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European foreword 

This document (EN ISO 16954:2015) has been prepared by Technical Committee ISO/TC 106 “Dentistry” in 
collaboration with Technical Committee CEN/TC 55 “Dentistry” the secretariat of which is held by DIN. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by January 2016, and conflicting national standards shall be withdrawn at 
the latest by January 2016. 

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

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, 
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, 
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom. 

Endorsement notice 

The text of ISO 16954:2015 has been approved by CEN as EN ISO 16954:2015 without any modification. 

 

Full document details: BS EN ISO 16954:2015

http://www.avadocuments.com/doc/bs-en-iso-16954-2015
http://www.avadocuments.com/doc/bs-en-iso-16954-2015


BS EN ISO 16954:2015

﻿

ISO 16954:2015(E)
﻿

Foreword.........................................................................................................................................................................................................................................iv
1	 Scope.................................................................................................................................................................................................................................. 1
2	 Normative references....................................................................................................................................................................................... 1
3	 Terms and definitions...................................................................................................................................................................................... 1
4	 Treatment methods............................................................................................................................................................................................ 3
5	 Test water and bacterial challenge suspensions.................................................................................................................. 3

5.1	 Test water..................................................................................................................................................................................................... 3
5.1.1	 Reagents................................................................................................................................................................................... 3
5.1.2	 Preparation of hardness stock solution 1.................................................................................................... 3
5.1.3	 Preparation of hardness stock solution 2.................................................................................................... 3
5.1.4	 Preparation of test water prior to inoculation........................................................................................ 3

5.2	 Bacterial challenge............................................................................................................................................................................... 4
5.3	 Inoculated test water.......................................................................................................................................................................... 4

6	 Test apparatus.......................................................................................................................................................................................................... 4
6.1	 Test apparatus design........................................................................................................................................................................ 5

6.1.1	 General...................................................................................................................................................................................... 5
6.1.2	 Considerations specific to antimicrobial materials and materials which 

prevent microbial adhesion.................................................................................................................................... 6
6.2	 Test apparatus operation................................................................................................................................................................ 6

6.2.1	 Flow rates................................................................................................................................................................................ 6
6.2.2	 Flow patterns (on-off cycles)................................................................................................................................. 6
6.2.3	 Test environment temperature and preconditioning period..................................................... 7

7	 Test procedures...................................................................................................................................................................................................... 7
7.1	 Testing sequence.................................................................................................................................................................................... 7
7.2	 Biofilm prevention or inhibition............................................................................................................................................... 7

7.2.1	 General...................................................................................................................................................................................... 7
7.2.2	 Pretreatment of the test apparatuses............................................................................................................. 8
7.2.3	 Concurrent exposure to inoculated test water and the treatment method 

for biofilm prevention or inhibition................................................................................................................. 8
7.2.4	 Microbiological sampling and testing............................................................................................................. 8
7.2.5	 Test duration........................................................................................................................................................................ 8
7.2.6	 Analysis of results............................................................................................................................................................ 9

7.3	 Biofilm removal....................................................................................................................................................................................... 9
7.3.1	 General...................................................................................................................................................................................... 9
7.3.2	 Initial microbiological sampling and testing............................................................................................ 9
7.3.3	 Application of the biofilm removal treatment method.................................................................10
7.3.4	 Final microbiological sampling and testing............................................................................................10
7.3.5	 Analysis of results.........................................................................................................................................................10

8	 Microbiological sampling and testing..........................................................................................................................................11
8.1	 Enumeration of bacteria levels in procedural water............................................................................................11

8.1.1	 Sampling............................................................................................................................................................................... 11
8.1.2	 Total viable count test procedure....................................................................................................................11
8.1.3	 Alternative total viable count test procedure.......................................................................................11

8.2	 Biofilm on waterline surfaces.................................................................................................................................................. 12
8.2.1	 Sampling............................................................................................................................................................................... 12
8.2.2	 Biofilm assessment test procedure................................................................................................................12

9	 Test Report................................................................................................................................................................................................................13
Bibliography..............................................................................................................................................................................................................................14

© ISO 2015 – All rights reserved� iii

Contents� Page

Full document details: BS EN ISO 16954:2015

http://www.avadocuments.com/doc/bs-en-iso-16954-2015
http://www.avadocuments.com/doc/bs-en-iso-16954-2015


BS EN ISO 16954:2015

﻿

ISO 16954:2015(E)

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.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1.  In particular the different approval criteria needed for the 
different types of ISO documents should be noted.  This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).  

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.  Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents). 

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity 
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barriers 
to Trade (TBT) see the following URL:  Foreword - Supplementary information

The committee responsible for this document is ISO/TC 106, Dentistry, Subcommittee SC 6, Dental equipment.

This first edition of ISO 16954:2015 cancels and replaces the first edition of ISO/TS 11080:2009, of which 
it constitutes a technical revision.
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INTERNATIONAL STANDARD� ISO 16954:2015(E)

Dentistry — Test methods for dental unit waterline 
biofilm treatment

1	 Scope

This International Standard provides type test methods for evaluating the effectiveness of treatment 
methods intended to prevent or inhibit the formation of biofilm or to remove biofilm present in dental 
unit procedural water delivery systems under laboratory conditions.

This International Standard does not apply to devices intended to deliver sterile procedural water or sterile 
solution. It also does not apply to lines, tubing, or hoses that deliver compressed air within the dental unit.

This International Standard does not establish specific upper limits for bacterial contamination 
or describe test methods to be used in clinical situations. It also does not establish test methods for 
evaluating any deleterious side effects potentially caused by treatment methods.

The test methods provided in this International Standard can be used to test other dental equipment 
that delivers non-sterile water to the oral cavity.

2	 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. 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 3696:1987, Water for analytical laboratory use — Specification and test methods

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 10523, Water quality — Determination of pH

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.

3.1
biofilm
structured community of microorganisms inhabiting a self-developed extracellular biopolymeric matrix 
attached to a surface

© ISO 2015 – All rights reserved� 1
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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

[SOURCE: ISO 1942:2009, 2.86]

3.3
dental unit procedural water delivery system
system of components of a dental unit which convey water from a supply source to one or more outlets 
used for dental treatment

3.4
procedural water
water supplied by the dental unit for use in the oral cavity

EXAMPLE	 Handpiece procedural water, multifunctional syringe water, scaler procedural water, or rinse cup 
water.

[SOURCE: ISO 7494-2:2003, 3.1]

3.5
surrogate dental unit water system
test apparatus which accurately recreates the procedural water delivery system of a dental unit, including 
design, construction, configuration, and operation of all water-bearing elements of the procedural water 
delivery system, but not necessarily including other dental unit components which do not directly come 
in contact with or control the flow of procedural water

3.6
test water
water having specified chemical and physical characteristics used for testing prior to the addition of the 
specified bacterial challenge suspension

3.7
bacterial challenge suspension
consortium of specified bacteria suspended in a nutrient growth medium or buffered solution used to 
inoculate test water

3.8
inoculated test water
prepared aqueous suspension used in testing, containing specified amounts of sterilized test water and 
one or more bacterial challenge suspension(s)

3.9
test apparatus for the control group
apparatus used in testing in which no treatment method is applied and no antimicrobial material is 
present in the waterline components

3.10
test apparatus for the test group
apparatus used in testing in which a treatment specified by the dental unit manufacturer is applied and 
any antimicrobial materials specified by the manufacturer are present in the waterline components, 
unless otherwise specified in the test requirements
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