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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 proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria neededfof
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Annex D has been created with the Assessment PROCEDURES SMALL-BORE CONNECTORS which
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Any feedback or questions on this document should be directed to the user’s national standards body. A
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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.

G produced CEN Report, CR 13825521, Th which they conciuded that there 1S a proplem arising
from the use of a single CONNECTOR design to a number of incompatible APPLICATIONSAIRVp coronary

car¢ unit, there are as many as 40 Luer CONNECTORS on the MEDICAL DEVICES used with,asingle PATIENT.

MEDICAL DEVICES have, for many years, followed the established principle of “Safety under pingle fault
conditions”. Simply stated, this means that a single fault should not result in@n-unacceptablg RISK. This
principle is embodied in the requirements of numerous MEDICAL DEVICE standards[10]l. Ext¢nding this
principle to the use of Luer CONNECTORS, i.e. that misconnection should not result in an urjacceptable
RISK to a PATIENT, the FTG recommended that the Luer CONNECTOQR\should be restricted fo MEDICAL
DEVIICES intended to be connected to the vascular system or a hypedermic syringe. In adglition, new
des|gns of SMALL-BORE CONNECTORS should be developed for other APPLICATIONS, and thes¢ should be
NON-INTERCONNECTABLE with Luer CONNECTORS and each other

[SO|16142-1 addresses this type of problem in Essential Rrinciple 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 {tate of the
art. When risk reduction is required the mantufacturer 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:

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

b) eliminate risks as Aatr* as reasonably practicable through inherently safe design and
manufacture;

c¢) reduce as farcas-reasonably practicable the remaining risks by taking adequate [protection
measures, inchiding alarms, or information for safety;

d) inform{sers of any residual risk.

It i understedd that SMALL-BORE CONNECTOR systems cannot be designed to overcome all{chances of
misconnegtion or to eliminate deliberate misuse. However, a number of steps that would ifnprove the
curfert'situation and lead to greater PATIENT safety can be taken. This will only be achieved through
a lohg- i i ing i i asers 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.

© ISO 2018 - All rights reserved v
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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.

IS0 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
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Small-bore connectors for liquids and gases in healthcare
applications —

Part 1:
General requirements

1 | *Scope

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

This document also specifies the healthcare fields in which these SMALL-BORE CONNECTORS afe 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.

Thif document provides the methodology to assess NON-INTERCONNECTABLE characteristics of
SMALL-BORE CONNECTORS based on.their inherent design and dimensions in order to redufe the RISK
of rhisconnections between MEDIGAL DEVICES or between ACCESSORIES for different APPLICATIONS
as gpecified in this documentias well as those that will be developed under future parts of the
[SO|80369 series.

Thif document does ngt specify requirements for the MEDICAL DEVICES or ACCESSORIES thalt use these
SMALL-BORE CONNECTORS. Such requirements are given in particular International Stapdards for
spefific MEDICAL BEVICES or ACCESSORIES.

NOTE1 Clause7 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
[SO [B0369 series into MEDICAL DEVICES, medical systems or ACCESSORIES, even if currently not reqyiired 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.

NOTE3 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.

NOTE4  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.

© ISO 2018 - All rights reserved 1
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2

*Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 14971,

Medical devices — Application of risk management to medical devices

[SO 80369-3, Small-bore connectors for liquids and gases in healthcare applications — Part 3: Connectors
for enteral applications

IEC 80369
for limb cuf

ISO 80369
for neuraxi

ISO 80369
for intrava

IEC 623661

5, Smalt-bore conmectors for tiquids and gases In ieattiicare appifcations — Part 57 Conne
f inflation applications

6, Small bore connectors for liquids and gases in healthcare applications — Part 6:-Connec|
nl applications

7, Small-bore connectors for liquids and gases in healthcare applications —Part 7: Connec|
fcular or hypodermic applications

1, Medical devices — Part 1: Application of usability engineering to medical devices

3 Terms and definitions

For the pu
the followi

ISO and IE
ISO On

IEC Elg

3.1
ACCESSORY
additional

achiev

adapt
— facilita
enhan

or ena

'poses of this document, the terms and definitions given'in ISO 14971 and IEC 62366-1
hg apply.

[ maintain terminological databases for use in standardization at the following addresse
line browsing platform: available at https://www.iso.or

ctropedia: available at https://www.eléctropedia.org/

part(s) for use with MEDICALWDEVICE in order to:
b the INTENDED USE;

t to some special use;

te its use;

Ce its performance;

ble its functions to be integrated with those of other MEDICAL DEVICES

ors

fors

fors

and

122}

[SOURCE: I|EC 60601-1:2005, 3.3, modified — replaced “equipment” with “MEDICAL DEVICE”.]

3.2

APPLICATION
specific healthcare field in which a SMALL-BORE CONNECTOR is intended to be used

Note 1 to entry: Annex E lists APPLICATIONS of SMALL-BORE CONNECTORS.

3.3

CONNECTION

union or jo

ining of mating halves of a CONNECTOR (3.4)

© ISO 2018 - All rights reserved
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3.4

CONNECTOR

mechanical device, consisting of one of two mating halves and designed to join a conduit to convey
liquids or gases

3.5

CONTACTABLE SURFACE

any surface on a CONNECTOR that has an interaction potential in which physical contact occurs with any
other surface on a specific opposing CONNECTOR

Note 1 to entry: CONTACTABLE SURFACES may include, but are not limited to, sealing surfaces as intended by design,
credt geometry of external or internal threads, faces, shrouds, grips, etc. These are surfaces on a CONNECTOR that
canfpossibly interact with another CONNECTOR.

3.6

LEAST MATERIAL CONDITION

LMC

confition in which a feature contains the least amount of material within the'stated tolerange
EXAMPLE Maximum hole diameter, minimum shaft diameter.

3.7

MAXIMUM MATERIAL CONDITION

MMC

confition in which a feature contains the maximum amountief material within the stated tolerance
EXAMPLE Minimum hole diameter, maximum shaft diameter.

3.8

NONINAL (value)
valiie quoted for reference purposes that is subject to agreed tolerances

[SOPRCE: IEC 60601-1:2005, 3.69]

3.9
NON-CONTACTABLE SURFACE
any|surface on a CONNECTOR that\is unable to come into contact, during an interaction, witl any other
surface on an opposing CONNECTOR

Not¢ 1 to entry: NON-CONTACTABLE SURFACES may include, but are not limited to, root geometry| of external
or ipternal threads, intérnal bore geometry that cannot be accessed by other CONNECTORS, geonletry that is
intepnded to be coveredhy tubing or shrouds and grips, etc.

3.1

NON-INTERGONNECTABLE
havling characteristics which incorporate geometries or other characteristics that prevent different
CONNEETORS from making a CONNECTION

3.1%
PATIENT
person undergoing a medical, surgical or dental PROCEDURE

[SOURCE: IEC 60601-1:2005+A1:2012, 3.76, modified — replaced “living being (person or animal)” with
“person” and deleted the note.]

3.12
RESPONSIBLE ORGANIZATION
entity accountable for the use and maintenance of a MEDICAL DEVICE

Note 1 to entry: The accountable entity can be, for example, a hospital, an individual clinician or a layperson. In
home use applications, the PATIENT, USER and RESPONSIBLE ORGANIZATION can be one and the same person.

Note 2 to entry: Education and training is included in “use”.

© ISO 2018 - All rights reserved 3
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[SOURCE: IEC 60601-1:2005, 3.101, modified — replaced “an ME EQUIPMENT or an ME SYSTEM” with
“MEDICAL DEVICE”.]

3.13
SMALL-BORE
inner-fluid pathway of a CONNECTION with a diameter less than 8,5 mm

Note 1 to entry: For the purposes of this document, the 8,5 mm cone and socket of ISO 5356-1 is not considered a
SMALL-BORE CONNECTOR

3.14

TARGET INTERFERENCE CONNECTOR OR FEATURE

component that physically represents a SMALL-BORE CONNECTOR or CONNECTOR feature thatis(
to evaluat¢ whether a CONTACTABLE SURFACE (3.5) can misconnect with the SMALL-BORE CONNEC
being evalyated

sed
TOR

Note 1 to enjtry: CONTACTABLE SURFACES are identified during the dimensional analysis per B.Z;

3.15
TEST METI}
definitive I

[OD
ROCEDURE for evaluating CONNECTORS that produces a test result

4 *Materials

tics
hter
ary

The surfac
shall be m:
than 700 M
to ensure N

ps of SMALL-BORE CONNECTORS necessary to ensure NON-INTERCONNECTABLE characterig
de of materials with a NOMINAL modulus of elasticity-either in flexure or in tension gre
Pa, unless specified otherwise in the ISO 80369.séries. Surfaces, other than those necess
ON-INTERCONNECTABLE characteristics, need not-comply with this requirement.

Check compliance by applying the tests of ASTM D638414[13], ISO 527, ASTM D790-17[14] or ISO 178 or

for metalli¢ materials, the tests of ISO 6892-1.

NOTE A correlation between the ISO and ASTM,TEST METHODS is found in Reference [15].

5 SMAIL-BORE CONNECTOR incompatibility

SMALL-BORE CONNECTORS of each_APPLICATION category specified in this document shall be NON-
INTERCONNECTABLE with any of the SMALL-BORE CONNECTORS of every other APPLICATION category,
unless oth¢rwise indicated in‘this document or within the ISO 80369 series.

Check compliance by confirming that OBJECTIVE EVIDENCE demonstrates that RISKS have been redyced
to acceptable levels forthe acceptability criteria specified in Annex B and other acceptability critpria
established by th€ MANUFACTURER for NON-INTERCONNECTABLE characteristics. Confirm that [the
SMALL-BORE CONNECTOR iS NON-INTERCONNECTABLE.

NOTE 1 vith

NOTE 2

and modulus of elasticity compliance
eTie onsidered su CITT OB

CONNECTORS within each APPLICATION are intended.

6

6.1 *Ad

*CLINICAL applications

ditional SMALL-BORE CONNECTOR designs

Annex E lists examples of the sort of MEDICAL DEVICES or ACCESSORIES for which the SMALL-BORE

Designs of SMALL-BORE CONNECTORS other than those specified in 6.2 to 6.5, for inclusion in the
ISO 80369 series, and used in MEDICAL DEVICES or ACCESSORIES intended for use with a PATIENT, shall
meet the requirements of Clause 4, Clause 7 and Annex D.

4
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When an additional SMALL-BORE CONNECTOR is created or proposed for a new APPLICATION, Annex D

requires a new part of the ISO 80369 series to be created.

Check compliance by application of Clause 4, Clause 7 and Annex D.

6.2 Enteral APPLICATIONS

SMALL-BORE CONNECTORS intended to be used for CONNECTIONS in the enteral APPLICATION shall comply
with ISO 80369-3, unless the use of these CONNECTORS creates an unacceptable RISK for a specific

MEDICAL DEVICE or ACCESSORY, or shall comply with Clause 7.

Chéelck compliance by inspection of the documentation demonstrating that the SMALL-BORE
conforms to the requirements of ISO 80369-3 or, in case of alternative connectors asjper (
applying the tests of ISO 80369-3. See also Clause 7 for alternative methods of compliance.

6.3| Limb cuff inflation APPLICATIONS

LLL-BORE CONNECTORS intended to be used for CONNECTIONS in limB¢uff inflation A
1 comply with IEC 80369-5, unless the use of these CONNECTORS creates an unacceptabl
Cific MEDICAL DEVICE or ACCESSORY, or shall comply with Clause 7.

SM/
sha
spe

Check compliance by inspection of the documentation demonstrating that the SMALL-BORE
conforms to the requirements of IEC 80369-5 or, in case of alternative connectors as per (
applying the tests of IEC 80369-5. See also Clause 7 for alternative methods of compliance.

6.4 Neuraxial APPLICATIONS

SM 4
h ISO 80369-6, unless the use of these COQNNECTORS creates an unacceptable RISK fof
ICAL DEVICE Oor ACCESSORY, or shall complywith Clause 7.

ck compliance by inspection of the deeumentation demonstrating that the SMALL-BORE
forms to the requirements of 1S6"80369-6 or, in case of alternative connectors as per (
ying the tests of ISO 80369-6. Sée also Clause 7 for alternative methods of compliance.

Intravascular or hypodermic APPLICATIONS

SMALL-BORE CONNECTORS’ intended to be used for CONNECTIONS in intravascular or h
APPLICATION shall comply with [SO 80369-7, unless the use of these CONNECTORS creates an un
RISK for a specificdMEDICAL DEVICE or ACCESSORY, or shall comply with Clause 7.

Check compliatice by inspection of the documentation demonstrating that the SMALL-BORE
conforms te the requirements of ISO 80369-7 or, in case of alternative connectors as per (
applyingithie tests of ISO 80369-7. See also Clause 7 for alternative methods of compliance.

ONNECTOR
lause 7, by

PPLICATION
b RISK for a

ONNECTOR
lause 7, by

LLL-BORE CONNECTORS intended to be used forCONNECTIONS in neuraxial APPLICATION shall comply

a specific

ONNECTOR
lause 7, by

ypodermic
acceptable

ONNECTOR
lause 7, by

7 Alternative SMALL-BORE CONNECTORS

Alternative designs of SMALL-BORE CONNECTORS to those specified in Clause 6 may be used in a MEDICAL

DEVICE or ACCESSORY, and if used, they shall:

a) be evaluated according to Clause 5 for NON-INTERCONNECTABLE characteristics, with the exception
of a CONNECTOR within the same APPLICATION to which it is intended to connect;

b) not create an unacceptable RISK for a specific MEDICAL DEVICE or ACCESSORY;

c) be evaluated according to the engineering analysis of D.3;

d) comply with the materials characteristics of Clause 4.

© ISO 2018 - All rights reserved
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The MEDICAL DEVICE or ACCESSORY, which incorporates an alternative design SMALL-BORE
CONNECTOR, shall:

e)

f)

be marked with either
— the symbol ISO 15223-1:2016, 5.4.3 (see Table C.1, symbol “consult the instructions for use”), or

— the safety sign ISO 7010-M002 (see Table C.1, safety sign “consult the accompanying documents
is a mandatory action”);

include in its accompanying documents a warning to the effect that “WARNING: As this medical
deviceruses alterpative—shat-bore—connector—desigh—differen ror—these—speeified—mthe
ISO 80B69 series, there is a possibility that a misconnection can occur between this medical deyice
and a |medical device using a different alternative small-bore connector, which can résult |n a
HAZARDOUS SITUATION causing HARM to the patient. Special measures need be taken hy-the usdr to
mitigafe these reasonable foreseeable RISKS.”

An alternafive design SMALL-BORE CONNECTOR that complies with this subclause may ‘¢laim complignce
or conformpance with this document, but shall not claim compliance or conformance with the other
parts of thle ISO 80369 series. Generic claims of compliance or conformance to)the ISO 80369 sefries

shall not b¢ made.

Check compliance by confirming that OBJECTIVE EVIDENCE demonstrates that RISKS have been redyced
to meet the acceptability criteria specified in Annex B and other ac¢eptability criteria established by
the MANUFACTURER for NON-INTERCONNECTABLE characteristics fofthe MEDICAL DEVICE Oor ACCESSPRY.

Confirm cdmpliance with Clause 4, Clause 5 and the specified portions of Annex D.

© ISO 2018 - All rights reserved
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Annex A
(informative)

Rationale

This annex prov1des rationale for the 1mportant requlrements of this document andi is 1ntended for those

sent requirements will facilitate any revision of this document necessitated by those dev

clauses in this annex have been so numbered to correspond to the clauses)in this d
ch they refer. The numbering is, therefore, not consecutive.

Clapnse 1 Scope

Ady
to H
dev|

Suc
intn
med
per
bas
now
intn

The
aro
mis
Ser
ent

ances in modern medicine have led to a significant rise in the number of MEDICAL DEVICH
IATIENTS. Many of these MEDICAL DEVICES fall into the categories of monitoring devices,
ices and drug delivery devices.

h MEDICAL DEVICES perform a variety of similar, but notinterchangeable, functions. Examy
avenous fluid delivery, enteral feeding, respiratory gas sampling, non-invasive bloo
isurement and injection of intrathecal medication. Despite the varied nature of the

bd on the 6 % Luer tapered CONNECTOR as fdrmerly specified in ISO 594 series. ISO 5¢

F withdrawn and replaced by ISO 80369-7with the important difference that the latter
avascular or hypodermic applications only.

ind a single PATIENT makes dccidental misconnections inevitable. The consequenc

ous and usually fatal migconnections include intravenous injection of air, intravenous
bral feeds and intrathecal injection of vincristine. Less disastrous misconnections such

connections vary, but a significant number is actually or potentially fatal[16][17][18][19][20].

development.

its proper
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elopments.

cument to

S attached
diagnostic

les include
1 pressure
functions

formed, many of these MEDICAL DEVICES use<a universal system of SMALL-BORE CONNECTORS

4 series is
applies to

universal nature of the CONNECTORS used and the proximity of several different CONNECTORS

es of such

njection of
as enteral

administration of intravenous fluids might not directly HARM the PATIENT but cause a fajlure of the

inte

Inty

nded administration.

hel

important that any series also included the 6 % Luer, although this is now restricted to intra
hypodermic APPLICATIONS.

CEN BT TF 123 carried out an extensive RISK ANALYSIS of possible misconnections that m

oducing a series of NON-INTERCONNECTABLE, SMALL-BORE CONNECTORS for MEDICAL DE
reduce thelikelihood of misconnections and lead to a direct improvement in PATIENT safety. It was

VICES will

yascular or

ight result

when the same CONNECTOR is used in different APPLICATIONS. Reducing the identified unacceptable
RISKS is the basis of the ISO 80369 series.

Originally, it was hoped that the SMALL-BORE CONNECTORS included in the ISO 80369 series could
be designed so that they did not misconnect with other CONNECTORS commonly used within similar
environments and covered by ISO/EN standards. (e.g. the nipples in EN 13544-2[11],the conical
CONNECTORS in ISO 5356-1 and the temperature sensor ports specified in ISO 80601-2-74).

During the CAD (computer-assisted design) analysis, it became evident that the dimensions contained
within these International Standards were not specified in a manner that allows for evaluation of NON-
INTERCONNECTABLE characteristics between these CONNECTORS and the CONNECTORS specified in the
ISO 80369 series. These CONNECTORS were, therefore, not part of the CAD VERIFICATION/validation
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or the NON-INTERCONNECTABLE characteristics testing and might misconnect with the SMALL-BORE
CONNECTORS described in the ISO 80369 series.

Clause 2 Normative references

For various reasons the respiratory part of the series of standards (intended to be published as
ISO 80369-2) was not available to be referenced at the point in time the voting of this standard was
performed. However, it is the clear and confirmed intention of ISO/TC 210/JWG 4 that the respiratory
part of the series of standards become part of the ISO 80369 series and that ISO 80369-2 will be added
as a normative reference to this standard as soon as this document becomes available so that the
content of ISO 80369-2 will — in whole or in part — constitute requirements of this document.

Clause 4 Materials

To prevent misconnection between MEDICAL DEVICES that should not connect, the rigidity of|the
materials from which SMALL-BORE CONNECTORS are made has been specified to eliminatethe possib]lity
of forcing 4 fit between incompatible SMALL-BORE CONNECTORS made from flexible materials. To achleve
this, the committee determined that the previous semi-rigid requirement had to bednereased to a more
rigid (greafker than 700 MPa) material.

NOTE SO 80369-6 requires the NOMINAL modulus of elasticity to be greater than.950 MPa.

It is under$tood that SMALL-BORE CONNECTOR systems cannot be designed to overcome all chances of
misconnecfion or to eliminate deliberate misuse. For example, the passibility of the misconnection|of a
SMALL-BORE CONNECTOR to a specialized PATIENT-access port can still exist. Specialized PATIENT-ac¢ess
ports oftem require the use of flexible materials which are intended to permit access by a rangg of
MEDICAL DEVICES or ACCESSORIES, such as, endoscopes, bronchoscopes, and surgical instruments. These
access por{s can permit interconnection with some SMALL-BORE CONNECTORS. The RISKS associated with
the use of these specialized PATIENT-access ports are not addressed by this document. MANUFACTURERS
of MEDICAL DEVICES or ACCESSORIES and the committees responsible for the development of standdrds
for MEDICA|L DEVICES or ACCESSORIES that incorporate‘these specialized PATIENT-access ports will nleed
to assess tlhese RISKS.

Clause 6 (linical APPLICATIONS

National regulatory bodies, hospital tacereditation organizations, and independent public heplth
organizatigns recognize misconnections as a persistent problem with potentially lethal consequenices.
Warnings have been issued and strategies have been offered for healthcare organizations to reduce
RISKS and| MANUFACTURERS to~redesign CONNECTORS to prevent misconnections. The ability of
CONNECTORS to interconnect is-identified as a root cause of misconnections.

CEN Report, CR 13825[12],identifies possible misconnections between MEDICAL DEVICES involving|the
conveyance of a gas or'liquid for the different APPLICATION categories and classifies each according to
the SEVERI[r'Y of the/AARM that can occur. The report confirms that the APPLICATION categories specified
in this docpmentware’ incompatible, i.e. misconnections among these APPLICATION categories can cduse
serious injyiry.or(death.

The commbtte oy ane-as A —eates y shest
areas of RISK to public health from MEDICAL DEVICE misconnection if a misconnection were to occur.
This determination comes from years of adverse event reports, literature reviews and research on
MEDICAL DEVICE misconnection. It is noted that the identified APPLICATION categories do not encompass
all medical areas to which MEDICAL DEVICES are intended to be used and therefore, all potential
areas of misconnection might not be addressed by this document. It is intended that the APPLICATION
categories in this clause represent a majority of MEDICAL DEVICES containing SMALL-BORE CONNECTORS
and therefore, the use of these SMALL-BORE CONNECTORS will bring the RISK of misconnection to an
acceptable level.

This clause specifies the APPLICATIONS for each of the standard series parts. The purpose of including
these APPLICATIONS is to reduce the RISK of misconnection between these categories to a minimum.
For new designs of SMALL-BORE CONNECTOR, by providing OBJECTIVE EVIDENCE that the SMALL-BORE
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CONNECTOR meets the requirements set forth in Clause 4, Clause 5, Annex B and Annex D, the RISK of
misconnection between APPLICATIONS has been shown to have been minimized.

For various reasons the respiratory part of the series of standards (intended to be published as
ISO 80369-2) was not available to be referenced at the point in time the voting of this standard was
performed. However, it is the clear and the confirmed intention of ISO/TC 210 to amend this document
once ISO 80369-2 becomes available. It is intended to include the future ISO 80369-2 into Clause 6 to
the following effect: that “Small-bore connectors intended to be used for connections in the respiratory
application shall comply with ISO 80369 2, unless the use of these connectors create an unacceptable
risk for a specific medlcal device or accessory and further that comphance to be checked by inspection
irements of
the tests of

NNECTOR is
preventing
e ultimate
CAL DEVICE

ncluded in
ECTORS for

the[ISO 80369 series. It provides the requirements to ensure.that new SMALL-BORE CONN
inclusion into the ISO 80369 series are adequately tested andvalidated.

Clapnise 7 Alternative SMALL-BORE CONNECTORS

Des
unl
use
a ng
allo
req

As1
mis
agr
and

pite the intention to restrict the number of SMALL-BORE CONNECTORS to one for each AH
bss there are clinical or technical reasons fordmore, it is not the intent of this document to |
of alternative designs (proprietary SMALE*BORE CONNECTORS) within an identified APPI
W APPLICATION, should a MANUFACTURER deem it necessary. Clause 7 has therefore bee

1irements as the SMALL-BORE CONNECTORS specified in this series.

IANUFACTURERS of alternative designs of SMALL-BORE CONNECTORS cannot protect again
connections with other alternative SMALL-BORE CONNECTORS of differing APPLICATIC
bed that MANUFACTURERS are required to make the USERS aware that the RISKS of misc
HARM to the PATIENT were still possible. This document does not protect against misc

PLICATION,
brevent the
ICATION or
h included,

wing alternative designs of SMALL-BORE CONNECTORS as long as they are subjected t¢ the same

st possible
NS, it was
bnnections
bnnections

beteen these independently-developed alternative CONNECTORS.

Suljlause D.2 Desjgn proposal

The
catg
TC ]
req

PPLICATION
boory. 1SO/
necessary

proposah\Serves two interrelated purposes. One provides justification for a new A
gory and the other introduces a design for a new SMALL-BORE CONNECTOR for that cat
P 10evaluates the proposal to determine if a new APPLICATION category is needed and tha
1irements for the new SMALL-BORE CONNECTOR for that category have been identified.

The need for a new APPLICATION category can arise by the introduction of a MEDICAL DEVICE for a new
medical APPLICATION or changing conveyance requirements for MEDICAL DEVICES within an existing
APPLICATION category. However, safety is always an important consideration in justifying that need.
Thus, justification for a new medical APPLICATION involving conveyance of a gas or liquid is based on
analytical results establishing the need to prevent CONNECTIONS with the other APPLICATION categories.
Those safety concerns are based in large part on the SEVERITY of the HARM that can occur with
misconnections. Thus, the justification involving changing requirements is based upon RISK ANALYSIS,
adverse events, reported complaints, and other relevant safety issues.

Safety requirements are also important for a new SMALL-BORE CONNECTOR. The RISK of misconnection
for a proposed new SMALL-BORE CONNECTOR is required to be acceptable. New SMALL-BORE CONNECTORS
are designed to be NON-INTERCONNECTABLE between MEDICAL DEVICES or between ACCESSORIES for the
different APPLICATION categories. However, since NON-INTERCONNECTABLE characteristics alone cannot
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eliminate misconnections, the use of identified HAZARDS and HAZARDOUS SITUATIONS to establish
safety-related USABILITY goals is also needed to reduce RISKS for the new SMALL-BORE CONNECTOR to
an acceptable level. Thus, OBJECTIVE EVIDENCE is required, demonstrating that acceptability criteria are
met and validation is required to assess the acceptability of NON-INTERCONNECTABLE characteristics
under clinical or simulated use conditions.

NON-INTERCONNECTABLE CONNECTORS are expected to easily fall apart after a USER attempts to
assemble them to prevent the perception that a secure CONNECTION has been made. The very low force
of separation of 0,02 N (2 g) was chosen as the lowest haptic detection threshold of secure CONNECTION
that can be easily measured. In some cases, the SMALL-BORE CONNECTORS are heavier than 2 g (0,02 N),
thus it is practical to set the acceptance criteria for separation forces at the greater of either the SMALL-
BORE CONNECTOR under test component weight or 0,02 N. Additional leak testing is proposed, beeguse
a leaking CONNECTION that appears to be a secure CONNECTION is considered by the committeg¢ an
acceptable[rISK as administration of the wrong medium would not occur.
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Annex B
(normative)

TEST METHODS for demonstrating NON-INTERCONNECTABLE

characteristics

B.]I Principle

Thi

»]

annex specifies the criteria and TEST METHODS to be used to obtain OBJECTIVE E}

denponstrate NON-INTERCONNECTABLE characteristics between a SMALL-BORE’ CONNEC

eva

uated and the other SMALL-BORE CONNECTORS specified in the ISO 80369 series. Either d

VIDENCE to
TOR being
imensional

anallysis or physical testing is used to demonstrate the NON-INTERCONNECTABLE characterisfics.

The
eva
und
pro

B.2

B.2|

The
CON
toi
ISO

B.2

Thd
sur
mis

If t
CON

physical TEST METHODS are intended to demonstrate that the.SMALL-BORE CONNE(

er a specified force and torque, does not separate when using the specified minimal foq
fusely.

Dimensional analysis TEST METHOD

1 General

purpose of the dimensional analysis TEST.METHOD is to evaluate if the surfaces of the s
NECTOR under evaluation can have a potential CONTACTABLE SURFACE, and as such, have th
hteract in a manner that can form a misconnection with the other SMALL-BORE CONNEC]]
80369 series.

.2 Requirements

CONTACTABLE SURFACES.0f the SMALL-BORE CONNECTOR under evaluation shall not enga
faces of any other SMALL“BORE CONNECTORS of the ISO 80369 series in a manner that
connection.

he dimensional analysis cannot ensure the NON-INTERCONNECTABLE characteristics
NECTORS, thén physical TEST METHODS (see B.3) shall be utilized for evaluation.

.3 Identification of potential CONTACTABLE SURFACE diameters and features

TOR being

uated, when attempted to be assembled with the TARGET INTEREERENCE CONNECTOR OR FEATURE

ce or leaks

MALL-BORE
e potential
FORS of the

be with the
ran form a

bf the two

4t have the

rs (IDs) or

any out51de dlameters (ODs) of the SMALL-BORE CONNECTOR. Also c0n51der features such as threads and
ribs (and other connectable geometries).

Identify the diameters and features on the SMALL-BORE CONNECTORS of the ISO 80369 series that have
the potential to be a CONTACTABLE SURFACE. Such critical diameters, threads, and ribs shall include, but
need not be limited to, the LMc, MMC and NOMINAL material condition of the diameters and of features.

Supplementary features can assist (or can help lead) misconnection with another CONNECTOR and
therefore, shall be considered in the analysis.

EXAMPLES Radii (internal and external), fillets, chamfers, edges of cylinders, or any surface edge.
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An example of a typical fixed collar male CONNECTOR’S diameters to be evaluated is shown in Figure B.1.
Features that shall be evaluated include, but not limited to:

— where

EXAMPLE

a cone taper or angled surface exists, the full dimensional range of the surface;

(indicated by the grey band) shown in Figure B.1.

— the minor and major thread diameters;

The cone taper tip, OD, and the cone taper base, OD, as they describe the full surface

— the fluid pathway ID.
[

44 .-z ] | o 2] al al A

Zy s| 8| 8| s¢s

Key
ID inside d
OD outsideg

Figur¢

A similar ¢
cone taper

iameter of the feature
diameter of the feature

e B.1 — Example of typical fixed collar male CONNECTOR diameters to be evaluated

xample for a full-threaded-female CONNECTOR is shown in Figure B.2. Again, both ends

shall be considered, along-with the surface between the two (indicated by the grey band)).

01D

@0D

of a

Key

ID inside diameter of the feature

OD outside

diameter of the feature

Figure B.2 — Example of typical full threaded female CONNECTOR diameters to be evaluated

12
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An example of a rib diameter is shown in Figure B.3. The effective diameter or the rib’s largest diameter
shall be evaluated. Additionally, the base diameter of the rib shall be evaluated, along with the gap
between the ribs.

Key

Thd
the

gap

Key
1

© ISO 2018 - All rights reserved

1

7,

effective diameter

between the lugs.

Figure B.3 — Example of atypical rib diameter to be evaluated

1
_ _._\\/
\'-

\*

same concept is displayed for a CONNECTOR with a lug, as in Figure B.4. The effective diameter of
lug shall be evaluated. Additionally, the base diameter of the lug shall be evaluated, along with the

effective diameter

Figure B.4 — Example of a typical CONNECTOR with a lug to be evaluated

13
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There are four general types of interfaces that shall be evaluated for the analysis. They are

a) cylinder-to-cylinder,

b) cylinder to full thread,

c) cylinder to lug thread, and

d) thread-to-thread.

Figure B.5

displays the cylinder-to-cylinder interface, where one cylinder interacts with another.

Fi

Figure B.6
creates a

detailed in

pure B.5 — Example of a typical cylinder-to-cylinder interface to be evaluated

displays the cylinder to full thread interface;\where the thread of one of the CONNECT]
potential CONTACTABLE SURFACE with anether coNNECTOR’s ID. This example is furf
the cross-section view of Figure B.7.

ORS
her

Figure B.6 — Example of a typical cylinder to full thread interface to be evaluated

14
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/

Figure B.7 — Example of a typical cylinder to full thread interface to.be‘evaluated
(cross-section view)

Simjilar to the full thread example, the cylinder to lug thread interfaee, is shown in Figure B.8 and
Figlre B.9, where the external lug of one of the CONNECTORS creates a’ppotential CONTACTABLE SURFACE
with another CONNECTOR’S ID.

Figure B.8 — Example-of a typical cylinder to external lug interface to be evalugted

L/

Figure B.9 — Example of a typical cylinder to external lug interface to be evaluated
(cross-section view)

The last example is the thread-to-thread interface in Figure B.10, whereby the exterior thread of a
CONNECTOR is shown to be evaluated against the possible CONTACTABLE SURFACE of an interior thread.

© IS0 2018 - All rights reserved 15
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In a very specific condition where the diameters of the thread forms overlap, the interface between the
root and crest of the opposing thread form needs to be considered as a CONTACTABLE SURFACE. In this
situation, the thread forms could inadvertently engage. The inadvertent engagement can occur between
lug type, full thread type or a combination of the two.

igure B.10 — Example of a typical thread-to-thread interface to be evaluated
(cross-section view)

e w |

B.2.4 Identification of the insertion and interaction-potential of CONTACTABLE SURFACES

The potential for insertion and interaction shall be gvaluated by checking for features that wquld
prevent CONTACTABLE SURFACES from misconnecting.

Figure B.11 shows two CONNECTORS that are evaluated in the analysis. Figure B.11 key item 1 identifies
the potent|al CONTACTABLE SURFACES. Howevér, a feature or geometry inhibits the CONNECTORS ffom
misconnecting. In this case, key item 2 indicates that feature or geometry.

A two-dimgnsional or three-dimensiofial'graphical depiction of the CONNECTORS can be an efficient fvay
to visualize the effect of a misconnection prevention feature. However, other methods may be used.
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27

j///;/m/

2

Key
1 |potential contactable surface
2 |misconnection prevention feature

Figure B.11 — Example of a feature or geometry inhibiting a misconnection

B.2l5 Calculation of clearances (gaps), overlaps and interferences

Thg dimensions of a potential interacting CONTACTABLE SURFACE, ID and OD pairs, are evaluated at LMC
and MMc in order to determine if a clearance (gap), overlap or interference exists.

To ¢letermine the type and level of-interaction between two CONTACTABLE SURFACES (such as an OD
and| ID pair), calculate their relationship when both are at MMc and LMcC using the Formula (B.1) for
reldtionship A at MMc conditions'and Formula (B.2) for relationship B at LMc conditions.

A = IDmln - ODmaX (B.l)
B = IDmaX - ODmln (B.Z)
where

IDmih is the minimum inside diameter at MMc;

[[Dgasisthe maximum inside diameter at LMC;

ODmin  is the minimum outside diameter at LMc;

ODmax is the maximum outside diameter at MMc.

NOTE Be sure to include the entire diametrical range of the surface. The LMc value of a male cone is the
minimum diameter at the small end of the cone. The Mmmc value of the same male cone is the maximum diameter
of the large end of the cone.
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B.2.6 Analysis of the mathematical results of clearances (gaps), overlaps and
interferences

If both formulae result in positive values (greater than 0 mm), then a clearance exists at all material
conditions and no misconnection is possible. For very small clearance values, such as ones below
0,05 mm, the CONNECTORS need not readily fall apart due to interface friction, out of roundness, or

entrapped

air.

If the resulting value of the MMc [Formula (B.1) relationship 4] is zero or negative (less than 0 mm) and
the resulting values of the LMc [Formula (B.2) relationship B] is zero or positive (greater than 0 mm),

then an ov

rlap between the two diameters exist within the range of possible material conditions a

nd a

CONNECTIO

For the cas
case of an
determine

If both Forj

N is possible.

e of 0 mm values, where by a line to line interface is determined, this is considered'a’spe
interference fit and NON-INTERCONNECTABLE testing (physical testing) is ther\require
if a misconnection is possible.

mula (B.1) and Formula (B.2) result in negative values (less than 0 mni))then interferg

exists at al

A misconn
of the two
compared
determine

If the abso
values list¢
from the d
be sufficie
required tq

material conditions.

bction may still be possible depending on the level of interference and the material proper

to the values in Table B.2 for the type of interface (for the‘effective diameters) in orde
if a misconnection is possible.

lute value of relationship B as derived from the dimiénsional analysis is greater than
bd in Table B.2, then no misconnection is possiblesIf the value of relationship B as deri
mensional analysis is less than the values listed{n Table B.2, then the interference may
ht to prevent a misconnection. NON-INTERCONNECTABLE (physical testing) testing is f
determine if a misconnection is possible.

Table B.1 — Dimensional analysis from the equation results

cial
1 to

nce

ties

CONNECTORS. For this case, the resulting values of the LMc Formula (B.2) (relationship B) is

r to

the
ved
not
hen

Restlt of Result of Outcome
relationship 4 relationship B
For values less than 0,05 mm, misconnection possible, perfqrm
. . physical test methods.
Positiye value Positive'value )
For values greater than 0,05 mm, clearance, no connection
possible for all material conditions.
Size of the ID and OD overlap within the tolerance range.
Zeto or Zero or Connection ensured within the range of material conditions
negatiye value positive value (neglecting features preventing misconnection), perform
physical test methods.
Interference. Connection possible depending on the level of
Negatiye value Negative value minimum interference and the stiffness of the materials (sep
Table B.2).

18

Table B.2 — Misconnection interference limits

Dimensions in millimetres

No misconnection is possible2a when the B

Type of interface absolute value is equal to or greater than:
Cylinder-to-cylinder 0,284
Cylinder to full thread 0,400
Cylinder to lug thread 0,820
Thread-to-thread 0,400

a  Assuming a material modulus in flexural or tension of 700 MPa or greater.
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B.3 Physical TEST METHODS

B.3

.1 General

The purpose of the physical TEST METHODS is to further evaluate those potential misconnections
that display a very close condition as determined by the dimensional analysis TEST METHOD. Other
CONNECTIONS, as identified for analysis by the MANUFACTURER, may also be evaluated using these
physical TEST METHODS. The mechanical TEST METHOD and the leak TEST METHOD comprise the physical
TEST METHODS.

The

NNECTION

is 1

Thd

adnminister fluid.

B.3

Thd
CON
the

Thd
uni
in B
B.3
Thd

a)

b)

B.3
The

b)

mechanical TEST METHOD evaluates these pnfﬂnfial misconnections to determineifa c

ade.

leak TEST METHOD determines whether a misconnection creates a seal adequaté)to ing

.2 *Requirements

SMALL-BORE CONNECTOR under evaluation shall disengage from the TARGET INT
NECTOR OR FEATURE under its own weight or 0,02 N, whichever. is-greater, when tested

the minimum modulus as specified for'the SMALL-BORE CONNECTOR, and

to (as far as it is practicable) dimensions within, but biased to the worst case extd
tolerance range of the SMALL-BORE CONNECTOR .

.4 TARGET INTERFERENCE CONNECTOR OR FEATURE

TARGET INTERFERENCE CONNECTOR OR FEATURE shall:

in tensile or’flexure no greater than the minimum NOMINAL modulus as specified for {
INTERFERENCE CONNECTOR OR FEATURE plus 100 MPa;

dvertently

ERFERENCE
according

imechanical TEST METHOD in B.3.5 or the misconnection is classified as an unintended CONNECTION.
SMALL-BORE CONNECTOR and simulated mating CONNEETOR, which is classified as|having an

ntended CONNECTION, shall leak more than 75 % of the tefalfluid when tested per the TEST METHOD

.3.6 or the CONNECTION is classified as an unacceptable:misconnection.

.3 SMALL-BORE CONNECTOR under evaluation

SMALL-BORE CONNECTOR under evaluation shall be made:

of a material with a modulus of elasticjty in tensile or flexure no more than 100 MPa greater than

nts of, the

be produced fe.g/ moulded or machined) from a material with a NOMINAL modulus df elasticity

he TARGET

sized and

be produced (e.g. moulded or machined) with a feature that has the dimensions
appropriately modified to reflect the interference as calculated during the dimensional a

alysis; and

© ISO 2018 - All rights reserved

The actual samples of the SMALL BORE CONNECTOR under evaluation will most likely not reflect
the dimensions causing the potential misconnection, but should be within the tolerance range as
specified. For this reason, the corresponding dimensions of the TARGET INTERFERENCE CONNECTOR
OR FEATURE shall be adjusted accordingly to obtain the interference as calculated during the
dimensional analysis.

include the features of the TARGET INTERFERENCE CONNECTOR OR FEATURE not directly involved
with the interference under evaluation that mimic the TARGET INTERFERENCE CONNECTOR OR
FEATURE.

EXAMPLE Such features can include outside diameters, inside diameters, threads, ribs, flanges, etc.
that exist in the vicinity of the potentially misconnecting feature.
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NOTE

The TARGET INTERFERENCE CONNECTOR OR FEATURE is intended to be customized to the

as-

built metrology of the SMALL-BORE CONNECTOR under evaluation. Therefore, the TARGET INTERFERENCE
CONNECTOR OR FEATURE is intended to be expendable during the test.

B.3.5 Mechanical TEST METHOD

B.3.5.1 Apparatus

Utilize the

B.3.5.1.1

B.3.5.1.2

B.3.5.1.3

B.3.5.2 T

Prior to {
INTERFERH
lessthan 1

B.3.5.3 PROCEDURE

Check com
a) Attem
INTER]

10 N/s
to alin

b) Hold the assembly force, torque and rotation angle for 10 s + 1 s.

NOTE 1
CONNE

NOTE 2
represq

The as|
under

latchin
c) Withoi
d) While

following apparatus.

[SMALL-BUORE CONNECTOR uudex BleudLiUIl.
TARGET INTERFERENCE CONNECTOR OR FEATURE.
Means to simultaneously apply an axial force of 70 N and a torque of 0,22N-m.

est sample preconditioning

INCE CONNECTOR OR FEATURE at 20 °C £ 5 °C and a relative humidity of 50 % * 10 % for
h.

pliance with the following.

bt to assemble the SMALL-BORE CONNECTOR.under evaluation (B.3.5.1.1) to the TAR
FERENCE CONNECTOR OR FEATURE (B.3.5.122) by applying an axial force at a ratg
+ 1 N/s up to an applied force of 70 N + 1 N-and a simultaneous torque of 0,12 N-m * 0,02
nit of no more than 90° of rotation. Apply‘the torque in a clockwise direction.

The maximum torque might not be achieved due to the lubricious nature or geometry of
TORS in the test.

This assembly force-of*70 N is intended to simulate the haptic force applied by a typical USER
nts the fiftieth percentilé force of NOMINAL human adult[21].

sembly method-may need to be revised depending on design of the SMALL-BORE CONNEC
evaluation (fe."the presence of features to prevent rotation, floating or rotatable coll
g mechanisins, etc.) maintaining the force and torque requirements.

it activation of any latch or disengagement mechanism, release the applied force and tor

holding the TARGET INTERFERENCE CONNECTOR OR FEATURE with the SMALL-BORE CONNEC

esting, precondition the SMALL-BORE CONNECTOR under evaltation and the TARGET

not

GET

of

N-m

the

and

TOR
ars,

jue.

TOR

under evaluation below, confirm that the assembled SMALL-BORE CONNECTOR disengages from the

simula

ted mating CONNECTOR under its own mass.

e) Ifthe SMALL-BORE CONNECTOR under evaluation does not disengage and the mass of the SMALL-BORE
CONNECTOR under evaluation is less than 2 g, clamp one end and then apply a force of 0,02 N normal
to the CONNECTION axis at the opposite end of the unclamped end. Confirm that the assembled
SMALL-BORE CONNECTOR under evaluation disengages from the TARGET INTERFERENCE CONNECTOR
OR FEATURE.

f) Ifthe SMALL-BORE CONNECTOR under evaluation does not disengage, perform the leak TEST METHOD

given i

20

n B.3.6.
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g)

h)
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[f applicable (i.e. for a threaded SMALL-BORE CONNECTOR under evaluation or TARGET INTERFERENCE
CONNECTOR OR FEATURE with left-handed threads), perform a) to f) by assembling the CONNECTORS

in a counter-clockwise direction in step a).

Repeat a) to g) for every potentially misconnecting feature.

.6 Leak TEST METHOD

B.3.6.1 Apparatus

B.3

B.3
of t

B.3

B.3

The
as 1
use
the
cirg
the
cou

through the fluid path.

B.3

EXA

B.3
majy

B.3

B.3

B.3

uuuuuuuu

6.1.1 SMALL-BORE CONNECTOR under evaluation.

6.1.2 Appropriate TARGET INTERFERENCE CONNECTOR OR FEATURE, with pfovision for
le pressure source.

6.1.4 Water.

MANUFACTURER should evaluate the clinical relevance of the medium used for this leak TE
here can be instances where water does not adequately represent the clinical use. 7
of both the SMALL-BORE CONNECTOR under evaluatiohas well as the APPLICATION repr
umstances where under actual clinical use, the fluid that flows through the misconnectic

SMALL-BORE CONNECTOR being evaluated andthe TARGET INTERFERENCE CONNECTOR
|d be of higher viscosity. A higher viscosityfluid can result in less leakage and more fl

6.1.5 Syringe, with a minimum yolume capacity of 10 ml.

MPLE A syringe complying with ISO 7886-1.

6.1.6 A length of tubingnot exceeding 15 cm in length, with an inner diameter not le
fimum inner diameter-ofthe bore of the TARGET INTERFERENCE CONNECTOR OR FEATURE.

6.1.7 Pinch clamp sized for the tubing.
6.1.8 Weigh pan.

6.1{9¢ Gram scale.

6.1.3 Means to simultaneously apply an axial force of 70 N and@'torque of 0,12 N-n.

httachment

ST METHOD
he clinical
esented by

TARGET INTERFERENCE CONNECTOR OR FEATURE should be considered. For example, there can be

n between
FEATURE
id flowing

ss than the

B.3.6.2 Test sample preconditioning

Prior to testing, precondition the SMALL-BORE CONNECTOR under evaluation and the TARGET
INTERFERENCE CONNECTOR OR FEATURE at 20 °C £ 5 °C and a relative humidity of 50 % * 10 % for not

less

than 1 h.

B.3.6.3 PROCEDURE

Che

ck for compliance with the following test.

a) Assemble the SMALL-BORE CONNECTOR (B.3.6.1.1) to the TARGET INTERFERENCE CONNECTOR OR
FEATURE (B.3.6.1.2) by applying an axial force at a rate of 10 N/s + 1 N/s up to an applied force

©IS

02018 - All rights reserved
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of 70 N £ 1 N and a simultaneous torque of 0,12 N-m = 0,02 N-m to a limit of no more than 90° of
rotation. Apply the torque in a clockwise direction.

b) Hold the assembly force and torque or rotation angle for 10 s + 1 s.

The assembly method may need to be revised depending on design of the SMALL-BORE CONNECTOR
under evaluation (i.e. the presence of features to prevent rotation, floating or rotatable collars,
latching mechanisms, etc.) maintaining the force and torque requirements.

NOTE The maximum torque might not be achieved due to the lubricious nature or geometry of the
CONNECTORS in the test.

If the MALL-BORE CONNECTOR under evaluation and TARGET INTERFERENCE CONNECTOR OR FEATURE
are pr¢-attached per the fit test described in B.3.5, they need not be reassembled.

c) Withotit activation of any latch or disengagement mechanism, release applied force andtorque,

d) Assemble the apparatus as shown in Figure B.12, with the fluid path of the SMALI3BORE CONNEC[TOR
under evaluation and TARGET INTERFERENCE CONNECTOR OR FEATURE and the-outlet of the oriffce/
tubing|(B.3.6.1.6) on a level plane.

e) Prime|the SMALL-BORE CONNECTOR under evaluation, TARGET INTERFERENCE CONNECTOR| OR
FEATURE, tubing and the simulated orifice with water (B.3.6.1.4) by €illing the circuit until water
drips flrom the end of the orifice or tubing. Pinch the tubing to prevent leakage.

f) Place the syringe (B.3.6.1.5) on the scale (B.3.6.1.9) and zero.thé scale by pressing the tare button.

g) Fill the syringe with water.

h) Weighf|the filled syringe on the scale and record this mass as mp (syringe water only).

i) Press the filled syringe into the simulated mating\GONNECTOR and open the pinch clamp (B.3.6.1.7).

j)  Confirm that the CONNECTION between the syringe and the simulated mating CONNECTOR does|not
leak wpter during the test.

k) Place the weigh pan (B.3.6.1.8) ontg the scale and zero the scale by pressing the tare button.

1) Place the weigh pan under the orifice or tubing such that water that emerges from the tubing is
collected in the weigh pan.

m) Slowly|ldepress the syringe&plunger such that the water is fully expelled in 7 s to 15 s.

n) Weigh|the pan with\water collected from the end of the tubing. Record this mass as mjy. This
represents the watér that did not leak from the assembly.

o) Calculate thewpercentage of water leaking (L) from the misconnection using Formula (B.3):

=m
L, =222 100 (B.3)
my

where
m1  is the mass measured in step h);
my  is the mass measured in step n).

p) Confirm that Ly, > 75.
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. i X ﬁ%i / 4
| N

Key]

1 |pressure source (e.g. syringe)

2 |TARGET INTERFERENCE CONNECTOR OR FEATURE
3 |SMALL-BORE CONNECTOR under evaluation

4 |tubing

5 [pinch clamp

Figure B.12 — Leak TEST METHOD set up
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Symbols and safety signs

Annex C
(informative)

The symbol or mandatory action safety sign of Table C.1 is required by this document. In Table C.1, the

graphic ang-title-are-previdedforinformation-
Table C.1 — Safety sign
No. Symbol or Reference Title
safety sign
1 1 [SO 15223-1:2016, 5.4.3 Consult instruction for use
° [SO 7000-1641
4
2 [SO 7010-M002 Refer to instruction manual
booklet
24 © ISO 2018 - All rights reserved
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