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Report for Sir Jeffery Donaldson MP 

Dangers of using Alcohol based hand sanitisers.

Flammable properties of alcohol – this
link will take you to a video showing how
flammable alcohol sanitisers and the
evaporated fumes of alcohol are.

There is a common misconception that a
hand sanitiser must be alcohol-based for
it to be effective, this is simply not true –
there are other options available.

Why are we having this discussion? 

Corona virus is an enveloped virus (see
notes on viruses below) and enveloped viruses have been found to be extremely 
vulnerable to 70 % ethanol. It is these findings which guided WHO (World Health 
Organisation) to state: “Protect yourself and others from infection by washing your 
hands or using an alcohol-based rub frequently and not touching your face.” The fact
that alcohol as an effective biocide is not in question.

However, there are regular stories in the news of the dangers of using alcohol-based
hand sanitisers, with high flammability being the cause of some particularly 
disturbing instances plus many people are experiencing, due to prolonged use of 
alcohol-based products, dry and cracked skin – which then increases the 
opportunities for becoming infected due to open wounds.

There are many other hand-sanitisers on the market which are as good or better at 
killing pathogens than alcohol.

In March WHO had a very important message to put across to everyone on this 
planet – this message was needed to help stop COVID-19 from spreading. The 
easiest messages to give were wash your hands regularly and use alcohol hand 
sanitisers– 60% min for hand sanitising and 70% for surfaces.

To give guidance on the effectiveness of other hand sanitisers would require log 
reduction capabilities to be explained, this would take time and thus only alcohol was
mentioned as it is effective, the message easy to understand and give. The risks 
associated with alcohol were deemed less than the dangers of COVID-19 at that 
time and it was easily sourced.

https://youtu.be/FlJO6iTJ2Ro
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However, we are 8 months into the pandemic now; we should not be using or giving 
alcohol sanitisers to children. Rather than the individual companies, such as 
AKTIVORA, who are making and supplying sanitisers/disinfectants which are as 
effective biocides (if not more effective) than alcohol, being responsible in the role of 
educator the government should be investing in advertising/education campaigns 
which will allow people to make choices about the hand sanitisers they and their 
families and employees use.

Airports
We are not allowed to take water through the airport security barriers but currently 
we are allowed to take 100 ml of alcohol and buy 100 ml bottles of alcohol airside! 
With alcohol being so flammable this is a huge health and safety concern especially 
when so many non-alcohol-based biocides are available.

Property Risk Management
Alcohol based hand sanitisers are flammable liquids. In general terms, the flash point
of a liquid is the temperature at which the liquid will ignite when exposed to an open 
flame.

Due to the high concentrations of alcohol, hand sanitisers will largely take on the 
flash point of the alcohol present, which for both ethanol and isopropyl alcohol-based
solutions, is below 21oC. 

Meaning, at ambient conditions, hand sanitisers are flammable liquids that will ignite 
if exposed to a naked flame.

Plastic containers present a fire protection challenge. When plastic containers are 
exposed to a fire’s radiant heat or direct flame, they begin to melt and fail. This 
causes the ignitable contents to be rapidly released into the fire.

In a warehouse storage array, rack and solid pile storage can further exaggerate the 
fire protection challenge due to the potential for multidimensional and large pool fires
which can quickly overwhelm the automatic sprinkler system.

If the area where alcohol-based hand sanitiser is stored is inadequately sprinkler 
protected, the entire contents of that area is often expected to be involved in the fire. 

If more than an incidental amount of hand sanitiser is stored in a warehouse, 
storage, or production area (which is the case in many schools and offices), 
pending fire walls or other passive construction protection features, the fire 
scenario is often a total loss of the building and contents, regardless of 
installed sprinklers.

 Are fire hazard assessments being done by shop owners, offices, health 
organisations, government buildings and educational establishments who 
have stock piled alcohol hand sanitisers or larger containers of alcohol used 
to refill dispensing systems?
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 Are these buildings covered by insurance if a fire breaks out?
 Has the local fire brigade been informed which buildings have large stock 

piles and where in the buildings they are being stored?

Road and rail transport for alcohol-based hand sanitiser.

Hand Sanitisers are classified as dangerous goods and must be transported in 
accordance with the Carriage of Dangerous Goods (CDG) regulations:
Transporting dangerous goods securely
Recommendations on the secure carriage of dangerous goods are contained in 
chapter 1.10 of both the European Agreement Concerning the International Carriage 
of Dangerous Goods by Road (ADR) and the Regulations concerning the 
International Carriage of Dangerous Goods by Rail (RID).

Alcohol stored in spray bottles are being used as flame throwers.

If drunk the contents are highly toxic

The above is just a few of the examples of the potential dangers associated 
with alcohol being used as a hand sanitiser.

What is a virus and how can we kill it?

Viruses: Viruses contain genetic material packaged in a protein coat called the 
capsid. For some viruses, the capsid is surrounded by an envelope composed of a 
lipid bilayer derived from the host cell membrane.

The structure of the virus determines the stability characteristics of the virus particle, 
such as resistance to chemical or physical inactivation.

Despite their relative simplicity, virus structures vary significantly. These variations 
affect the virus’s susceptibility to certain compounds. Some disinfectants are acidic, 
some are alkaline, whilst others are pH neutral.

Scientists have carried out many experiments using the thousands of compounds 
available to us for killing pathogens (bacteria, viruses, fungi and protozoa). 

The virus that causes COVID-19 is in a family of viruses called Coronaviridae. 
Coronaviruses are a large group of viruses that cause diseases in animals and 
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humans. They often circulate among camels, cats, and bats, and can sometimes 
evolve and infect people.

Coronaviruses get their name from their spiky structure. Like other coronaviruses, 
SARS-CoV-2 is spherical with spike proteins that look a bit like a corona or a crown. 

Those spikes help the virus latch onto cells where it can invade.

SARS-CoV-2 is an enveloped virus, which means it is surrounded by a lipid 
membrane. That’s good news, because a wide variety of disinfectants can disrupt 
lipid membranes, killing the virus they were protecting. Enveloped viruses are the 
easiest type of virus to deactivate. In contrast with many gastrointestinal viruses like 
norovirus which have a tough protein shell called a capsid, viruses with this fatty 
wrapping are relatively vulnerable.

SARS-CoV-2 is one of seven types of coronavirus, including the ones that cause 
severe diseases like Middle East respiratory syndrome (MERS) and sudden acute 
respiratory syndrome (SARS). The other coronaviruses cause most of the colds that 
affect us during the year but aren’t a serious threat for otherwise healthy people.

Enveloped viruses like SARS-CoV-2—which rely on a protective lipid coating—are 
the easiest type to deactivate. In contrast with many gastrointestinal viruses like 
norovirus which have a tough protein shell called a capsid, viruses with this fatty 
wrapping are relatively vulnerable.

Coronaviruses can live on surfaces you touch for several hours. If they get on your 
hands and you touch your eyes, nose, or mouth, they can get into your body.
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Each particle of the new virus, SARS-CoV-2, is studded with spikes, which allow it to
attach itself to a human cell, poke a hole,
and burrow inside.

Like the germ that caused the SARS
epidemic in 2003, it sticks to a protein on
human cells called ACE2, which is
especially prevalent in the lungs and small
intestines. 

SARS-CoV-2 is at least 10 x stickier than its
cousins, which may account for its rapid
spread.

One way to stop the invader is to keep it
from attaching in the first place. This is what
your immune system tries to do – it sends
out antibodies that gum up the spikes so
the virus can’t stick to ACE2. But there are
other ways of achieving the same effect.

The virus can lead to pneumonia,
respiratory failure, heart problems, liver
problems, septic shock, and death. Many
COVID-19 complications may be caused by
a condition known as cytokine release
syndrome or a cytokine storm. This is when
an infection triggers your immune system to
flood your bloodstream with inflammatory
proteins called cytokines. They can kill
tissue and damage your organs.

COVID-19 can affect your upper respiratory
tract (sinuses, noses and throat) or lower
respiratory tract (windpipe and lungs)

Once a virus enters the human body
through the eyes, mouth, or nose, it looks
for cells with its favourite doorways—
proteins called receptors. If the virus finds a
compatible receptor, it can invade and start
replicating itself. For SARS-CoV-2, that
receptor is found in lung cells and the gut.
There are a few ways to burst this flimsy
shell. 
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Alcohol products disintegrate the protective lipids. Quaternary ammonium 
disinfectants, commonly used in health-care and food-service industries, attack 
protein and lipid structures, thwarting he pathogen’s typical mode of infection. 
Bleach and other potent oxidisers swiftly break down a virus’s essential 
components.

For any product to be effective, they should be used according to directions. The 
recommended contact time for common disinfectants ranges from 30 s to 10 min. 
Wiping them off too soon might clean the surface without disinfecting it.

The best disinfectants for viruses are alcohol, bleach, hydrogen peroxide, and 
quaternary ammonium compounds.

Most household cleaners, from all-purpose cleaners to dish soap, contain molecules 
called surfactants, which bond to oil, germs, and dirt particles, suspending them in 
water so they can be washed away.

While washing your hands with soap and water for 20 seconds can remove 90% - 
97% of germs, household cleaners are better disinfectants for surfaces. That’s 
because for soap to be effective, it has to be rubbed and worked into a lather, while 
disinfectants kill germs on contact.

Cleaning chemistry – the awesome power of     soap

The most common active ingredients in registered disinfectants are:

 Isopropanol or Ethanol (Alcohol) are effective disinfectants   when used at a 
high enough concentration. Most cleaning products that contain alcohol have 
at least a 70% solution, and hand sanitisers should contain at least 60% 
alcohol to be effective. They become less effective over time because the 
alcohol will evaporate. 

 Quaternary Ammonium Compounds are widely used as surface 
disinfectants and can be found in many household cleaners including 
disinfectant wipes and sprays. Research has shown quaternary ammonium 
compounds to   effectively kill most bacteria, viruses, and fungi.

 Sodium Hypochlorite (Bleach). The active ingredient in bleach is sodium 
hypochlorite, which can kill viruses, bacteria, and fungi. Bleach can be used 
on frequently touched surfaces like doorknobs and countertops but it must air 
dry for at least 10 minutes before wiping to effectively kill pathogens. Because
bleach can irritate the skin, you should wear gloves when using it.

 Hydrogen Peroxide is not as strong as bleach but does have disinfectant 
properties that effectively kill viruses and bacteria. A 2018 study published in 
Antimicrobial Resistance and Infection Control found that hydrogen peroxide 
was more effective in killing some forms of bacteria than quaternary 
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ammonium compounds. The typical 3% hydrogen peroxide 
concentration found in stores can be used as a disinfectant. 

 Cationic Bisbiguanides such as Chlorhexidine gluconate’s antimicrobial 
activity appears to be attributable to the attachment to, and subsequent 
disruption of cytoplasmic membranes, resulting in precipitation of cellular 
contents. 

Other examples of biocides are: Hexachlorophene, Chloroxylenol, Iodine and 
Iodophors, and Triclosan.

Few biocides are active over the whole range of pathogens and for this reason many
non-alcohol hand sanitiser companies employ biochemists to develop formulas 
which uses combination of biocides to give as full a ‘killing’ range as possible. 

One way to distinguish the effectiveness of non-alcohol sanitisers (the word sanitiser
in this context means disinfectant) is knowing the scientific meanings of the words 
and terminology the microbiologists use when discussing the effectiveness of a 
biocide.

Kill it on Contact

As stated earlier, all viruses wear heavy-duty protein coats to protect their precious 
genetic material from the elements. The new coronavirus sports an extra outer layer 
of fatty molecules. That’s great news for humans, because it’s easy to tear open with
soap or alcohol-based disinfectants. (Soap works best which is why the key 
message should be WASH YOU HANDS frequently and mechanically – for the 20 
seconds). Without its fatty layer, the virus dies. 

Sabotage it from the Inside

A virus's sole purpose in life is to hijack the machinery of its host cell and force it to 
make viral copies. By changing how that machinery operates, it's possible to stymie 
the virus's attempts. Drugs that were developed to fight other ailments could have 
off-label applications for Covid-19.

1. Chloroquine phosphate, used for decades to treat malaria, changes the pH level in
human cells, making them less acidic—and less hospitable to certain viruses. 
Researchers are exploring whether SARS-CoV-2 might be one of them. Chloroquine
can also reduce the lung inflammation that kills some patients with severe Covid-19 
infection. One problem: An overdose can be fatal.
2. A class of drugs called protease inhibitors, long used to treat HIV and hepatitis C, 
disrupt the viral replication process. Proteases are like molecular scissors; once 
inside the host cell, SARS-CoV-2 uses them to slice long strands of protein into 
usable chunks. Without these scissors, the virus's life cycle can't continue.

mailto:ScientificSue@Science2Life.com
https://www.wired.com/story/an-old-malaria-drug-may-fight-covid-19-and-silicon-valleys-into-it/
https://www.insider.com/does-hydrogen-peroxide-kill-germs-and-viruses
https://www.insider.com/does-hydrogen-peroxide-kill-germs-and-viruses


Susan McGrath BSc Hons PGCE CEd DASE MEd FInstP
Science Education Specialist and Consultant
Unit 4 East Belfast Enterprise Park – Albertbridge Rd – Belfast – BT5 4GX
Tel: +44 7970884728 – Email: ScientificSue@Science2Life.com

3. Another class of medications targets an enzyme called polymerase, which strings 
together copies of the virus's genetic material, RNA, inside the host cell. Two 
promising candidates in this category—remdesivir, originally developed to treat 
Ebola, and favipiravir, first deployed against the flu—impersonate the building blocks
of RNA and get incorporated into the chain. Once they're there, the polymerase can't
add new pieces, and replication halts.

KNOW THE DIFFERENCE

In the cleaning industry it is very important to understand the difference between a 
sanitiser and a disinfectant. 

Cleaning removes dirt and germs from surfaces. Cleaning doesn’t necessarily kill the
germs. 

Sanitising lowers the number of bacteria on surfaces and objects. Sanitising offers 
no confidence in killing fungi or viruses such as the flu or other viruses now 
commonly found on surfaces.

Disinfecting kills or inactivates all germs on all surfaces.

However, this is not the case for the hand sanitising industry. The word sanitiser is
generally used to describe a substance or a product used to reduce or eliminate 
germs on surfaces.

IT’S ALL ABOUT THE 9’s!

When choosing a ‘sanitiser’ the number of ‘9’s after the 99% is very important!

If you had 1 million bacteria on your hand and didn’t wash that hand, then the kill rate
would obviously be 0 %; however, if you wash your hands for 20 seconds following 
the hand washing guidelines, 90 % of the bacteria on your hand will be lifted from the
surface and washed down the drain.

The number of bacteria will have been reduced by 90% from 1 000 000 (106) to 100 
000 (105) 

The ‘9’s let us know the potential that your choice of sanitiser, has on reducing the 
risk of the disease transmission.
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Log 3 reduction is equivalent to 99.9 % reduction (and is the term used in European 
Standard Test Methods) which means the number of germs counted is 1000 (103) 
times smaller than with no action.

Log 5 reduction is equivalent to 99.999 % reduction. Therefore, the number of germs
is 100000 (105) times smaller after treatment.

Hand sanitisers marked with 99.999% or 99.9999% reduce the risk of transmission 
of the disease to zero! This is also why AKTIVORA is the choice of sanitising 
solution for Mist Pal Pod you experienced last month.
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HOW AKTIVORA WORKS 

 AKTIVORA combines a unique system of chemistry and physics that works in 
a totally different way to the current and existing cleaning/disinfecting 
technologies 

 AKTIVORA has “Seek and Destroy” molecules that penetrate and break apart
biofilm and dismantle the cell walls of germs, at the same time, dehydrating 
them so they effectively “implode” therefore, building a resistance to this 
technology is impossible! 

 AKTIVORA provides a strong electrostatic positive charge that coats and 
protects treated surfaces from further contamination of germs, dirt, algae and 
surface soiling for prolonged periods. 

 This protective barrier also prevents bacteria from feeding and breeding by 
cutting off the food source, at the same time the electrostatic effect also 
disrupts and kills germs. 

 AKTIVORA is also accumulative, meaning, the more you use it, the stronger 
the protection, as any broken surface matrix will “heal itself”. 

 AKTIVORA penetrates up to 10 times more efficiently than conventional 
cleaners and disinfectants and therefore delivers unrivalled and superior 
performance in kill rate efficiency and cleaning power, with log kills up to 
99.999% (Log 5 Reduction)

Few disinfectants have been rigorously tested against SARS-CoV-2 in the lab, but 
the EPA (America’s Environmental Protection Agency) maintains a public database 
of products it recommends for use against SARS-CoV-2 on the basis of their proven 
efficacy against similar viruses. A great tool for anyone trying to find out information 
about the chemicals used in 

disinfectants can search this list by product name, active ingredient, type of product, 
and more EPA's database, called List N, 
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AKTIVORA are testing their product on an ongoing basis against a whole range of 
pathogens which cause industries such as Health, Poultry, Livestock, Farming, Spas
etc massive problems and huge financial costs.

17th October 2020
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