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Table 1. Examples of Radionuclide Generator System Providing Daughter Radioisotopes for Therapeutic

Applications.
Partent Half life = Decay Emission = Dauter Half life Decay  Emission
mode ExaMeVI%) mode  EnaMeM%)
Lead-212 10.6h B~ 0.569(12) Bismuth-212 60.56min B (64) 227(55.3)
0.301(83) a (36)  6.09(9.6)
0.153(5) 6.05(25.2)
8.78(64.0)
Osmium-194  6.0years B~ 0.096(67) Iridium - 194 19.15h I'n 2.236 (89)
192 (5.1)
Ruthenium-103 39.6days B~ 0.064(92) Rhodium-103m 65.1min IT Low energy
electrons
Strontium-90 28.8years 7~ 0.546(100) Yitrium-90 64.06h B 2.283(100)
Tungsten-188  69.4days  §0.349(99) Rhenium-188 169h ' 2.116(79)
1.965(20)

Table 2. Ideal Characteristics of Therapy Radio-nuclide

keV, 637 keVel 7ot a} 608 keVel wlelil g whE

1. Beta or electron capture radiation emitter
2. Less than 10% emitted gamma radiation

3. High target-to-background ratios

4. No non-spexcific uptake

5. Cheap
6. Readily available

sto] FaAlake] & #AF o2 1940dehol AHA4A A
ghe] Ak o A gl o] 857] A2sted HSA, MAA,
OIH -5 19601 dcH 7txlo] F x| 3H5HEoll o] &=]glond,
WmTcol o] & o g Hallo) = MIBG, iodocholesterol,
A ZET dAle] 3% Sl o] &5 Qlu, o]Ex ¥l
22 Alste] 7k gleh, Pl 35 keVe| Zupd &

Table 3. Radionuclieds for Therapy : Physcial Characteristics

Nuclide  Halflife Emission E(MeV) E(MeV) Maximum E7 - peak
range {KeV)
OmBr 442 h Auger - - < 10 mm -
125 60.0 days Auger - - 10 mm -
2tip 72h % 68 - 66 um -
212g; 10h % 7.8 - 70 um -
gy 9.5 days B - 034 1.0 mm -
"Cu 258 days B - 058 22 mm 185
13 8.04 days B 7 - 061 020 24 mm 364
153Gm 195 days B r - 081 0225 30 mm 103
%Ay 2.7 days B 7 - 096 031 44 mm 411
1%Re 3.77 days B r - 108 035 50 mm 137
185Dy 233h B, - 129 044 64 mm 95
Sy 50.5 days B - 149 058 80 mm -
2p 143 das 8 - 171 069 87 mm -
Ly 2.67 days B - 228 0935 12.0 mm -

* Sources : Adelstein and Kassis (1987) : Troutner (1987) : Volkert et a. (1991).
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Table 5. Radionuclide Bone Therapy : Physical Properties and Clinical Considerations of 4 Major Radio-
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phamaceuticals
Radionuclide 2p &gy 136Re 153Sm
Physical half-life 14.3 days 50.5 days 3.77 days 1.95 days
Epmax in MeV 171 1.49 1.08 0381
Maximal range 8.7 mm 8mm 5mm 3mm
E {in KeV) - - 137 103
Imaging Bremsstrahlung Bremsstrahlung Yes Yes
Isolation - - Yes Yes
Administered dose ~ 0.33 —0.66(GBq) 15—-2.0(MBg/kg) 09—1.3(GBq) 10—~37 (MBq/kg)
Chernical form Phosphate Chloride HEDP EDTMP
Response rate 65—74% 79% 79% 65—80%
Side-effects Significant Minimal Minimal Minimal
Advantage - Outpatient Imaging + dosimetry  Imaging + dosimetry
Disadvantage Bone marrow dose  Cost Cost/availability Availability
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Table 6. Ideal Properties of Radiolabeled Microspheres
for Intra-Arterial Therapy

1. High mechanical stability to resist breakdown and pass-
age through the capillary network.
2. High chemical stability to resist elution of radioactive lab-
el, macrophage removal, or radiolysis.
. Uniform size.
. Unit density to prevent settling or streaming.
. Relative ease of labeling.

[o )N &1 B N V]

. Radionuclide label with high-energy beta particle, low
photofraction, and intermediate (days) halflife.
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Table 7. Some Properties of Radiocolloids

T2 Energy (MeV)

Range in water (mm)

Colloid Particle Site (nm)
(days)  Max Mean Max Mean

BpP.chromic phosphate  14.29 1.710 0.695 80 32 600—1,300(91%)

1%Au-colloid 2696 096 0311 38 12 20-70

9Y.resin 267 228 093 110 36 20—-50

1%Er citrate 94 035 0.099 10 03 10—30

18Re-sulfide 37 1.08 0.349 37 12 -

0Y.silicate 267 228 093 11.0 3.6 100

Y7L u-chioride 6.7 0497 0.133 - - -

Mptcolloid 03 x=58"75 68 0.065 - 3,000—10,000

Table 8. °B Containing Substances to be Used in Clinical Trials With BNCT

Target structure Tumor type

Presently tested in therapy

BSH Unknown Malig. Gliomas

BPA Unknown Malig. Melanomas
Potential for future therapy
Monoclonal antibodies Tumor associated antigens Antigen rich tumors
Nucleosides DNA Fast growing tumors
Growth factors/hormones Receptors Receptor amplified tumors
Thioureas Melanin Malignant melanomas
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4. 22 ZMX =& X8 (Boron Neutron
Capture Therapy)
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