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Permeability is a Feature of Tumor Angiogenesis

Pericyte

Normal Lewis Lung Carcinoma

Basement 
membrane

SEM
Luminal surface
Normal blood
vessel

Tumor vessel



%

% Enhancement

Tmax
Empiric Quantification

Pharmacokinetic

Quantification
H 725

Quantification of contrast 
enhancement



Vascular
Space

Tumor extravascular
extracellular space

kep

Ktrans

kin

kel

C1 C2

A
m

pl
itu

de
k ep

Color coding

Two compartment PK model

Input
Function



H 498

Fibroadenoma

Invasive Ductal



Tumor Comparisons

Entire 
tumor

Entire 
tumor

One 
Month

Baseline

Residual 
enhancement

Two 
Months



mean k21

-2
-1
0
1
2
3
4
5
6
7
8

baseline post cycle 1 post cycle 4 post cycle 7

k2
1 
(1

/

percentage change of k21

0
0.2
0.4
0.6
0.8

1
1.2
1.4

baseline post cycle
1

post cycle
4

post cycle
7

k2
1 

(1
/m

in
)

Pt 1
Pt 2
Pt 3
Pt 4
Pt 5
Pt 6
Pt 7
Pt 8
Pt 9
Pt 10
Pt 11
Pt 12

Tamoxifen or Anastrazole if ER+

Avastin

Docitaxel

Doxirubicin

MRI

Suparna Wedem & Sandy Swain Lynne Sage 2003

Surgery RT



C Menard ROB, NCI

target
needle



C Menard ROB, NCI



Molecular Biology 
of Angiogenesis
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18F-Fluoro L-Thymidine

Analog of AZT
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DCIDE PET Agents (NCI IND)

• 64Cu ATSM   Hypoxia Imaging
• 18FACBC Amino acid trapping
• 18F RGD   Integrin receptor
• 11C Acetate   Lung, prostate, brain cancer
• 18FCh Choline analog
• 18FLT   L-Thymidine, proliferation
• 18FMISO  Hypoxia Imaging
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The Fate of Dendrimer-Avidin post-Endocytosis

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
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G6 Dendrimer Sentinel Node
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No metastasis With metastasis of PT-18

Dilated lymphatic vessel

No filling of the contrast agent
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