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Introduction

Radioisotopes of bromine are of special interest
for nuclear medical applications. The positron
emitting isotopes "Br (T, =1.6 h; " =755 %)
and "°Br (T, =16.2 h; B =57 %) have suitable
decay properties for molecular imaging with
PET, while the Auger electron emitters 7By (Ty
=57.0 h) and **™Br (T, = 4.4 h) as well as the B -
emitter *Br (Ty, = 35.3 h) are useful for internal
radiotherapy. "Br is additionally suited for
SPECT. The isotopes 7SBr, ’®Br and "’Br are usual-
ly produced at a cyclotron either by ’He and a-
particle induced reactions on natural arsenic or
by proton and deuteron induced reactions on
enriched selenium isotopes [1]. As target mate-
rials for the latter two reactions, earlier ele-
mental selenium [2] and selenides of Cu, Ag, Mn,
Mo, Cr, Ti, Pb and Sn were investigated [cf. 3-7].

Besides several wet chemical separation tech-
niques the dry distillation of bromine from the
irradiated targets was investigated, too [cf. 2, 4,
5]. However, the method needs further devel-
opment.

Nickel selenide was investigated as a promising
target to withstand high beam currents, and the
dry distillation technique for the isolation of
n.c.a. radiobromine from the target was opti-
mized.

Material and Methods

Crystalline Nickel-(ll) selenide (0.3—0.5 g) was
melted into a 0.5 mm deep cavity of a 1 mm
thick Ni plate covered with a Ni grid. NiSe has a
melting point of 959 °C. For development of
targeting and the chemical separation, natural
target material was used. Irradiations of NiSe
were usually performed with protons of 17 MeV
using a slanting water cooled target holder at
the cyclotron BC1710 [8]. For radiochemical
studies a beam current of 3 pA and a beam time
of about 1 h were appropriate.

To separate the produced no-carrier-added
(n.c.a.) radiobromine from the target material a
dry distillation method was chosen. The appa-
ratus was developed on the basis of a dry distil-
lation method for iodine [cf. 9,10] and optimized
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to obtain the bromine as n.c.a. [*Br]bromide in a
small volume of sodium hydroxide solution.

Changing different components of the appa-
ratus, the dead volume could be minimized and
an almost constant argon flow as carrier medi-
um was realized. Various capillaries of platinum,
stainless steel and quartz glass with different
diameters and lengths were tested to trap the
radiobromine.

Results and Conclusion

Nickel selenide proved successful as target ma-
terial for the production of radiobromine by
proton irradiation with 17 MeV protons. The
target was tested so far only at beam currents
up to 10 pA, but further investigations are ongo-

ing.

The optimized dry distillation procedure allows
trapping of 80-90 % of the produced radiobro-
mine in a capillary. For this purpose quartz glass
capillaries proved to be most suitable. After
rinsing the capillary with 0.1 M NaOH solution
the activity can be nearly completely obtained in
less than 100 pL solution as [*Br]bromide im-
mediately useable for radiosynthesis. So, the
overall separation yield was estimated to 81 + 5
%.

The radionuclidic composition and activity of the
separated radiobromide was measured by y-ray
spectrometry. Due to the use of natural seleni-
um the determination of the isotopic purity was
not meaningful, but it could be shown that the
radiobromine was free from other radioisotopes
co-produced in the target material and the back-
ing. The radiochemical purity as well as the spe-
cific activity were determined by radio ionchro-
matography.

Further experiments using NiSe produced from
nickel and enriched selenium are to be per-
formed. The isotopic purity of the produced
respective radiobromide, the production yield at
high beam currents and the reusability of the
target material have to be studied.
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