
Accepted Manuscript

Fabricating Porous Poly(lactic acid) Fibres via Electrospinning

C. Huang, N.L. Thomas

PII: S0014-3057(17)31629-4
DOI: https://doi.org/10.1016/j.eurpolymj.2017.12.025
Reference: EPJ 8212

To appear in: European Polymer Journal

Received Date: 14 September 2017
Revised Date: 12 December 2017
Accepted Date: 20 December 2017

Please cite this article as: Huang, C., Thomas, N.L., Fabricating Porous Poly(lactic acid) Fibres via Electrospinning,
European Polymer Journal (2017), doi: https://doi.org/10.1016/j.eurpolymj.2017.12.025

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.eurpolymj.2017.12.025
https://doi.org/10.1016/j.eurpolymj.2017.12.025


  

1 
 

Fabricating Porous Poly(lactic acid) Fibres via Electrospinning 

C Huang and N L Thomas* 

Department of Materials, Loughborough University, Ashby Road, Loughborough, 
Leicestershire, LE11 3TU, UK 

*N.L.Thomas@lboro.ac.uk, Tel. +44(0)1509223334 
 

 

 

Abstract  

In this paper, amorphous poly(lactic acid) (PLA), a biodegradable polymer with excellent bio-

compatibility, is successfully electrospun into micron-sized fibres with controlled surface and 

internal morphologies. By careful solvent selection, either surface porosity or internal porosity 

can be achieved through different mechanisms. Use of chloroform as the solvent gives rise to 

circular pores of 100 nm diameter confined to the surface. These are obtained in humid 

conditions by the so-called ‘Breath Figure’ mechanism. It is found that combining chloroform 

with a water-miscible non-solvent yields either surface porosity (wrinkled effect) using a low 

boiling point liquid, e.g. ethanol, or internal porosity using a high boiling point liquid, e.g. 

dimethyl sulphoxide (DMSO). Both these microstructures are obtained through a non-solvent 

induced phase separation (NIPS) mechanism. Finally, it is found possible to produce both 

surface and internal porosity using DMSO by a vapour induced phase separation (VIPS) 

mechanism. The porous electrospun PLA mats were shown to exhibit significantly increased oil 

absorption capacity compared with the non-porous fibre mats. 
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