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This study was focused on the possibility of preparation of the 166Ho-labelled boron
macroaggregates (166Ho-B-MA) for radionuclide synovectomy and 166Ho-labelled poly(L-
lactic) acid microspheres (166Ho-PLA-MS) for hepatic tumour therapy. The radionuclide
synovectomy (radiation synovectomy) is an alternative method showing the therapeutic
effect on the patients suffering from rheumatoid arthritis diseases without surgery. In
this treatment the suspension of the radioactive particles is administrated via an intra-
articular injection into the target joint to destroy the inflamed synovium.

The isotope of 166Ho (Eβmax = 1.84 MeV, T1/2 = 26.8 hr) was prepared by the
165Ho(n,γ)166Ho reaction in the LWR-15 nuclear reactor (8 -10 MW) in Nuclear Research
Institute Řež, using approximate neutron flux 1014 cm-2s-1. The 165Ho-B-MA particles
were prepared by reaction of the aqueous solution of 165Ho(NO3)3 with sodium
borohydride solution in 0.2 M NaOH. The particle size distribution of the prepared 165Ho-
B-MA was determined by the CILAS Laser Particle Size Analyser. The quality of the
pre-prepared 165Ho-B-MA particles was investigated by the electron microscope
method.

166Ho-B-MA was obtained by neutron irradiation of the pre-prepared 165Ho-B-MA.
The in-vitro stability studies were carried out by incubation 166Ho-B-MA in 6 ml 0.9 %
NaCl solution. At certain time intervals, the radioactive particles in the incubation fluid
were centrifuged at 2000 rpm for 2 minutes. Both total radioactivity and radioactivity of
the supernatant were measured by the ionisation chamber. The radioactivity leakage
percentage was expressed using the ratio of the supernatant activity vs total activity.

The in-vivo stability studies of the 166Ho-B-MA were carried out on the rats (Wistar,
190-200 g).  166Ho-B-MA were administrated by intra-articular injection into the right
knee joint of the rat.  The organ radioactivity measurements as well as the SPECT
camera scans of the animals were carried out 24 hours after the administration. Both
the organ radioactivity measurements and the SPECT scans showed high retention of
166Ho-B-MA in the target joint. 24 hours after administration the percentage of the
activity retained in the knee joint was higher then 99.9 %.

The biodegradable poly(L-lactic) acid microspheres containing 165Ho designated
for the hepatic tumour therapy were prepared by the solvent evaporation technique. The
chloroform solution containing the poly(L-lactic) acid and 165Ho-acetyl-acetate complex
was added to a stirring continuous phase of 3% polyvinyl alcohol in distilled water.  The
microspheres formed within the next 24 hours were collected on a cellulose-nitrate filter.

The microspheres were neutron irradiated and the in-vitro stability studies were
carried out by incubation of 166Ho-PLA-MS in 6 ml 0.9 % NaCl solution the in the same
way as described above.

The particle size distribution assay and electron microscope scan of the prepared
microspheres were done as well.


