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NEPTUNE	Main	Goal
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NEPTUNE	Structure
Call-Project	
Project	dura8on:	3	years	(2019-2021)	
INFN	Par8cipant	units:	LNS,Roma3,	Milano,LNL,	Roma1,Pavia,Napoli,TIFPA,
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Some	Important	Results	
		Molecula:	BPA	was	iden8fied	as	best	molecula	in	terms	of	toxicity	and	11B	
concentra8on;	F-BPA	was	recently	synte8zed	and	shown	a	low	toxicity	level	inside	
the	cells.	

		Radiobiological	experiments:	different	radiobiological	endpoints	(survival,	ROS,	
chromosome	aberra8ons,	pathway	repairs)	with	different	incident	proton	energies	
(60	MeV	and	150	MeV)	and	different	LET	(1	keV/um	up	to	20keV/um)	was	studied;	

		Microdosimetric	measurements:	experimental	campaigns	were	performed	
adopted	3	different	detectors	along	the	same	SOBP	adopted	for	the	radiobiological	
experiments;	New	boron	target	was	realized	and	adopted	to	es8mates	the	alpha	
par8cles	contribu8on	

		Neutron	contamina7on:	the	flux	of	neutron	was	experimentally	evaluated;	

		Simula7on:	the	adopted	experimental	set-up	was	both	simulated	and	LET,	RBE	
es8ma8on	performed	
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MAECI	-	Grande	rivelanza	project	(2019-2021)	melanoma	cells	

PRIN	-	PBCT	(2020-2023)	in-vivo	experiments
pB
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Project	Status	-	Third	year
Deadline Descrip7on %

31/12 WP1	-	Comparison	between	the	simula8ons	and	experimental	data	taken	by	
the	WP4	(ROS,	Foci,	DSB,	cell	survival).	

?

31/12
WP1	-	Comparison	between	the	simula8ons	and	experimental	data	taken	by	
the	WP3	

31/12
WP2	-	Op8miza8on	of	sensi8vity	of	19-F	MRI	by	means	of	hardware	and	
socware	improvements

31/12 WP3	-	Microdosimetric	spectra	and	scader-plots	with	F	loaded	converts	

31/12

WP4	-	Confirma8on	of	nuclear	reac8on-driven	enhancement	of	proton	
biological	effec8veness	and	iden8fica8on	of	associated	specific	CL	
biomarkers.	Elucida8on	of	the	underlying	biophysical	processes	and	role	of	
bystander	effect	

31/12
WP5	-	Summary	report	of	all	experimental	ac8vi8es	carried	out	by	WP2,	
WP3,	WP4		
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Next	year
A	project	extension	will	be	asked	to	the	CSNV.		
All	of	the	involved	WPs	have	to	finalize	the	experimental	
runs	and	data	analysis.	
The	pandemic	situa8on	has	drama8cally	affected	the	en8re	
project		
We	have	to	perform	all	exp	tests	with	F-BPA	
We	have	to	ex8mate	the	toxicity	of	FDG		
We	have	to	conclude	all	the	microdosimetric	measurements		

=>	A	realloca8on	of	travel	funds	will	be	asked.	
=>	The	FTE	from	LNS	will	be	reconfirmed


