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Sc

21

lanthanides

actinides

Sc [Ar]3d14s2

molecular weight 44,9559 g/mol

atomic radius 164,1 pm

ionic radius 74 pm (LK=6)

LK= 6 (sometimes 4 i 8 )

44Sc
47Sc



radionuclide       T1/2 decay mode (MeV)              max. of range

47Sc 3.43 d       b  (0.60)

Therapeutic radionuclides



Scandium

ScCanCa 4747

term
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47Sc β (0,6 MeV) T1/2= 3,35 d

npScnfastTi
4748 

8*1013 n/s/cm2

reactor „Maria”- Świerk



Scandium

47Sc        β- emitter

46Sc          γ emitter                        half- life    83,82 d

half-life       3,35 d

decay mode β-, γ Eβ-= 0,4; 0,6 MeV Eγ= 159 keV

decay mode γ, β- Eγ= 889; 1121 keV        Eβ-= 0,4 MeV



The goal of our project

Selection of ligands for 47Sc complexation



Stability constants

Cation Ionic radius

CN=6, [pm]

Stability 

constants for 

DOTA, NOTA

Lu3+ 86,1 23,9 (16,1)

Y3+ 90,0 24,0 

Ga3+ 62,0 21,3 (30,7)

Sc3+ 74,5 ?
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Chelators
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Synthesis of NOTA and its analogs

1,4,7-triazacyclononane-1,4,7-triacetic acid 
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1,5,8 triazacyclodecane-1,5,8-triacetic acid
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1,5,9 triazacyclododecane-1,5,9-triacetic acid



Determination of stability constants
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Determination of stability constants
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Paper electrophoresis
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Adsorption on cation and anion exchangers

Sc(DOTA) Sc(NOTA) Lu(DOTA)

cationit

Dowex 50
_ + _
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+ + +
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charge

- 0 -



Chromatographs of HPLC
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Complexes in different molar ratio

pH=6,0    t=200C    ITLC after 24h

metal:ligand labelling %

1:1 89.6

1:2 99.4

1:5 99.4

1:10 99.3

1:20 99.3

Sc-DOTA Sc-NOTA

[Sc3+] = 164nmol

metal:ligand labelling %

1:1 88.3

1:2 98.3

1:5 98.2

1:10 98.8

1:20 99.1



Kinetics
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Examination of stability
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Alternative acyclic ligands
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desferrioxamine (DFO)

N,N’-bis-(2-hydroxybenzyl) ethylenediamine-N,N’-diacetic acid 
dihydrochloride dihydrate (HBED)

LICAM
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your attention


