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INTRODUCTION: There is a great potential to use electrospun nanofibers and 3D-printed structures as drug carriers 

for biomedical applications, due to the possibility of delivering drugs at a controlled rate over some time at the site of 

action. 

EXPERIMENTAL: Poly(ε-caprolactone) (PCL), polyvinylpyrrolidone (PVP),  gelatin (GE), and organic solvents were 

supplied by Sigma-Aldrich. The antibiotic Cefazolin and the waste yarrow were received from Pharmanova and the 

Institute of Medicinal Plant Research “Dr Josif Pančić,” Belgrade, Serbia, respectively. Propranolol hydrochloride (PRH) 

and Ibuprofen (IBU) were obtained from Galenika a.d., Belgrade, Serbia while alendronate sodium trihydrate (ALN) was 

provided from Hemofarm. A.D. Vrsac, Belgrade. Cefazolin or yarrow-loaded PCL nanofiber mats (PCL/CEF and PCL/YAR, 

respectively) were produced from PCL solutions by using the blend electrospinning method (vertical electrospinning 

setup CH-01, Linari Engineering, Italy) [1,2]. Commercially available silicone and rubber urinary catheters were coated 

with the nanofiber mats by using adhesive n-butyl-2-cyanoacrylate. Semi-solid extrusion 3D printer (Ultimaker 2+ 

(Ultimaker B.V., Utrecht, Netherlands) was used to obtain gelatin-based mucoadhesive films and scaffolds using PRH, 

ALN, and IBU as model drugs [3,4].  

RESULTS AND DISCUSSION: Under the conditions that simulate catheterization in-vitro, it has been shown that 

coated catheters can prevent bacterial growth and the formation of biofilm, which is a source of infection in real 

conditions. Yarrow powder and cefazolin retained their biological activity during the fabrication process, as confirmed 

by the antioxidant and antibacterial activity of these nanofiber scaffolds. Both in vitro release studies and in silico 

simulations indicated that processed oral films could provide effective drug transport through the buccal mucosa. 

Gelatin-based scaffold with IBU, enabling a synergic effect of tissue regeneration and controlled drug delivery. 

CONCLUSIONS: The newly developed biomaterials show high potential for further practical utilization in 

biomedicine. PCL nanofiber mats with CEF or YAR could be used as a relevant drug scaffold with pronounced 

antibacterial activity, while 3D-printed gelatin-based films and scaffolds could be used for buccal applications and 

osteoporosis treatments.  
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