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Introduction
Public concern over the safety of drinking water has been on the increase with great media attention being generated. Recent mass media reports have also highlighted the issue of water quality used in dental treatment. Since the American Dental Association (ADA) released the first statement on dental unit water lines in 1995, much research has been published that indicates the ADA year 2000 goal for water quality used in routine dental treatment is achievable. State legislatures are also taking an interest in the issue; a bill was introduced in California last year that would deem it unprofessional conduct for a dentist to use water that failed to meet the ADA year 2000 goal. While no action was taken last year, the bill will probably draw more interest this year. Fortunately, since 1995, progress has been made and there are many viable options to improve water quality. Despite the wealth of information currently available from the literature and from major manufacturers, there continues to be misdirected concern among many clinicians.

The Risks
While the presence of biofilm and high levels of microbial contamination in dental unit waterlines (DUWL) is indisputable, the response of some clinicians to this issue has been “so what?” or to ask “where are the bodies?” or “where is the science to prove this is a serious issue?”. It is true that few well documented case reports of illness associated with contaminated dental treatment water have been published--suggesting that the phenomenon poses little risk for the majority of immune competent individuals. Nevertheless, well-designed retrospective evaluations have demonstrated that dental personnel are at greater risk for exposure to potentially pathogenic bacteria such as Legionella. There are significant ethical obstacles that make it unlikely that prospective studies to establish the actual risks of contaminated dental water for either patients or the dental staff will be undertaken. How many subjects would readily grant consent to have dental procedures performed with water that would not meet established national standards for water used in swimming pools?

Some clinicians have correctly observed that many other sources of water (bottled water, tap water, and drinking fountains) also contain high levels of microbial contamination, and that this water is consumed in high volumes by consumers every day with no apparent health effects. A critical difference is that water used in dental treatment is aerosolized, which allows inhalation as a portal of entry for the organisms present--a number of which are opportunistic pathogens of the respiratory system. Additionally, even non-surgical dental procedures, including subgingival operative preparations and periodontal scaling, offer a potential portal of entry into the vascular system. The Gram negative organisms that characteristically colonize dental water systems are not usually associated with gastroenteritis. Some organisms found in dental water systems, including Psuedomonas aeruginosa and Legionella pneumophila are, however, associated with serious or fatal infections resulting from both nosocomial and community exposures. Legionellosis outbreaks have been reported as a result of exposure to aerosols from shower heads, grocery store produce misters, and cooling towers. Gram negative water bacteria are also associated with bacterial endocarditis and wound infections. Although the consequences are less well understood, contaminated dental treatment water may often contain high levels of endotoxin. A high incidence of reactive airway disease has been reported in children following routine dental care. Since endotoxin is a known trigger for reactive airway disease, it is possible that contaminated DUWL are contributing to a greater health risk than previously recognized.

And while healthy patients may not be a great risk, immunologically compromised patients are at greater risk to develop pulmonary disease following exposure to aerosolized, contaminated dental water. Elderly smokers represent one group that has been shown to present a greater risk for Legionella infection. Since most dental practices have some elderly patients who smoke, most practices could contribute to opportunistic infectious disease.

Solutions
Clinicians interested in improving the quality of water used in dental treatment should first contact the manufacturer of their equipment to obtain up-to-date recommendations. Many dental unit manufacturers have developed relatively inexpensive separate water reservoir systems (SWS) that are capable of improving water quality when used with a validated water treatment protocol. These systems separate the dental unit from municipal water supplies. Although municipal water supplies are generally safe, they do contain small numbers of microorganisms that have been implicated as a source of initial colonization and re-contamination of dental units. The situation can be greatly exacerbated when gross contamination of municipal water occurs as a result of floods, water main breaks, or loss of power at treatment plants. At such times, boil water notices may be issued. A SWS allows the clinician the ability to continue treatment without interruption due to loss of safe water. The SWS also provides a mechanism for flushing DUWL with disinfectant solutions as recommended by the manufacturer. Such treatments have been demonstrated by numerous studies to be an essential step to improving water quality. Conscientious compliance with recommended procedures however, appears to be critical to ensure reliable results and prevent damage to equipment. Chemical agents designed for either intermittent or continuous use to eliminate or suppress biofilm formation in dental water systems include household bleach and a variety of proprietary agents that have been cleared to market by the U.S. Food and Drug Administration*. Active ingredients in these products include chlorhexidine gluconate, iodine, citric acid and hydrogen peroxide.

Alternatives 
In-line filters offer an alternative means for improving water quality. Several companies market filter cartridges that are installed close to point of use (the three-way syringe or handpiece). While these filters allow delivery of high quality water from the dental unit, they do not remove biofilm from the upstream segment of the DUWL. A filter must be installed on each water bearing line. Some filters must be changed after each patient, some are changed daily, and others are changed weekly. Failure to change the filters as required could result in microbial breakthrough or clogging.

Of the filters now on the market, only one purports to remove endotoxin from treatment water. Since biofilm remains in the upstream segments of the system, the water (although microbe free) may still aerosolize endotoxin eluted from the biofilm. One company has addressed the issue of biofilm formation by using a resin filter that releases low levels of iodine to suppress formation of biofilm. This permits placement of the filter closer to the water source. Another commercial product combines filtration with ultraviolet germicidal irradiation to treat incoming tap water and continuously releases ozone and a small quantity of silver to suppress biofilm formation. Other devices are available that meter various germicidal agents either continuously or at timed intervals.

Potential Problems
Improperly maintained, the SWS may also allow delivery of contaminated water. Clinicians are advised to follow manufacturer’s recommendations very closely. Staff education and compliance are critical. Although a new system should not be heavily contaminated, when retrofitting a SWS to an older unit, it may take multiple treatments to eliminate biofilm. As treatments progress, chunks of biofilm may dislodge from waterline walls; these can lodge in small lumens and clog the line. Clinicians should be prepared to clean such clogs using a small wire.

It is also important to carefully follow manufacturer’s disinfection protocols. One validated protocol uses a 10-minute treatment with 1:10 dilution of household bleach. Using a stronger solution or longer contact time may damage metal components present in some dental units. To reduce this risk, some manufacturers now recommend the use of proprietary agents that are purported to have less potential to damage equipment. Prior to using any product or protocol, always check for current manufacturer recommendations.

Source Water
If a clinician decides to install a SWS, he/she must still identify a source of water that will not reintroduce contamination to the system. Although good quality tap water may be safe to drink, it will usually have small numbers of viable organisms and minerals that can hasten recolonization of the water system. Bottled water purchased at a grocery store usually does not have any assurance of microbiologic quality. Freshly distilled water presents two advantages. Although it may not be sterile (and should never be substituted for sterile water when performing invasive, surgical procedures), freshly distilled water has been shown to be a safe source of water that should not result in microbial repopulation of waterlines. Distilled water also has less mineral content than most municipal water sources, which can prolong the life of equipment due to fewer mineral deposits (less scaling). These deposits also provide an excellent surface for recurrent biofilm formation. Unfortunately, improperly maintained distillers, especially those equipped with large volume reservoirs, may also become colonized with bacteria.

Surgical procedures
As recommended by the Centers for Disease Control and Prevention (CDC), sterile water should always be used for invasive surgical procedures. Water delivered through the dental unit, even when properly maintained, cannot meet this standard and should not be used for surgical procedures. To deliver sterile water using conventional dental handpieces or sonic scalers, a device that bypasses the dental unit water system must be employed. A number of devices are available that permit delivery of sterile water in this manner.

Conclusion
As public awareness of water quality continues to increase, clinicians are wise to assess the quality of water used in dental treatment. With indisputable evidence that waterlines contain biofilm and that water from most dental units contains high levels of microorganisms and endotoxin, it only makes sense to take steps to improve the water quality. When such levels are found in a public swimming pool, public health officials close the facility until contamination is eliminated. The argument that “no one has died in my office” will not stand up to the public’s expectations of the dental profession. Available options include point of use filters and separate water reservoir systems. Chemical agents and devices to control or eliminate biofilm are also available. The Table provides a list of products that have been cleared for marketing by the Food and Drug Administration (Courtesy of the Organization for Safety and Asepsis Procedures). For additional information on dental water quality issues, contact OSAP at 800.298.OSAP or go to the OSAP home page at www.osap.org. If clinicians have questions about their own equipment and water quality, they should contact the manufacturer of their equipment to determine the latest recommendations and product availability.

Just as we no longer treat patients without wearing gloves or sterilizing our instruments, this move to improve water quality is an inevitability that clinicians should not fear. The available solutions are reasonably priced. Maintenance of systems is not onerous. And above all, it is the right thing to do.

Table of FDA-Cleared Devices **
For Dental Unit Waterlines
SELF-CONTAINED WATER SYSTEMS
Independent reservoirs isolate the dental unit from the municipal water supply and permit introduction of chemical agents to remove or inactivate biofilms. Listed products are cleared as separate devices. SCW that are dental unit components may be cleared as part of the dental unit (DU). 

COMPANY(510k filed by)
PRODUCT
510(k) Number
A-Dec Inc. 
(800) 547-1883
www.a-dec.com
A-Dec Self-Contained Water System

K962665

AMPCO Dental (Pure Co.)
(800) 444-3145
ampcodental.com
CCS-4 System (formerly Pure Co. Fluid Delivery System) 

K971278 

DCI International
(800) 624-2793
www.dcionline.com
Dental Operative Unit Accessories

K944271

CHEMICAL AGENTS AND AUTOMATED DELIVERY SYSTEMS
Claim to remove, inactivate or prevent formation of biofilm. May be applied continuously or periodically. Check with DU manufacturer for equipment compatibility. Agents that do not claim germicidal effects (cleaners) may currently be sold without Food & Drug Administration (FDA) clearance or Environmental Protection Agency (EPA) registration.

COMPANY(510k filed by)
PRODUCT
510(k) Number
Athena Champion
(Airel West)
(909) 394-1770

IGN 500 Water Cleaning Unit with Calbenium (Proprietary chemical- continuous)

K964271

Aquarius Technologies
(303) 772-2140
www.aquariustech.com
Clean Source -1 (Delivery system only, user selects chemical agent)

K981144

Micrylium Labs
(Steri-Sol Inc.)
(800) 489-8868
www.micrylium.com
Bio 2000 (formerly Steri-Sol) (Bur lubricant with chlorhexidine gluconate. Sold with or without delivery system-continuous) 

K925378

Micrylium Labs
(see above)

Porta Purge (Portable waterline injection system for delivery of chemical agents)

K973765

DentaPure
(MRLB International Inc.)
(800) 972-3543
www.dentapure.com
DentaPure Filters and Infection Control Cartridges - (Point of use filter and in-line cartridges continuously release iodine) See also: Filters 

K964942
K963548
K992868
K992893

Sterilex 
(800) 511-1659
www.sterilex.com
Ultra-Kleen Liquid and Powder (Hydrogen peroxide based solution-periodic application)

K991946

Tuttnauer
(Germiphene Corp.)
(800) 624-5836
www.Tuttnauer.com
Odyssey I Dental Water Unit (Continuous ozone+ silver germicide with UV water purifier)

K964796

Waggoner Product Development 
(972) 618-7090

Bioclear Concentrate (Citric acid based solution-continuous)

K981565

FILTERS
Usually located near point of use to trap suspended organisms.
May also release germicidal agents. Use life varies.

COMPANY(510k filed by)
PRODUCT
510(k) Number
DentaPure
(MRLB International) Inc.
(800) 972-3543
www.dentapure.com
DentaPure Filters
(Point of use filter continuously releases iodine) See also: Chemical Agents
K964942
K963548

Pall Corporation
(800) 645-6578
www.pall.com
Aquasafe In-Line Dental Unit Waterline Filtration System (Two 0.2 micron filter elements available with or without endotoxin removal claim)

K983731

Scitech Dental Inc.
(800) 524-6984

The Scitech One-Day Filter (0.2 micron - point of use)

K930144

Scitech Dental Inc.
(See above)

Bacstop Dental Antiretraction Check Valve (Point of use valve)

K970556

Scitech Dental Inc.
(See above)

Clearline Plus Dental Waterline Filter (5 day filter with built in anti-retraction valve)

K973996

STERILE WATER DELIVERY SYSTEMS
Provide a single use or autoclavable pathway for delivery of sterile water or solutions to handpieces and other devices. List does not include dedicated oral surgery or implant handpieces. 

COMPANY(510k filed by)
PRODUCT
510(k) Number
Amadent (Satelec)
(800)-289-6367
www.amadent.com
Suprasson P Max Ultrasonic Scaler (Provides for sterile water delivery)

K942139

Biotrol
(Micro-Motors Inc.)
(800) 822-8550
www.biotrol.com/MicroMotors
Sterile Water Pump (Electrically operated peristaltic pump delivers bagged sterile solutions to handpiece)

K970002

Lares Research
(Northland Ind.)
(800) 347-3289
www.laresdental.com
AquaSept (Formerly Northland SBP Unit) (Individual autoclavable reservoir units bypass dental lines to handpiece)

K934436 

Periogiene
(800) 368-5776
www.periogiene.com
Odontoson Ultrasonic Scaler (Provides for sterile water delivery)

K921893

DentalEZ/Star Dental
(800) 275-3320
www.dentalez.com
AXCS Sterile Water System (Air operated control valve delivers bagged sterile solutions to handpiece)

K990844

Waggoner Product Development 
(972) 618-7090

Steriwater System (Fully autoclavable dental water delivery system for handpiece and air/water syringe)

K925829 

WATER PURIFIERS
Treat incoming water (usually with ultraviolet light, filtration or both) to remove or inactivate microorganisms. Unless the device also introduces a chemical agent to control biofilms, treatment water quality may not improve. Use of good quality water can enhance effectiveness of other treatment methods.

COMPANY(510k filed by)
PRODUCT
510(k) Number
DCI International (Dental Components, Inc.)
(800) 624-2793
www.dconline.com
DCI Water Purifier (UV/filter for municipal water. 

K971727

Tuttnauer
(Germiphene Corp.)
(800)624-5836
www.Tuttnauer.com
Odyssey I Dental Water Unit (Continuous ozone+ silver germicide with UV water purifier. See also Chemical Agents and Automated Delivery Systems
K964796

PRODUCTS NOT CURRENTLY AVAILABLE
Although 510k clearances have been issued for the following devices, they have either been removed from market or are not available in the US. 

COMPANY(510k filed by)
PRODUCT
510(k) Number
Aseptico Inc.
(800) 426-5913
www.aseptico.com
Delivery Pump for Sterile Irrigant and Handpiece (Withdrawn from market)

K8882526 

Pelton and Crane (Siemens)
(704) 588-2126
[Now owned by DCI]

Spirit II and Spirit Treatment Center (Not available in U.S., sold in Europe by Sirona)

K946187 

Pelton and Crane (Siemens)
(704) 588-2126
[Now owned by DCI]

Water Purifier for Dental Treatment (Not available in U.S., sold in Europe by Sirona)

K901672 

NO INFORMATION AVAILABLE
Searches of the FDA releasable database and other internet resources failed to locate information or sources for the following products. 

COMPANY(510k filed by)
PRODUCT
510(k) Number
No mfr. or retailer found on internet search (Bruce K. Bartlett, DDS) 

Nu-Valve (No matches on internet search)

K950678 (Number not found in releasable FDA database)

No mfr. or retailer found on internet search (Green River Inc.) 

CM-II CM-I Water Unit

K863021

No mfr. or retailer found on internet search (Syntex Dental Products )

Sterile Water System (No matches on company or product name)

K823230 

No mfr. or retailer found on internet search (Water Solution Technologies)

Porta-Pure Dental (No matches on company or product name)

K961409 

** The U.S. Food & Drug Administration (FDA) has cleared these products for marketing as accessories to the dental unit. The FDA plans to continue to review and clear independent water systems, metering devices and point-of-use filters. With regard to chemical germicides, however, the FDA has proposed that the disinfectants be categorized as Class 1 Exempt from 510(k) provisions. As such, regulatory responsibility for these products may pass to the federal Environmental Protection Agency (EPA).

NOTE: Clinicians should check with the manufacturer of their dental units as to the specific products recommended. Listing does not imply endorsement, recommendation or warranty. To conduct your own FDA 510(k) database search go to http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/search.CFM
All company names in bold are OSAP Corporate members.

For more information, contact the Organization for Safety & Asepsis Procedures (OSAP)
PHONE: 410-571-0003 (or) 1-800-298-OSAP (6727)
FAX: 410-571-0028
P.O. Box 6297, Annapolis, MD 21401
 



( Chemical agents that claim to disinfect dental water systems are now required to undergo registration by the Environmental Protection Agency and will no longer be cleared by the FDA.








