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P Dosimetros de plastico para avaliagdo em tempo real do risco de exposi¢des em radiologia

Plastic dosimeter general concept

lonizing radiation

Clear optical fiber
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Photodetector
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Why use a plastic dosimeter?

- Plastic density similar to water

- Linear response with dose

- Good dose rate independence

- Small beam energy dependence
- Small temperature dependence
- Good spatial resolution

- Real-time dose measurement

- System can be made “affordable”
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Drawbacks...

- Signal depends on readout system
- Can not be used as primary dosimeter
- Dedicated calibration needed for used beam quality

- Fluorescence light can be produce in optical cable
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Optical cable

2 mm in diameter PMMA optical cable
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Scintillator dosimeter readout: PMT Hamamatsu R647P
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Scintillator test and selection setup

Fib.optica
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Scintillator selection results
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Energy dependence
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Scintillator signal dependence on temperature
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Phantom for Tomosynthesis tests

PMMA breast phantom
(made @ LIP Coimbra workshop)

Set of simulated lesions

(Al precision disks)
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Dose study with breast slice phantom @
Hospital da Luz Siemens Mammomat
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Results with BC-404 Scintillator

Siemens - Mammomat

One point per slice

Sc Dosimeter vs lonization Chamber

3 -
[ | 26 kV
2.5 Linear (26 kV) pi
¢  35kV et
------ Linear (35 kV) 2
2- o
//
o “/
S -
—  15- o7
& nad
2 . f(x) = 0.804x + 0.063
N P |
1+ .:.,:‘
P f(x) = 0.798x + 0.030
2
0.5- &
m
0 T T T T ! ! b
0 0.5 1 15 2 25 3 35
Dose (mMGy)

Justificacdo e Optimizagéo das Exposi¢cdes Médicas a Radiagbes lonizantes, IPOLFG 10-12 Set. 2015 14



FC Ciéncias Eg i“ . L. o \ . . .
Ulisboa LIl Pp Dosimetros de plastico para avaliagdo em tempo real do risco de exposigdes em radiologia
—

Dosimeter image inside phantom
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Conclusions:

An easy to operate dosimetry system for radiological real-time
measurements have been developed.

The system gives accurate dose measurements in the mammography
energy range

Further clinical tests are foreseen with different CT machines and other

radiological equipments
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