Anatomy : MRI Fonction : Nucl Med




Nuclear MedicinDiagnosis

Functional imaging = distribution of a (radio)-
tracer in organs

Each tracer is a SPY of a function, usually
through a metabolic pathway

e flow

e Bone modelling activity

e Glomerular filtration

e lodine uptake and organification
e Glucose metabolism
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1. Préparation du radiotraceur




D®r oul ement ¢
2. Injection




D®r oul ement ¢
3. Réalisation des images




D®r oul ement
3. Réalisation des images
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Nuclear Medicine: Diagnosis
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In vivo Nuclear Medicine
The ideal tracer (diagnosis)

Principle of tracer dose (carrier-free)
Availability, price, production
Chemistry simple and readily available
Cold kit

No pharmacological effect, no toxicity
Appropriate physical characteristics



Radioactive tracers (diagnosis)
Characteristics to observe

Gamma* emission

Energy: 80-400 keV (ideal: 140 keV)*
Effective half-life: <1 week
Irradiation < 15 mSyv

Availability > 1x/week

Protection of the environment

*Exception: positron emitters
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INn VIVO Nuclear Medicine
Technetium-99m
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igure 4-8. Buildup and decay of activity for T, = 10 T4, branching ratio = 1. Eventually, transient equih’brium:
chieved when the parent and daughter decay curves are parallel. '




INn VIVO Nuclear Medicine
Technetium-99m
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INn Vivo Nuclear Medicine
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In vivo Diagnosis
Ligand and tracer types

free radioisotope : 21T, ¢’Ga, *°*MTcO,, 8!mKr
In vitro labelling:

small synthesis molecules : MDP, MIBI

proteins: albumine, monoclonal Ab

peptides or hormones: octreotide, oestrogen

particles: colloids, macroagregates

blood cells : RBC, WBC

(iIn)organic de novo synthesis: PET tracers



PMTc: polyphosphates
adsorption to hydroxyapatite
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Gamma Camera




SinglePhoton Computed
Emisson Tomograhy. SPECT




IN VIVO Nuclear Medicine
The detector (Anger/SPECT)



