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What is a b|of‘lm7

D|ct|onary def'n|t|on ‘A biofilm comprlses
any syntrophic consortium of m|croorgan|sms
in which cells stick to each other and often
“also to a surface.These-adherent cells become
embedded within a slimy extracellular matrix
that is composed of extracellular polymeric
substances '

Practical definition: A biofilm is a sticky, sl|m)l

 growth that clings to moist surfaces and

‘creates an ideal environment for bacteria,

fungi, and other microorganisms to live -

and reproduce.These include waterborne

- pathogens such as Legionella, Pseudombnas

- Norovirus, Giardia, Cryptosporldmm and
others. |
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There s more to worry about!
~ Bacterial biofilms function as “super organlsms ’The sticky, slimy film encapsulatlng the mlcrobes protects
and grows microbes within it through a variety of mechanisms. ~ |

-+ Incorporate free- roat|ng bacteria, causmg
| growth of the film | |

"+ Create |deaI breedlng grounds for dangerous
pathogens - |

+  Protect the pathogens by making them
resistant to most disinfectants

Biofilms clog flow channels, insulate heat transfer
“surfaces*, contribute to microbiologically influenced
corrosion (MIC)** lose money, create a nuisance,

~and contribute to serious health conditions.

* Reduces heat transfer by up to 50% and costs by up'to 35%
** Responsible for > $100 million annually in costs




Where are biofilms found?
Water system biofilms inhabit nearly 6 million miles of piping found
inside of U.S. buildings, including hospitals, nursing facilities, outpatient

facilities, residential buildings, and office complexes. Biofilms present

-in piping can support and accelerate the growth of pathogens because
the systems have | '
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* Inadequate biocide dosing

* Water warm enough to encourage
“growth without being hot enough to
sanitize the piping
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In addition, biofilms and the pathogens within
them can develop immunity to common

biocides such as bleach and other common
treatments |
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WH EN do bloflm pathogens create
‘ health problems?

| Pathogens released from the bloflm can be mhaled or mgested through |
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| Why are blof Ims harmful’

According to the Center for Dlsease Control
(CDC), |7 waterborne infectious diseases can

~ result from biofilm pathogens. These pathogens |
~are respon5|ble for:

+Over 7 miIIi’On cases every year

«$2.39 b|II|on in health care costs
assouated with the diseases

*600,000 emergency department
~ admissions

N -Nearly 120,000 hospltal adm|55|ons
- *More than 6,000 deaths annually

‘Tragically, most of these happen in health care facilities.




How do you get rid of bloflms7

'CHLORINE DIOXIDE EFFECTIVELY PENETRATES AND REMOVES BIOFILMS'

CHLORINE
CHLORINE CHLORAMINE COPPER DIOXIDE o

— EPA Approved /
@ _- - ANSI 60 Approved
Traditional disnfectants such Dosing Not Established Low
~.while effective on free- floatlng
g#gglf\tlzrlc)e%zgt?,gltsembsl O?‘?n?SOt | Efficiency pH Dependent Less effective than Not Established Rapid
| Y P | Chlorine
Chlorine dioxide effectlvely
penetrates and removes
iofilms THM by products ‘/ ‘/ NO NO
' Corrosive May lead to Low efficacy on Requires trainin
C . SprlaI nlt%flcatlon Legionella blz')fllm cIto handle 8
onsiderations
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 Additional

Benefits

“Chlorine dioxide is a water-soluble gas that

can easily diffuse through cell membranes
of microorganisms. It has been found to be

superior in penetrating biofilms as compared to

chlorine (Lin et al., 201 Ib). Studies have shown
that chlorine dioxide is an effective disinfectant
- (when used correctly) for inactivating certain
‘bacterial pathogens (e.g., E. coli, Salmonella),
viruses (e.g., poliovirus, coxsackie virus) and
protozoan pathogens (e.g., Giardia) (USEPA,
1999¢). It has a high oxidation potential. Its use

~ as a biocide can be maintained over a wider pH

range than can the use of chlorine or Copper-
Silver lonization (CSI) (Lin et al., 201 1b)."

Fast acting

Not easily consumed
by non-biological
organics such as

amines

Microorganisms do
not generally develop
resistance to chlorine

dioxide

2.6 times the oxidizing
power of waterborne
chlorine from bleach

6 to 10 log
reduction in
microorganisms"

Effective over a wide

pH range




Who can help you W|th your bloflm
control’

Contact your Iocal_ Ga_rratt-CaIIahan service
| representative to learn more about how we can
- help you banish the biofilm and maintain a healthy
water treatment system!

. * Email: watersafetygroup@g-c.com | \
~ Phone: 650.466.7912 "




DO NO Harm “Chlorine dioxide

; ','.'Chlorlne dioxide
is relatlvely non-

 corrosive to piping at

, typlcal use Ievels

Chlorine
g dioxide is

" breaks down into

simple, harmless
materials - water
and salt

effective at
low dosage
levels, maklng it
budget friendly

Chlorine
dioxide has
no known
carcinogenic
by-products

So safe,
it’s used in
wound care"
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