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ABSTRACT 

The necessity of a polymeric biodegradable scaffold for successful tissue engineering has led 

to a surge in techniques that can be used to fabricate them. Electrospinning has emerged as 

one of the most popular methods due to its ease of operation, low processing cost and 

formation of fibrous scaffolds that mimic the extracellular matrix (ECM) of native tissues. 

The technique offers unlimited flexibility in selecting natural and synthetic polymers. The 

processing of polymers in solution form however is one major issue with electrospinning 

where solvent residues in the product results in cell toxicity and solvent removal adds time 

and cost to the overall process. Melt electrospinning may not be a feasible solution for 

polymers which are sensitive to high temperature.  

Emulsion electrospinning can become a viable substitute for solution electrospinning where 

use of organic solvents can be significantly reduced in addition to easy control on the flow 

behavior of emulsions and carrying out electrospinning at reduced polymer concentration. 

Functionalized electrospun fibrous matrices of poly(ε-caprolactone) (PCL) are produced in 

the present research by emulsion electrospinning of PCL based oil-in-water emulsions. 

Poly(vinyl alcohol) (PVA) is used as a template polymer in continuous aqueous phase of the 

emulsion to enhance emulsion’s stability and proper orientation and coalescence of dispersed 

oil phase droplets (comprised of PCL solution in toluene) to attain jet uniformity during 

electrospinning. The viscoelastic interaction between oil and water interface is tailored by 

varying polymer concentration in either phase. PCL electrospun matrices are functionalized 

with hydroxyapatite (HA) and unique strategies have been devised to accomplish high yield 

of HA in final matrices after post-electrospinning treatment. Tenside free emulsions are 

produced using acrylic acid grafted PCL (PCL-g-AA) and electrospinning of resultant 
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emulsions is carried out to obtain HA functionalized PCL-g-AA matrices. In-situ synthesized 

nano-HA is used in another approach to formulate PCL based oil-in-water emulsions and 

fabrication of nano-HA functionalized PCL fibrous matrices. Various generations of 

emulsion electrospun PCL fibrous matrices are assessed for their human breast cancer 

(MCF7) and osteoblast (MG63) cell attachment and growth efficacy. Cell proliferation is 

found to be better in emulsion electrospun matrices than those produced by solution 

electrospinning. Fabrication of uneven surfaced matrices by post-electrospinning wash of 

template polymer by DI water further enhanced the cell growth. Use of nano-HA and 

emulsion formulated without any emulsifier showed utmost cell proliferation and provided 

distinctive strategies to fabricate functionalized electrospun matrices from an emulsion. 
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