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; ABSTRACT
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Dr. V. M. Biju Tramadol hydrochloride is an analgesic used to treat moderate to
Assistant Professor, moderately severe pain. A simple efficient least time consuming
Department of Chemistry, spectrophotometric technique for the assay of tramadol hydrochloride

NEteie (TS o has been developed. The Assay is based on Ultraviolet UV absorbance
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620015 maxima at about 228 nm wavelength of tramadol hydrochloride using

water as solvent. A sample of drug was dissolved in water to produce a

solution containing 200 ppm tramadol Hydrochloride. Similarly a Sample of different brands
were dissolved in water to produce a solution containing 200 ppm solution. The absorbance
of sample preparation was measured at 228 nm against the solvent blank. Samples were
prepared in the range of 200-12.5 ppm concentration for two different brands. Their % Assay,
Regression Equation, Regression line, correlation co-efficient is obtained to predict further
availability of drug. Thus we can conclude that the method can be applied for the routine

Quiality control quantitative analysis of tramadol hydrochloride sustained release formulation.

KEYWORDS: tramadol hydrochloride, Assay, sustained release brands, UV-
Spectrophotometer.

INTRODUCTION

T.HCL is centrally acting analgesic. It is used primarily to treat mild severe pain, both acute
and chronic. T.HCL possess agonist actions at the p-opioid receptor and effects reuptake at
Nor-adrenergic and serotonergic systems. Tramadol is a compound with p-agonist activity. It
is used to treat neuralgia, including trigeminal neuralgia. For pain moderate in severity its

effectiveness is equivalent to that of morphine. Literature survey reveals determination of
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tramadol hydrochloride by capillary Electrophoresis methodY!, RP- HPLC® HPTLCE!,
UPLCM™, UV Spectrophotometric methods.® ©

Tramadol hydrochloride and Acelofenac in combination were determined by UV

Spectrophotometry using second order derivative method.!”?

Similarly tramadol hydrochloride and paracetamol were also determined by UV
spectrophotometry using AUC method.®®! The Photostability studies on (+)-tramadol in a

liquid formulation were also done."®!

The present method can be employed for QC analysis of T.HCL in sustained release
formulation. The main aim of the study is to investigate the application of UV -
Spectrophotometric method in the determination of T.HCL in pharmaceutical preparation.
This method was appropriate, good, accurate, precise, economical and simple assay of this

compound in dosage forms.

There are different drugs whose Assay has been performed by using UV -

Spectrophotometry.[%°]
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Figure: 1. Drug structure.

MATERIALS AND METHODS

Instruments

A Shimadzu UV - 2600 double beam spectrophotometer with one cm quartz cells was used
for measurement of Absorbance. For weighing, a Shimadzu AUX — 220 balance was used.
For Sonication of solutions a digital ultrasonic cleaner was also used. The Standard drug is
procured from Swapnroop Drugs and Pharmaceuticals, Aurangabad and Maharashtra.
The different brands of drug were obtained from local pharmacy in Trichy. Cost free solvent

distilled water was used for the entire analysis.
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Selection of wavelength

About 200 ppm of tramadol hydrochloride solution was accurately prepared in water. These
solutions were scanned in the range of 200 — 400 nm UV regions. The wavelength of
maximum absorbance was observed at 228 nm and this wavelength was adopted for

absorbance measurement.

Preparation of standard solution
Accurately weighed 20mg of T.HCL standard was transferred to a volumetric flask and
sufficient amount of distilled water was added to produce 100 ml.

Sample preparation

The two different brands (CONTIN — SR and TRAMAZAC — TC) were purchased from
different medical store in trichy, Tamilnadu. The all tablets of CON were labelled to contain
100mg of Tramadol hydrochloride per tablet and has shelf life of one year. The TC were
labelled to contain 100mg per tablet and has a shelf life of 3 years. 20 tablets of two different
brands T.HCL(CONTIN — SR,TRAMAZAC -TC) from the marketed sample were weighed
and crushed uniformly with the help of mortar and pestle. By calculating the average
weighed sample powder equivalent to 20 mg of T.HCL was transferred into a volumetric
flask containing 10 ml water. The solutions were sonicated for about 5 to 7 minutes and then
filtered with the help of Whatmann No 1 filter paper. The first 5 ml of filtrate was discarded.
The remaining amounts of filtrate of both solutions were made up volume up to 100ml with

water.

Dilutions preparation
The dilutions of different brands of T.HCL i.e. CONTIN — SR and TRAMAZAC — TC were

prepared from sample solution of each brand.

Four different dilutions of 100 ppm, 50 ppm, 25 ppm, 12.5 ppm of each brand were prepared

from 200 ppm sample solutions.

PROCEDURE

After preparation of standard and tablet solutions, strength of solution 200 ppm in 100ml
absorbance of sample preparation, standard preparation and different dilutions (100 ppm, 50
ppm, 25 ppm, 12.5 ppm all in 100ml) in 1 cm cell at wavelength of maximum absorbance i.e.
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228 nm using the blank solution was measured. Calculate the quantity in mg of T.HCL per
tablet.

RESULTS AND DISCUSSIONS

The main objective of the study was to carry out a simple, least time consuming, cost
effective and accurate pharmaceutical Assay for the determination of T.HCL in available
sustained release dosage form. Among the two brands TC shows % Assay as 102.6947 %and
CON - 01 shows % Assay as 102.4023%. This method can be applied for routine analysis of
T.HCL. The method showed good linearity in the range of 12.5 — 200 ppm for two brands.
The correlation co-efficient of CON — 01 is 0.9938 and for TC — 02 is 0.9948. The table 1
shows absorbance values of T.HCL. Table 2 shows % Assay of two different brands and
table 3 shows the Regression equation and R? values which should not be less than 0.99. The
absorbance was taken to calculate their % Assay, Regression equation, Regression line to
predict further availability of drug. From fig.2 and fig.3 we can conclude that concentration
and absorbance obey Beers law i.e. absorbance a concentration. The squared correlation co-
efficient values are with in limit. The performed Assay would be more beneficial for

pharmacist and health professionals. The results are analysed by using the Origin software.

Table 1: Absorbance of T.HCL

CONCENTRATION(ppm) | CON TC
200 1.822 1.791
100 1033 | 1.0.12
50 0.542 0.541
25 0.269 0.270
125 0.145 0.141

Table 2: Percentage assay of two different brands

Brands % Assay
CON 102.4023
TC 102.6947

Table 3: Regression Equation and Squared correlation co-efficient

Brands R’ Regression Equation
CON 0.9938 y = 0.008x + 0.068
TC 0.9939 y =0.008x + 0.071
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Figure 4: Graph for %Assay of different brands
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CONCLUSION
The UV — Spectrophotometric Assay proposed for determination of T.HCL in tablets dosage

form. The technique employed effectively for analysis of two brands. It is particularly fast,

basic, economical and rough. Proposed method is quick and effective compared to other

techniques which are time consuming and costly. The two different brands are having results

of assay and linearity with in the specified quality control range. As per IP T.HCL prolonged
release tablets should contain NLT 95% and NMT 105% labelled amount of C16H2sNO,.HCI.

Hence we can conclude both brands are with in specified limit.

REFERENCES

1.

Caiyun Zhang, Tao Liu, Xiaoli Zhang, Erbao Liu, Determination of Tramadol in Human
Serum by Capillary Electrophoresis with the End-Column Electrochemiluminescence
Detection. Open Journal of Biophysics, 2013; 3: 121-127.

M. Madava Rao, E. Gireesh Kumar, M. Madhu, A. Sushmitha, Dr. V. S.
Tiruvengadarajan, Dr. C. Gopinath, Development and validation of RP — HPLC Method
for the Assay of Tramadol HCL in capsule formulation; International Journal of
Advances in Pharmaceutical Research, 2014; 5(7): 326-331.

P. Desai, A. Captain, S. Kamdar, Development and Validation of HPTLC Method for
Estimation of Tramadol HCI in Bulk and in Capsule Dosage Form. International Journal
of PharmTech Research, 2012; 4(3): pp 1261-1265.

Kanakapura B. Vinay, Hosakere D. Revanasiddappa, CijoM. Xavier, Pavagada J. Ramesh
and Madihalli S. Raghu, A Stability Indicating UPLC Method for the Determination of
Tramadol Hydrochloride: Application to Pharmaceutical Analysis. Chromatography
Research International, 2012; 2012, 2090-35.

K. Nagaraja setty, T. Ramachar, I. E. Chakravarthy and K. Prabavathi, A Simple
Spectrophotometric  Estimation of Tramadol Hydrochloride in Pharmaceutical
Formulations. Chemical Science Transactions, 2012; 1(2): 317-320.

Nagaraja Setty K, Prabhavathi K, Chakravarthi |.E, Manjula gayathri M,
Spectrophotometric Determination of Tramadol Hydrochloride in Pharmaceutical
Formulations. Chemical Science Review and Letters, 2013; 1(3): 168-171.

Trupti. P. Patel, Arun. M. Prajapati, Spectrophotometric Estimation of Tramadol
Hydrochloride and Aceclofenac in Combined Dosage form by Second Order Derivative
Method .American Journal of Pharmtech Research. 2013; 3(1): 1000-1009.

WWW.Wjpls.org 328




Biju et al. World Journal of Pharmaceutical and Life Sciences

10.

11.

12.

13.

14.

15.

16.

17.

Rajesh Shukla, R. Shivkumar and Kumar Nalla Shivan, Development of a UV —
Spectrophotometric method for the simultaneous determination of Tramadol
Hydrochloride and Paracetamol in Bulk and Marketed product. Bulletin of
Pharmaceutical Research, 2011; 1(1): 62-66.

Manabu Suno, Hidenori Ichihara, Takahiro Ishino, Kento Yamamoto and Yuta Yoshizaki,
Photostability studies on (x)-tramadol in a liquid formulation. Journal of Pharmaceutical
Health Care and Sciences, 2015; 1(5):1-6.

Safila Naveed, Sheeba Uroog and Nimra Waheed, Assay of Moxifloxacin Brands.
International Journal of Current Pharmaceutical Review and Research, 2015; 6(1): 22-27.
Safila Naveed, Amber Nawab, Najaf Farooq, Assay of Enalapril tablet and comparision
of different brands. International Journal of Clinical Medicine Research, 2014; 1(4): 132-
134,

Safila Naveed, Fatima Qamar, Ghulam Sarwar, Khan Usmanghani and Muhammad
Tanweer Alam, UV spectrophotometric assay of Ceterizine formulations and their
comparative study. DHR International Journal of Pharmaceutical Sciences, 2014; 5(3):
132-1309.

Safila Naveed, Sania Basheer Safila Naveed, Sania Basheer, Simple UV
Spectrophotometric Method for the Analysis of Gemifloxacin. American Journal of
Biological Chemistry, 2015; 3(5): 63-66.

Safila Naveed, Humera Ishag, Maheen Nafees, Tanweer Alam,Ghulam Sarwar, UV
Spectrophotometric Assay Method For Determination of Meloxicam Tablet Available in
Market. World Journal of Pharmaceutical and Life Sciences, 2015; 1(1): 206-211.

Safila Naveed, Shabana Naz Shah, Fatima Qamar , Nimra Waheed, and Safeena Nazeer,
Simple UV Spectrophotometric Assay of New Formulation Gentamycin. Journal of
Applied Pharmacy, 2014; 6(4): 407-410.

Smita Nayak, Varshakumari Singh and Vaidhun Bhaskar, Development and validation of
UV Spectrophotometric Method for Tramadol Hydrochloride. World Journal of
Pharmacy and Pharmaceutical Sciences, 2015; 4(3): 773-781.

Safila Naveed, Fatima Qamar, Syeda Zainab, Ghulam Sarwar and Muhammad and
Tanweer Alam, Simple UV Spectrophotometric Assay of Hydroxazine. World Journal of
Pharmaceutical and Life Sciences, 2015; 1(3): 65-70.

WWW.Wjpls.org 329




