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TRANSITION METALS AND PET - THE CHALLENGE 52Fe

C. Calonder, K.L. Leenders

Methodology and limits of studying the biodistribution of 52Fe in the brain with Positron Emission Tomo-
graphy (PET). The influence of the iron's daughter nuclide 52mMn on quantification of physiological rele-
vant parameters is of special interest.

WHY IRON?

One task the transition elements are well-adapted for
is that of taking part in electron transfer processes,
the basic step of each redox reaction and therefore
essential for life. Fe is the most abundant transition
metal in biological systems, crucial not just for heme-
proteins but also for the functionality of different en-
zymes. It's varying distribution in the brain might be
responsible for various neurodegenerative diseases
as Alzheimer's, Wilson's or Parkinson's [1, 2].

That's our motivation to study the (3+-emitting isotope
52Fe (ti/2=8.27 h) with PET in vivo in a dynamical
way, measuring it's characteristics in phantoms, mon-
keys and finally human beings. All by the tomograph
detected counts have to be corrected for the contribu-
tion of the short-lived and positron-emitting daughter
nuclide 52mMn. Besides we have to deal with a low
signal-to-noise ratio in our PET images. Various rea-
sons are responsible for that (slow rate constants at
the blood-brain-barrier, axial resolution of the tomo-
graph of 8.6 mm, Compton scattering)

DISTRIBUTION OF 52Fe/52mMn-CITRATE RESP.
52mMn-CITRATE

The targetchemistry for 52Fe/52mMn-Citrate follows
the methodology of Smith-Jones et al. [3]. "Pure"
52mMn-Citrate is separted from the mixture by fixing
52Fe on a tartrate column. The 52Fe-breakthrough of
this manganese generator is in the order of 1 %.

A GeLi-y-spectrometer allows us to specify and
quantify the injected isotopes in blood leading to an
input function for the system. As an example the two
graphs show the different kinetics of both tracers in
whole blood, measured after each other in the same
monkey. The data fit quite well to the solutions of the
differential equations below which simplify the in-vivo
conditions in the organism:
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For 52Fe we measured a biological halflife of
40.2±3.4 min in blood; 52mMn leaves the blood stream
much quicker, the fitting procedure lead to a corre-
spondent biological halflife of 45 ± 3 sec. By washing
the blood cells with physiological NaCI solution it could
be shown that either in-vitro nor in-vivo more than 1 %
of the two tracers enter the blood cells during scan-
time.

Examined distribution of the two tracers by PET
showed low activity concentrations in all brain sec-
tions. To quantify a realistic uptake rate constant, the
tissue dataset is planed to be corrected for:

• vascular part in brain sections;

• 52mMn out of 52Fe decay;

• signal produced by Compton scattering of 52mMn-
y-photons
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