Biofilm is a big ugly problem

But it is Simple to Solve

SMARTER & SAFER WATER STARTS HERE. IT STARTS NOW.

What is biofilm?
Biofilm is a collection of different types of
bacteria, fungi, and protists in a colony enveloped
in secreted slime that allows them to adhere to
moist surfaces ideal for growth. Biofilm is one of
the most common techniques for growth and
protection for these microorganisms, and is not
only a nuisance, but a potential hazard.
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Why is biofilm
making the headlines?
Biofilm contributes to illness outbreaks for
over 7 million illnesses and 6,000 deaths every year
According to National Institutes of Health (NIH),
about 65% of all microbial infections, and 80% of
all chronic infections are associated with biofilms
Biofilm is taking up residence inside 6 million miles of
plumbing infrastructure that support drinking, sanitation,
hygiene, cooling and heating systems in US buildings
Biofilms provide a safe haven for microbes to grow
and thrive creating the perfect environment for
waterborne pathogens such as Legionella to proliferate
Biofilms block disinfectants such as chlorine
from reaching pathogens making them ineffective
Biofilm is a big problem
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How does biofilm affect
waterborne pathogens?
BACTERIAL RESISTANCE Bacteria in biofilm can be up to
a thousand times more resistant to typical disinfectants
and antibiotics than the same microorganisms grown in
suspension.
RAPID RECOLONIZATION Even if all free-floating bacteria
are eliminated at a given time, biofilms allow for quick
growth and recontamination of a surface or area if the
associated biofilm is not treated.
RAPID AMPLIFICATION Biofilm acts as an ideal breeding
ground for rapid amplification of bacteria and dangerous
pathogens by providing ideal environments and nutrient
deposits.
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Common areas for
biofilm growth
Plumbing infrastructure
• Pipes in buildings
• National plumbing infrastructure – pipes from
local utilities that connect to buildings

Variables that increase growth
• Warm water
• Stagnant or slow-moving water
• Dead legs
• Scale
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Biofilm’s
Plan of Attack

SURFACE ATTACHMENT

Planktonic Bacteria

1

• Surfaces such as piping material
provide a home for bacteria
• The bacteria improve survival rate
when attached to a surface
• Bacteria migrate to environments of
high planktonic bacteria counts,
stagnation and sediment

Biofilm, Amoeba, and Legionella
Biofilms are the root cause of
serious problems in building

Sessile Bacteria
(Surface attached)

Amoeba

Secreted EPS Encapsulates
Growing Sessile Bacteria

potable and industrial water
systems including clogged piping,
reduced heat transfer efficiency,
microbiological corrosion, and
Legionella transmission. Biofilms
are dynamic, complex structures
optimized for microbial growth and
survival, which make them difficult
to remove and control.

BIOFILM FORMATION
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• When bacteria attach to a surface it
produces a sticky slime-like substance
called biofilm
• Biofilm starts forming within minutes
but may not be detectable for days
• Biofilm is an insulating matter attracting
dirt, corrosion byproducts and debris

ESTABLISHED BIOFILM
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• Biofilm provides a protected cocoon
for microorganisms and bacteria such
as Legionella to thrive and multiple
• Biofilm can cause damage to materials
and equipment
• Corrosive anaerobic bacteria can
thrive in biofilm causing severe
damage to system metals
• Biofilm can lead to restricted water
pathways and increased plumbing
costs
• Biofilm is difficult to remove because
it tightly binds to surfaces
• Biofilm provides a hiding place for
bacteria and microorganisms limiting
the ability of disinfectants

LEGIONELLA AMPLIFICATION
• Legionella grows and amplifies
within biofilm’s protective
environment.
• Biofilms serve as a food source
for amoeba
• Amoeba can ingest Legionella
and bacteria can multiply within
the amoeba
• Once the bacteria have
exhausted the food within the
amoeba the amoeba will
rupture releasing large
amounts of Legionella and
other bacteria into the water
stream
• While inside the amoeba
Legionella increase virulence
• Amoeba infected with
Legionella can form into cysts
and are extremely difficult to kill
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BIOFILM PROPAGATION
• Biofilms can detach from
surfaces releasing biofilm
pieces into the water supply
and may attach to other
surfaces
• Biocide, shear, over-crowding
and unavailability of nutrients
can initiate biofilm detachment.
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How do you get rid of
biofilm?
What doesn’t work
• Chemical disinfectants such as monochloramine and
chlorine can lead to costly pinhole leaks
• Disinfectants such as chlorine and chloramine might
be effective at attacking some free-floating bacteria
but they do not remove biofilm or penetrate biofilm
•Performing a heat and flush does not remove biofilm
or penetrate biofilm

What works? Copper Silver ionization is the solution
• Copper silver penetrates biofilms
• Copper silver eradicates microorganisms living in the
biofilm
• Copper silver creates a safer water distribution
system with less biofilm risk
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Where’s the proof?
• Numerous scientific reports and studies have proven
Copper Silver to be effective in reducing pathogens
and biofilm in real world applications
• Copper silver has been shown to reduce biofilm in
dead legs
• Copper silver is proven to kill Legionella and control
biofilm. Other solutions simply suppress growth

Copper-silver ionization is efficacious
for control of biofilms and planktonassociated waterborne pathogens in
a model plumbing system
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Is copper silver a budget
buster?
The simple answer is NO.
• Copper silver is less labor intensive
than heat and flush and
hyper-chlorination
• Generally, copper silver
has lower initial costs
and operational costs
than chlorine and
chloramine dosing
systems
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Cause no harm.
• Copper silver is not corrosive
• Copper silver does not
introduce harmful
chemicals into the water
• Copper silver is safe
to humans, plumbing
systems, equipment,
plants and animals
• Copper silver is more
compatible with plumbing
infrastructure
• Copper silver does not
degrade plumbing
infrastructure
• Copper silver does not lead
to costly pipe replacements
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It is time to

Enter into a new world of
smarter safer water
SMARTER & SAFER WATER STARTS HERE. IT STARTS NOW.
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Biofilm is a big ugly problem
Attack it as soon as it enters your building with
the latest point-of-entry filter. Make point-of-use
filtration an integral part of your multi-barrier
approach and your water management plan.
Contact LiquiTech today and learn more about
how point-of-entry filtration coupled with a
multi-barrier approach can protect your patients,
patrons, building and brand.

Your system and your boss will
thank you.
Contact us at:.
LiquiTech
421 Eisenhower Lane South
Lombard, Illinois 60148
United States

421 Elsenhover Lane South
Lombard, Illinois 60148

Phone: 1.630.693.0500
Email: info@liquitech.com

+80 8527 00 (Phone)
+00 123 4567 890 (Fax)
Info@liquitech.com
www.liquitech.com
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