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This course summarizes the recent advances for the design of engineering materials inspired
from structure and properties of natural living systems. The design of biomimetic materials
conforms to the strategy of low-carbon, green economy, and sustainable development in our
national policies. It can more efficiently optimize the problems found in material preparation
and design, endowing materials with specific functions that are better adaptive to actual
application scenarios. This course combines theoretical knowledge with the cutting-edge
development in different fields, emphasizing research questions and strengthening the students'
ability to discover, analyze and solve problems. Following the development and innovation laws
of emerging bionics, this course emphasizes new principles, understanding and application of
new knowledge, new achievements, and new applications. Most of the materials in this course
come from the most cutting-edge research progress in the past 20 to 30 years, so that students
can experience the rapid development in the field of bionics. This would stimulate the students'
enthusiasm for scientific research, and cultivate students' scientific research interest and
innovative thinking.
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Chapter 1. Natural Structure-Inspired Materials
1.1 Introduction to Bionics and Biomineralized Structures
1.2 Biointerface-inspired Materials
1.3 Natural Spatial Configuration-inspired Materials
1.4 Multi-phase Biomimetic Composite Materials
1.5 Biomimetic Hierarchical Materials
Chapter 2. Nature-Inspired Functional Materials
2.1 Biomimetic Functional Particles
2.2 Biomimetic Functional Droplets
2.3 One-dimensional Bionics: Nanowires and Nanofibrils
2.4 Two-dimensional Bionics: Functional Membrane
2.5 Three-dimensional Bionics: Self-healing Materials
Chapter 3. Bionic Systems and Devices
3.1 Bioinspired Sensors
3.2 Bioinspired Transducers
3.3 Bioinspired Actuators
3.4 Bioinspired Robotics & Implantable Devices
3.5 Organ-on-chip & Artificial Organs
3.6 In-class Discussion & Presentation
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1. In-class presentation for 5 minute, specifying how to apply the concept of bionics in the
design of new materials. This oral defense takes over 30% of total score.
2. Write a short summary with the theme of biomimetic materials. This short essay takes over
70% of the total score.
Overall rating must be = 60pts/100pts
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