Disruptive application of breath analysis for the early detection of diseases

Application deadline: 6th October 2026 5pm 
Start Date: January 2027
Supervisors: Professor George Hanna (Imperial College London), Dr David Worton (NPL)
An opportunity has arisen for a 4-year PhD studentship within the Department of Surgery and Cancer at Imperial College London funded by the EPSRC Industrial Doctoral Landscape Awards (IDLA).
Project 
This project is an Industrial-Case studentship based in the Cancer and Surgery department at Imperial College London in partnership with the National Physical Laboratory (NPL).
The analysis of the composition of volatile organic compounds (VOCs) in exhaled human breath is a non-invasive diagnostic tool (breath test) with the potential to revolutionize the early detection of gastrointestinal cancers providing better patient outcomes while reducing healthcare costs. To enable widespread deployment of breath tests requires data confidence that comes from accurate and comparable measurements underpinned by metrology. There is a clear need for a Reference Material of exhaled human breath that simulates the compositional complexity but that is repeatable to enable sampling optimisation and to benchmark different approaches and laboratories; a prerequisite for gaining accreditation and to enable scale up to support UK wide breath tests. 
The student will lead the development, validation and deployment of a novel dynamic Reference Breath Material platform and demonstrate its applicability to gastrointestinal cancers where early detection is known to dramatically improve patient prognosis but will be flexible by design to be easily adapted to facilitate its future deployment for a range of different diseases.
The post-holder will gain experience in:
· Metrology through an understanding of preparation of primary reference materials and uncertainty budgets and calculations
· Analytical skills utilising analytical instrumentation (gas chromatography, mass spectrometry and proton transfer reaction mass spectrometry) including instrumental method development and validation to measure and refine the outputs of the Reference Breath Generator Platform
· Engineering skills to design and assemble the platform device itself including software control development (labview) and dynamic flow modelling. 
The studentship will be jointly hosted between Imperial College London and the NPL in Teddington with the student spending equal amounts of time at both institutes. At NPL, the student will benefit from membership of NPL’s postgraduate institute (PGI), accessing training, expertise on metrology and participation in cohort activities and networking events.
Imperial College is consistently ranked as one of top universities in the world in various rankings; for instance, it ranked 2nd in the world in the QS World University Rankings for 2025 and 2026. It has also been ranked as the most innovative university in Europe.
Applicants must be UK nationals or have permanent leave to remain in the UK. Applicants should have a strong background in Chemistry, Physics and/or Chemical Engineering. Applications are invited from candidates who possess (or expect to gain) a first-class honours MSci or higher degree or equivalent in Chemistry, Physics, Chemical or Mechanical Engineering or related areas. The studentship will include full tuition fees at Home Fees, and an annual stipend will be £23,805 tax free (with annual increase in line with UKRI rate).
Applicants should submit their CV (2-page) and a covering letter detailing relevant experience, research interests and career motivations, and full contact details of two referees, to Professor George Hanna [pa.georgehanna@imperial.ac.uk]. Applications should be submitted with the email title: [APPLICANT FIRST NAME, LAST NAME] EPSRC NPL Student Application.
Imperial College PhD entry requirements must be met and the successful applicant will subsequently need to apply online. For further information please contact Professor George Hanna (pa.georgehanna@imperial.ac.uk) or Dr Dave Worton (dave.worton@npl.co.uk).
