_41-
Radiochemical Separation of No-Carrier-Added *"Lu
as Produced via the *°Yb(n,g)*’"Yb® "Lu Process

N. A. Lebedev’, A. F. NovgorodoV?, R. Misiak®, J. Brockmann®, F. Résch*
ngtitut fiir Kernchemie, Johannes Gutenberg-Universitit, D-55128 Mainz, Germany; Laboratory for Nuclear Problems, JNR Dubna,
Russia; *H. Niewodniczanski Institute of Nuclear Physics, 31-342 Cracow, Poland

B12

The b emitter *"Lu (Ty, = 6.71 d, max. and aver. b~ energies of
421 and 133 keV) is a promising therapeutic radioisotope for the

curative treatment of cancer using labelled proteins [1-4]. The de-

cay isaccompanied by the emission of low energy grradiation with
E; = 208.3 keV (11.0%) and 113 keV (6.4%) suitable for smul-

taneous imaging. Moreover, 7L u attracted a specid interest be-

cause of the very high cross section of 2100 ban of the

8_u(n,g)*""Lu production process. Irradiation of 100 mg of ™Lu
at reactors providing 10* n cm®s™ for 100 h yidds specific activi-

ties of 1.15 GBg/pumol, which can be increased by a factor of 35
in the case of 95% isotopically enriched ™Lu. Nevertheless, a
minimum amount of stable *®Lu cannot be avoided and might

cause some problems concerning the labdling of tumour affine
biomolecules. Thus, a no-carrier-added (nca) *"Lu seems to be
useful, providing the maximum specific activity of 720 GBg/umol

(1.140° Ci/g).

For this purpose, the dternative production route *°Yb(n,g)*"Yb
(Tvz2=19h) % b® *Lu was investigated, providing a nca
state of ’Lu. It was the aim of this work to develop an efficient
separation of nca "’Lu from macroscopic amounts of the ytter-
bium target materid despite of the chemicd smilarity of these
neighboured lanthanides. The separation of the nca *’Lu from the
macro-amounts of the ytterbium target based on the cementation
process, i.e. the sdective extraction of Yb by Na(Hg) amalgam
from CI / CH;COO" dectrolytes [5-8] followed by a find cation

exchange purification.

7_u was produced in a neutron capture reaction on natural or
isotopicaly enriched ytterbium. The isotopic composition of iso-
topically enriched 5Yb was 0.0034% ®Yb, 0.114% °Yb,
0.634% Y™Yb, 1.157% *?Y b, 1.014% ™Y b, 2.355% "*Yb and
94.72% ®Yb. 200 mg (99.9999% chemicd purity) Yb,O3 were
irradiated for 6 h at the TRIGA 11 reactor Mainz at a neutron flux

of 210" n em?s™. 12.4 mg of enriched *"°Y b-Yb,05 were irradi-

ated for two days at the HMI neutron source BERII at 210™ n
cm?s?, resulting in 8.1 GBg *’Lu a one day after EOB.

Sodium amalgam was prepared via dectrolysis of a 20% solution
of NaOH, as described elswhere [8]. 200 mg Yb,O; were dis-
solved in 1.4 ml 4 M HCI. Next, 3 ml 45 M CH;COONa and
H,O were added to atotal volume of 6 ml of pH » 3.4. 4 ml of
Na(Hg) amadgam (0.4% Na) were added and this system is
dtirred for 90 sec. The amdgam is removed from the system. After
4 of these cycles, about 99% of the ytterbium were removed from
the agueous solution. The nca *"’Lu is isolated from this solution
by precipitation as the hydroxide usng 4 M NaOH. The hydrox-
ide is isolated by centrifugation and dissolved in 25 ml 0.1 M
HCI. After adding of 25 ml 4.5 M CH;COONa, another 4 ce-
mentations are performed in a new vessd. After this procedure,
the amount of Yb"" is reduced to about 0.01-0.02 % of the initial
mass, cf. Figure 1, while about 85+5% of the nca *’Lu are re-
maining in the solution.

In conclusion, the radiochemica separation process developed

provides radiochemicaly pure nca *"Lu within a totd volume of

less than 0.5 mL with an overdl separation yield of 75£5% within

4-5 h, with Yb contaminations of < 14 %, i.e. < 1 ng Yb"" for a
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100 mg *®Yb target. It thus can be used to synthesise nca *"Lu
Iabelled radiothergpeuticals.

Figure 1: Successive separation of macro-amounts of Yh!""
inindividud cementation cycles
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Figure 2: lon exchange purification Lu from Yb"” using 0.07 M
a-HIB, pH 4.7; column: Aminex A6, 2 mm x 80 mm
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