Kerbala journal of pharmaceutical sciences. No) (11 2016 (1)~ Ai¥asall o glall o3 S Alaa

Anew spectrophotometric method for deter mination of
Famotidinedrug

Abdulbari Alhelfi, Rajwan Abd Aljabar

Department of pharmaceutical chemistry —pharm@ojlege— University of
Kerbala - Iraq

Key words: Famotidine, spectrophotometric.
(Received: (Jun) , Accepted :(July)

Abstract

Anew and simple sensitive reproducible spectropmetric method was used for
determination of famotidine drug(FA) in bulk sampled pharmaceutical formulation
. The determination depend on formedghgssian blue by reacting the drug with
iron(Ill) chloride to form iron(ll) which reacts wh potassium hexacyanoferrate(lll).
The product measurable spectrophotometrically atrifd. Regression analysis of
Beers plot good correlation in the concentrationea(1.006.00) pg.mf

No interference was observed from the usually exjsedditive in the
pharmaceutical formulation and the applicabilityhee method was examined by
analyzing tablets containing (FA).

The correlation coefficient of 0.9982, a relatstandard deviation (RSD%)of
(2.07%0) and the detection limwas(3.50x10°) pg.mandthe sandell sensitivity was
(1.70x10* pg.cm). Recoveries were (98.25-100.5 )% .
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I ntroduction

Famotidine is a white or yellowish-white crystadlipowder has a
chemical formula of gHisN7O,S; 3-[[[2-[(Diamino methylene)
amino]thiazol-4-yl] methyl] sulphanyl]- N-
sulphamoylpropanimidamiélé The famotidine is histamine.Heceptor
antagonists are reversible competitive blocketsisthmine at K
receptors. kireceptors are found in the stomach, hence theiukdtion
causes gastric acid secretion. They compete wstiarmine for H
receptors and block gastric acid secretion and sdfaets of
histaminé.
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Figure (1):-Thestructure of famotidine

There are various analytical methods for deternonaif famotidine
such aHPLCE?® potentiometr{) electrahemical®'?, UV
spectrophotomet®?29, Theobjectiveof this study toihd a new
reproducible method for determination of famatalin bulk sample
and pharmaceutical formulation.

Experimental

* Apparatus:

1. A shimadzu Uv-vis 1800 spectrometer Japan) equipptda
guarts cell of 1.0 cm width was used for the deteation and
all absorbance measurements.

2. Lab-tech water bath manufacture of lab instruments.

3. Denver sensitive balance instrument ISO 9001 .
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* Reagentsand Solution:

All Analytical reagents grade chemicals andilkst water were
used throughout.
-Pure drug were provided by SDI.

-The stock standard solutions of FA (1@§mL™) were prepared by
dissolving precisely weighed 10 mg of pure drug® mL 0.1M
hydrochloric acid. The working concentrations werepared by
approximate dilution of standard drug soluftén

-Dosage forms containing the studied drug beinglpmased from local
mark sources provided by SDI

-Iron chloride(lll) 3.00x1¢ M solution: was prepared by dissolving
0.486gm of FeGlin 1ml concentrated HCI and made up to 100 ml of
distilled water.

-Potassium hexacyanoferrate(l11)1.00x*14 solutions: was prepared
by dissolving 0.032gm of ¥e(CN) in 100 ml of distilled water.

Preliminary investigation

General procedure:

Aliquots containing 1.0-6.0g mL™ of standard FA (10Qg mL™)
were transferred quantitatively to 25 mL calibraséahdard flasks. To
that, 1 mL of (0.03M) Feglsolution was added and shake well
followed by addition of 1.5mL (0.00IM) of #ce(CN}and the volume
was brought to 25 mL with distilled water and alltve reaction to
stand for 15min. The absorbance were measuredatmagainst the
reagent blank prepared in the same way but contamo famotidine.
The color of product is stable for at least 60min.

Procedur e for phar maceutical prepar ations:

Twenty tablets of FA were powdered, and portiop@ivder
equivalent to 100 mg of famotidine (average wefght tablets) was
weighted, and dissolved in 100 mL of 0.1M hydraoctd acid to
obtained 1000g mL? of famotidine solution. The solution was
filtrated and 10ml of filtrate was transferred ib@®ml volumetric
flask and diluted with distilled water to the martsobtain 10Qg
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mLL. The solution was suitable to analyze by takimgm@venient
volumes in the range of calibration curve undeeaegal procedure.

Results and discussion
The Uv-visible Spectrum

The famotidine drug reacts with iron(lll) to pro@uicon(ll) which in
presence of potassium hexacyanoferrat(lll) to foofoe complex
measurable at 744 nm. The absorbance of the bllieerdly related to
the concentration of the famotidine and can be tsels
spectrophotomotic determination. The developmett®folor is
dependent on the reaction conditions. Therefasuéry important to
optimize the reaction conditions.
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Fig.2- UV-Vis spectropotometric of blue species formeddgction famotidine
(5ppm) with sodium ferric chloride (0.03M) and0IM of KsFe(CN) against
reagent blank.

Study the best condition of complex famotidine:

The effect of Iron(l11)Chloride.
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The effect of Iron(ll1)Chloride concentration orethbroduction of
Prussian blue color product was investigated irréinge of (0.6x18
3.60x10°* M). The concentration (1.20x2M) gave the highest
absorbance as shown in Fig.3.Therefore, 1.28Qvas considered to
be the preferred concentration of Iron(l11)Chloride20x10°M) as
shown in figure.3
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Fig. 3: Effect of variation of reagent concentration(Iron(lll)chloride) on the intensity of the
colored product.

Effect of potassium hexacyanoferrate(l|1):

The effect of potassium-hexacyanoferrate(lll) coricdion was similary
studied in the range of (0.2x101.2x10* M) in a final volume 25 ml.

The concentration 0.6x¥M, gave the highest absorbance as shown in
Fig.4 Therefore, 0.6 x10* M was considered to be the preferred
concentration of potassium-hexacyanoferrate(l{0.6 x10*M) as shown

in figure.4
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Fig. 4: Effect of variation of reagent concentration(K3Fe(CN) ) on the intensity of the
colored product

Effect of Temperature:

The effect of temperature on the color intensityhaf blue dye was
studied. In practice, the absorbance of the samatelow at 10C
whereas at 3C a high value for the blank was obtained. Thegefibnis
recommended that the color reaction be carriecibrdom
temperature(Z%).

Table(l) Effect of temperature:

Temperature (°C) Absorbance
10 °C 0.095
25 °C 0.115
50 °C 0.125

Effect of order of addition:
Theinfluenceof chemicaladditiononintensity oftheabsorbance

Prussiarblue color productwasstudied.Table2, showsthere isno effect
for orderof additiononthe absorbancel hereforethe orderof addition
couldbefollowed drug, FeCk ,KsFe(CN}.

Effect of order of addition:

The measurements obtained indicated that the ofdetdition of the
chemicals involved in the formation of colored pwotlhave no effect on
the sensitivity and intensity of the product form&tus, the
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recommended addition shown in calibration curvestmiction was used
through out this work.

Table(2) Effect of order of addition

Order of addition absorbance
Drug:Feck+KsFe(CN) 0.115
Drug: KsFe(CN) + FeC} 0.095
KsFe(CN}+ FeCk+drug 0.111
KsFe(CN}+drug+ Fed 0.0102
FeCk+drug+ KsFe(CN) 0.109
FeCk+ KsFe(CN)+drug 0.107

Effect of reaction time:

The color intensity reached a maximum after miximg famotidine with
Feck and KFe(CN)for 15 min Therefore .15 min development was
selected as optimum time in the general procedure.color obtained
was stable for at least 60 min as shown in Fig 5.
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Figure (5):- Effect of reaction time (min.)

21




Kerbala journal of pharmaceutical sciences. No) (11 2016 (1)~ Ai¥asall o glall o3 S Alaa

Calibration Graph:

Under the described experimental conditions, stahdalibration curve
for the studied famotidine were constructed bytpigtthe absorbance
versus concentration. Conformity to Beer's Law exagent over the
concentration range of1(00-6.00)ug.mL ) Fig 6, with the mean
correlation coefficient of 0.9982.The conditionablar absorptivity of the
Prussian bla color product was found to be@x10* L mole? .cm™)

and the sandell sensitivity wak. T0x10™* pg.cn?)
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Figure (6):- Calibration curvefor the deter mination of famotidine.

Accuracy and Precision:

Famotidine was determined at two different con@dians with 4
replicated. The results obtained are shown in té})leA satisfactorily
precisian accuracy could be obtained using theqa®g method.
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Table(3):-Accuracy and Precision of the method

Con.{ug.mL™Y) Mean S.D R.S.D Error%
2.00 0.231 0.00479 2.071 4.00
6.00 0.739 0.00330 0.446 -1.83

Phar macetical Application:-
The pharmaceutical formulation of famotidine wated®mined according
to the study method, the result obtained in tad)e (

Table(4):- Application of the method for deter mination of famotidine
in pharmaceutical tablets

Con. Of FAMug.mL™Y)| S.D R.S.D| Error%| Recovery
Taken Found
2.00 2.01| 0.0041 1.77 4.00, 100.5%
4.00 3.93, 0.0026 0.52 -1.75] 98.25%
Conclusion:

The new method provides a simple and sensitive siehdetermining
the studied famotidine in pharmaceutical prepanatidt has also the
advantages of acceptable accuracy and precisias nié¢thod is also
easier, cheaper and performance than other metudido not require
expensive reagents. These advantages coupledagtiptable precision
make the method suitable routine quality contrble Tamotidine reacts
with iron(lIl) chloride and the resulting iron (ligacts with potassium
hexacyanoferrate(lll) and a blue product is resulte

23



Kerbala journal of pharmaceutical sciences. No) (11 2016 (1)~ Ai¥asall o glall o3 S Alaa

Refer ences:-

1- Martindale "The Extra Pharmacoé€déth ed, (1993), London The
Pharmaceutical Press, 3,884,

2.- Goodman and Gillman'3He pharmacological Basis of
Therapeutics', 9 th ed., McGraw-Hill New York,.904-907(1996).
3- Z. Erum, S. Hassan, H.lbraheem, A. Kamil, A. $tas

F. Samil and T. Tariq (2014), Fuuast J. Biol., 412

4- L. ZhongandK. Yeh. (1998)Pharmaceutical Bromedical
Analysis 16 (6)1051-1057.

5- D.Zendelovska and T. Stafilov (2003) the Serliitwiemical Society 68
(11)883-892.

6- M.Hanifl, N.Nazer, V. Chaurasiya and U. Ziall@pTropical
Journal of Pharmaceutical Research 15 (3) 605-611

7- S. Husain, S. Khalid, V. Nagaraju and R. Nageawh996) Journal of
Chromatography 743 (2)328-334.

8- L.Peikova, M.Georgieva and B.Tsvetkova (201durdal of
Pharmacia, 61(2)

9. I. Walash , A. El-Brashy, N. EI-Enany and E. ka&rf2009) Journal of
Fluoresc (19)333-344.
10- A.Magda, S.Abdalla , A.Hisharand, E.Heba (2002) Journal of

Pharm Biomed Anal. , 2(29 ) 247-254

11- M. Alamgir , M.Yar Khuhawar , S. Memon, A. Hayad
R.Zounr(2015) Spectrochimica Acta Part A: Malec and
Biomolecular Spectroscopy 13(4) 449-452.

12- J. Squella, C. Rivera, |. Lemus and L. Nufiezgdea (1990) Journal
of Microchimica Acta 100 (5-6)343-348.

13- M. Wa |l a s h, M. Sharaf EI-Din, M. Metwallyé&M. Shabana.
(2005) Journal of the Chinese Chemical Society(52)935.

14- L. Araujo, N.Perdomo, R. Montiel, J. Mercada #&Prieto (2012)
International Journal of Advances in Pharmaceuficellysis 2 (1) 24-29

24



Kerbala journal of pharmaceutical sciences. No) (11 2016 (1)~ Ai¥asall o glall o3 S Alaa

15-Y.Agrawal, K. Shivramchandra, G. Singht and BoR1992).Journal
of Pharmaceutical & Biomedical Analysis

10( 7)521-523.

16- O.Devi, K. Basavaiah, P. Ramesh and K. Vin2@1() Journal of
FARMACIA, 59,5

17- A. S. Amin, S. A. Shama, I. S. Ahmadd E. A. Gouda,( 2002)
Analytical Letters, 35, 11

18- N. Rami Reddy, K. Prabhavathi, Y.Bhaskar Reauly
I.Chakravarthy, (2006) , Indian Journal of Pharendical Sciences,
68(5)645-647

19- M.Mohite, S.Shet, , S.Shaikh, V.Vaidya and Rd¢ia, (2010)
International Journal of Research in Ayurveda&Plaoyn1(2) 475-479

20- B. kesur, V.salunkhend C. magdum, (2012) International Journal
of Pharmacy and Pharmaceutical sciences, 4(4) 099%-

21- T. Gebremariarand A.Taddesse , (2014) International Journal of
Chemical Natural Sciences, 2(5) 125-131.

25



