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ABSTRACT

Excitation functions for production of #Ga via a-induced nuclear reactions on enriched “Zn have
been measured with E,<27.3 MeV and E_<43.7 MeV employing the stack-thin target technique.
In addition, the induced activity of *’Ga in the same scts of targets allowed an evaluation of the,
cxcitation functions of the corresponding nuclcar rcactions.

INTRODUCTION

Radiolabeled monoclonal antibodies for the
purposec of radioimmunotherapy are currently of
considerable interest. Several 8 and a-cmiuin7g nuclides
have been identified for this application (e.g. *'Cu', Y2,
MReE ALY and PPbA1BiY). In principle, 8*-emitting
nuclides should also be considered for therapeutic
applications: not only is the radiation dosc per decay
comparablc to those of 8-cmitters, but the quantitative
imaging ability of positron emission tomagraphy (PET)
would enhance dosimetry for B*-emitters.  Furthermore,
B*-cmitters could be produced in medical cyclotrons.
Among possible 8*-emitters, ¥Ga is the most interesting.
The convenient 9.45 h half-life, the large B* branch
(51.2%). with high cnd-point energy (4.15 MeV), and
comparable EC branch (44%) with abundant short-range
electrons make %Ga an attractive candidate for
therapeutic applications.

The production routes of ®Ga via peripheral
interactions arc summarized in Table 1. In this paper we
report the preliminary data for production of *Ga via the
following reactions:

I Zn[a.2n)*Ge(2.3 h, EC)~*Ga

1L “Zn[a.np)*Ga

The cxcitation functions were measured with
E,<27.5 McV at the National Institutes of Health (NIH)
cyclotron and with E;2£43.7 MeV at the 60" cyclotron at
Brookhaven National Laboratory (BNL). In addition. the
induccd activity of ®Ga in the same sets of targets
aliowed an cvaluation of the excitation functions of the
corresponding |e.n} and [a.p) rcactions.

EXPERIMENTAL

For excitation function measurements, thin targets
of %Zn (~16 ugcm?) were prepared by vacuum
evaporating 99.6% cnriched ®Zn as metal (ORNL) onto
7.664 mg.cm? high-purity Al support foils (99.999%,
AESAR/Johnson Maithey, Scabrook, NH). These Al-
supported Zn targets were covered with the same Al foils
to avoid rccoil losses of the product nuclides. The 15.33
mg.cm Al in cach target sample climinated the need for
additional degrader foils. Stacks of sealed targets
(between 6-12 target foils in any one experiment) were
mounted on water-cooled blocks and irradiated for
durations ranging from 10 to 30 minutcs with 1.0 pA of
27.3 at the NIH cyclotron or 43.7 MeV at the 60"
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cyclotron at BNL. After irradiation, the individual
samples were mounted on counting cards for assay by
y-ray spectroscopy. For determination of the 19.0-m *'Ge
yield, attempts were made to count the samples quickly
after irradiation. however, duc to high levels of short-lived
activities (predominantly 2.3-m *Al), it was nccessary to
allow the samples to decay [or a period of about an hour
before the first measurement. The same sets of samples
were used for four independent experiments (three at
NIH and one at BNL). Precisc determination of the
thickness of %Zn in the thin targets will be made at the
conclusion of these studies.

A calibrated 50-cm® high-purity Ge detector,
FWHM ~ 1.8 at 1332 KeV, (EG&G ORTEC, Oak Ridge.
TN) coupled to a AccuSpec PC-based multichannel
analyzer (Nuclear Data/Canberra Inc.. Meriden, CT) was
used for radioactivity measurements.  Typically. samples
were counted at a distance of 10 cm from detector surface
to eliminate the coincidental summings. The radioactivitics
in each sample were followed for several half-lives and
the decay curve analysis was performed with the CLSQ
code®. The relevant nuclcar decay data, taken from
reference 7, are summarized in Table 2. The encrgy of
the cyclotron a-particles were deduced from the operating
charactcristics of the cyclotrons, and in the case of BNL
60" cyclotron, the bcam encrgy was corrccted by 1.5
MeVE, The Range Tables of Hubert et al.” was used to
determined the energy of the degraded incident a-
particles.

RESULTS AND DISCUSSION

The excitation function of *Zn[a,2n]“Ge reaction
which was measured in this work and that reported by
Porile et al® are shown in Figure 1. Above E,=20.0
MeV the cross-section increases rapidly and reaches to a
maximum of 94 mb at E,;=33 Me".. From the threshold
up to 27 MeV (where our two measurements at the BNL
and the NIH overlapped) our measurcd cross-sections
agreed well but they were higher than reported values by
almost a factor of 10. In the earlier study, quantitation of
®Ga activity was made by the measurement of its
annihilation radiation in a Nal detector. Activity of ®*Ga
was most likely overcorrected while corrections were
made for the contribution from long-lived 8* cmitters. At
the higher-energy end of the excitation function, the
agreement between our data and that of -earlier

DISTRIBUTION OF THIS DOCUMENT IS UNLIMITED

\-

DE93 000377



