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The radionuclide generator provides a convenient means for researchers and clinicians to obtain
a source of radionuclides without dependence on nuclear facilities (nuclear reactor or cyclotron), ft
should be noted that radionuclide generator technique yields products of very high purity and it
offers moreover the only possible way of obtaining very short-lived radionuclides for practical
applications. Therefore at present radionuclide generators have found important uses in nuclear
medicine.

This talk reviews the development of preparation methods for radionuclide generators of
current interest: 99Mo-99mTc, l88W-188Re and 68Ge-68Ga.

99Mo-99iriTc generator. 99mTc is presently the most widely used radionuclide in diagnostic
nuclear medicine. The reason for such a preeminent position of 99mTc in clinical uses is its
extremely favorable nuclear properties with y-energy of 140 keV and short half-life of 6 hours.
Chromatographic generator of 99Mo-99mTc based on aluminium oxide using as eluent of isotonic
saline solution, containing nitrate-ions has been produced in INP AS RU. However, the main
disadvantage of this generator is that the eluent-saline solution contains some amount of nitrate-
ions. Nitrate-ions added to maximize and stabilize 99mTc yields would interfere with the chemical
reactions which involve Sn(ll) reduction of the pertechnetate ion and which are used
subsequently in the preparation of radiopharmaceuticals. Therefore we proposed the new method
for preliminary treatment of aluminium oxide by the external gamma (Co-60) irradiation. It is
found that the aluminium oxide has got electron-acceptor properties after gamma-irradiation.
Adsorption of 99Mo radionuclide as isopolymolybdate on gamma-irradiated aluminium oxide is
very high and molybdenum is firmly retained. Adsorption capacity of gamma-irradiated
aluminium oxide at pH2-4 is 60-80 mg Mo per gram of AI2O3. The yields of 99mTc from
experimental generators remained high (75-85%) independently of the 99Mo activity (250 - 1000
mCi) at the beginning and the end (up to 15 days) of the period of use.

l88W-'88Re generator. l88Re (T1/2=16.9 hours, P'max=2.12 MeV; y=155 keV, 15%) is currently
attractive radionuclide for radiotherapeutic applications. Rhenium-188 is produced by decay of
tungsten-188 (T1/2=69.4 d) which can be produced by double neutron capture on enriched I86W
targets with high neutron flux. The specific activity of !88W is reached up to 2Ci/g. The optimal
conditions for separation of 188Re from the parent nuclide 188W are studied. It is shown that the
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optimal separation condition is using acid-treated aluminium-oxide column to adsorb W as
isopolytungstate at pH solution of 2-4. 188Re is eluted with 0.9% NaCl solution. The
characteristics of the sodium perrhenate obtained from our generator are: radiochemical purity is
99.8%; pH4.0-6.0; yield of 188Re is 70-75%; breakthrough of 188W is less than 10"3%.
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68Ge-68Ga generator. The nuclide 68Ga (Ti/2=68.3 min) produced by the electron capture

decay of 68Gc (Ti/:=288 d) is useful for calibrating positron emission tomography (PET) systems.

The 68Ge is normally produced by both 66Zn(a,2n) 68Ge and 69Ga(p,2n) 68Gc nuclear reactions.

The separation of daughter 6 Ga from parent 68Ge on both aluminium oxide and tin dioxide arc

studied. In case of tin dioxide the optimal separation of daughter 68Ga from parent 68Ge can be

achieved by using 1 M HC1 as the eluent. It is shown that the tin dioxide - 1 M HC1 generator

system provides high yields of 68Ga (75-80%) with low levels of breakthrough of 68Ge (2 • 10'
4%). However, the obtained final product - 68Ga eluate in 1 M HC1 can not be used for direct

preparation of radiopharmaceuticals. In case of aluminium oxide we have found that preliminary

annealing of aluminium oxide at 1000 °C provides the best conditions for separation of 68Ge-68Ga

radionuclide chain in 0.1 M hydrochloric acid. The elution yield of 6!<Ga from generator column

is 50-70%. The breakthrough of 68Ge is less lQ-3%.

UZ0502507

MODEL - INDEPENDENT SPECTROSCOPIC INFORMATION AND
THE PERIPHERAL DIRECT CAPTURE A(a,y)B REACTION

AT STELLAR ENERGIES

Igamov S.B.. Yarmukhamcdov R.
Institute of Nuclear Physics, Tashkent, Uzbekistan

Despite the impressive progress in our understanding of these processes has been made in the

last decades, there are still many problems connected with obtaining precise data on the A(p,y)B

and A(a,y)B reactions cross sections at stellar energies to be solved.

One of the possibilities of solving these problems is based on the principally peripheral

character of charged particles interaction at low energy and the possibility of using the

information on asymptotic normalization coefficients (ANC) (or respective nuclear vertex

constants (NVC) for the virtual decay B-^A+a ) of the overlap functions for the A(p,y)B and

A(a,y)B reactions.

This review is devoted to critical analysis of traditional methods of obtaining ANC

information from DWBA - method calculation of proton transfer reactions and two - body

potential model calculation of the direct capture reactions. Moreover in this review modified two

- body potential approach allowing to determine both the ANC for virtual decays B-^p+A and

B-^a+A and astrophysical S-factor, S(E), for the A(p,y)B and A(a,y)B at stellar energies E (- 25

keV) is discussed. This method involves two additional conditions that allow to verify the

peripheral character of the considered reactions. New information about rates of tfa ,y)7Li.
3He(a,y)7Be, 7Be(p,y)8B and 12C(p,y)'3N reactions and estimation of the values of the ANC's for
7Li->a+t, ?Be->a+3He, and 8B->7Be+p has also been presented.
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