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WP5: Objectives

Through peer-group consultation, produce detailed 
specifications and designs for the in-vitro and in-vivo end 
stations, the associated dosimetry and the beam diagnostics 
necessary to characterise the beam delivered to the end 
stations.
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WP5: Tasks and Milestones

• Design LhARA automated cell dish handling 
and environmental system via user-
community consultation

• De-risk key end station components through 
experimental measurements at Birmingham

• Assessment of current beam monitoring 
technology and identification of the R&D 
required to deliver the diagnostic systems 
for LhARA

• Development of the design of a test facility 
at Birmingham capable of delivering kGy/s 
for use to prove instrumentation and 
diagnostics developed for LhARA in the 
Preconstruction Phase

• M5.1 Initial report on the user requirements 
for the in-vitro and in-vivo end stations

• An initial parameter list and end-station 
specification will be given

• M5.2 Report on the beam-monitoring 
technology for LhARA. 

• Will include an options analysis and discussion 
of cost and R&D requirements

• M5.3 Report on the user requirements for 
the in-vitro and in-vivo end stations. 

• Will contain detailed specifications, analysis of 
layout options, and initial designs for key 
components
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WP5: Report from first peer-group consultation
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WP5: Second peer-group consultation

• Birmingham, 19 June 2023: https://indico.stfc.ac.uk/event/780/ 
• Focused on the Stage 1 in-vitro end-station which will be served with a 

15MeV proton beam, with specific focus on Recommendations 1-5

• 31 registered; 14 attended in-person; 10-11 attended online
• Presentations

• Development of the LhARA initiative in the context of the Ion Therapy Research Facility

• Recap and conclusions of the first consultation meeting

• Introduction to the Mary Lyons Centre

• Breakout discussions
• Discussed R1-5

LhARA Collaboration Meeting 4, 20 September 2023, Glasgow

https://indico.stfc.ac.uk/event/780/


WP5: Discussion @ peer-group consultation 2

• R1: Investigate radiobiological opportunities arising from unique time-structure offered by LhARA
• Interest in timescales during/after irradiations from nanoseconds up to 10s of minutes depending on the end-point being studied

• Peter Wardman “Pulse radiolysis”: https://bioone.org/journals/radiation-research/volume-194/issue-6/RADE-19-00016/Radiotherapy-Using-High-Intensity-Pulsed-
Radiation-Beams-FLASH--A/10.1667/RADE-19-00016.full 

•  R2: Consider experimental complications arising from low-energy proton beam (Stage 1)
• Simulation study update

• Cell dishes – assume use of plastic: “simple, robust, reproducible, cheap”

• R3: Carefully plan workflow and cell-culturing facilities to support multi-user, quasi-continuous irradiation facility
• Whilst the model of quasi-continuous irradiations is new, shared facilities are not.

• The workflow must be kept as flexible as possible to accommodate as many users as possible and their differing requirements

• There are many excellent radiobiological laboratories in existence and the design and contents can be easily replicated

• Focus should be on the movement of samples from the lab to the end-station and back again rather than the layout of the lab space itself.

• R4: Evaluate impact of scattered radiation on neighbouring samples
• Scattered irradiation will need to be considered, but without a final design this is difficult at this stage. 

• Simple mitigations such as not irradiating neighbouring wells in a multi-well plate would suffice in the first instance to ensure no unwanted dose is delivered.

• R5: Consider required ranges and stability of temperature and oxygen-levels
• Attendees of the two consultation meetings will be sent a case study survey to canvas specific requirements. 

• The outcomes of the survey will allow headline experiments to be derived to show the potential of LhARA and the end-stations designed accordingly.

• Strong cases were made that temperature control at 37◦C is essential for studying early time-points, as well as both oxygen and carbon dioxide levels being controlled
• Cells can become none viable after a short number of minutes -> need to allow transport in the order of minutes

• End-station flexibility important.
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WP5: Report from second peer-group consultation
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WP5: Report from peer-group consultations 1& 2

Conclusions
1. Baseline to be retained

2. Upper limit on accuracy and repeatability of dosimetry 
= 5%

3. Simple, robust, reproducible, cheap

4. Assume use of standard plastic cell dishes for stage 1 & 
2 in-vitro end-stations

5. Integration of cell transport into the end-stations, and 
environmental stabilisation needs to be in the order of 
minutes to ensure cell viability.

Recommendations
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1. Investigate radiobiological opportunities arising from unique 
time-structure offered by LhARA

2. Consider experimental complications arising from low-energy 
proton beam (Stage 1)

3. Carefully plan workflow and cell-culturing facilities to support 
multi-user, quasi-continuous irradiation facility

4. Evaluate impact of scattered radiation on neighbouring samples

5. Consider required ranges and stability of temperature and 
oxygen-levels

6. Careful consideration required for in-vivo end-station regarding 
all aspects of animal-handling (Stage 2)

7. Consideration of location of LhARA relative to animal house

8. The Feasibility study for BioLEIR should be studied

9. Questionnaire to end-users



WP5: Consultation 3, November 2023 (TBC)

• Focus on the in-vivo end-stations and animal houses; 

• Aim to cover R6-7:
• R6: Careful consideration required for in-vivo end-station regarding all aspects 

of animal-handling (Stage 2)

• R7: Consideration of location of LhARA relative to animal house
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