
(in water)

Duovolt® 50mg
(in 0.1 N HCl) 50

Validation
Linearity

To establishlinearity of the proposed methods, five
separate series of solutions of tapentadol (5-30 pg/ml)
inwater were prepared from the stock solutionsand

analyzed. Least square regression analysis was
performed on the obtained data.

0.9036

99.73 0.6728

Precision
Repeatability

Repeatability expresses the precision under the
sameoperaing conditionsover ashort interva of time.
Repeatability isal so termed intra-assay precision. Six
number of determination of same concentration were
performed.

Intra-day and inter-day precision

Intra-day and inter-day precision were determined
by andyzing threedifferent solutionsof tapentadol within
the same day and three different days over period of
week. Intra-day precision was estimated by anayzing
10pg/ml, 15 pg/ml, 20 pg/ml for three times within same
day. Inter-day precision was estimated by analyzing
above mentioned concentration of tapentadol for three
different daysover aperiod of week.

Accuracy

It isdefined ascloseness of agreement betweenthe
valuewhichisaccepted either asaconventional true
valueor an accepted reference valueand valuefound.
Itismeasureof exactnessof anaytica method. Accuracy
should be expressed as % recovery by the assay of
known added amount of andyteinthe sampleor asthe
difference between mean and accepted true value
together with theconfidenceintervas. Accuracy should
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be established acrossthe specified range of theana ytica
procedure.

Limit of detection

LOD wasfoundtobe0.541 inwater and 0.507 in
0.1 N HCI.

Limit of quantification

LOQwasfoundtobel.641inwater and 1.538in
0.1 N HCI.

RESULTSAND DISCUSSION

Tapentadol hydrochloride wasfreely solublein
water andin 0.1N hydrochloric acid and hasimax of
214 nm and 214.6 nm respectively, shownin Figure2
and Figure 3.

Thelinearity of tapentadol hydrochloridewasfound
intherangeof 5-30ug/ml in water and 0.1N hydrochloric
acid with correlation coefficient 0.9981 and 0.9996
respectively. Results are shown in Figure 4, 5 and
TABLE2.

The percentage RSD was found to 1.0666 and
0.9522 for water and O.1 HCl respectively inprecision
study of tapentadol hydrochloride, shownin TABLE 3.
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Figure?2: Spectrum of tapentadol hydrochloridein distilled
water
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Figure3: Spectrum of tapentadol hydrochloridein 0.IN HCI
TABLE 2: Resultsof linearity study

250.00 300.00 350.00 400,00

Features water 0.INHCI
Regression equation y =0.0251x + 0.0155 y = 0.0286x + 0.0268
Correlation coefficient R?=0.9981 R?=0.9996
Slope (m) 0.0251 0.0286
Y-Intercept(c) 0.00155 0.0268
Beer’s law range(pg/ml) 5-30 pg/ml 5-30 ug/ml

TABLE 3: Resultsof precison study

c trati Mean of
oncentralion  gvent  absorbance S.D % R.S.D
(ng/ml) (n=6)
15 Water 0.3%61 0.004119 1.066654
15 0.1 N Hd 0.4621 0.004401 0.9522
y =0.0251x + 0.0155
R? = 0.9981
0.9
08 =
07
0.6 //
agsf' / + absorbance
04 / Linear (absorbance )
0.3
0.2 //
0.1
0 : . : |
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Figure4: Linearity of tapentadol hydrochloridein distilled
water

Precision was calculated as inter and intraday
variations (%RSD is less than 2) for tapentadol
hydrochloride (% RSD is less than 2), shown in
TABLEA4.
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TABLE 4: Resultsof intra-day and inter-day precision study

Intra-day [n=3] Inter-day [n=3]
Concentration “Amount

—— Fyll Peper

The mean percentage recovery was
99.323+0.396% from water and 99.99443+1.357 from
0.1N hydrochloricacid, shownin TABLEDS.

Drug [ o Amount . X
pg/mi| found oy Found oo There were no interferences observed from the
[wg/mi) [wg/mi) common excipientspresent in theformulations. Above
Tapentadol 12 12‘226 g'jg;j ig'g: (1)'222 parameters demonsirates that the developed UV
(water) : ' : ' gpectrophotometric method was specific, fast, accurate,
20 2002 06531 1991 0635 gmple linear, precise, sengtive, robust and rugged. Thus
10 9.97 07757 9923 0763 thedeveoped method canbeeasly usedfor theroutine
0.1IN HCl 15 1492 06710 1492 0697 quality control of bulk and tablet dosage form of
20 19.88 06119 19.92 0925 tgpentadol hydrochloride.
TABLE5: Resultsof accuracy study
Per centage % recovery % recovery Mean_of % recovery Mean of % recovery Mean+SD ~Mean+SD
inwater in 0.1IN HCI in water in 0.1N HCI in water in 0.1 N HCI
80 98.38 102.4
101.7 101.43 99.78 £1.72 101.56 + 0.783
99.26 100.85
100 98.1 98.63
99.1 99.33 99.06 +0.95 99.27+ 0.616 99.323+0.396 99.99443+1357
100 99.86
120 98.06 98.25
99.14 99.36 99.12+ 1.05 99.15+ 0.815
100.17 99.84
P low costs are the other advantages of these methods
g - for routineanaysis.
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Figureb5: Linearity of tapentadol hydrochloridein 0.1N HCI
CONCLUSION

Theproposed method wassmpleandrdiablewith
good precision, accuracy, linearity, LOD, LOQ. The
proposed method is specific while estimating the
commercia formulationswithout i nterference of the
excipients and other additives. Developed
spectrophotometric methods are accurate, sensitive,
precise, and reproduci bleand can beeasily and directly
applied to the tablet containing tapentadol
hydrochloride. Additiondly, theshort analysistimeand

required facilities to carry out this research work.
Authors gratefully acknowledge Zydus cadila,
Ahemdabad, Indiato providing gift sampleof tapentadol
hydrochloride and department of analysis,
H.R.RPI.PE.R,Shirpur, Dhule.
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