
University Of Technology- Iraq 
Department of Materials 

Engineering 
General Materials Branch

Fourth class 
Smart Materials

Lecture 9 : Biomimteic Materials and 
Shape Memroy Polymer

Class Code on Google Classroom :2shhens



Biomimetic Materials

• Biomimetic materials are materials developed 
using inspiration from nature. This may be useful in the design 
of composite materials. Natural structures have inspired and 
innovated human creations.

• Notable examples of these natural structures include: 
honeycomb structure of the beehive, strength of spider silks, 
bird flight mechanics, and shark skin water repellency.

• The etymological roots of the neologism "biomimetic" derive 
from Greek, since bios means "life" and mimetikos means 
"imitative".

https://en.wikipedia.org/wiki/Biomimicry
https://en.wikipedia.org/wiki/Composite_materials
https://en.wikipedia.org/wiki/Fish_scale#Shark_skin


Biomimetic Materials

• Bio-inspired materials engineering: applying biological principles to synthetize new materials
 Bio-mediated materials engineering: take advantages of biological materials properties by incorporation into another        
system
• Biomimicry : new science that studies nature's models and then imitates or takes inspiration from these designs and 

processes to solve human problems











Shape Memory Polymers (SMPs) 

•Polymers with ability to return from a deformed 
state (temporary shape) to their original 
(permanent) shape

•  induced by an external stimulus (trigger) heat
• The classifications of SMP have been discussed widely. 

SMP have been reported to be thermally induced, 
light-induced, electro-active, water/moisture/solvent-
induced, pH-sensitive and magnetic-sensitive based 
on their external stimulus 





Shape Memory Polymers (SMPs) 



Shape Memory Polymers (SMPs) 



Classification of Shape-memory Polymers













Physical properties ofshape memory 
polymers and metal alloys



Physical properties of shape memory 
polymers



Design criteria in Biomimetic Materials 

1. Compensation for low reliability of various functions. This implies feedback, which is a 
dynamic way of providing high-quality performance; it also implies shielding against 
failure in various ways, leading to good damage control and toughness.

2. Varying properties and shapes over small distances thus giving rise to multifunctionality.

3. Merging of functions and morphology (which is another means of generating 
multifunctionality and hierarchy). This is a useful exercise in the later stages of a design, 
combining characteristics to see how they can supplement each other (the functionality 
of a mobile phone is an exemplar) and reduce the number of components. This is 
sometimes called trimming

4. Allow the material or structure to be more dynamic, relaxing the original design 
parameters so that the system can equilibrate to other energetic minima than may have 
been included in the original design. 
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