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ABSTRACT- 

 

Isoniazid & Rifampicin both the drug use in combination for treatment of Tuberculosis (TB), Isoniazid is 

a first-line treatment for tuberculosis. It works by blocking the production of mycolic acid, which is a cell wall 

component in the tuberculosis bacterium while Rifampin acts via the inhibition of DNA-dependent RNA 

polymerase, leading to a suppression of RNA synthesis and cell death. 

              Here we use RP-HPLC as an Analytical method for the drug i.e. Isoniazid and Rifampicin, by using 

Analytical Technique we develop and Validate the Isoniazid and Rifampicin drug, here we take UV 

Spectroscopy, Chromatogram of isoniazid and Rifampicin,  We also carried out the Intraday and Inter day 

Precision studies on RP- HPLC for Isoniazid and Rifampicin. 

 

 

 

INTRODUCTION- 

 

Isoniazid and Rifampicin are both used for the treatment of Tuberculosis, according to the World Health 

Organization, tuberculosis has been widely spread in the world for thousands of years and is a major problem 

in healthcare systems. In 2013, 9.0 million new cases (13% co-infected with HIV) and 1.5 million deaths were 

estimated. Tuberculosis is transmitted by a single agent, Mycobacterium tuberculosis (MTB), isolated by Robert 

Koch in 1882. Sixty-three years after the isolation of MTB, in 1945, the development of streptomycin made 

tuberculosis treatment possible. Before that, the only option was surgery. Until 1970, a combination of 

streptomycin, isoniazid (INH), and p-amino salicylic acid was used in tuberculosis treatment. Later, the 

inclusion of rifampicin (RIF) and pyrazinamide (PYZ) in the treatment substantially reduced the recurrence rate 

and treatment time. Combined treatment using various drugs is necessary for patient cure, without 

recrudescence, and for the prevention of drug-resistant mutants that may occur during treatment (1-4) 
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Here we use HPLC as Analytical Technique for Isoniazid and Rifampicin, the HPLC stand for the High-

Performance Liquid Chromatography, which is a type of chromatography, Chromatography is analytical 

Technique which is firstly use for separating colors, later the technique has many advances, the latest advances 

is HPLC which has great ability to separate the substance Chromatography is based on the principle where 

molecules in mixture applied onto the surface or into the solid, and fluid stationary phase (stable phase) is 

separating from each other while moving with the aid of a mobile phase. The factors effective on this separation 

process include molecular characteristics related to adsorption (liquid-solid), partition (liquid-solid), and 

affinity or differences among their molecular weights. (5-6)               

Analytical chemistry may be defined as the science and art of  determining the composition of materials in terms 

of the elements of  composition contained. Pharmaceutical analysis is a bench of science that deals  with the 

analytical procedures used to determine the purity, safety and quality  of drugs and chemicals. It  contains  

procedures  to  determine  the  identity ,  strength , quality and purity of new  compounds . It also involves 

procedures  for separating, identifying, and determining the relative amount of the  components in sample of 

matter 

  Quality assurance plays a key role in finding the safety and  efficiency of medicines. It has  highly  specific  

and  sensitive  analytical  methods  for  the  design , development, standardization and quality control of  

medicinal products . They are equally important for the pharmacokinetics and  drug metabolism studies, both 

which are important for the assessment of  bioavailability and clinical response  Modern physical method   of  

analysis are extremely sensitive even  for small amount of samples of materials .It can be rapidly applied and 

can  readily amenable to automation. So it is widely used in the product  development and in the control of 

manufacture , formulation and also in  monitoring the use of drugs and medicines. 

  

The term  pharmaceutical  analysis  includes both quantitave and qualitative analysis of Drugs  and  

pharmaceutical  substances  starting from bulk drugs to finished dosage forms .So it is  used  as  a  diagnostic  

aids  in the modern  practice  of medicine by the  analysis of chemical constituents in the human body  which 

may alter during the disease state. 

 

  Chromatography is a technique by which a mixture is separated into  its components as a result of  the  relative  

ability  of each component to be  eluted along or through the stationary phase by mobile phase .The sample  is  

placed on edge of the stationary phase (a solid or liquid) and a mobile  phase is  allowed to flow over the 

stationary phase to sweep the sample along the length  of the stationary phase .Component which are strongly 

adsorbed to the  stationary phase are swept less rapidly along the length of the stationary phase  than those 

components that are less strongly adsorbed to stationary phase The word chromatography is derived from the 

Greek letters chromos    meaning colour and the graphy means colour writing. The initial use of the  terms is 

attributed to Tswett,  who separated colour bands of plant pigments on  a chromatography column that consist 

of an adsorbent powder that was washed  with a liquid solvent termed as mobile phase . This is carried down 

the length  of the tube that contains an immobile solid or liquid phase i.e. stationary phase 

http://www.ijrti.org/


© 2024 IJNRD | Volume 9, Issue 3 March 2024| ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2403460 International Journal of Novel Research and Development (www.ijnrd.org) 
 

 
e497 

c497 

 

 Experimental Data-     System Suitability Studies- 

    The system suitability was evaluated by analyses of Isoniazid and Rifampicin mixture at concentration of 10-

50 µg/ml for Isoniazid and 15-75 µg/ml for Rifampicin and measured at 260 nm and 313 nm . The column 

efficiency, resolution, and peak asymmetry were calculated for the standard solutions 

 

 

Linearity and Range 

The linearity response was determined by analyzing 6 independent levels of concentrations in the range of 10-

50μg/ml for Isoniazid and 15- 75μg/ml Rifampicin. 

 

    Intra-day precision: 

Sample solutions containing 10 mg of Isoniazid and 15 mg of Rifampicin three different concentration 

(20µg/ml, 30µg/ml, 40µg/ml Isoniazid and (30µg/ml, 45µg/ml, 60µg/ml) Rifampicin.  Isoniazid and Rifampicin 

were analyzed two times on the same day and %R.S.D was calculated. 

 

 

Inter-day precision: 

Sample solutions containing 10 mg of Isoniazid and 15 mg of Rifampicin three different concentration 

(20µg/ml, 30µg/ml, 40µg/ml Isoniazid and (30µg/ml, 45µg/ml, 60µg/ml) Rifampicin. Isoniazid and 

Rifampicin were analyzed three times on the different day and 

%R.S.D was calculated. 

 

 

   Accuracy 

The accuracy was determined by Isoniazid and Rifampicin (equivalent to 10 mg of Isoniazid and 15 mg of 

Rifampicin (80 %, 100 % and 120 % of the label claimed, respectively) to quantity equivalent to average weight 

of marketed tablets. This powder mixture containing 10 mg of Isoniazid and 15 mg of Rifampicin were triturated 

and then subjected to chromatographic analysis using the described method. The resulting mixtures were 

analyzed in triplicates over three days. The % recovery of added drug was taken as a measure of accuracy.

 

  Robustness: 

The mobile phase composition was changed in (±1 ml/ min-1) proportion of Methanol: 0.1%OPA (pH adjusted 

4.2 with TEA)in the mobile phase composition and the flow rate was (±1ml/ min-1) and the change in detection 

wavelength (±1 ml/ min-1) and the effect of the results were examined it was performed using 30 µg/ml and 

45µg/ml solution of Isoniazid and Rifampicin in duplicate. 

Ruggedness 

Ruggedness of an analytical technique is the capacity of a method to stay unaffected by extremely little but 

intentional changes in performance parameters, which in turn gives confidence that the produced approach is 

trustworthy to employ 
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RESULT AND DISCUSSION 

UV Spectroscopy 

UV absorption of 10 µg/mL solution of Isoniazid and Rifampicin in Methanol was generated, and absorbance 

was taken in the range of 200-400 nm. λmax of Isoniazid and Rifampicin in Methanol was found to be 260 and 

313 nm respectively 
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Fig.No:01  Iso-absorptive point of Isoniazid and Rifampicin
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Chromatographic behavior of Isoniazid and Rifampicin mobile phase of various compositions 

 

Thus, from the above, it has been observed that, using mobile phase of Methanol + Water (0.1%OPA) PH 4.2 

with TEA (72+28% v/v) 283 nm, 1 ml/ min, gave adequate retention time at 5.667 min and 8.002 min. with 

good peak shape (Theoretical plates of 5517 of Isoniazid & 6537 of Rifampicin). 

 

 

Fig.No: 02 Chromatogram of standard Combination of Isoniazid and Rifampicin 

Analytical of Method Validation  

Linearity: 

From Isoniazid standard stock solution, different working standard solution (10- 50μg/ml) were prepared in 

mobile phase Likewise from Rifampicin standard stock solution different working   standard   solution (15-

75μg/ml) were prepared in  mobile   phase 20 μl  of  sample  solution  was  injected  into  the  chromatographic 

system  

 

Accuracy 

Recovery studies were performed to validate the accuracy of developed method. To pre analyzed tablet solution, 

a definite concentration of standard drug (80%, 100%, and 120%) was added and then its recovery was analyzed. 

 

The method was established by analyzing various replicates standards of Isoniazid and Rifampicin. All the 

solution was analyzed thrice in order to record any intra-day & inter- day variation in the result that concluded. 

The result obtained for intraday is shown in (Table No. 01) respectively. 
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Precision:- 

Intraday and Inter day Precision studies on RP-HPLC for Isoniazid and Rifampicin which shows the high 

precision %amount in between 98% to 102% indicates to analytical method that concluded. 

    Robustness 

Robustness Study of Isoniazid: 

The changes were did flow rate (±1 ml/ min-1), PH of mobile phase composition (±1 ml/ min-1),and Wavelength 

(±1 ml/ min-1) .%RSD for peak area was calculated which should be less than 

 

Robustness Study of Rifampicin: 

The changes were did flow rate (±1 ml/ min-1), PH of mobile phase composition (±1 ml/ min-1), and 

Wavelength (±1 ml/ min-1). %RSD for peak area was calculated which should be less than 2%. 

Limit of detection =  3.3 X 7.08/82.41= 0.2833(μg/mL) 

Limit of Quantitation = 10 X 7.08/82.41= 0.8585 (μg/mL) 

The LOD and LOQ of Isoniazid was found to be 0.2833 (μg/mL) and 0.8585(μg/mL), analytical method 
that concluded 

Limit of Detection = 3.3X22.25/51.27=1.4321 (μg/mL) 

No. RT[min] Area[mV*s] TP TF Resolution 

30+20-01 4.546 3389.21997 7735 0.87 0.0000 

 7.131 2148.8991 9621 0.83 10.37 

    

45+30-01 4.548 4943.58984 7532 0.87 0.0000 

      

7.141 1287.41418 9166 0.82 10.19 

    

60+40-01 4.546 6508.3447 7733 0.87 0.0000 

      

7.130 1704.0970 9375 0.83 10.29 

    

Interday precision 

30+20-01 4.525 3410.4394 7707 0.75 0.0000 

      

7.021 888.35492 9638 0.75 10.12 

     

45+30-01 4.522 4945.6665 7866 0.76 0.0000 

      

7.037 1297.16833 9492 0.75 10.19 

     

60+40-01 4.510 6483.8657 7825 0.76 0.0000 

      

7.017 1725.0614 9564 0.75 10.20 
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Limit of Quantitation =  10 X22.25/ 51.27=4.3398 (μg/mL) 

 

 

The LOD and LOQ of Rifampicin was found to be 1.4321 (μg/mL) and 4.3398 (μg/mL), analytical method 

that concluded. 
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