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ABSTRACT

Direct spectrophotometric determination of tramadhgldrochloride (TH) and diclofenac sodium (DS) iater
samples has been examined. The effect of presdnsente common ions on the absorbance of tramadol
hydrochloride and diclofenac sodium has been atstetd, and real water samples and tramadol talflatse been
analyzed.
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INTRODUCTION

The increasing availability and affordability of dieal treatment in many countries, has led to areased
production and consumption of different classepharmaceuticals, both those that require a presmipnd those
that do not.

In recent years, a number of pharmaceuticals haes lveported to be potentially toxic substancesnofound
rather widely in the environment Hundreds of pharewgical substances of differing therapeutic clesgether with
their metabolic by-products, have been detectatiffarent environmental matrices these threatetimeghealth of
many sensitive living organisms including, incluglimuman.[1-4]

The most common methods for determination of phaeugcals in the environment are gas chromatography
liquid chromatography. Therefore there is needafsimple and direct method applicable for this pagpspecially
in the developed countries.

Tramadol hydrochloridel (TH) [figure (1)] is a m@mine uptake inhibitor and centrally acting analgessed for
treating moderate to severe pain. Tramadol hydooid is chemical (+/-) cis-2- (Dimethylamino) mgihl-(3-
methoxy phenyl cyclohexanolhydrochloride.[5]

10
Pelagia Research Library



Nabil Bader et al D er Pharmacia Sinica, 2013, 4(5):10-16

\CH3 COONa"
HO, é
/CHs cl Cl
N
CHsj

€Y (b)
Figure (1): Structureof (a) Tramadol Hydrochloride, (b) Diclofenac Sodium

Spectrophotometric method provides sensitivity,cigien and accuracy of analysis, thus it offersctical and
economical advantages over other techniques. Thmremethodologies developed for the spectrophotionet
determination of tramadol in many types of samples.

Diclofenac sodium is used as an Analgesic; ant&zimfmatory. Chemically Diclofenac sodium is knowmlison 2-
[(2,6-dichlorophenyl)amino]phenyl]acetate.[6]

It is a broadly used non-steroidal anti-inflammsgtdrug [7] for the treatment of inflammatory conalits such as
rheumatoid arthritis, osteoarthritis and ankylosépgndilytis [8]. Different analytical methods haween employed
for the quantification of DS, such as spectrophatyn[2,9], fluorimetry [10,11], FT-Raman spectropy [12,13],

potentiometry [6], chromatography [3,14], voltammefl5], and polarography [16]. Most of these methdace

certain problems such as the use of additionaler@ag complex formation, long time and hazardougiogs. In

contrast simplicity, economy, green chemistry aagtdr assay are the actual factors which make laoehéar more
superior to those lacking one or more of theseadaristics.[17]

Abdul Rauf Khaskheli, et. al. described a simpkmssitive, rapid and economical analytical procedoredirect
spectrophotometric evaluation of diclofenac sod{l®) using aqueous medium without usingh@mical reagent.
Parameters like time, temperature, acidic and lasiditions and interferends analgesic drugs were studied for a
5ug ml-1 solution of DS at 276 nm.[17]his method has been used in our study for detetinim of diclofenac
sodium in some pharmaceuticals and water samplesalbility to use the method in determination of iDSvater
samples has been tested.

In this work, direct UV spectrophotometric deteration of tarmadol has been investigated and thémoph
conditions were studied.

MATERIALSAND METHODS

CECIL — CE 7400 (Aquarius), UV-Visible spectrophaigter, Double beam with quartz 1.000 cm path casetias
used to perform analyses.

All reagents were of analytical grade. exceptirdadenac sodium (Refen — made in sirbia) and travsh@dabron —
Limassol, made in Cyprus) that were pharmacdutestificated solution products. Tramadol tabletere
purchased from the local market (Tramadol-X 228gsinature).

RESULTSAND DISCUSSION

Finding lambda max (4max)

The maximum absorbance were at 270.2 and 275.3niif@and DS respectively. For tramadol, UV speotese
recorded at 270.2 nm for standard solutions of Tith vifferent concentrations in the range of 0+40ml™*, Linear
equation obtained from calibration plot is represdnas;y= 0.006 x+ 0.014ith regression coefficient dR? =
0.995 In case of diclofenac sodium, UV spectra wereomded at 275.3 nm for standard solutions of DS with
different concentrations in the range of 5480ml™ Linear equation obtained from calibration plorépresented
as;y=0.0331x+0.0435with regression coefficient &2 = 0.9982
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Effect of pH
Eight aliquots of 20mg/L of TM covered a pH rangenfi 3-9.35 have been prepared. HNdDd NaOH were used
to adjust the pH.

The effect of pH value on the absorbance of THhisws in figure (2). There was no significant changehe
absorbance of TH, therefore, no more additions wesgled to control the pH.
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Figure (2): Effect of pH on the absorbance of Tramadol hydrochloride

Effect of temperature

The effect of temperature on absorbance @ig2®I* TH at 270.2 nm was observed in the range of 10C4& can
be seen in figure (3) that, lower temperature raofj@5-25 0C shows maximum absorbance, with a litik
decreased value from %5 followed by a further stability thereafter.
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Figure (3): Effect of temperature on the absorbance of TH

The room temperature (20 + 5C) was taken as optiteunperature in order to make the process simpkevbiding
additional steps.
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Influence of time

The effect of time on the absorbance behavior gi@@nl-1 aqueous solution of TH at 270.2 nm was sihd the
range of 1-60 minutes at room temperature of 2%4Sing distilled water as a blank solution. Theabance was
stable in this time interval (figure (4)).
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Figure (4): Effect of timeon TH absorbance

Effect of some common excipients on TH absorbance

The effect of glucose, sucrose, and starch ontikerbance of TH (20ppm) has been studied in preseidifferent
ratios of glucose, sucrose, and starch. The reatdtshown in figure (5). There are no significaminges observed
in the absorbance of TH solution in the presendbage excipients.
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Figure (5): Effect of presence of some common excipients on the absorbance of TH

Effect of presence of someionson TH absorbance

An aliquots of 20 mg/L of TH, and 10 mg/L for DSve been spiked with different amounts (1:1, 12, &4, and

1:8 in case of DS) of G§ Mg?*, HCO*,CO:?, CI, and SG*. The absorbance of each aliquot has been recorded
against distilled water.

The results obtained are shown in figure (6). Thess no significant change on the absorbance oinTdll ratios
of the tested ions.
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Figure (6): Effect of presence of someionson TH absorbance

The effect of some foreign ions on the absorbarfi&Sois shown in figure (7).
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Figure (7): Effect of foreign ion presence on the absor bance of diclofenac

There was no significant change on the absorbah&®Soin all ratios of the tested ions. These iohave been
selected as they are the most present ions in wathies in order to know how to proceed with reater samples.
Since we are measuring the DS in ionized acetate, fio was noted that the presence of’Mand C&" enhance the
absorption if DS, this may be according to comgtarnation in solution (Figure (8)).[19]
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Figure (8): Metal complex with DS

Diclofenac ion acts as a "complexing agent" for thetal cation. In this form DS is a bidentate ligathe acid
oxygen and the amine nitrogen can donate one efegair to the metal. The metal ion is held in &-tmtwo
complex with the DS molecule.

Determination of TH and DSin different water sample

Two types of water samples, Tap and sea water iheee spiked with different amounts (0, 250, and 58Pof TH
and (0 and 250) in case of DS. The absorbanceabf aléiquot has been recorded against distilled nvated the
amounts of TH and DS have been calculated usingdhation extracted from the calibration curve.

The results are listed in table (1) and table ¢2)TH and DS respectively.

Table (1) Analysisof TH in water samples

Amount of TH added (ug)

Zero 250 500

Sea Water| N.D.| 235.13 469.36

Tap Water| N.D.| 244.14 458.10
N. D. = not detected

Sample

Table (2): Analysisof DSin water samples

Amount of DS added (ug).

Sample Zero 250
Sea Water N. D. 260.39
Tap Water N. D. 247.01

N. D. = not detected

Determination of TH in tablets

Three tablets of commercial Tramadol hydrochlongsre dissolved in 100 ml distilled water and meeduafter
the proper dilution to be in the linear calibraticurve. The amount found was 234.38 mg/tafileé amount stated
on the package was 225 mg/tablet.

CONCLUSION

Direct determination of tramadol hydrochloride aditlofenac sodium in tablets and water samples loan
performed. This method can be used in monitoringead coast areas which in contact with waste watets
effluent.
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