
 
 

 
 

 
Eng. Proc. 2021, 3, x. https://doi.org/10.3390/xxxxx www.mdpi.com/journal/engproc 

Proceeding Paper 

Electrochemical Screening of Tyrosine and Tryptophan as  
Potential Biomarkers for Prostate Cancer † 
Hashmatullah Nasimi 1,*, Jonna Skov Madsen 2, Ahmed Hussein Zedan 3, Anne Schmedes 2, Anders Malmendal 1, 
Palle Osther 3 and Fatima AlZahráa Alatraktchi 3,* 

1 Department of Science and Environment, Roskilde University 
2 Department of Biochemistry and Immunology, Lillebaelt Hospital 
3 Department of Urology, Lillebaelt Hospital 
* Correspondence: nasimi@ruc.dk (H.N.); alzahraa@ruc.dk (F.A.A.) 
† Presented at 8th International Electronic Conference on Sensors and Applications, 1–15 November 2021; 

Available online: https://ecsa-8.sciforum.net. 

Abstract: Detection of diseases at an early stage is important for an effective treatment, hence elec-
trochemical biosensors for early detection of many diseases are on their way. Prostate cancer is one 
of the leading causes of cancer death. In this study, we developed an electrochemical method to 
measure tyrosine and tryptophan in urine and performed a pilot study to investigate their potential 
clinical use as biomarkers for prostate cancer. The biosensors were able to measure the tyrosine and 
tryptophan content in patient urine samples. This study is the first to present electrochemical quan-
titative data of these amino acids in biological fluids. We demonstrated an inverse correlation be-
tween the levels of tyrosine and tryptophan and the clinical stage of prostate cancer. Liquid Chro-
matography Tandem Mass spectrometry (LC/MS/MS) was used to validate the results obtained by 
the biosensors. The conventional method for detection of tyrosine and tryptophan is expensive and 
time-consuming; therefore, the use of the electrochemical biosensor for that purpose seems ideal, 
due to fast, simple and cheap detection. 
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