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DNA Damage

▪ SSB → Single-strand breaks

▪ DSB → Double-strand breaks

Cell death
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▪ SSB → Single-strand breaks

▪ DSB → Double-strand breaks

Cell death

▪ More relevant with high LET

Spatial distribution of 

energy deposition
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Microdosimetry

▪ Calculation of energy deposition

distributions in microscopic regions
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Microdosimetry

▪ Calculation of energy deposition

distributions in microscopic regions

▪ Postulate: The biological effect can

be determined by the amount of

energy actually imparted to critical cell

structures (sites)
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Microdosimetry - MKM

Domain volume

▪ Biological effect can be determined by the energy deposited into critical cell structures: 

domains

▪ Lineal energy
→ Energy absorbed 

→ Mean chord length
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Microdosimetry - MKM

Microdosimetric kinetic model

Domain volume

▪ Biological effect can be determined by the energy deposited into critical cell structures: 

domains

▪ LQ parameters for photons

▪ Nucleus radius

▪ Domain radius

▪ Lineal energy
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Microdosimetry - MKM

Microdosimetric kinetic model

Domain volume

▪ Biological effect can be determined by the energy deposited into critical cell structures: 

domains

▪ LQ parameters for photons

▪ Nucleus radius

▪ Domain radius

▪ Lineal energy
→ Energy absorbed 

→ Mean chord length

▪ The domain size is associated with 

the maximum distance two SSB 

may become DSB
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Domain radius - MKM

▪ Fixed domain radius, based on 

human salivary glands (HSG), 

assumed in the literature 
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Domain radius - MKM

▪ Fixed domain radius, based on 

human salivary glands (HSG), 

assumed in the literature 

PIDE database

Experiments with p, α
and C ions
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Domain radius - MKM

▪ Fixed domain radius, based on 

human salivary glands (HSG), 

assumed in the literature 

PIDE database

Experiments with p, α
and C ions

Calculation of domain

radius
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Domain size distribution



18

D. Suarez-Garcia  (U. Sevilla)  | IV Jornadas RSEF / IFIMED de Física Médica |  Nov 30, 2023

Domain size distribution
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Impact of domain size on RBE
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Impact of domain size on RBE
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Conclusions

▪ This determination represents an approach to include further information on 

the cell line-specific radiosensitivity. 

▪ Our results showed large variability among different cell lines, illustrating 

the importance of intrinsic response to radiation of different biological 

systems.

▪ The use of clonogenic data does not seem enough for accurate RBE 

predictions.

Future…

▪ Robust clonogenic assays for cell lines would be required to improve and 

expand a domain radius database. 
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