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ABSTRACT 

Tissue engineering is a recent and promising area of research in which 

efforts are being made to generate tissue substitutes that can replace the 

human tissue in its shape and function in case of organ or tissue failure. The 

scaffold should have certain properties to be useful for tissue engineering 

purposes and allow the biological cells to divide and grow over the scaffold. 

From these properties, the scaffold should be fabricated from biodegradable 

and nontoxic polymers. The nanoscale topography of the scaffold's surface 

strongly influences cell function, adhesion and proliferation. 

In this study, modification of  PCL scaffold surfaces using specific 

excimer laser beam parameter produced formation of highly distributed, 

regular ripple on the scaffold surface with size range from 200-600 nm , the 

water contact angle measurement , FTIR spectroscopy , roughness and 

surface analysis using SEM and AFM ,biodegradation test, In vitro 

biological testing imaging showed enhancement of the surface roughness, 

surface wettability which in turn enhanced cell attachment , proliferation and 

the degradation rate of the scaffold . 
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PREFACE 

Tissue engineering (TE) is a new discipline that has made rapid 

advances in medical applications. TE holds promises of eliminating re-

operations by using biological substitutes to solve problems of implant 

rejection, cross infections associated with xeno-grafts and allografts, and 

shortage in organ donation. Development of suitable biodegradable materials 

and scaffolds for seeding cells is the key of Tissue engineering. Synthetic 

polymers such as Polycaprolactone (PCL) are used for tissue engineering 

applications. PCL is highly degradable via hydrolytic mechanisms under 

physiologic conditions. PCL is increasingly used in tissue engineering 

applications due to their safety, degradability and osteoconductivity. The 

main disadvantage of PCL is its low cell adhesion potential. There are many 

methods for scaffold fabrication; chemical methods as foaming, freeze dryer, 

phase separation, physical methods as laser sintering, prototype machine and 

compression. Herein a PCL scaffold was fabricated via uniaxial 

compression.  

The aim of this work is to modify the surface of the PCL scaffold 

using different laser parameters in order to increase the cell adhesion 

potential which greatly influences the cell proliferation and differentiation.  

The thesis consists of five chapters organized as follows: An 

introduction to the areas related to this work is given in the first chapter. 

This includes a brief introduction to Tissue engineering.  

In chapter two, a review to the previous work and the trials to surface 

modification of scaffold materials are presented. The Review covers the 

work conducted by researchers to modify the surface of tissue engineering 



xii 
 

scaffolds from 19… to 2011. Chapter two also presents in details the laser 

surface modification trials and ends with the objective of this study. 

The materials used in this work together with the methods applied for 

surface modifications are explained in details in chapter 3. 

In chapter four, the results obtained from this work are presented in 

details. A full discussion of these results is also presented in the 

same chapter.  

Finally the thesis ends with a conclusion and suggestion for future 

work are given in chapter five which is followed by the list of references and 

the appendixes. 
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