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Questions that Still need Answers for FLASH

E What are the biologic mechanisms of FLASH? - we have theories and early
indications, but there is still alot to learn

E Is scattering or scanning is the appropriate delivery mechanism?
E Dose and fractionation need to be completely rethought?
- Single fraction FLASH vs fractionated FLASH
- FLASH alone vs Conventional treatment plus FLASH boost
- Single course FLASH vs Intermittent delivery
- Impact of multiple fields in a FLASH treatment
E Should we be doing FLASH with grid therapy?
E What are the potential synergies with chemotherapy and immunotherapy?
E What are the differential effects of FLASH on various normal tissues?
E Does conformality matter anymore?
E Many, many, more
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Careful Stepwise Development of FLASH is Critical

E We need to be cautious about jumping into clinical trials too quickly
E There is a lot of work to do in the preclinical setting

E Gene Therapy is a good reminderi we can hurt people if we do this wrong and too
quickly and put the field back years

E Small and large animal studies are critical to defining the mechanisms of action
E Significant technical refinement will be needed to deliver optimal care
E Ultimately, appropriate sites of treatment will need to be defined for clinical trials
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Small Animal Radiation Facility-SARRP with proton beam layout
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Facility supports:
A 23 Penn investigators for animal RT
ACore Facility for PO1 Al mmune Checkpoint

A Current FLASH RT efforts
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Q: Does the FLASH mechanism involve interaction with immune system?
Q: Can we do FLASH PBS? Can we treat at Bragg Peak?
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Double Scattered Proton FLASH Set Up
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Increased survival of C57/BI6 mice treated with FLASH vs conventional WBRT
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Mice were whole body-irradiated either with 1 Gy/s or 75 Gy/s irradiation at a single dose of 7.5Gy.

*p=0.0195
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Preliminary data from murine studies: filorosarcoma tumor
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tumor with 30 Gy
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Focal Proton RT of PanCa and Small Intestine
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Intestinal Fibrosis 8 Weeks Post-Proton Radiation
H&E Trichrome
s n.s.
NR "~ .
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FR **p<0.001; non-parametric t-test
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