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Time-of-Flight PET for Proton Therapy

In-beam PET imaging could herald a new era of more accurate and efficient dose in proton beam treatments
with the potential to greatly improve patient outcomes. Such advancements would be even more important
in the not-yet-understood but highly promising ultra-high dose and dose rate (FLASH) modality. In this talk
we present our efforts to demonstrate the benefits of in-beam PET imaging. Our Time-of-Flight PET for Pro-
ton Therapy (TPPT) project focuses on a novel PET scanner designed and built to provide feedback during
proton therapy treatments (proton range verification). We discuss results of our in-beam tests and charac-
terization of irradiations by both conventional and FLASH proton beams. In these exploratory PET imaging
and dosimetry studies, we demonstrate the feasibility of image guidance in proton therapy by exploiting the
short-lived positron-emitting isotopes produced during beam irradiations. We also present ongoing detector
R&D aimed at improving overall PET detector performance. These findings are meant to enable new protocols
for treatment planning which can bring in-beam PET into the established treatment modalities.
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