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The LhARA initiative
An initial business case
LhARA is a ground-breaking biomedical initiative that will transform particle beam cancer therapy by harnessing the unique properties of laser-driven proton and ion beams in automated, compact, high-throughput facilities.  The unique features of the laser-driven approach are:
· Unique flexibility in the choice of ion species, temporal and spatial structure, and energy spectrum; and
· Compact, efficient beam delivery to the patient exploiting automated, beam-deliver and patient positioning systems to remove the requirement for a large gantry.
The efficacy of the novel beam properties must be established through a systematic programme of fundamental radiobiology.
The mission of the international, multidisciplinary collaboration is to:
· Demonstrate laser-hybrid proton/ion beams in a facility dedicated to biological research; 
Create the national and international partnerships necessary for LhARA to become a multidisciplinary research centre of excellence in the UK; and to
Generate clinical and other impact through incremental deployment of new techniques and technologies, ultimately to co-creating a transformative commercial clinical product.
The collaboration has established the conceptual design of the research facility and now seeks to take the initiative forward in partnership with Leo Cancer Care, CNRS, and STFC.
The LhARA collaboration
LhARA is an international, multidisciplinary collaboration of clinicians, clinical and pre-clinical researchers, biologists, theoretical, experimental and medical physicists, AI and computer scientists, engineers and entrepreneurs.  The collaboration is drawn from the UK's four nations, France, Spain and the US.  
The business case set out in this document sets out the ambitions of the collaboration as a whole and the plans for their realisation.  Each collaborating institute will, as required, develop a business plan of its own.  Each individual business plan will mesh appropriately with the overarching collaboration-wide business plan.
Aims
To develop:
Systematic radiobiology programme: 
Outline description
Technology demonstation programme: 
Outline description
Commercialise incrementally the novel technologies with Leo Cancer Care and others: 
to provide incremental impact and, eventually, the transformative clinical product.
Timeline
2025/28: Establishment of the core programme:
Development, coordination and submission of national/international proposals to secure the resources to deliver the pre-construction R&D programme.  
Address as list of areas.
Development of overarching business case and diversified funding model:
Mapping elements of core programme with resourcing vehicles.
· Industrial engagement:
Establish …
· 2028: Initiate the pre-construction R&D programme with Imperial at the heart of the national/international LhARA consortium;
· 2030: Integration of the first phase of LhARA; the low-energy beam line serving in-vitro radiobiology with protons beams at 15 MeV;
· 2035: Exploitation of the LhARA facility for the systematic study if the biology that determines the response of tissue to proton and ion beams;
2040s: Establishment of first laser-based clinical radiotherapy facility built on the successful operation of LhARA;
Initial investment and funding model

Return on investment
If successful, the initial investment will yield:
· Research income:
· International Partnership:
· European Union funding:
· Industrial partnership:
· Development of the LhARA consortium: 
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