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Abstract: Investigations into the piezoelectricity of natural polymers is 

a continuing area of interest due to their potential role in the complex 

interplay of mechanical and electrical forces present in biological 

organisms. Their synthetic counterparts, when electrospun using the air 

gap electrospinning method, are known to have increased crystallinity and 

tensile strength as compared to randomly aligned nanofibers composed of 

the same constituent polymers. Using the air gap electrospinning method 

with the naturally-occurring, semi-crystalline polymer chitin, the 

nanofibers were determined to have a 300% increase in tensile strength 

over randomly collected ones. Additionally, a 400% increase in 

piezoelectric response in the aligned nanofiber chitin mats was measured. 

The increased tensile strength and piezoelectricity in aligned chitin 

nanofibers is a consequence of an increase in α-chitin crystallinity in 

the nanofibers induced by the air gap collection method. 
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