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A biomaterials viewpoint for the 2020 SARS-CoV-2 vaccine development
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The coronavirus causing COVID-19 relies on respiratory 
droplets as the main carrier for its transmission. 
Understanding the physical characteristics of respiratory 
droplets and their fate after being released into air plays 
a crucial role in helping develop mitigating measures and 
policies to fight the ongoing pandemic that plagues the 
world.
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A schematic diagram illustrating recombinant adeno-
associated viral (rAAV)-based gene therapy combined 
with a tissue-engineered biomaterial scaffold. rAAV-
modified stem cells and gene-activated biomaterials can 
be applied to bone, vertebral disc, cartilage or muscle to 
treat multiple musculoskeletal disorders.

Four vaccine types derived from the severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) virus 
are depicted, namely, DNA-based, viral vector, RNA-
based, and protein subunit vaccines. Vaccine uptake, 
processing, and presentation by an antigen-presenting 
cell (APC) are also illustrated for these four vaccine 
mechanisms. 
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Plant-produced recombinant severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) 
receptor-binding domain (RBD) was used to 
develop a lateral flow immunoassay strip (LFIA) for 
detecting IgM/IgG antibodies.

To limit transmission due to infectious droplets 
we must understand, “What factors control the 
transport, deposition, adhesion, and persistence of 
pathogens indoors?” The pandemic has reinforced 
the necessity of establishing baseline information on 
how viruses under indoor environmental conditions 
optimize survivability and transmission. Virus-
surface interactions investigations using vaccinia 
virus sheds light on part of the picture.

The immune system plays significant roles in 
tissue engineering and regenerative medicine. 
The immunomodulatory potential of biomaterial 
scaffolds can be achieved by tailoring their chemical, 
physical and biological properties. Engineering 
immune-responsive pro-regenerative biomaterial 
scaffolds would greatly advance cutaneous wound 
healing.

This review article highlights representative 
research progress on the development of 
porphyrin and titanium dioxide sonosensitizers for 
sonodynamic cancer therapy. These sonosensitizers 
are rationally designed according to inherent 
characteristics of the tumour microenvironment 
in order to achieve efficient therapeutic outcome, 
demonstrating their promising application potential 
in the cancer treatment.
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