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An alpha emitter 211At (7.214 h) allows to deposit high radiation doses in very
small tissue volumes. However, the limited availability of this isotope, low-level
knowledge of astatine chemistry and certain prejudice against use of alpha emitters in
medicine hinder progress in the field. Since the cyclotron U-120M at NPI, Řež, is
capable of preparing 211At in reasonable amounts and purity, we have focused our work
on its regular production and also on some aspects of its labelling chemistry, the latter
having been studied at Uppsala University. The results obtained are summarised in the
following points:
a) Simple technique of the 211At regular production on internal cyclotron beam was

developed together with its separation from the target via dry distillation. The
saturated yield in the target was 213 ± 23 MBq/µA (maximal activity produced ca 1.9
GBq at EOB) and the dry distillation yield 62.8 ± 3.2 %.

b) A new prosthetic group for attachment of 211At to proteins, closo-dodecaborate(2−)
anion B12H12

2−, was proposed and successfully labelled with 75% yield. The astatine-
boron bond is stable and highly resistant towards enzymatic systems, and the
molecule of B12H12

2− can be modified by an organic side chain for attachment to
proteins (e.g. esthers). Astatination of human epidermal growth factor (hEGF) with an
analogue of B12H12

2−, nido-carborane, showed that the protein labelling can be
performed also in a single-step procedure with the yield 70.5 ± 2.2 %.

c) Comparative study of 125I and 211At labelled EGF in cultured A431 carcinoma cells
was performed. It was revealed that intracellular retention of 125I (biological half-life
1.5–2 h) is shorter in comparison with 211At (biological half-life ca 3.5 h). However, for
continuous incubation of the cells with the labelled EGF, the maximum accumulation
was obtained later for 211At (ca 6 h) than for 125I label (2–4 h). This fact suggests –
like major world trends – that the local tumour treatment with 211At labelled
compounds will be probably superior to systemic therapy in the process of
introduction of 211At in medical practice.

d) The positive effect of α- and γ-radiation on the labelling of B12H12
2− with 125I was

determined. This fact reminds that intensive alpha radiation of 211At can influence the
labelling yields at higher volume activities, and thus have a negative effect on the
211At labelled compounds. It seems to be recommendable to dilute the resulting
solution of the 211At labelled proteins after the synthesis in order to prevent their
radiation damage (loss of label or specificity).


