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Abstract 

The present paper describes a simple, accurate and precise reversed phase High Performance Liquid Chromatography (HPLC) 

method for rapid and simultaneous quantification of Adapalene and Dapsone. The chromatographic separation was achieved on X-

Bridge C8 (150x4.6mm, 3.5µ) column. Mobile phase contained a mixture of 1mg Hexane Sulphonic acid of pH=5.0 adjusted with 

OPA is used as buffer and Acetonitrile in the ratio of 40:60 v/v, flow rate 1.0ml/min and UV detection at 249nm. The proposed 

method shows a good linearity in the concentration range of 1-15µg/ml of Adapalene and 50-750µg/ml of Dapsone under 

optimized conditions. Precision and recovery study results are in between 98-102%. In the entire robustness conditions %RSD is 

below 2.0%. Degradation has minimum effect in stress condition and solutions are stable up to 24hrs. This method is validated for 

different parameters like Precision, linearity, accuracy, limit of detection (LOD), limit of quantification (LOQ), ruggedness, 

robustness and forced degradation study were determined according to the ICH Q2B guidelines. All the parameters of validation 

were found to be within the acceptance range of ICH guidelines. 

Key words: RP-HPLC, Adapalene and Dapsone. 

 

INTRODUCTION 

Adapalene is a third-generation topical retinoid [1, 2] primarily used in the treatment of mild-moderate acne [3], and is also used 

off-label [4] to treat keratosis pilaris [5] as well as other skin conditions [6]. It is effective against acne conditions where 

comedones [7] are predominant. Per the recommendations of the Global Alliance on improving outcomes of Acne, retenoids such 

as adapalene are considered first line therapy in acne treatment and are to be used either independently or in conjunction with 

benzoyl peroxide and/or an antimicrobial agent for maxium antimicrobial agent for maximum efficacy [8, 9]. Furthermore, 

adapalene like other retinoids increases the efficacy and penetration of other topical acne medications that are used in conjunction 

with topical retinoids  as well as hastens [10] the improvement of the post-inflammatory hyper pigmentation [11] caused by acne. 

In the long term, It can be used as maintenance therapy [12]. While adapalene is often thought to be the least efficacious of the 

retinoid medications, two multicenter randomized double –blinded studies showed that the use of adapalene 0.1% lotion for 

12weeks improved inflammatory and non-inflammatory acne as well as reduced the total lesion count from baseline in those 

patients in the treatment group. 

                     
Fig. 1: Structure of Adapalene                                    Fig. 2: Structure of Dapsone 

 
Dapsone, also known as diamino diphenyl sulfone (DDS) is an antibiotic commonly used in combination with rifampicin and 

clofazimine for the treatment of leprosy [13]. It is a second-line medication for the treatment and prevention of pneumocystis 

pneumonia [14] and for the prevention of toxoplasmosis [15] in those who have poor immune function. Additionally, it has been 

used for acne, dermatitis herpetiformis and various other skin conditions. Dapsone is available both topically and by mouth. 

Severe side effects may include a decrease in blood cells, red blood cell [16] breakdown especially in those with glucose-6-

phosphate dehydrogenase deficiency (G-6-PD), or hypersensitivity. Common side effects include liver inflammation and a number 

of types of skin rashes. While the safety of use during pregnancy is not entirely clear some physicians recommended that it be 

continued in those with leprosy. It is of the sulfone [18] class. It is on the World Health Organization’s [19] list of essential 

medicines, the most effective and safe medicines needed in a health system [20]. The form, which is taken by mouth, is available 

as a generic drug and not very expensive.  
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MATERIALS AND METHODS 

 

Chemicals 

Acetonitrile, Ortho Phosphoric acid (OPA) and water (HPLC grade), Hexane sulphonic acid were purchased from Merck (India) 

Ltd. Worli, Mumbai, India. All APIs of adapalene and dapsone as reference standards were procured from Torrent Pharma, 

Ahmadabad. 

 

Equipment 

Waters alliance -2695 chromatographic system consisting of quaternary pump, PDA detector-2996 and chromatographic software 

Empower-2.0 was used.  

 

Chromatographic conditions 

Chromatographic separation was carried out in isocratic mode at room temperature using X-Bridge C8 (150x4.6mm, 3.5µ) column. 

The mixture of Hexane Sulphonic acid of pH=5 adjusted with OPA: Acetonitrile 40:60 v/v at a flow rate of 1.0ml/min was used as 

a mobile phase. The injection volume was 10µl and eluent was monitored at 249nm using PDA detector. The run time was 7min. 

 

Selection of wavelength 

The absorption spectra of solution of adapalene and dapsone were scanned over the range of 200-400nm by using PDA detector 

and the spectra was recorded. The spectrum was shown in fig.3. 

  

Fig. 3: PDA Spectrum of adapalene and dapsone 

Preparation of Standard solution: 

Weigh accurately 10mg of adapalene and 500mg of dapsone working standards were taken into a 100ml volumetric flask, add 

70ml of diluent and sonicated for 10min to dissolve the components, makeup to the mark with mobile phase. Further diluted 5ml 

of above solution to 50ml volumetric flask and diluted to volume with diluent. 

Preparation of Sample solution 

Weigh 10mg of adapalene and 500mg of dapsone equivalent weight of sample and transferred into 100ml volumetric flask and 

add 70ml of diluent and sonicated for 30min to dissolve the components and centrifuge for 30min then diluted up to the mark with 

diluent. Further dilute 5ml of above solution to 50ml diluent and it was filtered through 0.45µ nylon syringe filter.  

Validation Procedure 

The analytical method was validated as per ICH Q2 (R1) guidelines for the parameters like system Precision, specificity, accuracy, 

precision, linearity, robustness, limit of detection (LOD), limit of quantification (LOQ) and forced degradation. 

System Suitability 

System suitability parameters were measured to verify the system performance. The parameters including USP plate count, USP 

tailing and % RSD are calculated and found to be within the limits. 

Specificity 

Specificity is the ability to assess unequivocally the analyte in the presence of other components, which may be expected to be 

present in the sample and standard solution. It was checked by examining the chromatograms of blank samples and samples spiked 

with adapalene and dapsone.  

Accuracy 

Accuracy is the closeness of the test results obtained by the method to the true value. It was assessed by the recovery studies at 

three different concentration levels. In each level, a minimum of three injections were given and amount of the drug present, 

percentage recovery and related standard deviation were calculated. 
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Precision 

Precision of an analytical method is the degree of agreement among individual test results. It was studied by analysis of multiple 

sampling of homogeneous sample. The precision of the present method was assessed in terms of repeatability, intra-day and inter 

day variations. It was checked by analyzing the samples at different time intervals of the same day as well as on different days. 

 

Linearity and range 

Linearity of an analytical method is its ability to obtain results directly proportional to the concentration of the analyte in the 

sample within a definite range. The six series of standard solutions were selected for assessing linearity range. The calibration 

curve was plotted using peak area versus concentration of the standard solution and the regression equations were calculated. The 

least squares method was used to calculate the slope, intercept and correlation coefficient. 

 

LOD and LOQ 

LOD is the lowest amount of analyte in a sample that can be detected while LOQ is the lowest amount of analyte in a sample that 

can be determined with acceptable precision and accuracy. LOD and LOQ were separately determined based on the calibration 

curves. The LOD and LOQ for adapalene and dapsone were determined by injecting progressively low concentrations of standard 

solutions using the developed RP-HPLC method. The LOD and LOQ for calculated as 3.3s/n and 10s/n respectively as per ICH 

guidelines where s/n indicates signal-to-noise ratio. 

 

Stress Degradation 

Stress degradation should be no interference between the peaks obtained for the chromatogram of forced degradation preparations. 

Stress degradation studies were performed as per ICH guidelines Q1A (R2). The degradation peaks should be well separated from 

each other and the resolution between the peaks should be at least 1.0 and the peak purity of the principle peaks shall pass. Forced 

degradation studies were performed by different types of stress conditions to obtain the degradation of about 20%.  

 

 

 

Robustness 

The robustness of an analytical procedure is a measure of its ability to remain unaffected by small but deliberate variations in 

method parameters and provides an indication of its reliability during normal usage. Robustness study was performed by injecting 

standard solution into the HPLC system and altered chromatographic conditions such as flow rate (±0.2), organic content in the 

mobile phase (±10%). The separation factor, retention time and peak asymmetry were calculated by determining the effect of the 

modified parameters. 

 

RESULTS AND DISCUSSION 

Method Validation 

In this method system suitability, linearity, precision, accuracy, LOD, LOQ, robustness, forced degradation are validated for the 

selected drugs adapalene and dapsone drugs. The proposed method having standard solution and sample solution chromatograms 

are shown. 

 
Fig. 3: Chromatogram of standard 

 
Fig. 4: Chromatogram of sample 
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System suitability 

The HPLC system was stabilized for 60min to get a stable baseline. Six replicate injections of the standard solution containing 

10µg/ml of adapalene and 500µg/ml of dapsone were assessed to check the system suitability. The number of theoretical plate 

count for adapalene and dapsone were 4852 and 5542 respectively. Tailing factor for adapalene and dapsone were 1.12 and 1.09 

respectively. All the parameters were found to be within limit. 

 

Linearity 

Linearity of the method was evaluated by preparing a standard solution containing 10µg/ml of adapalene and 500µg/ml of 

dapsone. Sequential dilutions were performed to the given solutions at 10, 25, 50, 100, 125 and 150% of the target concentrations. 

These were injected and the peak areas are used to plot calibration curves against the concentration. The correlation coefficient 

values of these analytes were 0.999. The results were shown in table 1. 

Table 1: Linearity study results 

Analyte Linearity range Equation of calibration curve Correlation coefficient 

Adapalene 1-15µg/ml Y= 5406.6x+260.7 0.9994 

Dapsone 50-750µg/ml Y= 3962.3x+66812 0.9994 

 

            
 

            Fig. 5: Linearity plot for Adapalene                               Fig. 6: Linearity plot for Dapsone 
 
LOD and LOQ 

LOD and LOQ minimum concentration level at which the analyte can be reliably detected, quantified by using the standard 

formulas. LOD values for adapalene and dapsone were 0.01µg/ml and 0.5µg/ml. LOQ values for adapalene and dapsone were 

0.1µg/ml and 5µg/ml. 

Precision 

Method precision was investigated by the analysis of six separately prepared samples of the same batch. From these six separate 

samples solution was injected and the peak areas obtained used to calculate mean and percentage RSD values. The present method 

was found to be precise as %RSD of the less than 2.0%. The results are given in table 2. 

Table 2: Method Precision results 

Analyte Amount present % RSD 

Adapalene 10 0.62 

Dapsone 500 0.41 

 

Accuracy 

Accuracy was determined by recovery studies which were carried out in three different concentration levels (50%, 100% and 

150%). APIs with concentration 5, 10 and 15µg/ml of adapalene and 250, 500 and 750µg/ml of dapsone were prepared. As per the 

test method the test solution was injected to three preparations each spike level and the assay was performed. The percentage 

recovery values were found to be in the range of 98-102%. The results are given in table 3. 

Table 3: Accuracy (recovery) study results 

% of target 

concentration 

Adapalene 

(% Recovery) 

Dapsone 

(% Recovery) 

50 99.7 99.8 

100 99.9 100.1 

150 100.2 100.4 

Mean 

(% Recovery) 
99.9 100.1 

 

Ruggedness 

Ruggedness of the method was studied and showed that chromatographic patterns did not significantly change when different 

HPLC system, analyst, column. The value of percentage of RSD was below 2% exhibits the ruggedness of the developed method. 
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Robustness 

Robustness of the method was found to be %RSD should be less than 2%. Slightly variations were done in the optimized method 

parameters like flow rate (±20%), Organic content in mobile phase (±10%). The results are given in table 4. 

 

Table 4: Robustness results 

Drug Name 

Flow Plus 

(1.2ml/min) 

Flow Minus 

(0.8ml/min) 

Organic Plus 

(A66:34) 

Organic Minus 

(A54:46) 

%RSD 

Adapalene 0.58 0.61 0.69 0.78 

Dapsone 0.34 0.28 0.36 0.42 

 

Forced Degradation 

Forced degradation conditions such as acidic, basic, oxidation, thermal and water stress were attempted as per ICH Q1A (R2). The 

effect of assay on their results are shown below table 5. 

Table 6: Forced Degradation results 

Degradation 
Adapalene 

(% Degradation) 

Dapsone 

(% Degradation) 

Acid 15.6 17.7 

Alkali 18.9 15.8 

Peroxide 17.9 16.3 

Reduction 17.8 15.3 

Thermal 11.7 15.8 

 

CONCLUSION 

This method described the quantification of adapalene and dapsone in bulk and pharmaceutical formulation as per ICH guidelines. 

The developed method was found to be accurate, precise, linear and reliable. The advantage lies in the simplicity of sample 

preparation and the less expensive reagents were used. In addition two compounds are eluted within 7mins. The proposed HPLC 

conditions ensure sufficient resolution and the precise quantification of the compounds. Statistical analysis of the experimental 

result indicates that the precision and reproducibility data are satisfactory. The developed chromatographic method can be 

effectively applied for routine analysis in drug research.  

 

ACKNOWLEDGEMENT 

I sincerely thank the management for their consistence support and encouragement to accomplish this research endeavor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.jetir.org/


© 2019 JETIR June 2019, Volume 6, Issue 6                                                         www.jetir.org (ISSN-2349-5162) 

JETIR1906253 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 759 
 

REFERENCES 

1. Kiser, Philip D, Golczak, Marcin, Palczewski, Krzysztof. Chemistry of the Retinoid (visual) cycle. Chemical Reviews. 2013, 

114 (1): 194-232. 

2. Mudherjee S, Date A, Patravale V, Korting HC, Roeder A, Weindl G. Retinoids in the treatment of skin aging: an overview of 

clinical efficacy and safety. Clinical Interventions in Aging. 2006, 1 (4): 327-48. 

3. Bhate K, Williams HC. Epidemiology of acne vulgaris. The British journal of Dermatology. 2013, 168 (3): 474-85. 

4. Randall S. Stafford. Regulating off-label drug use-Rethinking the role of the FDA. N Eng J Med. 358 (14): 1427-1429. 

5. Wang JF, Orlow SJ. Keratosis Pilaris and its subtypes. Associations new molecular and pharmacologic etiologies and 

therapeutic options. American journal of clinical dermatology. 2018, 19 (5): 733-757. 

6. Rolewski SL. Clinical review. topical retinoids. Dermatology Nursing. 2003, 15 (5): 447-50, 459-65. 

7. Wise EM, Graber EM. Clinical pearl comedone extraction for persistent macrocomedones while on isotretinoin therapy. The 

journal of clinical and aesthetic dermatology. 2011, 4 (11): 20-1. 

8. Kolli, Sree S, Pecone, Danielle, Danielle, Pona, Adrian, Cline, Abigail, Feldman, Steven R. Topical retinoids in acne vulgaris. 

A systematic review. American journal of clinical dermatology.2019. 

9. Xiang, Leihong Flora, Troielli, Lozada, Vicente Torres, Tan, Jerry, Suh, Dae Hun, See, Jo-Ann, Piquero-martin, Jaime, Perez, 

Montserrat, Orozco, Beatriz. Practical management of acne for clinicians, an international consensus from the global alliance to 

improve outcomes in acne. Journal of the American academy of dermatology. 2018, 78 (2): S1-S23. el. 

10. Purveyor to the Swedish royal court since 1952. Hastens. com. 2018. 

11. Chandra M, Levitt J, Pensabene CA. Hydroquinone therapy for post-inflammatory hyperpigmentation secondary to acne: 

not just prescribable by dermatologists. Acta dermato- venerologica. 2012, 92 (3): 232-5. 

12. Pastagia J, Nicoara P, Robertson PB. The effect of patient-centered plaque control and periodontal maintenance therapy on 

adverse outcomes of periodontitis. J evid based dent pract. 2006, 6 (1): 25-32. 

13. Worobec SM. Treatment of leprosy/ Hansen’s disease in the early 21st century. Dermatologic therapy. 2008, 22 (6): 518-37. 

14. Aliouat- Denis C M, et al. Pneumocystis species, co-evolution and pathogenic power. Infection, genetics and evolution. 

2008, 8 (5): 708-726. 

15. Hunter C A, Sibley L D. Modulation of innate immunity by toxoplasma gondii virulence effectors. Nature reviews 

microbiology. 2012, 10 (11): 766-78.0. 

16. Goodman S R, Kurdia A, Ammann L, Kakhniashvili D, Daescu O. The human red blood cell proteome and interactome. 

Experimental biology and medicine. 2007, 232 (11): 1391-408. 

17. Metz A, Hebbard G. Nausea and vomiting in adults- a diagnostic approach. Aust fam physician. 2007, 36 (9): 688-92. 

18. Leo A. Paquette, Richard V C Carr. Phenyl vinyl sulfone and sulfoxide. Org. Synth. 1986, 64: 157. 

19. McCarthy, Michael. A brief history of the world Health Organization. The Lancet. 2002, 360 (9340): 1111-12. 

20. White F. Primary health care and public health care and public health foundations of universal health systems. Med Princ 

Pract. 2015, 24: 103-116. 

 

 

 

http://www.jetir.org/

