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Introduction

 Cardiovascular diseases are the

leading cause of mortality around the

globe.

 Vascular tissue engineering has

significant potential to make a major

impact on a wide array of clinical

problems.

 In 1912, Carrel was the first to

describe the use of glass or metal

tubes to bypass arterial defects in

dogs

 PTFE, PET, PVC, PCL-Collagen,

Collagen-elastin

 PU & PCL
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Our Aims

 Preparation and characterizations of

PU-PCL nanofibers

 Seeding of ECs on scaffolds and

evaluation of in vitro cell culture

 Preparation and characterizations of

PU-PCL tubular structure

 Bioreactor design

 Seeding of ECs on tubular scaffolds in

dynamic condition
 Heparinizing prepared scaffolds

 Seeding and characterizations of Ecs and

Mesenchymal Stem Cells and

Differentiation to Pericyte Cells
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 Preparation and characterizations 

of PU-PCL nanofibers (SEM analysis, 

ATR-FTIR, Contact angle measurement, Tensile 

strength, Swelling analysis and hydrolytic 

degradation).

 Seeding of ECs on scaffolds and 

evaluation of in vitro cell culture 

(MTT assay and Measuring NO )

 Preparation and characterizations 

of  PU-PCL tubular structure

 Bioreactor design

 Seeding of ECs on tubular 

scaffolds in dynamic condition

 Published articles!
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polymeric solutions were
allocated into five
separate groups as
follows (PU, PU/PCL(2:1),

PU/PCL(1:1), PU/PCL(1:2) and, PCL)

Preparation and characterizations of PU-PCL nanofibers

SEM analysis

ATR-FTIR Tensile strength

Swelling analysis & Contact angle measurement

hydrolytic degradation
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ATR-FTIR
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Tensile strength



Swelling analysis & 

Contact angle 

measurement
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%𝑆 =
𝑊𝑆 −𝑊𝑑

𝑊𝑑
× 100



hydrolytic degradation
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𝐷𝑒𝑔𝑟𝑎𝑑𝑎𝑡𝑖𝑜𝑛 % =
𝑤0 − 𝑤𝑡
𝑤0

× 100



SEM analysis

12

ns



Seeding of ECs on scaffolds and evaluation of in vitro cell culture 

Cell 
expansion

Cell survival 
assay

Measuring 
NO
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Preparation and characterizations of  PU-PCL tubular structure
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Bioreactor design and cell culture
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Published articles
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 Heparinizing prepared scaffolds

 Seeding and characterizations

of Ecs and Mesenchymal Stem

Cells and Differentiation to

Pericyte Cells
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