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Thank you

• Invitation to speak

• Colleagues in INSPIRE

• International Advisory 
Committee, Ethics Committee, 
User selection panel

• EU for funding INSPIRE

• PO and reviewers

• Wonderful Project Managers 
Helena Kondryn, Rebecca Parker
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Collaborations
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Overview

•What is Inspire

• Transnational Access

•Networking Activities

• Future
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What is INSPIRE?

• €5M (Coordinated by Manchester)

• Integrating proton research across Europe (now contains 
heavy ions GSI, KVI) 

• 17 partners

• Networking, Transnational Access, Joint Research Activities

• 11 TNA providers

• 12 PBT centres; national hubs

• Industry Varian and IBA involvement

• https://protonsinspire.eu

https://protonsinspire.eu/
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• Management WP1

• Networking WP2-5

• TNA WP6

• JRA WP7-10
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Transnational Access
• Access to research rooms in PBT 

clinical facilities

• ”Clinical beams” in a research 
environment

• Gantries

• Fixed beamlines

• W or wo scanning nozzle

• Some became operational 
during INSPIRE

• Late due to Covid-19

• Range of ions GSI and RUG 
(now part of UMCG)

• Apply via the website
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Transnational Access - Capabilities
• Radiobiology

• Cells 2D and 3D
• plants

• Proton CT

• Detector design and testing

• Pan – European studies
• Metrology
• phantoms

• Range verification, imaging, motion 
management

• New technologies
• FLASH
• Spatially fractionated radiotherapy
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Transnational Access - Capabilities
• Radiobiology

• Overview of INSPIRE centers’ 
capabilities to perform in vitro and in 
vivo experiments with proton beams
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Transnational Access –
expanding capabilities through JRA

• Hypoxia
• Across a range of different oxygen 

tensions
• Compact hypoxia chamber (patent)

• Building a Flash capability

• Zoomorphic phantoms

• Animal irradiation on gantries 
(patent)

• Software

• Databases

• Drug delivery nano-peanuts (patent)
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Networking

WP2 QA  and Standards

• Joint collaborative projects for benchmarking
• Radiobiology Olga Sokol GSI

• Dosimetry Marie Davidkova NPI-CAS

• RBE and LET Armin Luhr Dresden

WP4 Public Engagement and outreach

WP5 Innovation and Sustainability

• Innovation Gateway
• Example of very successful project Varian
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Radiobiology WP2 and WP7

Data from: Paganetti, PMB, 2014

INSPIRE is funded from the European Union’s Horizon 2020
Research and Innovation Programme, under Grant Agreement No.
730983
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Inter-Comparison
A fair test…

Sharing the same geometry & 
cell-line (V79)

Sharing the same beams (sort of)

9 Institutes:
KVI, Groningen; OncoRay, Dresden; Skandion, Uppsala; 
NPI-CAS, Prague; IFJ-PAN, Krakow; AU, Aarhus; IC, Paris; 
GSI, Darmstadt; UoM, Manchester
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The Experiment
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Results
So Far…

INSPIRE is funded from the European Union’s Horizon 2020
Research and Innovation Programme, under Grant Agreement No.
730983

Control

Expecting to see a “spiked” decrease in S.F due to increased LET
Possible “overshoot”

Energies: 82.0 -> 126.3 MeV



INSPIRE is funded from the European Union’s Horizon 2020 Research 
and Innovation Programme, under Grant Agreement no. 730983

WP2 and WP9 Benchmarking RBE & LET

• RBE varies with LET

• Compare and harmonise LET calculations

• 9 INSPIRE partners

• Centre TPS with centre beam model

• Constant and variable RBE

• Water phantom

• Patient cases
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European framework for RBE calculation in 
patients WP9, WP2

RBEin vitro
RBEclinical

Motivation Problems

D x RBEvar

D (dose)

D x RBEclin

D (dose)

• Center-specific RBE modelling 

LET calculation not 

Variable RBE modeling

• Impacts quality of patient treatment and 
comparibility of clinical outcome data

• Clinical practice: protons are 10% more 
biological effective than photons (RBE = 1.1)

• Research finding: varying RBE as a function 
of dose and linear energy transfer (LET)

Aims

• Towards variable RBE-modelling in clinical 
proton therapy

• Harmonizing LET definition and calculations 
in Europe

• Compare and harmonize clinical RBE-
modelling in Europe
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INSPIRE participants

Work package 9
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P1: Simulation techniques at European proton centers

Calculation algorithm for
LET

Simulation environment

Monte Carlo

RayStation

TOPAS

GATE

Analytical Codes

Eclipse

FRoG

TRiP98 * Centers are capable of track- and dose-
averaging

LET Scoring
Methods used *

Primary Protons

All protons

Ions with Z=1

All primaries and
secondaries

 Various algorithms, simulation tools, treatment planning software and LET scoring are used

 Need for common European framework for simulation of biological effect of proton therapy
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WP2 and WP10 Dosimetry Audit

• 7 INSPIRE partners + EURADOS WG9

• Special assembly for positioning in 
water phantom

• Thermoluminescent (capsules with 
TLD powder)

• Alanine pellets

• Radio-photoluminescent detectors

• On gantry and infront of horizontal 
beam line
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News & Newsletters
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Public Engagement and Outreach

• Open Nights programme at 
IFJ-PAN have continued, 
despite Covid-19 

• Now online and attracted 
even more participants 1000 
in the case of IFJ-PAN.
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Knowledge Hub and Fact Sheets

• Links to information materials in various languages on partner sites :

Germany UK

Sweden France
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• JRA in WP10

• Worlds first PBT FLASH trial FAST01, Cincinnati

• Commercial research product FLEX developed

• Clinical prototype being tested Aarhus

• Varian and  PTW-Freiburg,  (UHDpulse) on FLASH dosimetry equipment 

• GSI Darmstadt and THM Gießen 3D printed range modulators FLASH Bragg peaks

WP5 – Innovation and Sustainability: 
Example: Pathfinder project 
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• Working with EMPIR project UHDPulse

• New detector from AVACAM Czech republic, 
measurement of stray radiation

• At Dresden measurements  in a water phantom 
dose rates 1 Gy/min to FLASH dose rates of 150 Gy/s

• Extended range of proton beam current available at 
Dresden from 2-300 nA to 0.001 -500nA

WP5 – Innovation and Sustainability: 
Example: Golden ticket ADVACAM
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• Uses research from WP8 to develop a NTCP database 3 TRLs

WP5 – Innovation and Sustainability: 
Example: Integrating Cultures, KE, Pathfinder IBA
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> 1350 
delegates

PTCOG 
June 2019



FRPT 2021

VIENNA & ONLINE
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Future
• Increase TNA capacity

• Move closer to the clinic

• Working with industry

• Personalizing treatment
• Outcomes: clinical outcomes, eproms
• Wearables: real time monitoring
• Involving patients in decision making
• Digital biomarkers, learning from particle physics and astronomy communities
• Integrating with imaging

• Next generation clinical trials
• Paediatric & rare tumours so pan European approach needed

• Health research
• Who benefits most from PBT and how are they chosen
• Health inequalities
• Impact of Covid
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Cancer Mission recommendations
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Thank you for listening


