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antiferritin 198 Ay-colloid #AYHA
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Table 2, Radionuclides for Therapy: Physical Characteristics
. . . is~ imum- E. -peak
Nuclide Half-life . gg‘r:s FMeV) (EMeV) Mf:r:ge m (;1(:\/)
* mBr 4,42h Auger — - <10 mm -
12385 60.0 days Auger -~ - 10 mm -
At 7.2h % 6.8 - 65 um -
nigi 1.0h % 7.8 - 70 pm -
CEr 9.5 days 8 - 0.34 1.0 mm -
Cu 2.58 days B,y - 0.58 2.2 mm 185
hal 8.04 days B, - 0.61 0.20 2.4 mm 364
183 S
58 m 1.95 days 8, - 0.81 0.225 3.0 mm 103
Au 2.7 days 8,7 - 0.96 .0.31 4.4 mm 411
% Re 3.77 days B,v - 1.08 0.35 5.0 mm 137
1% Dy 2.33h 8,7 - 1.29 0.44 6.4 mm 95
*Sr 50.5 days 8 - 1.49 0.58 8.0 mm -
s2p 14.3 days 6 - 1.71 0.695 8.7mm ~
®y .67 days 8 - 2.28 0935 12.0 mm ~

* Sources : Adelstein and Kassis (1987) : Troutner (1987) : Volkert et al. (1991).
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Table 3. MIBG Scintigraphy in Neural Crest Tumors :

Cumulative Sensitivity Per Indication
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Table 4. Radionuclide Bone Therapy : Physical Properties and Clinical Considerations of 4 Major Radiophamaceuticals

Radionuclide 2p ®¥gr - 186 Re 1535m

Physical half-life 14.3 days 50.5 days 3.77 days 1.95 days
EBmax in MeV 1.71 1.49 1.08 0.81

Maximal range 8.7 mm 8 mm 5mm 3mm

E (in KeV) - - 137 103

Imaging Bremsstrahiung Bremsstrahlung Yes Yes

Isolation - - Yes Yes
Administered dose 0.33—-0.66 (GBq) 1.5—2.0(MBqg/kg) 0.9—1.3 (GBq) 10—37 (MBq/kg)
Chemical 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




Table 5. Radioimmunotherapy : Published Clinical Results

Diagnosis Antibody/route

Patients

Objective response Reference

Leukaemia, lymphoma ' |-Lym-1 .
Lymphoma 131 Lantj-pan B
Hepatoma 131 Lantiferritin

(+ radio/chemotherapy)

Hodgkin’s disease 131 Lantiferritin

Melanoma 131 .anti-p97 Fab
Neuroblastoma 131.3F8

Colon carcinoma 131 L.varjous i.p.
Ovarian carcinoma 13 Lvarious i.p.

13 L.various i.p.

181.0C 125 i.p.
% Y.0C 125 i.p.

All indications

105

28  2CR,17PR
7 5CR,1PR
4 CR, 26 PR

DeNardo et al, (1990)
Nelp et al. {1990)
Order et al. (1985)

37 1CR,14PR
16 1PR
10 2PR
16 2CR,4PR
24  3CR,6PR

Lenhard et al. (1985)
Larson (1987)
Cheung et al. {1990)
Riva et al, (1990)
Epenetos et al. (1987)

13 2 PR Riva et al. (1990)
17 3PR Finkler et al. (1989)
6  none Hnatowich et al. (1989)
279 17CR, 76 PR (33%)

Table 6, Ideal Properties of Radiolabeled Microspheres

for Intra—Arterial Therapy

1. High mechanical stability to resist breakdown and
passage through the capillary network.

High chemical stability to resist elution of radio-
active label, macrophage removal, or radiol ysis.

N

Uniform size,
Unit density to prevent settling or streaming.
Relative ease of labeling.

ov s

Radionuclide label with high-energy beta particle,
low photofraction, and intermediate (days) half-
life.
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Table 7. Accumulation of Radioactivity in Canine Lungs after Intra—Arterial Injection
Percent of Injected Dose in Lungs Pentabarbital Anesthesia No Anesthesia
Particles
Internal Common Abdominal P
. H
Carotid Injection  Carotid lnjectio& Aorta Injection Left Heart Injection
1311 _MAA 24.0 £ 2,1 \ 12.2+26
Carbonized particles

15 5um 6.7 + 3.2 8.7+23 11.0 + 4.8 26+1.7

50+ 5pum 0.7 +0.6 0.5+0.4 0.6 +0.3 1.7+0.4

80 + 10 um 0403 0.2 +0.3 1506

190 + 20 ¢m 0

* Values are expressed in means + 1 SD.
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Table 8. Some Properties of Radiocolloids

T Energy (MeV) Range in water (mm)
Colloid (days) Particle Site (nm)
Max Mean Max Mean
33 p.chromic phosphate 14.29 1.710 0.695 8.0 3.2 600—1,300 (91%)
198 Au-colloid 2,696 0.96 0.311 3.8 1.2 20—70
9 Y.resin 2,67 2.28 0,93 11.0. 3.6 20-50
169 Er.citrate 9.4 0.35 0.099 1.0 0.3 10-30
186 Re-sulfide 3.7 1.08 0.349 3.7 1.2 -
% Y.silicate 2.67 2,28 0.93 11.0 3.6 100
177 _y~chloride 6.7 0.497  0.133 - < -
1 At.colloid 0.3 a=5.8, 6.8 0.065 — 3,000-10,000
7.5

2 et Table 9. Comparison of *P Doses to Deliver 20,000 cGy
to Cyst Wall Using Plane Source and Uniform
_ Distribution Geometries
ALY RIS EUHFAL X2
Cyst Size 32p Activity (uCi)
Zotko] L. Z0 == 5 P
Sl Sl FYsd AgHI} ARRA A o) Vol () Jane Uniform
=718, 3 = Aol o7 A5} A4 Aol o
2285 753 Fofol YA AT AL Folv] 1.0 0.5 14 34
Aetol Axslm Qs zhol Hol® Fokolut A4 1.2 0.9 20 59
2
Zhefoll Al 5ok Eel Ao vl A42A D} g 14 9 iy e
. 1.6 .
£ o] g3 Zlo] A|&2, '*1.lipiodol, ethiodol, 3'P = 1.8 3.0 45 189
+ Y &= ceramic resin »]| &7 %¢Ho 45 3HA) 2.0 4.2 55 256
o) So] ol &E}(Table 6), U= 2710 ule} 2.2 5.6 66 339
ZAW b E3sle] Ho AAHE Frs) o) 2.4 7.2 79 437
(Table 7). 2.6 9.2 93 553
AWl A WA FBEo] AR} So 4] 2 - 2.8 1.5 108 687
Fol A 5olA 22| (leaching) 3.0 14.1 124 841
HE FAAE S5 A5t 3P & #Y 59 oA 3.2: 17.2 141 1009
AF FA& vlLTE FUT F, Ha H9d FAAE 3.4 20.6 159 1203
ZALshe wlalE A7) & 22 H o] AA] =0, A7 3.6 244 178 1422
_ ; 3.8 28.7 198 1672
A 9 Te.NAAo] o3 Au] B2} ofj&o] 205 . :
| A A FL el Fo T3, 4.0 33.5 220 1937
42 38.8 242 2234
WAL #Eeo| 2EY Fd 4.4 44.6 266 2552
46 51.0 291 2917
198 Ay, 2P, Y, 199Fr, 185Re, 131] 20 A4 =9 HoL/‘}"(é 4.8 57.9 317 3300
5.0 65.5 343 3707
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A7 Fole AAE 9, Y o ukalA AE 33 GEAFAUAFTE] A 8o 2P, %Y, *Re LH 5o
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HE ZMX 22 X2 (Boron Neutron
Capture Therapy)

"BE F4 M e del Lo, FUAE S
a QA5 &, YBS =
Folg %, Waislola :
@)7Li Mk ol Qott W elzt ¢ YA 24t

a P
£ 49

19361 olul Locherel }all 2j7}b A|eks]o} 19501
Hofl w]Foll A AdA] AFsglont, g A= e] s o
steloj A FibE{gla, 1960 o] & ARol A AL o
T of *B-mercaptoundecahydrododecaborates ©]
&3k HAEde] Ased $7 AEel HuFol?,
VB Ex A ZEgH e ohE IR o7
#1980 Holl k| TAS = o w glet, AFTAA &
2] o] &5 Hted dAT§ Y=Y Azl el A

A5l A8de) A as)el,

°

=

o
2

REFERENCES

1) Beierwaltes WH: Horizons in radionuciide therapy:

1985 update. ] Nucl Med 26:421-427, 1985

2) Hundeshagen H: Postoperative diagnosis and therapy

of thyroid carcinoma by nuclear medicine. Eur J
Nucl Med 8:541-545, 1983
3) oW, ol %4, B THE, o9,
A L aAA ek fatell A} L1319 A vk
ARF AW vlm, A etsx 24:80-8
1990

[

& ow

2,

rﬁ B

A /\7
Dl

S

4) Voute PA, Hoefnagel CA, Kraker J de, Evans AE,

Hayes A, Green A: Radionuclid therapy of neural
crest tumors. Med Pediat Oncol 15:192-195, 1987

5) Ehrhardt GJ, Day DE: Therapeutic use of *°Y

microspheres. Nucl Med Biol 14:233-242, 1987

6) Mumper R]J, Ryo UY, Michael Jay: Neutron-

activated holmium-166-poly (L-lactic acid) wmicros-
pheres: A potential agent for the internal radiation
therapy of hepatic tumors. | Nucl Med 32:2139
-2143, 1991

7) Hatanaka H, Sc D: Boron-neutron capture therapy
Jor tumors. Nishimura Co. Ltd japan, 1986

8) Hoefnagel CA: Radionuclide thevapy revisited. Eur |
Nucl Med 18:408-431, 1991

_.17_-



