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 This diploma thesis is focused on the implementation of stress testing of two 

estrogenic hormones estradiol and ethynylestradiol. Both substances have been 

exposed to oxidation and acid and alkaline pH at increased temperature of 70°C for a 

predefined time period. The results of these tests should have shown a decrease or 

an increase of the peak area of estradiol and 17α- ethynylestradiol and a potential 

formation of degradation products. Peak areas and retention times of degradation 

products were observed by HPLC. The aim of this thesis was to determine the 

properties of these hormones under various stress conditions like extreme conditions 

of production, storage, transport and/or under various external influences. 

Characterization of degradation products and verification of the suitability of methods 

used for the analysis of degradation products were also aims of this paper. The 

method was partially validated. 

 In the experimental part there has been found out that estradiol and 

ethynylestradiol were stable in water as well as in acetonitrile solution at the elevated 

temperature. Estradiol has been exposed to the effects of 2% HCl and 2% NaOH at 

the temperature of 70°C for the period of 4 hours. No degradation products have 

occurred. When exposing the estradiol to the effects of 5% HCl, 5% NaOH and 3% 

H2O2 the degradation products have occurred by the hydrochloric acid - first DP 

which is characterized by retention time tR of 2.6 min., 2nd DP by tR of 4.0 min., 3rd DP 

by tR of 4.5 min., 4th by DP time of 5.3 min. and 5th DP by time of 6.1 min. Retention 

time of degradation product of hydrogen peroxide was 2.1 min. 

 17α-ethynylestradiol has been also exposed to the effects 0.5% and 2% NaOH 

which didn´t lead to the decomposition of ethynylestradiol into any degradation 

products. The same results were achieved after exposure of ethynylestradiol to acidic 



conditions (5% HCl). Ethynylestradiol underwent a slow decomposition under the 

influence of 3% hydrogen peroxide. No degradation products were observed in the 

chromatograms.  

 The determination of estradiol and ethynylestradiol concentration in 

contraceptive tablets after the expiration date was the next step of the experimental 

part of the thesis. It was found out that the level of estradiol in contraception 

Angelina® was 0.995 mg (99.46 % of the declared amount), the level of 

ethynylestradiol in contraception Vreya® was 0.035 mg (101.13 % of the declared 

amount) and the level of ethynylestradiol in contraception Novynette® was 0.020 mg 

(99.50 % of the declared amount). No degradation products were observed in the 

chromatograms. 


