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SPECTROPHOTOMETRY

Prof. Dr. Saad Antakh”
ABSTRACT

A new sensitive, simple, rapid, precise, accurate, economical and reprod
derivative spectrophotometric method has been developed. It requires n¢
separation for the estimation of Diclofenac Sodium (Dic.Na) in tal
pharmaceutical form. First order spectrophotometric derivative method was at
to eliminate spectral ietference. The first order derivative absorption waveler
of (Dic.Na) was found to be 255 nm, dissolved in NaOH medium (1M).
wavelength was selected for the analysis of (Dic.Na) at 255 nm, obeyed
Lambert's law in the concentrations range of-@3 pg/mL. Regression analys
showed a good correlation coefficient R2 =0.9999. The limit of detection (L
and limit of quantification (LOQ) were to be 0.05 and 0.15 pg/mL respectively
The proposed method has been successfully applied in anapziny#é) in some
Syrian trademark drugs. All studied samples showed that the drug level \
conformity with the United State Pharmacopeia (USP) legislation
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1. INTRODUCTION

(Dic.Na) or 2-[(2, 6-dichlorophenyl) amino] phenyl[1] belongs to themily of
(NSAID) or cyclo-oxygenase (cox) inhibitors. It is an effective anflammatory,
analgesic and antipyretic agent. It is commonly used in the treatment of acute and
chronic pain, rheumatoid arthritis, osteoarthriiskylosing spondylitisnd ort
injuries[2,3]. The pharmacological effects of this drug are thought to be related to
the inhibition of the conversion of arachidonic acid to prostaglandins, which are the
mediators of the inflammatory process. It is employed mainly in oral formulation
and to some extent for intramuscular injection and topical formulation[1].

Different analytical methods have been employed for the quantificati@iaN a)

in pharmaceutical formulationisy tablet dosage form widely marketed along all the
non-steroidal antinflammatory drug (NSAID) until this date. These methods
include UV spectrophotometry,5,6], Kinetic spectrophotometry[7],
spectrofluorometric methods|[8,9], atomic absorption specttamenethod[10],
Voltammetry[11] Voltammetry and gas chromatography[12] Polarography[13], FT
Raman Spectroscopy [14,15], HPLC[16,17,18], FTIR and HPLC[19]. In the field
UV-VIS spectrophotometry, the analysis of pharmaceutical without prior separation
stepis always a difficult task due to spectral peaks interference with excipients.
Although the derivative spectroscopic approach continuesto be a promising tool to
solve this problem[20].

Therefore, the need for a fast, low cost and selective methodimusbespecially

for the routine quality control analysis of pharmaceutical formulations containing
(Dic. Na) without interference with the
method is based on derivative spectroscopy technique provides highvégnsit
precision and accuracy of analysi$hus, it offers practical and economic
advantages over other techniques and which has proved advantageous in masking
spectral interferences excipiert®ic.Na)chemical structure[21is presented in

Figure (1). —
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FIGURE (1): CHEMICAL STRUCTURE OF DICLOFENAC SODIUM

2. Materials and Chemicals

2.1. Apparatus

All spectral measurements were carried out using a T80+ UV/V spectrophotometer
PG instrument Ltd (UK) connected to computer, quartz cells 1 cm, ultrasonic bath
(Daihan, USA), analytical balance TE64 Sartorius (Germany) sensitivity 0.01 mg,
Germany digital pipettes (Isolab).
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2.2. Chemicals

Methanol from Euro lab (UK), purity 99.8%. (Dic.Na) from Cipla Pvt. Ltd.,
Mumbai, purity 99.60% (India). NaOH from Merck Geany, purity 98%, and
double distilled water was used.

3. Selection of common solvent
After assessing, the solubility of the drug in different media, methanol was selected
as a common solvent (Dic.Na) for the stock solution.

4. Stock standard preparation

Stock solution of (Dic.Naywasprepared by dissolving accurately 100 mg (100.4 mg
after taking the purity in consideration) of drugin 100 mL volumetric flask with
methanol, this gave a stock solution of 19@0nL.

5. Calibration curve
To construct the calibration (Dic.Na) curve, for eamncentration ten standard
solutions were prepared and measured the absorbance five times for each solution.

6. Samples preparation

Four Syrian trademark products of (Dic.Na) tablets witHedént doses were

studied.
Twenty tablets of (Dic.Na) 25 mg/taliclofenac Hama Pharma were
weighed accurately. Then 20 tablets were ground to fine powder and average
weight was calculated. A quantity of tablet powder equivalent to 25 mg of
(Dic.Na) wasaccurately weighed and transferred into 50 mL volumetric flask
and methanol was added up to volume, to produce sample solution of 0.5
mgmL. The content was ultrasonicated for 20 min, then filtered through a paper
filter (Whatman 3, England). We have ditlgctransferred from the filtrate
solution 1.2 mL into 25 mL volumetric flask, the volume was made up to mark
with NaOH 1 Mto give concentration of pdymL of (Dic.Na).
Twenty tablets of (Dic.Na) 50 mg/tab)CLOFENC HUMAN , were weighed
accurately. TheR0 tablets were ground to fine powder and average weight was
calculated. A quantity of tablet powder equivalent to 50 mg of (Dic.Na) was
accurately weighed and transferred into 50 mL volumetric flask and methanol
was added up to volume, to produce sarsplation of ImgmL. The content
was ultrasonicated for 20 min, then filtered through a paper filter (Whatman 3,
England). We have directly transferred from the filtrate solution 0.6 mL into
25 mL volumetric flask, the volume was made up to mark witfONal M to
give concentration of 2dg/mL of (Dic.Na).
Twenty tablets of (Dic.Na) 75 mg/tabjclofenac Alyousef 75were weighed
accurately. Then 20 tablets were ground to fine powder and average weight was
calculated. A quantity of tablet powder equivdlem 75 mg of (Dic.Na) was
accurately weighed and transferred into 100 mL volumetric flask and methanol
was added up to volume, to produce sample solution of dFBL. The
content was ultrasonicated for 20 min, then filtered through a paper filter
(Whatman 3, England). We have directly transferred from the filtrate solution



