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BSTRACT: 

A simple and precise UV-Visible spectrophotometric method was developed for the simultaneous estimation of Dydrogesterone and 

Estradiol using methanol as a solvent. The simultaneous estimation was carried out by developing an Absorbance Correction Method 

wherein at 225 nm both the drugs show good absorbance whereas at 311 nm only Dydrogesterone shows absorbance. 

Dydrogesterone was found to be linear in the concentration range of 20-140 µg/ml at 225 nm and 5-50 µg/ml at 311 nm and Estradiol 

was found to be linear in the concentration range of 5-50 µg/ml at 225 nm. The mean % assay of Dydrogesterone and Estradiol in 

marketed formulation was found as of 100.83 % and 100.51 %, respectively. LOD and LOQ for Dydrogesterone was found to be 

0.613 and 1.859 µg/ml, and for Estradiol it was found to be at 0.743 and 2.253 µg/ml respectively. The results % Recovery for 

Dydrogesterone and Estradiol were observed in the range of 98.25-101.05 % and 98.02-101.73 % respectively. % RSD for precision 

study was found less than 2% for both the drugs. The developed method can be used for the simultaneous estimation of 

Dydrogesterone and Estradiol from tablet formulation. 

Keywords: Hormone Replacement Therapy, Dydrogesterone, Estradiol, Validation, UV Spectroscopic Method, Absorbance 
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INTRODUCTION 

Menopause, also known as the Climacteric, is the time when menstrual periods permanently stop, marking the end of reproduction. 

It typically occurs between the ages of 45 and 55 years, although the exact timing can vary. Menopause is usually a natural change. It 

can occur earlier in those who smoke tobacco. Other causes include surgery that removes both ovaries or some type of chemotherapy. 

At the physiological level, menopause happens because of decrease in the ovaries production of hormones estrogen and 

progesterone. While typically not needed, a diagnosis of menopause can be confirmed by measuring hormone levels in the blood or 

urine. Menopause is the opposite of menarche the time when a girls periods start. Recently FDA had launched new era of Hormone 

Replacement Therapy (HRT), which emphasized on profound long term and short term benefits of HRT for treating Menopausal 

symptoms1,2,3.                                                         

 

Figure 1: Structure of Dydrogesterone 4 

Dydrogesterone is a potent orally active progesterone receptor agonist that was developed in the 1950s and that has been widely used 

since the 1960s for menstrual disorders such as premenstrual syndrome, cycle irregularity, endometriosis, threatened miscarriage, 

habitual miscarriage, and for post-menopausal hormone therapy. Unlike other members of the progestin family, dydrogesterone and 

its main active metabolite, 20α-hydroxydydrogesterone do not have any clinically relevant agonistic or antagonistic activity on the 
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androgen, estrogen, and glucocorticoid receptors and only have mild anti-mineralocorticoid properties. Safety concerns owing to 

receptor cross-activation have precluded the use of the majority of the progestins in fertility treatment and pregnancy. Only bio 

identical progesterone, 17-hydroxy-progesteronecaproate and dydrogesterone are considered to be sufficiently safe for the 

developing fetus. 5,6 

 

Figure 2: Structure of Estradiol hemihydrate7 

Estradiol is a form of estrogen that regulates multiple functions in human body. It controls ovulation and the development of female 

sex characteristics, being classically considered a reproductive hormone, due to its well-known role in feedback signaling in the 

hypothalamic- pituitary-ovarian axis. Estrogens refer to any substance, natural or synthetic, that mimics the effects of the natural 

hormone. The three major naturally occurring forms of estrogens are estrone, estradiol, and estriol. Among this estradiol is the most 

potent and prevalent form, although several metabolites also have estrogenic hormonal activity. 8 

The literature survey revealed several analytical methods, such as UV-Visible spectrophotometry8- 12, Colorimetry13, HPLC14-18, 

Stability Indicating RP-HPLC19, TLC20, and Tandem Mass Spectrometry21 for the estimation of Dydrogesterone and Estradiol 

hemihydrate either as individual drugs or in combination with other compounds. However, there remains a need to develop simple 

and rapid spectrophotometric method to estimate these two drugs in combination. 

MATERIALS AND METHOD 

Instruments: 

• UV – Visible Spectrophotometer (Shimadzu – 1700, Software Version – UV Prob 2.32) 

• Electronic Weighing Balance (Sartorius- TE-214S) 

• Ultrasonicator (GT Sonic- GT-1730QTS) 

Chemicals: 

Dydrogesterone and Estradiol hemihydrate were received as gift sample from Montage Laboratories Pvt. Ltd, SH 9, Dhandha, Idar 

Road, Ta: Himstnagar, Dist: Sabarkantha- 383001, Gujarat, India. Whereas market formulation Femoston Conti (DYD 5 mg and 

Est 1 mg) was purchased from Abbott India Ltd. 

Preparation of Standard Stock Solutions 

1. Standard Stock Solution of Dydrogesterone (DYD) 

25 mg of standard DYD was weighed and transferred to 25 ml volumetric flask. DYD was dissolved in methanol by gentle shaking 

and volume was made up to the mark to obtain final concentration of 1000 µg/ml and labelled as ‘Stock DYD-A’. From the ‘Stock 

DYD- A’ (1000 µg/ml) solution 2.5 ml of aliquot was transferred into a 25 ml volumetric flask and the volume was made up to the 

mark with methanol. This solution was labelled as ‘Stock DYD-B’ (100 µg/ml). 
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2. Standard Stock Solution of Estradiol (EST) 

25 mg of standard EST was weighed and transferred to 25 ml volumetric flask. EST was dissolved in methanol by gently shaking 

and volume was made up to the mark up to obtain final concentration of 1000 µg/ml this was labelled as ‘Stock EST -A’. From the 

‘Stock EST -A’ (1000 µg/ml), 2.5 ml of aliquot was transferred to 25 ml of volumetric flask and volume was made up to the mark 

using methanol. This solution was labelled as ‘Stock EST-B’ (100 µg/ml). 

Selection of Analytical Wavelength 

From ‘Stock DYD-B’ solution further 1 ml of aliquot was transferred to 10 ml volumetric flask and the volume was made up to 

mark with methanol to obtain final concentration of (10 µg/ml). The solution was scanned in the spectrum mode from 200 nm to 

400 nm. 

From the ‘Stock EST-B’ (100 µg/ml) solution 0.2 ml of aliquot was pipetted out into 10 ml volumetric flask and the volume was 

made up to the mark with methanol to get the concentration of 2 µg/ml. The solution was scanned in the spectrum mode from 200 

nm to 400 nm. Overlain spectra are shown in Figure 3. 

 

Figure 3: Overlain spectra of DYD (10 µg/ml) and EST (2 µg/ml) in Methanol 

Calibration Curve for DYD and EST 

The stock solutions of DYD were diluted to get concentration range of 5-50 µg/ml and 20-140 µg/ml and absorbance of these 

solutions were measured at 311 and 225 nm respectively. While for EST the stock solution was diluted to get the concentration range 

of 5-50 µg/ml and absorbance of these solutions were measured at 225 nm. Calibration curves were plotted for these drugs as shown 

in the Figure 4, 5 and 6. 
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Figure 4 Calibration Curve of DYD (5-50 µg/ml) at 311nm in Methanol 

 

Figure 5: Calibration Curve of DYD (20-140 µg/ml) at 225 nm in Methanol 

 

Figure 6 Calibration Curve of EST (5-50 µg/ml) at 225 nm in Methanol 

Table 1: Linear Regression analysis for DYD and EST 

Drugs Parameter DYD EST 

Wavelength 311 nm 225 nm 225 nm 

Beer’s Law Limit (µg/ml) 5-50 µg/ml 20-140 µg/ml 5-50 µg/ml 

Correlation Coefficient (R2) 0.9992 0.9991 0.9992 

Slope 0.0213 0.0063 0.0185 

Intercept 0.0143 0.0256 0.0253 

A(1%,1cm) 213 63 185 

LOD (µg/ml) 0.613 3.148 0.743 

LOQ (µg/ml) 1.859 9.541 2.253 

In this method, two wavelengths 225 nm (λ1) and 311 nm (λ2) were selected in such a way that absorbance of EST is nearly zero at 

the analytical wavelength of DYD (311 nm). The concentrations of two drugs in mixture were calculated by using following 
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equations: 

CDYD = A1/ax1 CEST= (A2-ax2CDYD)/ay1 

Where, CDYD and CEST are the concentrations of DYD and EST respectively. A1 and A2 are the absorbances of the mixture at 

311 nm and 225 nm respectively. ax1 and ax2 are the Absorptivities of DYD at 311 nm and 225 nm respectively; whereas, ay1 is 

the Absorptivity of EST at 225 nm. 

Analysis of Tablet Formulation 

Twenty Tablets of DYD and EST (Femoston Conti, Abbott India Limited) (DYD-5 mg and EST-1 mg) were weighed, average weight 

was calculated and crushed to obtain fine powder. An accurately weighed tablet powder equivalent to about 10 mg of DYD (2 mg 

of EST) was transferred to 25 ml volumetric flask and sonicated for 20 minutes with methanol for extraction of drugs and the volume 

was made up to the mark with methanol. The resulting solution was filtered through Whatman filter paper no. 41, few ml of filterate 

was discarded, and rest of solution was used as ‘Sample Stock A’. (400 µg/ml of DYD, 80 µg/ml of EST). 

From the ‘Sample Stock A’ solution (400 µg/ml of DYD, 80 µg/ml of EST), 0.5 ml of the aliquot was pipetted out and transferred 

to a 10 ml volumetric flask. The volume was made to the mark with methanol to obtain a solution with final concentration of 20 

µg/ml of DYD and 4 µg/ml of  EST. The solution was scanned from 200 to 400 nm. The absorbance was taken at 311 nm and 225 

nm. The % Assay was calculated using A (1%, 1cm) value of DYD and EST. The results are shown in Table 2. 

Table 2: Results of Market Formulation 

 

Validation 

The proposed method was validated in accordance to ICH guidelines. Accuracy of the method was determined using recovery study 

by standard addition method at three different levels 80%, 100% and 120% of assay concentration and percentage recovery were 

calculated. Precision of the method was determined using Intermediate precision: Intra-day precision, Inter-day precision, Variation 

by different analyst and Repeatability study. LOD and LOQ was determined by following formula. 

 

 

RESULTS AND DISCUSSION 

To develop absorbance correction method for simultaneous estimation of DYD and EST, the drug solutions were prepared in suitable 

concentration (10 μg/ml of DYD and 2 μg/ml of EST) in methanol. These solutions were scanned from 200-400 nm and overlay 

spectra was observed for selection of analytical wavelength. It was observed that at 311 nm DYD was showing good absorbance 

where EST is showing zero absorbance. So, 311 nm was selected as an analytical wavelength for DYD. The concentration of DYD 

was determined as a single drug estimation using A1% 1 cm value as 213. To determine DYD absorbance at 225 nm, A=abc equation 

was used and absorbance of DYD at 225 nm was calculated using A1% 1cm value as 63. From the total absorbance at 225 

nm absorbance due to DYD was nullified to get absorbance because of EST alone. Further EST concentration was determined using 

A1% 1cm value as 185 at 225 nm. 

Using this method, the absorbance of marketed formulation (Femoston Conti) (DYD-5 mg and EST-1 mg) was measured at 225 nm 

and 311 nm and amount of drugs present were found using A1%1cm values of the respected drugs at their analytical wavelength 

are given in Table 4. Mean percentage assay of DYD and EST were found as 100.83 % and 100.51 % respectively. 

The developed absorbance correction method for simultaneous estimation of DYD and EST was validated as per ICH guidelines 

Analyte Label Claim Mean % Assay % RSD 

DYD 5 mg 100.83 ± 0.8782 0.8709 

EST 1 mg 100.51 ± 1.3385 1.3316 
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and was found linear in the concentration range of 5-50 µg/ml for DYD with R2 value as 0.9992 at 311 nm and that for EST the 

method was linear in the concentration range of 5-50 µg/ml with R2 value as 0.9992 at 225 nm. As the R2 value is more than 0.999 the 

method showed satisfactory linearity in the selected range. Accuracy was determined by standard addition method (80%, 100% and 

120% of the assay level), % recoveries of DYD and EST were found to be in the range of 98.25-101.05 % and 98.02-101.73 % 

respectively. Precision of the method was determined using intra-day precision, inter-day precision using 20, 30, 40 µg/ml for DYD 

and 10, 20, 30 µg/ml for EST. It was found that %RSD for all these studies and both the drug were less than 2%. Variation of the 

results using two different analytes was determined by Performing assay (n=3). As calculated values of F-test and t-test were found 

less than the tabulated values hence no significant difference was observed between the results of two analysts. LOD and LOQ of 

DYD were found to be 0.613 and 1.859 µg/ml at 311 nm, respectively. LOD and LOQ value of EST were found to be 0.743 and 

2.253 µg/ml at 225 nm, respectively. 

CONCLUSION 

A simple, precise, and sensitive UV-spectrometric method utilizing the absorbance correction technique has been developed for the 

simultaneous estimation of Dydrogesterone and Estradiol Hemihydrate. 

The developed method was rigorously validated according to ICH guidelines, and the results of the assay and validation studies 

were satisfactory. Therefore, this method can be successfully applied for routine analysis of Dydrogesterone and Estradiol 

Hemihydrate in marketed formulations within the pharmaceutical industry. 

REFERENCES 

1. Tripathi KD. Essentials of Medical Pharmacology. 7th ed. New Delhi: Jaypee Brothers Medical Publisher Ltd; 2013. p. 286-

310. 

2. Wood JW. Dynamics of Human Reproduction: Biology, Biometry, Demography. 2nd ed. New Jersey: Transaction Publishers; 

2009. p. 402. 

3. https://youtu.be/aOcKiP5h8KA?si=PLWzmcTRnSdl0_dj (Accessed on 10th Nov 2025). 

4. Indian Pharmacopoeia, Government of India, Ghaziabad: Ministry of Health and Family Welfare, Published by The Indian 

Pharmacopoeia Commission. 9th ed. Delhi: Controller of Publications, 2022;3:2202-5. 

5. Kuhl H. Pharmacology of Estrogens and Progestogens, influence of different routes of administration. Climacteric. 2005; 8(1): 

3–63. 

6. Bennink HJ, Boerrigter PJ. Use of Dydrogeserone as a Progesterone for oral contraception. Steroids. 2003; 68(10-13): 927-9. 

7. Indian Pharmacopoeia, Government of India, Ghaziabad: Ministry of Health and Family Welfare, Published by The Indian 

Pharmacopoeia Commission. 9th ed. Delhi: Controller of Publications, 2022;3:2277-8. 

8. Roque C, Oliveira JM, Chendo CD, Baltazar C. The role of G protein-coupled estrogen receptor 1 on neurological disorders. 

Frontiers in Neuroendocrinology. 2019; 55: 2-24. 

9. Ali D K, Fakhre N A, Rasheed C M. Simultaneous determination of binary mixture of estradiol and simultaneous determination 

of binary mixture of Estradiol and Progesterone using different spectrophotometric methods. Baghdad Sci J. 2023; 20(6): 2193-206. 

10. Aydogmus Z, Yilmaz E M, Yorusun S, Akpinar S. UV Derivative Spectrophotometric method for determination of Estradiol 

Valerate in tablets. Quim. Nova. 2015; 33 (4): 981- 3. 

11. Mendez A S L, Deconto L, Garcia C V. UV Derivative spectrophotometric method for determination of Estradiol Valerate in 

tablets. Quim Nova. 2010; 33(4): 981-83. 

12. Maliwal D, Jain P, Jain A, Patidar V. s Determination of Progesterone in Capsules by High- Performance Liquid Chromatography 

and UV- Spectrophotometry. J Young Pharm. 2009; 1(4): 371-4. 

13. Monogarova OV, Chaplenko AA, Oskolok KV. Multisensory colorimetric analysis of drugs Dydrogeserone, Troxerutin, 

Ademetionine using barcodes. Sci Prac J Phama Pharmacol. 2021; 9(1): 64-72. 

14. Vyas UA, Sarkar S, Tarai D. Development and Validation of RP-HPLC Method for Estimation of Dydrogesterone in Tablet 

Dosage Form. Int J Res Edu. 2023; 11: 2158-66. 

15. Khadeeja B, Narendra D, Lakshmi GV. Method development and validation for simultaneous estimation of Segesterone and 

Ethinyl Estradiol by RP-HPLC method. World J Pharm Res. 2020; 6(8): 68-73. 

16. Rajeswari B, Saritha N and Devanna N. RP-HPLC method development and validation for the simultaneous estimation of 

Segesterone and Ethinyl estradiol in bulk and its pharmaceutical dosage form. Pharma Innov J. 2019; 8(9): 176-81. 

17. Madhul M, Satyadev T, Hephzibah G, Reddy TV. Validated RP-HPLC method for the determination of Estradiol valerate in 

bulk and pharmaceutical formulations. Der Pharmacia Lettre. 2016; 8(4): 50-61. 

18. Yilmaz B, Kadoiglu Y. Determination of 17 β-Estradiol in pharmaceutical preparation by UV spectrophotometry and High-

Performance Liquid Chromatography methods. Arab J Chem. 2013; 10: 1422-8. 

19. Gautam P, Purvis T. Method Development and Validation of Stability Indicating RP-HPLC Method for the Determination of 

Female Hormones in Hormone Concentrates Creams. Pharm Anal Chem. 2017; 3(1). 1-11. 

20. Ali I, Hussain I, Saleem K, Hassan Y, Enein A. Development of efficient SPE–TLC method and evaluation of biological interactions 

https://youtu.be/aOcKiP5h8KA?si=PLWzmcTRnSdl0_dj


International Journal of Pharmacy and Pharmaceutical Research (IJPPR) 

Volume 32, Issue 1, January 2026  ijppr.humanjournals.com   ISSN: 2349-7203 

 

 

   Page | 61   

of contraceptives with progesterone receptors. Arab J Chem. 2010; 5: 235-40. 

21. Hamid MEA, Sharaf LH, Kombian SB, Diejomaoh FME. Determination of Dydrogesterone in human plasma by Tandem Mass 

Spectrometry: Application to therapeutic drug monitoring of Dydrogesterone in gynecological disorders. Chromatographia. 2006; 

64: 287-92. 

 

How to cite this article:  

Dr Prachi Kabra et al. Ijppr.Human, 2026; Vol. 32 (1): 55-61. 

Conflict of Interest Statement: All authors have nothing else to disclose. 

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial‐NoDerivs License, which 

permits use and distribution in any medium, provided the original work is properly cited, the use is non‐commercial and no 

modifications or adaptations are made. 

 


