
 

 Sub-millimeter positioning system for proton 
therapy treatment of ophthalmologic tumors
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For tumor treatment, radiotherapy frequently uses 
electrons or X-ray beams. Those techniques do 
not offer optimal results for deep tumors and can  
even irradiate healthy or radio sensitive tissues 
located close to the tumor, with possible collateral 
damages for the patient. 

Proton  therapy offers new opportunities for  the 
treatment for tumors nearby sensitive organs, 
particularly in ophtha lmolog y.

The unique advantages of a proton beam are its 
low divergence and its ability of focusing exactly 
onto the target for a maximum power dissipation 
on the tumour, not on its neighbourhood. 
It is therefore highly important to perfectly align 
the patient with the proton beam. 

WOW Company has developed a 3-axis 
accurate positio ning seat able to fulfil l this 
requirement.

Safety first ...

Patient safety was the main guideline during the equip-
ment design. 
In order to protect the patient from unexpected motions,  
the head is immobilized on the seat, so that the beam is 
aimed and maintained exactly on the tumor. 

Following prescriptions have been integrated:
- Medical regulations and directives (IEC 60601-1, 
93/42/CEE).

- A safety factor of 6 has been applied during the whole 
mechanical design.

- Mechanical or power supply breakdown never produce 
any kind of situation that could be hazardousfor the 
patient.  

- Motors drivers are disabledand all axes locked during 
patient treatment.

Drawing of the positioning sea t of a new proton 
therapy equipmen t of IBA in Florida (USA). 

The 3 linear axes provide a 200 mm stroke, allowing a 
quick positioning of the patient eye in the proton 
beam, with an accuracy better than 0.1 mm.By courtesy of IBA
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The KEBA T50 operator interface includes a personal 
computer under windows CE that controls all the motors and 
pilots the different motions:
 - either at low speed (1mm/s), 
 - or at high speed (10 mm/s). 

It can aslo control motions:
 - either under a GOTO mode,
 - or with relative displacements,
 - or with a manual control, through large joystick. 

The integrated sensitive touchscreen indicates clearly the 
status of the equipment and facilitates the introduction of 
new coordinates to be reached.
 - VGA screen, 640 x 480 pixels, 65536 colors
 - Membrane keytouch with 31 keys
 - 3-axis joystick 
 - Emergency stop button
 - 2 ªdead manº security buttons
 - 2 ergonomic handles

A mechanical system
  of a high accuracy ...

The 3 linear axes are using SEW motoreduc-
tors that have been oversized according to 
medical regulations.
The mechanical transmissions are based upon 
couplings and clutches that throw out 
automatically when the motors deliver 
abnormally high torques.
They are resetted as soon as the torque comes 
down to an acceptable value. 
The vertical motion is powered through a 
single servo-driver, via a set of gear boxes and 
countershafts that synchronize the four 
endless screws installed at the corners of the 
patient positioning system. 
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vertical axis motor

ball bearings of 
the vertical axis

vertical axis 
countershafts

Horizontal Y axis motor
Horizontal X axis motor

vertical axis endless screw

patient seat support
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