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Key technical problem of registration testing for light ion beam medical equipment
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Abstract: Objective To resolve the key technical problems on the method and procedure of registration testing for light ion
beam medical equipment. Methods The regulation and standards relating to light ion beam equipment were analyzed to find
the suitable testing method and procedure. Results Light ion beam medical equipments were usually customized product,
having different configurations and treatment modes in different installations, as well the manufacturing, installation and
commissioning process, so the registration testing for each installation was recommended. System safety and function tests
referred to IEC 60601- 2-64: 2014 (standard) and IEC62667 (draft). Electrical safety and electromagnetic compatibility
(EMC) tests were needed for accelerator and beam transporting system, while their function tests were done with system
function test. With the installation and commissioning of system, the component, sub-system, system function, electrical
safety and EMC tests were carried out in sequence. Point dose and dosimetric distribution tests of different ion species,
different energies and phantom conditions were also needed to be considered in light ion treatment planning system test.
Conclusion The testing method and procedure are proved to be feasible through the test of light ion beam medical
equipment installed in Shanghai.

Key words: light ion beam equipment; safety test; function test; accelerator; beam transporting system; testing procedure;
treatment planning system; dose calculation
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Fig.1 Penetration depth dose curve of X—ray beam, electron beam, mono—energy proton beam and spread out Bragg peak curve
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Fig.2 Layout of proton beam equipment with 3 treatment rooms
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