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Introduction

Lutetium-177 i1s becoming one of the most important radionuclides because of its high theranostic potential and convenient
production logistics.” The most efficient production method of lutetium-177 is through neutron irradiation of ytterbium-176
targets. However, this method requires separation of the ytterbium and lutetium.? Classical extraction techniques require
multiple steps as separation factors are low and only a low concentration of lutetium is present.3
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The novel method relies on electrochemical reduction of ytterbium(lll) to ytterbium(ll), changing its chemical behavior
significantly, improving the separation factor. This reduction is possible as ytterbium is one of the few lanthanides showing a
stable divalent state. Unfortunately divalent ytterbium reacts readily with water, requiring additional precautions to be taken.
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Figure 1: Production of lutetium-177'
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Objectives

* Reduce Yb3*
 Stabilize divalent species

* Develop a suitable extraction system

for the Yb?*/Lu3* separation

Figure 2: Experimental setup: A Working electrode, B Quasi-reference electrode, C Counter electrode

Results & Discussion
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Figure 3: Voltammogram of YbCl; in DMF

Outlook

» Perform electrolysis experiments and quantify the amount
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« Up to 5000 Q in ethylene glycol and tetrahydrofuran potential vs Ag/Ag*(V)

Voltammetry

 Linear relation between peak current and concentration
» Moisture negatively impacts the shape of the peak

» Solvent choice impacts peak shape and potential
Spectroscopy
»  UV/Vis spectra were measured in various solvents

of Yb2* formed

Investigate stabilization of Yb?* by comparing different
supporting electrolytes and additives

* Develop an extraction system compatible with the
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