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Summary of 

proposed project: 

Rapid detection of bacteria is required for early diagnosis and appropriate 
antibiotic treatment of infectious disease to curb the growth of antimicrobial 
resistance. Rapid definitive infection diagnosis remains an unaddressed problem in 
many biomedical settings. The challenges are high where bacteria reside within 
protective biofilm, prevalent in up to 80% of infections and inherently linked with 
antimicrobial resistance, such as wound infection in diabetic foot ulcers. This leads 
to chronic non-healing wounds, higher rates of extended antibiotic use, 
amputation and mortality.  
 
Mass spectrometry (MS) is often used for the analysis of volatile organic 
compounds (VOCs) linked with disease in exhaled breath and has potential to 
revolutionise wound infection diagnostics using non-invasive, time-efficient and 
cost-effective methods. Where current diagnosis relies on wound imaging and 
interpretation, swabs and microbial culture.  
 
Aim: to advance non-invasive MS biomarker profiling and imaging in the exemplar 
application of discriminating critical threat antimicrobial-resistant bacterial 
infection in chronic wounds. Objective: preparing current and new discriminative 
analysis datasets of VOC bio-profiles from wound isolates for predictive modelling. 
Method: Develop combinatorial feature selection methods for VOC biomarker 
identification and predictive model construction of 1) Gram(G)+/G- CONTROL 
bacteria (S. aureus, E. coli); 2) G-CRITICAL THREAT isolates (sensitive/carbapenem 
resistant Pseudomonas, Acinetobacter); and 3) biofilm formation of G-CRITICAL 
THREAT isolates.   
 
This study will provide preliminary data to enable a funding application to the 
EPSRC artificial intelligence and medical imaging research topics by end 2023 that 
will encompass advancing the mass spectrometry discrimination of a wider range 
of critical threat organisms and creation of an innovative dataset of MS VOC 
signatures and images library of clinical diabetic foot ulcer wounds with known 
target outcome for profiling in collaboration with Dr Georgina Cosma (LU AI 
specialist) and Prof Frances Game (external renowned international expert in 
diabetic foot disease). 
 
There is an urgent need for application of advanced computational methods for 
rapid and cost-effective wound management to realise the platform technology 
potential of non-invasive MS in chronic wound diagnostics. The research will 
provide the preliminary data to target two areas of current funding within EPSRC; 
artificial intelligence and medical imaging research areas. Additionally, the research 
crosses over with research area remits of both the MRC and Innovate UK.  
 

Required skills, 

experience, and/or 

education: 

Undergraduate level biochemistry lab skills and data analysis. 

Desirable skills include Mass spectrometry and bacterial culture. 



Link to School 

research theme: 

Health and Wellbeing / Molecular Biosciences  

 


