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Motivation for the work.

Metallic nanoparticles exhibit broad-spectrum activity against bacteria, fungi and viruses. The antiviral activity of nanoparticles results from

their multivalent interactions with a viral surface by both direct metal and ligands assisted bandings. In literature, we can find the hypothesis

that docking to the specific fragment of virus structure, responsible for interaction with selected receptors on the cell, inactivate the ability

to cause infection.

The goal of this study was to prepare and compare the anti-HSV activity of two types of nano-conjugates:

sulfonate-functionalized metallic NPs (heparin-mimicking ligands) and plant antipathogen defense tannic acid-functionalized metallic NPs.
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Tannic acid-modified NPs

Tannic acid exhibit antiviral 

and anti-inflammatory properties.

Sulfonate-modified NPs

Sulfonates are ligands mimicking the 

heparan sulfates which are the constituent

of heparan sulfate proteoglycans that act as 

HSV receptors.

Summary:

1. Nanomaterials can be successfully used as novel therapeutic systems to combat viral infections.

2. The antiviral activity of metallic nanoparticles depends on the particle size and surface chemistry.

3. Both tannic acid-functionalized and sulfonate-functionalized AgNPs exhibit antiviral activity against HSV viruses.

3. Tannic acid-functionalized NPs exhibit better antiviral activity against HSV infection than sulfonate-functionalized NPs.

4. The most antiviral activity exhibit tannic acid-functionalized NPs for which the infection was below 20% of the initial stage.

Inhibition of virus infection with

the use of conjugates. Efficiency

of antiviral action was measured

in plaque-forming units (PFU) and

compared to untreated infected

cultures. Results are expressed as

% of untreated infection.

Cryogenic Transmission Electron Microscopy 

(cryo-TEM) images of nanoparticles – HSV-2

virus interaction.
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More results about antiviral activity (HSV) of functionalised nanoparticles you can find on our teem project page.

https://www.researchgate.net/project/Functionalised-metallic-nanoparticles-for-antiviral-applications

In 2016 (last available estimates), 3.7 billion

people under the age of 50, or 67% of the

population, had HSV-1 infection (oral or genital).

Genital herpes caused by HSV-2 affects an estimated

491 million (13%) people aged 15–49 years worldwide

(2016 data).

All nanoparticles were synthesised by the citrate

method and functionalised with tannic acid.

Obtained colloids were carefully characterized

by DLS, UV-VIS, FT-IR and HR-STEM techniques.

The concentration of AgNPs was set up on

a 10ppm level with an additionally 30 ppm of

tannic acid. MUS (sodium 11-mercaptoundecane-

1-sulfonate) concentration was chosen so that

5 molecules of the compound cover 1 square nm

of the nanoparticle (no free MUS molecules).


