








mailto:permission@benthamscience.net


mailto:subscriptions@benthamscience.net
























mailto:manira@ppukm.ukm.edu.my






mailto:manira@ppukm.ukm.edu.my






mailto:haliza.katas@ukm.edu.my






mailto:dain@ukm.edu.my






mailto:kpal.nitrkl@gmail.com






mailto:ambri@ukm.edu.my






mailto:szakaria@ukm.edu.my
mailto:kmsalleh@usm.my






mailto:disco.iitg@gmail.com
mailto:jayasekhar.punuri@gmail.com






mailto:wansafwani@um.edu.my






mailto:fauzibusra@ukm.edu.my






mailto:fauzibusra@ukm.edu.my






mailto:sueping_86@yahoo.com






mailto:fauzibusra@ukm.edu.my






mailto:A.D.Metcalfe@bham.ac.uk

















	Cover
	Title
	Copyright
	End User License Agreement
	Contents
	Preface I

	Preface II

	List of Contributors
	Acellular Strategy of Functional Biomaterials for Tissue Wound Healing 
	Atiqah Salleh1, Izzat Zulkiflee1, Shou Jin Phang2, Mohd Fauzi Mh Busra1 and Manira Maarof1,*
	INTRODUCTION
	Epidermis Layer
	Dermis Layer

	MECHANISMS OF WOUND HEALING
	TYPES OF WOUNDS
	Acute Wound
	Chronic Wound

	TREATMENTS FOR WOUND HEALING
	Skin Autograft
	Hyperbaric Oxygen
	Negative Pressure Wound Therapy

	ACELLULAR STRATEGIES FOR WOUND HEALING
	Biomaterials
	Natural Biomaterials
	Synthetic Biomaterials
	Composite Biomaterials

	Acellular Treatments
	Growth Factors
	Peptides


	CONCLUDING REMARKS
	REFERENCES

	The Utilisation of Animal By-products for the Production of Potential Biomaterial in Tissue Engineering and Regenerative Medicine 
	Noor Amirrah Binti Ibrahim1, Maheswary Thambirajoo1, Nusaibah Sallehuddin1, Mohd Fauzi Mh Busra1 and Manira Maarof1,*
	INTRODUCTION
	Utilisation of Fibrin, Fibrinogen, and Fibronectin
	Glue
	Bead
	Coating Agent
	Scaffold

	Utilisation of Collagen and Gelatin
	Collagen
	Gelatin

	Utilisation of Elastin
	Utilisation of Keratin
	Utilisation of Chitin and Chitosan
	Artificial Kidney Membrane
	Wound Dressing
	Bone
	Articular Cartilage
	Liver
	Nerve
	Artificial Tendon
	Burn Treatment
	Blood Vessel
	Dental

	Utilisation of Cartilage
	Utilisation of Cornea

	CONCLUDING REMARKS
	ACKNOWLEDGEMENT
	REFERENCES

	Chitosan-Based Nanoparticles in Tissue Regeneration 
	Haliza Katas1,*
	INTRODUCTION
	Chitosan Nanoparticles
	The Roles
	Application of Chitosan Nanoparticles in Tissue Regeneration


	CONCLUSION
	ACKNOWLEDGEMENTS
	REFERENCES

	Likes and Dislikes: Cell Preference in the Context of Biomaterials 
	Benson Koh1, Siti Sarah Azman1,2, Nor Aina Mohd Som3, Prianga Chelathurai3, Nadiah Sulaiman1 and Muhammad Dain Yazid1,*
	WHAT IS CELL ADHESION?
	FACTORS AFFECTING CELL ADHESION
	WHY IS CELL ADHESION IMPORTANT?
	CHARACTERISATION OF CELLS ON BIOMATERIAL SURFACES
	Cell Attachment
	Cell Cytotoxicity
	Cell Differentiation
	Immune Response Determination
	Cell Attachment to Biomaterials

	CONCLUSION
	REFERENCES 

	Injectable In Situ Hydrogels for Regenerative Medicine Applications 
	Deepti Bharti1, Bikash Pradhan1, Indranil Banerjee2 and Kunal Pal1,*
	INTRODUCTION
	Mechanism of Formation of Injectable Hydrogel
	Thermoresponsive Injectable Hydrogel
	pH-Responsive Injectable Hydrogel
	Ionic Cross-Linked Injectable Hydrogel

	Injectable Hydrogels for Bone Regeneration and Repair
	Injectable Hydrogels for Cartilage Regeneration
	Injectable Hydrogels for Cardiovascular Tissue Engineering and Regeneration
	Injectable Hydrogel in Skin Regeneration

	CONCLUSION AND FUTURE PERSPECTIVE
	REFERENCES

	Wound Healing Utilizing Electrical Stimulation Technique: Towards Application of Dielectro- phoresis 
	Nur Nasyifa Mohd Maidin1, Revathy Deivasigamani1, Muhamad Ramdzan Buyong1, Nor Aina Mohd Som2,3 and Mohd Ambri Mohamed1,*
	ECONOMIC BURDEN OF CHRONIC WOUND
	ENDOGENOUS ELECTRIC FIELD
	ELECTRICAL STIMULATION DEVICE: EXOGENOUS ELECTRIC FIELD
	BIO-MATERIAL INTEGRATED ELECTRICAL STIMULATION DEVICE
	TOWARDS APPLICATION OF DIELECTROPHORESIS TECHNIQUE
	CONCLUSION
	ACKNOWLEDGEMENTS
	REFERENCES

	Modification and Treatment of Wound Dressing Material 
	Abdul Hair Ainul Hafiza1,2, Mohamad-Khalid Khairunnisa-Atiqah1, Nyak Syazwani Nyak Mazlan1, Kushairi Mohd Salleh3,* and Sarani Zakaria1,*
	INTRODUCTION
	Bio-Based Material for Wound Dressing
	Modification and Treatment of Bio-Based Material for a Wound Dressing
	Physical Modification on Bio-based Material for Wound Dressing
	Chemical Modification on Bio-based Material for Wound Dressing


	CONCLUSION
	ACKNOWLEDGEMENTS
	REFFRENCES

	Nanobio-Inspired Materials for Tissue Engineering 
	Naorem Bidyaleima Chanu1, Rina Ningthoujam1, Punuri Jayasekhar Babu2,* and Yengkhom Disco Singh3,*
	INTRODUCTION
	Bioinspired Nanomaterials as Biotemplates
	Tissue Engineering
	Metallic Nanoparticles for Tissue Engineering
	Gold Nanoparticles
	Silver Nanoparticles

	Ceramic Nanoparticles
	Magnetic Nanoparticles
	Polymeric Nanoparticles
	Nanoparticles in 3D Printing
	Metal Nanomaterials for Skin Damage Curation
	Silver Nanoparticles
	Gold Nanoparticles
	Zinc Oxide Nanoparticles

	CONCLUSION
	REFERENCES

	The Potential of Plant-based Composite Material for Regenerative Medicine 
	Wan Safwani Wan Kamarul Zaman1,*
	INTRODUCTION
	Regenerative Medicine
	Composite Biomaterials for Biocompatibility Improvement

	PLANT-BASED BIOMATERIALS FOR BIOCOMPOSITES
	Advantages of Plant-based Composites in Regenerative Medicine
	Compatibility of Plant-based Composite Materials

	OIL PALM TREE FOR MATERIAL FABRICATION IN REGENERATIVE MEDICINE
	Palm Oil Waste Product
	Palm Oil Mills Effluent (POME)
	Empty Fruit Bunches (EFB) of Palm Oil Tree


	REPURPOSING KONJAC MATERIAL FOR REGENERATIVE MEDICINE
	CONCLUSION
	REFERENCES

	Current Trends and Future Perspective of Skin-Based Tissue Engineering 
	Thayaalini Subramaniam1, Nurkhuzaiah Kamaruzaman1,2 and Mohd Fauzi Mh Busra1,*
	INTRODUCTION
	Skin Structure and Function
	Current Treatment Methods for Acute and Chronic Wounds
	Administrations of Skin Tissue Engineering in Developing Skin Replacements.
	Evolution of Skin Replacements
	Current Trends on Skin-based Tissue Engineering
	Scaffolds
	Stem Cell Therapy for Skin Tissue Engineering
	3D Printing and Biofabrication of Skin Tissue Constructs

	Future Perspectives of Skin-Based Tissue Engineering

	CONCLUDING REMARKS
	REFERENCES

	3D-bioprinting for Tissue Engineering and Regenerative Medicine: Hype to Hope 
	Zawani Mazlan1, Syafira Masri1, Ali Smandri1 and Mohd Fauzi Mh Busra1,*
	INTRODUCTION
	3D-BIOPRINTING FOR SCAFFOLDING
	Extrusion-Based Bioprinting
	Inkjet-Based Bioprinting
	Laser-Based Bioprinting

	TYPES OF BIOINKS
	Natural Based Bio Inks
	Collagen Bio Inks
	Gelatin Bio Inks
	Elastin Bio Inks
	Silk Bio Inks
	Fibrin Bio Inks
	Hyaluronic Acid Bio Inks
	Agarose Bio Inks

	Synthetic Bio Inks
	Polyethylene Glycol (PEG) Bio Inks
	Poly(Organophosphazenes) Bio Inks


	CONCLUDING REMARKS
	ACKNOWLEDGEMENT
	REFERENCES

	Platelet-Rich Plasma and its Derivatives for Tissue Engineering 
	Nur Hidayah Binti Hassan1,2, Su Wen Phang3, Jia Xian Law3, Pan-Pan Chong2 and Sue Ping Eng4,*
	INTRODUCTION
	Platelet-Rich Plasma
	Platelet-Rich Fibrin
	Human Platelet Lysate
	Platelet-Rich Growth Factors
	Basic Fibroblast Growth Factor
	Epidermal Growth Factor
	Platelet-Derived Growth Factor
	Transforming Growth Factor β
	Vascular Endothelial Growth Factor
	Hepatocyte Growth Factor
	Insulin-Like Growth Factor

	Platelet-Derived Extracellular Vesicle
	Hypothetical Subpopulations of Platelet-Derived Extracellular Vesicles in Blood
	Isolation and Detection of Platelet-Derived Extracellular Vesicles
	Platelet-Derived Extracellular Vesicles in Regenerative Medicine

	Challenges and Prospective of Platelet-Rich Plasma in Clinical Use

	CONCLUSION
	ACKNOWLEDGEMENTS
	REFERENCES

	Nanocollagen-graphene-antibiotic for Wound Healing 
	Samantha Lo1, Ng Wan-Chiew2, Ebrahim Mahmoudi3 and Mohd Fauzi Mh Busra1,*
	INTRODUCTION
	Collagen
	Nanocollagen

	FABRICATION METHODS OF NANOCOLLAGEN
	Top-down Approach
	Electrospinning
	Nanolithography

	Bottom-up Approach
	Self-assembly


	ANTIBIOTIC AND COLLAGEN
	Collagen as Biomaterial
	Collagen with Antibiotics
	Antibiotic-Collagen Based Wound Dressing
	Commercial Antibiotic-Collagen Based Products
	Obstacles in Collagen-based Wound Dressing

	POTENTIALITY OF GRAPHENE IN WOUND HEALING
	Introduction of Graphene
	Characteristics of Graphene
	Role of Graphene in Wound Healing
	Challenges of Graphene Application

	COMBINATION OF BIOMATERIALS EMERGES AS NOVEL DEVELOPMENT
	Role of Graphene in Collagen-based Scaffold
	Benefits of Nanocollagen as Biomaterial
	Potential Material for Wound Dressing: Graphene Antibiotic Integrated-Nanocollagen

	CONCLUSION
	LIST OF ABBREVIATIONS
	REFERENCE

	Engineering Skin for Wound Repair and Regeneration 
	Aleksandar Atanasov1, Richard Moakes1 and Anthony David Metcalfe1,*
	INTRODUCTION TO SKIN
	Skin Structure
	Physical Structure (Material Components)
	Biological Structures (Cellular Components)


	WOUND REPAIR AND REGENERATION
	Wound Pathophysiology
	Clinical Skin Substitutes

	TISSUE ENGINEERING WITHIN WOUND REPAIR AND REGENERATION
	Biological Approaches to Skin Substitutes
	Self-assembled Biological Structures
	Differentiated Appendages of the Skin

	Materials View to Engineering Skin Substitutes
	Naturally-derived Skin Mimetics
	Semi-Synthetic Scaffolds
	Fabricating Skin Micro-Structures


	FUTURE OF ENGINEERED SKIN SUBSTITUTES
	LIST OF ABBREVIATIONS
	REFERENCES

	Subject Index

	Back Cover




