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INTRODUCTION: Hybrid scaffold has been 

widely used in tissue engineering applications to 

enhance both mechanical strength and cellular 

activation [1-2]. Here, we fabricated a spiral 

formed hybrid PCL/cellulose scaffold using 

core/shell nozzle via electrohydrodynamic (EHD) 

process. The core (PCL) and shell (cellulose) 

regions were used to sustain the structure and to 

enhance the cellular activation, respectively. As a 

result, the PCL/cellulose hybrid scaffold can have 

considerable potentials for bone tissue 

regeneration. 

METHODS: Polycaprolactone (density = 1.135 

g/cm3; Mw = 80,000) and cellulose acetate (density 

= 1.3 g/cm3; Mw = 30,000) were used in this 

experiment. 20 weight-fraction (wt%) of PCL was 

dissolved in 80:20 solvent mixture of methylene 

chloride (MC; surface tension = 28.1 mN/m) and 

dimethylformamide (DMF; surface tension = 37.1 

mN/m). Also, 15 wt% of cellulose was dissolved in 

50:50 solvent mixture of acetone (surface tension = 

24 mN/m) and DMF. 99% ethanol solution 

(surface tension = 22.1 mN/m) was used as a target 

media. To fabricate PCL/cellulose hybrid scaffold 

(PCHS), core/shell nozzle was used in EHD 

process and various processing parameters were 

conducted such as electric field, distance between 

nozzle-to-collector, flow rates of core and shell 

regions, etc [2]. Also, we fabricated two different 

scaffolds which were PCL scaffold (PS) and 

PCL/cellulose composite scaffold (PCCS) as 

controls. To evaluate the mechanical properties 

and cellular activity, the tensile test and cell 

experiments were conducted. 

RESULTS: Fig. 1 represents the SEM images of 

PS and PCHS based on the EHD process. Unlike 

PS, PCHS showed the cellulose around the PCL 

struts. The PCHS showed higher Young’s modulus 

and maximum tensile strength than controls. This 

can be explained by the presence of cellulose, as 

the cellulose was attached around the PCL struts, 

seen in the SEM image of PCHS. To evaluate the 

cellular activities, pre-osteoblasts (MC3T3-E1) 

were seeded on each scaffold. By the presence of 

cellulose around the PCL strut, the PCHS showed 

greater cell activation than PS and PCCS. Based on 

these experiments, PCHS has enhanced mechanical 

properties and cellular activation compared to the 

controls. 

 

Fig. 1: SEM images of PS and PCHS developed 

via EHD process using single (PCL) and core/shell 

(PCL/cellulose) nozzle. 

DISCUSSION & CONCLUSIONS: In this 

experiment, the PCHS has advantages in terms of 

mechanical strengths and cellular activation 

compared to PS and PCCS. Therefore, PCHS can 

attract great interests in bone tissue regeneration. 
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