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KBSTRACT \
Famotidine belongs to H2-receptor antagonist. It is used widely for the treatment of treatment

of (GERD) gastro-esophageal reflux disease and gastric ulceration duodenal ulcer, stress ulcer.
A simple, efficient spectrophotometric method for the assay of famotidine has been developed
for estimation of famotidine formulations. Comparision of three different brands of famotidine
(Topcid, Famonext and Famocid) has also been done. The assay is carried out in lambda max at
about 320.5nm using water as solvent. Different formulations of drug was dissolved in water to
prepare solutions containing famotidine 40 mg. Similarly, a sample of ground tablets of
different brand were dissolved in water and dilutions were made in the range of 60-10 pgmL-
1. The absorbance of sample preparation was measured at 320.5 nm against the water (blank
solvent) and the assay was determined by the absorbance of each brand. Our results reveals
that among all the three brands of famotidine (Topcid, famonext and Famocid) famulcer shows
highest percentage assay 111.44%. Calibration curves were linear over the range of 12.5-200
pg mL-1with a correlation coefficient £0.92. Intra and inter-run precision and accuracy results
were 98 to 102%. Proposed method was selective, accurate and precise therefore we can use
for routine assay as well as quality control and clinical study.
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INTRODUCTION

UV- Visible Spectroscopy

Fig. 1: UV-Visible Spectroscopy
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It involves the measurement of amount of ultra-violet radiation absorbed by a substance in the
solution. The wavelength between 190-390 nm (practically 200-400 nm) is considered to be UV
radiations/ region. Colored compounds absorb in visible range i.e. 400-800 nm.

UV-VISIBLE spectroscopy is a cost-effective, simple, versatile, non-destructive, analytical technique
suitable for a large spectrum of organic compounds and some inorganic species. As a function of
wavelength, UV-VIS spectrophotometers measure the absorption or transmission of light that passes
through a medium.

MATERIALS AND METHODS

Instrumentation

Teccomp UV-2301 double beam UV-Visible spectrophotometer was used to carry out spectral
analysis famotidine and the data was recorded by Hitachi software. Standard cuvettes of 10mm path
length are used for analysis. Sonicator (1.5L) Ultrasonicator was used to sonicating the standard and
formulation sample. Standard and sample drugs were weighed by using Denver electronic analytical
balance (SI-234).

Reagents, Standard and samples

Working standard sample famotidine was obtained from well reputed research laboratory, formulation
sample was purchased from local pharmacy. Spectrophotometric reagents i.e. methanol and
colouring reagents like eriochrome black t, methyl blue, bromocresol green and bromo thymol blue
was purchased.

Preparation of standard stock solution
e Take 0.01g of famotidine i.e., 10mg which is to be solubilized in the 10ml of methanol. So,
1000 pg/ml has been prepared as a stock solution.
e Then take 1ml stock solution and then add 9ml oh methanol so 100 pg/ml has been prepared.
e From 100 pg/ml take 1ml and make up with 9ml of methanol so 10 pug/ml has been prepared.
e So, find the Amax of 10 yg/mli.e., 320.5nm.

Preparation of dilutions

e We need to take 100 pg/ml as stock solution, for 20 ug/ml we require 2ml of stock solution

and add 8ml of methanol.

e For 30 pg/ml, we require 3ml of stock solution and to that add 7ml of methanol

e To prepare 40ug/ml, take 4ml of stock solution and add 6 ml of methanol.

e To prepare 50 pg/ml, take 5ml of stock solution and add5ml of methanol.

e To prepare 60ug/ml, take 6ml of stock and add 4ml of the methanol.
Further we have been found the absorbance values of above concentration by taking 3 absorbances
of above concentration of the average values.

Dilutions Absorbances
10 pg/ml 0.083nm
20 pg/ml 0.119nm
30 pg/ml 0.144nm
40 pg/ml 0.175nm
50 pg/mi 0.197nm
60 pg/m 0.232nm

Absorbance values

Preparation of formulation sample
eFamocid

eFamonext

eTopcid
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Preparation of the sample
e Take a complete tablet which has equivalent weight of 120mg and make it into fine powder then
dissolve in 10ml of methanol by sonication. S0,1000ug/ml has been prepared.

e Repeat the same procedure for the remaining brands too.

e From this prepare 100 pg/ml and 10 pg/ml

e Further we need to find absorbance for the concentrations.

UV Spectrophotometric estimation

Selection of solvent for solubility

The drug Famotidine was practically soluble in Water and absorbance of solution was measured.
Finally dilutions with water were show improved absorbance compared to other solvents. Hence
standard drug was soluble in water and necessary required dilutions were prepared with water as
diluents for spectrophotometric estimation.

Selection of wavelength maxima

Suitable maximum absorbance for the estimation of Famotidine was identified by scanning the
absorbance in spectrum mode within the wavelength region of 400-200nm in three different dilute
solutions. In all the solutions the drug absorb maximum wavelength at 215nm. Hence 215nm was
found to be suitable wavelength for the estimation of Famotidine.

Construction of calibration curve

From the prepared standard stock solution, a series of calibration standards were prepared by
selected dilutions. From the stock solution, 100pg/ml, 200, 300, 400, 500ug/ml was prepared. The
absorbance of the prepared solutions was measured at 215nm against a regent blank. At each
concentration a triple readings were measured and mean value was used for the Construction of
calibration curve. Calibration curve was constructed by taking concentration of the prepared solution
on x-axis and corresponding absorbance on y-axis.

Formulation analysis

The absorbance of the prepared formulation solution in all the brands was measured at 320.5nm in
triplets separately. The % assay estimated in the prepared sample solutions by substituting the
absorbance values in the equation given below.

- At Ws Dt P AW
=—X— X — X —— X —X
0 ASSAY = NS Ds T Wt - 100« LC

Where
At = Absorbance of the sample
As = Absorbance of the Standard
Ws = Weight of the Standard in mg
Wt =Weight of the Sample in mg
Dt = Dilution of the Sample Solution
Ds = Dilution of the Standard Solution
AW = Average Weight of the Tablet
LC =Label Claim of the Tablet
P =% Purity of the Standard Drug

Visible Spectrophotometric estimation

Preparation of Reagents

Eriochrome Black T - Take 0.1 ml of Eriochrome black T dissolve in 100 ml of water.
Methylene Blue - Take 0.1 ml of Methylene blue dissolve in 100 ml of water.
Methylene Orange - Take 0.1 ml of Methylene orange dissolve in 100 ml of water.
Bromocresol Green - Take 0.1 ml of Bromocresol dissolve in 100 ml of water.
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Method procedure
Preparation of standard solution
Stock solution of famotidine was prepared by dissolving 100mg of famotidine in 100ml of methanol.
e This solution was sonicated for 5 mins and make up to the volume with methanol, So it was
taken as stock solution.
e From the above solution 0.2ml was pippete out and add 0.5 ml of reagent.
¢ Now dissolve in 9.3 ml of water.
e From the stock solution 0.4ml is taken and we have added reagent about 0.5ml and dissolved
in 9.1 ml of water.
e From the stock solution 0.6ml is taken and we have to add the reagent 0.5ml and dissolved in
8.9ml of water.

e From the stock solution 0.8ml is taken and we have to add the reagent 0.5ml and dissolved in
8.7ml of water.

e From the stock solution 1ml is taken and we have to add the reagent 0.5ml and dissolved in
8.5ml of water.

e From the stock solution 1.2 ml is taken and we have to add the reagent 0.5ml and dissolved
in 8.3ml of water.

Preparation of blank solution
Take 1 ml from standard stock solution add 0.5 ml of reagent and make up with 8.5 ml of water.

Formulation Assay

From the prepared 10ug/ml of the sample solution, 1ml was taken and the method procedure as
describes above was applied. After the development of the color, the absorbance of the separated
chloroform layer was measured at 727.0nm against a similar reagent blank. The resultant absorbance
values were used for the estimation of Famotidine in the formulation assay. The % assay estimated in
the prepared sample solutions by substituting the absorbance values in the equation given below.

e At Ws Dt P AW
= X—X——X——X—X
0 ASSAY = 4 Ds Wt 100 .« LC

Where
At = Absorbance of the sample
As = Absorbance of the Standard
Ws =Weight of the Standard in mg
Wt = Weight of the Sample in mg
Dt = Dilution of the Sample Solution
Ds = Dilution of the Standard Solution
AW = Average Weight of the Tablet
LC = Label Claim of the Tablet
P =% Purity of the Standard Drug

RESULTS AND DISCUSSION

UV-Method

Wavelength maximum were identified for the Famotidine drug at dilute concentration. Specific
wavelength maximum was identified at a wavelength of 320.5nm. Hence 320.5nm was found to be

most suitable wavelength for the estimation ofFamotidine. Wavelength scanning result was shown in
figure.
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Fig. Wavelength scanning spectrum of Famotidine in UV region

Good linear relation was observed within the prepared concentrations of 10-60upg/ml. regression
equation was found to be y = 0.0029x + 0.0573 with correlation coefficient of 0.9963. The high
correlation coefficient indicates that the calibration curve was applicable for the estimation
ofFamotidine. Results of calibration curve was shown in figure above figure and table.

Table: Calibration Curve Results of
Famotidine in UV Method

S. NO Concentration Average Absorbance
1 10ug/ml 0.083nm
2 20ug/ml 0.119nm
3 30ug/ml 0.144nm
4 40pg/ml 0.175nm
5 50ug/ml 0.197nm
6 60ug/ml 0.232nm
Slope
Intercept 0.9963
Correlation Coefficient
0.25 Chart Title
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Fig: Calibration Curve of Famotidine in UV Method

Formulation Assay
The absorbance of the prepared formulation solutions was measured and from the resultant sample

values % assay was calculated. In the entire brand under study, % assay was found to be 98%. High
amount of drug was estimated in Famonext brand. Hence the fallowed method was successfully
applied for the estimation of Famotidine. Results of the essay studies were shown in table.

Table: Formulation results of Famotidine in UV Method

S.NO Brand Dosage Amount Prepared Ab's:%Lbnadnce %Assay
1 Topcid 40mg 10ug/ml 0.166 93.7%
2 Famonext 40mg 20ug/ml 0.169 98%
3 Famocid 40mg 30ug/ml 0.171 96.2%
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Visible Spectrophotometric estimation

RESULTS AND DISCUSSION

From the prepared color developed solution of the Famotidine one solution was taken and the
absorbance of the solution was scanned in the visible regioni.e800nm-400nm against a similarly
prepared reagent blank. At a wavelength of 727.0nm was found to be most suitable for the estimation
of Famotidine Wavelength scanning spectrum was shown in figure 6.3.
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Fig: Wavelength scanning spectrum of Famotidine in Visible region

Six points calibration curve was constructed with in the concentration range of 0.2-1.2ug/ml.
regression equation was found to be y = 0.004x - 0.009 with a correlation of 0.996. Results of the
calibration curve was shown in table 4 and calibration curve was shown in below figure.

Table: Calibration Curve Results of
Famotidine in Visible Method

S.NO Concentration Average Absorbance
1 0.2ug/ml 0.085nm
2 0.4pg/ml 0.108nm
3 0.6pg/mi 0.136nm
4 0.8ug/ml 0.168nm
5 lpg/ml 0.197nm
6 1.2ug/ml 0.225nm
Slope
Intercept
Correlation Coefficient 0.9982
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Fig: Calibration Curve of Famotidine in Visible Method

Formulation Assay

The absorbance of the prepared formulation solutions was measured and from the resultant sample
values % assay was calculated. In the entire brand under study, % assay was found to be 80%. High
amount of drug was estimated inTopcidbrand. Hence the fallowed method was successfully applied
for the estimation of Famotidine. Results of the essay studies were shown in table.

Table: Formulation results of Famotidine in Visible Method

S.NO Brand Dosage Amount Prepared Absfcc))lrjl:%nce %Assay
1 Topcid 40mg 10ug/ml 0.514 80.52%
2 Famonext 40mg 10pg/ml 0.499 77.9%
3 Famocid 40mg 10ug/ml 0.503 78.6%

CONCLUSION

Famotidine is used to treat ulcers of the stomach and intestines and to prevent intestinal ulcers from
coming back after they have healed. It works by decreasing the amount of acid your stomach makes. It
relieves symptoms such ascoughthat doesn't go away, stomach pain, heartburn, and difficulty
swallowing. Famotidine belongs to a class of drugs known as H2 blockers. This medication is also
available without a prescription.

In this thesis, we estimate the drug Famotidine in market tablet brands Topcid, Famonext, Famocid of
40mg/ml by UV and Visible spectrophotometry.

In UV region drug was estimated at 320.5nm using methanol as diluents and in visible region the
color was developed using Eriochrome Black T reagent. The maximum absorbance of the developed
violet color was found to be 727.0nm. Beers law equation was found to be y = 0.0029x + 0.0573 for
UV and y = 0.0143x + 0.0533 for Visible method. In both these methods the drugs were estimated
more than 93% assay.
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