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Abstract  
 

The importance of mechanical properties of artificial 

scaffolds for cell growth is particularly obvious in 

tissues such as for bone, cartilage, blood vessels, 

tendons and muscles. Polycaprolactone (PCL) is a 

very convenient polymer for such purpose due to its 

low degradation rate and good mechanical 

properties.[1] Here we report on the preparation and 

mechanical characterization of aligned PCL 

nanofibers produced by electrospinning stabilized 

with a co-flow jacket of solvent vapor.[2] The 

electrospinning setup is shown in Figure 1. By using 

aligned nanofibers,[3] mechanical properties of a 

single fiber were computed. The dissolution of PCL 

was done in a chloroform-methanol (3:1,v/v) 

mixture.[4] The average diameter of the PCL 

nanofibers was determined from their sizing in 

Scanning Electron Microscopy (SEM) images. 

Dynamic Mechanical Analysis (DMA) was carried 

out on samples containing thousands of identical 

nanofibers. As the fibers are aligned and identical, 

the mechanical tests performed on each sample can 

be used for computing single fiber average 

properties. The aligned fibers and the methodology 

which was followed are shown in Figures 2 and 3. 

The elastic modulus was obtained by computing the 

stress for a single PCL fiber. The average tensile 

elastic modulus and ultimate tensile strength for our 

neat-PCL nanofibers (Figure 4) was determined as 

139 and 41 MPa, respectively. This elastic modulus 

value lies between that for bulk PCL (343.9 to 363.4 

MPa) and the value previously reported for 

electrospun PCL nanofibers (27.3±3.1 MPa).[1],[5] 

Given the broad material versatility of 

electrospinning, the proposed method can be 

extended to many other nanofiber compositions. 
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Figure 1.  Electrospinning setup 

 

 
Figure 2.  SEM images of aligned PCL nanofibers.  

 
 
 
 
 

 
 
 
 
 
 
 

 
 

 
Figure 3.  Mechanical testing of the aligned nanofibers. 
Assembly on DMA clamps (a) and (b) ; DMA test (c).

 
 

 
 
Figure 4.  Tensile Test Curves of aligned PCL fiber mats. 

 


