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 ARTICLE  INFO ABSTRACT 

Key words: 

UV-Visible spectrophotometric method has been developed for the DNHP, 

Apremilast,  determination of Apremilast in bulk dosage form. Method was developed by 

UV-Visible,        using chromogenic reagent, DNPH, under oxidative coupling reaction in the 

Spectrophotometric  presence of methanol, yielding an orange-red colored chromogen that has 

Method development.  shown the absorption maximum at around 480nm. Beer’s law has been 

 Access this article online 
Website: 

https://www.jgtps.com/ 
Quick Response Code: 

 
 

followed in the concentration range from 2µg/ml to 10µg/ml, where the 
Coefficient of determination (r²) = 0.998. Limit of Detection 0.057µg/ml and 

Limit of Quantification 0.173 µg/ml, respectively. The developed method has 

been validated as per ICH Q2 (R2) guidelines and shows wide applicability for 

the determination of apremilast in bulk dosage form with good recovery and 

reproducibility. 

 

INTRODUCTION: 

Apremilast, an orally bioavailable small-

molecule inhibitor of phosphodiesterase 4 

(PDE4), represents a critical therapeutic 

intervention in the management of chronic 

inflammatory and autoimmune pathologies. 

Chemically designated as N-[2-[(1S)-1-(3- 

ethoxy-4-methoxyphenyl)-2 

methylsulfonylethyl]-1,3-dioxoisoindol-4- 

yl]acetamide, the compound functions as a 

potent immunomodulator by targeting 

intracellular signaling pathways rather than 

utilizing the extracellular approach common 

in biologic therapies. 

The pharmacological efficacy of apremilast is 

rooted in its selective inhibition of the PDE4 

enzyme, which is the predominant 

phosphodiesterase found in inflammatory 

cells. By preventing the degradation of cyclic 

adenosine monophosphate (cAMP), 

apremilast induces an elevation of 

intracellular cAMP levels. This biochemical 

cascade subsequently suppresses the 

production of several key pro-inflammatory 

mediators, most notably Tumor Necrosis 

Factor-alpha (TNF-alpha), Interleukin-17 

(IL-17), and Interleukin-23 (IL-23). This 

broad-spectrum modulation allows for the 

regulation  of  the  inflammatory  response 
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across various systemic pathways, offering a 

multi-faceted approach to symptom 

management. 

 
Fig.1: Structure of Apremilast 

A survey of the literature indicates that 

several analytical techniques—including 

spectrophotometry, high-performance liquid 

chromatography     (HPLC),  and  liquid 

chromatography–mass spectrometry  (LC- 

MS)—have been established for the 

quantification of Apremilast. However, there 

is a lack of reported methods for the 

estimation of Apremilast using UV-Visible 

spectrophotometry coupled with chromogenic 

reagents. Therefore, the present study focuses 

on the development and validation  of    a 

novel   UV-Visible spectrophotometric 

method utilizing these 2,4 dinitrophenyl 

hydrazine (DNPH).6-12 Spectrophotometry 

remains a cornerstone of pharmaceutical 

quality control due to its cost-effectiveness 

and lack of reliance on complex 

chromatography or  hazardous solvents. To 

overcome inherent limitations in detection, 

2,4-dinitrophenylhydrazine (DNPH) is 

frequently employed as a derivatizing agent. 

This chemical modification significantly 

boosts both analytical sensitivity and 

selectivity. The present study expands upon 

previous work to develop and validate 

streamlined, sensitive spectrophotometric 

protocols for quantifying specific drugs via 

DNPH-mediated derivatization. 

MATERIALS AND METHODS13-16 

Instruments 

The UV-Visible spectrophotometer 

(Shimadzu-1800), interfaced with a computer  

equipped  with  Shimadzu  UV 

Probe 2.0 software was used for all 

spectrophotometric measurements. 

Materials 

All chemicals used were of analytical grade. 

Aprelimast was obtained as a gift sample.  

Preparation of reagents 

0.1 2,4 Dinitrophenyl hydrazine reagents: 

Weigh 0.1g of 2,4 DNPH in a mixture of 10ml 

methanol and 0.5ml conc. HCL, and dilute the 

resultant mixture to 100ml with methanol. 

Preparation of 0.1N NaOH 

4g NaOH was weighed accurately and 

dissolved in a 100 mL volumetric flask with 

distilled water and make up the volume to 

100ml. 

Preparation of standard solution17-22 

Standard Apremilast, 10mg, was weighed 

and transferred to 10 ml volumetric flask and 

dissolved in methanol. The content of the 

flask was shaken for 20mins and made up to 

the mark with methanol to give 1000µg/ml. 

From this stock solution 1ml was pipette out 

in to another 10ml of volumetric flask and 

the volume was made up to 10ml with 

methanol to give  100µg/ml. From this 

solution, 1 mL was pipette into another 10 

mL volumetric flask, and the volume was 

made up with methanol to give 10 µg/mL. 

The absorbance was measured in  the 

wavelength range from 200 to 300nm against 

blank as methanol. It shows the maximum 

absorbance 230nm. 

Determination of absorption maximum 

1 ml of standard solution was taken into 10ml 

volumetric flask. To this, add 2ml of 

2,4DNPH reagent and 1.5ml of 0.1N NaOH. 

The mixture was further diluted with 

methanol to make up to 10ml. The optical 

absorbance was measured in the wavelength 

range from 200 to 800nm against a blank as 

methanol. It shows the maximum absorbance 

as 480nm. 

Method validation23-26 

Validation parameters, Linearity, Precision, 

Accuracy, System suitability and LOD and 

LOQ were performed according to ICH. 
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Fig. 2: Possible reaction of Apremilast with DNPH 

RESULTS 

Linearity: 
 

Fig.3: Calibration curve of Apremilast with 

Table No.1: Calibration curve of Apremilast DNHP reagent 

Precision: 

Repeatability 

Table No.2: Repeatability data of apremilast using DNHP 
 

S.No. Concentration(µg/ml) Absorbance Mean± SD %RSD 

1 3 0.032  

 

0.031±0.005 

 

 

 

1.3 

2 3 0.031 

3 3 0.032 

4 3 0.032 

5 3 0.031 

6 3 0.032 

 

S.No 

Volume 

of 

Solution 

Concentration 

(µg/ml) 

 

Absorbance 

1 0 0 0 

2 0.2 2 0.023 

3 0.4 4 0.045 

4 0.6 6 0.066 

5 0.8 8 0.087 

6 1 10 0.104 
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Precision -Intra Day 

Table No.3: Intra-day precision data of Apremilast using DNHP reagent 

S.No. Concentration(µg/ml) Absorbance Mean± SD %RSD 

 

1 

2  

 

 

 

Day -1 

0.023  

0.022±0.005 

 

1.9 2 0.022 

2 0.023 

 

2 

3 0.031  

0.031±0.005 

 

1.8 3 0.032 

3 0.032 

 

3 

4 0.044  

0.044±0.005 

 

1.2 4 0.045 

4 0.045 

Precision -Inter Day 

Table No.4: Inter –day precision data of Apremilast using DNHP reagent 

S.No. Concentration(µg/ml) 
Absorbance 

Mean± SD %RSD 
Day -1 Day -2 Day -3 

1 2 0.023 0.023 0.024 0.022±0.005 1.9 

2 3 0.031 0.032 0.032 0.031±0.005 1.8 

3 4 0.044 0.044 0.045 0.04±0.005 1.3 

Accuracy 

Table No.5: Accuracy results of Apremilast using DNHP reagent 

 
S.No 

 
Levels 

 
Concentration 

Amount 

added 

Amount 

Recovered 
 

% Recovery ± SD 

1 50% 100 5 4.92 98.4±0.5 

2 100% 100 10 9.98 99.8±0.5 

2 150% 100 15 14.92 99.4±0.5 

LOD & LOQ 

LOD = 3.3 * SD/S 

SD = Standard deviation of slope 

S= Slope of calibration 

LOD = 3.3* 0.0018/0.104 = 0.057 

LOQ = 10 * SD/S 

LOQ = 10*0.0018/0.104 = 0.173 

Table No.6: Statistical data of Aprelimast 

Parameter Result 

λmax (nm) of drug 230 

λmax (nm) of 

drug+DNPH 
 

480 

Beer's law Limits (μg/ml) 2-10 

 
Regression equation 

0.1047x + 
0.0018 

Slope 0.104 

Intercept 0.0018 

Regression coefficient 

(r2) 
 

0.998 

LOD 0.057 

LOQ 0.173 

% Recovery 98.4-99.4 
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DISCUSSION 

The study aimed to enhance sensitivity by 

performing a derivatization reaction of 

Apremilast using 2,4-dinitrophenyl 

hydrazine (DNPH). Optimization of reagent 

volume to Aprelimast, yielding a prominent 

bathochromic shift and a stable chromophore 

with maximum absorbance at 480 nm. The 

method demonstrated excellent linearity over 

the range of 2–10 μg/mL (R² = 0.998), with a 

reliable regression model suitable for routine 

quantification. Precision was confirmed by 

intra- and inter-day %RSD values below 2%, 

and accuracy by recovery in the range of 

98.4–99.4%, indicating minimal matrix 

effect and strong method trueness. Sensitivity 

was high, with LOD and LOQ of 0.057 

μg/mL and 0.173 μg/mL, respectively, 

supporting trace-level detection. System 

suitabilitywas consistently met, underscoring 

the method's robustness.  

CONCLUSION 

The study successfully established and 

validated a simple, sensitive, and precise 

spectrophotometric method for quantifying 

apremilast via derivatization with 2,4- 

dinitrophenyl hydrazine (DNPH). In 

conclusion, the validated DNPH-derivatized 

spectrophotometric method shows 

reproducible performance characteristics that 

meet requirements for routine pharmaceutical 

analysis and provide a strong foundation for 

broader applications and method 

enhancements. 
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