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Where Biofilms
Form

Biofilms happily colonize many
household surfaces in the bath
and kitchen, including toilets,
sinks, countertops, and cutting
boards. Poor disinfection practices
and ineffective cleaning products
may increase the incidence of ill-
nesses associated with pathogenic
organisms encountered during
normal household activity.

How Biofilms
Form

¢ Free-swimming bacterial cells
land on a surface, arrange them-
selves in clusters, and attach.

e The cells begin producing a
gooey matrix.

e The cells signal one another to
multiply and form a microcolony.

e The microcolony promotes the
coexistence of diverse bacterial
species and metabolic states.

e Some cells return to their free-
living form and escape, perhaps
to form new biofilms.

What Is Biofilm?

ou may not be familiar with the term biofilm, but it

is something that you come into contact with every

day. The plaque that forms on your teeth and caus-
es tooth decay and periodontal disease is a type of biofilm.
Clogged drains also are caused by biofilm, and you may
have encountered biofilm-coated rocks when walking into
a river or stream.

Biofilms form when bacteria
adhere to surfaces in some form Dental plaque
of watery environment and begin is a yellowish biofilm that
to excrete a slimy, gluelike sub- builds up on the teeth.
stance that can stick to all kinds
of materials—metals, plastics, soil particles, medical implant
materials, biological tissues. Biofilms can be formed by a sin-
gle bacterial species, but biofilms more often consist of many
species of bacteria, as well as fungi, algae, protozoa, debris,
and corrosion products. Essentially, a biofilm may form on
any surface exposed to bacteria and some amount of water.'

Dental plaque is a yellowish biofilm that builds up on the
teeth. Biofilms contain communities of disease-causing
bacteria and their uncontrolled accumulation has been
associated with cavities and gum disease (both gingivitis
and periodontitis)."?

In the past, scientists studied bacteria by looking through a
microscope at cells suspended in a water droplet. Today, sci-
entists believe that the disease-causing bacteria do not exist as
isolated cells, such as in the water droplet, but rather they
adhere to various wetted surfaces in organized colonies that
form diverse communities—biofilms.
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Antibiotic Control
of Biofilm

Although gum disease can be con-
trolled by proper oral hygiene (tooth-
brushing, flossing, rinsing), gingivitis
(the mildest form) is still experienced
by most of the US population at some
point in life; a smaller proportion
(30% to 40%) experience periodonti-
tis (the severe form). Treatment of oral
infections requires removal of the
biofilm and calculus (tartar) from the
teeth and gums by surgical or nonsur-
gical procedures, followed by antibiot-
ic therapy. Unfortunately, these infec-
tions are not completely responsive to
antibiotics. For this reason, oral infec-
tions are chronic diseases that require
ongoing treatment and daily care by
proper oral hygiene measures. Pre-
vention is the best strategy.?

Oral infections
are chronic diseases that require
ongoing treatment and daily care.

Chemical Control
of Biofilm

When good oral hygiene practices fail
to prevent the development of bio-
films, toothpastes and mouthwashes
with chemotherapeutic agents can be
used. These agents can kill microor-
ganisms in the biofilm. Chlorhexidine,
triclosan, and essential oils and miner-
als—agents proven to kill the harmful
bacteria—can reduce the degree of
plaque and gingivitis, while not allow-
ing disease-causing microorganisms to
colonize.?

Reprints

If you would like to print additional copies of this
piece, log on to our Web site, www.contemporary
oralhygieneonline.com. You can also personalize
copies for your practice on a variety of oral hygiene
fopics.

Biofilm and Your Health

Biofilms are highly resistant to antibiotics. Consequently, very
high and/or long-term doses are often required to eradicate
biofilm-related infections. Biofilms are responsible for diseases,
such as*

e QOtitis media
the most common acute ear infection in US children

o Bacterial endocarditis
infection of the inner surface of the heart and its valves

e Cystic fibrosis
a chronic disorder resulting in increased susceptibility to
serious lung infections

e Legionnaire’s disease
an acute respiratory infection resulting from the aspiration of
clumps of Legionnella biofilms detached from air and water
heating/cooling and distribution systems

* Hospital-acquired infections
infections acquired from the surfaces of catheters, medical
implants, wound dressing, or other medical devices

Is Biofilm on Your
Oral Appliances?

In addition to biofilm being present in the mouth, it
also forms on dental prostheses and appliances, such
as removable dentures and partials, mouthguards,
and nightguards. Dental prostheses can become colo-
nized with large numbers of microorganisms within

2 hours. Biofilm on your oral appliances and prosthe-
ses can increase your risk for cavities and gum dis-
ease, especially on the teeth used to maintain your
dental prosthesis in your mouth.’

4 Tips to Control Biofilm

e Brush your teeth and all mouth prostheses or appliances
to mechanically disrupt the biofilm. Choose a toothpaste
containing antibacterial ingredients, such as triclosan.

¢ Rinse your mouth with a mouthwash containing antibac-
terial ingredients, such as chlorhexidine, cetylpiridinium
chloride, or mixture of essential oils in alcohol.

e Soak your prosthesis with a commercially available
cleaner.

e |f your denture liner is cracked, porous, or peeling, ask
your dentist to repair it. To eliminate unwanted disease-
causing organisms, ask your dentist to replace your pros-
thesis every 7 years.

Disclaimer
The content of this guide is for information purposes only. It does not substitute for the
dentist’s professional assessment based on the individual patient’s case.

References are available at the Contemporary
Oral Hygiene Web site.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <FEFF005500730065002000740068006500730065002000730065007400740069006e0067007300200074006f0020006300720065006100740065002000410064006f00620065002000500044004600200064006f00630075006d0065006e0074007300200066006f0072000a002000200020002000200020002000200020002000200020002000200020002000200020002000200020002000200020005100750065006200650063006f007200200057006f0072006c00640020004d00690064006c0061006e0064>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


