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Angiogenesis
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Angiogenesis: Normalization window
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Vascular Endothelial Growth Factor (VEGF) gene
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VEGF Biology

Vascular Endothelial Growth Factor (VEGF) gene
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Hypothesis

Sustained and localized delivery of different angiogenic factors play
distinct roles in the stimulation of collateral vessel and blood flow re-
establishment in ischemic tissues
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InVitro 3D Angiogenesis Model
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Angiogenesis In vitro: Sprout activation

Sprouts initiated per bead

under distinct VEGF isoforms Sprouts initiated per bead
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Vascular Endothelial Growth Factor (VEGF) gene
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Engineering aim

Development of an injectable polymeric system for controlled and
defined delivery of angiogenic agents

angiogenic agent incorporated in an injectable polymer
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Polymeric System
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Alginate Modifications
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Alginate Properties
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Manipulating VEGF Release

VEGF121 and VEGF165
Released from Binary Alginate

Degradable and non degradable Alginate
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Angiogenesis In vivo: Technical Approach
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Angiogenesis: Normalization Window - Dose

ANGIOGENIC MOLECULES

ik

/’/ y

ANGIOGENESIS

TIME

SPATIAL DISTRIBUTION



Angiogenesis In vivo: Dose Dependence

VEGF Dose response on Apo E
Ischemic hindlimb
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Angiogenesis: Early events...
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Angiogenesis :Normalization Window
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Angiogenesis In vivo: Mimicking Early Mechanisms

ApoE ~ Hindlimb blood flow

I | I I I | I I I | I I I | I I I | I I I | I I I | I
* p< 0.005 to Blank

o
120% I Recovery Rate of Blood Perfusion
on ischemic hindlimb

- 120% et et
L - *p<0.05 to Blank b
100% _ B Angll
I 100% M V165 i
I B Vi165+A

L "I Vi21+V1 65+A
80% |

O
©
=
= 2
2 -
S - S
= 80% s
O I 2 :
= - % 60% |
. ] =
'cc) 60% 2 40%
(2 i T i
S - S 20% -
2 40% § :
I3 | j[ 7 T 0% | ‘
c I ——\/165 ] T = -
o 20% - —o=—Angl| _ 0-49days  0-15days  15-49 days
S ——\V/165+Angll
L2 i —-—V121+V165+Angll
o\o OO/O i IR T Y T T T I T T oo b
S?uerg)(;(ray SEr%Setry Y 1 5 28 49

Time (Days)



Angiogenesis: Multiple players...
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Angiogenesis: Maturation events...
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Alginate: PDGF Release and Normalization In vivo
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PDGF enhances perfusion at late time points
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Conclusions

3D in vitro sprouting assay confirmed that different isoforms of VEGF can
cooperate in the organization of newly vascular networks

Development of a minimally invasive delivery vehicle that provides

sustained and localized delivery of angiogenic molecules

Angiogenesis and perfusion can be improved by using binary alginate to
locally deliver multiple factors

Delivery of VEGF alone significantly enhances reperfusion of ischemic
hindlimbs by day |5

Multifactorial delivery of angiogenic agents is more effective than delivery
of single factors



Future Work

Investigate the role of different VEGF isoforms in vivo

Investigate the potential of binary alginate as delivery vehicle of
angiogenic agents in an ischemic heart

Explore the perspective of alginate as bifunctional vehicle for cells
(Endothelial Progenitors cells-EPCs) and proteins delivery in an
ischemic tissue
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