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Fig 1) Comparison of values of o and Do parameters cal-
culated using phenomenological and biophysical models
and published experimental data of hydrogen ion (21,
22), as a function of linear energy transfer
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Fig 3) Depth-Distribution of simulated physical dose and

biological dose calculated using phenomenological and
biophysical models in proton therapy
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Abstract
Background: In proton therapy, it is imperative to take the distribution of both the physical absorbed dose
and the biological dose into account. Therefore, phenomenological models and a biophysical model such as
microdosimetric kinetic model (MKM) have been developed for the biological dose calculation.
Materials and Methods: In order to determine the most accurate model for Chinese hamster V79 cell line,
this study carried out comparisons between the linear term of the cell survival curve (o) and the dose pa-
rameter per 10% of the cell survival fraction (D1), calculated using phenomenological models and a bio-
physical model as a function of linear energy transfer (LET) and kinetic energy of proton beams as well as
published experimental data. This research also calculates the biological dose with several phenomenologi-
cal models and MKM as a function of depth in the water phantom.
Results: The results show that the o and D1 values of proton beams calculated with MKM are more con-
sistent with the biological radiation data than those calculated with the phenomenological models. Of the
phenomenological models, the calculation data from McNamara model are in better consistency with the
experimental data than the other phenomenological models.
Conclusion: The ability of MKM to properly predict the biological dose distribution of proton beams with
continual innovations and modifications showcases the importance of applying the correct model in treat-
ment planning systems.
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