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In vivo <sup>212</sup>Pb/<sup>212</sup>Bi
generator using liposomes

Bi-212 is a potentially interesting alpha radionuclide for targeted alpha therapy. The principle is based on
the stable binding of alpha emitting radionuclides to cancer selective carrier molecules, such as antibodies or
peptides. The challenge is to deliver the radioactive atoms to the target with the objective to find the right
balance between toxicity and anti-tumour effect.

Considering its short period (t1/2=60.6 min), Bi-212 is limited to situations where the labelled carrier molecule
rapidly accumulates in the target tumor. To expand the range of applications, an interesting method is to use
its parent, Pb-212 (t1/2=10.6 h), which will generate in vivo Bi-212. Data in the literature show that the clas-
sical chelation approach does not work. Although the chelating agent used (DOTA) is known to form strong
complexes with both Bi and Pb, a significant part of Bi escapes from the carrier molecule as a result of the
radioactive transformation Pb-212 / Bi-212 [1].

An interesting alternative is to use liposomes [2]. Once Pb-212 is encapsulated in its internal compartment,
the phospholipidic membrane prevents Bi release provided that the liposome size is large enough (~ 100 nm).
In this work, liposomes functionalised with DTPA at the surface are used. Once complexed with In, the
In-DTPA species corresponds to the recognition site for the targeting. An active encapsulation was tested,
i.e. the liposomes are preformed before the encapsulation, using a methodology implying the Chelex-100
resin. DTPA is present in the internal compartment (0.025 M) to keep Pb-212 in the core as an anionic com-
plex after its uptake. The passage of the membrane was obtained using different weak complexing agents
(1,10-phenanthroline-2,9-dicarboxylic acid (DCP), 2,3-dimercapto-1-propanol (BAL), sodium acetate), the one
leading to the best results being acetate. Under the optimised conditions ([Pb]tot = 10-9 M (Pb-212 activity
of 700 Bq ), [liposome] = 2.5 mM, 65°C), 64% of Pb was shown to be encapsulated after 1 hour leading to 1
liposome labelled per 100.

The stability of the labelled liposomes was moitored in biological media using chromatographic techniques
(HPLC, AF4: Asymmetrical Flow Field-Flow Fractionation) coupled with a gamma detection.
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