Introduction​
[Briefly outlines context and article scope/objectives]​
· Current and projected burden of cancer (brief)​
· Role/contribution of radiation oncology; external beam as current mainstay. ​
· Particle beam therapy (PBT) extending role/benefit but limited by barriers. ​
· Laser-driven FLASH and SFRT offer transformational benefit but effects require elucidation. Need for fundamental research to elucidate biological  mechanisms underpinning benefits to realize the full potential of PBT. Points to systematic study of different temporal and special, etc., beam configurations.​
· Progress requires experimental platforms capable of separating the many interacting physical variables (e.g., particle species, energy, dose, pulse duration/spacing, delivery time, spatial pattern, etc.), accounting for relevant biological variables (e.g., tissue type,oxygenation, immune status, etc?) and determining how they individually and jointly affect biological outcomes​
· Summarise/signpost article objectives/scope​
· Review current state of knowledge of FLASH/SFRT, radiobiological knowledge gaps, and barriers to further exploitation​
· Introduce LhARA initiative ​
· Vision/directions/roadmap for field​
FLASH/SFRT​
[Defines the field challenge; points to beam properties as key]​
· Review recent advances – state-of-the-art of FLASH/SFRT​
· Radiobiological knowledge gaps​
· Other barriers to further exploitation​
​
Unlocking radiobiology/PBT: the LhARA initiative​
[Section should avoid/limit duplication with existing publications]​
· Objectives: unlock key new areas of radiobiological and biomedical research, including the synergistic influence of the immune system on the cellular response to radiation damage, investigation of the personalization of PBT, etc​
· Latest specification of system to achieve this: laser-driven source, plasma-lens focusing and fixed-field accelerator systems​
· Latest updates on R&D program and results develop and validate the technologies, with implications for future research potential – delivering on research needs above​
· Comparison vs any other comparable initiatives​
​
Vision/roadmap for field​
Vision for the research-led exploitation of laser-driven proton and ion beams for science, innovation and society, including contribution of LhARA and any comparable initiatives, e.g. including​
· Translational research toward improved and personalised radiotherapy PBT cancer therapy​
· Extending range of potential applications for PBT​
· Establishment of research and innovation ecosystem (public/industry roles, etc)​
​
Conclusion ​
· Summarize potential importance of advancing radiobiology via laser-driven PBT/FLASH and hence via LhARA and other ongoing initiatives.​

