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ABSTRACT

The present research work discusses the develoheisible spectroscopic method for the estimatibramadol
Hydrochloride. The optimum conditions for the asédyof the drug were established. The maximum wagé
(“may was found to be 749nm. The validation was peréatmas per ICH guidelines for linearity, accuracy,
precision, LOD and LOQ. The method shows high seitgiwith linearity in the range of 10-50ug/mldushows a
linear relationship between the absorbance and eatration with coefficient of correlation 0.998. & hegression
of curve was Y = 0.014x+0.016. The precision ofhroétwas found to be good. The percentage recovasyfeund
to be 99.1540.0950.The optimized method showed goegtoducibility and recovery with RSD <2%.
The proposed method will be suitable for analydisTamadol Hydrochloride in bulk as well as pharraatical
formulations in quality control purpose. It is thagncluded that the proposed method is new, siropk, effective,
safe, accurate, precise and environmental friendly.
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INTRODUCTION

Tramadol Hydrochloride is a centrally acting analge used for treating moderate to severe painmacol
Hydrochloride possesses agonist actions at thopioid receptor and effects reuptake at the neraehgic
andserotonergic systems. Tramadol is a compoundh witagonist activity. Chemically it is [2-
(dimethylaminomethyl)-1-(3-methoxyphenyl) cyclohagd. It is used to treat moderate to moderatelyese pain
and most types of neuralgia, including trigeminaliralgia. Tramadol is available in the form of atedps, tablets,
capsules and injections [1]. There are various outtavailable for estimation of Tramadol Hydroclderlike UV
spectrophotometric[2,3], spectrofluorimetry[4],HPABE, gas chromatography[6], GC-MS and LCMS[7], ilapy
electrophoresis[8], HPTLC[9],HPTLC-densitometryp[11] etc. However some of these methods are epsttid
time consuming. To overcome these difficulties sqpghotometric analysis serves to be the quickastmising
and reliable method for routine analytical neediee Taim of the present study is to develop a newplgim
rapid,reliable and precise visible spectrophotoimetrethod for analysis of Tramadol Hydrochloridenfr tablet
formulation; method is based on measurement of i$ible absorbance of Tramadol Hydrochloride.
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Fig. 1: Structure of Tramadol Hydrochloride

EXPERIMENTAL SECTION

Equipment and reagents

A Labindia model 3000+ double beam UV-Visible Spaghotometer with two matched cuvette cells of ome
light path were used for the measurement of absoeharhe Tramadol Hydrochloride bulk drug was kyngiffted
by Hetero Labs Ltd., Hyderabad. The pharmaceutioahge form was procured from market.

Preparation of standard stock solution
Accurately weighed 100 mg of Tramadol Hydrochlondas transferred into 100ml volumetric flask volumas
made up to 100ml with water to get a concentradiob000ug/ml.

Determination of Apay:

From the stock solutions, 1ml of Tramadol Hydrocitle was transferred to 10 ml volumetric flask déinel volume
was adjusted to the mark with distilled water téat strength of 100ug/ml. From this solution 1lrhkolution was
transferred to 10ml volumetric flask. To this 1ml20% sodium carbonate solution and 0.5ml of F@ioealteu’s
reagent is added and the final volume was made itlp distilled water. The solution was scanned ia thV-
Visible range 200-800 nniFig. 2).

Construction of calibration curve
Calibration curve was plotted against concentragind absorbance, regression equation was compthed.esults
tabulated in the table 1.

Preparation of Sample solution

Twenty capsules were weighed, average weight datednPowder was removed from the shells. An atelyra
weighed quantity of powder equivalent to 100mg cdrifladol Hydrochloride was transferred into 100muweetric
flask; volume was adjusted to mark with water. @mlewas transferred to 10 ml volumetric flask; vokirwas
adjusted to the mark. From this 1ml was taken &nttOml volumetric flask. 1ml of 20%sodium carbonsdéution
and 0.5ml of Folin-Ciocalteu’s reagent were added the final volume was made up with the blank. The
absorbance of this solution was recorded at 749nm.

METHOD VALIDATION
The proposed method was validated as per the ICHRQP guidelines for linearity, accuracy, precisi®D and
LOQ [12].

Accuracy
Accuracy was carried out at 80 %, 100 % and 120f $arget concentration. From the amount found, @etage
recovery was calculated.

Precision

Precision of the method was studied by carryingimwaday, interday analysis and expressed as page Relative
Standard Deviation. For this purpose 10 (LQC), B®QC) and 5@g/ml (HQC) solutions were prepared and the
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absorbance’s of the solutions were measured fotisigs within the same day and in different days4@nm
against blank.

Limit of Detection (LOD) and Limit of Quantificatio n (LOQ)

LOD and LOQ of the drug were calculated using thiofving equations according to International Coafee on
Harmonization (ICH) guidelines

LOD = 3.3 xc/S

LOQ =10 xo/S

Whereo = the standard deviation of the response and

S = the slope of the regression equation.

RESULTS AND DISCUSSION

The proposed method for determination of Tramadgtirbichloride in marketed formulation (capsule) skdw
Sandal’s sensitivity of 0.04Qg/cnf/0.001 absorbance units. Linear regression of &lsme on concentration gave
the equation y = 0.014x + 0.016 with a regressimefticient (F) of 0.998 and the linearity range was 10ud0n!.
The higher percentage recovery value (95-105%)aids that there is no interference of the excipipresent in
the formulation. Thus the method is useful for tthetermination of Tramadol Hydrochloride in bulk and
pharmaceutical formulations.

)

Fig.2: Spectrum of Tramadol Hydrochloride

Table 1: Calibration of proposed method

S.NO. Conc. Absorbance at
(mcg / ml) 749nm
1 10 0.172
2 20 0.315
3 30 0.457
4 40 0.601
5 50 0.731
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Fig.3.Calibration Curve of Tramadol Hydrochloride at 749nm
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Table 2: Optimum conditions, Optical characteristics and Stéistical data of the Regression equation in visiblepectroscopic method

Parameter colorimetric method
Ama (NM) 749
Beer'’s law limits (mcg/ml) 10-50
Sandell's sensitivit
(mcg/cn®-0.001 ab;/orbancunits‘ 0.0401mcg/ml
Regression equation (Y*) y =0.014x+0.016
Slope (b) 0.014
Intercept (a) 0.016
Correlation coefficientf) 0.998
% RSD** <2%
Limit of detection (mcg/m 0.58¢
Limit of quantitation (mcg/ml) 1.787

Note: *Y=bX + a where X is the concentration of fi@dol Hydrochloridein mcg/ml and Y is the absorleaatthe respectivénax
**Average of six determinations.

Table 3:Assay of Tramadol Hydrochlorideformulation

) . Amount found (mg) (n=3)
S.No | Formulation | Label claim (mg/tab) Mean + SD Assay | %RSD
1 Tramazac 50mg 50.960.0802 101.92 0.157

Table 4: Determination of Accuracy results for Tranadol Hydrochloride

Brand Amount of sample % of Spiked Amount of drug added Amount % Recovery +

name (mcg/ml) sample (mcg/ml) Recovered SD
Tramazac 15 80 1.2 28.18 104.80.0624
Tramazac 15 100 15 29.45 98.16.0832
Tramazac 15 120 1.8 31.45 95:8.0781

Table 5: Determination of Precision results for Tranadol Hydrochloride

Conc. Inter-day o Intra-day o
mcg / ml | Absorbance Mean + SO % RSD | ppsorbance Mean st | 7 RSP
LQC i
(10meg/ml) 0.208+ 0.00057 0.274 0.207 £0.00057 0.275
MQC 0.489+ 0.00057 0.116 0.489+0.00057 0.116
(30mcg/ml)
HQC 0.727+0.004 0.550 0.725+0.001 0.53y
(50mcg/ml)

Note: **Average of six determinations.
CONCLUSION

A simple, sensitive, accurate and precise visilpecsoscopic method has been developed for quewdtita
determination of Tramadol Hydrochloride in bulk aRtarmaceutical dosage form (capsule). The soluties
scanned between 200 to 800 nm and 749 nm was extlastmaximum wavelength for absorption. Beer's\was
obeyed in the concentration range of 1Qs8thl. % Recovery was calculated, was found to bh& 95104.01 and
the method was successfully applied to the pharotmed dosage form containing the Tramadol Hydrodde
drug without any interference by the excipientse Thethod was fast and economical and it was alectse and
sensitive for the desirable range. Results of thalyais were validated as per ICH guidelines anddmpvery
studies.
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