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Even 3D structures that are less complex than bioprinted tissues, 

such as spheroids and organoids, are beneficial for studies of 

infection mechanisms and drug toxicity. The effects of the Zika virus 

on developmental neurogenesis were studied using neurospheres 

and brain organoids [4], cytopathic effects of SARS-CoV were 

demonstrated using lung and brain spheres [5], and SARS-CoV-2 

neurotropism was shown in a 3D BrainSphere model produced 

from human induced pluripotent stem cells (hiPSC) [6].

Scaffold-based 3D models and organ-on-a-chip can significantly 

contribute to understanding SARS-CoV-2 infection mechanisms 

and test drugs identified through in silico screening. More than 

350 published papers so far describe in silico approaches to identify 

new drugs or repurpose drugs already known for other uses. A few 

examples of candidates are RNA polymerase inhibitors [7], SARS-

CoV-2 main protease inhibitors [8], and inhibitors of spike protein 

binding to ACE2 [9].

As an example, bioengineered 3D human ventricular cardiac tissue 

produced with cardiomyocytes derived from hiPSC were used to 

demonstrate the effects of the antimalarial hydroxychloroquine 

and azithromycin. The authors present data consistent with the 

reported clinical risks of hydroxychloroquine and azithromycin on 

ventricular arrhythmias and the development of heart failure [10]. 

These data suggest that bioengineered human cardiac tissue is an 

important platform to screen for anti-COVID-19 drug safety.

More than one-third of COVID-19 patients show neurological 

manifestations, and the presence of SARS-CoV-2 in the central 

nervous system has been shown in post-mortem assessment of 

victims of COVID-19 [11]. The route for neural cell infection is still 

debatable, and brain organoids have been used to understand the 

underlying mechanisms. For example, using hiPSC-derived brain 

organoids representing specific brain regions, Jacob and colleagues 

described that neurons and astrocytes are infected at low rates, 

whereas the epithelial cells in the choroid plexus are much more 

susceptible to SARS-CoV-2 infection [12-15].

CONCLUSION 

There are many possibilities to use bioengineered tissues to 

understand SARS-CoV-2 multi-organ infection pattern, and the 

combination of 3D bioprinting, organoids, spheroids, and organ-

on-a-chip technologies may give us a chance to move quicker 

towards understanding the devastating results of COVID-19 while 

pursuing effective treatments with no or low side effects.
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