ATI 0[\: AL g ﬂi Center./;n-
ANCER @~  CancerResearch
I TITUTE R P e

Oncologic Imaging:
Structure, Function and
Molecular Biology

Peter L. Choyke, M.D.
Molecular Imaging Program
CCR




Screening for Lung Cancer
With CT

Detects low stage disease
~1-2% yield

Anatomic
Imaging




Cancer Screening

Serum Proteomics

Virtual
Colonography

Breast MRI




Cancer Screening

Serum Proteomics

Virtual
Colonography

Proteomics Imaging

Breast MRI v v

Imaging Proteomics




The new challenge
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Disorganized and Numerous

McDonald & Choyke Nat Med 2003




Permeabillity is a Feature of Tumor Angiogenesis
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Quantification of contrast
enhancement
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Pharmacokinetic _ . t in [min]
Signatveriauf nach KM-Injektion
Amp = 151 +- G.IQE-01 Max 1.39
K=21= 110 +- 0.826E-01 T-21 2.630

Quantification K-EL = 0.201E-01 +- 0.440E-02 ToH = 345
H 725




Two compartment PK model
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Fibroadenoma
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Molecular Biology
of Angiogenesis
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BEDG PET Imaging
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18F-Fluoro L-Thymidine

Analog of AZT
Phosphorylated by TK

Intracellular Trapping




DCIDE PET Agents (NCI IND)

%4Cu ATSM Hypoxia Imaging

IBEACBC Amino acid trapping

18BF RGD Integrin receptor

11C Acetate  Lung, prostate, brain cancer
18ECh Choline analog

I8FLT L-Thymidine, proliferation
IBEMISO Hypoxia Imaging




PET Imaging

“micro” PET-CT “macro” PET-CT




Molecular Targeting




Steps in Tumor-Induced Angiogenesis
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- Invasion

- Proliferation
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Goal: Early detection and treatment

Target Diagnostic
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Baseline

6 hrs

Targeted NP with Gd DOTA, M21 tumor flank




Hood et al. Science 2002
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Dendrimers
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The Fate of Dendrimer-Avidin post-Endocytosis

S um

0.1 um

The macromolecules, which go
Into the cell by endocytosis,
accumulated in a single or two

fused endosomes of Shin tumor

cells. Properties depend on:
Size
Charge
Lipophilicity
Stability
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NoO metastasis
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With metastasis of PT-18

Dilated lymphatic vessel

No filling of the contrast agent

Hisataka Kobayashi NCI
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