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HollandPT@nission
/ HollandPT@nission \

The overarching mission of HollandPTQs to apply researchdriven
proton therapy for those patients that have sufficient benefit from it,

enablingaccessto proton therapy for at least 600 eligible patients a
year, and to contribute to the developmentof next generation of

particle therapy. Thismeansthat patients shouldas much as possible
be includedinto clinical trials, and that when a patient is receiving
proton therapyeverythingshouldbe doneto ensurea perfectquality of

careanda seamlessadiationtreatment.
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HollandPTonsortium

A HollandPT(Delft

A Erasmus MC, Rotterdam
A LUMC, Leiden

A TU Delft, Delft

A VUMC, Amsterdam

A AMC, Amsterdam
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Holland PT@etwork

All prospectiveDutch proton therapy centersjoined in the
DUPROTON network

Universityof Leuven, Belgium
University of Aarhus, Denmark

Variousinternational research groupgDresden, Munich,
Heidelberg, Bergea.o)

Medical Deltaa network of life sciences, health and technology
partners

A VarianMedical Systems Particle Therapy
A Siemens

A Philips

A RaySearch

To o To o I»
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Research Goals

) Photon Therapy Particle Therapy )
WP: Physics . _ TGWEII'IEiS highest atc::uracy
. . Better imaging and therapy and efficacy by online plan
Targeting the tumor with . . . .
. guiding adaptation and biological
the highest accuracy .
guidance
WP: Clinic
Execution and analysis of Proton therapy clinical trials

multi-center clinical trials

WP: Biology
Molecular radiation biology
and the clinical
implementation

Biology research for better and new treatment

Renowned expertise of HollandPTC partners

: >
start {\ !\ Syears 10vyears
Start facility First patient
construction treatment
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HollandPT@R&Dpillars

Pillar 1. Technology

To increase the geometridpsimetricand biologic precision of proton therapy by developing technology for-high
precision imageyuided and biologguided online adaptive proton therapy.

Pillar 2: Imaging
To develop and clinically and peéinically validate quantitative imaging biomarkers forfmeatment
characterization and response assessment of the tumor and healthy tissues.

Pillar 3: Implementation
To implement and evaluate innovations in clinical practicdatiandPTC@ealizing the next generation of proton
therapy.

Pillar 4. Radiobiology
To improve mechanistic understanding of DNA damage repair and to exploit this understanding to enhance the
effectiveness proton irradiation.

Pillar 5: Predictivanodeling, big data analytigseeconomics
¢t2 RS@OSt2L) {y2¢6fSRIS 2y (GKS 2LIGAYIE OftAYyAOFf AYyRAO
and preferences, cosffectiveness analysis and predictive modeling of complications for photon and proton
therapy.

Pillar 6: Clinical trials

Toprovide levell clinical evidence of the currently theoretical benefit of proton therapy compared to the best
possible photon treatment currently available (IMRT/VMAT and/or adaptive radiotherapy and/or stereotactic
radiotherapy).
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Continuousimprovementcycle

Pillar 11
Imaging
Pillar IV
Radiobiology

Evaluate Develop

<

Implement

Pillar 111
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DNTCP Based Patient Selection
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Photon vs. Proton Radiatiomx
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M van de Sande, CreutzbergM Hoogeman et al.
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Dose Degradation in Proton Therapy

Breathing Gas in bowel Tumor shrinkage
inlung

Courtesy M Hoogeman
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Anatomic Changes

Before treatme Halfway treatment

E VasqueDsorio et al. IJROBP 20@&.doi.org/1016/j.ijrobp.2007.10.063
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Dosimetric Changes




Robust Against Errors

OGO

Patient shift Proton undershoot
@ Nominal scenario @
Patient shift Proton overshoot

Courtesy S van de Water
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Time = 7 weeks
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' Advanced iroom imaging toI ' Online treatment adaptation to I 4D Optimized delivery and realI

update 4D digital patient match present 4D digital patient  time imageguided protection of
model model and updated treatment healthy tissues
objectives

RObOt 4D PGI Safety

Reaitime dose
reconstruction

Time = 30 seconds
M Hoogeman



Conclusion

HollandPT@oks forwardto collaborateandjointly determine
the addedclinicalvalueof protontherapy

HollandPTC
Particle Therapy Centre
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