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A UV Spectrophotometric method for the determination of Chlorpheniramine Maleate 

in Bulk and its pharmaceutical dosage form. The wavelength was selected using water, 

0.1 N HCl and 0.1 N NaOH as solvents (later HCL was selected as final solvent). The 

method was found to be specific with the appearance of the corresponding maxima at 

268 nm. Linearity was observed at concentration of 10µg/ml – 50µg/ml and a correlation 

coefficient (R2) of 0.997. Limits of detection and quantification were respectively 0.62 

and 0.187. The tolerance limits for the different concentration levels (80, 100 and 120%) 

were respectively: 100.2, 100.5 and 99.5%. The results of method validation were in the 

acceptable range as per ICH guidelines.  
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INTRODUCTION 

Chlorpheniramine Maleate is chemically 1-(N, N, 

Dimethylamine)-3-(p-chlorophenyl)-3-(alpha-

pyridyl) propane maleate (Fig.1). CPM is a first-

generation alkyl amine antihistamine. Mechanism 

of Chlorpheniramine binds to the histamine H1 

receptor. It blocks the action of endogenous 

histamine, which subsequently leads to temporary 

relief of the negative symptoms brought on by 

histamine [5]. Uses of Chlorpheniramine maleate 

is effectively used to treat common cold, 

conjunctivitis and acute allergic symptoms like 

rhinitis and urticaria, sneezing, rhinorrhea and 

itching of eyes, nose, throat and pruritus, atopic 

dermatitis, contact dermatitis and insect bites. 

https://www.ijpsjournal.com/
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Figure 1: Structure of Chlorpheniramine Maleate 

Unfortunately, due to lack of resources, the latter 

could not check the quality of all pharmaceutical 

products circulating in the countries [6, 7, 8, 9]. In 

the treatment of allergy, Chlorpheniramine 

Maleate, as an essential drug to its effectiveness 

and lower cost and is distributed worldwide as a 

generic compound [10, 11]. The present study 

describes the development and validation of novel, 

alternative and simplified analytical method for 

the quantification of antihistamine drug 

Chlorpheniramine Maleate that meets the 

requirements of the International Conference on 

Harmonization, which shows the practicality, 

reliability, safety and low cost of using this method 

routinely in pharmaceutical industry. Analytical 

method performance characteristic are defined to 

meet the need of analytical target profile. 

According to USP & ICH guidelines there are 

many validation parameters for separations, which 

are considered as method performance 

characteristics. 

MATERIAL AND METHOD:  

➢ Instrument: UV- Visible spectrophotometer 

(Double beam) having matched quartz cells of 

light path 1 cm of ELICO - Model (SL-159).  

➢ Apparatus: Electronic analytical weighing 

balance   

➢ Glassware: Volumetric flask (Borosilicate), 

Pipettes, etc.  

➢ Reagents and chemicals: Chlorpheniramine 

Maleate (Jai Radhe Sales), hydrochloric acid 

(Sigma Aldrich), Chlorpheniramine Maleate 

Tablets (Dr. Reddy’s). 

Preparation of Standard and Working 

Solutions: 

1. Chlorpheniramine Maleate Standard Stock 

Solution (1000 µg/ml): 

• Weigh 10 mg of Chlorpheniramine maleate 

and transfer it to a 10 ml volumetric flask. 

• Add 5 ml of hydrochloric acid (HCl) to 

dissolve the drug. 

• Finally, add more HCl to bring the solution up 

to the 10 ml mark. 

2. Chlorpheniramine Maleate Working Stock 

Solution (100 µg/ml): 

• Take 1.0 ml of the above stock solution and 

transfer it to a 10 ml volumetric flask. 

• Fill the flask with HCl up to the 10 ml mark. 

• This solution can then be further diluted to 

prepare concentrations between 10-50 µg/ml. 

Analysis of Tablets: 

1. Finely grind a tablet that contains 5 mg of 

Chlorpheniramine maleate. 

2. Transfer the powdered tablet into a 50 ml 

volumetric flask and add HCl to reach the 50 

ml mark. 

3. Filter the solution using Whatman filter paper. 

4. Dilute the filtered solution further to get a 

concentration of 30 µg/ml. 

5. The drug content in this solution is determined 

using the calibration curve of the standard 

Chlorpheniramine maleate solution. 

METHOD DEVELOPMENT: 

The method was validated by evaluating the 

following parameters: selectivity, linearity and 

range, accuracy, trueness (recovery), limit of 

detection (LOD) and limit of quantification (LOQ) 

as specified in the International Conference on 

Harmonization protocol [12]. The method has 
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been validated using the accuracy profile as 

previously described [13,14,15,16]. 

Selection of solvent system: 

The selection of solvent as made after determining 

the solvent of Chlorpheniramine maleate in 

different solvents like water, 0.1N HCl, 0.1N 

NaOH, 0.1N H2SO4. Chlorpheniramine maleate is 

insoluble in water and soluble in HCl. So HCl is 

selected as a solvent system for this UV-method 

development. 

Preparation of standard stock solution: 

Chlorpheniramine maleate standard stock solution 

(100µg/ml): 

A 10mg of Chlorpheniramine maleate was 

weighed accurately and transferred to a 100ml 

volumetric flask. Now add 10ml of HCl to this 

volumetric flask to make up the volume with 0.1N 

HCl up to 100ml.  

Preparation of 0.1N HCl solution: 

2.2ml of 0.1N HCl is transferred in a 250ml 

volumetric flask and makes up the volume up to 

250ml with distilled water.  

Selection of Wavelength: 

The drug is soluble in 0.1N HCl, prepared with 

different concentrations of solution. These 

solutions recorded the spectrum between 200 to 

400 nm. In UV-Spectrophotometric method 

wavelength 268nm was selected for determination 

of Chlorpheniramine maleate. 

Method Validation: According to ICH Q2 (R1) 

Guideline the method was validated [17,18,19,20].  

Linearity: 

The solution was prepared by pipetting 1, 2, 3, 4, 

5 ml from working stock solution into 10ml 

volumetric flask and the volume was adjusted to 

mark with HCl to produce 10 - 50 μg/ml 

respectively. The absorbance of solutions was 

measured at 268nm. Calibration curve was 

generated by taking the absorbance verses 

concentration.  

Accuracy: 

The accuracy of the method was determined by 

calculating recovery of Chlorpheniramine maleate 

by the standard addition method. Reference 

standard solution of each drug was added to 

samples at three different concentrations level 

(80,100 and 120%). At each level, samples were 

prepared in triplicate and the mean percentage 

recoveries and % RSD value was calculated. 

Precision (Repeatability): 

Aliquots of 0.4 ml of working standard solution of 

Chlorpheniramine maleate (100μg/ml) were 

transferred to 10ml volumetric flask and volume 

was adjusted to HCl to get concentration of 

4μg/ml. The absorbance of solution was measured 

spectrophotometry six times to calculate % RSD. 

Intraday aliquots of 0.2, 0.3, 0.4 ml of working 

standard solution of Chlorpheniramine maleate 

(100μg/ml) were transferred to 10ml volumetric 

flask and volume was adjusted to 0.1N HCl to get 

concentration of 2, 3 and 4 μg/ml. The absorbance 

of solution was measured by spectrophotometry 

three times and % RSD was calculated.  

Ruggedness: 

Ruggedness is a measure of reproducibility of test 

results under various conditions. 

Robustness: 

The robustness of an analytical procedure is a 

measure of its capacity to remain unaffected. It 

provides an indication of reliability during normal 

usage. 

Limit of detection (LOD)  

The LOD is estimated from the set of 5 calibration 

curves used to determine method linearity. The 

LOD may be calculated as,  

LOD = 3.3X
S. D

Slope
 

Where, SD = Standard deviation of the Y- 

intercepts of the 5 calibration curves.  

Slope = Mean of the 5 calibration curves.  

Limit of Quantitation (LOQ) 
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The LOQ is estimated from the set of 5 calibration 

curves used to determine method linearity. The 

LOQ may be calculated as,  

LOQ = 10X
S. D

Slope
 

Where, SD = Standard deviation of the Y- 

intercepts of the 5calibration curves.  

Slope = Mean of the 5 calibration curves 

RESULTS AND DISCUSSION:  

The present work describes UV 

Spectrophotometric method for analysis of 

Chlorpheniramine Maleate in tablets. 

Chlorpheniramine Maleate was soluble in 0.1N 

HCl. Standard Chlorpheniramine Maleate solution 

showed absorption maximum at 268nm was 

selected as the detection wavelength.  

Figure 2 Absorption Maxima in 0.1N HCl 

Linearity:  

Table 1: Calibration of Chlorpheniramine Maleate 

S. No. Concentration Absorbance 

1 2 0.248 

2 4 0.462 

3 6 0.648 

4 8 0.824 

5 10 0.986 

Figure 2: Calibration curve of Chlorpheniramine maleate 

Limit of Detection (LOD): 

The limit of detection was found to be 0.62µg/ml.  

Limit of Quantitation (LOQ):  

The limit of quantitation was found to be 

1.87µg/ml.  

Precision: 

 

 

 

 

0

0.2

0.4

0.6

0.8

0 20 40 60

Series1A
b

so
rb

an
ce

Concentration



Dr. Kiran Kumar Buralla, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 2, 2041-2047 |Research  

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                               2045 | P a g e  

Table 2: Precision of Chlorpheniramine Maleate 

Concentration 

(µg/ml) 

Precision 

Absorbance Mean SD % RSD 

2 0.248 

0.248 0.00816 0.329 2 0.247 

2 0.249 

4 0.462 

0.462 0.00172 0.370 4 0.463 

4 0.461 

Accuracy: 

Table 3: Accuracy of Chlorpheniramine Maleate 

Concentration SD %RSD Mean % Recovery 

80% 0.001247 0.1513 100.2 

100% 0.001247 0.126322 100.5 

120% 0.002055 0.206237 99.5 

Ruggedness: 

Table 4: Ruggedness of Chlorpheniramine Maleate 

Concentration Absorbance SD % RSD 

Analyst-1 Analyst-2 

10 0.263 0.259 0.0028 1.084 

20 0.388 0.393 0.0035 0.905 

30 0.467 0.452 0.0042 0.945 

40 0.573 0.569 0.0028 0.495 

50 0.708 0.698 0.007 1.006 

Robustness: 

Table 5: Robustness of Chlorpheniramine Maleate 

Concentration Wavelength SD % RSD 

266 nm 268 nm 270 nm 

10 0.259 0.267 0.266 0.0043 1.651 

15 0.320 0.328 0.329 0.0049 1.515 

20 0.429 0.445 0.443 0.0087 1.986 

25 0.553 0.571 0.569 0.0098 1.748 

30 0.665 0.683 0.679 0.0094 1.399 

CONCLUSION:  

The proposed method development and validation 

of UV-spectrophotometric method was to 

determine Chlorpheniramine maleate. The 

developed method was validated in 0.1N HCl 

according to ICH guidelines. It has shown to be 

accurate, precise and cost effective. It doesn't 

require expensive and enlightened and chemicals 

in contrast with chromatographic method. It can be 

used for quality control analysis and quantification 

of the drug in the formulations The 

Chlorpheniramine maleate maximum absorption 

is 268 nm. The linearity occurs in the range 10-

50µg/ml. The correlation coefficients should be 

near to 0.997. Precision was determined thrice in a 

day with 2 concentrations taken 3 times with % 

RSD 0.329,0.370 for 2 µg/ ml and 4µg/ml 

respectively. Accuracy for Chlorpheniramine 

maleate was evaluated for 80,100 and 120%. % 

recovery of accuracy was found to be 100.2%, 
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100.5%, 99.5% respectively. Ruggedness was 

evaluated RSD was found to be less than 2%. For 

robustness absorbance taken at 266, 268 and 270 

nm and RSD was found to be less than 2%. The 

limit of Detection and Quantitation were 

respectively 0.62 µg/ml and 1.87µg/ml 

REFERENCES 

1. Rajesh N Koladiya and KP. UV 

Spectrophotometric Methods for Estimation of 

Chlorpheniramine Maleate (CPM) In 

Pharmaceutical Dosage Form by Absorption 

Maxima Method and Area under Curve. 

RJPBCS. 2013; 4(2):764.  

2. Maria Ashfaq AAS, Rabia Bushra, Atta-ur-

Rehman, Mirza Tasawur Baig, Ambreen 

Huma and Maryam Ahmed. 

Spectrophotometric method development and 

validation for determination of 

chlorpheniramine maleate in bulk and 

controlled release tablets. Pak J Pharm Sci. 

2018; 31(1):358.  

3. Bhupendra Singh NK, Geetanjali Saini, Amit 

Chaudhary, Kritika Verma, Manish Vyas. 

Quality by Design: A Systematic Approach for 

the Analytical Method Validation. Journal of 

Drug Delivery & Therapeutics. 2019; 

9(3):1012.  

4. Peraman R BK, Padmanabha Reddy Y. 

"Analytical quality by design: a tool for 

regulatory flexibility and robust analytics. Int J 

analyst chem. 2015:8.  

5. Galli JS, Tsai M, Piliponsky AM. The 

development of allergic inflammation. Nature, 

2008; 24(7203): 445–454. DOI: 

10.1038/nature07204.  

6. WHO. 2017. News release of the 28th 

November 2017 on falsified medical products. 

WHO, Geneva.  

7. Djibrine MA, Tidjani A, Ngandolo BN, 

Nadlaou B, Barro N. Microbiological quality 

of some street foods in N'Djamena, Chad: case 

of sandwiches. Int. J. Biol. Chem. Sci., 2018; 

12(3): 1113-1122. DOI: 10.4314/ijbcs. 

v12i3.3.  

8. Diabate M, Dossou J, Nimaga D, Gbogouri 

AG, Amani GN. Etude diagnostique des 

pratiques de friture du thon du mets “Garba” 

consommé dans la ville d’Abidjan (Cote 

d’Ivoire). Int. J. Biol. Chem. Sci., 2018; 12(3): 

1333-1344. DOI: 10.4314/ijbcs. v12i3.21. 

9.  Ishaku SG, Bakare-Odunola TM, Musa A, 

Yakasai IA, Garba M, Adzu B. Evaluating the 

effect of artesunate on the pharmacokinetics of 

gliclazide in diabetic subjects. Int. J. Biol. 

Chem. Sci., 2019; 13(4): 2104-2111. DOI: 

10.4314/ijbcs. v13i4.17.  

10. Hall EJ, Hall GH. Chlorpheniramine. In 

Encyclopedia of Toxicology (3 rd edn), 

Wexler P (ed). Academic Press: USA; 2014; 

923-924. DOI: 10.1016/B978-0-12- 386454-

3.00711-9.  

11. Djiambeu CLC. Validation d’une méthode de 

dosage sans extraction du maleate de 

chlorphénamine par Spectrophotometrie UV-

VISIBLE au Laboratoire National de Contrôle 

des Medicaments. Master thesis, Université 

Cheick Anta Diop de Dakar, Dakar, 2015; 54 

p. 

12. ICH, editor Validation of analytical 

procedures: text and methodology Q2 (R1). 

ICH Harmonized Tripartite Guideline. 2005.  

13. Feinberg M. Validation of analytical methods 

based on accuracy profiles. Journal of 

Chromatography A, 2007; 1158: 174–-183. 

DOI: 10.1016/j.chroma.2007.02.021.  

14. Frampas C, Ney J, Coburn M, Augsburger M, 

Varlet V. Xenon detection in human blood: 

Analytical validation by accuracy profile and 

identification of critical storage parameters. 

Journal of Forensic and Legal Medecine, 2018; 

58: 14-19. DOI: 10.1016/j.jflm.2018.04.005.  

15. Ibrahim AM, Hendawy HAM, Hassan WS, 

Shalaby A, El-sayed HM. Six Sigma quality 



Dr. Kiran Kumar Buralla, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 2, 2041-2047 |Research  

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                               2047 | P a g e  

approach for HPLC-UV method optimization. 

Microchemical Journal, 2019; 144: 303–308. 

DOI: 10.1016/j.microc.2018.09.023.  

16. Tittikpina NK, Wane TM, Diouf D, Thiam K, 

Diop A, Fall D, Diop MY, Sarr SO. 

Development and validation of a UV-Visible 

method for the determination of the active 

principle Efavirenz in tablets. International 

Journal of Biological and Chemical Sciences, 

2020; 14(1): 279-288. DOI: 10.4314/ijbcs. 

v14i1.23. 

17. Gandhi A RC. Quality by Design (QbD) in 

Pharmaceutical Industry: Tools, Perspectives 

and Challenges. Pharma Tutor. 2016; 4(11):20 

18. Kannissery Pramod MAT, Naseem A. Charoo, 

Shahid H. Ansari, Javed Ali. Pharmaceutical 

product development: A quality by design 

approach. Int J Pharm Investig 2016; 6(3):138.  

19. Bhutani H KM, Beg S, Singh S, Singh B. 

Quality by Design (QbD) in Analytical 

Sciences: An Overview. Pharma Times. 2014; 

46(8):75. 

20. Kiran Kumar Buralla Bhavani Chirra, Triveni 

Chodavarapu, Dommeti Divya Saidurga, 

Dutchari Yamini Priya, Analytical Method 

Development and Validation of UV 

Spectrophotometric for Levofloxacin in Bulk 

and Pharmaceutical Dosage Form, Int. J. of 

Pharm. Sci., 2025, Vol 3, Issue 2, 1563-1568. 

https://doi.org/10.5281/zenodo.14889227.  

 

HOW TO CITE: Basava Venkata Manaswini, Bangaru 

Kasinath, Bankapalli Lavanya, Bommali Likhita, Burra 

Pavani, Dr. Kiran Kumar Buralla, Analytical Method 

Development and Validation of Chlorpheniramine 

Maleate by Uv Spectroscopy, Int. J. of Pharm. Sci., 2025, 

Vol 3, Issue 2, 2041-2047. 

https://doi.org/10.5281/zenodo.14935815 
 

 


