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ABSTRACT: 

A precise, accurate, and robust reverse-phase high-performance liquid chromatography (RP-HPLC) method was 

developed and validated for the simultaneous estimation of Betamethasone  and Ofloxacin  in pharmaceutical 

tablet dosage forms. The chromatographic analysis was performed using a Phenomenex C18 column (150 mm × 

4.6 mm, 5 µm)  with a mobile phase comprising 0.01 N potassium dihydrogen phosphate (KH₂PO₄) buffer at pH 

4, acetonitrile, and methanol in the ratio of 60:30:10 (v/v/v). The flow rate was maintained at 1.0 mL/min, and 

detection was carried out at 265 nm. Retention time of Betamethasone and Ofloxacin were found to be 2.1min 

and 4.1min. The method was validated according to ICH Q2(R1) guidelines for parameters including linearity, 

precision, accuracy, sensitivity, robustness, and system suitability. The developed method proved to be simple, 

economical, and suitable for routine quality control analysis in pharmaceutical industries. 

 

 

INTRODUCTION 

Betamethasone is a potent glucocorticoid corticosteroid widely used for its anti-inflammatory, 

immunosuppressive, and anti-allergic properties. It is employed in treating various conditions, including 

dermatological disorders, autoimmune diseases, respiratory disorders, and ophthalmic conditions. Due to its 

high potency, precise quantification of Betamethasone is critical to ensure therapeutic efficacy while avoiding 

potential side effects like adrenal suppression, osteoporosis, and immunosuppression. 

Ofloxacin is a broad-spectrum fluoroquinolone antibiotic commonly used to treat bacterial infections such as 

respiratory tract infections, urinary tract infections, and ophthalmic and otic infections. It acts by inhibiting 

DNA gyrase and topoisomerase IV, enzymes essential for bacterial DNA replication and repair. Accurate 

quantification of Ofloxacin is necessary to maintain appropriate therapeutic levels, ensure bacterial eradication, 

and prevent the development of resistance. 

 
Fig. 1 Chemical structure of Betamethasone 
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Fig.2 Chemical structure of Ofloxacin 

 

Combination formulations containing Betamethasone and Ofloxacin, such as ophthalmic solutions, are 

frequently prescribed for the management of mixed infections and inflammatory conditions. Analytical methods 

for simultaneous estimation of these drugs must be sensitive, accurate, precise, and rapid, considering the 

challenges posed by their differing chemical structures and physicochemical properties. 

Reversed Phase High Performance Liquid Chromatography (RP-HPLC) is a widely preferred analytical 

technique due to its high resolving power, reproducibility, and suitability for routine analysis. Method 

development and validation according to International Conference on Harmonisation (ICH) guidelines are 

imperative to ensure the method’s reliability and regulatory compliance. 

The current study focuses on developing and validating a simple, robust, and cost-effective RP-HPLC method 

for the simultaneous determination of Betamethasone and Ofloxacin in pharmaceutical dosage forms. The 

method is optimized for critical parameters such as retention time, resolution, linearity, accuracy, precision, 

detection and quantitation limits, and robustness. The validated method can be employed for quality control and 

routine analysis in pharmaceutical industries. 

MATERIALS AND METHODS 

Materials 

Betamethasone and Ofloxacin, combination formulation (Oflatop D Eye/Ear Drops), distilled water, acetonitrile, 

phosphate buffer, ammonium acetate buffer, glacial acetic acid, methanol, potassium dihydrogen phosphate 

buffer, tetrahydrofuran, triethylamine, and ortho-phosphoric acid were used. 

Instruments 

The HPLC instrument used was the WATERS HPLC 2965 system equipped with an Auto Injector and PDA 

Detector, operated via Empower 2 software. A UV-VIS spectrophotometer (PG Instruments T60) with a 

bandwidth of 2 mm and 10 mm matched quartz was used for absorbance measurements of Betamethasone and 

Ofloxacin solutions. 

Methods 

Preparation of Buffer 

A 0.01 N KH₂PO₄ buffer was prepared by accurately weighing 1.36 g of potassium dihydrogen orthophosphate 

and dissolving it in 900 ml of Milli-Q water in a 1000 ml volumetric flask. The solution was degassed by 

sonication and made up to volume with Milli-Q water. The pH was adjusted to 4 using diluted ortho-phosphoric 

acid. 

Standard Preparation:  

Accurately Weighed and transferred 10mg of Betamethasone and 30 mg of Ofloxacin working Standards into 

100ml clean dry volumetric flask, add 3/4 ml of diluent, sonicated for 5 minutes and make up to the final 

volume with diluents.  

Sample Preparation: 

1 ml from the formulation was transferred to 10ml volumetric flask and made up to the mark with diluents. 

From the above solution 1 ml was diluted to 10ml. 

Linearity: Linearity solutions are prepared such that 0.25 ml, 0.5ml, 0.75 ml, 1ml, 1.25ml, 1.5ml from the 

Stock solutions of Betamethasone and Ofloxacin  are taken in to 6 different volumetric flasks and diluted to 

10ml with diluents to get 2.5µg/ml, 5µg/ml, 7.5µg/ml, 10µg/ml, 12.5µg/ml, 15µg/ml of Betamethasone  and 

7.5µg/ml, 15µg/ml, 22.5µg/ml 30µg/ml, 37.5µg/ml, 45µg/ml of Ofloxacin . 

RESULTS AND DISCUSSION 

Method development: 

An optimized RP-HPLC method was developed utilizing a Phenomenex C18 column (150 mm × 4.6 mm, 5 µm) 

to achieve efficient separation. The mobile phase comprised a mixture of 0.01 N potassium dihydrogen 

phosphate (KH₂PO₄) buffer at pH 4, acetonitrile, and methanol in the ratio of 60:30:10 (v/v/v), delivering 

effective resolution and peak shape. The flow rate was maintained at 1.0 mL/min, and the detection was carried 

out at a wavelength of 265 nm. The column oven temperature was set at 30°C to ensure reproducibility and 
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stability of retention times. The diluent used for sample and standard preparation consisted of water and 

acetonitrile in a 50:50 ratio. A fixed injection volume of 10 µL was employed for all chromatographic runs, 

contributing to consistent and reliable quantification. 

 
Fig 3. Optimized chromatogram of Betamethasone  and Ofloxacin 

1. System Suitability 

The retention times for Betamethasone and Ofloxacin were 2.1 min and 4.1 min, respectively. Theoretical plates 

were 2014 for Betamethasone and 4875 for Ofloxacin. Tailing factors were 1.02 and 1.42, respectively. 

Resolution was found to be 4.2, meeting ICH requirements. 

2. Linearity 

Linearity was confirmed in the concentration ranges of 2.5–15 µg/ml for Betamethasone and 7.5–45 µg/ml for 

Ofloxacin. Regression equations were: 

Betamethasone: y = 45035x + 6902.7 (R² = 0.999) 

Ofloxacin: y = 104186x + 28554 (R² = 0.9998) 

 
Fig: 4 Calibration curve of Betamethasone    

 

Fig: 5. Calibration curve of Ofloxacin    

3. Precision 

Intraday Precision 

%RSD for Betamethasone and Ofloxacin were 0.9 and 0.8, respectively, indicating high precision. 

Interday Precision 

%RSD values after 24 hours were 1.6 for Betamethasone and 1.1 for Ofloxacin, confirming reproducibility. 

4. Accuracy 

Three different concentrations (50%, 100%, and 150%) were analyzed in triplicate. Average recovery was: 

• Betamethasone: 98.4% 

• Ofloxacin: 100.08% 
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Table: 1. Accuracy results of Betamethasone and Ofloxacin 

 

 

Sample 

 

Amount taken 

(µg/ml) 

 

Amount 

Recovered (µg/ml) 

 

Recovery (%) 

 

AVG 

Betamethasone 

5 4.87 97.4 

98.4 10 9.91 99.1 

15 14.81 98.73 

Ofloxacin 

15 14.69 97.93 

100.08 99.53 30 29.86 

45 46.25 102.77 

 

Limit of Detection (LOD) 

• Betamethasone: 0.50 µg/ml 

• Ofloxacin: 0.90 µg/ml 

Limit of Quantification (LOQ) 

• Betamethasone: 1.53 µg/ml 

• Ofloxacin: 2.70 µg/ml 

7. Robustness 

Method robustness was confirmed under slight variations in flow rate, mobile phase composition, and 

temperature. All %RSD values remained within acceptable limits (<2%). 

8. Assay 

Assay of tablet formulation showed average content of: 

• Betamethasone: 98.04% 

• Ofloxacin: 100.52% 

%RSD values were 1.63% and 1.1%, respectively, confirming method suitability for routine QC analysis. 

Conclusion 

A simple, Accurate, precise method was developed for the simultaneous estimation of the Betamethasone  and 

Ofloxacin  in Tablet dosage form. Retention time of Betamethasone and Ofloxacin  were found to be 2.1min and 

4.1min. %RSD of the Betamethasone and Ofloxacin were and found to be 0.9 and 0.8 respectively. %Recovery 

was Obtained as 98.4 and 100.08 for Betamethasone and Ofloxacin,  respectively. LOD, LOQ values are 

obtained from regression equations of Betamethasone  and Ofloxacin  were 0.50 and 0.90 & 1.53 and 2.70, 

respectively. Regression equation of Betamethasone  is y = 45035x + 6902.7, and of Ofloxacin  is y = 104186x 

+ 28554. Retention times are decreased and that run time was decreased so the method developed was simple 

and economical that can be adopted in regular Quality control test in Industries.    

Acknowledgments 

I would like thank our principal sir and management of SAFA College of Pharmacy for providing this 

opportunity. 

 

REFERENCES 

1. International Conference on Harmonisation (ICH). ICH Q2(R1) – Validation of Analytical Procedures: 

Text and Methodology. Geneva: ICH Harmonised Tripartite Guideline; 2005. 

2. Snyder LR, Kirkland JJ, Dolan JW. Introduction to Modern Liquid Chromatography. 3rd ed. Hoboken: 

John Wiley & Sons; 2010. p. 1–960. 

3. Kazakevich Y, Lobrutto R. HPLC for Pharmaceutical Scientists. Hoboken: John Wiley & Sons; 2007. p. 

27–60. 

4. Swartz ME, Krull IS. Analytical Method Development and Validation. Boca Raton: CRC Press; 2012. p. 

23–50. 

5. Blessy M, Patel RD, Prajapati PN, Agrawal YK. Development of forced degradation and stability-

indicating studies of drugs—A review. J Pharm Anal. 2014;4(3):159–65. 

6. El-Enany N, et al. Simultaneous determination of corticosteroids using HPLC. J Pharm Biomed Anal. 

2008;47(4):765–770. 

7. Srinivas R, et al. Determination of betamethasone in human plasma by LC-MS/MS. J Chromatogr B. 

2006;832(2):192–198. 



 

 

Syed Suhail Basha et al., World J Pharm Sci 2025; 13(02): 164-168 

 

168 

 

8. Bhavsar AS, et al. Stability-indicating HPLC method for betamethasone sodium phosphate. Indian J 

Pharm Sci. 2012;74(5):453–457. 

9. Attimarad M, et al. UV spectrophotometric method for betamethasone and clotrimazole. J Young Pharm. 

2010;2(4):374–378. 

10. Faisal M, et al. UPLC-PDA method for topical betamethasone. Anal Lett. 2014;47(10):1657–1670. 

11. Kadi AA, et al. HPTLC determination of betamethasone dipropionate. J Chromatogr Sci. 2010;48(1):35–

38. 

12. Rao KR, et al. RP-HPLC method for estimation of betamethasone valerate. Int J Pharm Sci Res. 

2011;2(12):3134–3138. 

13. Kumar V, et al. Derivative spectrophotometric analysis of betamethasone. Asian J Chem. 

2011;23(9):3947–3950. 

14. Huang M, et al. GC-MS method for detection of corticosteroids in cosmetics. J Sep Sci. 2013;36(21–

22):3513–3519. 

15. Muralidharan S, et al. Capillary electrophoresis for corticosteroid analysis. Electrophoresis. 

2009;30(24):4300–4307. 

16. Singhvi I, et al. First-order derivative spectrophotometric analysis of betamethasone. Indian J Pharm Sci. 

2008;70(6):809–811. 

17. Shah J, et al. Micellar liquid chromatography for green analysis of corticosteroids. J Sep Sci. 

2016;39(5):904–911. 

18. Sahu PK, et al. Simultaneous determination of Ofloxacin and Ornidazole by RP-HPLC. J Pharm Anal. 

2011;1(1):20–25. 

19. Srinivas R, et al. Determination of Ofloxacin in human plasma by LC-MS/MS. J Chromatogr B. 

2003;788(2):299–306. 

20. Lalitha KV, et al. Spectrophotometric determination of Ofloxacin. Indian J Pharm Sci. 2002;64(4):309–

312. 

21. Basavaiah K, et al. Spectrophotometric methods for the estimation of Ofloxacin. Il Farmaco. 

2005;60(10):789–795. 

22. Wankhede SB, et al. RP-HPLC method for simultaneous estimation of Ofloxacin and Satranidazole. 

Indian J Pharm Sci. 2007;69(2):298–300. 

23. Aboul-Enein HY, et al. Enantioseparation of Ofloxacin by capillary electrophoresis. J Liq Chromatogr 

Relat Technol. 2000;23(6):915–925. 

24. Amin AS, et al. Spectrofluorimetric determination of Ofloxacin. J Pharm Biomed Anal. 

2002;27(6):1097–1104. 

 

 

 

 


