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Radiochemistry 
2 cyclotrons 

     3 Production labs

          5 Clean Rooms

              30 Tracers / 7 nuclides

Preclinic

MRI/MRS/fMRI

 Micro-PET

 SPECT

 PAT

 Optical

Labs

Clinic
2 x PET/CT

       3T MRI

35 Clinical Trials

CIBIT
45 researchers

30+12 PhD 

students

ICNAS Pharma

7 products in PT Market

1 in Spain

ICNAS

Networks: BIN, ProtoTera

CoLabs: Vector, 

HealthyAgeing, ABC

Spin-offs: Fld, 

braineyes, Cyclops

Ass. Labs: LASI

ICNAS: from molecules to man

GLP GCPGMP



In the beginning…



In the beginning…

68Ga on demand; dotanoc labelling



but…

Generators : increasingly expensive… limited availability… limited elutions…



classic approach: solid targets

high production amounts… but special infrastructure and targets required…



so… what about a liquid target?...

existing infrastructure, setups and experience… enough amounts for clinic use!

68Ga on demand : production every hour



the new paradigm: production of radiometals using liquid targets

Production of 68Ga

▪
68Zn(p,n)68Ga

▪  Havar + Nb window =>  E ≈ 14 MeV 

▪ 200 mg of Zinc-68 dissolved in nitric acid (vol≈ 3 ml)

▪ 1 hour irradiation time, “like-F18” conditions

▪  200 mCi of 68Ga

(specifically customized) Niobium target



production of 68Ga using liquid targets in cyclotrons: the difficulties

METAL CONTAMINATION : purity of 68Zn ; (quality) preparation of the solution

67Ga ISOTOPIC IMPURITIES

avoid 67Zn(p,n) 67Ga : enrichment of 68Zn

avoid 68Zn(p,2n) 67Ga: 

lower proton beam energy on target

68Zn(p,2n) 67Ga vanishes at E< ~12 MeV



a new paradigm… leading to new ideas!   

A dual energy cyclotron: 18 MeV + other to be chosen in the range [18-13] MeV

R&D joint project ICNAS & IBA 



a new paradigm… leading to new ideas!   61Cu



the new paradigm… leads to new ideas!   61Cu

64Cu 61Cu

Target material enriched 64Ni natural Zn

Half-life 12,7 h 3,3 h

Decay properties 17,52 % β+ 61,5 % β+ / no β-

2 hours irradiation of 99% enriched 64Zn 50 mCi of 61Cu



the new paradigm: production of radiometals using liquid targets

Single use kits and specific purification

▪
64Ni(p,n)64Cu

▪ 100 mg 64Ni, 5h irradiation: 100 mCi 64Cu

Liquid target

Copper-64

GMP compliant automated process

▪
89Y(p,n)89Zr E ≈ 14 MeV 

▪ 1 g of 89Y; 4h irradiation: 10 mCi of 89Zr

Zirconium-89



68Ga
[eluted]

(mCi)

53.63

50mCi
(Feb 2020)

50mCi
(Dec 2020)

50mCi
(Jun 2020)

68Ga
[End Of

Purification]
(mCi)

115.52

on-demand unlimited production           
(one per hour)

amount of starting 68Zn target 
material chosen on demand

versatile & reproducible runs

medium term huge savings

Limited to secular decay 

(number of elutions/day)

3 generators = 200+ k€ … 

routine production @ ICNAS: 18th February 2021

Or…

1 production run

13 MeV beam



our secret ?… good liquids !

Thank you !
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