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Study on Process Parameters of Polycaprolactone Drug-loaded Fiber Prepared by Electrospinning

Chen Yan, Shi Xiaosong, Xu Chao; Gao Yang, LiTan
(College of Mechanical Engineering, Xi’ an University of Science and Technology, Xi’ an 710054, China)

Abstract : Polycaprolactone was‘used as the-carrier material and 5-fluorouracil as the drug-loaded, and the influences of spin-
ning solution concentration, voltage and collection distance on fiber diameter were studied in the electrospinning process. The ele-
ments detection analysis and the mechanical performance test of the prepared polycaprolactone drug-loaded fiber membrane were
done. The drug release effect of polycaprolactone drug-loaded fiber membrane was verified by drug release experiment in vitro. The
results show that the increase of the concentration and the collection distance of the spinning solution can increase the average fiber
diameter, the increase of spinning voltage can decrease the average fiber diameter. Through element detection, the presence of 5-flu-
orouracil in the polycaprolactone fiber membrane is verified. When the spinning solution concentration is 0.4 g/mL, the voltage is
10 kV, the collection distance is 20 c¢m, and the drug loading is 0.8 g, the minimum average fiber diameter of the polycaprolactone
drug-loaded fiber membrane is 13.92 pm, and the corresponding tensile strength is 2.88 MPa. Using the phosphate buffer solution
to simulate body fluids, in vitro drug release experiments were carried out at (37 + 0.5)°C . The results show that the fiber membrane
can achieve controlled drug release within 1 000 h. The useful references are provides for determining the process parameters of
preparing polycaprolactone drug-loaded fiber membranes by electrospinning, and the foundation is laid for the next step to optimize
process parameters.

Keywords : polycaprolactone ; electrospinning ; drug controlled release ; process parameter
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