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Abstract:  Specifies general requirements for SMALL-BORE CONNECTORS, which convey liquids or gases in 

healthcare APPLICATIONS. These SMALL-BORE CONNECTORS are used in MEDICAL DEVICES 
or ACCESSORIES intended for use with a PATIENT. 
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AAMI Standard 

This Association for the Advancement of Medical Instrumentation (AAMI) standard implies a consensus of those 
substantially concerned with its scope and provisions. The existence of an AAMI standard does not in any respect 
preclude anyone, whether they have approved the standard or not, from manufacturing, marketing, purchasing, or using 
products, processes, or procedures not conforming to the standard. AAMI standards are subject to periodic review, and 
users are cautioned to obtain the latest editions. 

CAUTION NOTICE: This AAMI standard may be revised or withdrawn at any time. AAMI procedures require that action 
be taken to reaffirm, revise, or withdraw this standard no later than 5 years from the date of publication. Interested 
parties may obtain current information on all AAMI standards by calling or writing AAMI. 

All AAMI standards, recommended practices, technical information reports, and other types of technical documents 
developed by AAMI are voluntary, and their application is solely within the discretion and professional judgment of the 
user of the document. Occasionally, voluntary technical documents are adopted by government regulatory agencies or 
procurement authorities, in which case the adopting agency is responsible for enforcement of its rules and regulations. 
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Committee representation 

Association for the Advancement of Medical Instrumentation 

Small-bore Connectors Committee 

 
The publication of AAMI/ISO 80369-1 as a revised American National Standard was initiated by the AAMI Quality 
Management and Corresponding General Aspects for Medical Devices Committee, which also functions as a U.S. 
Technical Advisory Group to the relevant work in the International Organization for Standardization (ISO). U.S. 
representatives from the AAMI Small Bore Connectors Committee, chaired by Scott Colburn of FDA. played an active 
part in developing ISO 80369-1. 
 
At the time this document was published, the AAMI Small-bore Connectors Committee had the following members: 
 
Cochair:  Scott A. Colburn 

 
Members: Keith Anderson, Smiths Medical  

Steve Bello, Atrion Corp  
David Brand, Spacelabs Healthcare  
Stephen Briol, Nonin Medical Inc  
Joanne Caragan, Premier Healthcare Alliance  
Scott A. Colburn, FDA/CDRH  
Loretta Dorn 
Bruce Friedman, GE Healthcare  
Stephanne Hale, Vizient  
Tom Hancock, Global Enteral Device Supplier Association  
Ryann Hill, Terumo Americas Corporate  
Michael Jaffe, Cardiorespiratory Consulting LLC  
Lynn Jensen, Fresenius Medical Care  
Crystal Koelper, Koelper Consulting LLC  
Kent Lurvey, Baxter Healthcare Corporation  
Brad Noe, Becton Dickinson & Company  
Dave Osborn, Philips  
Tricia Otstot  
Shailendra Parihar, Johnson & Johnson  
James Philip, Brigham & Womens Hospital  
David Quinn, Hill-Rom Holdings  
Luis Diego Rojas Vega, Boston Scientific Corporation  
Wayne Schuessler, Cardinal Health  
Paul Smith, Terumo BCT  
Kyle Steele, Nordson Medical  
Lawrence Tsai, ConvaTec Inc  
Michael Turturro, Medline Industries Inc  
Krishna Uppugonduri, ICU Medical Inc 

 
Alternates: Brian Cassidy, Terumo BCT 

Weston Harding, Becton Dickinson & Company 
Eric Hudson, Medline Industries Inc 
Scott Jones, Cardinal Health 
Shannon Kayler, Baxter Healthcare Corporation 
Joshua Kim, Hill-Rom Holdings 
John Kropczynski, JJKEDGE Consulting LLC 
DeLoy Lindley, Fresenius Medical Care 
Srinath Lingutla, ICU Medical Inc 
Maria Ly, Smiths Medical 
Charles Monroe, Philips 
Ravikumar Narayanan, Nordson Medical 
Randy Raymond, Boston Scientific Corporation 
Ben Rush, Hospira, a Pfizer company 
Pamela Scott, FDA/CDRH 
Gregory Scott, Johnson & Johnson 
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Keith Wheeler, NxStage Medical Inc 
Vlad Yakovenko, Spacelabs Healthcare 

 
 
NOTE—Participation by federal agency representatives in the development of this standard does not constitute 
endorsement by the federal government or any of its agencies. 
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Background of ANSI/AAMI adoption of ISO 80369-1:2018 

As indicated in the foreword to the main body of this document (page vii), the International Organization for 
Standardization (ISO) is a worldwide federation of national standards bodies. The United States is one of the ISO 
members that took an active role in the development of this standard, which was developed by a joint ISO and 
International Electrotechnical Commission (IEC) working group, ISO/TC 210-IEC/SC 62D/JWG4, Small-bore 
connectors. 

U.S. participation in ISO/TC 210-IEC/SC 62D/JWG4 is organized through the U.S. Technical Advisory Group to ISO/TC 
210-IEC/SC 62D/JWG4, administered by the Association for the Advancement of Medical Instrumentation. Experts 
from the United States made a considerable contribution to this standard. 

AAMI encourages its committees to harmonize their work with International Standards in the area of small-bore 
connectors. Upon review of ISO 80369-1:2018, AAMI/QM and the AAMI Small Bore Connectors Committee decided 
to adopt it verbatim as ANSI/AAMI/ISO 80369-1:2018.  

AAMI and ANSI procedures require that standards be reviewed every five years and, if necessary, revised to reflect 
technological advances that may have occurred since publication.  
 
As used within the context of this document, “shall” indicates requirements strictly to be followed to conform to the 
standard. “Should” indicates that among several possibilities, one is recommended as particularly suitable, without 
mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in 
the negative form) a certain possibility or course of action should be avoided but is not prohibited.  

“May” is used to indicate that a course of action is permissible within the limits of the standard. “Can” is used as a 
statement of possibility and capability. Finally, “must” is used only to describe “unavoidable” situations, including those 
mandated by government regulation. 

NOTE  Users of this standard are advised that this document is an AAMI identical adoption of an ISO document and 
that the following international conventions have been carried over to the AAMI publication: 

 British English spelling (e.g. colour instead of color) 
 Use of SI units (e.g. metres instead of feet, Celsius instead of Fahrenheit, etc.) 
 Decimal comma instead of a decimal point (e.g. 1 000,15 instead of 1,000.15) 

 
 

The concepts incorporated in this standard should not be considered inflexible or static. This standard, like any other, 
must be reviewed and updated periodically to assimilate progressive technological developments. To remain relevant, 
it must be modified as technological advances are made and as new data come to light. 

Suggestions for improving this standard are invited. Comments and suggested revisions should be sent to Standards 
Department, AAMI, 901 N. Glebe Rd., Suite 300, Arlington, VA 22203.  

NOTE—Beginning with the ISO foreword on page vii, this American National Standard is identical to ISO 80369-1:2018. 
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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.  

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 of the voluntary nature of standards, the meaning of ISO specific terms and expressions related to 
conformity assessment, as well as information about ISO's adherence to the World Trade Organization (WTO) 
principles in the Technical Barriers to Trade (TBT) see www.iso.org/iso/foreword.html. 

This document was prepared by Technical Committee ISO/TC 210, Quality management and corresponding general 
aspects for medical devices, in collaboration with IEC/TC 62, Electrical equipment in medical practice, Subcommittee 
SC D, Electromedical equipment and CEN/CENELEC TC 3/WG 2, Small-bore connectors. 

This second edition cancels and replaces the first edition (ISO 80369-1:2010), which has been technically revised. 

A list of all parts in the ISO 80369 series can be found on the ISO website. 

The main changes compared to the previous edition are as follows: 

— the normative references have been updated; 

— the requirement for Alternative SMALL-BORE CONNECTORS, including disclosure and marking requirements have 
been updated; 

— in Annex B, the TEST METHODS for demonstrating NON-INTERCONNECTABLE CHARACTERISTICS to reflect the testing 
used in the development of ISO 80369-2, ISO 80369-3, IEC 80369-5, ISO 80369-6 and ISO 80369-7 have been 
updated; 

— Annex D has been created with the Assessment PROCEDURES SMALL-BORE CONNECTORS which replaces Clause 7 
of the previous edition and contains a description of the computer aided design (CAD) analysis that was used in 
the evaluation of the NON-INTERCONNECTABLE characteristics. 

A list of all parts in the ISO 80369 series can be found on the ISO website. 

Any feedback or questions on this document should be directed to the user’s national standards body. A complete 
listing of these bodies can be found at www.iso.org/members.html. 
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Introduction 

In the 1990s, concern grew regarding the proliferation of MEDICAL DEVICES fitted with Luer CONNECTORS as specified in 
ISO 80369-7 and the reports of PATIENT death or injury arising from misconnections that resulted in the inappropriate 
delivery of enteral solutions, intrathecal medication or compressed gases. 

Concerns regarding the use of Luer CONNECTORS with enteral feeding tubes and gas sampling and gas delivery systems 
were raised with CEN/BT and the European Commission. In November 1997, the newly created CHeF steering group 
set up a Forum Task Group (FTG) to consider the problem. 

The FTG produced CEN Report, CR 13825[12], in which they concluded that there is a problem arising from the use of 
a single CONNECTOR design to a number of incompatible APPLICATIONS. In a coronary care unit, there are as many as 40 
Luer CONNECTORS on the MEDICAL DEVICES used with a single PATIENT. Therefore, it is not surprising that misconnections 
are made. 

MEDICAL DEVICES have, for many years, followed the established principle of “safety under single fault conditions”. Simply 
stated, this means that a single fault should not result in an unacceptable RISK. This principle is embodied in the 
requirements of numerous MEDICAL DEVICE standards[10]. Extending this principle to the use of Luer CONNECTORS, i.e. 
that misconnection should not result in an unacceptable RISK to a PATIENT, the FTG recommended that the Luer 
CONNECTOR should be restricted to MEDICAL DEVICES intended to be connected to the vascular system or a hypodermic 
syringe. In addition, new designs of SMALL-BORE CONNECTORS should be developed for other APPLICATIONS, and these 
should be NON-INTERCONNECTABLE with Luer CONNECTORS and each other. 

ISO 16142-1 addresses this type of problem in Essential Principle B.1.2 (see Annex F): 

— The solutions adopted by the manufacturer for the design and manufacture of the medical device should conform 
to safety principles, taking into account the generally acknowledged state of the art. When risk reduction is required 
the manufacturer should control the risks so that the residual risk associated with each hazard is judged 
acceptable. The manufacturer should apply the following principles in the priority order listed: 

1) a) identify known or foreseeable hazards and estimate the associated risks arising from the intended use 
and foreseeable misuse; 

2) b) eliminate risks as far as reasonably practicable through inherently safe design and manufacture; 

3) c) reduce as far as reasonably practicable the remaining risks by taking adequate protection measures, 
including alarms, or information for safety; 

4) d) inform users of any residual risk. 

It is understood that SMALL-BORE CONNECTOR systems cannot be designed to overcome all chances of misconnection or 
to eliminate deliberate misuse. However, a number of steps that would improve the current situation and lead to greater 
PATIENT safety can be taken. This will only be achieved through a long-term commitment involving industry, healthcare 
professionals, MEDICAL DEVICE purchasers and MEDICAL DEVICE regulatory authorities. 

The ISO 80369 series has, wherever practicable, restricted the number of CONNECTORS for each APPLICATION to one, 
unless there is sufficient clinical or technical evidence to have more. 

It is expected that particular MEDICAL DEVICE standards will reference the interface requirements from the appropriate 
parts of the ISO 80369 series. 

This document contains the general requirements to ensure the prevention of misconnection between SMALL-BORE 

CONNECTORS used in different APPLICATIONS as well as defining those APPLICATIONS. 

It specifies the general requirements and TEST METHODS for assessing the NON-INTERCONNECTABLE characteristics of 
SMALL-BORE CONNECTORS within the ISO 80369 series. 
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ISO 80369-20 specifies the TEST METHODS for assessing the basic performance requirements specified in ISO 80369-2 
to ISO 80369-7 for SMALL-BORE CONNECTORS. 

ISO 80369-2 to ISO 80369-7 specify the dimensional requirements for the interfaces of the CONNECTORS and the basic 
performance requirements for assessing the CONNECTION interconnectability of the CONNECTOR-mating halves. 

The designs and dimensions of SMALL-BORE CONNECTORS specified in ISO 80369-2 to ISO 80369-7 have been 
successfully assessed according to the requirements of this document (i.e. have been proven to be acceptable with 
regard to the RISK of misconnection with the other CONNECTORS of this series). 

Subsequent parts of this series are expected to include requirements with regard to the CONNECTORS used in different 
APPLICATION categories. 

In this document, the following print types are used: 

— requirements and definitions: roman type; 

—    informative material appearing outside of tables, such as notes, examples and references, and normative text of 
tables: in smaller type; 
— terms defined in Clause 3 of this document or as noted: SMALL CAPITALS TYPE. 

In this document, the conjunctive “or” is used as an “inclusive or” so a statement is true if any combination of the 
conditions is true. 

The verbal forms used in this document conform to usage described in Annex H of the ISO/IEC Directives, Part 2. For 
the purposes of this document, the auxiliary verb: 

— “shall” means that compliance with a requirement or a test is mandatory for compliance with this document; 

— “should” means that compliance with a requirement or a test is recommended but is not mandatory for compliance 
with this document; 

— “may” is used to describe a permissible way to achieve compliance with a requirement or test. 

An asterisk (*) as the first character of a title or at the beginning of a paragraph or table title indicates that there is 
guidance or rationale related to that item in Annex A. 

The attention of Member Bodies is drawn to the fact that equipment manufacturers and testing organizations may need 
a transitional period following publication of a new, amended or revised ISO publication in which to make products in 
accordance with the new requirements and to equip themselves for conducting new or revised tests. It is the 
recommendation of the committee that the content of this publication be adopted for implementation nationally not 
earlier than three years from the date of publication for equipment newly designed and not earlier than five years from 
the date of publication for equipment already in production. 
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American National Standard ANSI/AAMI/ISO 80369-1:2018 

Small-bore connectors for liquids and gases in healthcare 
applications—Part 1: General requirements 

1  *Scope 

This document specifies general requirements for SMALL-BORE CONNECTORS, which convey liquids or gases in healthcare 
APPLICATIONS. These SMALL-BORE CONNECTORS are used in MEDICAL DEVICES or ACCESSORIES intended for use with a 
PATIENT. 

This document also specifies the healthcare fields in which these SMALL-BORE CONNECTORS are intended to be used. 

These healthcare fields include, but are not limited to: 

— BREATHING SYSTEMS and driving gases; 

— enteral; 

— limb cuff inflation; 

— neuraxial; 

— intravascular or hypodermic. 

This document provides the methodology to assess NON-INTERCONNECTABLE characteristics of SMALL-BORE CONNECTORS 
based on their inherent design and dimensions in order to reduce the RISK of misconnections between MEDICAL DEVICES 
or between ACCESSORIES for different APPLICATIONS as specified in this document as well as those that will be developed 
under future parts of the ISO 80369 series. 

This document does not specify requirements for the MEDICAL DEVICES or ACCESSORIES that use these SMALL-BORE 

CONNECTORS. Such requirements are given in particular International Standards for specific MEDICAL DEVICES or 
ACCESSORIES. 

NOTE 1 Clause 7 allows for additional designs of SMALL-BORE CONNECTORS for new APPLICATIONS for inclusion in the 
ISO 80369 series. 

NOTE 2 MANUFACTURERS are encouraged to incorporate the SMALL-BORE CONNECTORS specified in the ISO 80369 
series into MEDICAL DEVICES, medical systems or ACCESSORIES, even if currently not required by the relevant particular 
MEDICAL DEVICE standards. It is expected that when the relevant particular MEDICAL DEVICE standards are revised, the 
risks associated with changing to the new SMALL-BORE CONNECTORS as specified in the ISO 80369 series of standards 
will be considered. 

NOTE 3 The CONNECTORS specified in the ISO 80369 series are intended for use only in their specified APPLICATION. 
Use of these CONNECTORS for other APPLICATIONS increases RISK that a hazardous misconnection could occur. 

NOTE 4 MANUFACTURERS and RESPONSIBLE ORGANIZATIONS are encouraged to report their experience with the SMALL-
BORE CONNECTORS specified in the ISO 80369 series to the Secretariat of ISO/TC 210 so that this feedback can be 
considered during the revision of the relevant part of the ISO 80369 series. 
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