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Description: 
In the evolving market of product design, the optimization of surface patterns is a crucial factor in 
determining the functionality of future products. However, despite numerous surface designs introduced 
in recent years, the field remains significantly underdeveloped. The absence of systematic and well-
defined methodologies for generating deterministic topologies has turned the design of surfaces into 
more of an art than a precise science. This deficiency is further exacerbated by a dominant design culture 
that attempts to tame nature rather than establish harmonious coexistence within the Man Engineered 
Systems Domain (MESD). The challenge lies in the lack of a holistic surface design methodology that can 
merge function, form, and topography to produce optimized constructs capable of efficient operation within 
an envelope of constraints. 
 
Bio-Locomotion Interfaces and Biologization Potential in 4-D Printing is a comprehensive solution to the challenges faced in biomimetic surface 
design. This groundbreaking book recognizes the underdeveloped state of the field and proposes a trans-disciplinary approach that seamlessly integrates 
engineering, physics, and biology. It addresses the need for a new surface design methodology, emphasizing the importance of generating bio-inspired 
functional surfaces in MESD. Unlike existing approaches that rely on mere bio-mimicry, this book delves into the core of design generation, emphasizing 
the implementation of design rules rather than the replication of natural constructions. It is the ultimate guide for scholars seeking to bridge the gap 
between biology and engineering and acquire the methodologies needed to deduce design rules and construct deterministic surfaces inspired by  
bio-analogues. 
 
The book systematically navigates through the fundamentals of surface metrology, the elements of surface design on natural surfaces, and the 
implications for surface customization. Each chapter is meticulously crafted to provide scholars with a solid foundation, covering topics from 
thermodynamics and friction to the customization of surfaces for friction and the potential of bio-inspiration in additive manufacturing. Bio-Locomotion 
Interfaces and Biologization Potential in 4-D Printing is not just a book; it is a roadmap for academic scholars, offering a transformative journey where 
art meets science, and nature harmoniously coexists with engineering ingenuity. 
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• Adhesion and Surface Energy 
• Biological Surfaces 
• Classification of Roughness 
• Contact and Non-Contact Methods 
• Customization and Sustainability 
• Friction Behavior of Skin 
• Metrological Maps 
• Molecular Modeling 

• Multidimensional Printing 
• Nature of Surfaces 
• Optical Light Microscopy 
• Surface Engineering Techniques 
• Surface Metrology Measurement Techniques 
• Texture from Biological Surfaces 
• Viscoelasticity 
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