SOUHRN

Pozitronova emisni tomografie (PET) je nyni obecné& povaZovana za nejdynamictéji
se rozvijejici zobrazovaci techniku v mediciné viibec, a to jak pro diagnostiku celé
fady onemocnéni, tak pro zobrazovani riznych fyziologickych a biochemickych
procesll.

Radionuklidy rutinng pouZivané pro ugely PET (®F, 0, *®N a ''C)" nedovoluji kviili
svému kratkému polodasu sledovani procesil s dlouhou kinetikou, jako je napf.
metabolismus monokionainich protilatek a jejich fragmentli & biodistribuce rady
farmak. DilezZité postaveni mezi radionuklidy, které tyto procesy studovat umoziiuji,
zaujimaji ®®Y (polo&as rozpadu 14,7 h)** a | (polo&as rozpadu 4,18 d)°. Jejich
radiochemické chovani je relativnhé dobfe znamo, mohou byt principialné pouZity ke
znaéeni potencialnich nosil a Ize je pfipravovat i na malych cyklotronech. Kromé
toho umoziuji PET zobrazovani biodistribuce radioterapeutik zna&enych
negatronickymi zafi&i %Y a |,

V prvni fazi pfedkladané prace byl ve spolupraci s oddélenim urychlovaél navrZzen a
zkonstruovan novy terfovy systém pro ozafovani pevnych vzork(i na cyklotronu
U-120M v Ustavu jaderné fyziky AV CR, v.v.i. Jeho funk&nost byla ovéfena
v pribéhu faze testovani i nadale v béZném ozafovacim provozu. Terfovy systém

24, Tyto studované radionuklidy byly radiochemicky

umoznil pfipravit %Y a
odseparovany z teréové matrice v dostate€nych mnoZstvich a zaroveii v kvalité,
ktera svymi parametry vyhovuje poZadavkiim jak na znaéeni perspektivnich

slouéenin, tak na farmaceuticky pouZitelny radionuklid.



ABSTRACT

Positron emission tomography (PET) is nowadays considered to be the most
dynamically developing method for medical imaging, for diagnostics of a variety of
diseases as well as for visualizing of specific physiological and biochemical
processes.

The radionuclides routinely used for PET ("®F, "0, N a ''C)' do not enable
monitoring of slower metabolic processes, such as metabolism of monoclonal
antibodies and thein fragments, or biodistribution of various pharmaceuticals
because of their short half lives. An important role among radionuclides enabling to
follow such processes play two positron emitters, namely Y (14,7 h)** and
'24| (4,18 d)°. Their radiochemical behavior is very well known, they can principally be
used for labelling of potential tracer, and, moreover, they can be prepared on small
cyclotrones. Additionally, they enable PET imaging of biodistribution of *°Y- and
¥|labelled radiotherapeuticals.

The first phase of the presented work included design and construction of a new
target system for irradiation of solid samples on the cyclotron U-120M at the Nuclear
Physics Institute of AS CR, v.v.i. Its correct functionality was proved during the
testing phase as well as in the routine operation. The target system enabled
optimized production of ®Y and '?*I. These radionuclides were radiochemically
separated from the target matrix in sufficient amounts. Their quality is highly suitable
for labelling of perspective tracers, and, therewithal, meets the requirements for a

pharmaceutical radionuclide.
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