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GRAPHICAL ABSTRACT 

 

ABSTRACT 

Chronic wounds represent a significant challenge in the fields of healthcare and therapy. 
These types of wounds do not heal within a typical timeframe and require a specific and 
targeted approach to their treatment. Bio-based aerogels, from natural polymer sources, can 
provide advanced performance for wound healing due to their high porosity and large surface 
area, which can be tailored for a fast and directional fluid transfer of the exudate; also, they 
can act as carriers for bioactive compounds.1 Silk fibroin (SF) protein is an excellent biomaterial 
for aerogel production. It can serve as a carrier of bioactive compounds while supporting cell 
proliferation, being presently used in wound healing and regeneration. Keratinocytes and 
fibroblasts are two types of cells that play important roles in the process of wound healing 
and regeneration, assisting in the construction of a new matrix and skin tissue repair.1,2 
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Keratinocytes are the most abundant type of skin cells and can be found in the external layer 
of the skin.2 Fibroblasts are connective tissue cells that are responsible for collagen 
production.  
In this work, we study the in vitro behaviour of Human Dermal Fibroblasts (HDF) and Human 
immortalized keratinocytes (HACaT) when in contact with SF aerogel particles loaded with 
Adenosine (ADO). ADO is a nucleoside that promotes angiogenesis and regeneration.3 For 
particle production, different concentrations of SF (3%, 5% and 7%(w/v)) and different ratios 
of ADO were used.  ADO and ADO-loaded aerogel particle biocompatibility was evaluated by 
direct contact with HDFs and HaCats. Quantitative data were subjected to an analysis of 
variance (one-way ANOVA, Tukey’s test; α=0.05). Different concentrations of ADO (0.1-2 
mg/ml) were used to understand the viability of cells. Preliminary findings suggest that as the 
concentration of ADO increases, it enhances the cellular growth of HDF. However, for HaCat, 
the lowest concentrations of ADO promote cellular growth. The preliminary results also 
indicate that the ADO-loaded aerogel particles exhibit similar behavior. Considering the 
antagonistic behavior of the two cell lines in response to ADO, it is plausible that the 
developed particles have the potential to treat both deep and shallow wounds, depending on 
the dosage of ADO incorporated in each particle. In the future, further tests will be carried out 
by studying the particles in endothelial cells. 
 

ACKNOWLEDGEMENTS 

This research was funded by MICINN [PID2020-120010RB-I00], Xunta de Galicia [ED431C 2020/17], 
Agencia Estatal de Investigación [AEI] and FEDER funds. This work was also supported by National 
Funds from Fundação para a Ciência e a Tecnologia (FCT), through project UID/Multi/50016/2020, 
Doctoral Research Grant 2021.05717.BD. Work carried out in the framework of the COST Action 
CA18125 “Advanced Engineering and Research of aeroGels for Environment and Life Sciences” 
(AERoGELS), supported by COST (European Cooperation in Science and Technology); and project 
TEX4WOUNDS (POCI-01-0247-FEDER-047029), financed under the Incentive System for Research and 
Technological Development, R&DT Projects in co-promotion (Notice SI/17/2019). 

 

REFERENCES  

[1] B. G. Bernardes, P. del Gaudio, P. Alves, R. Costa, C. A. García-Gonzaléz and A. L. Oliveira, Molecules, 2021, 
26, 3834. 
[2] A. Hegde, A. S. H. P. Ananthan, C. Kashyap and S. Ghosh, J Indian Inst Sci, 2021, 101, 73–80. 
[3] M. C. Montesinos, A. Desai, J.-F. Chen, H. Yee, M. A. Schwarzschild, J. S. Fink and B. N. Cronstein, Am J Pathol, 
2002, 160, 2009–2018. 

 


