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The acceleration of ions using high power lasers is attracting significant interest as an
alternative source for future therapeutic applications, and several projects worldwide (including
the UK-wide A-SAIL project) are devoted to developing laser-based accelerator technologies
and assess their promise for future medical use.

In this context, a key area of research is the investigation of the biological effects, in cell
and tissue models, of the short bursts of ions produced by laser-driven sources. This activity
serves a dual purpose: on one hand, any future use of laser-accelerated ions will require prior
validation of their biological effects on appropriate models; on the other hand, by exploiting
these unique beam properties, one can access unexplored regimes of radiation interaction with
living systems.

In experiments carried out the dose required to trigger meaningful effects on cell samples
has been either fractionated in a number of consecutive pulses, or delivered as a single pulse
exposure, typically depositing ~Gy doses at dose rates exceeding 109 Gy/s.

The work of the A-SAIL consortium has focused so far on this second approach, which is
more appropriate to the type of laser sources available for our activities, but is also, arguably,
more suited to reveal any high dose rate effects. The talk will review the approaches taken for
adapting cell exposure techniques to the non-conventional environment of a large laser facility,
and will discuss the results of recent experiments carried out on large laser systems such as
GEMINI and VULCAN at the Rutherford Appleton Laboratory.
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