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INTRODUCTION: New robotic implants, such 

as for insulin administration, aim to enable 

patients suffering from chronic pain to benefit 

from an automatic or semi-automatic 

intraperitoneal or intratecal administration of high 

efficacy drugs. However, the performance of a 

material in contact with the biological environment 

is highly dependent on the surface as well as 

physical-chemical and mechanical properties of 

the material in relation to the specific application. 

In general, a coating for biomedical devices must 

meet some essential requirements including 

biocompatibility, sterilizability and capability of 

modulating immune response and therefore reduce 

the fibrotic capsule after implantation, among 

others. Polyhydroxyalkonates (PHAs) are a class 

of biodegradable and biocompatible polyesters 

produced by various microorganisms, such as soil 

bacteria, which can be used for the production of 

scaffolds from electrospun fiber mats for tissue 

engineering applications [1]. The aim of this study 

was to investigate bioactive bioresorbable 

nanofibers as an outer coating for implantable 

devices. In particular, we evaluated the in vitro 

biocompatibility of Poly(3-hydroxybutyrate-co-3-

hydroxyvalerate) (PHBHV) elactrospun fibers 

loaded with Dexamethasone (DEX) using human 

dermal fibroblasts.  

METHODS: PHBHV (Sigma Aldrich) was 

dissolved in chloroform/methanol (9:1 w/w) 

mixture and was electrospun into fibers using 15 

(%w) polymer solution, 30 kV voltage and flow 

rate of 0.001 ml/min. Fiber morphology was 

analyzed via scanning electron microscopy (SEM). 

Fourier-transform infrared spectroscopy (Nicolet 

T380 Thermo Scientific) was used to analysis the 

chemical structure of the samples. Due to the 

presence of DEX, two different sterilization 

methods were used: absolute ethanol and UV 

irradiation. Human dermal fibroblasts were 

cultured on the scaffolds for 9 days. AlamarBlue 

assay and the LIVE/DEAD® 

Viability/Cytotoxicity assay were used to evaluate 

cell viability in contact with PHBHV scaffolds.  

RESULTS: FTIR showed the presence of DEX 

inside the fibers. The cell culture results 

demonstrated that dermal fibroblasts are able to 

adhere and grow on PHBHV scaffolds. The 

presence of DEX in PHBHV scaffolds improved 

cell viability. Both DEX-loaded and unloaded 

scaffolds sterilized via UV showed the best cell 

viability outcomes. 

 

 

Fig. 1 (A) Percentage of AlamarBlue reduction; 

(B-D) SEM images of dermal fibroblasts on the 

surface of: (B) DEX–loaded scaffold sterilized 

with UV, (C) plain scaffold sterilized in ethanol, 

(D) plain scaffold sterilized with UV. (E-G) 

Live/dead images of: (E) DEX–loaded scaffold 

sterilized with UV, (F) plain scaffold sterilized in 

ethanol, (G) human dermal fibroblasts.  

DISCUSSION & CONCLUSIONS: The results 

demonstrated the potential of PHBHV nanofibers 

as bioactive coating in modulating fibroblast 

growth, therefore giving a normal fibrotic 

encapsulation. 
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