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Angiogenesis: the development of new 

capillaries from existing vasculature

Angiogenesis has important physiological roles in:

ÅEmbryogenesis

ÅFemale reproductive cycle

ÅBone formation

ÅWound healing

However, angiogenesis is quiescent in the normal adult and 

its inhibition is considered unlikely to cause adverse effects



Pathological aspects of 

angiogenesis:

Excessive Angiogenesis:

ÅTumour development and progression
ÅDiabetic retinopathy
ÅRheumatoid arthritis
ÅPsoriasis

Diminished Angiogenesis:

ÅWound healing
ÅñBiological bypassò



Angiogenesis is a multi-step process:

Ä Endothelial cell activation

Ä Proliferation of endothelial cells

Ä Migration of endothelial cells

Ä Penetration of extracellular matrix

Ä Reorganisation of cells into tubules (or columns)

Ä Formation of a lumen (apoptosis?)

Ä Anastomosis



Existing in vivomodels/assays for 

angiogenesis:

Ä Chick chorioallantoic membrane assay (CAM)

Ä Rodent cornea assay

Ä Subcutaneous air sac in rodents

Ä Sponge and gel implants

Ä Rat freeze-injured skin graft assay



Existing in vitro óangiogenesisô assays

Ä Endothelial cell proliferation assays

Ä Endothelial cell migration assays

Ä Tubule formation assays  (usually in Matrigel or 

similar)

Ä Matrix metalloproteinase release assay



TCS CellWorks Ltd

Aim:

To develop an in vitro all human model of 
angiogenesis that includes all the known 
phases of the angiogenic process



TCS human angiogenesis assay:

Ä Co-culture of primary human endothelial cells with primary human 

interstitial cells  

Ä No other additions or manipulations except addition of test substances 

and medium changes

Ä Anastomosing tubule network forms in 10-14 days

Ä Tubules stained with antibodies to von Willebrand factor, PECAM-1 

or collagen type IV

Ä Permits evaluation of both inhibitors and stimulators of angiogenesis

Ä 24 well format - compatible with replicate samples or secondary 

screening needs

Ä Several approaches to analysis of results are available (tubule length, 

branch points, tubule area etc)



TCS Angiogenesis Assay

Day 1 Day 7

Day 14

Stained: anti-von Willebrand Factor



Tubules stained with anti-collagen 

type IV



Tubules stained with anti-PECAM-1


