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Nervous system problems are common and encompass 
a large spectrum of traumatic injuries, diseases or 
iatrogenic lesions. The poor regenerative capacity, 
particularly in the case of the central nervous system 
(CNS), cannot be attributed to an intrinsic inability of 
neurons to sprout and re-grow after injury, as axons are 
able to regenerate in the presence of a permissive growth 
environment. One of the challenges facing the 
neuroscience field is the development of effective 
therapies that can enhance the regenerative capacity of 
the nervous system based on the advances achieved in 
basic research. 
We have been dedicated to using nano-enabled solutions 
to the design of new therapeutic approaches towards the 
enhancement of the process of nerve regeneration. In 
this talk, particular emphasis will be given to the design of 
biomaterial-based nanoparticles for targeted nucleic acid 
delivery to neurons to promote neuroprotection and 
neuroregeneration. 
 
Two biomaterial-based vectors will be discussed: 
- polymeric nanoparticles based on thiolated trimethyl 
chitosan to mediate targeted gene delivery to peripheral 
neurons upon a peripheral and minimally invasive 
intramuscular administration [1]; 
- dendrimer based vectors [2] for brain delivery in the 
aftermath of stroke. 
 
Emphasis will be given to the application of novel 
strategies proposed to assess the potential of the 
developed systems and contribute to the design of more 
efficient nucleic acid delivery vectors. Namely, the use of: 
- imaging flow cytometry - a high throughput technique 
with unique features that combines the statistical strength 
of flow cytometry with image acquisition of every event - 
to unravel some critical aspects for vector formulation [3]; 
- atomic force microscopy as a tool to assess the 
specificity of targeted nanoparticles in biological models 
of high complexity [4]; 
- microfluidic-based platforms to mimic the in vivo 
administration of neurotropic nanoparticles [5]. 
 
 
 
 
 
 
 

Acknowledgments 
The work was financed by Portuguese funds through 
FCT (Fundação para a Ciência e a Tecnologia) in the 
framework of the projects UID/BIM/04293/2013, 
PTDC/CTM-NAN/115124/2009 and PTDC/CTM-
NAN/3547/2014; the projects NORTE-01-0145-FEDER-
000012 and NORTE-01-0145-FEDER-000008 financed 
by Norte Portugal Regional Operational Programme 
(NORTE 2020), under the PORTUGAL 2020 Partnership 
Agreement, through the European Regional Development 
Fund (ERDF); and Fundo para a Investigação em Saúde 
(INFARMED, project reference FIS-2015-01_CCV_ 
20150630-88) 
 
References 
[1] Lopes CDF et al. Biomaterials (2017) 121:83-96  
[2] Leiro V et al. J. Mater. Chem. B (2017) 5 (25):4901 
[3] Gomes CP Acta Biomater (2016) 46:129 
[4] Gomes C et al. Adv Funct Mat (2017) 6 (21) 
[5] Lopes CD et al. Nanomedicine (Lond) (2016) 
11(24):3205 
 

  


