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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).

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

For an ex]
expression
World Tra
.org/iso/fo

5 drawn to the possibility that some of the elements of this document may, be the subjec
ts. ISO shall not be held responsible for identifying any or all such patént'rights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

planation of the voluntary nature of standards, the.meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence to
le Organization (WTQO) principles in the Technical Barriers to Trade (TBT) see www
reword.html.

This doc
correspon

A list of al
parts follo
partsaree

In this doc
requir

inform
type. N

compli
TERMS

In this do

ent was prepared by Technical Committee ISO/TC 210, Quality management
ing general aspects for medical devices.

the parts in the ISO 18250 series ¢an be found on the ISO website. The numbering off
s in parallel the clinical applications listed in ISO 80369-1:2018 where applicable. Ot
kxpected to be added in the futurefor applications not yet covered.

iment, the following print-types are used:
ements and definitions: roman type;

ative material appearing outside of tables, such as notes, examples and references: in sm4
ormative textof tables is also in a smaller type;

ance checks~italic type;

DEFINED IN THIS DOCUMENT OR AS NOTED: SMALL CAPITALS.

are
the
the

t of
s of
| /or

not

And
the
.iso

and

the
her

ller

fument, the conjunctive “or” is used as an “inclusive or” so a statement is true if

any

combinatiomn of the conditions is true.

For the purposes of this document, the following verbal forms are used:

“shall” indicates that compliance with a requirement or a test is mandatory for compliance with this
document,

for compliance with this document, and

nmayn

is used to describe a permissible way to achieve compliance with a requirement or test.

“should” indicates that compliance with arequirement oratestis recommended butis not mandatory

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.

© ISO 2018 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://standardsiso.com/api/?name=d6f6cc7cf33031645187dc76bf08c1fb

ISO 18250-1:2018(E)

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

During the

development of the ISO 80369 series of standards for small-bore CONNECTORS, it became

evident that equally important were the CONNECTIONS between MEDICAL DEVICES and fluid RESERVOIRS.
It was agreed that such CONNECTORS should be developed in parallel with the small-bore CONNECTORS
specified in the ISO 80369 series of standards and comply with analogous safety and interoperability
requirements.

ISO 16142-1:2016, Clause 4 addresses this type of problem.

The solutigr

should cor
art. When
risk associ
principles
a) identif
INTEN]
elimin

b)
‘)

reducd

measufres, including alarms or information for safety;

d) inform

It was soorj
different A
and the RE
unique des

ne V A

[ A UR Or g1 a d D D
form to safety principles, taking into account the generally acknowledged state.of|the
risk reduction is required, the manufacturer should control the risks so that the.vesigual
ated with each hazard is judged acceptable. The manufacturer should apply the.following

n the priority order listed:

y known or foreseeable HAZARDS and estimate the associated RISKsS-atrising from |the

DED USE and foreseeable misuse;

hte RISKS as far as reasonably practicable through inherently safe.désign and manufacture;

—

as far as reasonably practicable the remaining RISKS by “taking adequate protecfion

users of any residual RISK.

for
set

realized that many of the RESERVOIRS that contajwliquids for administering to PATIENTS
PPLICATIONS all utilized the same ubiquitous spike as the CONNECTOR between the giving
SERVOIR leading to wrong drug administrationi* The ISO 18250 series endeavours to proyide
igns for each of the APPLICATIONS specifiedto reduce the RISK of administering the wrjong

drug. Itis

of MISCONNECTION or to eliminate deliberate misuse. However, a number of steps that would improve

nderstood that RESERVOIR CONNECTOR systems cannot be designed to overcome all chances
the

current sitpation and lead to greater PATIENT safety can be taken. This will only be achieved through

a long-ter
MEDICAL D

The 1SO 1

CONNECTORS used in different APPEICATIONS. This document specifies the general requirements

TEST METH
to a partic

specifies the requirements)to prevent MISCONNECTIONS or reduce their occurrence to acceptable le

between R

commitment involving industriy, healthcare professionals, MEDICAL DEVICE purchasers and

EVICE regulatory authorities.

FOIR
and
rific
ries
vels

3250 series specifies the-requirements to prevent MISCONNECTION between RESERY

0DS common to albRESERVOIR CONNECTORS in this series. TEST METHODS that are spe
1lar RESERVOIR €ONNECTOR will be included in that APPLICATION part. The ISO 18250 se

ESERVOIR CONNECTORS used in different APPLICATIONS.

Vi
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Medical devices — Connectors for reservoir delivery
systems for healthcare applications —

Part 1:
General requirements and common test methods

1

Thi
hea

intdnded for use with a PATIENT.

Thi

to be used.

These healthcare fields of use include, but are not limited to, APPLIGATIONS for

REYERVOIR CONNECTORS as specified in this document are NON-INTERCONNECTABLE with:

unl

APHLICATION parts of the ISO 18250 series can specify additional CONNECTORS with which
CONNECTORS (as specified in those APPLICATION parts) are to be NON-INTERCONNECTABLE.

Thil

*Scope

5 document specifies general requirements for RESERVOIR CONNECTORS, which conve
|thcare APPLICATIONS. These RESERVOIR CONNECTORS are used in MEDICAL DEVICES or A

5 document also specifies the healthcare fields in which these RESERVOIR CONNECTORS al

respiratory,

enteral,

neural,

intravascular,

citrate-based anticoagulant solution, and

irrigation.

removable temperatupe sensor port specified in Annex EE of ISO 80601-2-74:2017;
the nipples speéified in Annex B of ISO 172561);

pss otherwise specified in the ISO 18250 series.

the RESERVOIR CONNECTORS of every other APPLICATION specified in the ISO 18250 serie§;

y fluids in
CLCESSORIES

e intended

Py

RESERVOIR

eristics of

RESERVOIR 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.

This document does not specify requirements for the MEDICAL DEVICES or ACCESSORIES that use these
RESERVOIR CONNECTORS. Such requirements are given in particular International Standards for specific
MEDICAL DEVICES Or ACCESSORIES.

NOTE1 MANUFACTURERS are encouraged to incorporate the RESERVOIR CONNECTORS speci
[SO 18250 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, requirements for RESERVOIR CONNECTORS as specified in the series of standards will be
included.

1y

Under preparation. Stage at the time of publication: ISO/DIS 17256:2017.

© ISO 2018 - All rights reserved
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NOTE 2

The ISO 18250 series does not apply to screw and crown cork caps and necks as they are not

CONNECTORS specific for MEDICAL DEVICES. Examples of screw caps and necks are defined in DIN 55525,
ASTM D2911/D2911M, DIN 6063-1, DIN 6063-2, DIN 168-1. Examples of crown cork caps and necks are defined

in DIN 6094

,1SO 12821, EN 14635.

This document also specifies the TEST METHODS to verify the common performance requirements for
RESERVOIR CONNECTORS. The performance requirements for these common TEST METHODS are specified
in the APPLICATION parts and not in the general part.

2 Normative references

The followj
constitutey
undated r¢g

ISO 527-1, |

ISO 527-2,
extrusion p

ISO 178, PI
[SO 14971:
1SO 172564

ISO 18250
Part 3: Ent

ISO 18250-
Part 6: Neu

ISO 18250
Part 7: Intr

ISO 18250
Part 8: Citn

ISO 80601
and essentli

IEC 623661

3 Termis and definitions

For the pu
following 3

ing documents are referred to in the text in such a way that some or all of their can
requirements of this document. For dated references, only the edition cited applies.

Plastics — Determination of tensile properties — Part 1: General principles

Plastics — Determination of tensile properties — Part 2: Test conditiens for moulding
lastics

stics — Determination of flexural properties
007, Medical devices — Application of risk management to niedical devices
), Anaesthetic and respiratory equipment — Respiratory.therapy tubing and connectors

3, Medical devices — Connectors for reservoir delivery systems for healthcare application
bral applications

63), Medical devices — Connectors for reserveir-delivery systems for healthcare application
ral applications

74), Medical devices — Connectors for.reservoir delivery systems for healthcare application
nvascular applications

8, Medical devices — Connectors for reservoir delivery systems for healthcare application
pte-based anticoagulant soltition for apheresis applications

2-74:2017, Medical electrical equipment — Part 2-74: Particular requirements for basic sd
al performance of respiratory humidifying equipment

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

'poses of this document, the terms and definitions given in ISO 14971, [EC 62366-1, and
pply.

fent
For

ferences, the latest edition of the referenced document (including any amendments) applies.

and

7]

1]

T

fety

the

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

ISO Online browsing platform: available at https://www.iso.or

IEC Electropedia: available at http://www.electropedia.org/

2)
3)
4)

Under preparation. Stage at the time of publication: ISO/DIS 17256:2017.
Under preparation. Stage at the time of publication: ISO/DIS 18250-6:2018.
Under preparation. Stage at the time of publication: ISO/FDIS 18250-7:2018.

© ISO 2018 - All rights reserved
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ACCESSORY

add

itional part(s) for use with MEDICAL DEVICE in order to:
achieve the INTENDED USE,

adapt it to some special use,

facilitate its use,

enhance its performance, or

[SO

MEDICAL DEVICE]

3.2
APH
spe
[SO

«

RE

Not

usedl within that healthcare field.

3.3
CON
uni

[SO

3.4
CON
me
liqu

[SO

Not
dev

3.5

MISICONNECTION

CON
the

3.6

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

URCE: IEC 60601-1:2005, definition 3.3, modified — “equipment” has beén repl

LICATION
rific healthcare field in which a RESERVOIR CONNECTOR is intended to-be used

JRCE: ISO 80369-1:2018, 3.2, modified — “SMALL-BORE CONNEETOR” has been rep
SERVOIR CONNECTOR”]

e 1 to entry: Annex K lists RESERVOIR CONNECTOR APPLICATIONS.and gives examples of the MEDI

NECTION
bn or joining of mating halves of a CONNECTOR

URCE: ISO 80369-1:2018, 3.3]

NECTOR
hanical device, consisting of one)of two mating halves and designed to join a conduif
ids or gases

URCE: ISO 80369-1:2018; 3.4]

e 1 to entry: This termirefers to both mating halves of the CONNECTION and applies to both the
ces on the RESERVOIR-Side and PATIENT side.

NECTION\between CONNECTORS intended for different APPLICATIONS or from different des
same-ARPLICATION and not intended to connect

aced with

aced with

CAL DEVICES

to convey

mechanical

gns within

NON-INTERCONNECTABLE
having characteristics which incorporate geometries or other characteristics that prevent different
CONNECTORS from making a CONNECTION

[SOURCE: ISO 80369-1:2018, 3.10]

3.7

PATIENT
person undergoing a medical, surgical or dental PROCEDURE

[SOURCE: IEC 60601-1:2005, definition 3.76, modified — “person or animal” has been replaced by
“person”]

©IS
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3.8

RESERVOIR

fluid conta

39

iner within MEDICAL DEVICE field

TEST METHOD
PROCEDURE that produces a test result

4 Materials used for RESERVOIR CONNECTORS

4.1 *Ge
To verify t
made of m
otherwise

Check comj
(50 +5) %

Non-rigid
characterij

eral

Ie MISCONNECTION requirements specified in this document, RESERVOIR CONNECTORS sha

terials with a modulus of elasticity either in tension or in flexure of at least 700"'MPa, un
cpecified in specific APPLICATION parts of the ISO 18250 series.

bliance in accordance with 1SO 527-1 and ISO 527-2 or ISO 178 at (23 + 2)€C temperature
relative humidity.

specified il specific APPLICATION parts of the ISO 18250 series.

MANUFACT]
NON-INTER

NOTE '

and ISO 17§

4.2 Alte

MANUFACT]
that they a

URERS shall demonstrate that, when non-rigid materials are introduced in the design,
CONNECTABLE characteristics are not affected.

'he TEST METHODS listed in Annex L are considered a¢¢eptable alternatives to ISO 527-1 and ISO 52

native TEST METHODS

URERS may use alternative TEST METHODS to those listed in Annex L if it can be demonstrg
Fe technically equivalent to ISO 527-1 and ISO 527-2 or ISO 178 within the typical uncerta

range of the mechanical properties of theplastics used.

In cases of|dispute, the TEST METHODS)listed in this document shall be identified as the reference T
METHODS.

Check compliance by inspectionof the technical file.

5 *Requiirementsfor RESERVOIR CONNECTORS for specific APPLICATIONS

5.1 *RESERYOIR CONNECTOR incompatibility

RESERVOIR__-€ONNECTORS for APPLICATIONS specified in this document shall be

materials are allowed in order to provide sealing surfaces”or other performa
tics whereas they do not affect NON-INTERCONNECTABLE characteristics, or unless othery

1 be
less

and

nce
Vise

the

7-2,

ted
nty

EST

ON-

INTERCONNECTABLE with:

the RESERVOIR CONNECTORS of every other APPLICATION specified in the ISO 18250 series;

the defined surfaces of nipples of ISO 17256;

of ISO 80601-2-74:2017;

unless otherwise indicated in this document or the APPLICATION parts of the ISO 18250 series.

the defined surfaces of temperature sensors and mating ports made in compliance with Annex EE

Check compliance by confirming that OBJECTIVE EVIDENCE verifies that RISKS have been reduced to

acceptable

levels for the acceptability criteria specified in Annex B.

© ISO 2018 - All rights reserved
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Enteral APPLICATIONS

RESERVOIR CONNECTORS intended to be used for CONNECTIONS in enteral APPLICATIONS shall comply
with ISO 18250-3, unless the use of these CONNECTORS creates an unacceptable RISK for a specific
MEDICAL DEVICE.

5.3

Neural APPLICATIONS

RESERVOIR CONNECTORS intended to be used for CONNECTIONS in neural APPLICATIONS shall comply
with ISO 18250-6, unless the use of these CONNECTORS creates an unacceptable RISK for a specific

ICAT Y II O

MEIL

5.4

RES
con
spe

5.5

RES
for

an ynacceptable RISK for a specific MEDICAL DEVICE.

6
ISC

RES]

Che
levd
MAN

CoN
ISO
any

7

TG L DLV IGE,

Intravascular APPLICATIONS

ERVOIR CONNECTORS intended to be used for CONNECTIONS in intravasculat” APPLICA
ply with ISO 18250-7, unless the use of these CONNECTORS creates an-iindacceptable
Cific MEDICAL DEVICE.

Citrate-based anticoagulant solution for apheresis APPLIEATIONS

FIONS shall
RISK for a

hpheresis APPLICATIONS shall comply with ISO 18250-8, unless the use of these CONNECT

*RESERVOIR CONNECTORS for APPLICATIONS not already covered in the
) 18250 series

ERVOIR CONNECTORS for APPLICATIONS otherithan those specified in 5.2, 5.3, 5.4 and 5.5 s

comply with Clause 4, 5.1 and Clause. 7;

not create an unacceptable RISk 10 a specific MEDICAL DEVICE or ACCESSORY; and
be evaluated in accordance With Annex B.

ck compliance by confirniingthat OBJECTIVE EVIDENCE verifies that RISKS have been reduced tg
Is for the acceptability¢riteria specified in Annex B and other acceptability criteria establi
[UFACTURER for NON-INTERCONNECTABLE characteristics.

NECTORS thatésatisfy the requirements of this clause are identified as compliant with “
18250-1:2018" only. They may or may not comply with ISO 18250-1 as a whole, nor neces
of the APPLICATION parts of the [SO 18250 series.

*Performance requirements

ERVOIR CONNECTORS intended to be used for CONNECTIONS in Citrate-based anticoagulart solution

RS creates

hall:

acceptable
shed by the

Clause 6 of
sarily with

7.1

Leakage

7.1.1 Positive-pressure liquid leakage

There shall be no leakage from the RESERVOIR CONNECTOR sufficient to form a falling drop when
subjected to a pressure of (50 * 10) kPa within a period of 30 s.

Check compliance using the test method specified in Annex C.

©IS
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7.1.2 Sub atmospheric pressure air leakage

There shall be no leakage of air through the RESERVOIR CONNECTOR at a sub-atmospheric pressure of
(40 = 0,1) kPa.

Check compliance using the test method specified in Annex D.

7.2 Stre

ss-cracking

RESERVOIR CONNECTORS shall show no signs of stress-cracking when subjected to an axial connection

force of (275 1) N at a torque of (0,12 + 0,02) N-m, an axial disconnection force of (35 + 1) N an

an

internal pr

Check comj

7.3 Resi

RESERVOIR
than 35 N.

Check comj

7.4 Resi

RESERVOIR|
0,12 N-m.

Check comj

7.5 Resi

RESERVOIR
torque of 3

Check comj

7.6 Disd
CONNECT(

RESERVOIR|

essure of (50 + 1) kPa.

liance using the test method specified in Annex E.

stance to separation from axial load

CONNECTORS shall not separate when subjected to an axial disconnéetion force of
liance using the test method specified in Annex F.
stance to separation from unscrewing

CONNECTORS shall not separate when subjected to.a disconnection torque of less
liance using the test method specified in Annex G.
stance to overriding

5 N-m.

liance using the test method specified in Annex H.

onnection by unscrewing for floating or rotating screw-thread locking
RS and locking CONNECTORS with fixed threads

CONNECTORS shdll become detached when an unscrewing torque of 0,25 N-m is applied.

Check com

The TEST METHODS may be referenced fully, in part, or not at all in the individual APPLICATION part
the ISO 18250%efries.

liance usingsthe test method specified in Annex I.

less

han

CONNECTORS shall not override any threads or locking features when subjected to an appllied

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

Rationale and guidance

General
=enera:

Thi
wh
An

application. Furthermore, as clinical practice and technology change, it is believed-that ratio

pre

A.2

Thd
the
con

Cla

Ady
to H
dev|

Suc

include: intravenous and neural fluid déelivery, and enteral feeding. Despite the varied na
Ctions performed, many of these/MEDICAL DEVICES use a universal system of RESERVOIR CONNECTORS

fun
bas

Thd
aro
MIS

Ser

administration ef‘e/g. vincristine. Less disastrous MISCONNECTIONS such as enteral admin

inty

Inty

5 annex provides rationale for the important requirements of this document and is intendgd
are familiar with the subject of this document but who have not participated inits de
inderstanding of the reasons for the main requirements is considered to be essential fo1

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

Rationale for particular clauses and subclauses

clauses and subclauses in this annex have been numbered ©0 correspond to the nu
clauses and subclauses of this document to which they réfer. The numbering is, the
Secutive.

ise 1 Scope

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

h MEDICAL DEVICES perform a varietyo-of similar, but not interchangeable, functions

bd on the closure-piercing device defined in ISO 1135-4 and ISO 8536-4.

ind a single PATIENT, ‘makes accidental MISCONNECTIONS inevitable. The consequenc
CONNECTIONS vary bat a'significant number is actually or potentially fatal.

ous and usually fatal MISCONNECTIONS include intravenous injection of enteral feeds and

avenous flaids might not directly HARM the PATIENT but cause a failure of the intended ti

oducing-the ISO 18250 series of standards for RESERVOIR CONNECTORS alongside the

ser
ad

es .of Small bore cONNECTORS will help to reduce the likelihood of MISCONNECTIONS an

d for those
velopment.
its proper
hale for the
elopments.

mbering of
refore, not

s attached

diagnostic

Examples
fure of the

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

es of such

ntrathecal
stration of
‘eatment.

ISO 80369
 incorrect

imistration of fluids leading to a direct improvement in PATIENT safety.

Subclause 4.1 General

The modulus of elasticity (MoE) of 700 MPa was chosen as the minimum as this is considered to be
the worst-case scenario for the sort of materials likely to be used for RESERVOIR CONNECTORS. If the
CONNECTORS comply with the MISCONNECTION and the performance requirements specified in this
document using material with this MoE, then devices made from more rigid materials are also expected
to comply with the requirements and reduce the possibility of forcing, beyond a reasonable detection
threshold, a fit between RESERVOIR CONNECTORS from different APPLICATIONS made from flexible
materials.

Non-rigid materials can be used for components such as gaskets as long as they do not affect the
NON-INTERCONNECTABILITY characteristics of the RESERVOIR CONNECTOR. In addition, it provides the
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possibility for rubber portions in CONNECTORS like the closures for intravascular infusion bottles in
case these CONNECTORS will be included in the framework of the ISO 18250 series.

The definition of material stiffness is based upon the value of the Young’s modulus. As many standard
and non-standard TEST METHODS have been developed in order to estimate this value, it was decided to
refer to the mechanical TEST METHODS given in ISO 527-1, SO 527-2 and ISO 178, while allowing the use
of different methods considered to be technically equivalent. Annex L provides a list of these equivalent
TEST METHODS that may be used providing results applicable for the purpose of this document within
the typical uncertainties on the mechanical properties of plastics.

The different values obtained from these various tests are considered to fall within acceptable limits
for the mddel approximations and raw material variability. Since the standard TEST METHODSyrgfer
to standarfl specimen that cannot represent the effective behaviour of the material after processing,
4.2 allows [the MANUFACTURERS to set specific TEST METHODS for the estimate of the effective-Youpg’s
modulus, provided that MANUFACTURERS can produce OBJECTIVE EVIDENCE of the relidbility of|the
methods.

The adoptfion of rigid materials is regarded as a minimal necessary conditiém for reductiof of
MISCONNE(TIONS. First, because it is not sufficient for a final assessment as it capnot'univocally descfibe
the mechanical behaviour of plastic materials even in a rough approximationof'the linear elastic raphge.
Second, because the model approximations that underlie the standard TEST"METHODS are often|not
accurate, neglecting phenomena like plastic and viscoelastic behaviour thab may occur in reality dufing
a MISCONNECTION attempt.

Different TEST METHODS can be used to estimate the Young's modulus of these materials and may
produce slightly different values. Thus materials whose modulus'is close to 700 MPa may be repofted
as above of below that threshold depending on the method @sed. For the purposes of this document,
as long as pne of the referenced methods provides a result:above the threshold, that will be taken as
sufficient gvidence to assess compliance with the appropkiate clause. This can be considered acceptable
provided that the adoption of rigid materials is regarded’as a minimal necessary condition for reducfion
of MISCONNECTIONS.

Clause 5 Requirements for RESERVOIR CONNECTORS for specific APPLICATIONS

National regulatory bodies, hospital accréditation organizations, and independent public heplth
organizatigns recognize MISCONNECTIQNS as a persistent problem with potentially fatal consequenices.
Warnings have been issued and strategies offered for healthcare organizations to reduce RISKS and
MANUFACT[RERS to redesign CONNECTORS to prevent MISCONNECTIONS. The ability of CONNECTORS ysed
to interconnect is identified as-aroot cause of MISCONNECTIONS.

Reference [5] identifies theZproblem of unintended CONNECTION, with sometimes fatal consequenices,
the same/CONNECTOR on devices used for different APPLICATIONS and recommended
restrictinglthe use of Kmer CONNECTORS to hypodermic and vascular APPLICATIONS. The ISO 80369 sefries
has addregsed this.problem. RESERVOIR CONNECTORS have a similar issue in that the spike has becpme
ubiquitous|and has led to unintended CONNECTIONS to the wrong RESERVOIR with fatal consequernces
for the patlent:This document, by developing unique RESERVOIR CONNECTORS for each of the identified
APPLICATIANSZattempts to address this problem

Clause 5 provides the requirements for RESERVOIR CONNECTORS based upon the APPLICATION categories
specified in 5.2 to 5.5. Minimal requirements including verifiable acceptability criteria are established
to reduce the RISK of MISCONNECTION. The purpose is to make the RISK of MISCONNECTION acceptably low
by ensuring that halves of incompatible CONNECTORS are NON-INTERCONNECTABLE. OBJECTIVE EVIDENCE
is required that the criteria are met for the RISK of MISCONNECTION for these criteria to be acceptable.

The requirements are not comprehensive. Additional requirements and criteria for other NON-
INTERCONNECTABLE characteristics may be needed to reduce the RISK of incompatible MISCONNECTIONS
to acceptable levels. This circumstance is acknowledged in this document by requiring that all riSk
acceptability criteria applicable to NON-INTERCONNECTABLE characteristics be met.
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The adoption of CONNECTORS different from the ones defined by the APPLICATION parts of the ISO 18250
series for APPLICATIONS already covered by this series of standards is not allowed within the conceptual
framework of the ISO 18250 series of standards.

Subclause 5.1 RESERVOIR CONNECTOR incompatibility

The respiratory therapy tubing connectors specified in ISO 17256 are restricted to an elastomeric funnel
inlet that is compatible with the fir-tree/nipple and an outlet that complies with the dimensions of an R2
respiratory small-bore connector to be included in the future ISO 80369-2. Previously this tubing had
elastomeric funnel connectors at both ends. As these are still of common use, allowing CONNECTION of a
RESERVOIR to a gas supply device such as a flow meter, oxygen concentrator or nebulizer air compressor,
it Was therefore considered to be a RISk that needed to be addressed, hence the inclusion-of the nipple
as g connector that should be considered when assessing possible MISCONNECTIONS.

Thd
be 2

temperature sensor ports used on humidifiers specified in ISO 80601-2-74 wene also considered to

risk of MISCONNECTION that should be avoided.

Clauise 6 RESERVOIR CONNECTORS for APPLICATIONS not already coverediinthe ISO 18250 series

Clayise 6 provides the requirements for RESERVOIR CONNECTORS for APBLICATIONS not yet identified
within the APPLICATION parts of the ISO 18250 series to be added to theISO 18250 series.

Clafise 6 has purposely been restricted to RESERVOIR CONNECTORS for APPLICATIONS that are
spefified. Manufacturers of proprietary CONNECTORs cannatitherefore claim compliance
document.

hot already
with this

b details of
TORS from
) PATIENTS’

MALI
the
diff]
live

NUFACTURERS may wish to design a proprietary CONNECTOR for their devices but, as th
be would be unknown to the committee, there is-10 guarantee that proprietary CONNEC
brent MANUFACTURERS, for different APPLICATIONS, will not interconnect thereby putting
5 at RISK.

Clause 7 Performance requirements

The
ISO
req
ISO
cha
acc

Dusd
spe
the
the

Thd
the

se performance requirements and,"compliance TEST METHODS have been adopted
80369 series as they are considered to be synonymous, with the exception of the hig
1irements which are not needed. Many of the TEST METHODS in this document were extr

hges were made to these-TEST METHODS, except when the TEST METHODS contained
bptance criteria.

to the specific design characteristics of some of the CONNECTORS, some TEST METHOD
Cify alternate methods or PROCESSES. When this occurs, the method will reference the ¢
CONNECTORPEST METHOD in question. If a CONNECTOR is not mentioned in the body of t
1 it can be-presumed that the TEST METHOD applies to the unnamed CONNECTOR.

assembly PROCEDURE in each annex mimics the assembly PROCEDURE that was extr
[SO"594 series. Test sample preconditioning and environmental test condition requirer

from the
h-pressure
acted from

80369-20:2015 which usedithe 1SO 594 series®) as a basis for TEST METHOD development. Minimal

subjective

steps will
hanges for
he method,

hcted from
hents were

added+o each annex

The ease of assembly TEST METHOD that was part of the ISO 594 series has been removed as a
requirement from the APPLICATION parts of the ISO 18250 series and is not present in this document.
The acceptance criterion of the ISO 594 series for ease of assembly was subjective. It was underdefined
for a standardized TEST METHOD, i.e. “a satisfactory fit” is not repeatable. Furthermore, the intent of
the ease of assembly test was to ensure that the USER can complete the CONNECTION using the mating
halves of the CONNECTOR. This requirement is satisfied by the requirement for usaBILITY validation for
all new CONNECTORS being added to the ISO 18250 series. Therefore, the ease of assembly TEST METHOD
has been omitted from this document.

5) IS0 594-1 and ISO 594-2, now withdrawn and superseded by ISO 80369-7.
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Any modifications to these common TEST METHODS or RESERVOIR CONNECTOR specific TEST METHODS
will be included in the APPLICATION part.

Subclause B.2.3
features

Identification of potential connectable or contactable surface diameters and

In addition to designs defined in the ISO 18250 series, the NON-INTERCONNECTABLE requirements
listed in Clause 5 refer to the defined surfaces of several CONNECTORS not included in the ISO 18250
series, but whose presence in the same clinical environment may cause a potential unacceptable RISK if

MISCONNECTIONS are not prevented.

Usually th
purposes,
CONNECTO
ISO 5356 s

During di
partially d

MISCONNE
where pos
consequen

ot including NON-INTERCONNECTABLE characteristics, result in geometrically underdéfi
s or allow a broad, although defined, variation range for particular dimensions. Seee.g.
ries.

ensional analysis TEST METHODS, the potential for MISCONNECTION, involving undefine
efined dimensions, may be evaluated if deemed necessary.

TIONS of this kind should be avoided in principle by changing the CONNECTORS’ dimens
bible when the overall RISK, considering probability of inadvertenfotcurrence and poter
Ces, is manifestly unacceptable. Intentional tampering or misusgiare outside the scope of

ed
the

l or

ons
tial
this

document and cannot in principle be managed.

Subclause

B.2.5 Calculation of clearances (gaps), overlaps and.interferences

Interferen¢e may also be defined in the following operational way.

nale
nce
brse
nce
that

When attempting a MISCONNECTION between a male CONNECTOR bigger than the compared fen
CONNECTO]ﬁ, the insertion of the male CONNECTOR in thé female port is not possible. The interferg
between pjrofiles may also be defined as the hypotheétical reduction in male component transv¢
dimension|that may allow the male component toybe inserted into the female one. The interfere
is measurdd referring to the radius of the circle that circumscribes the male profile or the one
inscribes the female port.

In Figure A.1, the interference is defined as: I = (A - @B)/2.
PA-21
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a) MISCONNECTION prevented by interference b) If @A is reduced by 21, it equals @B and the
MISCONNECTION is possible

Figure A.1 — Prevention of MISCONNECTION by interference

Clearance (gap) may also be defined in the following operational way.

When attempting a MISCONNECTION between a male CONNECTOR smaller than the compared female
CONNECTOR, the contact of the male CONNECTOR surface with the female port surface is not possible
because the male feature is slack into the female port. The gap between profiles may also be defined as
the hypothetical increase in male component transverse dimension that may allow the male component
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surface to come in contact with the female one. The gap is measured referring to the radius of the circle
that circumscribes the male profile.

In Figure A.2, the gap is defined as: G = (@B - @A)/2.

Sub

< A+2-G
S w—
NENENSSINNENEN NN NN
NSV SENNENEN NP CENNENIN
VR A
Vi A m vokrrso/l m <>
s Nrrsrs s a s adin~
> ol 2 22N
AR N S ITRL S I
SIS T <> SIS TN <>
DY)
NEEEE TSN N N
NENENNENENENEN SANAAARX
NENENNENENENEN N

) MISCONNECTION prevented by gap: male
component is slack in female port

b) If @A is increased by 2:G, it equal
the MISCONNEGTION is possib

Figure A.2 — Prevention of MISCONNECTION by gap

clause B.2.6 Analysis of the mathematical results-of clearances (gaps), ove

intd

Inc
ana
the
are
cha

bee

trferences

hse of small interference values, i.e. when the value ofrelationship B as derived from the d
llysis is less than the values listed in Table B.2, a MISCONNECTION may still be possible de
level of interference and the material propertiés of the two CONNECTORS. Such very cldg
therefore readdressed to physical TEST METHODS in order to assess NON-INTERCO
Facteristics because there may occur some\extraordinary situations like the following ex

either or both CONNECTORS are intended to deliver heavy fluids that may leave dried in
able to fill a small gap, or lubricantfluids able to ease the insertion for small interferenc

two CONNECTORS intended for different purposes show interference but very strong an
USERS may not detect it and-try to force the CONNECTION attempt beyond the reasoi
threshold assumed herein for physical testing.

clause B.3.5.3 PROCEDURE

assembly forceé-of 70 N is intended to simulate the haptic force applied by a typica

Fesents the fiftieth percentile force of a nominal human adult according to Reference [32].

@B and

rlaps and

imensional
bending on
se profiles
NNECTABLE
amples:

rustations
bS;

H unskilled
nable force

USER and

n ad

also have

ded in the TYPE TEST METHODS for hygroscopic materials, as these materials are known to

absorb moisture from surrounding liquids, which can alter physical characteristics, dimensions and
performance of CONNECTORS.

The temperature range specified for testing is identical to that specified in ISO 594-1 and ISO 594-2.
However, it is permitted to utilize different ranges if specified in the relevant APPLICATION part of
these series of standards, to evaluate the performance of CONNECTORS exposed to heated solutions and
outdoor conditions.

Annex C Positive pressure liquid leakage TEST METHOD
This liquid leakage TEST METHOD is performed in the same manner as in the ISO 594 series.

Annex D Sub atmospheric-pressure air leakage TEST METHOD
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This sub atmospheric-pressure air leakage TEST METHOD is a new TEST METHOD that was not part of
the former ISO 594 series. The ISO 594 series TEST METHOD for sub atmospheric-pressure (5.3 of both
[SO 594-1 and ISO 594-2) creates an unspecified sub atmospheric test pressure and asks the observer
to look for continued formation of bubbles of an unspecified size. The TEST METHOD included in this
document was implemented in ISO 80369-20:2015.

Subclause D.4 PROCEDURE [Formula (*D.1)]

Formula (*D.1) yields a leakage index as opposed to a more traditional leak rate (mass or volume
over time). In a common leak test, the leak rate is proportional to the applied pressure, requiring the
initial applied pressure to be tightly specified in order to compare results from one test to another. To

eliminate t
all results

The result
of the exad
container.
time equat
pressure.

Formula (
temperatu
variability
decay and

In this TES
preferable
is strongly
test. In this

Annex E §
This stres;
acceptance
cracking te

Annex F Resistance to separationfrom axial load TEST METHOD

This resist
ISO 594 se

Annex G

This resist
ISO 594 se

Annex H

$tress cracking TEST METHOD

his discrepancy, Formula (*D.1) includes a term (1/p¢) which normalizes the results, mal
romparable to the requirement regardless of different initial applied pressures.

5 from Formula (*D.1) are approximated from a linear pressure versus timenlaw inst
t exponential relationship that occurs for a compressible fluid leaking into@©tr from a 1
Because of this derivation, the error between the exact and approximated‘pressure vel
ions is less than 1 % when the recorded pressure decay does not exceed 22'% of the star

D.1) neglects a temperature correction. Within the specified.range of test condi
es, 15 °C to 25 °C, the error is less than 1 %, which is noticeably less than the expe
range for a common product, as well as the effects of the liear approximation for presg
bf the experimental measuring errors.

r METHOD the use of a compressible fluid, usually air from free atmosphere or other gase
to liquids because the test, when performed with fluids that are considered incompress
biased by the artefact of the elastic compliance:0f'the components of the CONNECTION uf
case, the true effects of the leaking orifice cannot be detected.

cracking TEST METHOD is performéd in the same manner as in the ISO 594 series.
criteria have been changed to-require passing a performance leak test after the st
st sequence has been performed:

ance to separation frem axial load TEST METHOD is performed in the same manner as in
ries. The title and priheiple have been elaborated to describe the intent of the test.

Resistance toseparation from unscrewing TEST METHOD

Ance to separation from unscrewing TEST METHOD is performed in the same manner as
ries. Thetitle and principle have been elaborated to describe the intent of the test.

Resistance to overriding TEST METHOD

King
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der

The
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the

the

This resistance to overriding TEST METHOD 1S performed In the same manner as 1n the 150 594 series.

Annex 1|

Disconnection by unscrewing TEST METHOD for floating or rotating screw-thread
locking CONNECTORS and locking CONNECTORS with fixed threads

This disconnection by unscrewing TEST METHOD supplements the TEST METHOD described in the
ISO 594 series. It is intended to ensure that CONNECTORS, which can be connected and disconnected
multiple times per day, can be successfully disconnected by the USER.

Suclause .1 Principle

This disconnection by unscrewing TEST METHOD cannot be applied to TWIST-LOCK CONNECTORS that
are locking and sealing systems in which the locking position is reached when a bump is elastically
forced into a corresponding recess and therefore the locking mechanism is not comparable with what
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occurs on screwed CONNECTIONS where the friction between thread profiles provides the resistance to
unscrewing.

Annex ] Modification of the TEST METHODS to generate variable data for statistical analysis

Multiple TEST METHODS in this document are written as attribute data TEST METHODS that can be
modified to become variable data TEST METHODS.

Attribute data tests are more commonly known as pass/fail tests. Attribute data tests can only determine
if the specification is met. They provide no indication of how the CONNECTOR fails and typically require a
large sample size to have the same statistical power as an equivalent variable data test.

Varjable data tests are those tests that produce a quantifiable result such as the forceljequired to
sepprate the CONNECTOR or the actual leak rate. Variable data test results determine theyallie at which
the[cONNECTOR fails, provide a numerical result that can be statistically analysed, and typicglly require
a staller sample size to have the same statistical power as equivalent attribute datatest reqults.

© ISO 2018 - All rights reserved 13
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Annex B
(normative)

TEST METHODS for demonstrating NON-INTERCONNECTABLE

characteristics

B.1 Principle

This anne

specifies the criteria and TEST METHODS to be used to obtain OBJECTIVE EVIDENCE

demonstrate NON-INTERCONNECTABLE characteristics between a RESERVOIR CONNECTOR being evalug

and the co
isused to g

The physi
evaluated,
a specified
force or led

There cary
INTERCONN
not addres

emonstrate the NON-INTERCONNECTABLE characteristics.

fal TEST METHODS are intended to demonstrate that the RESERVOIR CONNECTOR b
when attempted to be assembled with the target reference CONNECTOR or feature uj
force and torque does not remain connected when separated-using the specified mini
ks profusely.

and will be other CONNECTOR-specific acceptability criteria necessary for N
ECTABLE characteristics such as specific dimensional*or rigidity requirements. They
sed in this annex. However, VERIFICATION that sueh“other acceptability criteria are mg

required f¢r all such criteria. The TEST METHODS used should be appropriate for those acceptab

criteria.

B.2 Dim

B.2.1 Ge

The presen
characteris
to determi
forma co

The purpo

ensional analysis TEST METHOD

neral

t method is intended to obtaln OBJECTIVE EVIDENCE to demonstrate NON-INTERCONNECTA

tics. A comprehensive evaluation of the full range of all CONNECTOR dimensions is perfor
e if any surfaces of the CONNECTORS have the potential to interact in a manner that
ECTION.

ke of the dimensional analysis TEST METHOD is to evaluate if the surfaces of the RESERY

CONNECTOR under evaluation can have a potential connectable surface and as such have the potentis

interact in
in the ISO ]

Dimension
condition

a manner that can form a MISCONNECTION with the other RESERVOIR CONNECTORS Speci
8250 series.

nl spécifications that represent the least material condition (LMC), nominal matg
[NMC), and maximum material condition (MMC) are assembled graphically using t

NNECTORS from the other parts of this series. Either dimensional analysis erphysical test
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dimensional (2D) or three-dimensional (3D) drawing tools using the tables of dimensions in the
specifications for the CONNECTORS under assessment. These shall represent all critical dimensions
and tolerances of dimensions required by the design to ensure performance, USABILITY, and physical
performance properties necessary to maintain clinical performance, as well as all critical dimensions
necessary for NON-INTERCONNECTABLE characteristics.

These critical dimensions include, but may not be limited to, the least, nominal and maximum dimensions
of all surfaces and radii (lengths and angles) that may create a potential for an interconnectable surface
or radii with each of the critical surfaces or radii on the other CONNECTOR under test.

Least material condition (LMC) is the condition in which the size of the feature contains the least
amount of material within the stated tolerance limits. For example, this condition would indicate
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that a male cone outside diameter would be at a minimum value and a female socket internal
diameter would be at a maximum value.

Maximum material condition (MMC) is the condition in which the size of the feature contains the
maximum amount of material within the stated tolerance limits. For example, this condition would
indicate that a male cone outside diameter would be at a maximum value and a female socket inside
diameter would be at a minimum value.

Nominal material condition (NMC) is the condition in which all dimensions are set to their nominal

values, or average values if specified by minimum and maximum values only.

Sonfie_dimensions may not nave any lmpact on the definition of leasE, MoSt and nomin

con

ditions. Their choice shall be demonstrated to be the worst case for every analysed mise

scepario.

B.2
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B.2,
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.2 Requirements

connectable surfaces of the RESERVOIR CONNECTOR under evaluatign'shall not er
NECTORS and surfaces as specified in Clause 5 in a manner that can form*a MISCONNECTI

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

3 *Identification of potential connectable or contactable surface diameters
fures

nectable or contactable surface is defined as anyurface on a CONNECTOR that has an

ential in which physical contact occurs withany other surface on an opposing ¢
nectable surfaces may include (but are not limited to): sealing surfaces as intended by d
metry of external or internal threads, facesshrouds or grips. These are surfaces on a

can possibly interact with another CONNECTOR.

Idenqtify the diameters and features. en*the RESERVOIR CONNECTOR under evaluation tha

pot
out
(an

NOT
ano
inte]
ors

bntial to be a connectable surface.Such diameters may include any internal diameters (
bide diameters (ODs) of the RESERVOIR CONNECTOR. Also, consider features such as threa
I other connectable geometries).

E Non-connectable surfaces are surfaces that will not come in contact during an inter
her component. Thesé cah include (but are not limited to): root geometry of external or inter
rnal bore geometry.that cannot be accessed by other CONNECTORS, geometry that will be coversg
hap-on shrouds andgrips.

Identify the diameters and features on the RESERVOIR CONNECTOR of the ISO 18250 series th

pot
not

bntial tode'a connectable surface. Such critical diameters, threads, and ribs shall includ
be limited to, the LMC, MMC and NMC of the diameters and or features.
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EXAMPLES

Radii (internal and external), fillets, chamfers, edges of cylinders, or any surface edge.

An example of a typical fixed collar male CONNECTOR's diameters to be evaluated are shown in
Figure B.1. Features that shall be evaluated include, but are not limited to:

a)

b)
‘)

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

EXAMPLE
by the grey band) shown in Figure B.1.

the minor and major thread diameters; and

the fluid pathway ID.
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"OLD.

Key
@1.D. insid¢ diameter of the feature
@0.D. outsifle diameter of the feature

Figure B.1 — Example of typical fixed collar male CONNECTOR @iiameters to be evaluated

A similar ¢gxample for a full threaded female CONNECTOR is shownin Figure B.2. Again, both ends

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

' ‘
o

7 %/%_
b B 5 (DITD. 50p20D:

Key
@1.D. insid¢ diameter of the. feature
@0.D. outsifle diameterfofthe feature

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

of a

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
between the ribs.

gap

16 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=d6f6cc7cf33031645187dc76bf08c1fb

/)

B

U

ISO 18250-1:2018(E)

Key]

Thd
the

gap

Key

N\CERA

effective diameter

Figure B.3 — Example of a typical rib diametef:. to be evaluated

same concept is displayed for a CONNECTOR with a lug,.as.in Figure B.4. The effective ¢

liameter of

lug shall be evaluated. Additionally, the base diameterofthe lug shall be evaluated, along with the

between the lugs.

[N

effectiverdiameter

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

There are four general types of interfaces that shall be evaluated for the analysis:

a)
b)
‘)
d)

cylinder-to-cylinder,
cylinder to full thread,

cylinder to lug thread, and

thread-to-thread.

Figure B.5 displays the cylinder-to-cylinder interface, where one cylinder interacts with another.

© ISO 2018 - All rights reserved
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-

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

Figure B.6|displays the cylinder to full thread interface, where the thread of ong‘of'the CONNECTIORS
creates a potential connectable surface with another CONNECTOR's ID. This example is further detaliled
in the cros$- section view of Figure B.7.

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

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

Similar to the full thread example, the cylinder to lug thread interface is shown in Figure B.8 and
Figure B.9, where the external lug of one of the CONNECTORS creates a potential connectable surface
with another CONNECTOR’s ID.
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Figure B.8 — Example of a typical cylinder to external lug interface to be evalugted

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 fhread of a
CONNECTOR is shown to be evialuated against the possible CONNECTABLE SURFACE of an interipr thread.

In g very specific condition where the diameters of the thread forms overlap, the interfage between
the[root and crest of th€)opposing thread form needs to be considered as a connectable surflace. In this
situation, the threadforms could inadvertently engage. The inadvertent engagement can occyir between
lug kype, full thread'type or a combination of the two.

© ISO 2018 - All rights reserved 19
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Figure B

B.2.4 Id¢

The poten
prevent co

The potent
following i
to another.

— a “fille
betwe

— theou
socket]

— the exf
could f

EXAMPLE
that of the i

.10 — Example of a typical thread-to-thread interface to'be evaluated (cross-sectid
view)

entification of the insertion and interaction potential of contactable surfaces

fial for insertion and interaction shall be evaluated by checking for features that w
htactable surfaces from MISCONNECTION.

ial for insertion is defined as the possibility of one component inserting into the other.
5 a non-exhaustive list of criteria that'would indicate insertion potential of one CONNEC
Insertion potential may in principle exists if:

» o«

t-to-fillet,” “chamfer-to-chamfer,” “chamfer-to-fillet,” or any other similar contact ocq
en the edges of two cylindrical or conical features,

er diameter of a conical or cylindrical feature is equal to or less than the inner diameter
or bore of another‘component,

ernal dimengions of a feature (not necessarily conical or cylindrical) are such that the feaf
it within an.ihternal geometry on another component,

A grip.with external protruding ribs having an overall edge-to-edge distance less than or equ
\teriopdimensions of a socket of any shape.

n

uld

The
TOR

urs

of a

ure

hl to

the

Figure B.1

1 shows two CONNECTORS that are evaluated in the analysis. Figure B.11 identifies

potential misconnecting surfaces. However, a MISCONNECTION prevention feature or geometry inhibits
the CONNECTORS from misconnecting.

A 2D or 3D graphical depiction of the CONNECTORS can be an efficient way to visualize the effect of a
MISCONNECTION prevention feature. However, other methods may be used.
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Key]

B.2,

Thd
and

To
and
reld

whg

potential misconnecting surfaces
MISCONNECTION prevention features

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

5 *Calculation of clearances (gaps), overlaps and interferences

dimensions of a potential interacting eontactable surface ID and OD pairs are evalua
MMC in order to determine if a clearanee (gap), overlap or interference exists.

Hetermine the type and level of interaction between two contactable surfaces (such

tionship A at MMC conditions'and Formula (B.2) for relationship B at LMC conditions:

A=1ID i, —OD
B=ID . —OD i
bIre

IDmin’~'is the minimum inside diameter at MMC;

fed at LMC

as an OD

ID pair), calculate their relationship when both are at MMC and LMC using the Formula (B.1) for

(B.1)

(B.2)

1D isthe maximum inside diameter :\fTMF;

ax

ODpin is the minimum outside diameter at LMC;

ODmax is the maximum outside diameter at MMC.

The entire diametrical range of the surface needs to be included. The LMC value of a male cone is the
minimum diameter at the small end of the cone. The MMC value of the same male cone is the maximum
diameter of the large end of the cone.

© ISO 2018 - All rights reserved
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B.2.6 *Analysis of the mathematical results of clearances (gaps), overlaps and
interferences

If Formulae (B.1) and (B.2) both 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 entrapp

ed air.

If the resulting value of the MMC Formula (B.1) (relationship A) 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

CONNECTIO

For the cag

case of an
determine

If both Forj

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

nd a

N is possible.

e of 0 mm values, where by a line to line interface is determined, this is considered &'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 interfere

exists at al

See summj

A MISCONN
of the two
compared
determine

material conditions.
Iry in Table B.1.

ECTION may still be possible depending on the level of interferénce 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.

If the value of relationship B as derived from the dimensional analysis is greater than the va

listed in T4
the dimenj
sufficient ]

determine

ible B.2 then no MISCONNECTION is possible. If the value of relationship B as derived f
ional analysis is less than the values listed’in Table B.2 then the interference may no
0 prevent a MISCONNECTION. NON-INTERCONNECTABLE (physical) testing is then require
if a MISCONNECTION is possible.

Table B.1 — Dimensignal analysis from the formula results

cial
1 to

nce

ties

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

r to

ues
fom
[ be
 to

Resulyof Result of Outcome
relationship A | relationship B
For values less than 0,5 mm, MISCONNECTION possible: Perform physical
. . TEST METHODS.
Positive yalue Positive value )
For values greater than 0,5 mm, clearance, no CONNECTION possible for
all material conditions.
. o Size of the ID and OD overlap within the tolerance range. CONNECTIGN
Zero or nepative | Zero or positive 1 . o :
valud value ensured within the range of material conditions (neglecting featurgs
preventing MISCONNECTION): Perform physical TEST METHODS.
Negative balue Negative value Interference. CONNECTION possible depending on the level of minimym
& & interference and the stiffness of the materials. See Table B.2.

Table B.2 — MISCONNECTION interference limits

Dimensions in millimetres

Type of interface

No MISCONNECTION is possible2 when the B values 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 nj

Thd

mechanical TEST METHQOD evaluates these pnfﬂnfiql MISCONNECTIONS to determineifac

ade.

leak TEST METHOD determines whether a MISCONNECTION creates a seal adequate)to inc

administer fluid.

B.3

Thd
or f]
me(

Thd
uni
in B

B.3
Thd
a)

b)

B.3
The

.2 *Requirements

RESERVOIR CONNECTOR under evaluation shall disengage from the target interference
pature under its own weight or 0,02 N (about 2 g), whichever is greater, when tested ac
hanical TEST METHOD in B.3.5, or the MISCONNECTION is classifiéd as an unintended coNy

RESERVOIR CONNECTOR and simulated mating CONNEGTOR, which is classified as
ntended CONNECTION, shall leak more than 75 % of the tefalfluid when tested per the TE
.3.6, or the CONNECTION is classified as an unacceptablé:\MISCONNECTION.

.3 RESERVOIR CONNECTOR under evaluation

RESERVOIR CONNECTOR under evaluation shali'be made:

of a material with a nominal modulus of-elasticity in tensile or flexure within the range
— the minimum modulus as specified for the RESERVOIR CONNECTOR, and

— the minimum modulus plus*t00 MPa; and

to (as far as is practicable)dimensions within, but biased to the worst case extents of, th
range of the RESERVOIR CONNECTOR design being evaluated.

.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
intérference CONNECTOR or feature plus 100 MPa;

dvertently

ONNECTOR
ording the
[ECTION.

having an
5T METHOD

e tolerance

be prodtced (e.g. moulded or machined) from a material with a nominal modulus of elasticity

the target

b)

c)

© ISO 2018 - All rights reserved
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sized and

appropriately modified to reflect the interference as calculated during the dimensional analysis; and

The actual samples of the RESERVOIR CONNECTORS 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 are intended to 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.

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

feature

The target interference CONNECTOR or feature is intended to be customized to the as-built
metrology of the RESERVOIR CONNECTOR under evaluation. Therefore, the target interference CONNECTOR or

is intended to be expendable during the test.

B.3.5 Mechanical TEST METHOD

B.3.5.1 Apparatus

a) The RESERVOIR CONNECTOR under evaluation.

b)
‘)

B.3.5.2 T

Prior to te

B.3.5.3 *
a) Attem
CONNE
of 70 |
rotatid
b)
NOTE
CONNE
The as
under
latchin
c) Withog
d) While
under
e) Ifthe
CONNE
to the
RESER]
feature.
f) Ifthe
given i
g)
h)

The ta

get interference CONNECTOR or feature.

A mea

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

s to simultaneously apply an axial force of 70 N and a torque of 0,12 N-m.

est sample preconditioning

bting, precondition the RESERVOIR CONNECTOR under evaluation and the target interfere
CONNECTOR or feature at 20 °C £ 5 °C and a relative humidity of 50 % *+ 10 % for notless than 1 h.

simul;]:ed mating CONNECTOR under its own weight.

PROCEDURE

bt to assemble the RESERVOIR CONNECTOR under evaluation-to the target interfere

nce

nce

CTOR or feature by applying an axial force at a rate of 10 N/s + 1 N/s up to an applied force

[ + 1 N and a simultaneous torque of 0,12 N-m * 0,02 N“m to a limit of no more than 9(
n. Apply the torque in a clockwise direction.

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

sembly method may need to be revised-depending on design of the RESERVOIR CONNEC
evaluation (e.g. the presence of features to prevent rotation, floating or rotatable collar:
g mechanisms) maintaining the(force and torque requirements.

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

holding the target intenference CONNECTOR or feature with the RESERVOIR CONNEC
evaluation below, canfirm that the assembled RESERVOIR CONNECTOR disengages from

ESERVOIR CONNECTOR under evaluation does not disengage and the mass of the RESERYV
CTOR under-gvaluation is less than 2 g, clamp one end and then apply a force of 0,02 N nor
CONNECTION axis at the opposite end of the unclamped end. Confirm that the assem
JOIR CONNECTOR under evaluation disengages from the target interference CONNECTO

h

° of

the

TOR
, Or

jue.

TOR
the

[OIR
mal
led
or

ESERVOIR CONNECTOUR UNJET EVaiuation d0es Mot dISENgage, Perfor te [eak TEST MET
n B.3.6.

HOD

If applicable (i.e. for a threaded RESERVOIR 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.

B.3.6 Leak TEST METHOD

B.3.6.1 Apparatus

a) The RESERVOIR CONNECTOR under evaluation.
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The appropriate target interference CONNECTOR or feature with provision for attachment of the

pressure source.
A means to simultaneously apply an axial force of 70 N and a torque of 0,12 N-m.

Distilled or potable water. The water may be dyed with methylene blue or other chemica
that does not noticeably change the rheological behaviour of water.

Is at a dose

The MANUFACTURER should evaluate the clinical relevance of the medium used for this leak TEST
METHOD as there can be instances where water does not adequately represent the clinical use. The
clinical use of both the RESERVOIR CONNECTOR under evaluation as well as the APPLICATION represented

by fhe target interierence CONNECTOR or feature should be considered. For example, there can be
cirqumstances where under actual clinical use, the fluid that flows through the MISEpNNECTION
betveen the RESERVOIR CONNECTOR being evaluated and the target interference CONNECTOR or feature
could be of higher viscosity. A higher viscosity fluid can result in less leakage and\more fljiid flowing
through the fluid path.
e) |A syringe with a minimum volume capacity of 10 ml.
EXAMPLE A syringe complying with ISO 7886-1.
f) |Alength of tubing not exceeding 15 cm in length with an inner diameter not less than thg maximum
inner diameter of the bore of the target interference connector-or feature.
g) |A pinch clamp sized for the tubing.
h) |A weigh pan.
i) |Gram scales.
B.3|6.2 Test sample preconditioning
Prigr to testing, precondition the RESERYOIR CONNECTOR under evaluation and the target ifterference
CONNECTOR or feature at 20 °C + 5 °C and'a relative humidity of 50 % + 10 % for not less thar} 1 h.
B.316.3 PROCEDURE
a) |Assemble the RESERVOIR'GONNECTOR to the target interference CONNECTOR or feature by applying
an axial force at a rate.of 10 N/s = 1 N/s up to an applied force of 70 N + 1 N and a sirhultaneous
torque of 0,12 N-nz-#/0,02 N-m to a limit of no more than 90° of rotation. Apply the forque in a
clockwise direction.
b) |Hold the assemibly force and torque or rotation angle for 10 s + 1 s.
The assembly method may need to be revised depending on design of the RESERVOIR (ONNECTOR
undexs-evaluation (e.g. the presence of features to prevent rotation, floating or rotatabld collars, or
latching mechanisms) 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 RESERVOIR CONNECTOR under evaluation and target interference CONNECTOR or feature are

pre-attached per the fit test described in B.3.5, they need not be reassembled.

c) Without activation of any latch or disengagement mechanism, release applied force and torque.

d) Assemble the apparatus as shown in Figure B.12 with the fluid path of the RESERVOIR CONNECTOR
under evaluation and target interference CONNECTOR or feature and the outlet of the orifice/tubing

on a level plane.

© ISO 2018 - All rights reserved
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e) Prime the RESERVOIR CONNECTOR under evaluation and target interference CONNECTOR or feature,
tubing and the simulated orifice with water by filling the circuit until water drips from the end of

the ori

fice or tubing. Pinch the tubing to prevent leakage.

f) Place the syringe on the scales and zero the scales by pressing the tare button.

g) Fill the syringe with water.

h) Weigh

the filled syringe on the scales and RECORD this mass as m (syringe water only).

i) Press the filled syringe into the simulated mating CONNECTOR and open the pinch clamp.

j)  Confir

leak w

k) Placet

1) Place t

collect]

m) Slowly

n) Weigh

repres

o) Calcul

m

Ly, =—
where

mq is

my is

p) Confir

n that the CONNECTION between the syringe and the simulated mating CONNECTOR ddes
nter during the test.

he weigh pan onto the scales and zero the scale by pressing the tare button.

ed in the weigh pan.
depress the syringe plunger such that the water is fully expelled in-7.s to 15 s.

the pan with water collected from the end of the tubing. RECORD this mass as my.
ents the water that did not leak from the assembly.

hte the percentage of water leaking (L) from the MISCONNECTION using Formula (B.3).

L)

%100 (
mq

rhe mass measured in step h);
rhe mass measured in step n).

n that Ly, > 75.

not

he weigh pan under the orifice or tubing such that water that emerges from the tubing is

his

3.3)
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Figure B.12 — Leak TEST'METHOD setup
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Annex C
(normative)

*Positive pressure liquid leakage TEST METHOD

C.1 Principle

A CONNECTOR is assembled to a reference CONNECTOR. Water is introduced into the CONNEGTION fand
pressurizef for the hold period.

C.2 *Test conditions

C.2.1 Tept sample preconditioning

Prior to testing, precondition the CONNECTORS under test at 20 °C * 5 °€ and 50 % * 10 % relafive
humidity fpr not less than 24 h. Preconditioning does not need to be performed for a CONNECTOR nade
from non-Hygroscopic materials.

C.2.2 Enyironmental test conditions

Perform tepts at a temperature within the range of 15 °C to 30-€ and at a relative humidity between 25 %
and 65 %, Ginless other ranges are specified in the relevant APPLICATION part of the ISO 18250 series.

C.3 Apparatus
a) The male or female CONNECTOR under test!

b) The appropriate reference CONNECTOR, as specified in the relevant APPLICATION part of|the
ISO 18R50 series for the leakage TEST METHOD, to be assembled to the CONNECTOR under test.

c) A means to simultaneously apply an axial force of 27,5 N and torque of 0,12 N-m, or more if required
by the[relevant APPLICATION part of the ISO 18250 series.

d) Ameanstocontain andpressurize water to the specified test pressure. Rigid fixtures and appargtus
materials (such as metal or very stiff plastics) should be used to avoid inaccurate test results.

e) A pregsure gauge capable of measuring the applied positive liquid pressure with a minimpum
accuracy of 1% of the reading.

f) A devig€eapable of measuring and displaying the elapsed time with an accuracy of + 1 s.

g) Distilled or potable water. The water may be dyed with methylene blue or other chemicals at a dose
that do not noticeably change the rheological behaviour of water.
C.4 PROCEDURE

a) Fora TWIST-LOCK CONNECTOR

1) Assemble the CONNECTOR under test to the appropriate male or female REFERENCE CONNECTOR,
both CONNECTORS being dry.
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b)

d)

f)

g)

h)

C.

ISO 18250-1:2018(E)

2)

Take care not to make the locking lugs interfere with each other, place the CONNECTOR under

test by applying axial force not less than 27,5 N, or different if specified in the relevant
APPLICATION part of the ISO 18250 series, so that CONNECTORS fully contact mating surfaces.

3)

Assemble by applying an axial force not less than 27,5 N for a minimum of 5 s, or different

if specified in the relevant APPLICATION part of the ISO 18250 series, while rotating the
CONNECTOR under test to a torque not less than 0,12 N-m, or different if specified in the relevant

APPLICATION part of the ISO 18250 series, until fully assembled.

For floating or rotating screw-thread locking CONNECTORS

TJ Assemble the CONNECTOR under test to the appropriate male or female reterence
both CONNECTORS being dry.
2) Insert the male geometric feature into the female port and then screw the,revolvin

the thread is securely engaged. During insertion the force can vary dependent on th
of a sealing membrane in differentlocations and on physical properties.‘After engage
the CONNECTION by applying a 0,25 N-m, or different if specified imthe relevant A
part of the ISO 18250 series, torque to the revolving lock for a time between 5 s and

For a locking CONNECTOR with fixed threads

1) Assemble the CONNECTOR under test to the appropriate male or female reference ¢
both CONNECTORS being dry.
2) Assemble by applying an axial force of between 26,5 N and 27,5 N for 5 s to 6 s wh

the CONNECTOR under test to a torque of between 0,08 N-m and 0,12 N-m, or
specified in the relevant APPLICATION part of'this series of standards. After engage
the CONNECTION by applying a 0,12 N-m, or-different if specified in the relevant A
part of the ISO 18250 series, torque fora time between 5 s and 10 s.

Introduce water into the assembly to_expel the air. If the RESERVOIR system is vented,
vent might be required to prevent leakage.

Ensure that the outside of the CONNECTOR assembly is dry.

With the axis of the assembled CONNECTOR horizontal, seal the assembly outlet and ir
internal water pressure to SOfg kPa, or different if specified in the relevant APPLICAT

the ISO 18250 series:

Maintain the pressure for the hold period of 30 s, or different if specified in the relevant A
part of the 1SO 18250 series, while maintaining the assembled CONNECTORS in the
orientation.

Visualljrinspect for a falling drop of water from the CONNECTION during the specified ho

ONNECTOR,

b lock until
e presence
ment settle
PPLICATION
10 s.

ONNECTOR,

le rotating
Hifferent if
ment settle
PPLICATION

cealing the

crease the

[ON part of

PPLICATION
horizontal

|d period.

Test report

The test report shall include at least the following elements:

a statement specifying that testing was performed according to ISO 18250-1:2018, Annex C, Positive

pressure liquid leakage test method;

the description/identification of the CONNECTORS under test;
the number of CONNECTORS tested;

the applied pressure used;

the acceptance criterion used;

© ISO 2018 - All rights reserved
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— the measured test pressure;
— the hold period of the test; and

— the presence or absence of a falling drop of water within the test period of 30 s, or different if
specified in the relevant APPLICATION part of the ISO 18250 series.
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Annex D
(normative)

*Sub-atmospheric-pressure air leakage TEST METHOD

Air
atm

D.2

D.2

Pri
hun

fromn non-hygroscopic materials.

D.2

Per
and|

D.3

a)
b)

)

d)

e)
f)

Princinle
€ipie

leakage during aspiration in a CONNECTOR assembly is tested by measuring the~chaj
ospheric pressure over time after the vacuum source is shut off.

*Test conditions

.1 Test sample preconditioning

r to testing, precondition the CONNECTORS under test at 20 °€ £ 5 °C and 50 % * 10
hidity for not less than 24 h. Preconditioning does not need to bé performed for a CONNE

.2 Environmental test conditions

form tests at a temperature within the range of 152640 30 °C and at a relative humidity bet
65 %, unless other ranges are specified in the relevant APPLICATION part of the ISO 18250

Apparatus
The male or female CONNECTOR under test.

The appropriate reference, CONNECTOR, as specified in the relevant APPLICATION [
[SO 18250 series for the leakage TEST METHOD, to be assembled to the CONNECTOR undef

A means to simultaneously apply an axial force of 27,5 N and torque of 0,12 N-m, or more
by the relevant APPLICATION part of the ISO 18250 series.

A vacuum Source,
EXAMPLE A syringe in accordance with ISO 7886-1.
A devige.capable of measuring and displaying the elapsed time with an accuracy of + 1 s

A-pressure gauge capable of measuring the applied sub-atmospheric pressure.

1ge in sub-

% relative
CTOR made

ween 25 %
series.

art of the
test.

if required

g)
h)

A stop valve.

Aleak proof plug.

An automated pressure decay leak test system may be substituted for items d), f), g) and h).

If a digital pressure gauge is used with manual recording of data, the gauge should incorporate some
form of a data stabilization algorithm to facilitate easy reading of the digital display.

©IS
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D.4 PROCEDURE

a) Fora TWIST-LOCK CONNECTOR

b)

d)

f)

g)
h)

j)

k)
D)

32

1y

2)

3)

For flopting or rotating screw-thread locking CONNECTORS

1y

2)

For a lpcking CONNECTOR with fixed threads

1y

2)

Assemple the sub-atmospheric-pressure air leak test apparatus (see example in Figure D.1).

If the RESERVOIR system-isivented, sealing the vent might be required to prevent leakage.

Assemble the CONNECTOR under test to the appropriate male or female REFERENCE CONNECTOR,
both CONNECTORS being dry.

Taking care not to make the locking lugs interfere with each other, place the CONNECTOR
under test by applying axial force not less than 27,5 N, or different if specified in the relevant
APPLICATION part of the ISO 18250 series, so that CONNECTORS fully contact mating surfaces.

rent
the
fant

Agsemble the CONNECTOR under test to the appropriate male or female reference CONNECTOR,
bath CONNECTORS being dry.

Ingert the male geometric feature into the female port and then sérew the revolving lock yntil
the thread is securely engaged. During insertion the force canvary dependent on the presgnce
of p sealing membrane in different locations and on physical properties. After engagement sqttle
the CONNECTION by applying a 0,25 N-m, or different if specified in the relevant APPLICATION
palrt of the ISO 18250 series, torque to the revolving lockfor a time between 5 s and 10 s.

Agsemble the CONNECTOR under test to the apptopriate male or female reference CONNECTOR,
both CONNECTORS being dry.

Agsemble by applying an axial force of between 26,5 N and 27,5 N for 5 s to 6 s while rotaging
the CONNECTOR under test to a torque of between 0,08 N-m and 0,12 N-m, or different if
specified in the relevant APPLICATION part of the ISO 18250 series. After engagement settlelthe
COINNECTION by applying a 0,12 N:m, or different if specified in the relevant APPLICATION paft of
the ISO 18250 series, torque fora time between 5 s and 10 s.

The infernal volume'of the leak test apparatus on the test sample side of the stop valve (oppdsite

the va¢uum source)'shall not exceed 25 ml.

Seal the outlet-bore of the CONNECTOR under test so that it is airtight.

Apply the-sub-atmospheric pressure specified in the relevant APPLICATION part for the CONNEC|TOR

Hwadax faond ol fbha ol
Systen oo CT cCStTantr Crost—Trtvarves

RECORD the pressure and start the stopwatch.

Wait the hold period specified in the relevant APPLICATION part for the CONNECTOR system under
test and record the pressure and time.

Calculate the change in pressure.

Calculate the leakage index L on the basis of the following Formula (*D.1).
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L:p—SXVXE

Pt At

where

L  istheleak age index;
ps is the specified nominal sub-atmospheric test pressure;

pt is the actual sub-atmospheric test pressure at the start of the test;

(*D.1)

EXA
39 K
25s

D.5
Thd

v isthe volume between the valve and the test specimen;
Ap is the pressure change during the test period;

At is the test period.

MPLE At a specified sub-atmospheric pressure of 40 kPa (gauge), a test‘sub-atmospheric

pressure of

Pa (gauge) and a total volume of 10 ml, a pressure change of 10 kPa (gauge).is established withip a period of

or

—4x10* 6 1x10*
L=—x10x10 " x

-3,9x10* 25
L=0,0041Pa-m> /s

Verify that the leakage index does not exceed the value specified in the relevant ApPLIQ
for the CONNECTOR system under test.

Test report
test report shall include at least the.following elements:

a statement specifying that tesfing was performed according to ISO 18250-1:2018, An
atmospheric-pressure air leakage test method;

the description/identification of the CONNECTORS under test;
the number of CONNECTORS tested;

the applied pressure used;

the acceptance criterion used;

the voliune of the test apparatus;

the'hold period of the test;

ATION part

hex D, Sub-

the pressure at the start and end of the test; and

the calculated leak index.
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leak-prpof plug

CONNE(TOR under test

referenfe CONNECTOR

stop-valve

vacuunj source, e.g. a syringe
pressutle-measuring device, e.g. a manometer

Figure D.1 — Example sub-atmosphéric-pressure air leakage test apparatus
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Annex E
(normative)

*Stress cracking TEST METHOD

Ac
eva

E.2

E.2

Pri
hun

fromn non-hygroscopic materials.

E.2

Per
and|

E.3

a)
b)

)

d)

E.4 PROCEDURE

Princinle
cipie

DNNECTOR is securely assembled to an appropriate reference CONNECTOR and the~CONNECTION is

uated for stress cracking by demonstrating that it properly seals utilizing the leak/tést.

*Test conditions

1 Test sample preconditioning

r to testing, precondition the CONNECTORS under test at 20 °€ # 5 °C and 50 % *+ 1
hidity for not less than 24 h. Preconditioning does not need to beé performed for a CONNE

2 Environmental test conditions

% relative
CTOR made

form tests at a temperature within the range of 1526+to 30 °C and at a relative humidity befween 25 %

65 %, unless other ranges are specified in the relevant APPLICATION part of the ISO 18250

Apparatus

The male or female CONNECTOR under test.

series.

The appropriate reference CONNECTOR, as specified in the relevant APPLICATION part of the ISO 18250

series for the stress cracking\TEST METHOD, to be assembled to the CONNECTOR under tesf.

A means to simultaneously apply an axial force of 27,5 N and torque of 0,12 N-m, or more
by the relevant APPLICATION part of the ISO 18250 series.

if required

A device capable’of measuring and displaying the elapsed time with an accuracy of + 1( min for at

least 48 h.

Foy a TWIST-LOCK CONNECTOR

1) Assemble the CONNECTOR under test to the appropriate male or female reference CONNECTOR,

both CONNECTORS being dry.

2) Taking care not to make the locking lugs interfere with each other, place the CONNECTOR
under test by applying axial force not less than 27,5 N, or different if specified in the relevant
APPLICATION part of the ISO 18250 series, so that CONNECTORS fully contact mating surfaces.

3) Assemble by applying and axial force not less than 27,5 N for a minimum of 5 s, or different
if specified in the relevant APPLICATION part of the ISO 18250 series, while rotating the
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b)

E.5 Testreport

The test report shall include at least the following elements:

36

CONNECTOR under test to a torque not less than 0,12 N-m, or different if specified in the relevant

APPLICATION part of the ISO 18250 series, until fully assembled.

For floating or rotating screw-thread locking CONNECTORS

1) Assemble the CONNECTOR under test to the appropriate male or female reference CONNECTOR,

both CONNECTORS being dry.

2) Insert the male geometric feature into the female port and then screw the revolving lock until
the thread is securely engaged. During insertion the force can vary dependent on the presence

of a sealing membrane in different locations and on physical properties. After engagement settle

For a lpcking CONNECTOR with fixed threads

1) Agsemble the CONNECTOR under test to the appropriate male or female reference CONNECT

both CONNECTORS being dry.

2) Agsemble by applying an axial force of between 26,5 N and 27,5 N for 5's to 6 s while rota

ION

OR,

fing

the CONNECTOR under test to a torque of between 0,08 N-m andC0;12 N-m, or different if

specified in the relevant APPLICATION part of the ISO 18250 series*After engagement settle
CONNECTION by applying a 0,12 N-m, or different if specified in the'relevant APPLICATION pa
the ISO 18250 series, torque for a time between 5 s and 10 s.

the
't of

Leave the CONNECTOR under test and reference CONNECTOR assembled for not less than 48 h unfess

otherwise specified in the relevant APPLICATION part of the\ISO 18250 series.

Verify [that the CONNECTOR under test properly seals by performing a leakage test as specifie
the relevant APPLICATION part of the ISO 18250 seriés. The preconditioning PROCESS of the leaH
test nged not be performed.

a statgment specifying that testing'was performed according to ISO 18250-1:2018, Annex E, St
cracking test method;

the degcription/identification of the CONNECTORS under test;
the number of CONNECTORS tested;
the dufation of the test; and

the reqults af-the leakage test performed.

1 in
age

€SS
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F1
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Annex F
(normative)

*Resistance to separation from axial load TEST METHOD

Thd
bet
CON

F.2

F.2

Pri
hun

from non-hygroscopic materials.

F.2

Per
and

F.3

a)
b)

Princinle
€ipie

security of the CONNECTION to an axial pull is determined by applying an axial separ
veen the assembled CONNECTOR under test and the appropriate reference. CONNH
NECTION is expected to be maintained.

*Test conditions

1 Test sample preconditioning

r to testing, precondition the CONNECTORS under test at 20 °€ + 5 °C and 50 % * 10
pidity for not less than 24 h. Preconditioning does not needto be performed for a CONNE

2 Environmental test conditions

form tests at a temperature within the range of 15°C to 30 °C and at a relative humidity bet
65 %, unless other ranges are specified in the;relevant APPLICATION part of the ISO 18250

Apparatus
The male or female CONNECcTOR(under test.

The appropriate reference~CONNECTOR, as specified in the relevant APPLICATION {
[SO 18250 series for the resistance to separation TEST METHOD, to be assembled to the
under test.

A means to simultaneously apply an axial force of 35 N and torque of 0,12 N-m, or more
by the relevant-APPLICATION part of the ISO 18250 series.

A device capable of measuring and displaying the elapsed time.

A medns of measuring the applied axial separation force.

ation force
CTOR. The

% relative
CTOR made

ween 25 %
series.

art of the
ONNECTOR

if required

F.4
a)

©IS

— PROCEDURE

For a TWIST-LOCK CONNECTOR

1) Assemble the CONNECTOR under test to the appropriate male or female reference ¢
both CONNECTORS being dry.

ONNECTOR,

2) Taking care not to make the locking lugs interfere with each other, place the CONNECTOR
under test by applying axial force not less than 27,5 N, or different if specified in the relevant
APPLICATION part of the ISO 18250 series, so that CONNECTORS fully contact mating surfaces.

3) Assemble by applying an axial force not less than 27,5 N for a minimum of 5 s, or different
if specified in the relevant APPLICATION part of the ISO 18250 series, while rotating the

02018 - All rights reserved
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CONNECTOR under test to a torque not less than 0,12 N-m, or different if specified in the relevant
APPLICATION part of the ISO 18250 series, until fully assembled.

b) For floating or rotating screw-thread locking CONNECTORS

1) Assemble the CONNECTOR under test to the appropriate male or female reference CONNECTOR,
both CONNECTORS being dry.

2) Insert the male geometric feature into the female port and then screw the revolving lock until
the thread is securely engaged. During insertion the force can vary dependent on the presence
of a sealing membrane in different locations and on physical properties. After engagement settle

: ION

c) Foralpcking CONNECTOR with fixed threads

1) Agsemble the CONNECTOR under test to the appropriate male or female reference CONNECTOR,
both CONNECTORS being dry.

2) Agsemble by applying an axial force of between 26,5 N and 27,5 N for 5°s to 6 s while rotafing
the CONNECTOR under test to a torque of between 0,08 N-m andC0;12 N-m, or different if
specified in the relevant APPLICATION part of the ISO 18250 series After engagement settlelthe
COINNECTION by applying a 0,12 N-m, or different if specified in the'relevant APPLICATION paft of
the ISO 18250 series, torque for a time between 5 s and 10 s.

d) Apply minimum axial force of 35 N, or different if specified inthe relevant APPLICATION part of|the
ISO 18250 series, in a direction away from the test fixture\at a rate of approximately 10 N/s yntil
the mipimum specified force is reached. For cONNECTQRSWith floating collar apply the axial f¢rce
to the pody that includes the mating surfaces.

e) Hold the axial force for the hold period of 15 s, or'different if specified in the relevant APPLICATION
part of the ISO 18250 series. Do not apply any force in other directions.

f) Verifythat the CONNECTORS have not completely detached.

E5 Testreport
The test report shall include at leastthe following elements:

— a stat¢ment specifying.that testing was performed according to ISO 18250-1:2018, Annek F,
Resistance to separatiémfrom axial load test method;

— the CONNECTORS under test;
— the number of GONNECTORS tested;

— the appliedraxial force;

— the duration of the test; and

— the presence or absence of the separation of the CONNECTORS.
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G.1

ISO 18250-1:2018(E)

Annex G
(normative)

*Resistance to separation from unscrewing TEST METHOD

The

be

G.2

G.2

Pri
hun

from non-hygroscopic materials.

G.2

Per
and

insiecting the CONNECTION after applying specified unscrewing torque. The CONNECTION is ¢

Princinle
ciple
security of CONNECTION to a twist of male and female locking CONNECTORS is~dete

aintained.

*Test conditions

.1 Test sample preconditioning

r to testing, precondition the CONNECTORS under test at 20 °€ + 5 °C and 50 % * 10
pidity for not less than 24 h. Preconditioning does not needto be performed for a CONNE

.2 Environmental test conditions

form tests at a temperature within the range of 15°C to 30 °C and at a relative humidity bet
65 %, unless other ranges are specified in the;relevant APPLICATION part of the ISO 18250

rmined by
xpected to

% relative
CTOR made

ween 25 %
series.

G.3 Apparatus

a) |The male or female cONNECcTOR(under test.

b) |The appropriate reference-CONNECTOR, as specified in the relevant APPLICATION part of the
[SO 18250 series for the resistance to separation TEST METHOD, to be assembled to the (ONNECTOR
under test.

c) |A means to simultaneously apply an axial force of 27,5 N and torque of 0,12 N-m, or more|if required
by the relevant-APPLICATION part of the ISO 18250 series.

d) |A device capable of measuring and displaying the elapsed time.

e) |A mednsof measuring the applied unscrewing torque.

G.4—PROCEDURE

a) Fora TWIST-LOCK CONNECTOR
1) Assemble the CONNECTOR under test to the appropriate male or female reference CONNECTOR,

both CONNECTORS being dry.

2) Taking care not to make the locking lugs interfere with each other, place the CONNECTOR
under test by applying axial force not less than 27,5 N, or different if specified in the relevant
APPLICATION part of the ISO 18250 series, so that CONNECTORS fully contact mating surfaces.

3) Assemble by applying and axial force not less than 27,5 N for a minimum of 5 s, or different
if specified in the relevant APPLICATION part of the ISO 18250 series, while rotating the
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b)

f)

G.5 Testreport

The test report shall include at leastthe following elements:

40

CONNECTOR under test to a torque not less than 0,12 N-m, or different if specified in the relevant
APPLICATION part of the ISO 18250 series, until fully assembled.

For floating or rotating screw-thread locking CONNECTORS

1y

2)

Assemble the CONNECTOR under test to the appropriate male or female reference CONNECTOR,
both CONNECTORS being dry.

Insert the male geometric feature into the female port and then screw the revolving lock until
the thread is securely engaged. During insertion the force can vary dependent on the presence
ofa sealing membrane in different locations and on phy51cal properties. After engagement settle

: ION

Agsemble the CONNECTOR under test to the appropriate male or female refereénce CONNECTOR,
both CONNECTORS being dry.

2) Agsemble by applying an axial force of between 26,5 N and 27,5 N for 5°s to 6 s while rotafing

specified in the relevant APPLICATION part of the ISO 18250 series After engagement settlelthe
CONNECTION by applying a 0,12 N-m, or different if specified in the'relevant APPLICATION paft in

Apply pn unscrewing or disassembly torque as specified inthe relevant APPLICATION part in|the
ISO 189250 series for the CONNECTOR system under test to-the assembly. For CONNECTORS With

floatinfg or rotating collar, apply the unscrewing torque tg-the collar.

Hold the torque at this value for the hold period specified in the relevant APPLICATION part infthe
ISO 18250 series for the CONNECTOR system undertest. Do not apply any supplementary force in

other dlirections.

Verify [that the CONNECTORS have not completely separated.

a stat¢ment specifying.that testing was performed according to ISO 18250-1:2018, Annek G,

Resistance to separatiémfrom unscrewing test method;
the description/identification of the CONNECTORS under test;
the number of GONNECTORS tested;

the appliedsunscrewing torque;

the duration of the test; and

the presence or absence of the separation of the CONNECTORS.
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Annex H
(normative)

*Resistance to overriding TEST METHOD

1—Pri inl
H. 1T—Principle

The resistance to overriding of male and female locking CONNECTORS is determined by, obs
thr¢ad or lugs of the CONNECTOR under test after applying the specified torque.

H.

*Test conditions

H.2Z.1 Test sample preconditioning

Prigr to testing, precondition the CONNECTOR under test at 20 °C<x*5 °C and 50 % * 10
humidity for not less than 24 h. Preconditioning does not need to be performed for a CONNE

fro

H.2

Per
and|

H.

a)
b)

L)

H.4

non-hygroscopic materials.

.2 Environmental test conditions

form tests at a temperature within the range of 152640 30 °C and at a relative humidity bet
65 %, unless other ranges are specified in the relevant APPLICATION part of the ISO 18250

Apparatus
The male or female CONNECTOR under test.

The appropriate reference, CONNECTOR, as specified in the relevant APPLICATION [
[SO 18250 series for the resistance to overriding TEST METHOD, to be assembled to the
under test.

A means to simultaneodusly apply an axial force of 27,5 N and torque of 0,12 N-m, or more
by the relevant APPEICATION part of the ISO 18250 series.

A device capable of measuring and displaying the elapsed time.

A meang of measuring the applied overriding torque.

PROCEDURE

erving the

% relative
CTOR made

ween 25 %
series.

art of the
ONNECTOR

if required

a)

For a TWIST-LOCK CONNECTOR

1) Assemble the CONNECTOR under test to the appropriate male or female reference ¢
both CONNECTORS being dry.

ONNECTOR,

2) Taking care not to make the locking lugs interfere with each other, place the CONNECTOR
under test by applying axial force not less than 27,5 N, or different if specified in the relevant
APPLICATION part of the ISO 18250 series, so that CONNECTORS fully contact mating surfaces.

3) Assemble by applying and axial force not less than 27,5 N for a minimum of 5 s, or

different if

specified in the relevant APPLICATION part of ISO 18250 series, while rotating the CONNECTOR
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b)

H.5 Testreport

The test report shall include at leastthe following elements:

42

under test to a torque notless than 0,12 N-m, or different if specified in the relevant APPLICATION
part of the ISO 18250 series, until fully assembled.

For floating or rotating screw-thread locking CONNECTORS

1) Assemble the CONNECTOR under test to the appropriate male or female reference CONNECTOR,
both CONNECTORS being dry.

2) Insert the male geometric feature into the female port and then screw the revolving lock until
the thread is securely engaged. During insertion the force can vary dependent on the presence
of a sealing membrane in different locations and on physical properties. After engagement settle

: ION

For a lpcking CONNECTOR with fixed threads

1) Agsemble the CONNECTOR under test to the appropriate male or female reference CONNECTOR,
both CONNECTORS being dry.

2) Agsemble by applying an axial force of between 26,5 N and 27,5 N for 5°s to 6 s while rotafing
the CONNECTOR under test to a torque of between 0,08 N-m andC0;12 N-m, or different if
specified in the relevant APPLICATION part of the ISO 18250 series After engagement settlelthe
COINNECTION by applying a 0,12 N-m, or different if specified in the'relevant APPLICATION paft of
the ISO 18250 series, torque for a time between 5 s and 10 s.

Apply the torque specified in the relevant APPLICATION partfer the CONNECTOR system under fest
to the Jassembly. For CONNECTORS with floating or rotating collar, apply the overriding torqug to
the colllar.

Hold the torque at this value for the hold period spetified in the relevant APPLICATION part for|the
CONNE[LTOR system under test. Do not apply any stipplementary force or torque in other directipns.

Verify that the threads, lock lugs or guide grooves of the reference CONNECTOR have not compleftely
extended or over-ridden past the threads af;lock lugs or guide grooves of the CONNECTOR under fest.

a stat¢ment specifying.that testing was performed according to ISO 18250-1:2018, Annex H,
Resistance to overridingtest method;

the description/identification of the CONNECTORS under test;
the number of GONNECTORS tested;

the applied-torque;

the hold period of the test; and

the presence or absence of the threads, lugs, lock lugs or guide grooves of the reference CONNECTOR
overriding the threads, lugs, lock lugs or guide grooves of the CONNECTOR under test.
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