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ABSTRACT

A simple and rapid FT-IR method has been develdpethe quantification of Famotidine (FAM) and Itofen

(IBU) in combined dosage form. The method invallkesneasurement of peaks of amine group (N-H) @0 a4n"

(FAM) and carbonyl group (C=0) at 1720 &nfiBU). The calibration followed Beer-Lambert’s lawthe range of
0.25-0.63mg for IBU and 0.01-0.025mg for FAM. Teealoped method was validated according to ICH glinés
for pharmaceuticals and found to be highly preeisth high recovery levels (>99%).
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INTRODUCTION

Chemically, Ibuprofen (IBU) is (RS) — 2- (4 —(2-rhgt propyl) phenyl) propanoic acid. It is a nonstdal anti-
inflammatory drug used in reducing inflammation amtieving pain. Famotidine (FAM) is chemically @Z-
[(diaminomethylidene)amino]-1,3-thiazole-4-yl}metjgulfanyl]-N’-sulfamoyl propanimidamide and is anta
histaminic drug which is used in the treatment gptic ulcerdiseaseBoth the drugs are available in combination
with other drugs as combined dosage tablet form@ca&nt combination of IBU (800mg) with FAM (26.6mgnder
the trade name DUEXIS is available in US for clalipractice. The tablet is used for treatmentsitoarthritis and
rheumatoid arthritisMany methods are available in literature for thigtermination in pure form [1-4] and a few in
combined dosage form by UV Spectrophotometry [SMi@thods are also available for the determinatibeitiner
FAM or IBU in combination with other drugs by diffmt analytical techniques [8-22].

An attempt was made to develop a simple, rapidremmddestructive method using FT-IR for the estioratf both
these drugs in combined dosage tablet form whichbzaeasily adopted by pharmaceutical industriesdotine
analysis.

CHz NH
OH

2 O
_NH
CHs HZN\'//NYN:I /\S/\/gN,g\\o 2
HaC © NH, S

Fig 1. IBU Fig 2: FAM

I

232
Scholar Research Library



P. Ravi Prasad et al Der Pharmacia Lettre, 2015, 7 (1):232-237

MATERIALSAND METHODS

MATERIALS

IBU API was obtained from Shasun chemicals and slitdy Pondicherry & FAM API was obtained from Ms.
Reddy’'s Laboratory, Hyderabad. Spectroscopic gmrad@assium Bromide (KBr) was Sigma-Aldrich, Germany.
Single dosage form BRUFEN having a label claim@dmg of IBU and FAMTAC having a label claim of 40rafy
FAM were procured from local market, Hyderabad.

METHODS

FT-IR Instrumentation

Highly sophisticated bench top Thermo Nicolet, Neg8i#0 FT-IR, USA, Spectrometer consisting of Heliufeon
laser Class Ila, DTGS Detector, KBr Beam splitteiswsed. Full length spectral range (4006¢n400cnt) was
used during the experiment. All the spectra wernded by averaging 32 scans with a resolution 4dbata
collection was automated using OMNIC software.

Standar ds preparation and calibration
For calibration, the spectra were recorded by cesging the standard substances IBU & FAM in theentration
range 0.25mg to 0.63mg and 0.01mg to 0.025mg résphcin spectral grade KBr.

A synthetic mixture of pure IBU & FAM was prepargdthe ratio 30:1 similar to commercial tablet fatation
(DUEXIS). Calibration of synthetic mixture was dad out in the concentration range mentioned faliviual
drugs.

L aboratory sample preparation and analysis

A calculated amount of Brufen and Famtac tablethénconcentration range of 30:1 were weighed aadrgl to a
fine powder. A known quantity of it equivalent twetconcentration of the individual drug in the loedtion range
was compressed with spectral grade KBr. Five KBcsliof different concentrations were prepared pedtsa were
recorded for both IBU and FAM under similar expegimal conditions as standards.

Linearity

Standard samples of IBU and FAM were prepared fierdint concentration range from 0.25mg — 0.63n1gi BdJ
and 0.01 - 0.025mg for FAM. The linearity of thevéstigation was done by measuring the peak absoebah
individual drug at different concentrations as nmgd above. Calibration plots were constructedfih the drugs
by plotting peak absorbance against the concentrati

The limit of detection (LOD) is the concentratioham analyte in a sample that has a signal-to-naite of 3:1 and
the limit of quantification (LOQ) is the concenimt of an analyte in a sample that can be quaeatitathich has a
signal-to-noise ratio of 10:1. Both LOD and LOQ wexxperimentally verified and calculated using fiiowing
equation.

LOD = 3.3 (SD/Slope)
LOQ =10 (SD/Slope)

Precision
Precision study was performed by taking five deteations for each concentration and %RSD was catled|

Accuracy

Accuracy was expressed as the percentage of dcogared. Recovery studies were carried out by duitian of
known amount of pure drugs to the preanalysed &bor sample and analysed by the proposed methtdoat
different concentration levels 50% and 100%.

RESULTSAND DISCUSSION
FT-IR spectrum of pure IBU and FAM by KBr pelleteethod is given in Figure 3. The compounds exhibited

intense vibrations at 1720¢n{IBU) & 3400cm® (FAM) which are due to the absorbance of carbgngup (C=0)
and amine group (N-H) respectively. This featuraken for the quantification of the drugs.
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Fig 3: FT-IR spectra of purea. |buprofen & b. Famotidine

Accuracy of the reported method was estimated rimgeof % recovery of both IBU and FAM from labonato
sample and given in Table 1 & 2. The % relativendgad deviation values were found to be less thawhich
indicate that developed method is precise for dimmalous estimation of IBU and FAM.

Table1: ACCURACY STUDIES OF IBU

Level Stand  Amount Total Amount Mean % %RSD

(%) Conc. added amount  recovered®  recovery

(mg) (mg) (mg) (mg) +SD
50 800 400 1200 1194.60 99.550.47 0.46
100 800 800 1600 1595.04 99.890.06 0.05

“Average of 5 determinations

Table2: ACCURACY STUDIES OF FAM

Level Stand  Amount Total Amount Mean % %RSD

(%) Conc. added amount recovered®  recovery

(mg) (mg) (mg) (mg) +SD
50 26.60 13.30 39.90 39.61 99.280.60 0.59
100 26.60 26.60 53.20 53.23 100.050.31 0.31

Average of 5 determinations

A calibration has been carried out for IBU and FAIing known quantities of standards as mentionethén
experimental section. It was found that the compisufollowed the linearity in the concentration rargtudied
(0.25mg — 0.63mg for IBU and 0.01mg - 0.025mg féMj (Table 3). The co-efficient of correlation {Rwas
calculated from the calibration and found it to8986 and 0.9999 for IBU and FAM respectively. Taeovery
was found to be >99%. The values of recovery, %R8D coefficient of correlation show high precisiointhe
method. The intensity of the infrared peaks cowesing to the drug molecules shows a concentrategendent
change.
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Table 3: Validation parametersfor developed FT-IR spectroscopic technique

Parameter 1BU FAM
Linearity (mg) 0.25-0.63 0mD25
R? 0.9986 0.9999
Linear Regression Equation Y=-0.00233 983 x Y=-4.74251 + 1.01387 x
Slope (B) 0.99551 1.01387
Intercept (A) -0.0®@3 -4.74251
LOD (mg) 0.011 0.00045
LOQ (mg) 0.034 0.0013
Repeatability (% RSD)* 0.97 0.88
% Recovery 101.18 00156

*Four determinations

Similarly FT-IR spectra was recorded for synthetigture containing 30:1 ratio of IBU and FAM restieely. The
spectra distinctly show the two peaks pertainingB0 and FAM at the corresponding wave numbers QEwZ,
3400cnt) without any interference. Quantification of batie drugs (IBU and FAM) in synthetic mixture was
carried out using calibration method. The amoutaindard deviation and % RSD were calculated andlagdd in
Table 4. The results revealed that both the dragsbe determined simultaneously without any interfee in the
combined dosage formulations.

Table 4: Quantification of IBU and FAM in synthetic mixture

S.No Amount of drug % Recovery Mean % +SD % RSD
Taken (mg) recovery
IBU FAM IBU FAM IBU FAM IBU FAM IBU FAM
1. 0.250 0.0079 98.84 101.68
2. 0.374 0.0118 98.91 100.84 99.43 100.71 0.70 0.76 0.00/'5
3. 0.502 0.0160 100.33 99.84
4. 0.625 0.0199 99.65 100.50

The method was applied to combined dosage labgrat@mmples and the spectra were recorded. Figui&ss54
shows FT-IR spectra of FAM and IBU in the specteaige 3420-3460cm& 1740-1700cri respectively in Pure,
synthetic mixture and laboratory sample. From thecta it was observed that the peaks (17Z0anmd 3400ci)
were free from interferences from other compoungsgnt in the sample (excipients). Table 5 showsatsay and
% RSD @=5) for laboratory sample. The estimation of bdBtuland FAM in prepared laboratory sample by the
proposed method yielded precise results indicatiegeliability of the method.
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Fig 4: FT-IR spectra showing FAM peak at 3400cm™ in a. Pureb. Synthetic mixture c. Laboratory sample
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Fig 5: FT-IR spectra showing |BU peak at 1720cm™ in a. Pureb. Synthetic mixture c. Laboratory sample

Table5: RECOVERY STUDIES OF LABORATORY SAMPLE

Label claim % assay* % RSD
1BU FAM 1BU FAM 1BU FAM
100.54 98.80 1.70 1.71
100.97 100.53 0.25 0.21
Laboratory 800 26.60 99.17 100.00 1.19 1.59
Sample 100.61 100.12 .80 1.06
99.72 99.71 0.38 0.52

*Average of 5 determinations
CONCLUSION

In the present investigation we have studied thesipdity of quantification of drug components insbined
dosage formulations using FT-IR. From the data gvident that FT-IR is efficient of direct detenaiion of IBU
and FAM in the formulations. The proposed FT-IR moet was found to be rapid, simple and reproducbie less
time consuming compared to UV-Spectrophotometrithiods, which exists in literature and can be useddutine
quality control assessment.
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