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The funding echeme

European Commission H2020 call “Future and Emerging Technologies - FET Open: novel ideas for
radically new technologies” FET-Open supports early stage science and technology research L

exploring new foundations for radically new future technologies by challenging current paradigme and ~ &reen
venturing into unknown areas.
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Summary

. Neutron Capfure Therapy (NCT) princip(eg -> more detailg in prof. Altieri’s speech

. : scheduled in the “Particle Therapy”
2. AD: impact and pathological hallmarke cession of Thursday 14/07

3. NCT 4 AD?
4. Preliminary regulte
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(Boron) Neutron Capture Therapy

Boron Neutron Capture Therapy is a cell-level selective hadrontherapy whose
biological efticacy relies on the high LET, short range, charged secondaries produced by
the neutron eapture reaction ©B{n,a)7Li induced by low energy neutrong.
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(Boron) Neutron Capture Therapy

BNCT main application as eancer treatment. Modegt development and spread of Gd-
NCT baged on Gd-157 neutron capture reaction (biological effect through [CE and Auger
electrong)

O 10B-enriched drug

g; normal cell
@ tumour cell
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Dementia and AD NUMDEIS e o s e sonsen

- 55 million people worldwide live with dementia nowadayg; this number ig expected to rige
up to [39 million for 2050.

-The total estimated cost of dementia in 2015 wag US$ 8IS billion; in 2018 coste
reached a trillion dollare and will rige to US$ 2 trillion by 2030.

- [f global dementia care were a country, it would be the [<Hh largest economy in the world.
- Alzheimer’s diseage (AD) is the most common form of dementia; 46.8 million
people live with AD worldwide, equivalent to | new ease every 3.2 seconds.

- In June 2021 USA FDA approved Biogen aducanumab ag AD drug effective againgt AD;
anyway European Community didn’t allow triale with aducanumab due to controvergies on

ite actual efficacy thug AD treatment ig still a symptomatic treatment aiming only to
mitigate the progregsive losg of cognitive and functional abilities.
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https://alzint.org

The pathological hallmarks in AD

- Degpite a huge scientific debate, AB peptide ig considered to be the main culprit of the
neuropathological process of AD (AB Caseade Hypothesis, ACH)
- The toxic peptide ie charactericed by a progresgive aggregation: oligomers (fen nm) ->
fibrile (few nm x teng-hundreds pm) -> plaqueg (teng of ym)

monomers & oligomers protofibrile & fibrils
(images taken by AFM @ [RFMN)
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Why and how NCT could play in
the match againgt AD?!

BIO and GdI57 charged secondaries from neutron capture reactions (NCR) posgess
rangeg in tissueg which mateh very well the mean dimengions of the AB aggregates

f

=> (1) could the high LET secondary radiations trigger a local depolymerigation of AB
aggregates?

fisica.unipv.it/NECTAR-EU-FETOpen/index.html 6



... but the gammag?’!

- Both BlO and GdI57 NCR lead to high energy, highly penetrating photons which induced
radiobiological effects in digtant targete/regions!
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In:
@ TracheoBronchial Amyloidogie (TBA)
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Advanced AD patients (CT ecang)
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... but the gammag?’!

- Both BlO and GdI57 NCR lead to high energy, highly penetrating photons which induced
radiobiological effects in digtant targete/regione!

- Evidences of effectivenegs of conventional RadioTherapy (RT) by high energy photong (X-rays)

In:
‘ TracheoBronchial Amyloidogie (TBA)

AD tranggenic mice
Advanced AD patients (CT ecang)

- Microglia brain celle protect neurong from physical and chemical damage and are regponsible for
clearing foreign eubstanceg and cellular debrig from the brain =>
(2) could AD neutron mediated irradiation activate mieroglia cells by low LET gammas to
promote depolymerised Ap aggregates phagocitosis?
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An NCR-driven bimodal treatment

microglia cell

AB oligomer
(D: few nm)

A fibril

everal pym length) (D: several p
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Aim ot NECTAR = 1o evaluate the preclinical feagibility, safety and

effectivenesg of a Capture Enhanced Neutron [rradiation (CEN()

mediated by BIO and GdI57 to affect t
beta-amyloid protein (AB) involved in Alz
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So, why do not simply say:

NCT for AD
?

Yeq but:

NCT = cancer treatment (scope = eradication) with high doseg and high doge

rateg (typically -2 “fractiong”)
ON THE CONTRARY NECTAR mugt focug on low dogee and low doge rateg
treatment to fight a chronic (degenerative) digeage affecting the whole brain
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rateg (typically -2 “fractiong”)
ON THE CONTRARY NECTAR mugt focug on low dogee and low doge rateg
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Thie meang a COMPLETELY NEW VISION both in
term of AD treatments & NCT bagic principleg
application and exploitation
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NECTAR pogitive conclugion = weekly long-term
ow-dose per fraction irradiation protocol
induceg ugetul effecte on AB aggregates and/or
brain immune gygtem (glia celle) to glow down/
stop AD neuronal degeneration

- Bistolfi 2008: glucosamminoglycans (6AGg) invariably involved in A folded structure
are known to be radiosensitive =>
AB aggregates unfolding and further improved clearance from extracellular space triggered
by the radiation effects on GAGs already active at low doses and low dose rates?
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NECTAR objectives and roadmap

Synthesis of biocompatible radiation enhancer probes targeting selectively A protein and
aggregates and capable of passing health BBB

In vitro A depolimerization through high LET radiations
n/p-dosimetric field quantities charcaterization

In vitro and in vivo CENI proof of concept (safety and effectiveness) using native and
tranggenic AD mouse models

Preliminary evaluation on TPS of CENI treatment using brain scans of human AD cases
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NECTAR objectives and roadmap

Synthesis of biocompatible radiation enhancer probes targeting selectively A protein and
aggregates and capable of passing health BBB

In vitro A depolimerization through high LET radiations
n/p-dosimetric field quantities charcaterization

In vitro and in vivo CENI proof of concept (safety and effectiveness) using native and
tranggenic AD mouse models

Preliminary evaluation on TPS of CENI treatment using brain scans of human AD cases

Step [: BIO or GdI57 enriched molecules able to selectively bind Ap protein

Step 2: preliminary tests of neutron irradiation at Pavia University reactor of BIO-
enriched AB aggregates solutions + preliminary characterisation of LENA neutron
facilities + Monte Carlo models for dosimetry at p and n-scales
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Thanke for your kind attention

nicoletta.protti@unipv.it
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