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Overview

Chelation objectives and chelator design
Possible advantages/disadvantages
EXcretion pathways

Detection methods

Binding affinities

Efficacy: Pu, Am, U, Co, others

Safety

Ongoing studies:



Chelator Design

Orally active

Polyaminoecarboxylic acid family
Effective for actinides (esp. Pu and Am)
Broad efficacy for other metals

Suitable for long-term use

LLow! toXicity.
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Amphipathic Triehylenetraminepentaacetic
(TT) Chelators
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Amphipathic Polyaminocarboxylic Acid
Chelators

Possible advantages? Possible disadvantages?

Bind Iin tissues?
Amphipathic - toxicity?
Translocation?

Slower acting?

Orally available

Better organ/tissue
availability?

Trarget organs?

Select excretion
pathways

Different coordination
than DTPA

Safety
Efficacy for Pu and Am



Polyaminocarboexylic acids can bind a broad range of
metals and radionuclides

Disadvantages: When exposure Is frem one well
characterized nuclide.

Advantages: When exposure Is to multiple
metals/nuclides, or composition not well known
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Amphipathic Properties and
EXcretion Pathways

Biliary. Excretion Urinany Excretion
LLiver _ - _ - Blood
More Lipophilic Less Lipophilic
l [C,,TT] [C,TT] l
Bile Kidney

Feces Urine



Detection Methodoelogies
Radionuclides

Plutonium-23¢

Scintillation Counting Alpha Spectroscopy
Alpha Spectroscopy Gamma Spectroscopy

Neutron-induced
autoradiography (NIAR)

Fission track analysis (FTA)



Detection Methodoelogies
Non-Radieactive Elements

Uranium )
Cerium

Cobalt _
Strontium > Inductive Coupled Plasma

L ead Mass Spectroscopy. (ICP-MS)

lron
Others...

Other methods: Electron Paramagnetic Resonance (EPR)
Atomic Absoerption Spectroscopy (AAS)
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Typicall Animal Protocol
Actinides

Expoese rat/mouse to metal or nuclide (systemic)

Wait: 0-14 days

Begin oral treatment with C, T'T
Intubation or add to food

In-life measures: wt, food, water, feces, urine

e Organs: Bone, liver, kidney, spleen, other soft
tissues



% of total injected activity

C, I'T Chelation of Puz=®
14 d Pu-239 - 30/d C,TT with diet
Liver

Cont C,TT C_TT C, ;T C,TT

Inj.
DTPA



% of total injected activity

C, I'T Decorporation off Puzs®

14°d Puz2®%; 30/d C, TT with diet
Bone (LVB)

C..IT C.,.IT Inj.
Cont C8TT ClZTT 16 27 e



Plutonium Deposition in Bene
Neutron-Induced AutoRadiography (NIAR)

2/ Mo after injection About 40 years of industriall exposure;
With late in life liver disease



C,,I'T on Redeposition of Puz=® in Bone

90 d chelation; rat humerus metaphysis ¥ M, R
Neutron flux: 8x10*1? cm? s ‘ '
Neutron fluence: 4x10%°

AT

Tracks/mm?2 x 103
N

Untreated




% Total Body

CxT T Chelation Am2*:

14 d Am-241 - 30 d CxT'T with diet
Am-241 by Whole Body Gamma Spectroscopy.
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10/d study: C,,I'lF added to diet

Kidney Liver Bone
PpRm PP ppb
: |
8 7 20T
| 03T |
6 15+ ‘
0.2T
4 | 1.0 T
0.1T
2 0.5+
Cont C,TT Cont C,TT Cont C,TT

Preliminary data based on 3 rats per grol



Cobalt
10'd, C,,T'T by gavage, Co hy ICP-MS

Total 24 hr excretion

After 1st C,TT Kidney Content
5001
1.5T
400+
300 1.07T
ug s
200+
0.5T
100+
Cont C,TT Cont C,TT

Preliminary data based on 3 rats per grou



Safety Issues with C, 1T

= Most experience Is withi C,, T
= No formal toxicity testing
= Observations to date:
= \Well tolerated, especially when added to
diet
=  Food, water consumption nermal
= /n and Ca salts not yet tested
= May expect trace metal depletion

= Other effects:

= |ncreased bone mass In aged rodent
models

= Better coat and appearance



N Progress

Bioavailability and PK
Binding affinities - chain length
More in vive efficacy (U, Co, Ce, Sr)

Bone/soft tissue Puz2® distribution with
chelation



Summary.

Amphipathic polyaminocarboxylic acid chelators

Orally active

Binding affinities are suitable for a number of
metals/nuclides

Amphipathic properties may be altered

Inivive efficacy (oral administration) demonstrated for
Pu, Am, U, Co, Pb, Fe (Studies in progress on Ce,
Sr)

Zn, Ca salts not yet tested in animals

Relatively easy synthesis

Stable

Welll telerated

Some beneficial properties in aged animal models
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