Why 99.999% is Important

By Dr Pierre Grascha PhD, Chief Scientist, Deb Group Ltd

Deb InstantFOAM has been scientifically tested to
kill 99.999% of transient bacteria. The following
information will explain why this kill rate is
important.

While it is unknown to most people, humans live in
a sea of micro-organisms. Bacteria, the most
primitive of all living cells, have lasted on the
planet two thousand times longer than human
beings. More bacteria live inside our mouths than
the total number of people that have ever lived™.
A single sneeze can carry millions of bacteria or
viruses on to hands, surfaces or into the air, at
speeds of hundreds of miles an hour'?.

Bacteria are extremely prevalent on the planet
with humans having ten times more bacteria living
on them than human cells, (total bacteria
estimated at one  hundred trillion -
100,000,000,000,000) ***®!. yet according to some
estimates, the total number of viruses exceeds the
total number of cells in every other life form
(including bacteria) by a factor of ten!”.

Keeping track of all these numbers is a chore even
for the microbiologists who study them while
seeking to prevent human disease. To make it
easy scientists tend to use exponential numbers or
logarithms to the base of 10, with one hundred
trillion becoming, 10" or 14 Logyo. For example,
our faeces are 90% bacteria with some 500 or so
species making up the majority of that 10"
number. But when we become ill, bacteria or
viruses that cause disease (pathogenic) may be
present in numbers of 10™ per gram of faeces®.
Significant numbers of bacteria or viruses which
live on our skin, are found in our food and on
surfaces which have been contaminated by
contact from our hands. When we cook food,
wash hands or sanitise contact surfaces, harmful
micro-organisms are killed or removed. Depending
on food type, food safety experts and public health
authorities call for 5 to 7 Logy or up to 99.99999 %

reduction of bacteria in food, while food contact or
medical surfaces require a 5 Logy, or 99.999%
reduction to be termed ‘sanitised’ or safe from the
possibility of human disease
(10111213 This  critical  99.999%
reduction level is termed a 100,000 fold reduction.

transmission

The skin on our hands contains a combination of
transient and resident bacteria. Resident bacteria
(mainly Gram positives such as Staphylococcus
epidermidis,  Corynebacterium  minutissimum,
Propionibacterium acnes... and yeasts such as

14,15,18,20
r)[ I are part of our normal

Malassezia furfu
skin flora and help the body’s natural defence
system. They usually sit relatively deep into the

skin’s surface.

Transient bacteria (i.e. Gram positives such as
Staphylococcus aureus, streptococci A... and Gram
negatives such as enterobacteria,) "®***” are not
natural inhabitants to the body and are usually
‘picked-up’ from contaminated surfaces. They
generally sit on the surface of the skin and can be
easily spread to other surfaces. They can survive
for up to several hours on the skin and are usually
the cause of infectious illness in humans. In total,
resident and transient species are believed to total

over 500 different types“sl.

When trying to keep the skin clean of bacteria our
major concern is usually for transient bacteria. In
fact, removing and or killing resident bacteria can
have a negative effect on our natural defence

system 17,

FACT: It is common to find as many as 10 million
transient bacteria cells on the end of just one
finger.

There are three general types of skin care products
that can be used to kill or remove bacteria from
the skin™?";



1. Wash-off ‘simple’ soaps — to be rinsed off

with water.

2. Wash-off antibacterial soaps - to be rinsed off
with water.

3. Leave-on hand sanitisers, or hand
disinfectants — no rinsing-off with water
required.

Hand washing with ‘simple’ soaps can normally be
expected to remove around 90% of the number of
transient bacteria. The normal mode of action for
common hand washing ‘soaps’ is to physically
remove bacteria from the hands, along with any
visible  contamination. This is  achieved
mechanically by the ‘detergency’ action of the
soap. There are two aspects that contribute
significantly to reducing the number of bacteria
when hand washing, as follows:

1. Creating a good ‘soapy’ lather to lift and
suspend bacteria prior to rising with clean
running water — this can be enhanced by the
use of foaming soaps that provide an instant
lather.

2. Using a proper hand washing technique to
ensure all parts of the hands are thoroughly
cleansed.

General purpose antibacterial soaps work by
chemical and/or physical action as well as
mechanical action. The ‘soap’ will aid the physical
removal by mechanical effect and the antibacterial
active will provide the microbiological action by
chemical (i.e. denaturation of proteins, DNA...)
and/or physical (i.e. solubilisation of the
membranes  phospholipids) action. General
purpose antibacterial soaps can normally be
expected to remove/kill around 99% or 99.9% of
bacteria. However, some specialist antibacterial
soaps, or ‘rubs’ as they are often referred to in
healthcare environments, can remove and kill up
to0 99.99% of bacteria.

Hand sanitisers/disinfectants, such as Deb
InstantFOAM, are formulated to be used without
water and work by physical and chemical action.
They work by directly dissolving the bacterial
membrane and by denaturising the constitutive
proteins and enzymes, killing the bacteria cells
extremely quickly, without any risk of inducing
antibacterial resistance. The most effective hand
sanitisers are alcohol based, with a level of around
70-80% of alcohol. Hand sanitisers usually kill up to
99.99% of bacteria, but Deb InstantFOAM Kkills
99.999%.

FACT: When growth conditions are good (body
temperature, nutrients and moisture), most
bacteria can double every 20 minutes given
sufficient food and water. Therefore, in less than
just eight hours one cell can potentially multiply
to over 10 million.

For many common illnesses, counts of just 10 to a
100 cells or particles may be enough to cause
iliness. In addition, the risk of spreading bacteria to
others increases as the number on the host
increases. The count capable of causing infection is
termed the infectious dose (ID). With very minor
contamination levels, a single dirty hand is capable
of making 100,000 people sick, if that hand
contamination could be delivered uniformly to
that number of people within the window of
opportunity for transmission, based on survival
characteristics of the microbe in question. Some
microbes die-off quickly in the environment while
others survive well or even multiply as described
above.

If we assume hands are contaminated with one
million bacteria cells (10°), the following table
shows the quantity of bacteria left immediately
after washing with various types of soap or
sanitiser, and the number of people who could be
infected (assuming infectious doses of 100 & 10).

Potential for Reducing The Risk of Disease Transmission

Product Type Examples Kill Rate Logio # Bacteria | # People Infected | # People Infected

Reduction | Remaining w/ ID =100 with ID =10
No Treatment 0% 0 1,000,000 10,000 100,000
Simple Soap?>2>*4#>26:27.28] 90% 1 100,000 1,000 10,000
General Antibacterial 99% 2 10,000 100 1000
soap[28,29]




Specialist Antibacterial 99.9% 3 1,000 10 100
Soap[30,31,32]

Specialist Antibacterial Soap | 99.99% 4 100 1 10
& Hand Sanitisers®>*”

Deb InstantFOAM"™"! 99.999% 5 10 0 1

With 99.999% reduction, as provided by Deb InstantFOAM, even with a human pathogen having a high
infectious dose (10) the numbers of surviving microbial cells or particles are reduced to a level that makes
transmission exceedingly unlikely, if not altogether impossible considering the factors involved in disease
transmission. With Deb InstantFOAM, the extra ‘9’ means that risks of transmission are reduced by an
additional ten times. Therefore, Deb InstantFOAM which is scientifically tested to be 99.999% effective is:

10 times more efficacious than a product that is only 99.99% effective
100 times more efficacious than a product that is only 99.9% effective
1,000 times more efficacious than a product that is only 99% effective
10,000 times more efficacious than a product that is only 90% effective
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