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PREFACE 

 
 
Tissue engineering has emerged as a solid approach to bone tissue regeneration. It has helped 

in developing artificial bone substitutes that can overcome the limitations of existing bone 

disease therapies. Bone tissue-engineered constructs can completely reproduce the 

characteristics of a graft, hence ending the patient’s discomfort. Tissue engineering of 

biological bone focuses on regenerating new functional tissue that successfully merges with 

the host without generating any adverse effects. In recent years, research in tissue regeneration 

has focused on developing biomaterials for replacing, regrowing, or restoring damaged cells 

or tissues. These biomaterials serve optimum support and act as a framework for cellular 

attachment, replacement and ingrowth of tissues. The literature review suggests that several 

materials are utilized for bone tissue restoration or regeneration, like natural and synthetic 

materials. Biomaterials with proteins have found primary utilization in various industries and 

areas like biosensors, food and agricultural industry, drug delivery mechanisms, 

pharmaceutical drugs, contact lenses, bone plates, etc. These biomaterials include natural 

materials like chitosan, gelatin, collagen, alginate, chondroitin sulfate, etc. which exhibit good 

biocompatibility and biodegradation properties. Similarly, synthetic materials are also there 

like polylactic acid, polyvinyl chloride, polyglycolic acid, etc. The synthetic materials possess 

good mechanical strength but there exist some limitations like poor cell cytocompatibility, poor 

degradation rate, etc. Therefore, both these biomaterials are used in composite forms to attain 

the desired properties in achieving good cell proliferation and physiochemical properties. 

 

Chapter- 1 focuses on the introduction of tissue engineering and its significance, key challenges 

in bone tissue engineering and different strategies for bone tissue regeneration. It discusses 

porous scaffold fabrication and its need in current bone repair technology. 

 

Chapter- 2 consists of a literature survey of bone, its types and the cells involved in its 

formation. It discussed the various scaffold fabrication techniques and the scaffold’s properties. 

It also covers the requirement of bone tissue engineering in the current scenario. 

 

Chapter- 3 represents the detailed experimental methods and materials involved in this research 

study. It also gives a detailed description of the instruments involved in this research. 
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Chapter- 4 discusses the development and evaluation of different scaffolds developed for Bone 

tissue regeneration. Their efficacy and properties are elaborated via various examinations and 

tests performed. It includes the chitosan and gelatin-based scaffold with the incorporation of 

different bioactive nanoparticles. Among all the developed scaffolds, it was observed that the 

best-optimized scaffold was graphene oxide and nanobioglass-based scaffold (Ch-G-NBG-

60%GO) with the highest mechanical strength and enhanced biocompatibility among all the 

other scaffolds and also CN based Ch/G/nHAP/0.02%CN scaffold with good mechanical 

strength as well as cytocompatibility.  

 

Chapter- 5 gives the conclusion and future perspective for the conducted research work in the 

area of Bone tissue engineering 
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