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Moving targets

Expanding indications
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Proton Treatment and 
Experimental Research 

at the Christie
Nicholas Henthorn, 

The PRECISE group



The Research Room
An Infrastructure for Proton Research
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An Infrastructure for Proton Research
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The Research Room
An Infrastructure for Proton Research

• O2: 0.1% - ambient

• CO2: 0% - 20%

• Temp.: ambient +4°C - 45°C

• Humidity: ambient – 100%

• Scanning Area: 20x20 cm

• 6-axis robot: 30s between 
samples

• Hotel: 36 samples (54/night)

• Automated liquid handling for 96-
well plates

• Scattered dose to hotel at worst 
1.27 mGy/Gy

Dr. John-William
Warmenhoven

Dr. Michael 
Merchant

Dr. Nicholas 
Henthorn



The Research Room
An Infrastructure for Proton Research

• O2: 0.1% - ambient

• CO2: 0% - 20%

• Temp.: ambient +4°C - 45°C

• Humidity: ambient – 100%

• Scanning Area: 20x20 cm

• 6-axis robot: 30s between 
samples

• Hotel: 36 samples (54/night)

• Automated liquid handling for 96-
well plates

• Scattered dose to hotel at worst 
1.27 mGy/Gy

Dr. John-William
Warmenhoven

Dr. Michael 
Merchant

Dr. Nicholas 
Henthorn

Endstation Extension

• Double the size

• Added capacity

• Online microscopy

• Chiller unit

Coming next year
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Capabilities
Dose Rate

Single spot dose rate: 139 Gy/s
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Capabilities
Dose Rate

Single spot dose rate: 139 Gy/s

Line scan dose rate: 41 Gy/s
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Capabilities

Conventional FLASH

Dose Rate

Single spot dose rate: 139 Gy/s

Line scan dose rate: 41 Gy/s
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Beamtime
Experimental Research Over 4 Years…

11 hours/week

Across 3 days

Maximum 

beamtime = 572 

hours/year

Outside of clinical 

operation 

Start time 11pm



Proton Research
A Range of Experiments… Motion Management

Proton Arc Therapy*

FLASH Dosimetry*

RBE & Hypoxia

Cell Cycle and Micronuclei
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Immune Signalling

Drug Combinations

Radiation Safety*

FLASH Biology

Novel Tissue Structures

Optimising Dose Rate
FLASH Mechanisms*

Beamline Extension

Extending Capabilities

FLASH Biology

Proton CT

Dose Rate Escalation
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