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ABSTRACT 
 
A simple and rapid FT-IR method has been developed for the quantification of Famotidine (FAM) and Ibuprofen 
(IBU) in combined dosage form. The method involves the measurement of peaks of amine group (N-H) at 3400 cm-1 
(FAM) and carbonyl group (C=O) at 1720 cm-1 (IBU). The calibration followed Beer-Lambert’s law in the range of 
0.25-0.63mg for IBU and 0.01-0.025mg for FAM. The developed method was validated according to ICH guidelines 
for pharmaceuticals and found to be highly precise with high recovery levels (>99%).  
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INTRODUCTION 
 

Chemically, Ibuprofen (IBU) is (RS) – 2- (4 –(2-methyl propyl) phenyl) propanoic acid. It is a nonsteroidal anti-
inflammatory drug used in reducing inflammation and relieving pain. Famotidine (FAM) is chemically 3-[({2-
[(diaminomethylidene)amino]-1,3-thiazole-4-yl}methyl)sulfanyl]-N’-sulfamoyl propanimidamide and is a anti 
histaminic drug which is used in the treatment of peptic ulcer disease. Both the drugs are available in combination 
with other drugs as combined dosage tablet forms. A recent combination of IBU (800mg) with FAM (26.6mg) under 
the trade name DUEXIS is available in US for clinical practice. The tablet is used for treatment of osteoarthritis and 
rheumatoid arthritis. Many methods are available in literature for their determination in pure form [1-4] and a few in 
combined dosage form by UV Spectrophotometry [5-7]. Methods are also available for the determination of either 
FAM or IBU in combination with other drugs by different analytical techniques [8-22].   
 
An attempt was made to develop a simple, rapid and non-destructive method using FT-IR for the estimation of both 
these drugs in combined dosage tablet form which can be easily adopted by pharmaceutical industries for routine 
analysis. 
 

                
Fig 1: IBU                                                                          Fig 2: FAM 
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MATERIALS AND METHODS 
 

MATERIALS 
IBU API was obtained from Shasun chemicals and drugs ltd, Pondicherry & FAM API was obtained from M/s Dr. 
Reddy’s Laboratory, Hyderabad. Spectroscopic grade Potassium Bromide (KBr) was Sigma-Aldrich, Germany. 
Single dosage form BRUFEN having a label claim of 400mg of IBU and FAMTAC having a label claim of 40mg of 
FAM were procured from local market, Hyderabad. 
 
METHODS 
FT-IR Instrumentation  
Highly sophisticated bench top Thermo Nicolet, Nexus 670 FT-IR, USA, Spectrometer consisting of Helium – Neon 
laser Class IIa, DTGS Detector, KBr Beam splitter was used. Full length spectral range (4000cm-1 to 400cm-1) was 
used during the experiment. All the spectra were recorded by averaging 32 scans with a resolution 4cm-1. Data 
collection was automated using OMNIC software. 
 
Standards preparation and calibration 
For calibration, the spectra were recorded by compressing the standard substances IBU & FAM in the concentration 
range 0.25mg to 0.63mg and 0.01mg to 0.025mg respectively in spectral grade KBr.  
 
A synthetic mixture of pure IBU & FAM was prepared in the ratio 30:1 similar to commercial tablet formulation 
(DUEXIS). Calibration of synthetic mixture was carried out in the concentration range mentioned for individual 
drugs. 
 
Laboratory sample preparation and analysis 
A calculated amount of Brufen and Famtac tablets in the concentration range of 30:1 were weighed and ground to a 
fine powder. A known quantity of it equivalent to the concentration of the individual drug in the calibration range 
was compressed with spectral grade KBr. Five KBr discs of different concentrations were prepared and spectra were 
recorded for both IBU and FAM under similar experimental conditions as standards.  
 
Linearity 
Standard samples of IBU and FAM were prepared in different concentration range from 0.25mg – 0.63mg for IBU 
and 0.01 - 0.025mg for FAM. The linearity of the investigation was done by measuring the peak absorbance of 
individual drug at different concentrations as mentioned above. Calibration plots were constructed for both the drugs 
by plotting peak absorbance against the concentration. 
 
The limit of detection (LOD) is the concentration of an analyte in a sample that has a signal-to-noise ratio of 3:1 and 
the limit of quantification (LOQ) is the concentration of an analyte in a sample that can be quantitated which has a 
signal-to-noise ratio of 10:1. Both LOD and LOQ were experimentally verified and calculated using the following 
equation. 
 

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

 
Precision 
Precision study was performed by taking five determinations for each concentration and %RSD was calculated. 
 
Accuracy 
Accuracy was expressed as the percentage of drug recovered. Recovery studies were carried out by the addition of 
known amount of pure drugs to the preanalysed laboratory sample and analysed by the proposed method at two 
different concentration levels 50% and 100%. 
 

RESULTS AND DISCUSSION 
 

FT-IR spectrum of pure IBU and FAM by KBr pellete method is given in Figure 3. The compounds exhibited 
intense vibrations at 1720cm-1 (IBU) & 3400cm-1 (FAM) which are due to the absorbance of carbonyl group (C=O) 
and amine group (N-H) respectively. This feature is taken for the quantification of the drugs. 
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Fig 3: FT-IR spectra of pure a. Ibuprofen & b. Famotidine 
 

Accuracy of the reported method was estimated in terms of % recovery of both IBU and FAM from laboratory 
sample and given in Table 1 & 2. The % relative standard deviation values were found to be less than 1, which 
indicate that developed method is precise for simultaneous estimation of IBU and FAM. 
 
Table 1: ACCURACY STUDIES OF IBU 
_____________________________________________________________________ 
Level       Stand       Amount         Total         Amount          Mean %         %RSD               
(%)         Conc.         added         amount      recovereda       recovery                           
                (mg)           (mg)             (mg)              (mg)               ± SD 
_____________________________________________________________________ 
 50           800             400              1200           1194.60         99.55 ± 0.47        0.46 
100          800             800              1600           1595.04         99.69 ± 0.06        0.05 
_____________________________________________________________________ 
                                                        aAverage of 5 determinations 
 
Table 2: ACCURACY STUDIES OF FAM 
_____________________________________________________________________ 
Level        Stand       Amount       Total         Amount         Mean %        %RSD 
(%)           Conc.        added        amount    recovereda       recovery  
                  (mg)         (mg)             (mg)             (mg)              ± SD 
_____________________________________________________________________ 
50             26.60         13.30           39.90            39.61         99.28 ± 0.60       0.59    
100           26.60         26.60           53.20            53.23        100.05 ± 0.31      0.31 
_____________________________________________________________________ 
                                          aAverage of 5 determinations 
 
A calibration has been carried out for IBU and FAM using known quantities of standards as mentioned in the 
experimental section. It was found that the compounds followed the linearity in the concentration range studied 
(0.25mg – 0.63mg for IBU and 0.01mg - 0.025mg for FAM) (Table 3). The co-efficient of correlation (R2) was 
calculated from the calibration and found it to be 0.9986 and 0.9999 for IBU and FAM respectively. The recovery 
was found to be >99%. The values of recovery, %RSD and coefficient of correlation show high precision of the 
method. The intensity of the infrared peaks corresponding to the drug molecules shows a concentration dependent 
change. 
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Table 3: Validation parameters for developed FT-IR  spectroscopic technique 
 

Parameter                               IBU                       FAM 
Linearity (mg)                                         0.25-0.63                                 0.01-0.025 
R2                                                               0.9986                                        0.9999 
Linear Regression Equation        Y= -0.00233 + 0.99551 x            Y= -4.74251 + 1.01387 x 
Slope (B)                                          0.99551                            1.01387 
  Intercept (A)                             -0.00233                                    -4.74251  
LOD (mg)                                            0.011                                     0.00045 
LOQ (mg)                              0.034                                             0.0013 
Repeatability (% RSD)*                              0.97                                               0.88 
% Recovery                                         101.18                                            100.56 

*Four determinations 
 
Similarly FT-IR spectra was recorded for synthetic mixture containing 30:1 ratio of IBU and FAM respectively. The 
spectra distinctly show the two peaks pertaining to IBU and FAM at the corresponding wave numbers (1720cm-1, 
3400cm-1) without any interference. Quantification of both the drugs (IBU and FAM) in synthetic mixture was 
carried out using calibration method. The amount, standard deviation and % RSD were calculated and tabulated in 
Table 4. The results revealed that both the drugs can be determined simultaneously without any interference 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       0.70   0.75 
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 laboratory samples and the spectra were recorded. Figures 4 & 5 
shows FT-IR spectra of FAM and IBU in the spectral range 3420-3460cm-1 & 1740-1700cm-1 respectively in Pure, 
synthetic mixture and laboratory sample. From the spectra it was observed that the peaks (1720cm-1 and 3400cm-1) 
were free from interferences from other compounds present in the sample (excipients). Table 5 shows the assay and 
% RSD (η=5) for laboratory sample. The estimation of both IBU and FAM in prepared laboratory sample by the 
proposed method yielded precise results indicating the reliability of the method.  
 

 
 

Fig 4: FT-IR spectra showing FAM peak at 3400cm-1 in a. Pure b. Synthetic mixture c. Laboratory sample 
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Fig 5: FT-IR spectra showing IBU peak at 1720cm-1 in a. Pure b. Synthetic mixture c. Laboratory sample 
 

Table 5: RECOVERY STUDIES OF LABORATORY SAMPLE 
 

                     Label claim                          % assay*                           %RSD                  
                                IBU       FAM                     IBU        FAM                  IBU       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                   0.87       1.06 
                                                                         99.72       99.71                   0.38       0.52 

*Average of 5 determinations 

 
CONCLUSION 

 
In the present investigation we have studied the possibility of quantification of drug components in combined 
dosage formulations using FT-IR. From the data it is evident that FT-IR is efficient of direct determination of IBU 
and FAM in the formulations. The proposed FT-IR method was found to be rapid, simple and reproducible and less 
time consuming compared to UV-Spectrophotometric methods, which exists in literature and can be used for routine 
quality control assessment. 
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