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l. INTRODUCTION

Dosimetry and analysis of low
dose effects are strongly >
related to each other

EURADOS and MELODI have
common objectives, as well

EURADOS (The European Radiation Dosimetry Group):
- a network of more than 50 European institutions,
- several WG-s would like to collaborate with MELODI

WGT7: Internal Dosimetry, coordinator: Maria Antonia Lopez, CIEMAT

Within WG7 a new task group is forming: dealing with the health &
biological effects of internal emitters applying microdosimetric and
nanodosimetric approaches.
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MELODI SRA: Al mproving dosi met
t he uncertainty on the

To improve dosimetric quantification in case of internal emitters is
the main objective of EURADOS WGY.

In internal dosimetry, dose distributions are usually strongly
Inhomogeneous In cellular, subcellular or cell surrounding levels.

Health effects primarily knowledge of dose distribution
depend on local dose Aon | ocal scalle

Biological answers of different
cells and tissues to the same —_
burden are usually different

knowledge of cellular and
tissue structure is essential

Cells and tissues are biokinetics & physiology are
communicating relevant in cellular level

Microdosimetry describes the microdosimetry may help in the
local, (sub)cellular doses description of biological answers
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Objectives:

to search for interesting questions in the field of the
biological effects of incorporated radionuclides

and

to try to find answers to these questions
applying the tools of microdosimetry and nanodosimetry

Some of our results will be shortly presented here
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lI. Basic reasons of the uncertainties
of the dose - effect curves

Two general opinions regarding LNT:

The solution of the LNT hypothesis cannot be expected:

1) by epidemiological studies > statistical limits,
2) by numerical models > still not good enough.

| think differently: The fundamental reason why there is no unique
answer to the shape of the dose-effect curve at low doses is, that

In this dose range the cannot exist
role of other parameters > a universal
may become significant dose - effect curve!
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Health effect as a function of dose

Which curve describes the health effects of ionising radiation in
the low dose range?

Health / Biological effect

Dose

The answer: there is no unigue curve, it depends on several
other circumstances/quantities/@@arameterso , a s
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Health effects = f (Dose, Other parameters)

Multi-dimensional surface and not a single curve

Other parameters:
A) parameters of the irradiation,

B) parameters of the person during exposure,

C) parameters which influence the health effects after
the exposure in the whole future life of the person.

At generalisation, one can make two mistakes:
1) neglect the other parameters in the equation above.

2) expect the same D1 E relationship for different health effects.
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Other parameters (out of dose) affecting the health
effects of low doses:

A) parameters of irradiation e.g.:
tvpe of radiation energy spectrum of radiation, distribution of radiation exposure

B) parameter‘s\of the individual e.g.:
previous irradiations, type of antioxidants, cc of antioxidants, genetic

background, cell cycle stage, type of irradiated cell, type of tissue, type of organ,
health condition, individual sensitivity, age, gender. -7

-
-

-
\ -
P

C) parameters which mfluence the health effects after the exposure e.g.:
newer radiations, nutrition, physlcal activity, infections ,pollutlons physical and
mental health status i all of thses.during the whole future life.

”
”

Current radiation protection considers only these two parameters

All circumstances of exposure & future life of the individual which may influence
the health effects of this I1Trradiat
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lll. Uncertainties originating from the inhomogeneity
of dose distributions,
an application for inhaled radon progenies

- Inhomogeneity of radiation burden (both in space and time) may
strongly influence the biological responses,

- we tried to quantify the degree of inhomogeneity of deposited
radon progenies in central airways Y neoplastic lesions had
been found in the lungs of former uranium miners,

- 3D CFD model,
- we compared homogeneous and inhomogeneous distributions,

- applying biological models we analysed some biological effects.
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Geometry, numerical mesh, airflow

Tracheobronchial airway model

\

Air velocity field calculations

Mathematical mesh
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Deposition distributions, 1-5 generation

New-Mexico uranium mine (~107 inhaled particles)

unattached progeny Z__ attached progenies
by 218p( 214Bj 214pp
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FAR- & NEAR-WALL
a-TRACKS
IN AIR & TISSUE

NEAR-WALL
a-TRACKS IN
THE TISSUE
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Distributions of the epithelial cell nuclei (R.Mercer)
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Alpha tracks, cell nuclel, mucus & basal membrane

near wall
a-track

far wall |
a-tracks

basal cells goblet cells ciliated cells
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In all cells, all hit In all cells, only multiple hits
(170 815 hits) (2017 hits)

107 inh. particle 107 inh. particle

4th International MELODI Workshop 12-14Si 'mber 2012, Hotel Presidentii, Helsinki, Finland Cﬂ 16



