Targeting of Vulnerable [atherosclerotic| Plaque using [tin-117m|-DOTA-ANNEXIN

ABSTRACT BODY:

S

imaging photon. We report on a tin-117m labeled targeting molecule that demonstrates efficacy
in imaging and treating vulnerable plaque.

A binding and localization. Human imaging studies are ongoing. A measure of plaque
stabilization in the latest trial is also underway.

Goals and Rationale

Localize vulnerable atherosclerotic plaque
Lesions with:
Cap thickness < 65 uM
Large lakes of lipid
Containing numerous activated macrophages & foam cells
Treat vulnerable plague with conversion electrons

Activated macrophages & foam cells undergo either necrosis or
apoptosis
Necrosis

Causes loss of integrity of cell membrane
Noxious substances released into surrounding tissue, increasing
inflammation
Apoptosis
Organized, programmed cell destruction

Noxious substances packaged in ‘apoptosomes’ for phagocytosis by
adjacent calls
No increase in inflammation

Why Tin-117m Annexin?

- Annexin binds to cells expressing phosphatidylserine [PS] on the

RADIATION ENERGY
outer leaflet of the cell membrane
- Severely stressed cells
- Cells which have initiated apoptosis Beta #
- Annexin bound to PS provides the ‘eat me’ signal to phagocytic -
cells g Eneroy

L N Produces a range of tissue penetration
- The combination of severely stressed cells and permeability of Conversion

the lesion to radiolabeled annexin allows the tin-117m annexin to gjectron
bind to macrophages in the lesion

- HYPOTHESIS:
- Sn-117m conversion electrons would cause the stressed macrophages to

Energy
Penetrates a set distance (discrete energy)

TIN-117M HAS UNIQUE CAPABILITIES

HUMAN STUDY TO IMAGE VULNERABLE PLAQUE IN CAROTID
ARTERIES - CONFIRM WITH HISTOLOGY OF EXCISED TISSUE

- Planar imaging in first 5 human studies did not image carotid plaque.
- SPECT/CT images on next 4 subjects demonstrated:

 Focal uptake in 3 subjects with histologically confirmed carotid VP
* No uptake in one patient with calcified lesion
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[TIN-117M]-DOTA-ANNEXIN THREE PRIMARY COMPONENTS
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APO-E MOUSE THERAPY STUDY

Linker
(Aminobenzyl)

DOTA .
Annexin V

Tin-117m

Sn-117m Annexin
decreased macrophages
and increased SMC cells in
the lesion at a dose of 1.7

. HCi

Tin-117m
» Imaging photon 159 keV (86% abundant)
Decay — Isomeric Transition
Conversion electron has short path over relevant biological range
» 14 day half-life
Aminobenzyl DOTA
» Securely holds the Tin-117m
Annexin V
» Naturally occurring human protein
» Annexin V binds to phosphatidylserine expressed on the outer leaflet of cell
membranes of apoptotic and highly stressed cells
[Tin-117m]-DOTA-Annexin
» Localizes in vulnerable plaque
» Treats without damaging surrounding tissue

Toxicity studies showed no
indication of toxicity based
on histologic assessment
of the liver and kidney.

APO-E -/- MOUSE THERAPY STUDY: STATISTICALLY SIGNIFICANT
THERAPEUTIC EFFECT

Macrophage
Positive Area (%)

Smooth Muscle Cell

Positive Area (%)
Heart (Sinotubular Junction)

Apoptosis (%)

(Apoptotic body/total cell count in hot spots)

“...suggest rapid vulnerable plaque stabilization” - R. Virmani
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SUBJECT #6 Histology

- Histology: Image stained by Movat pentachrome is shown in the upper left panel
— the arrow marks the site of plaque rupture
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Subject had a ruptured TCFA on histology

Conclusion

- Apo e-/- mouse data suggests a single dose of "7mSn-
Annexin reduces inflammation in vulnerable atheroma

- SPECT-CT of human subjects undergoing carotid
endarterectomy demonstrates targeting of "'"™Sn-Annexin to
the lesion site.

- Further studies are planned to determine if 1'"™Sn-Annexin
can passivate vulnerable plague in human subjects.
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