
AUTEX 2024                                                                                                            17 – 19 June 2024, Liberec 

WAAPV-loaded electrospun PCL/PEG films for inhibiting 
elastase and bacteria activities in diabetic ulcer-like scenarios 
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Abstract: Diabetic ulcers, like any other chronic wound, 

pose formidable clinical challenges, marked by the 
wounds’ inability to progress through the usual stages of 
healing and becoming trapped in the inflammatory 
phase. As inflammation persists, neutrophils are 
recruited to the wound site, leading to increased 
secretion of human neutrophil elastase (HNE). The 
disproportionate presence and activity of HNE in 
diabetic ulcers have profound implications for the 
healing process. HNE's enzymatic activity targets 
various components critical for wound repair, including 
the ECM proteins and growth factors, both endogenous 
and supplemental [1]. In efforts to counteract the 
harmful effects of HNE in diabetic ulcers, researchers 
have explored the tetrapeptide Alanine-Alanine-Proline-
Valine (AAPV). AAPV acts as an antagonist to HNE, 
presenting a promising strategy for regulating its 
function. The hydrophobic sequences inherent in AAPV 
share structural similarities with amino acid regions 
present in elastin, a key component of the ECM. 
Leveraging these structural resemblances, AAPV binds 
competitively to the active sites of HNE, the sub-sites P-
P1, effectively impeding its enzymatic activity. By 
limiting HNE's actions, AAPV contributes to preserving 
the ECM's structural integrity and safeguarding crucial 
growth factors essential for the ulcer healing process [2].  

Despite its efficacy, the widespread pharmaceutical 
application of peptides faces obstacles, including limited 
stability in physiological settings and susceptibility to 
environmental factors. Also, AAPV’s overall hydrophilic 
nature (despite the presence of hydrophobic domains) 
tends to reduce its bioavailability and cellular tissue 
permeability. The attachment of hydrophobic 
carriers/molecules can overcome these limitations. 
Tryptophan (W) is an aromatic hydrophobic amino acid 
which incorporation into peptide sequences has been 
associated with the activation of antibacterial properties 
(disturbance of bacterial membrane). Considering the 
abnormal response of HNE is aggravated by the 
presence of bacteria pathogens in the ulcer bed, the 
addition of antibacterial amino acids to therapeutic 
peptides may offer supplemental opportunities for 
promoting healing. Attending to this information, it was 
postulated the incorporation of tryptophan at the N-
terminal of the peptide, generating WAAPV, for 
improving the AAPV's permeability and antibacterial 
capacity while maintaining its activity against HNE. 

For effective topical delivery, an electrospun fibrous film 
made of polycaprolactone (PCL)/polyethylene glycol 
(PEG), loaded with the formulated peptide sequences, 
was developed and used as a carrier. Through this 
structure, a topical release of AAPV and WAAPV 
peptides was ensured for effective treatment of diabetic 
ulcers. Data reported the successful production of a 
porous film structure, made of continuous, uniformly 
distributed fibers. Their stability in physiological medium 
was also verified up to 28 days of incubation. Wettability 
was increased in the presence of the PEG polymer and 
the peptides. Furthermore, it was demonstrated the 
inhibitory potential of WAAPV against HNE (above the 
AAPV tetrapeptide) and bacteria (co-adjuvant effects 
observed between the peptides and PEG). Finally, 
through these films the first steps towards establishing 
WAAPV as a candidate/model for new multi-action 
therapies in diabetic ulcers’ care were taken. 
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