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Positron Emission Tomography

Imaging modality
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Positron Emission Tomography

Common PET medical imaging radionuclides and their properties

Description Units | Fluorine-18 | Oxygen-15 | Ni tm}gau-l 3 | Carbon-11
M 0
Euorew of g® | MeV 0.633 1.738 1.197 0.959
nergy of
Most probable .
e | Mev | 0.202 0.696 0.432 0.326
' min 109.728 2.041 9.967 20.37
PR 107%m 2.4 8.2 5.4 5.0
length in water
Radial range in 3
- . S5 i .
water (FEWHM) 107m 1.0 1 1.4 1.1
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Production of positron emitting radionuclides

NuclearReacton RadienueclidEeN&Generator Accelerators

Cycletien
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Cyclotron

P Deflector

- - RF generator

Cee alechodes
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PET in UK
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Country Mum ber of Indications Planned PET
PET zcanners installations
(by Sept. 2004) over o Years
Belgium 16 Oncology, cardiology and neuralagy g
Finland = Oncology, cardiology and neurapsychiatny plus ]
AEheimers disease and Huntingdon's disease
diagnosis
France SN COncology, all umour types, cardiology and 249
neeuralogy
Hungary 2 All oncology, cardiology and neurology no data
indizations
Luxembourg 1 In line with German guidelines no data
R epublic of no data In line with bedizare guidelines no data
Ireland
Spain g3 COncology, and epilepsyin the neuralogy field 21
COncology, cardiology, neuropsychiatny,
neuroloqy including epilepsy, earky dementia.
Ako HIMW, other immunosuppress ve conditions.
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Monitoring of Airborne Radioactivity

[Methods}

I 1
[ Positrons } [ Annihilation quanta }

[ Proportional Counters } [Scintillation Detectors}
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Monitoring of Airborne Radioactivity

Specifications

> Accuracy
b Sensitivity

-p  Adequate temporal response
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Monitoring of Airborne Radioactivity

A primary standard for positron emitters in gas is essential to ensure
the accuracy of the measurements
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First Approach...

1. Proportional counters for 3- emitters
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First Approach...

1. Proportional counters for 3-emitters
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First Approach...

1. Proportional counters for 3- emitters

2. Model the response (PENELOPE)
3. Transfer Instrument

4. Validation
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Summary

1. Cyclotrons-PET in UK

2. Measurement of airborne radioactivity

3. The first steps for the development of the primary
standard for positron emitters in gases
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First Approach...
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Cyclotron
Commonly used PET radionuclides and methods of production
P licde Praducion Energy Thick areel Targel In-tarpel
ToLle ranges {MeV)  vekd {MBg/ product
nAhj
e S Mip.a) 13 —+3 IR0 M) O,
0k
N MO ) 16— 7 1665 H. 50 NOS,
MR
) i, n) R0 68 M) D0,
"Nip.n) 1) —= 23 o) D0
E *Oipn) 163 1491 H. 0
v n/(Fy)
“Nefda) 14 =0 1114 MNelk;)
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