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The present work describes two methods for simultaneous estimation of Paracetamol and 

Caffeine in pure and solid dosage forms, Based on the simultaneous equation method at 

two selected wavelengths, 257nm and 273nm, respectively and also the absorbance ratio 

method at two selected wavelengths, 269.0nm (Iso-absorptive point) and 257.0nm (𝜆max 

of Paracetamol). Calibration curves were linear over the concentration ranges of 5-25 

𝜇g/ml for Paracetamol and 3-15 𝜇g/ml for Caffeine.These methods are simple and 

accurate, and the analysis results have been validated statistically and by recovery studies. 

KEYWORDS 

Paracetamol(PARA), Caffeine (CAFF), Simultaneous equation method, Absorbance ratio 

method. 

INTRODUCTION: 

 Paracetamol is 4-Hydroyacetanilide. It is 

antipyretic and analgesic. Caffeine, 

combined with Paracetamol, is an 

analgesic adjunct to enhance pain relief, 

although it has no analgesic activity. 

Acute consumption of Caffeine in 

combination with over-the-counter 

(OTC) analgesics such as Aspirine 

(Acetylsalicylic Acid) or Paracetamol 

(Acetaminophen) increases their activity 

by as much as depending on the specific 

type of pain involved. It is likely due to 

the ability of Caffeine to cause 

constriction of the cerebral blood vessels 

and facilitate the absorption of other 

drugs. The observed synergism of 

Paracetamol and Caffeine o the 

inhibition of PEG 2 synthesis in 

microglial cells, a standard model for the 

COX-2 inhibiting 

 

the activity of non-steroidal anti-

inflammatory drugs. 

An extensive literature survey reveals 

none of the available methods based on 

the estimation of Paracetamol and 

Caffeine simultaneously by absorption 

ratio UV-spectrophotometric method. 

The present work aimed to develop 

simple, precise, accurate and economical 

spectrophotometric methods for the 

simultaneous determination of binary 

drug formulation. 

International Conference on 

Harmonization (ICH) guidelines 

optimised and validated the proposed 

method.                               
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EXPERIMENTAL PROCEDURE 

Instrumentation: A double-beam Jasco 

U.V.- 630; U.V. Visible 

spectrophotometer, the spectral bandwidth 

of 2nm, wavelength accuracy ±0.5nm and 

a pair of 1-cm matched quartz cells has 

used to measure the absorbance of the 

resulting solution. 

Materials: Standard samples of 

Paracetamol and Caffeine were taken. The 

commercially available tablet, Pacimol 

Active ( Label claim: Paracetamol 650 mg, 

Caffeine 50 mg ), was procured from the 

local market. 

Selection of common solvent: After 

assessing the solubility of drugs in 

different solvents, 0.1N NaOH has been 

selected as a common solvent for 

developing spectral characteristics. 

Preparation of Standard Stock 

Solutions: Paracetamol and Caffeine 

(10mg each) were accurately weighed and 

dissolved separately in 100ml of 0.1 N 

NaOH to give stock (100𝜇g/ml). From the 

standard stock solution, 1 ml of  PARA 

and CAFF were taken in a 10 ml 

volumetric flask, and the volume was 

made up to mark with 0.1N NaOH. The 

aliquot portion was appropriately diluted 

with 0.1 N NaOH to get a final 

concentration of 5-25𝜇g/ml (PARA), and 

3-15𝜇g/ml (CAFF) prepared respectively 

to give last attention and scanned between 

200-400nm. 

 

 

 

 

 

METHOD:  

Application of the Proposed Method for 

the determination of PARA and CAFF 

in Tablet Dosage Form: 

Simultaneous Equation Method: Twenty 

tablets were weighed, and the average 

weight was calculated. The tablet was 

crushed into fine powder. Tablet powder 

equivalent to 10mg of PARA was 

transferred to a 100ml volumetric flask and 

sonicated for 10 min. The volume is made 

up to the mark of 0.1N NaOH. The 

resulting solution was then filtered through 

a Whatman filter paper (No.41). Aliquot 

portion was appropriately diluted with 

0.1N NaOH to get a final concentration of      

20𝜇g/ml. The concentration of both PARA 

and CAFF was determined by measuring 

the absorbance of the sample at 257.0nm 

and 273.0nm in spectrum mode (Fig 1), 

and values were substituted in respective 

formulae to obtain the concentration. 

Cx = A2ay1 - A1ay2/ ax2 ay1-ax1 ay2 

CY =A1ax2 - A2ax1/ ax2 ay1-ax1 ay2 

 Where, 

Cx = Concentration of PARA  

Cy = Concentration of CAFF   

A1 = absorbance of mixture at 257nm; 

A2 = absorbance of mixture at 273nm;  

ax1= Absorptivity of PARA at 257nm;  

ax2 = Absorptivity of PARA at 273nm;  
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ay1 = Absorptivity CAFF at 257nm; 

ay2 = Absorptivity CAFF at 273nm. 

 

 

Fig 1: SIMULTANEOUS SPECTRA FOR 

PARA AND CAFF 

2) Absorbance Ratio Method: In the 

absorbance ratio method, from the overlay 

spectra of drugs (Fig.2), wavelengths 

269.0nm (Iso-absorptive point) and 

257.0nm (𝜆max of Paracetamol) were 

selected for analysis. The calibration 

curves for Paracetamol and Caffeine were 

plotted in the concentration range of 5-

25µg/ml and 3-15µg/ml at both 

wavelengths, respectively. The 

absorptivities values were determined for 

both the drugs at both wavelengths (fig.2). 

From the following set of equations, the 

concentration of each component in the 

sample is calculated, 

C×= Qm-Qy/Qx-Qy. A₁/ax₁ ... (1)       Cy 

= Qm-Qx/Qy- Qx. A₁/ay₁ ……. (2)  

Where  

Cx= concentration of Paracetamol,  

Cy= concentration of Caffeine,  

A₁= absorbance of the sample at 

wavelength 257.0nm, 

ax₁=Absorptivity of Paracetamol at 

257.0nm,  

ay₁= Absorptivity of Caffeine at 273.0nm, 

Qm = ratio of absorbance of sample 

solution at 269.0nm and 257.0nm  

Qx= ratio of absorptivities of Paracetamol 

at 269.0nm and 257.0nm and  

Qy= ratio of absorptivities of Caffeine at 

269.0nm and 273.0nm. 

 

FIG 2: OVERLAIN SPECTRA FOR PARA 

AND CAFF 

VALIDATION PARAMETER 

Linearity: For each drug, appropriate 

dilutions of standard stock solutions were 

assayed as per the developed methods. The 

Beer-Lamberts concentration range is 5-

25µg/ml and 3-15µg/ml for Paracetamol 

and Caffeine, respectively. The linearity 

data for both methods are presented in 

Fig.3 and 4. 

PARA at 257nm 

CAFF at 273nm 

PARA at 257nm 

Iso-Absorptive pt.269nm 

CAFF at 273nm 
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Fig 3: LINEARITY OF PARACETAMOL 

 

Fig 4: LINEARITY OF CAFFEINE 

Accuracy:The recovery study confirmed 

the accuracy of the developed method as 

per ICH norms at three different 

concentration levels of 80 %, 100 %, and 

120 % by replicate analysis (n=3). Here to 

a pre analysed sample solution, standard 

drug solutions were added and then the 

percentage drug content was calculated. 

The result of the accuracy study is reported 

in Table2. The recovery study indicates 

that the method is accurate for quantitative 

estimation of Paracetamol and Caffeine in 

tablet dosage form as the statistical results 

are within the acceptance range (S.D.˂ 

2.0). 

Limit of Detection (LOD) and Limit of 

Quantitation (LOQ):The LOD and LOQ 

of Paracetamol and Caffeine by proposed 

methods were determined using calibration 

standards. LOD and LOQ were calculated 

as 3.3 σ/S, and ten σ/S, respectively, where 

S is the slope of the calibration curve and 

σ is the standard deviation of response. 

The results of the same are shown in Table 

3. 

RESULTS AND DISCUSSION  

The Beer- Lamberts concentration range is 0-

25µg/ml for Paracetamol and 0-15µg/ml for 

Caffeine at 257.0nm and 273.0nm 

wavelengths with the coefficient of correlation 

0.9994 and 0.9991 respectively. Both the 

drugs show good regression values at their 

respective wavelengths, and the recovery study 

results reveal that the proposed methods could 

accurately determine any slight change in the 

drug concentration in the solution. Percentage 

estimation of the drugs found in the tablet 

dosage form is 97.4, 99.1 using the 

simultaneous equation method, whereas98.60, 

99.3 using the absorbance ratio method for 

Paracetamol and Caffeine, respectively, with 

standard deviation ˂ 2. 

Recovery studies assess the validity and 

reliability of the proposed methods. Sample 

recoveries for both ways agree with their 

respective label claims (Table 2). The standard 

deviation, coefficient of variance and standard 

error are calculated for tablet formulation 

(Table 1). Low values of LOD and LOQ 

indicated good sensitivity to the proposed 

methods (Table 3). 
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Table 1: Analysis data of tablet formulation 

PARA: Paracetamol, CAFF: Caffeine, S.D.: Standard Deviation, S.E.: Standard Error, C.V.: Coefficient of 

Variation, * Average of three estimations of tablet formulation. 

Table 2: Result of recovery studies

PARA: Paracetamol, CAFF: Caffeine, S.D.: Standard Deviation, # Average of three estimation 

 

Method Drug 

Label 

claim 

(Mg/tab) 

Amount 

Found 

Label 

Claim 

(%) 

S.D. S.E. C.V. 

Simultaneous 

Equation 

PARA 650 633.49 97.4 0.3439 0.1404 0.3437 

CAFF 50 49.32 98.64 0.5937 0.4756 0.5948 

Absorbance 

Ratio 

PARA 650 626.99 96.46 0.3870 0.3342 0.3898 

CAFF 50 49.16 98.32 0.7809 0.4546 0.7847 

Method 

Recovery level 

(Added 

amount) 

Percent recovery ± SD 

PARA CAFF 

Simultaneous 

Equation 

80 % 97.04±0.64 98.64±0.49 

100 % 97.09±0.54 97.56±0.64 

120 % 98.50±0.63 98.30±0.34 

Absorbance 

Ratio 

80 % 96.18±0.75 98.12±0.24 

100 % 96.43±0.83 98.36±0.36 

120 % 98.45±0.48 99.49±0.39 

Parameters Values 
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Table 3: Optical characteristics data and validation parameter 

CONCLUSION: Based on the results 

obtained, it is found that the proposed 

methods are accurate, precise, reproducible 

and economical and can be employed for 

routine quality control of Paracetamol and 

Caffeine in combined dose tablet 

formulation. 
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