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ABSTRACT

Ranitidine is a common drug used as antacid. In the present study, method (under International Conference of
harmonization (ICH) Guidelines) for the validation of Ranitidine in its formulation (Zantac 300mg), was devel oped

spectrophotometrically at - A, = 314 nm. The medium of dissolution was water, at 30°C and 37°C. The
concentration of the drug from 1 to 35 ppm was prepared and the regression of the curve was Y =

0.031x —0.014, R? = 999.The percentage of relative standard deviation (RSD) 75.3, limit of detection (LOD) 0.47,
limit of quantization (LOQ) 1.57. Method detection limit (MDL) value 0.47 (t-value 1.56) was determined. The

calculated values of Sandells sensitivity and the molar absorptivity were 0.00301384 g/ ml/cn? and
4.4x10M "em™ respectively. The average recovery of the solution (average of two results of recovery) was

made to 99.82%. The label claim was made from the average of two verification test as 100. The solution was stable
up to 24 hours, and other analytical parameters were also verified simultaneously.

Key words: Ranitidine, Dissolution, Validation, InternatidnaConference of harmonization (ICH),
Spectrophotometrically.

INTRODUCTION

Ranitidine is H " antagonist receptor, widely used for duodenal utbet inhibits stomach acid production [1].
Chemically it is N — [2-[(5-dimethyl amino — methuran 2-yl] methyl thio] ethyl] — N- methyl — Bitro ethane —
1, 1 — diamine hydrochloride (Fig- 1) (CAS # 7113®6-8). Ranitidine can be administered preopezbtiv to
reduce the risk of aspiration pneumonia. Patieritls »ollinger-ellison syndrome when given with higbsage of
Ranitidine were found to cause no harm, as repdrtethdian pharmacopeia(lP),British pharmacop&8g(, &
United states pharmacopeia (USP)[2,3,4 ]. Seruncardration of 36 to94 mg / ml of Ranitidine havehehown
to inhibit 50% of stimulated gastric acid secretibh

It has been validated using HP[&; 7], HTPLC [8], HPLC with Fluorescence [9], UVisible spectrophotometry
[10-11](Other drugs), pharmacokinetically [12], Lid chromatographjl3], Electrophoresis [14] , Super critical
liquid chromatography [15]has been reported. Howdive main objective of the method developed inghesent
study is to simplify and validate the experimenheTpresent method involves validation of the methedich
involves two different temperatures and its congmariat different lab, and working conditions, felled by cross
verification by dissolution of the drug. The methagolved is under the guidelines of, Internationahference of
harmonization (ICH) [16-17] and under the Analytidatection limit guidance [19].
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Figure-1 Ranitidine
EXPERIMENTAL SECTION

Materials
20 tablets of 300 mg Zantac tablets (GlaxoSmith&)linstandard Ranitidine, potassium dihydrogen patsp
methanol, NaOH, HCI were of analytical grade.

I nstrumentation

A Systronics model 117 UV -Visible spectrophotometéth 1 cm quartz cell, used for absorbance measants.
Sonification chamber and analytical balance (Maffleldo B 2048) was used, Whatmann filter Paper Nlowas
used for the filtration of placebo.

Standard solution

0.68 gm of potassium dihydrogen phosphate was lgiesgan 100 ml distilled water and sonified. Theuking
solution P' was adjusted to 5.1, with 0.1 N NaOH, and 0.2 M kt@utions, and is further called as diluent sokut
10 mg of standard Ranitidine (pure sample) wassteared to 20 ml flask and made up with the dilusaittion and

labeled as 50q/g / Ml of standard solution of Ranitidine.

Sample preparation/Placebo separ ation
20 Zantac tablets of 300 mg each were finely poedemd 10 mg of powdered Zantac was transferr&d tol

flask and was sonified for 10 minutes. Later it wiasde up by the diluent solution and labeled as @/ Ml of
sample solution. Subsequently 10 different conegiotns from 1.0 to 35.0 ppm were prepared for frth

absorbance recordings.
Determination of A__,

The solutions prepared were scanned between wagthleange of 200 to 400 nm anijnax was found to be 314
nm for the standard solution of ranitidine.

Linearity of Ranitidine (Zantac)
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Figure-2 Linearity and range of Ranitidinein its dosage form
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M ethod Involved
The method development involves scanning of stahslalution and sample solution of ranitidine atG@nd 37C

at A, 314nm.The standard solution and sample solutiade were subjected to absorbance measurements. The
further sequence of experiment was carried outashe guidelines of ICH and the method is validatecordingly.

M ethod validation

Linearity and Range

The sample solution of Ranitidine of 10 differemncentrations 1, 3, 5, 10, 15, 20, 25, 28, 30 ang@n were
subjected to absorbance at 314 nm. The drug obBgeds law as given in Figure - 2. The slope ingpicY =
0.031x—0.014 and regression 2R 0.999 was established from values of absorbaresured (table-1).

Precision

Freshly prepared sample solution of Zantac washdéurtmade into six different concentrations. Therhea
concentration was subjected to absorbance at 31Bnom the absorbance recordings, mean deviatiamdatd
deviation and RSD were calculated as given in tehléntermediate precision absorbance recording akso taken
by two different analysts on alternate days, aretage of both was considered.

Table 1: Data of various parametric values of Ranitidine

% Standard % Relative standard
PARAMETER Absorbance % Mean value deviation(SD) deviation(RSD)
1 (0.036) 20(0.590
Linearity 3(0.096) 25(0.769
( Conc in ppm) 5(0.0187) 28(0.862 0.50 0.38 75.39
10(0.319) 30(0.910
15(0.449 35(1.04)
0.752 - 92.27 -
0.789 - 96.80 -
0.832 - 101.77 -
Precision 0.824 - 106.97 - 0.031 3.98
97.42
0.794 - (Avg- -
98.68
293 SD at SD at RSD at RSD at
289 nm 293nm | 289nm 28cm | 29znm 28em 292nm
Robustness (At Varying 0.826 0.819 101.99 101.91
/] ) 0.825 0.818 101.87 101.8b
max 0.785 0.777 96.51 96.68 2.89 2.90 2.86 2.88
0.798 0.791 98.53 98.55
0.813 0.805 100.26 100.2B
SD at SD at RSD at
35°C 39c 38C 39c 35C 239G 350 RSD at 36C
Robustness (OAt varying g;ics 09'779%4
temp) in"C) 0.757 0791 | 9562 | 101.35 4.4 0.32 4.62 0.31
0.791 0.791
0.774 0.787
Sp Sd Sp Sd SD of Sg SD of Sd RSD of $p RSD of 5d
Stability of solutions (Time o e
0,4,8, 24 Hr) 0:655 6.7‘;5 0.653 0.739 0.007 0.01 1.16 1.46
0.653 0.745
At concentration Abs ) ) ) ) ) % of
(ppm) Recovery
25 0.72¢ 99.8¢
Recovery 5C 1.43( 99.2¢
70 1.787 0.555 SD-0.238 e 99.47
85 1.997 ' 99.54
100 2.340 101.01

*SD= Standard deviation, RSD= Relative standard deviation, Abs= Absorbance, Sp = Sample Solution, Sd = Standard solution.

1230



Shaik Sarfaraz and Ch.Venkata Ramana Reddy J. Chem. Pharm. Res., 2014, 6(3):1228-1232

Robustness
The absorbance of ranitidine sample solution ayimgrwavelength and temperature to check the swadity at

change i P! and temperature was measured. The temperatute afolution was raised to %5 and 38C

max?
and absorbance was recorded. Later absorbanceshilyfrprepared sample solution was recorded atngar,y}max
289 and 293 nm and given in table-1.

Stability studies

Sample solution of Zantac was freshly preparediamdediately absorbance measurements were made 4at80
and 24 hours interval. In similar mode absorbaneasurements were made for standard solution in s$isnee
frame as recorded for sample solution (table- 1)

Recovery
Accuracy of the method involved, was cross verifiaded on recovery studies. By taking 1 ml of stathdolution,

50049/ ml and sample solutions, concentrations of 25, 50830and 100 ppm were made and their absorbance
were recorded (table-1).

RESULTSAND DISCUSSION

The standard solution and sample solution of Reinti scanned has shown 4f .. =314nm at 38C and 37C. This

indicates that sample solution and standard seluttd Ranitidine can be validated precisely at défe
temperatures and working condition. To verify tldgferent concentrations of sample and standalatisos were
prepared and scanned for linearity and range. Thatisns scanned were found to obey beers law wigch
mandatory for the process of validation. A plotvietn concentration and absorbance measured gistraight
line, following the equation, Y = 0.031x0.014, with a regression of 0.999.The absorbankesabtained at 3G
and 37C were considered as two sets to calculate t-valbe.t-value was calculated as 1.56, from which MDL
value 0.47 was calculateDL = slopext —value) [19].

Later the standard deviation of the sample solutiomrecision values 0.031 and the percentagelafive standard
deviation (3.98) were calculated. Both the valuesesfound to be within the permitted limits [16-1Blobustness

of the method involved was testified by varying ttevelength, temperature ael" of the sample solution against
standard solution.

Table -2 Absorbance characteristic of Ranitidine

Absorption maximaﬁrmX 314 nm
Beers aw limit for the drur sample solutior 1-35 (ppm
Coefficient of correlation 0.99994
Regression equation (absorbance versus concenjrgtio Y = 0.3000x -0.014
Slope(m) 0.03000
Y —Intercept 0.00358
Molar Absorptivity 1 / (M.Cm) 4.48 x 16 (L4MCM)
Sandells sensitively 0.00301384
LOD (3standard deviation+ slope) 0.4
LOQ (10x Sope) 1.57
MDL value 0.47
t-value 1.56
Lower critical limit(LCL) 0.0192
Upper critical limit(UCL) 1.034
Average absorbance 0.509
Optical density 0.5(length of cell=1cm)
Signal-noise ratio 1.339(accepted)
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Table-3 Comparison of the method involved/results

Method Formulation| Label claim % label claim founpdStandard deviation (SD) % Recoveryx SD
A (at 300C) Zantac 300 mg 99 0.36 99.8+ SD
B (at 37C) Zantac 300 mg 101 0.31 101 SD

The stability of the sample solution was measutediféerent interval of time frame as discussed #mel solution
was stable up to 24 hours [18]. The solution stadegrading at 36 hour and almost degraded at"48our.
Recovery of the drug was made as per the ICH guaiele[16] and recovery of 101% was made, whichciaidi the
accuracy and simplicity of the method involved. Taa presented in tables 2 and 3 summarizes tiiatvan of
the method.

CONCLUSION
The validation process is simple, accurate and@oazal.
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