
Introduction

Research on small animal PET scanners has been a hot topic in recent years. These devices are used in the pre-
clinical phases of drug tests and during the development of new radiopharmaceuticals. They also provide a cost efficient 

way to test new materials, new design concepts and new technologies that later can be used to build more efficient 

human medical imaging devices.
The development of a PET scanner requires expertise on different fields, therefore a consortium was formed that 

brought together Hungarian academic and industrial partners: the Nuclear Research Institute (which has experience in 

the development of nuclear detectors and data acquisition systems), the PET Center of the University of Debrecen 
(which has clinical experience in the application of nuclear imaging devices and background in image processing 

software), Mediso Ltd. (which has been developing, manufacturing, selling and servicing medical imaging devices since 

1990) and other academic partners. This consortium has been working together since 2003: the knowledge base 
acquired during the development of our small animal PET scanners (miniPET-I and miniPET-II) is now being utilized to 

build a commercial multimodal human PET scanner.
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Detector module of the miniPET-II small animal PET s canner

The miniPET-II small animal PET scanner consists of 12 independent detector modules. On each module there is a 

segmented scintillator block (35 x 35 crystals) coupled to a Hamamatsu H9500 position sensitive photomultiplier tube 

(PSPMT) which detects the incoming gamma photons. The timing, energy and position signals of the PSPMT are 

digitized by four channel ADC running at 50 MHz, and analyzed by a Digital Signal Processing (DSP) block. The DSP 

block and a “System-on-Module” embedded system are implemented in a Field Programmable Gate Array (FPGA, 

Virtex-4 FX12) based small piggyback card. 

The System-on-Module runs a custom embedded Linux operating system. This Linux provides a convenient platform 

for application development, debugging and for system integration. The collected data are sent to the computing cluster 

for further processing via a gigabit Ethernet link.

The miniPET-II detector module can also be used independently from the PET scanner as a general purpose 

physics measurement device.

System architecture of the miniPET-I and the miniPE T-II small animal PET scanners

The operation of a PET scanner is based on the simultaneous detection (“coincidence”) of two 

gamma photons originating from a positron annihilation. In traditional PET scanners coincidence is 

detected by a central unit during the measurement. In our system there is no such central module: all 

detected single gamma events are recorded (list mode data acquisition), and the list of events are 

processed using a computer cluster (built from PCs). The usage of independent detector modules and 

commercial components reduce both development and maintenance costs. Also, this mode of data 

acquisition is more suitable for development purposes, since once the data is collected and stored it 

can be used many times to test different signal processing algorithms, or the same method with 

different parameters.
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