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Summary of 

proposed project: 

The use of performance enhancing drugs continues to present a major 

international challenge that impacts the integrity of sport and can lead to serious 

long-term health implications for the athletes involved. As testing procedures 

advance, more sophisticated methods of doping are being adopted by athletes to 

evade detection. Many approaches take advantage of developments in the field of 

medicine, with reports that synthetic drug carrying nanoparticles could be applied 

to mask the delivery of dopants including anabolic steroids. This concealment of 

dopants within nanoparticle carriers imposes significant limitations on the utility of 

conventional methods of blood and urine analysis that have been approved by the 

World Anti-Doping Agency (WADA) and represent the current gold-standard in 

sports testing. 

 

In this project you will identify the threat of emerging nanoparticle drug carriers for 

masking the delivery of performance-enhancing substances. State of the art 

nanoparticles will be loaded with a variety of performance enhancing substances 

and spiked into biofluids (urine and blood plasma) at increasing concentrations. 

The types of substance tested will align with current International and UK Anti-

Doping (UKAD) priority areas as outlined in recent quarterly reports. This will 

include illicit substances of varying molecular weights, compositions and 

biochemistries including an anabolic agent (19-nortestosterone), as well as 

metabolic (meldonium) and hormonal (human chorionic gonadotropin) 

modulators. Where masking is identified, existing protocols will be optimised to 

better aid drug detection in the presence of nanoparticles. We anticipate initial 

outcomes will be of considerable significance to the field of sports medicine with 

the potential to inform anti-doping policy, enhance current laboratory practice. 

 

The project will be completed in collaboration with the WADA-accredited 

laboratory based at the German Sport University Cologne. 

 

Required skills, 

experience, and/or 

education: 

An undergraduate degree in biological sciences or a related subject.  

Experience in pharmaceutical science or analytical chemistry would be beneficial. 

Basic laboratory experience in cell culture is preferable but not essential. 

Link to School 

research theme: 

Sport Performance 

 


