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The use of SRIM code to calculate damage caused by gamma radiation on
polycaprolactone scaffold

M. Hoseini*, S. Hamidi, A. Mohammadi
Department of Physics, Faculty of basic science, Arak University, P.O. Box: 38156, Arak, Iran
Abstract:
Tissue engineering scaffolds need to be sterilized as medical equipment. Gamma radiation is one of the

common methods of sterilization that causes radiation damage to materials and changes their mechanical and
physical properties. This study presents the effect of sterilization by gamma irradiation on a polycaprolactone
(PCL) scaffold using a simulation method based on the MCNPX code. It provides information on the primary
knocked-out atoms or PKAs that cause damage. A program called GAMMATRACK has been developed to
access PKA information. The GAMMATRACK output can be used as input for the SRIM code to calculate
the amount of gamma radiation damage on the PCL target.

Results showed that single vacancies caused displacement damage in the structure, and due to the presence
of low-energy PKAs and thin target, the creation of a displacement cascade is ruled out. The total number of
PKAs of hydrogen, carbon, and oxygen was calculated. Considering that the number of PKA's of carbons is
more than others, the formation of robust carbon-carbon bonds and the creation of 3D polymer networks will
be expected.

Keywords: Gamma Irradiation Sterilization, Radiation Damage, SRIM code, MCNPX code, PCL
Scaffold
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