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INTRODUCTION: Most tissues in human body 

including muscles, tendons, and nerves show 

aligned microfibril structures [1]. Especially, 

skeletal muscle tissue is composed of uniaxially 

oriented myotubes. For this reason, biomimicking 

the structure can be a strategy for muscle tissue 

regeneration [1]. However, the fabrication of 

aligned microstructures with homogeneously 

distributed and aligned myoblasts has been 

remained as the main assignment. In this study, we 

used melt-electrohydrodynamic (MEHD) process 

to provide topological cues for better cell 

alignment. We achieved highly aligned PCL 

structure, and the cells were highly aligned after 

several days of culture. 

METHODS: In this study, a melt-

electrohydrodynamic (MEHD) process was used 

with varied printing conditions (electric field, 

printing speed, nozzle size, and nozzle-to-target 

distance) to obtain polycaprolactone (PCL) bundle 

structure with aligned micro fibrers (10, 30, 80 

m). After fabricating the PCL bundle, the scaffold 

was treated with plasma etching for nanoscale 

surface roughness. As a control, a PCL strut (300 

m) was used. C2C12 cells at 1×105 cells/mL were 

seeded on the microfibrous PCL bundle and PCL 

strut. Then, Dulbecco’s modified Eagle’s medium 

(DMEM) was used for cell culture. The effects 

of aligned microfibrous structure on cells  

were observed using diamidino-2-

phenylindole (DAPI)/phalloidin staining 

after 7, 14, 21 days.  

RESULTS: To reduce the diameter of PCL 

microfibers from 250 µm to 30 µm, the printing 
conditions was adjusted as 300-µm nozzle inner 

diameter, 400-mm/s printing speed, 60-mm nozzle-

to-target distance, 12-kV voltage. The cell 

morphology on two groups (microfibrous PCL 

bundle and PCL strut) were examined using 

DAPI/phalloidin staining. The cytoskeleton and 

nuclei of cells in aligned scaffold were highly 

aligned to the direction of the aligned PCL 

microfibers compared to the control. The aligned 

PCL microfibers can induce cell orientation and 

myogenic differentiation more efficiently than 

PCL strut without aligned micropattern. 

 
Fig. 1: Fluorescence image of C2C12 cells (F-actin 

in red; nuclei in blue) on PCL strut and aligned 
microfibrous PCL strut after 7 days of culture. 

DISCUSSION & CONCLUSIONS: In this study, 

we demonstrated an innovative printing technique 

for in situ cell alignment using MEHD process. 

Aligned microfibrous PCL scaffold fabricated via 

MEHD process represented a significantly oriented 

cytoskeleton and induction of myogenic 

differentiation compared to PCL strut without 

aligned microfibrous pattern. Based on the results, 

we concluded that microfibrous aligned PCL 

structure can be a promising platform for 

regeneration of muscle and other aligned tissues. 
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