
 

Nanocrystalline cellulose modified into an
efficient viral inhibitor
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Researchers from Aalto University and and the University of Eastern
Finland have succeeded in creating a surface on nano-sized cellulose
crystals that imitates a biological structure. The surface adsorbs viruses
and disables them. The results can prove useful in the development of
antiviral ointments and surfaces, for instance.

There are many viral diseases in the world for which no pharmaceutical
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treatment exists. These include, among others, dengue fever, which is
spread by mosquitoes in the tropics, as well as a type of diarrhea, which
is more familiar in Finland and is easily spread by the hands and can be
dangerous especially for small children and the elderly.

Researchers at Aalto University and the University of Eastern Finland
have now succeeded in preliminary tests to prevent the spread of one
type of virus into cells with the help of a new type of nanocrystalline
cellulose. Nano-sized cellulose crystals were manufactured out of cotton
fibre or filter paper with the help of sulphuric acid, causing sulphate ions
with negative charges to attach to their surfaces. The ions then attached
to alphaviruses used in the test and neutralised them. When the
researchers replaced the sulphate ions with cellulose derivatives that
imitate tyrosine sulphates, the activity of the viruses was further reduced.
The experiments succeeded in preventing viral infection in 88-100
percent of the time with no noticeable effect on the viability of the cells
by the nanoparticles. The research findings were published in the journal
Biomacromolecules.

Small size is a great advantage

The coordinator of the research, Jukka Seppälä, Professor of Polymer
Technology at Aalto University, sees the results as a good example of the
possibilities that could be advanced with nanotechnology.

'Certain cellulose derivatives had been seen to have an impact on viruses
before. The nano scale increases the proportion of the surface area to
that of the number of grams to a very high level, which is an advantage,
because viruses specifically attach themselves to surfaces. Making the
cellulose crystals biomimetic, which means that they mimic biological
structures, was an important step, as we know that in nature viruses often
interact specifically with tyrosine structures,' he says.
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Both Jukka Seppälä and Ari Hinkkanen, Professor of Gene Transfer
Technology at the University of Eastern Finland, emphasise that the
research is still in the early stages.

'Now we know that the attachment of a certain alphavirus can be
effectively prevented when we use large amounts of nanocrystalline
cellulose. Next we need to experiment with other alpha viruses and learn
to better understand the mechanisms that prevent viral infection. In
addition, it is necessary to ascertain if cellulose can also block other
viruses and in what conditions, and to investigate whether or not the
sulphates have a deleterious effects on an organism,' Ari Hinkkanen
explains.

According to Kristiina Järvinen, Professor of Pharmaceutical
Technology at the University of Eastern Finland, there are many routes
that can be taken in the commercialisation of the results. The
development of an antiviral medicine is the most distant of these; the
idea could be sooner applied in disinfectant ointments and coatings, for
instance.

'It would be possible to provide protection against viruses, spread by
mosquitoes, by applying ointment containing nanocrystalline cellulose
onto the skin. Nanocrystalline cellulose applied on hospital door handles
could kill viruses and prevent them from spreading. However, we first
need to ascertain if the compounds will remain effective in a non-liquid
form and how they work in animal tests,' she ponders.

  More information: Justin O. Zoppe, Ville Ruottinen, Janne
Ruotsalainen, Seppo Rönkkö, Leena-Sisko Johansson , Ari Hinkkanen,
Kristiina Järvinen & Jukka Seppälä. "Synthesis of cellulose nanocrystals
carrying tyrosine sulfate mimetic ligands and inhibition of alphavirus
infection." Biomacromolecules March, 2014. 
pubs.acs.org/doi/abs/10.1021/bm500229d
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