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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has the right to be represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

In other circumstances, particularly when there is an urgent market requirement for such documents, a 
technical committee may decide to publish other types of normative document: 

⎯ an ISO Publicly Available Specification (ISO/PAS) represents an agreement between technical experts in 
an ISO working group and is accepted for publication if it is approved by more than 50 % of the members 
of the parent committee casting a vote; 

⎯ an ISO Technical Specification (ISO/TS) represents an agreement between the members of a technical 
committee and is accepted for publication if it is approved by 2/3 of the members of the committee casting 
a vote. 

An ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be confirmed for a 
further three years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS is 
confirmed, it is reviewed again after a further three years, at which time it must either be transformed into an 
International Standard or be withdrawn. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO/TS 11080 was prepared by Technical Committee ISO/TC 106, Dentistry, Subcommittee SC 6, Dental 
equipment. 
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Dentistry — Essential characteristics of test methods 
for the evaluation of treatment methods intended to improve 
or maintain the microbiological quality of dental unit procedural 
water 

1 Scope 

This Technical Specification provides guidelines for type test methods for evaluating the effectiveness of 
treatment methods intended to improve or maintain the microbiological quality of procedural water from dental 
units and other dental equipment under laboratory conditions. 

It does not establish specific upper limits for microbial contamination or describe test methods to be used in 
clinical situations. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ISO 1942, Dentistry — Vocabulary 

ISO 7494-1, Dentistry — Dental units — Part 1: General requirements and test methods 

ISO 7494-2, Dentistry — Dental units — Part 2: Water and air supply 

ISO 19458, Water quality — Sampling for microbiological analysis 

IEC 60601-1, Medical electrical equipment — Part 1: General requirements for basic safety and essential 
performance 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 60601-1, ISO 1942, ISO 7494-1 and 
ISO 7494-2 and the following apply. Two of the terms taken from other documents are reproduced below for 
convenience and the sake of clarity. 

3.1 
biofilm 
structured community of microorganisms inhabiting a self-developed extracellular biopolymeric matrix 
attached to a surface 
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3.2 
dental unit 
combination of interconnected dental equipment and dental instruments constituting a functional assembly for 
use in the provision of dental treatment 

[ISO 1942:—, definition 2.86] 

3.3 
procedural water 
water supplied by the dental unit for use in the oral cavity 

EXAMPLE Handpiece coolant water, syringe water, scaler coolant water or rinse cup water. 

[ISO 7494-2:2003, definition 3.1] 

4 Dental unit water treatment methods 

Technical approaches for improving or maintaining the microbiological quality of dental unit procedural water, 
which are currently available, include, but need not be limited to: 

⎯ dental units with automatic or passive water treatment devices and/or antimicrobial materials; 

⎯ independent water bottles with intermittent or continuous chemical treatment. 

The test method used to evaluate a treatment method shall be specified with consideration for the technical 
approach of the method. Depending upon the specific technical approach of a treatment method and its 
intended benefits, the test method shall evaluate one or both of the following aspects: 

⎯ removal of biofilm from surfaces within the dental unit water delivery system; 

⎯ prevention or inhibition of biofilm formation on surfaces within the dental unit water delivery system. 

Separate test method characteristics are specified in Clause 5 for each of the above performance metrics. 

5 Test methods 

5.1 General 

Test methods shall replicate the conditions of use and the technical approach specified by the manufacturer of 
the dental unit or waterline treatment product. 

The test apparatus should preferably consist of dental units. As an alternative, surrogate systems, which 
closely replicate the dental unit water system, may be used as the test apparatus. Test apparatus design and 
operation characteristics are specified in Clause 6. 

Initial validation testing shall be performed under controlled laboratory conditions and not in clinical settings. 

Test methods shall include untreated controls. 

Since there is inherent variation in biofilm formation, testing should be replicated on separate dental units or 
surrogate waterline systems. Test methods shall specify the number of test replicates to be included in the 
test group and control group. At least two units shall be included in the test group and at least one unit shall 
be included in the control group. 
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5.2 Test methods for evaluating biofilm removal 

5.2.1 General 

Test methods for evaluating treatment methods that are intended to remove dental waterline biofilms shall 
include the following steps. 

5.2.2 Biofilm formation and characterization 

A biofilm shall be established in the test apparatus in a manner consistent with biofilms occurring in typical 
clinical situations. The method for establishing a biofilm in the test apparatus shall be able to be replicated by 
independent evaluators. 

The preferred method for generating a biofilm in the test apparatus consists of conditioning the test apparatus 
by flowing a microbiological challenge suspension through the test apparatus for a period sufficient to 
establish a reproducible biofilm. 

Test apparatus design and operation characteristics are specified in Clause 6. 

Microbiological challenge characteristics are specified in 7.1 and 7.2.2. 

Chemical characteristics of the water used in the biofilm formation shall be consistent with the specifications in 
Clause 8. 

The presence of an established biofilm shall be verified using the methods specified in Clause 9. Colony 
counts in the effluent water from the test apparatus should be consistent with those found in typical clinical 
situations: 104 CFU/ml to 106 CFU/ml. 

5.2.3 Application of the treatment method 

The treatment method for removal of the established biofilm shall be administered in accordance with the 
instructions of the manufacturer of the dental unit or waterline treatment product (except for the untreated 
control group). 

Chemical characteristics of the water used in the application of the treatment method shall be consistent with 
the specifications in Clause 8. 

5.2.4 Microbiological sampling and testing 

To determine the effectiveness of the treatment method, microbiological sampling and testing of both the 
treated and untreated controls shall be performed in accordance with Clause 9. 

Consideration shall be given to specify the most appropriate time to sample after administering the treatment. 
If flushing with procedural water or another solution is specified by the manufacturer, this shall be performed 
before sampling and testing. 

5.2.5 Analysis of results 

The effectiveness of the treatment method to remove biofilm shall be evaluated against criteria defined prior to 
testing. The criteria should include at least specifications for a maximum allowable level of bacteria counts in 
the effluent water from the treated test group and a minimum level of bacteria counts in the effluent water of 
the control group. Preferably, criteria which more directly indicate whether biofilm has been removed should 
also be specified. 
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5.3 Test methods for evaluating biofilm prevention or inhibition 

5.3.1 General 

Test methods for evaluating treatment methods that are intended to inhibit or prevent biofilm formation shall 
include the following steps. 

Test apparatus design and operation characteristics are specified in Clause 6. 

5.3.2 Pretreatment of the test apparatus 

The test apparatus shall be pretreated according to the instructions of the manufacturer of the dental unit or 
waterline treatment product prior to testing. 

5.3.3 Concurrent exposure to microbiological challenge and the treatment method 

A microbiological challenge suspension with a bacterial colony count level that is consistent with the type of 
procedural water source recommended by the manufacturer shall be administered to the test apparatus 
concurrently with the treatment method. 

Characteristics of the microbiological challenge shall be consistent with the specifications in 7.1 and 7.2.3. 

Chemical characteristics of the water used shall be consistent with the specifications in Clause 8. 

Controls, which are exposed to the microbiological challenge but not the treatment method, shall be included. 

The duration of the period of concurrent exposure to microbiological challenge and the treatment method shall 
be specified. The duration may be specified as a fixed period of time. Alternatively, the duration may be 
specified based on the observed time required for the control group to achieve a specified condition. The 
duration of the exposure period should be at least sufficient to establish biofilm in the control group consistent 
with biofilms occurring in typical clinical situations: 104 CFU/ml to 106 CFU/ml in the effluent procedural water. 

5.3.4 Microbiological sampling and testing 

To determine the effectiveness of the treatment method, microbiological sampling and testing of both the 
treated test group and untreated controls shall be performed in accordance with Clause 9. 

Microbiological sampling and testing shall be conducted at multiple time intervals to demonstrate that the test 
group prevents or inhibits biofilm formation for a period after the control group develops biofilm. 

A method shall be specified to verify that a biofilm becomes established in the control group. Colony counts in 
the effluent water from the test apparatus may be used as an indicator that a biofilm is established in the 
control group, provided that the bacterial concentration in the effluent water is at least 100 × greater than that 
of the challenge suspension. Alternatively, sterile water or solution may be temporarily introduced to the test 
apparatus instead of the microbial challenge suspension. The colony counts in the control group effluent water 
should be at least two logarithmic orders greater than the water or solution supplied to the test apparatus and 
consistent with colony counts found in typical clinical situations: 104 CFU/ml to 106 CFU/ml. 

5.3.5 Analysis of results 

The effectiveness of the treatment method to prevent or inhibit biofilm shall be evaluated against criteria 
defined prior to testing. Examples of test criteria may include, but are not limited to, the following: 

⎯ a specified log reduction of bacteria counts in the effluent water of the test group versus the control group; 

⎯ a maximum allowable level of bacteria counts in the effluent water from the treated test group after a 
specified period and a specified minimum level of bacteria counts in the effluent water of the control group 
after the same period to verify that biofilm has formed in the control group. 
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6 Test apparatus design and operation 

6.1 Test apparatus design 

The characteristics of the test apparatus design shall be specified and include (if applicable): 

⎯ test apparatus configuration, including a schematic diagram (preferably, actual dental unit water system 
of dental unit with all relevant water bearing components); 

⎯ tubing diameter; 

⎯ tubing length; 

⎯ tubing composition; 

⎯ description of other components (control blocks, valves, dead legs etc.); 

⎯ location of water treatment devices (filters, automatic or passive treatment systems); 

⎯ apparatus used to prepare and/or administer microbiological challenge suspension, treatment solutions, 
water or other fluids to the test apparatus. 

6.2 Test apparatus operation 

The following operational parameters shall be specified: 

⎯ flow rates; 

⎯ flow patterns (on-off cycles); 

⎯ schedule for administration of test chemicals or operation of treatment device; 

⎯ schedule for collection of samples; 

⎯ test environment temperature and preconditioning period. 

Operational parameters shall be monitored and recorded periodically according to a specified schedule. 

7 Microbiological challenge 

7.1 Microbiological consortium 

A reproducible microbiological challenge suspension shall be specified. A prepared microbiological challenge 
suspension containing a reproducible consortium of selected microorganisms of known origin and 
concentration may be used, provided that the selected species are among those commonly isolated from 
dental unit procedural water. 

7.2 Microbiological characteristics 

7.2.1 General information 

Different microbiological challenges may be specified for biofilm removal test methods versus biofilm 
prevention or inhibition methods. A higher level of bacteria, organic matter and/or growth media will be 
generally preferable for biofilm removal test methods to more quickly condition the test apparatus. A lower 
bacteria level and little or no organic matter or growth media may be appropriate for test methods evaluating 
biofilm prevention or inhibition to more closely represent use conditions and manufacturer’s instructions. 
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7.2.2 Evaluation of biofilm removal 

For test methods evaluating biofilm removal, the specified characteristics of the microbiological challenge shall 
include at least: 

⎯ species (e.g. American Type Culture Collection [ATCC] designator or international equivalent); 

⎯ consortium generation method; 

⎯ composition of the suspension medium used to inoculate the test apparatus; 

⎯ colony count range of the challenge suspension (using standard recovery methods); 

⎯ schedule for preparing and storing bacterial suspension. 

7.2.3 Evaluation of biofilm prevention or inhibition 

For test methods evaluating biofilm prevention or inhibition, the specified characteristics of the microbiological 
challenge shall include at least: 

⎯ species (e.g. ATCC designator or international equivalent); 

⎯ consortium generation method; 

⎯ composition of the suspension medium used to inoculate the test apparatus; 

⎯ colony count range of the challenge suspension (using standard recovery methods); 

⎯ schedule for preparing and storing bacterial suspension. 

7.2.4 Viability and concentration 

Viability and concentration of the bacterial suspension shall be tested and recorded daily in accordance 
with 9.2. 

8 Chemical characteristics of water used for testing 

8.1 Water type 

The chemical characteristics of water used for testing shall be consistent with the type of procedural water 
recommended by the manufacturer of the dental unit or waterline treatment product. 

Procedural water types specified by the manufacturer may include but are not limited to: 

⎯ public water (i.e. tap or mains water); 

⎯ specially conditioned water (e.g. distilled in accordance with ISO 3696, Grade 3; demineralized; softened). 
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8.2 Water characteristics 

The following characteristics shall be specified and controlled within the range specified by the manufacturer 
of the dental unit or waterline treatment product: 

⎯ pH; 

⎯ temperature; 

⎯ hardness; 

⎯ conductivity. 

9 Microbiological sampling and testing 

9.1 Sampling 

Sampling specifications shall follow the guidance provided in ISO 19458 and include the following: 

⎯ method of aseptic collection; 

⎯ sampling location on test apparatus; 

⎯ sample size or volume; 

⎯ neutralization of residual chemical agents, if applicable, in accordance with 9.4; 

⎯ number of replicate samples and analyses; 

⎯ storage conditions and storage periods for samples; 

⎯ number of specified positive controls (if applicable) and negative controls. 

9.2 Testing 

The microbiological test method shall be specified. Microbiological testing should at least include enumeration 
of viable bacteria in the bacterial challenge suspension and effluent water. Possible test methods include: 

⎯ agar plate culturing of sampled water or solution in colony forming units per millilitre; 

⎯ membrane filtration and agar plate culturing of sampled water or solution in colony forming units per 
millilitre. 

The method used to recover and quantify bacterial colony counts shall be consistent with current methods 
employed by water treatment authorities for measurement of heterotrophic mesophilic water bacteria in public 
drinking water. 

9.3 Corroborative testing 

Preferably, plate culture test results should be corroborated by at least one additional method. Possible 
additional methods include, but are not limited to: 

⎯ scanning electron microscopy – for assessing biofilm on surfaces; 

⎯ confocal scanning microscopy – for assessing biofilm on surfaces; 
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⎯ membrane filtration of effluent specimens using direct counting methods (e.g. acridine orange, live-dead 
stains) (in colony forming units per millilitre) — for assessing bacteria levels in procedural water; 

⎯ agar plate culturing or direct counts of biofilm specimens scraped from tubing samples of specified 
surface area (in colony forming units per square centimetre) — for assessing biofilm on surfaces. 

9.4 Measures for residual antimicrobial agents 

Test methods for enumerating viable bacteria shall take into account the presence of residual antimicrobial 
agents in water samples if applicable. Methods that may be used to control for antimicrobial residual include: 

⎯ neutralization; 

⎯ membrane filtration with sterile phosphate buffer rinse to remove chemical residuals followed by agar 
plate culturing; 

⎯ membrane filtration and direct counting with live-dead staining. 

10 Test report 

The test report shall include at least the following items: 

a) all details necessary to identify the dental unit water treatment method(s) tested; 

b) all details necessary to identify the test apparatus design and operation; 

c) all details necessary to identify the test method(s) used, including specific test parameters; 

d) all details necessary to identify the microbiological challenge used in the test; 

e) all details necessary to identify the method(s) used for evaluation of biofilm removal, prevention and/or 
inhibition; 

f) all details necessary to identify the water type and characteristics used in the test; 

g) all details necessary to identify microbiological sampling and testing methods used in the test; 

h) results, analysis and conclusions of the test; 

i) any circumstances or conditions thought likely to affect the results or their validity; 

j) any deviation from the test method specified; 

k) reference to this International Technical Specification, i.e. ISO/TS 11080; 

l) name of the responsible person and the testing laboratory; 

m) all details necessary to identify the person who carried out the test and the examiner; 

n) dates of the test period; 

o) observations of the examiner; 

p) date of test report and signature of responsible person. 
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