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Z. Talip et al., Molecules, 25 ( 2020) 966.
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Overview of proton based facilities



Page 6

IP2 Target Station

Target holder Target capsule
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Proton energy

Degrader Nb thickness 
[mm]

Average proton energy 
[MeV]

0.0 41
1.0 34
1.8 28
2.0 26
2.2 24
2.4 23
2.8 18
3.0 16
3.1 15
3.2 13
3.3 12
3.4 10
3.5 8

Calculated  using SRIM
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Proton energy

159Tb(p,5n)155Dy→155Tb

171Yb(p,5n)167Lu →167Yb →167Tm

Proton energy: 51-63 MeVProton energy: 8-41 MeV
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Scandium-44

44CaCO3 pressed on to graphite

Gas release

Target Material
44CaCO3 (97% enriched)

44Ca(p,n)44Sc

(160 mg graphite, 10 mg CaCO3)

16 mm

6 mm, 190 µ

0.5 mm

N. van der Meulen, Nucl. Med. Biol. 2015, 42, 745–751. 

50 μA, 90 min irradiation EOB: 1.9 GBq 44Sc
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Scandium-44

CaCO3
CaO 30 mg (2 tons, 5s)

Ø = 6 mm

t = 0.5 mm

Target material:

XRD

1 h 900oC

N. P. van der Meulen, Molecules (2020) 25: 4706.

50 μA, 90 min EOB: 3.9 GBq 44Sc



G. Dellepiane et al., Applied Radiation and Isotopes 184 (2022) 110175

Terbium-155

C. Favaretto et al., EJNMMI Radiopharmacy and Chemistry (2021) 6:37. 

Target Material: 155Gd2O3 (91.9 % enriched) 156Gd2O3 (93.3 % enriched)
155Gd(p,n)155Tb 156Gd(p,2n)155Tb

50 μA, 8 h irradiation EOB: 200 MBq 155Tb 50 μA, 8 h irradiation EOB: 4.4 GBq 155Tb

100 mg

10 mm

100 mg

10 mm



Time

dark blue Clear/colorless

(16 h)

2.6 V
30 mA
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Copper-64

64Ni (99.1 metal powder)

N. Van der Meulen et al., Label Compd Radiopharm. 2019;62:460–470.

64Ni(p,n)64Cu 

Target Material:

Pt electrode

13 mm diameter 
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Copper-64

Thickness of the target: 215 µm (Keyence VR-3200)

5 mm

50 μA, 5 h irradiation EOB: 5-6 GBq 64Cu

60 mg target material
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IP2 Beam Monitor System Optimisation

Test target

thermocouples

Position optimisation → Higher production yields



Optimisation of the IP2 Beam Monitor System

6 mm 10 mm



proton beam

Optimisation of the IP2 Beam Monitor System

Target capsule

Nb degrader
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Optimisation of the IP2 Beam Monitor System

More efficient cooling

proton beam
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Summary

 The choice of target material and backing material is key, as the 
irradiation parameters, as well as the subsequent devised chemical 
separation, are affected.

 Targetry is the first and a crucial step for medical radionuclide 
production.

 Targetry for 44Sc, 155Tb and 64Cu production.

 Optimisation of IP2 Beam Monitor System (beam profile and position)
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Radionuclide Development Group
Dr. Zeynep Talip

INTDS 2022, September 2022


	Target Preparation for Radionuclide Development Towards Medical Application at Paul Scherrer Institute
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20

