
Manuka Honey as anti-viral face mask. 

 

Antiviral actions of Manuka honey 

Background 

There are two main classes of antiviral drugs: (1) M2 ion channel inhibitors and (2) neuraminidase 

inhibitors (eg Tamiflu). Viruses can develop rapid resistance to both classes of inhibitors and there are 

contraindications when using these drugs (incl. dizziness, constipation, hallucinations, skin rash, 

depression, suicide, abdominal pain, insomnia, seizure and nausea) and they can also aggravate diabetes 

and unstable angina. In particular, M2 ion channel inhibitors have a high rate of resistance are not 

recommended for use and the side effects limit the wider use of neuraminidase inhibitors (Amarelle et 

al. 2017). Therefore, other treatments are sought. 

Manuka honey is an indigenous product of New Zealand and is produced by honeybees collecting nectar 

from flowers of the manuka tree (Leptospermum scoparium). Manuka honey is reported to have 

antiviral activity, which is attributed to methylglyoxal (Table 1). Methylglyoxal is reported to impart the 

antibacterial properties and concentrations are higher in manuka than most other honeys (Adams et al. 

2009; Mavric et al. 2008). A concentration of MGO higher than 400 mg/kg is considered to be medical 

grade, but ManukaMed requires a higher standard of 700 mg/kg for their medical grade dressings. 

Table 1: Effects of manuka honey and/or methylglyoxal on viruses. 

Strain Virus Family Active 
compound 

Assay IC50 Reference 

WSN 
(H1N1) 

Influenza A Orthomyxoviridae MH (15+) 
Yamada 
Bee Farm 
(Tsuyama, 
Japan) 

Virucidal 
(Plaque 
Inhibition 
Assay) 

3.6 ± 1.2 
mg/mL 

(Watanabe et 
al. 2014) 

WSN 
(H1N1), 
PR8 
(H1N1), 
HK 
(H3N2), 
Duck Pen 
(H5N2), 
HA-58 
(H1N1) 

Influenza A Orthomyxoviridae MGO 
(Sigma) 

Virucidal 
(Plaque 
Inhibition 
Assay) 

180 ± 20 
to  
420 ± 
140 μM 

(Charyasriwong 
et al. 2015) 

Lee40, 
Brisbane, 
2014-6, 
2014-8, 
2014-1, 
2014-4, 
2014-7 

Influenza B Orthomyxoviridae MGO 
(Sigma) 

Crystal 
violet 
and 
WST1 

23 ± 6.9 
to  
140 ± 19 
μM 

(Charyasriwong 
et al. 2016) 

WSN 
(H1N1), 

Influenza A Orthomyxoviridae MGO 
(Sigma) 

Virucidal 195 ± 79 
to  

(Charyasriwong 
et al. 2016) 



PR8 
(H1N1), 
HK 
(H3N2), 
N0.6 
(2009), 
No.33 
(2009), 
HA-58 
(2009), 
No.16 
(2009) 

(Plaque 
Inhibition 
Assay) 

420 ± 
140 μM 

Varicella 

zoster 

virus 

(shingles) 

 Herpesvirus Clover and 
Manuka 
honey 
(MGO 
level not 
stated) 

Virucidal 
(Plaque 
Inhibition 
Assay) 

EC50 
reported 
as 3.75% 
for both 
honey 
types 

(Shahzad and 
Cohrs 2012) 

 

 

Discussion 

Manuka honey and/or other honey types have antiviral activity. However, manuka honey is reported to 

have greater antiviral activity than a number of other honey types (Watanabe et al. 2014) and this is 

attributed to the presence of MGO (Charyasriwong et al. 2016; Charyasriwong et al. 2015). 

  

ManukaMed studies showed Medical Grade Manuka honey with high phenolics inhibits the H1N1 virus.  

Detection of genomic copies of Influenza A 

virus using quantitative PCR

Infection with influenza A virus, H1N1, was carried out in the presence and 
absence of Manuka honey on A549 cells. The virus supernatant and cells were 
harvested and PCR testings performed to measure the copy no of genetic 
materials. The result here indicated that there is 10 fold reduction in copy nos
when compared with virus alone, and in the presence of manuka honey. 
Manuka honey at both dilutions 1:10, and 1: 100, gave the same viricidal effect. 

This experiment will be repeated with more controls such as A549 ells + 
manuka honey at 1:10 and 1:100 dilution, and the virus supernatant will be 
collected and titered to check for the presence of viable viruses.

Negative 

control for 

PCR

Virus + Manuka 1:10
Virus + Manuka 1:100
Virus only
Virus absence

.   



Virus-infected A549 

cells in the absence 

of manuka honey

Virus-infected A549 

cells in the presence 

of 1:100 dilution of 

manuka honey

Virus-infected A549 

cells in the presence 

of 1:10 dilution of 

manuka honey

These immunoflorescence assays were performed with antibodies to influenza A virus, Chemicon. 

Our results indicate a reduction of florescent cells from 7, to 3, and 1, under the same field of 

magnification. Note that  the morphology of the cells seemed much nicer as well in the presence of 

manuka, compared with the first picture. Uninfected cells stained red due to Evans Blue, a 

counterstain.

The florescence are rather low, indicating a weak virus infection, but quite specific in that the 

background are not affected. We will repeat with stronger virus infections, and with different cell 

lines.

 

 

Mechanism  

We have found that Medical Manuka Honey assayed for a high level of phenolics is very effective in the 

inhibition of protease activity. Some amino acids are susceptible to modification and certainly arginine 

cysteine and cytosine to glycation by Methyl Glyoxal MG. Free MG is present in high concentration in 

our medical grade honey.  

These modifications are likely responsible for conformational / structural changes on the protease 

preventing the cleavage function of the enzyme.  

For the Coronaviruses the C30 Endopeptidase ( 3CLpro) is a family of enzymes ( proteases) responsible 

for cleavage at two sites. This is a cysteine protease therefore the structural function is likely to be 

compromised. The down stream effect will be to inhibit the Covid 19 virus replication cycle.  

 

 



ManukaMed SAF fabric 

As the SAF with honey has a granted patent it will add to unique selling point. 

Manuka honey may provide a useful barrier to influenza viruses when applied to a breathable pad (eg 

ManukaHd Super Lite) in respiratory masks. Before going to market we are testing the ManukaPli and/or 

Super Lite dressings in an antiviral assay to ensure that the product to be used has the claimed benefit.  

 

 

 

 

The ManukaMed Manuka honey impregnated SAF can be placed at position two – the Filter cloth.  

The honey does not form a composition with the SAF fibers creating a massive available surface area for 

viral attraction and inhibition.  



The impregnated honey SAF is easy to breathe through and functions better over time as the SAF fibers 

swell with moisture and create a greater surface area for the honey coating and more difficult path for 

viral pass through. Virus’s attaching to the honey are rendered neutral by failure to replicate. 

 

This viricidal effect needs to be confirmed in the coronavirus group as there is no mention in the 

literature of Manuka honey being used against coronaviruses. We are in the process of proving efficacy 

against coronaviridae to have additional claims against this family of viruses before going to market with 

any device.  

 

Commercial  

Given the current lack of anti viral (viricidal) masks on the market – this represents a great opportunity. 

Even when the current threat of coronavirus ( COVID-19 strain ) has faded  there will always be another 

outbreak of some viral pathogen.  

 

Testing facility identified. 

Utah State University Virology Research have the SARS-CoV-2 available for testing along with four other 

corona type viruses including the earlier SARS and MERS viruses (see below). Utah recommends the 

viricidal assay (direct application with MH) with two viruses. Given that we and others (attached) 

already have data on Flu A and B viruses, we might want to include a couple of corona virus types (one 

being SARS). We have the NDA signed and a signed contract in place. The first studies will be finished by 

weekending 21st March. 

The cell lines used are MDCK for influenza viruses and for SARS-CoV, we will use Vero 76 cells. 

Chief investigator  

Michelle Mendenhall, M.S. 

Senior Researcher 

Institute for Antiviral Research 

Utah State University 

5600 Old Main Hill 

Logan, UT 84322-5600 

 

Methodology  

 Prepare the concentration(s) of honey either in water or cell culture media. Add virus stock directly to 

that sample and incubate for the desired contact time. Following the incubation, dilute the sample 1/10 

in the culture media and add to cells to determine the amount of virus present. So the highest final 



concentration of honey on cells will be 1/10 of whatever the test concentration is. Honey can affect the 

cells, and it will affect our limit of detection if there is "cytotoxicity" in that concentration. If the honey 

can be somewhat diluted during the incubation with the virus, it will help further mitigate possible 

effects. 

  

 

 

 

Genus Virus Strain 

Betacoronavirus Middle Eastern Respiratory Syndrome 

Coronavirus (MERS-CoV) 

EMC and Hul Jordan 

Coronavirus Corona Human (alpha and beta), rat and mouse 

Coronavirus  Sudden Acute Respiratory Syndrome 

Coronavirus (SARS-CoV) 

Urbani, Toronto-2, Frankfurt-1, CuHK-1  

Betacoronavirus Sudden Acute Respiratory Syndrome 

Coronavirus 2 (SARS-CoV-2) 

USA_WA1/2020 

 

 

 

 

Work underway  

The New Zealand lab is carrying out a dilution check with a couple of cell lines (a lung fibroblast and CHO 

cells) at 1 and 3 h incubation time and then use a Wst1 assay to check for viability. We should have data 

mid-next week and then we’ll have parameters to use. 

 

The MDCK cells we use (we don’t have Vero 76), will provide data to help with dilutions. The paper 

wherein the cytotoxic range of dilutions of manuka honey has been determined for Vero 76 cells, which 

should help.  



 

The masks ( Device)  

Masks that go under the generic classification of N95 or N99 depending on the percent of particulate 

matter that they filter. 

 

https://www.amazon.com/Disposable-Activated-Allergies-Breathable-Respirator/dp/B07NRYY42H 

 

https://spoilerfoiler.com/active-carbon-face-mask-reviews/ 

 

We will look at two mask versions  

 Cheap to produce and mass sale market – disposable (SAF Manuka impregnated) mask – simple 

mold.  

 More expensive multi layered mask for high end market – possible medical device 510k. Surgical 

Mask require a 510(K) in the US despite the already existing 510(K) for the honey coated SAF. 

The intended use is different now. It’s not a topical wound dressing. It’s labeled as a surgical 

mask with an intend to cover the user’s nose and mouth and provide a physical barrier to fluids 

and particulate materials. This data needs to be included in the 510K 

Further development.  

 The subsequent studies are to establish the best mask for low cost and fast entry as sales are 

already acquired. Support data is also required to validate the effective use of the mask - a 

physical barrier to fluids and particulate materials. 

 Specific studies  

 - Fluid resistance (ASTM 1862)  

 -filtration efficiency (particulate filtration efficiency testing and Bacterial Filtration Efficiency) 

 - Differential Pressure test  

 -and flammability testing.   

 

 

 

 

 

 

 

https://www.amazon.com/Disposable-Activated-Allergies-Breathable-Respirator/dp/B07NRYY42H
https://spoilerfoiler.com/active-carbon-face-mask-reviews/


 


