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Developing antiviral drugs  
and effective treatments 

-

How can materials science contribute to fighting 
against the new coronavirus?
By Hortense Le Ferrand 

Hortense Le Ferrand, Nanyang Technological University, Singapore, hortense@ntu.edu.sg

Laboratory technician working with sample of coronavirus. Credit: AdobeStock.

See also 

the MRS Bulletin 

December 2019 

theme on Cryogenic 

Electron Microscopy 

in Materials Science
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Figure 1. (a) Schematics of a coronavirus and 3D reconstructed views of the structure of its spike pro-
tein (S) showing a trimer structure. White or gray areas show the electron density obtained using cryo-
genic electron microscopy (cryo-EM) and colored areas represent protein conformations, where green 
corresponds to the receptor-binding domain. Reprinted with permission from References 1 and 2. 
© 2020 Springer Nature and © 2020 AAAS, respectively. (b) Repeat units of organotin polymers acting 
as antiviral agents. R and R1 represent side chains. Reprinted with permission from Reference 4. 
© 2019 Springer Nature. (c) Schematics of a smartphone-based imaging device and quantum-dot 
(QD)-based fluorescent reader developed for Zika virus detection, with one stripe indicating its 
presence (test line) and one stripe indicating the test is working (control line using an established 
antibody; goat anti-mouse IgG). Reprinted with permission from Reference 6. © 2019 Elsevier. 
(d) Electron micrographs of electrospun membranes containing 8 wt% polyacrylonitrile (PAN, top) 
and 10 wt% ammonium tetrathiomolybdate (ATTM/PAN, bottom) and (e) the virus removal efficiency 
as a function of the PAN concentration. TEOS stands for tetraethylorthosilicate. Reprinted with 
permission from Reference 7. © 2019 Elsevier.

See also 

the MRS Bulletin 

February 2006 theme on 

Materials for Micro- and 

Nanofluidics and the 

September 2013 theme 

on Quantum Dot Light-

Emitting Devices

See also 

the MRS Bulletin 

November 2006 

theme on 

Pharmaceutical 

Materials Science
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See also 

the MRS Bulletin 

January 2008 theme 

on Advancing 

Materials and 

Technologies for 

Water Purification 

Figure 2. (a) Polarized optical microscope image of self-
assembled M13 bacteriophages membranes at 1000-nM 
concentration in virus at 0° and 45° rotation of the polar-
izers. Reprinted with permission from Reference 9. © 2019 
Elsevier. (b) Rejection fraction of ion Nd3+ as a function 
of the bacteriophages concentration in the membrane 
for peptide-modified and unmodified viruses. Reprinted 
with permission from Reference 9. © 2019 Elsevier. 
(c) Schematics of an optical sensor using M13 self-assem-
bly. VOCs, volatile organic chemicals. Reprinted with per-
mission from Reference 10. © 2017 American Chemical 
Society. (d) Comparison of the piezoelectric response of 
films using M13 viruses, periodically poled lithium nio-
bate (PPLN), and collagen. Reprinted with permission from 
Reference 11. © 2012 Springer Nature.
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