
 

1

 

EasyPET:
A new concept for democratize the use of axial preclinical PET

João Veloso

I3N, Departamento de Física, Universidade de Aveiro
DRIM – Radiation Detection and Medical Imaging Group
Ri.TE – Radiation  Imaging Technologies, Lda
Universita degli Studi dell’Insubria, Via Valleggio, Como, Italy
IBILI, Faculty of Medicine of the University of Coimbra, Portugal
Instituto de Bio-sica e Engenharia Biomédica, Universidade de Lisboa, Portugal

  



 

 

2

Motivation

• small animal imaging

• R&D of new radiopharmaceuticals 

and methods of diagnostic

...ALLOWS

70 to 80% of small animal PET 
concentrated in academic research 
laboratories

Preclinical(micro-PET)

PET  medical imaging techniques used in nuclear medicine for diagnostic
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High complexity and cost limit acess!!

RESEARCH AND DEVELOPMENT 
CENTERS

HEALTH SCHOOLS AND 
UNIVERSITIES

Problem
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High complexity and cost limit acess!!

RESEARCH AND DEVELOPMENT 
CENTERS

HEALTH SCHOOLS AND 
UNIVERSITIES

Problem

DEMOCRATIZE PET TECHNOLOGY
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easyPET – the concept

PATENT: WO201/147130
 PCT/IB2016/051487

• ACQUISITION METHOD - based on 2 ROTATION 
AXES for the movement of detector modules

• Allows FULL AXIAL IMAGING (full animal body) 
with a small number of crystals 

• HIGH SPATIAL RESOLUTION AND UNIFORMITY 
over the whole FOV

• ELIMINATE THE PARALLAX ERROR due to depth 
of interaction (DOI): 

-does not impose limitations on the proximity of the 
detector elements to the FOV;

-favours system sensitivity.

easyPET – the new PET concept

=> Strongly reduce preclinical PET costs
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• Allow to explore technological aspects of PET

Educational version licensed to CAEN
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• easyPET  demonstrator:

–  model validation with 16+16 cells

–  3D imaging

–  experimental results

easyPET – demonstrator version
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• easyPET  demonstrator

easyPET – demonstrator version
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• easyPET  demonstrator 
–  model validation with 16+16 cells

–  experimental results 

– 0.25 mm Ø  22Na source in a 1 cm3 PMMA - NEMA NU 4-2008 

easyPET – demonstrator version
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• Spatial resolution
– Crystal size = 2 x 2 x 30 mm 

 

easyPET – demonstrator version
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• Simulation using GATE (GEANT4)

– model validation with 16 + 16 cells

– evaluate a scalable version

easyPET – scaled up version
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• System con=guration:

–  50 x 5 + 50 x 5 ( 1.5 x 1.5 x 20 mm crystals)

    

easyPET – simulated movie 
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• Simulated position resolution (iterative reconst.)

• Following the norma NEMA NU 4-2008 

easyPET – simulated position resolution



 

15

• Con=guration: 50x5 + 50x5 (1.5x1.5x20 mm crystals)

• Following NEMA NU 4-2008 – FOV – 80 x 50 mm

easyPET – simulated sensitivity

rat FOV

mouse FOV
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• Following NEMA NU 4-2008

easyPET – comparison with existing systems

System  Sensitivi
ty (%)

Transaxial 
FWHM (at 5 

mm)

Transaxial 
FWHM (at 25 

mm)

Resolution/crystal 
size

Crystal size 
(mm)

microPET P4 0.61 2.24 2.61 1.02 2.2 x 2.2 x 10

microPET R4 1.10 2.20 3.3 1.00 2.2 x 2.2 x 10

microPET Focus 
220

1.18 1.74 2.07 1.15 1.51 x 1.51 x 10

microPET Focus 
120

1.82 1.78 2.53 1.18 1.51 x 1.51 x 10

Inveon 2.80 1.64 2.49 1.08 1.51 x 1.51 x 10

ClearPET 1.87 2.02 2.55 1.01 2 x 2 x 10 + 2 x 2 x 
10

Mosaic HP 1.77 2.34 2.59 1.17

VrPET 1.09 1.61 2.03 1.15 1.4 x 1.4 x 12

LabPET 8 1.42 1.64 2.56 0.82 2 x 2 x 11.9

easyPET - PC 1      1.0  (simu) 1.03 (simu)      0.67 1.5 x 1.5 x 20 

Goertzen et al., J Nucl Med 2012; 53:1300–1309
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• There is room for improvement:

– Intelligent scanning:

• only subject volume will be scanned 

→ improve sensitivity 

→ background reduction 

• Scanning step smaller than crystal size 

→  position resolution improvement

optimization: scanning as a function of imaged subject 

We believe that the easyPET concept has a high potential for an 
entry level low-cost preclinical PET scanner, presenting “state of 
the art” position resolution over all FOV and fair sensitivity.  

easyPET 
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Thank you  

easyPET 
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• None of the examples has any type of =ltering in the image 
reconstruction process → only direct forward projection.

 

Images examples

FDG-18F

 5 + 2 mm Ø phantom             rat brain – in vivo                  rat heart – pos-morten
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