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Goal of Radiotherapy
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 How can we open the therapeutic window?
 Improving the treatment technique.
 Improving the dose distribution over time.



What do we need?

 To determine the dose at a point
 Reference conditions
 Patients

 Pre-treatment verification
 In vivo dosimetry

 To determine dose-distributions
 Caracterization of equipments
 Patients

 Pre-treatment verification
 In vivo dosimetry
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Overview

 Detectors
 Main detectors

 Ionization chambers
 Diodes
 Radiochromic films

 Others detectors
 Diamonds,TLD’s, MOSFET
 EPIDs

 In development
 Light-dependent resistor (LDR),…

 Clinical application of MOSFET
 In vivo dosimetry in HDR-brachytherapy
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Ionization chambers

 Reference detectors in radiotherapy

 Designs adapted to different applications

 External radiotherapy

 Photons, electrons, protons, …

 Brachytherapy

 Associated with electrometers: they are 
stable and robust over time

Farmer type 

Plain-parallel type

Erazo and Lallena 2013
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Ionization chambers

Well chamber

 Dependences

 Recombination

 Temperature and presure

 Polarity effects
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Diodes

 Very small detection volume

 Usually used at 0V

 Dependence with:

 Temperature, energy, dose-rate

 Radiation incidence angle
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Radiochromic film

 High spatial resolution (2D)

 Energy independent

 Near tissue equivalence

 Complex processing

 Post-irradiation waiting time (24h)

Devic et al. 2016

Calibration curve
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Other detectors

 Electronic portal imaging devices
(EPIDs)

 Mosfet detectors

 Diamond detectors

 Thermoluminiscent detectors (TLDs)

 …
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Verification devices for IMRT and VMAT
ArcCheck – Sun Nuclear - DIODES

Octavius – PTW – IONIZATION CHAMBERS
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High dose-rate brachytherapy of prostate cancer 

 Need for in vivo dosimetry

 Selection and characterization
of detectors
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Best Medical Canada microMOSFET

 MicroMosfet dependences:

 Temperature

 Detector-source distance

 Relative orientation detector-source

microMOSFET detectors for in vivo dosimetry
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microMOSFET detectors for in vivo dosimetry

Ruiz-Arrebola et al. 2020
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microMOSFET detectors for in vivo dosimetry
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Summary
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± 5-12%

± 5%

-Below 1% accuracy possible
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