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ABSTRACT

Literature survey reveals that few analytical methods were reported for the estimation of diflunisal by LC method.
Hence the present study aims in developing simple, rapid, precise and validated methods for diflunisal in formulations.
Organic solvents causes environmental hazards so, to have green synthesis selection of hydrotropic solubilizing agent was
preferred. This current investigation is intended to develop a method to determine the assay by U.V. Spectrophotometry, for
both bulk of Diflunisal. This method involves direct analysis without any extraction steps, thus it is performed faster, simple
and easier. And this method is shown accurate and précised results. By these results this method found to be rapid, simple,
accurate, economic method for analysis and quality determination.
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INTRODUCTION

Spectroscopy is a technique that measures the
interaction of molecules with electromagnetic radiation.
Light in the near-ultraviolet (UV) and visible range of the
electromagnetic spectrum has an energy of about 150-400
kJ mol21. The energy of the light is used to promote
electrons from the ground state to an excited state. A
spectrum is obtained when the absorption of light is
measured as a function of its frequency or wavelength.
Molecules with electrons in delocalized aromatic systems
often absorb light in the near-UV (150-400 nm) or the
visible (400-800 nm) region. Absorption spectroscopy is
usually performed with molecules dissolved in a
transparent solvent. The absorbance of a solute depends
linearly on its concentration and therefore absorption
spectroscopy is ideally suited for quantitative
measurements. The wavelength of absorption and the
strength of absorbance of a molecule depend not only on
the chemical nature but also on the molecular environment
of its chromophores. Absorption spectroscopy is therefore
an excellent technique for following ligand-binding
reactions, enzyme catalysis and conformational transitions
in proteins and nucleic acids. Spectroscopic measurements

are very sensitive and nondestructive, and require only
small amounts of material for analysis.

DRUG PROFILE
Diflunisal

Molecular structure of Diflunisal
Molecular Formula: C;3HgF,04
Molecular Weight: 250.198gm/Mole
IUPAC Name: 2" 4'-difluoro-4-hydroxybiphenyl-3-
carboxylic acid

Diflunisal is a non-steroidal anti-inflammatory
drug. Its anti-inflammatory effects are believed to be due
to inhibition of both COX-1and COX-2 which leads to the
inhibition of prostaglandin synthesis. Solubility: Insoluble
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in water. Soluble in methanol, benzene, chloroform
Dose: 250mg tablet daily (orally).

Hydrotropic Solubilizing Agent
Sodium Salicylate

O

O Na*

OH

Molecular structure of Sodium salicylate
Molecular Formula: C;HsNaO3
Molecular Weight: 160.11gm/mole
IUPAC Name: Sodium 2-hydroxybenzoate

Sodium salicylate is a sodium salt of salicylic
acid. It can be prepared from sodium phenolate and carbon
dioxide under  higher  temperature and  pressure.
Historically, it has been synthesized from methyl
salicylate (found in wintergreen plants or the bark of sweet
birch tree) by reacting it with an excess of sodium
hydroxide and heating it under reflux [1-5].

MATERIALS AND METHODS

Drug Sample

« The qift sample of pure drug Diflunisal (Bulk
powder) was received from MSN Labs, Hyderabad,
India.

Chemicals and solvents:

«+ Sodium salicylate —Analytical grade

+« Distilled Water-Analytical grade

Instruments used:

s SHIMADzZU UV  Pharmspec Spectrophotometer
1700

« SHIMADZU (ELB 300) Electronic balance

« SHIMADZU (BL 220H)Electronic balance

« TOSHIBHA (India) Ultra sonicator

Selection of hydrotropic solubilising additve

The hydrotropic solubilising additives used are
Urea, Sodium acetate, Sodium benzoate, Sodium
salicylate, Sodium salicylate etc. The Urea solution is
added to the drug, the drug settles down. The niacinamide
solution is added to the drug, the turbidity can be formed.
The sodium benzoate solution is added to the drug, the
drug settles down. The Sodium salicylate solution is added
to the drug, the drug completely dissolved.so Sodium
salicylate is used as best hydrotropic solubilising additive.

Selection of wavelength
A wavelength which gives good response for the
drug to be detected is to be selected by trial and error
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method. From the UV spectra 258 nm was selected as the
wavelength for study, fig. 1

Preparation of the stock solution

An accurately weighed 10mg quantity of
Diflunisal was transferred into a 10 ml volumetric flask.
To this, 4ml of Sodium salicylate solution was added and
the flask was shaken for 1 mins to solubilize the drug and
the volume was made up to the mark with Distilled water
to get a standard stock solution of 1mg/ml. This stock
solution used for further dilutions and by using distilled
water as solvent for estimation

Preparation of the test solution

Take 100 mg of the Diflunisal drug (sample) and
transferred into a 100 mL volumetric flask. To this, 40ml
of Sodium salicylate solution was added and the flask was
shaken for 5 mins to solubilise the drug and the volume
was made up to the mark with Distilled water to get a
standard stock solution. By using this solution the
concentrations of 2,4,6,8 and 10 pg/ml solutions were
prepared for further validation parameters.

Calibration curve preparation

Calibration curve or standard curve is a very
important parameter for method validation and assay
procedure for the substance. And this factor can be useful
to estimate the assay value and drug content present in
particular formulation of the drug. This calibration curve
linearity can help to detect weather the proposed method is
perfect or not.

Calibration curve data were constructed in the
range of the expected concentrations of 2 pg/mL to 8
png/mL. Beer’s law was obeyed over this concentration
range. The regression equation was found to be y =
0.042x. The correlation coefficient (r) of the standard
curve was found to be 0.990. The stock solutions and
working standards were made with water.

By this calibration curve we can analyse the
linearity of the method and range of the method [6-12].

VALIDATION OF THE METHOD
The developed method was validated in terms of
parameters like precision, linearity and stability studies.

Linearity and Range

Diflunisall was found to be linear in the
concentration range of 2- 8 pg/ml. The absorbances of
these solutions were noted at the selected wavelength, 258
nm. Calibration curve was plotted using concentration Vs
absorbance. At a wavelength of 258nm- slope, intercept
and correlation coefficient values were found to be 0.026,
0.00333 and 0.992, respectively, fig 2.
Precision

Precision of method was demonstrated by
a) Intra day precision
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b) Inter day precision
a) Intraday precision

Intra day precision was done by carrying out
analysis of standard drug solution at one concentration in
the linearity range for three times on the same day and
%RSD was calculated, table4.
b) Inter day precision

Inter day precision was done by carrying out the
analysis of standard drug solutions at one concentrations
in the linearity range for three days over a period of one
week and %RSD was calculated, table 4.

Accuracy

Accuracy is the percentage of analyte recovered
by assay from known added amount. Data from nine
determinations over three concentration levels covering
the specified range were obtained.

LOD (limit of detection)

LOD is defined as the lowest concentration of
an analyte that an analytical process can reliably
differentiate from back-ground levels. In this study LOD
and LOQ were based on the standard deviation of
response and the slope of corresponding curve using
following equation:

LOD=33¢6/S

Where o is standard deviation of Y-intercept and
S is slope of calibration curve.The LOD was found with in
limit concentrations (0.3 pg/ml-0.7 pg/ml) that 0.0544

pg/ml.

LOQ (Limit of quantification)

LOQ is defined as the lowest concentration of
calibration curve that can be measured with an acceptable
accuracy, precision and variability. The value of LOQ
was determined using following equation:
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The limits in which beers law obeyed is beers
limit. In the UV method development the accuracy,
precision the ruggedness, robustness is showed within
range called Beers limit. And for Diflunisal, the beers
limit range found to be 2ug/mL to 14pg/ml. Within this
range the drug shows accuracy, linearity, precision,
ruggedness, robustness

Molar Absorptivity

This is the important factor for determining the
absorptive property of a drug in 1 mole concentration. And
this value can be useful in determining the absorbance of
drug in molar concentrations. This for identifying the
shifts of the maximum absorbance of the drug during the
method development. The molar absorptivity of the
Diflunisal was found to be x 10* L mole™ cm™ [13-24].

RESULTS

For the UV spectroscopic conditions were
optimized to get best correlation coefficient and LOD,
LOQ. The optimum wavelength for detection and
quantification was 258 nm.

Fig. 1. Standard curve of Diflunisal
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Table 1. standard curve values

LOQ=1030/S Concentration(ug/mL) Absorbance
LOQ (Limit of Quantification) Value is the 0 0
minimum quantity of drug that can be quantified by the 2 0.422
instrument and the value was found to be 0.169 pg/ml. 4 0.792
I 6 1.063
Beers limit 3 1599
Table 2. Method Validation Parameters of Dexibuprofen
Parameters Results
xmax 258 nm
Beer’s law limit 2-8ug/ml

Molar absorptivity

2.657x 10* L mole® cm™®

Regression equation (Y = mx + ¢)

y = 0.042+0.00253

Slope (m) 0.042

Intercept (C) 0.00253
Correlation coefficient (r) 0.992
Relative standard deviation (%) 0.072
LOD Value 0.0501

LOQ Value 0.1565
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Table 3. Diflunisal intra-day and inter-day precision
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Intra-day precision Inter-day precision
Sample (ug/mi) Absorbence RSD Absorbance RSD
1.376 1.104
6 1675 0.099 0.047 0.072
1.063 1.114
8 1.122 0.086 0.965 0.075

There was no interference from the diluents,
excipients present in the pharmaceutical formulation. To
check the Linearity, standard calibration curve of the drug
was constructed by plotting using absorbance vs.
concentration of standard solution and the curve showed
good linearity over a concentration range of 2-8ug/ ml.
The regression equation of the drug was found by plotting
absorbance (y) vs. Concentration(x) pg/ml. The LOD and
LOQ values of Diflunisal were found to be 0.5019ug/ml
and 1.5656ug/ml respectively. The Precision of the
method was determined by repeatability (intra day) and
intermediate precision (inter day). Precision was expressed
as the RSD of the results. The value obtained for the
precision studies indicates good repeatability and low inter
day variability.

DISCUSSION AND CONCLUSION

Diflunisal is a NSAID. It acts by inhibition of
cyclo-oxygenase, which is involved in prostaglandin
synthesis. Hydrotropy refers to the ability of a
concentrated solution of a chemical compound to increase
the aqueous solubility of another compound [usually a
sparingly soluble organic compound]. Compounds that
have this property are called ‘hydrotopes'. Sodium
benzoate, sodium salicylate, sodium acetate, sodium
ascorbate, niacinamide and sodium citrate are the most
popular examples of hydrotropic agents which have been
used to solubilise a large number of poorly water-soluble
compounds. Hydrotropic solution, trisodium citrate was
employed as solubilizing agent.
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