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Studies on Preparation of Dysprosium-165 Metallic Macroaggregates
for the Treatment of Rheumatoid Arthritis

Kyung Bae Park, Ph.D. and Jae Rok Kim, Ph.D.

Reactor Isotope Department Korea Atomic Energy Research Insititute, Taejon, Korea

Irradiation of 20mg of natural Dy(NOs); in a neutron flux of 2x 10"n/cm?® « sec for 4 hours
gave 5.76 Ci of '"*Dy(specific activity, 610mCi/mg Dy) with high radionuclidic purity (>99.9
%). '"Dy-MA was prepared in a quantitative yield by reacting the aqueous solution of '®*Dy
(NO3); with sodium borohydride solution in 0.2N NaOH. Coulter particle analyzer exhibited
mean particle size of 2.6 un (range 1~6n). Even though the '“Dy-MA suspension in saline
was stored at 37°C for 24hours or autoclaved at 121°C for 30minutes, there was no significant
change in particle size and leakage problem indicating the prepared '®*Dy-MA is sufficiently
stable. In-vivo retention studies were carried out by administering '“Dy-MA into the knee
joint space of normal rabbits. Gamma camera analysis showed high retention in joint space of
normal rabbits. Gamma camera analysis showed high retention in joint space even at 24 hours
after administration (> 99.9%).

The ease with which the '“*Dy-MA can be made in the narrow size range and their high in-
vitro and vivo stability make them attractive agents for radiation synovectomy.
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Table 1. Radionuclidic Impurities in Irradiated Dy (NO,); at Two Hours and Eight Hours after Irradiation*

Radioactivity and % of Impurties at given times

Nuclide
2 hrs. 8 hrs.
Dy-165 12 GB, 2.02GB,
Dy-157 1007226 Bq 8.394E-3% 602822 Bq 2.99E-2%
Dy-166 7820 6.517E-5 7432 3.681E-4
Ho-166 53799 4.483E-4 6070 2.282E-3
Sm-153 3919 3.266E-5 3585 1.776E-4
La-140 180 1.500E-6 162 8.024E-6
Na-24 951 7.925E-6 721 3.579E-5
Lu-177 21.8 1.816E-7 21.8 1.079E-6
Yb-169 5.11 4.259E-8 5.11 2.530E-7
Yb-175 61.28 5.106E-7 61.28 3.034E-6
Tb-160 23.64 1.970E-7 23.64 1.083E-6
Gd-153 11.9 9.922E-8 11.9 5.891E-7
* Dy(NO;); (200mg) was irradiated for 5 min in a flux of 1.0 X 10n/cm? + sec
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Fig. 1. Particle size distribution of the prepared
disprosium macroaggregate in saline
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Fig. 2. Particle size distribution of the prepared
disprodium macroaggregate in saline

Table 2. Effect of the Amount of Sodium Borohy-
dride on Stability of '“Dy-MA*

Sodium borohydride (2.5M) used

Stability**
ml mmol
0.5 1.25 Unstable
1.0 2.50 ”
1.5 3.75 "
2.0 5.00 Stable

* Eighty mg of Dy(NO;); (0.228 mmol) was re-

acted with 2.5M NaBH, solution in 0.2N NaOH.

* % Determined by radiocactivity with(unstable)

or without(stable) supernatant after washing
with water (bmlXx5).
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Table 3. Particle Size Distribution in Dy-MA*

Filter pore size( ) Percentage
< 10 100
< 8 98
< b 96
< 3 90
< 1 0.05
< 045 0

% Determined by serial filtration through Nuclepo-
re polycarbonate membrane filters.

Table 4. Effect of Washing Volume and Elapsed
Time at 37°C on Stability of '*Dy-MA

Washing % Radioacti- Elapsed % Radioac-
volume(ml) vity in time(hr) tivity in

'“Dy-MA '“Dy-MA

5 100 0 100

10 100 1 100

15 100 3 100

20 100 5 100

25 100 10 100

30 100 24 100

Table 5. Percentage of Administered '*Dy-MA Re-
maining in Normal Rabbit Knees by y-Cam-

era Analysis

Percentage
Time(hr) -
Rabbit 1 Rabbit 2
0 100 100
2 99.9 99.9
6 99.9 99.8
10 99.8 99.8
24 99.7 99.7
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