
 

The SIMBA Project  
Silicon Innovative Monitors for Biological Applications 
 

 
SIMBA is a feasibility study focused on BioMedical imaging using digital cameras sensitive to 
nuclear radiation. The detectors feature a high granularity and the potential to detect single 

radioactive decays.  

Conventional imaging devices used in biological applications are characterized by high costs of 
production and, in most cases, offer limited sensitivity and no real time processing. Similar 
problems affect the radiotherapy quality control instruments, affected either by a poor spatial 
resolution or by a small sensitive area with respect to the radiation field. The project, based on a 
well-established Nuclear Physics know-how and technology background, is expected to play a 
significant role in the improvement of both the diagnostics and the therapy procedures. The main 
goal of the feasibility study is the definition of the key features for an application specific 
development, optimised for the envisaged applications. The improvement of the know-how and 
technology transfer between research entities on one hand and private companies, public hospital 

and biological laboratories on the other hand is also a key issue of the sub-project. 

The goal of the project is the improvement of 
imaging techniques in the fields of biological 
research and radiotherapy. The objective will be 
achieved through the exploitation of existing 
Silicon sensors. Demonstrators, for daily use in 
hospitals and biological laboratories will be 
developed, together with dedicated data 
acquisition systems assisted by user’s friendly 
Graphical User’s interfaces. 
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Fundamental research quite often 
requires the development of dedicated 
instruments  & methods, ahead of 
available technologies. The exploitation of 
the know-how is certainly a moral 
obligation towards society but it may also 
be scientifically appealing, once it is 
considered a way to cross-disciplinarity. 
SIMBA was born following this 
philosophy, as a know-how transfer 
project from Elementary Particle Physics 
to imaging in biology and radiotherapy.  
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The project workplan foresees four 
workpackages, three related to the main 
envisaged applications of the improved 
imaging techniques and devices (quality 
control of radio-therapy beams; imaging of 
radio-labelled biological sample; analysis of 
linear protein array) and one related to the 
management.  
The first six months of the project will be 
focused on the engineering of the dedicated 
setups, and on their commissioning.  
The expected results are: the availability of a 
high granularity large area sensor dedicated 
to radiotherapy beam quality control and the 
capability of data reduction from a 1 million 
pixel sensor in order to reduce the dead time 
and maximise the probability of rare event 
detection. The final period of  five months 
will be focused on the deployment of the 
developed devices and on their comparison 
with benchmark systems currently in use 
either in hospitals or in bio-labs. The main 
results of the sub-project is the exploitation 
of the potential offered by realtime high 

granularity sensors.  

The project, devoted to the improvement of standard imaging and diagnostic techniques, is 
irreducibly based on the know-how transfer among the biomedical and the technical partners, 
and will be enhanced by exhaustive inter-regional working joint session and fostered by the 
involved companies. The partners have highly complementary skills in the field of biomedical 
research and in sensors and data acquisition systems development. They have already 
collaborated in previous projects and successfully engineered novel devices for imaging 
applications. Know-how dissemination will be achieved through publications, conference 
presentations and collaboration meetings. Technology transfer will be pursued through hands-on 
sessions for interested end-users, on-site demonstrations at the potential commercial partner 
sites and dedicated fairs participation. As stated by specific market analysis, the developed 
devices have a large diffusion market. Moreover, the liaison between research teams and partner 
companies will offer the opportunity to have a cost effective and flexible exploitation of both the 
prototype and the demonstrator to be directly tested in laboratories and hospitals. 
 

The scientific research program is based on a long-standing international collaboration and a 
high degree of cross-disciplinarity. Experimental physicists based in Como and Karlsruhe will 
work together with biologists from Insubria University, material scientists form the Joint Research 
Centre of the EC located in Ispra and hospital based teams. An Italian mechanical engineer and a 
Polish digital electronics engineer hired on the project budget complements the team. The R&D 

team is backed up by a German leading company and by an Italian Technology Transfer Office. 
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