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MINIBEAM COLLIMATOR THAT IMPROVES CANCER RADIATION THERAPY

Introduction
High grade brain tumors are incurable, are 
treated with conventional radiation therapy 
techniques, but are associated with considerable 
side effects. Dr. Kundapur's team has developed 
an effective way of treating these tumors 
through designing and constructing a collimator 
which produces very narrow beams of radiation 
called mini-beams (MBRT) using low energy 
x-rays. 

The advantage of using MBRT is that a 
therapeutic radiation dose can be delivered to 
the tumor while sparing normal brain. They have 
tested this on mice brain tumors with no 
damaging effect on brain cells and have initiated 
a large animal study using high energy mini-
beam irradiation techniques.

Background
The treatment for glioblastomas (GBM)
generally involves a combination of surgery, 
radiation therapy and chemotherapy. A major
challenge in treating these malignant brain 
neoplasms lies in eradicating tumor while
minimizing treatment related damage to normal 
adjacent brain. To spare healthy brain tissue, 
radiation therapy treatments are typically 
administered using conformal techniques
which relies on the radiobiological principle
of temporal fractionation. This exploits the
differences in the ability of malignant cells and 
normal tissue cells to repair radiation
damage. 

Collateral damage to normal brain tissue may 
manifest as varying combinations of
neurocognitive- neuropsychological problems, 
endocrine/visual/ auditory deficits, impaired
bone growth, and second malignancies.

Our solution
Synchrotron generated micro-beams
(SMBRT) of radiation have shown promising results in 
preserving brain architecture while killing tumor cells, 
in small animal models. Unfortunately the physical 
characteristics of SMBRT limit its use for human 
patients due to our larger brain and skull. To emulate 
the radiobiological properties of SMBRT we undertook 
a bridging study (2009-2011), developed a collimator 
to produce mini-beams (MBRT) on superficial x-ray 
machine. We studied the effect of MBRT on mice brain 
tumor model. This showed encouraging results 
including preserving normal brain architecture with 
some lethal effect on the tumor cells.

To further the knowledge we explored mini-beam 
radiotherapy techniques at higher photon energies. 
The increased penetration of high energy beams 
facilitates the treatment of larger animals, and
if it emulates the properties of SMBRT in protecting 
normal brain cells, while killing tumor cells, could pave 
the way for better brain tumor treatments. 

The inventors designed, built and experimentally 
characterized a linear accelerator mounted mini-beam 
collimator for use at a nominal 6 MV beam energy.
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