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Abstract---Trimethoprim drug is an aminopyrimidine antibiotic with a 
methylene bridge linking the pyrimidine 2,4-diamine and 1,2,3-

trimethoxybenzene functional groups.It is helpful in the treatment of 

UTI (Urinary Tract infection). A rapid and sensitive method was 

develop for the analysis of Trimethoprim in both pure and tablet 

dosage form. The Methanolic solution of trimethoprim  pure drug  at 

room temperature (25 ± 10C) was absorbed at a maximum of 285 nm. 
Under optimal and validated test conditions, 

Beer's rule was obeyed in the 10 – 60 μg / ml concentration range. he 

experiment was conducted for linearity, accuracy, precision(Intra day 

& interday precision), Range, detection limits, quantification limits, 

robustness, and ruggedness. The trimethoprim was also analysed by 

preformulation parameters  with respect to Melting point, 
solubility,determination of λmax, calibration curve. The assay of 

marketed formulation was also performed. 
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Introduction  

 

Trimethoprim is an antibacterial agent with chemical structure named as 

2,4diamino-5-(3’,4’,5-trimethoxybenzyl) pyrimidine. The scientist named Bushby 

and Hitchings synthesized Trimethoprim for first time. This molecule 
Trimethoprim was developed for the treatment of urinary tract infection.(1-
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2).Trimethoprim is available in a single dose tablet as well as in combined dosage 

form i.e. Trimethoprim and sulfadiazine tablet. Its molar mass is 290.32g/mol 

g.mol-1 .Its solubility is in Methanol, Ethanol , n-butanol.(3,4).This drug stops the 

function of enzyme dihydrofolate reductase for the formation of folic acid which is 

responsible for the structured DNA.(5,6) It can also be used to combat pathogenic 
bacteria .(7) Trimethoprim is only recommended for the treatment of 

uncomplicated, symptomatic urinary incontinence in the first instance. (8) The 

combination of Trimethoprim and Sulfadiazine can be effective against 

Acinetobacter, Aeromonas hydrophilla, Bartonella henselae, Burkholderia 

Pseudomallei , Brucella, Moraxella Catarrhalis , Mycobacterium tuberculosis (9-

10) 
 

 
Figure -01  Structure of Trimethoprim (11) 

 

The evidence shows that only a few selected spectrophotometer, HPLC-LC-MS and 

HPLC techniques for the analysis of Trimethoprim and sulfadiazine were recorded 

in conjunction with other drugs n bulk biological samples.(12-17) 

 
Experimental  

 

Chemicals and reagents  

 

Methanol of analytical grade was used as a solvent in the whole experiment and 
all other chemicals and reagents used were AR grade. Trimethoprim pure drug 

was obtained from Indo safe pharmaceuticals from Jaipur. Purchased  marketed 

tablets of Trimethoprim 70mg.  

 

Instrumentation   

 
A shimadzu UV-Spectrophotometer (UV-1800) with a pair of quartz cell were used 

in experiment.  

 

Experimental work  

 

Melting point  
 

The drug's melting point was calculated using the Thieles tube process, In a 

capillary tube with one end sealed, a small quantity of drug substances was 

taken, using a Bunsen Burner. About 0.5 gm of completely dried and finely 

powdered compound was filled in capillary  tube and was closed. The capillary 
tube was attached towards lower end of the thermometer. The thermometer was 

placed with the capillary tube in a thieles tube having liquid paraffin. The tube 
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was dipped in thieles tube and the temperature at which the drug melts was 

noted.(18) 

 

Solubility Study  
 

The solubility was determined by dissolving the drug in the different solvents. The 

excess amount of 100mg drug was weighed and dissolved in 5ml of methanol till 

to receive saturated solution. Further the saturated solution was filtered and the 

supernatant was analysed by UV spectrophotometer. The solubility study was 

also performed thrice for water, 0.1N HCl ,NaOH , Ethanol ,Methanol , Chloroform 
and water.(19) 

 

Determination of λmax 

 

A solution of Trimethoprim of concentration 10 μg/ml  prepared in methanol and 
UV spectrum was taken. The solution analyzed in the range of 200-400nm.(20) 

           

Standard calibration curve  

 

100mg drug was taken and dissolved in Methanol to gives 1000 μg/ml in 

volumetric flask. The stock solution  was diluted with Methanol to get 10 to 50 
μg/ml of Trimethoprim. Methanol was used to determine the absorbance as blank 

at 285 nm using UV visvible spectrophotometer. The graph was plotted between 

concentration and absorbance in order to draw calibration curve. (21-22) 

 

Standard solution Preparation  
 

By dissolving 100 mg of Trimethoprim pure drug in 100ml of Methanol in a 100ml 

volumetric flask, the standard stock solution was prepared and diluted with 

methanol up to the mark to prepare a stock solution of 100μg / ml power.(23) 

 

Sample solution Preparation  
 

100mg  of trimethoprim (tablet 70mg) was dissolved in 100ml volumetric flask 

and diluted to 100ml via methanol so that solution will be  of 100μg / ml.(24) 

 

Analytical Validation  
 

System validation of the planned method is  validation process established under 

the International Guideline  Harmonization (ICH) conference under section Q2 

(R1) 

 

Linearity 
 

Linearity is the experimental technique to produce results that linearity and 

concentrations are directly  proportionate to each other within a given range of 

analytes in the sample. Fresh aliquots were prepared  ranging from 10-60 

μg / ml  of standard stock solution and the absorbance of aliquots was recorded 
at 285 nm. Methanol as the reference solution for this process was used. The 

calibration curve was plotted between Absorbance and Concentration. The 
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correlation coefficient with the regression line of the Trimethoprim equation was 

determined.(25-26) 

 

Precision  

 
This parameter was performed in order with the same day i.e intraday precision 

by analyzing the 6 independent aliquots ranging from 10-60g/ml thrice a day 

with interval and absorbance was recorded at 284 nm. And the same procedure 

was carried out in different days i.e Interday precision for 6 aliquots and  

absorbance was recorded at 285nm. At last % Relative Standard Deviation for 

inter and intra precision  was calculated.  (27) 
 

Accuracy  

 

Accuracy of proposed system verified by performing triplicate restoration studies 

at three separate concentration ranges of 80%, 100%,120% each. It was obvious 
from the recovery analysis that the procedure for quantitative analysis of the 

tablet is very reliable, as the statistical findings were within the recommended 

limits.(28) 

 

Limit of Detection - The detection limit for Trimethoprim by developed system was 

evaluated using calibration graphs. Limit of detection were analysed by formula  
LOD = 3.3 × Standard Deviation\Slope  

 

LOQ - The limit quantification for Trimethoprim by developed system was 

evaluated using calibration graphs. Limit of detection were analysed by formula  

 
LOQ = 10 × Standard deviation\Slope 

 (29) 

 

Robustness - The method's robustness carried out by conducting the observation 

at different wavelength range . The relevant absorbance were taken and outcome  

showed through %Relative Standard Deviation. 
 

Ruggedness – This parameter was analyzed  by different analyst(two) and the 

resulted absorption has been noted. Findings were shown by percentage Relative 

Standard Deviation.(30) 

 
Analysis of Marketed tablet formulation of Trimethoprim tablet  

 

Took twenty tablets and powdered them. The 10 mg powder has been accurately 

weighed and transferred to a 10ml of volumetric flask, where it was sonicated to 

fully dissolve the drug. The volume was then increased to 10 mL with methanol to 

obtain a concentration of 1 mg/ml standard solutions. Pipette 1.0 ml of the above 
standard solutions into a 10 ml of volumetric flask and dilute to the desired 

concentration. The absorbance of the sample read at 285 nm, and the amount of 

drug retrieved has been calculated. (31-33) 
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Result and Discussion  

 

Melting point  

 
Melting point of Trimethoprim has been recorded between 198-200°C.  

 

Table 1 Melting point of Trimethoprim drug 

 

S.No Melting point °C Average melting point °C 

1 198   

198 2 200 

3 199 

 

Solubility  
 

The solubility was observed only by visual inspection . we can conclude that 

trimethoprim showed solubility in methanol, water, ethanol and chloroform. 

 

Table 2 Solubility observation of Trimethoprim drug 

 

S.no Solvent  Observation  

1 Methanol Freely Soluble  

2 Ethanol Found Soluble  

3 Water Found soluble  

4 Chloroform Found Soluble  

 

 Standard calibration curve  

 

 
Fig 2 Calibration Curve of Trimethoprim 
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Table 3 Trimethoprim Absorbance 

 

Concentration (µg/ml) Absorbance 

10 0.12 

20 0.27 

30 0.46 

40 0.63 

50 0.82 

60 1.01 

 

Linearity  

 
The linearity of Trimethoprim has been recorded from 10(µg/ml)  to 60 (µg/ml) 

with absorbance 0.23 ,0.33, 0.45, 0.58, 0.67 & 0.79 respectively. It followed 

Beer’s law. The correlation coefficient was found to be 0.9983.The equation found 

was y = 0.0113x + 0.1133.The observation data is shown in  table 4. 

 

 
Fig 3 Linearity graph of Trimethoprim 

 

Table 4 Linearity of Trimethoprim  

 

Concentration(µg/ml) Absorbance  

10 0.23 

20 0.33 

30 0.45 

40 0.58 

50 0.67 

y = 0.0113x + 0.1133
R² = 0.9983
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60 0.79 

 
Precision 

 

The method was validated by intraday and interday precision. The result of 

interday and intraday prescision are shown in table 5 and table 6.Standard 

deviation of interday precision ranges from 0.011 - 0.891 and % RSD found to be 

in the range 1.69% to 6.97%. The % RSD was found in the range 1.00% to 4.15%. 
The result obtained showed minimum deviation and are with in a limit. 

 

Table  5 Result of interday precision 

 

Result of interday precision  

conc  abs mean ± SD (n=3) %RSD 

10 0.087 ± 0.011 2.64% 

20 0.759 ± 0.104 4.45% 

 30 1.106 ± 0.154 1.92% 

40 2.021 ± 0.118 2.53% 

50 5.386 ±0.891 1.69% 

60 8.385 ± 0.754 6.97% 

 

Table 6 Result of intraday precision 
                                   

 

 

 

 
 

 

 

 

 

 
Limit of detection and Limit of quantification  

 

Table 7 Result of LOD 

 

LOD =  3.3 × σ \ S 

  3.3 × 0.2588\0 .018 =0.446 µg/ml 

   

Table 8 Result of LOQ 
 

 

 

 

Accuracy 
 

The accuracy was determined by % recovery method. The % mean recovery 

calculated ranges between 99.12±0.05 to 98.99±0.28.  

Result of intraday precision 

Conc abs mean ± SD (n=3) %RSD 

10 0.463 ± 0.077 1.00% 

20 1.016 ± 0.031 2.17% 

30 1.365 ± 0.077 1.92% 

40 1.65 ± 0.109 1.81% 

50 1.959 ± 0.223 4.15% 

60 2.424 ± 0.300 2.12% 

LOQ = 10 × σ \ S 

  10 × 0.2588\0 .018 =  0.346 µg/ml 
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Table 9 Determination of Accuracy 

 

Accuracy (Recovery) Study 

Conc. 

(µg/ml)  

LOA (%)  Amount (µg) 

Mean  

% Mean 

Recovery  

10 80 8.6 98.99±0.28 

100 11.6 

120 12.63 

20 80 9.3 99.32±0.23 

100 13.6 

120 14.49 

30 80 9.3 99.12±0.05 

100 13.6 

120 14.49 

 

Robustness & Ruggedness 
 

The robustness and ruggedness determination data is shown in table 10 & table 

11. The robustness of the method was recorded 2.82% , 3.10% and 2.22% at 

wavelength 280nm , 284nm and 288nm respectively. 

 

Table 10 Results of  Robustness study 

 

Table 11 Results of Ruggedness study 

 

Concentration (µg/ml) Absorbance at 285nm 

Analyst 1 Analyst 2 

10 0.38 0.38 

20 0.47 0.46 

30 0.68 0.62 

40 0.72 0.72 

50 0.84 0.81 

60 0.92 0.91 

 

Analysis of marketed table  

 
The percent recovery of the drug in formulation ranged from 98.42 to 99.21 

percent in commercially available Trimethoprim tablets. The findings show that 

the percent drug content in marketed formulations is almost identical to that of 

pure drug. 

 

Robustness  

At 280 At 285 At 289 

Abs 

X  ± 

SD 

% 

RSD Abs 

X  ± 

SD 

% 

RSD Abs 

X  ± 

SD 

% 

RSD 

0.82 

0.85 ± 
0.024 2.82% 

0.81 

0.84 ± 
0.043 3.10% 

0.91 

0.93 ± 
0.03 2.22% 

0.85 0.85 0.94 

0.88 0.87 0.95 
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Tablet Label claim 

(mg) 

Amount 

recovered 

% drug 

recovered 

Mean ± 

Standard 

Deviation 

% 

RSD 

Trimethoprim 70 69.9 98.42 69.48±0.28 0.34% 

Trimethoprim 70 69.11 98.72 

Trimethoprim 70 69.45 99.21 

 

Result  

 
The proposed UV visible Spectroscopic method has been recorded precise , 

selective, rapid and economical. Validated in terms of precision , linearity, 

accuracy ,LOD , LOQ and ruggedness. Trimethoprim exhibited maximum 

absorption at 285nm and obeyed Beer’s law in the concentration range 10 - 60 

µg/ml. The proposed method shoed linear regression y = 0.018x - 0.0821 with a 
correlation coefficient (R2 ) of 0.9999. The developed technique has been recorded 

to be precise as the % Relative Standard Deviation values for intra day and 

interday has been resulted to be 0.031 to 0.223 and 0.011 - 0.891 respectively. 

For each added concentration, good drug recoveries (98.99 percent to 99.12 

percent) were obtained, indicating that the procedure was successful. The Limit 

Detection and Limit Quantification resulted 0.446 µg/ml and 0.346 µg/ml 
respectively. The technique resulted robust and rugged as indicated by the 

%Relative Standard Deviation values  2.82% at 280 nm , 3.10% at 284 nm and 

2.22% at 288nm. 
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