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Introduction

In conclusion, our study's pre-clinical PET scanner greatly improves small animal 
research by handling larger sample sizes and offering multi-sample imaging. This 
advancement enhances experimental efficiency and expands pre-clinical research 
possibilities, promising significant insights and breakthroughs in biomedical science.
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Small animal PET imaging:
• Cancer Research
• Neuroscience
• Cardiovascular Imaging
• Drug Development and 

Pharmacokinetics

Study population is important

Long scan time due to the high sample size:
• Difference in the parameters of the study between 

first and last sample
• Limits the sample size in the preclinical studies.

• Reduces reliability of the results compared to the 
high sample size studies. 

Developing a high 
throughput small 
animal PET systems 

Solution:

•  Simulation by GATE software 

• Iterative List_Mode 
reconstruction by QETIR

• A Medical Imaging Data 
Examiner

• Dual panel system (21.5x21.5 cm)
• BGO based monolithic detectors 

(50x50x16 mm)

• 327 ps of TOF resolution

• Simultaneous multi sample (12- 
60) imaging capability

• The proposed scanner is capable of performing 15 times the 
number of samples compared to the currently existing fastest 
small animal PET scanner ( -Cube with 4 simultaneous samples).β

The volumetric resolution of the conventional small animal 
PET systems (red circle) and our proposed multi-sample 
dual panel PET indicated by orange (one mouse) and blue 
(fully loaded) as the function of their sensitivity. 

The FWHM values along x, y and z axes that each 
data point are the averages of 3 point sources for 
each mouse, at each end of the body and one in the 
middle. 

The scatter fraction of the proposed scanner: 4.83 % for mouse and of scatter fraction for 
mouse and 6.37% for rat

The percentage of detected emissions is analyzed as a 
function of the distance between detector panels, 
corresponding to the maximum number of mice that can 
undergo simultaneous scanning. The fully loaded scenario 
involves placing 12 mice for every 5 cm of distance 
between panels. 
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• Investigating the sensitivity, spatial 
resolution, and scatter fraction of dual-
panel PET for simultaneous multisample 
imaging.

Aims:

• Comparing the performance of the 
proposed scanner with conventional pre-
clinical PET systems.

High Throughput small 
animal PET system

Fully loaded system

One mouse at the centre 
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