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" _JNnerapeutic radionuclides

radionuclide T, decay mode (MeV) max. of range

®imBr 4.42h  Auger, y (0.037) <10 nm

87Ga 3.26d  Auger, y (0.09) 10 nm

1251 60.0d  Auger, ¥ (0.027) 10 nm

2L Ay 7.2 h o (6.8) 65 4m

212By 1.0h  «(7.8), 7 (0.72) 70 gm

68y 9.5d B (0.34) 1.0 mm
Ly 6.7d 0.49 0,208 1.5 mm
BITh  6.91d B (0.51),y (0.025) 1.7 mm
87 2.58d B(0.54), ¥ (0.185) 1.8 mm
05Rh  1.48d B (0.57), y (0.320) 1.9 mm
131 8.04d f(0.6),y (0.364) 2.0 mm
TTAs 1.62d B (0.68), y (0.239) 2.5 mm
127Te 9.4h B (0.7) 2.6 mm
153Sm 1.95d S(0.8), y (0.103) 3.0 mm
198y 27d  B(0.97),y (0.411) 4.4 mm
111 7.47d B (1.05), 7 (0.34) 4.8 mm
149Pm  2.21d  B(1.07), y (0.289) 5.0 mm
18Re  3.77d  f(1.08),y (0.131) 5.0 mm
8IS 50.5d  [5(1.49) 8.0 mm
3zp 143d  A(1.71) 8.7 mm
188Re  16.95h S (2.13),y (0.155) 11.0 mm
42pr  19.1h B (2.16),y (1.6) 11.3 mm
90y 2.67d g (2.28) 12.0 mm

8¢ 3.43d B (0.60)
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Scandium
47Sc B (0,6 MeV) T,,=3,35d
YCa+n. 5YCa P Vs

term

48 —-- 47
T+ ng, = SC+p+n

reactor ,,Maria”- Swierk

8*1013 n/s/cm?
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Scandium
47Sc B- emitter half-life 3,35d
decay mode -, vy @4; 0,6@ E,= 159 keV
46Sc vy emitter half- life 83,82 d

decay mode v, - @9; 112@ E;=0,4 MeV
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The goal of our project

Selection of ligands for 4’Sc complexation



Stability constants

HOOCH,C CH,COOH /\
N R HOOCCH, N N —CH,COOH
- C
HOOCHZC/ \_/ \CH COOH (|3H COOH
Cation lonic radius Stability
CN=6, [pm] constants for
DOTA, NOTA
Lu3* 86,1 23,9 (16,1)
Y3t 90,0 24,0
Gas3t 62,0 21,3 (30,7)
Sc3* 74,5 ?
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Chelators

CH,COOH

analogs of NOTA
HOOCCH,— N — CH,COOH HOOCCH,—.N N——CH,COOH HOOCCH, — N N——CH,COOH
< (v (.

CH,COOH CH,COOH CH,COOH



Synthesis of NOTA and its analogs

H— N N—H HOOCCH,— N N —CH,COOH
LiOH*H,O
* 3HClI + 3 BrCH,COOH p— =
N N
|
H CH,COOH

1,4,7-triazacyclononane-1,4,7-triacetic acid

H— N N—H LIOH*H20 —N — CH.COOH
< _y e -~ Hoocer; 2
N EtOH </
N

H

CH,COOH
1,5,8 triazacyclodecane-1,5,8-triacetic acid

O o

H— N N—H LiIOH*H,0 HOOCCH,— N NZ_—CH,COOH

+ 3BrCH,COOH >
N EtOH N

o CH,COOH

1,59 triazacyclododecane-1,5,9-triacetic acid



Determination of stability constants
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| '[')etermination of stability constants

l0gKsc.pora= 27,5
l0gKse.nota= 17,6

Iog KSC-lOane = 14,8

l0gKy.pota= 26,7
logK |, nota= 15,8

Iog KLu-lOane: 12,7
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Paper electrophoresis

K(_j -4 -2 C?n 2 4 EZ+)A
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Adsorption on cation and anion exchangers

Sc(DOTA) | Sc(NOTA) | Lu(DOTA)
cationit +
Dowex 50 — Il
anionit + + +
Dowex 1
complex
charge
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Chromatographs of HPLC

450
400 1 Ga-DOTA

350 - Se.poTA | LuDOTA

300 -
£ 250 -
S 200 A
150 -
100 -
50

time [min]

400 \ /

4
350 - Ga-NOTA
300 Sc-NOTA

250 A
s 200 A Lu-NOTA
° 150 -
100 -
50 A

0 5 10 15 20

time [min]




S

Complexes in different molar ratio

pH=6,0 t=20°C

[Sc3*] = 164nmol

Sc-DOTA
metal:ligand labelling %
1:1 89.6
1:2 99.4
1:5 99.4
1:10 99.3
1:20 99.3

ITLC after 24h

Sc-NOTA
metal:ligand labelling %
1:1 88.3
1:2 98.3
1:5 98.2
1:10 98.8
1:20 99.1
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Kinetics
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Examination of stability

Sc-DOTA
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Alternative acyclic ligands

desferrioxamine (DFO)

HOZCW (COZH
Cr NHe NHe ©F
\__/
HO 2H,0 OH

N,N'-bis-(2-hydroxybenzyl) ethylenediamine-N,N'-diacetic acid
dihydrochloride dihydrate (HBED)
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your attention



