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In 
12

C radiotherapy it is important to know the radiobiological effectiveness (RBE) 

distribution additionally to the absorbed dose spatial distribution. Different methods and 

approaches are used for calculation of the RBE-weighted absorbed dose in Treatment 

Planning System (TPS) for 
12

C therapy. The microdosimetric RBE based on the Tissue 

Equivalent Proportional Counter (TEPC) measurements in 
12

C therapy has been reported [1]. 

However a large size of commercial TEPC is averaging the RBE which dramatically changes 

close to and in a distal part of the Bragg Peak (BP) that can have clinical impact. Silicon on 

Insulator (SOI) microdosimetry is an ideal solution for this application as it has thickness of 

the sensitive volume array 10 µm or less [2]. Silicon microdosimetry devices are offering sub-

millimeter high spatial resolution of RBE measurements along the BP. 

The SOI Microdosimeters were used in-field and out-of-field of a Spread Out Bragg Peak 

(SOBP) of a passive beam at HIMAC in Japan for RBE studies as alternative to TEPC. The 

SOI microdosimeters were positioned in a PMMA phantom along central axis of the 
12

C
+6

 ion 

beam field of 10 x 10 cm
2
. Out of field configurations were also carried out to investigate the 

contribution of the neutrons and fragments to RBE laterally and downstream of the field. 

Study of the response of the SOI microdosimeters placed laterally to the field along and 

orthogonal to the 
12

C
+6

 ion beam direction allowed to observe preferential direction of 

scattered fragments and neutron contributions to microdosimetric spectra.  

The results show a significant number of particles (fragments and neutrons) being emitted 

laterally and downstream of the SOBP. A significant amount of neutrons can be seen coming 

from the brass collimators used in the case of passive SOBP delivery. Immediately 

downstream of the SOBP the most contribution to the RBE is from helium ions and for larger 

distances is from neutrons and fragmented protons only. A comparison of derived RBE10 

values obtained by SOI microdosimeters and TEPC along the SOBP at HIMAC are matched 

well and will be presented.  

The results demonstrated that SOI microdosimeter is suitable device for fast QA in heavy ion 

therapy with much better spatial resolution than TEPC and valuable for better understanding 

of physics and radiobiology of heavy ion therapy.   
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