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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 proceglures 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 neededfor
different types of ISO documents should be noted. This document was drafted in accordance'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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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 patehtrights. Detai
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.

blanation on the meaning of ISO specific terms and €xpressions related to conforr
L, as well as information about ISO’s adherence to.the WTO principles in the Techn
Trade (TBT) see the following URL: Foreword - Supplementary information
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The committee responsible for this document is ISO/TC\ 210, Quality management and correspongling

general asp
for voting t

ISO 80369
gases in he

— Part1:
Part 2:
Part 3
Part 5
Part 6:
Part 7:

Part 2(

ects for medical devices, and 1IEC/SC 62D, Elegtromedical equipment. The draft was circulg
o the national bodies of both ISO and IEC.

consists of the following parts, under-the general title Small-bore connectors for liquids
n1lthcare applications:

General requirements

Connectors for breathing-systems and driving gases applications

Connectors for enteralapplications

Connectors fordimb cuff inflation applications

Connectors+or neuraxial applications

Conneetors with 6 % (Luer) taper for intravascular or hypodermic applications

:cCommon test methods

ted

and

An additional part on connectors for urethral and urinary applications is planned.
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Introduction

This part of ISO 80369 was developed because of several incidents, with catastrophic consequences,
resulting from firstly, the administration of inappropriate medication into the alimentary canal and
secondly, from ENTERAL solutions being administered via incorrect routes, including intravenously and
into the airway. Many incidents were reported leading to international recognition of the importance of
these issues, and a need was identified to develop specific CONNECTORS for MEDICAL DEVICES and their
ACCESSORIES used to deliver feed via the ENTERAL route.

The ISO 80369 series has been developed to prevent misconnection between SMALL-BORE CONNECTORS

use
of s

a)
b)

ISO
SM4

Thi
CON
by
CON

CoN
inc
for
and

formula intended for ENTERAL administrationfrom being delivered via an alternative rou

inty

Dur
ENT
spe
inte

feedling sets and ENTERAL syringes.

Int

H in different APPLICATIONS. ISO 80369-1 specifies the requirements necessary to verify {
MALL-BORE CONNECTORS to ensure that

they do not misconnect with other SMALL-BORE CONNECTORS, and
they safely and securely connect with their mating half.

80369-20 contains the common TEST METHODS to support the perfermance requir
LL-BORE CONNECTORS.

5 part of ISO 80369 specifies the design, the dimensions, and the drawings of s
NECTORS intended to be used in ENTERAL APPLICATIONS. Annex-D to Annex G describe t}
vhich this design has been assessed. Other parts of ISO 80369 include requirements for s
NECTORS used in different APPLICATION categories.

mpatible with any of the other CONNECTORS forAPPLICATIONS identified in the ISO 8(
SMALL-BORE CONNECTORS, except as indicated ‘ih G.2. If fitted to the relevant MEDIC/
ACCESSORIES, these CONNECTORS are to, réduce the RISK of medication and liquid

avenously or via an airway device.

ing the development of this Interhational Standard, the committee decided to cover
ERAL system but to have a sepakate International Standard for reservoir CONNECTORS. I
cifies the requirements for ENFERAL reservoir CONNECTORS. This part of ISO 80369 if
rface dimensions for SMAEL"BORE CONNECTORS for access ports and PATIENT interfaces o

his part of ISO 80369,the following print types are used:
requirementssand definitions: roman type;

informativie'material appearing outside of tables, such as notes, examples and references
type. Normative text of tables is also in a smaller type;

termS defined in Clause 3 or as noted: small capitals.

he designs

bments for

MALL-BORE
e methods
MALL-BORE

NECTORS manufactured to the dimensions set out within this part of ISO 80369 are dimpensionally

369 series
\L. DEVICES
nutritional
te, such as

the whole
0 18250-3
icludes the
Nn ENTERAL

in smaller

Int

1S part of 15U oU56Y, the conjunctive oOr 1S used as an 1nclusive or so a statement 1s

combination of the conditions is true.

true if any

The verbal forms used in this International Standard conform to usage described in ISO/IEC Directives,
Part 2, Annex H. For the purposes of this part of ISO 80369, the auxiliary verb

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

part of ISO 80369,

“should” means that compliance with a requirement or a test is recommended but is not mandatory

for compliance with this part of ISO 80369, and

“may” is used to describe a permissible way to achieve compliance with a requirement o
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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.
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Small-bore connectors for liquids and gases in healthcare
applications —

Part 3:
Connectors for enteral applications
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*Scope

5 part of ISO 80369 specifies the dimensions and requirements for the design and
formance of SMALL-BORE CONNECTORS intended to be used for CONNECTIONS,6n ENTERA
ICES and ACCESSORIES.

E1 ENTERAL MEDICAL DEVICES include ENTERAL feeding sets, ENTERAL{ drainage sets, ENTER
PATIENT interface devices including access ports.

5 part of ISO 80369 does not specify the dimensions and redquirements for the MEDIC
LCCESSORIES that use these CONNECTORS. Such requirements. are given in particular In
hdards for specific MEDICAL DEVICES or ACCESSORIES.

5 part of ISO 80369 does not specify requirements forSMALL-BORE CONNECTORS that are
wing:

gastric suction-only MEDICAL DEVICES;
oral-only MEDICAL DEVICES;

EXAMPLE An oral tip syringe thatis-not intended to connect to another MEDICAL DEVICE. It
to administer directly to the PATIENT'S-mouth.

pressurizing and depressurizing the retention mechanism (e.g. balloon) used to ho
ENTERAL MEDICAL DEVICES.int place;

MEDICAL DEVICES for.rectal drainage, rectal administration of medicines or fluid, and
rectal access MEDIGAL/DEVICE;

gastrointestinal-endoscopy equipment;
skin level gastrostomy MEDICAL DEVICES.

E2 _MANUFACTURERS are encouraged to incorporate the SMALL-BORE CONNECTORS specified
b0 80369 into ENTERAL MEDICAL DEVICES Or ACCESSORIES, even if currently not required by f{

functional
L. MEDICAL

WL syringes,

], DEVICES
fernational

sed for the

is intended

d invasive

any other

in this part
he relevant

icular MEDICAL DEVICE standards. It is expected that when the relevant particular MEDICAL DEVIQ

E standards

are

2

EVISed, TEqUITEIMNENtS {07 SMALL-BORE CONNECTORS, a5 Specitied I 1SO80369, wittbe inciuded:

Normative references

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

ISO

14971:2007, Medical devices — Application of risk management to medical devices

IS0 80369-1:2010, Small-bore connectors for liquids and gases in healthcare applications — Part 1: General
requirements

© ISO 2016 - All rights reserved
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ISO 80369-6:2016, Small-bore connectors for liquids and gases in healthcare applications — Part 6:
Connectors for neuraxial applications

ISO 80369-7:—1), Small-bore connectors for liquids and gases in healthcare applications — Part 7:
Connectors with 6% (Luer) taper for intravascular or hypodermic applications

ISO 80369-20:2015, Small-bore connectors for liquids and gases in healthcare applications — Part 20:
Common test methods

ASTM D638-10, Standard test method for tensile properties of plastics

ASTM D79

10 C+ d £

and

electrical if

3 Terms and definitions

For the py
ISO 80369

NOTE f

3.1
ENTERAL
pertaining

3.2

NORMAL U
operation,
instructior

Note 1 to enftry: NORMAL USE should not be confused with INTENDED USE. While both include the concept of us

intended byj
not only the

[SOURCE: [EC 60601-1:2005+A1:2012, 3.71,modified—replaced “OPERATOR” with “USER”.]

3.3
RATED
<value> te

[SOURCE: [EC 60601-1:2005;.3.97]

3.4
USER
person intg

£ £l £ £] ] y £ Y = P Y ol e
COTTITCTITOUSJUT JTCAUT Ul PTUPCTTICS U urtr Cjorceu—urta 1 ST OTCCU- pTaSTIC S

sulating materials

o
TU, ocaitauara ¢

rposes of this document, the terms and definitions given in ISO 80369-1, ISO 8034
20, and ISO 14971 and the following apply.

to the gastrointestinal tract

SE
including routine inspection and adjustments by ‘any USER, and stand-by, according to
s for use

the MANUFACTURER, INTENDED USE focusées-on the medical purpose while NORMAL USE incorpor
medical purpose, but maintenance, serviee, transport, etc. as well

'm referring to a valye\assigned by the MANUFACTURER for a specified operating conditio

racting'with (i.e. operating or handling) the MEDICAL DEVICE

Note 1 to erltry: This includes, but is not limited to, cleaners, maintainers and installers

or convenience, the sources of all defined terms used in this part of ISO 80369 are given in Annek |

9-7,

the

€ as
ates

Note 2 to entry: PATIENTS or other laypersons can be USERS

[SOURCE: I

3.5
USER PROF

EC 62366-1:2015, 3.24]

ILE

summary of the mental, physical, and demographic traits of an intended USER population, as well as any
special characteristics that can have a bearing on design decisions, such as occupational skills and job
requirements

[SOURCE: I

EC 62366-1:2015, 3.29]

1) To be published.

2
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4 General requirements

4.1 General requirements for the ENTERAL APPLICATION

SMALL-BORE CONNECTORS of MEDICAL DEVICES or ACCESSORIES intended for use in ENTERAL APPLICATIONS
made in compliance with this part of ISO 80369 comply with ISO 80369-1 unless otherwise indicated in
this part of ISO 80369.

The sealing surface of female E1 CONNECTOR may contact the thread surfaces of the Np female
CONNECTOR, as specified in [SO 80369-6 in LMC conditions when evaluating the NON-INTERCONNECTABLE

1cCOoon2 o 1.7010 A
cha

Bec|
ENT

Thd
in A

Wh
feaf]
NON

Che
Co

of

con
doe)
CON
NON

NO1
dim|
are

" radea i e £
AdULTTISTILS TTCOLWS UT' IO U OUOUJTL. AU 1V, N

ause the following CONNECTORS are inadequately specified, SMALL-BORE CONNEGTORS
ERAL APPLICATIONS should not, but may connect with the following:

the cones and sockets of ISO 5356-1:2004, ISO 5356-1:2015, ISO 5356-2:2006-and 1SO 53
the temperature sensor and mating ports made in compliance with 1SQ,8185:2007, Anne
the nipples of EN 13544-2:2002 and EN 13544-2:2002+A1:20009.

reference CONNECTORS for evaluation of the NON-INTERCONNEGTABLE characteristics arg
nnex C.

bre the design of the SMALL-BORE CONNECTOR of this_part of ISO 80369 relies on dim
ures of the MEDICAL DEVICE or ACCESSORY to ensure NON-INTERCONNECTABLE characte
-INTERCONNECTABLE characteristics shall be VERIEIED.

ck compliance by applying the tests of ISO 80369-1:2010, 5.1, and ISO 80369-1:2010

1 of the ISO 80369 series SMALL BORE CONNECTORS and the SMALL BORE CONNECTOR un|
unction with physical testing of the SMALL BORE CONNECTOR per Annex B where the CA
5 not demonstrate the NON-INTERCONNECTABLE characteristics. When necessary, the s
NECTOR may be installed on the MEDICAL DEVICE or ACCESSORY to demonstrate complian
-INTERCONNECTABLE characteristics test requirements of ISO 80369-1:2010, Annex B.

E1 MEDICAL DEVICES usjngthe SMALL-BORE CONNECTORS of this part of ISO 80369 that do no
ensions or features of the MEDICAL DEVICE or ACCESSORY to ensure NON-INTERCONNECTABLE chg
presumed to comply mith the NON-INTERCONNECTABLE characteristics test requirements of

R_AJdd s ) I o 4 H LR PR - Fal
ITITCA D, AUUITIUTIAT ITTTITUT ITITAUIUIT IS PTUVIUCTU TIT . 4.

for use in

56-2:2012;
x DD;

described

ensions or
ristics, the

, Annex B.

pliance also may be shown by applying a cemputer aided design (CAD) analysis of the dimensions

der test, in
D analysis
MALL-BORE
re with the

L rely on the
racteristics
this part of

ISOB0369.

NOTE 2 The summary of MEDICAL DEVICES and their attributes with CONNECTIONS within this APPLICATION is
proyided in Anne&/b.

NOTE3  The/summary of the usability requirements for ENTERAL SMALL-BORE CONNECTORS is [provided in
Annlex E.

NOTE4) The summary of ENTERAL SMALL-BORE CONNECTORS criteria and requirements is provided in Annex F.
NOTES5 The summary of assessment of the design of ENTERAL SMALL-BORE CONNECTORS according to
ISO 80369-1:2010, Clause 7, is contained in Annex G.

4.2

Material used for ENTERAL SMALL-BORE CONNECTORS

In addition to the requirements of ISO 80369-1:2010, Clause 4, ENTERAL SMALL-BORE CONNECTORS shall
be made of materials with a nominal modulus of elasticity either in flexure or in tension greater than

700
Che

MPa.
ck compliance by applying the tests of ASTM D638-10 or ASTM D790-10.
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4.3 TYPE TESTS

Compliance with the requirements of this part of ISO 80369 shall be determined by TYPE TESTS.

5 Dime

nsional requirements for ENTERAL SMALL-BORE CONNECTORS

ENTERAL SMALL-BORE CONNECTORS shall comply with the relevant dimensions and tolerances as given in

Figure

B.1 and Table B.1 for a male E1 CONNECTOR, and

R and T bla 2 foxr o foraal
y = v = \= g w =y sy omw = ry -

1 connEoTan
T-CUININE T

— Figure

Check com

2 ar-2 a
LT TOT T TCTIIIotT TOTC

pliance by verifying the dimensions and tolerances specified in Annex B, as appropriate.

6 Perfogrmance requirements

6.1 Flui

l leakage

6.1.1 Flyid leakage requirement

ENTERAL S
decay TEST

6.1.2 Le

ENTERAL §

MALL-BORE CONNECTORS shall be evaluated for leakage using’either the leakage by presg
METHOD or the positive pressure liquid leakage TEST MEFHOD.

hkage by pressure decay

MALL-BORE CONNECTORS evaluated for fluid leakage performance with the leakage

pressure decay TEST METHOD shall not leak by more thah 0,005 Pa-m3/s while being subjected tq

applied pre
the mediur

Check con
reference (

6.1.3 Po

ENTERAL S
liquid leak]
over a hold
330 kPa. M

Check con
reference (

6.2 Stre

n. MANUFACTURERS may use a greater applied pressure.

pliance by applying the tests of [SO 80369-20:2015, Annex B, while using the leak
ONNECTOR specified in Annex C{

kitive pressure liquid leakage

MALL-BORE CONNECTORS €valuated for fluid leakage performance with the positive press
hge TEST METHOD shall show no signs of leakage, sufficient to form a falling drop of wz
period of 30 s tg35's while being subjected to an applied pressure of between 300 kPa
ANUFACTURERS may use a greater applied pressure or a longer hold period.

pliance byYapplying the tests of ISO 80369-20:2015, Annex C, while using the leak
ONNEGTOR specified in Annex C.

ure

by
an

ssure of between 300 kPa and 330 kPa overa hold period between 15 s and 20 s using air as

age

ure
iter,
and

age

5S-oracking

ENTERAL SMALL-BORE CONNECTORS shall be evaluated for stress cracking. ENTERAL SMALL-BORE
CONNECTORS shall meet the requirements of 6.1.1 after being subjected to stresses of ISO 80369-20:2015,

Annex E.

Check compliance by applying the tests of ISO 80369-20:2015, Annex E, while using the stress cracking
reference CONNECTOR specified in Annex C.

6.3 Resi

stance to separation from axial load

ENTERAL SMALL-BORE CONNECTORS shall be evaluated for separation from axial load. ENTERAL SMALL-
BORE CONNECTORS shall not separate from the reference CONNECTOR over a hold period between

© ISO 2016 - All rights reserved
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10 s and 15 s while being subjected to a disconnection applied axial force between 32 N and 35 N.
MANUFACTURERS may use a greater disconnection applied axial force or a longer hold period.

Check compliance by applying the tests of ISO 80369-20:2015, Annex F, while using the separation from
axial load reference CONNECTOR specified in Annex C.

6.4

Resistance to separation from unscrewing

ENTERAL SMALL-BORE CONNECTORS shall be evaluated for separation from unscrewing. ENTERAL
SMALL-BORE CONNECTORS shall not separate from the reference CONNECTOR for a hold period between

10
MA

and 15 ¢ while hning cnh}'nr'fnr] toan nncr‘rnuring fnr‘qna of hetween n,n’IQ 9 Nem to n,

NUFACTURERS may use a greater applied unscrewing torque or a longer hold period.

Check compliance by applying the tests of ISO 80369-20:2015, Annex G, while using tHe sepat

uns

6.5

crewing reference CONNECTOR specified in Annex C.

Resistance to overriding

ENTERAL SMALL-BORE CONNECTORS shall be evaluated for resistance to)overriding. ENTER
BORE CONNECTORS shall not override the threads or lugs of the reference CONNECTOR W

sub
MA

jected to an applied torque of between 0,15 N-m to 0,17 N-m overa hold period between 3
NUFACTURERS may use a greater applied torque or a longer hold period.

Chelck compliance by applying the tests of ISO 80369-20:20%5, Annex H, while using the re

ove

6.6

ENTERAL SMALL-BORE CONNECTORS shall be:évaluated for disconnection by unscrewing.

Iriding reference CONNECTOR specified in Annex C.

Disconnection by unscrewing

SMALL-BORE CONNECTORS shall separate from'the reference CONNECTOR with an applied u
torque of no greater than 0,35 N-m.

Chéelck compliance by applying the tests of ISO 80369-20:2015, Annex I, while using the dis
by ynscrewing reference CONNECTORSpecified in Annex C.

©IS

20 0 N-m.

ation from

AL SMALL-
rhile being
sand 10 s.

sistance to

ENTERAL
nscrewing

connection
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Annex A
(informative)

Rationale and guidance

A.1 Generalguidance

A1l G

This Anne}
those who
developme
essential f

I;I;dance

k provides a rationale for some requirements of this part of ISO 80369 and _is,intended

nt. An understanding of the rationale underlying these requirements ds Gonsidered tq
r their proper use. Furthermore, as clinical practice and technology ‘¢hange, it is belie

that a ratignale will facilitate any revision of this part of ISO 80369 necessitated by those developme

A.1.2 Cd

It is under
misconnec
current sit

The PATIE

NNECTOR selection

btood that SMALL BORE CONNECTOR systems cannot be designed to overcome all chance
Lion or to eliminate deliberate misuse. However, a number of steps that would improve
hation and lead to greater patient safety can be taken.

NT CONNECTOR needs to be one that is intemded to be NON-INTERCONNECTABLE V

CONNECTORS in the PATIENT care area. Care should be\tdken to ensure misconnection testing

associated

A13 Co

Relative to
a CONNECT]
physically
to signal, :
MEDICAL D
APPLICATIC
yellow) cot

A.2 Rati

The clause
clauses an

risk analysis is performed to ensure safety.and efficacy of the system.
Jlour coding
this part of ISO 80369, it is not-considered appropriate to specify a colour because th

inable to fit into a non-ENTERAL CONNECTOR and a designation of colour is deemed insuffic
nd ineffective in preventing, a misconnection. Other APPLICATIONS such as intravasc

NS and countries. Identification of ENTERAL with any specific colour (e.g. purple, ora
(1d contribute to additional instances of MEDICAL DEVICE misconnection.
onale for;particular clauses and subclauses

5 and.subclauses in this Annex have been numbered to correspond to the numbering of
I subclauses of this part of ISO 80369 to which they refer. The numbering is, therefore,

EVICES and suction cathetérs might use colour, and these colours are not standardized acy

for

are familiar with the subject of this part of ISO 80369 but who have not pasticipated i its

be
ved
nts.

s of
the

vith
and

S is

OR standard as opposed to a MEDICAL DEVICE standard. The CONNECTORS specified willl be

lent
1lar
0SS

nge,

the
not

consecutiv

.

Clause 1

Scope

In 2000, a Task Group of the European standards organization, CEN, proposed a strategy to
reduce incidents of accidental misconnection of PATIENT therapy lines by the use of a series
of NON-INTERCONNECTABLE CONNECTORS, differentiated by design, for use in different medical
APPLICATIONS.[12] The strategy reserves the use of LUER CONNECTORS solely for use in MEDICAL DEVICES
used to access the vascular system or for hypodermic syringes so that they can achieve their intended
function.

Exclusion of gastric suction-only MEDICAL DEVICES:

The committee determined that MEDICAL DEVICES and ACCESSORIES intended for gastric suction-
only use would be excluded from the scope of this part of ISO 80369. Many gastric suction-only uses

6 © IS0 2016 - All rights reserved
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require an inner diameter larger than 8,5 mm, the defined maximum inner diameter for a SMALL-BORE
CONNECTOR, therefore falling outside of the scope of ISO 80369-1.

Exclusion of oral-only MEDICAL DEVICES:

The committee determined that delivery of fluids orally to the gastrointestinal tract would be excluded
from the scope of this part of ISO 80369. The delivery of fluids orally does not require a CONNECTION
to be made as defined in this part of ISO 80369; therefore, it is considered to be out of the scope of this
part of ISO 80369.

The CONNECTORS detailed in this part of ISO 80369 are specifically intended to be used as a CONNECTION
sysfem (1.e. female CONNECTOR mating to a male CONNECTOR]J. IT @a CONNECTOR that 15 not intgnded to be

use
or 4
RIS]

Ori

Thi
to
thig
mis

H exclusively as part of this CONNECTION system is incorporated into an ENTERAL MEDI
[CCESSORY, then the MEDICAL DEVICE MANUFACTURER needs to evaluate and controlthe
XS as appropriate.

pntation of CONNECTION:

5 part of [ISO 80369 does not specify the orientation of the E1 CONNECTORS;allowing each j

part of ISO 80369 have been designed with NON-INTERCONNEGTABLE characteristics
connection with any other male and female CONNECTORS ofithe ISO 80369 series.

lesignate the direction of flow they see most appropriate becausé the CONNECTORS s

CAL DEVICE
associated

prisdiction
pecified in
preventing
Individual

juri ation, such

as g

sdictions or MANUFACTURERS should consider the potential R1ISKS associated with orient
ontamination and ease of cleaning prior to implementatiofi.

Use
whi

entation in
ronnecting
lysis using
Connection

I studies for misconnection were performed on the EX'CONNECTOR with a specified ori
ch the indwelling enteral MEDICAL DEVICE incorporated the male CONNECTOR, and the
ICAL DEVICES (syringe, feed sets, etc.) incorporatedthe female design. Misconnection ang

modelling and associated risk analyses have been performed to identify risk of mis

bdicines in
a reversed
icement of
bnt occurs
SSORY that
esting has
OR and the

brientation

lisplaced a
Fiated with
evaluated,
e ENTERAL
clinical apphcatlon It is therefore recommended that the E1 SMALL-BORE CONNECTOR be used for all
PATIENTS to reduce the RISKS of misconnection. MANUFACTURERS incorporating the E1 SMALL-BORE
CONNECTOR in MEDICAL DEVICES intended for use with high RISK subpopulations (e.g. neonatal PATIENTS)
should evaluate any RISK associated with this potential displacement and, if objective evidence indicates
such a potential RISK exists, should make the USER aware of the potential for fluid displacement.

The fluid that could be delivered into a male E1 CONNECTOR, due to the insertion of the cone of male
CONNECTOR into the female CONNECTOR filled with fluid, is the over delivered volume (displaced fluid
volume delivered in excess of the intended dose). When highly accurate dose delivery is required using
the E1 CONNECTION in a female to male orientation, the use of draw up adapters (e.g. a draw up straw)
is recommended. Preliminary data suggests that with the correct use of a draw up adapter, the volume
of fluid delivered (the overdose amount) has been shown to be 0,003 ml. Manufacturers of devices
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incorporating the ISO 80369-3 cONNECTOR will need to conduct validation studies to ensure dose
accuracy meets the requirements of the device.

Displaced delivered volume should not be confused with the volume between the female port and male
cone surfaces once connected, which is often referred to as dead space.

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

Table B.1 Male E1 SMALL-BORE CONNECTOR dimensions

be
the

The desigy
readily apy
performan

of the ENTERAL CONNECTORS incorporate features for which functionality might, no
arent. Many of those reasons affect either the NON-INTERCONNECTABLE characterizes or
ce requirements of these CONNECTORS.

c Pro¢jection of the tip of the CONNECTOR from thread collar

This featurle provides a visual cue for the USER to ease alignment during assembly. Atotatable, intern|
threaded IIck fitting is permitted, but dimension c is required to be maintained:

ally

e Lenpgth of male taper (@d to @g)

The taper |ength is specified to define the taper angle with a transifion to a lesser angle. The tc
length defines a minimum length necessary for sealing. The angle beyond the taper is permitted t
as large as|0,5° (1° included angle) or the area beyond the taper is)permitted to be smaller than the
of the tapel (@g) at the discretion of the MANUFACTURER.

dg Ou
male tape

per
be
end

[side diameter of the larger end of the male:taper at e from the tip (small end) of|the

r
The maxin tics
with the inl

um size of the nozzle is limited in order to' provide NON-INTERCONNECTABLE characterig
side diameter of the male cone of the 8;5-mm CONNECTOR as defined by ISO 5356-1.

s3 Length of nozzle from end of collar

the
1C).

The maxinmpum thread length is not specified but is required to provide clearance and support for

thread of the female ENTERAL CONNEECTOR when both CONNECTORS are at least material condition (LN
x3

Chord length of thread-minor diameter (@j) at thread start

This featu
NON-INTER
misconnec
reduce the

e performs two-functions. The minimum dimension provides two edges on @j to proy
CONNECTABLE{Chdracteristics for other SMALL-BORE CONNECTORS as determined by
tion evaluatien. The maximum dimension creates a blunt thread and was incorporate
likelihoed\of inadvertent cross threading when mating male and female E1 cONNECT]

ide
the
1 to
ORS

during non-axial insertion.

@Ow  Digmeter of the smallest cylinder that encompasses the outside surfaces of exte
features atthe open end ofthe collar

Ilnal

The dimensions specified for the diameter of the smallest cylinder that encompasses the outside
surfaces of external features at the open end of the collar (@w) have been demonstrated to exhibit NON-
INTERCONNECTABLE characteristics. MANUFACTURERS are permitted to deviate from these dimensions
(@w for depth s3), but then the MEDICAL DEVICE incorporating the ENTERAL CONNECTOR needs to
demonstrate NON-INTERCONNECTABLE characteristics using ISO 80369-1:2010, Annex B to ensure that
misconnections cannot occur.

When the male CONNECTOR is used as a source of flow (e.g. on an administration set, syringe, or other
similar MEDICAL DEVICE) a collar, wings, or other feature with a minimum diameter of @w is required
for the purpose of preventing misconnection with the unspecified inside diameter of most 15 mm
CONNECTORS as defined by ISO 5356-1.
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When the male CONNECTOR is not used as a source of flow (e.g. on a PATIENT access MEDICAL DEVICE), a
collar or wings with the dimensions specified for the diameter @w have been demonstrated to exhibit

NON-INTERCONNECTABLE characteristics.

z3

Face angle at thread start

This feature was incorporated to reduce the likelihood of inadvertent cross threading when mating

mal

Table B.2

The
rea
per

R3

oW
feal

Wh

simfilar MEDICAL DEVICE) a ring, wings, or other feature is required by this part of ISO 80369

thre
pre
by I

Wh
ari
thr(
feat

Ma
MEI
INT
can

X3

Thi
NON
mis
red
dur

Y

Thi
son|

e and female E1 CONNECTORS during non-axial insertion.

Female E1 small-BORE CONNECTOR dimensions

lily apparent. Many of those reasons affect either the NON-INTERCONNECTABLE
formance requirements of these CONNECTORS.

characteri
Length of clearance for male CONNECTOR collar and threads, and

ures at R3

bn the female CONNECTOR is used as a source of flow (e.g. on an admtihistration set, syrin

bad with a minimum diameter of @W located within the rangée.of dimension R3 for the
yenting misconnection with the unspecified inside diameter6f most 15 mm CONNECTORS
SO 5356-1.

bn the female CONNECTOR is not used as a source of flow (e.g. on a PATIENT access MEDIC
hg, wings or other feature are not required by this part of ISO 80369. A ring or wings
pad are at the discretion of the MANUFACTURER ‘and are permitted by this part of ISO 80
ure of the MEDICAL DEVICE.

ICAL DEVICE incorporating the ENTERAL SMALL-BORE CONNECTOR needs to demons
ERCONNECTABLE characteristics using [SO 80369-1:2010, Annex B to ensure that misc
not occur.

Chord length of thread major diameter (@H) at thread start

5 feature performs twolfunctions. The minimum dimension provides two edges on @H
-INTERCONNECTABLE, ¢haracteristics for other SMALL-BORE CONNECTOR as determin
connection evaluation. The maximum dimension creates a blunt thread and was incor

ing non-axialinsertion.

Chord)length at extremity of thread in a plane at a right angle to axis of the coN

NUFACTURERS are permitted to deviate from these dimensions (R3 and @W), but

rght not be

stics or the

Diameter of the smallest cylinder that encompasses the outside Surfaces of the external

be, or other
behind the
purpose of
as defined

AL DEVICE)
behind the
B69 to be a

then the
trate NON-
bnnections

to provide
ed by the
porated to

ice the likeliheod of inadvertent cross threading when mating male and female E1 CONNECTORS

NECTOR

ntinuing to

5 fedtire can be achieved in many ways, such as a lug thread as shown or a full thread co

€other feature. This is at the discretion of the MANUFACTURER as long as the final desig) meets the

per

Z3

ormance requirements of Llause 6.

Face angle at thread start

This feature was incorporated to reduce the likelihood of inadvertent cross threading when mating
male and female E1 CONNECTORS during non-axial insertion.
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Annex B
(normative)

ENTERAL SMALL-BORE CONNECTORS

&3

NOTE Table B.1 contains the dimensions for Figure B.1.

Figure B.1 — Male E1 SMALL-BORE CONNECTOR
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In Figure B.1, the male ENTERAL SMALL-BORE CONNECTOR may utilize a rotatable collar. The requirements
for dimension c shall be maintained.

Table B.1 — Male E1 SMALL-BORE CONNECTOR dimensions

Dimensions in millimetres unless otherwise indicated

Male E1 SMALL-BORE CONNECTOR

. . Dimension
Reference Designation — - -
Minimum Nominal Maximum
Ang]n nffnpnr (F. (/A taper nnmin:\]) s
@) (degrees, reference) o (5,447 o
* ¢ Projection of the tip of the connector from 1,00 110 1,20
thread collar
add Outside diameter at the tip of the male taper 5,36 541 5,46
* ga Length of male taper (@d to @g) 3,72 3,82 3,92
of Inside diameter at the tip of the male taper 0,0 2,90 2,95
Outside diameter of the larger end of the male
*@ga taper at e from the tip (small end) of the male 5,59 5,64 5,69
taperab
Major inside thread diameter
oh (diameter at thread root) 10,13 10,23 10,33
. Minor inside thread diameter
9j (diameter at thread crest) 8,55 8,65 8,75
Length of engagement (reference)
(L) (see Figure B.3) (3,00) (4,67) (6,33)
m3 Width of the thr_ead groove at the.root 1,05 115 1,25
(symmetrical with n3)
n3 Width of the thr_ead groove at'the crest 1,80 1,90 2,00
(symmetrical with m3)
P Pitch of double-start, fight-hand thread 2,45 2,50 255
(reference 5 mm lead)
*s3a Length of nozzle-ftom end of collara b 6,82 — —
£3 Angle of projection of nozzle from end of collar 40° 450 50°
(degrees)
Diameterof the smallest cylinder that encom-
* Bwce passeSithe outside surfaces of external features 13,30 — —
ofithe collard
a Region of.male taper between dimensions e and s3 defined by #g may have draft in the direction of pujl no greater
thah 1,0° inclusive (0,5°/side).
b | This dimiension is required to provide clearance for the inside diameter at the open end of the female taper (@p) and
facq of-female CONNECTOR. Maximum thread profile length is not specified but shall provide clearance for the thread of the
malle CONNECTOR. The geometry defined by @d is flush to the face of the collar.

¢ This dimension is only required where the male CONNECTOR is a source of fluid flow.

d  The minimum value of w shall be maintained for the length of 1,00 mm, and the maximum value shall be maintained
for the length of e. This dimension may be achieved by either the CONNECTOR or the MEDICAL DEVICE which incorporates
this CONNECTOR. Alternatively, NON-INTERCONNECTABLE characteristics may be demonstrated using ISO 80369-1:2010,
Annex B.

e This dimension is only required where the male CONNECTOR is not a source of fluid flow.

f Other geometries that begin and end at the limits of the specified angle line may be used.
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Table B.1 (continued)

Male E1 SMALL-BORE CONNECTOR

Ref Desi . Dimension
eference esignation
& Minimum Nominal Maximum
Diameter of the smallest cylinder that encom-
* Gwe passes the outside surfaces of external features 12,00 12,20 —
of the collard
%33 Chord length of thread minor diameter (&j) at 0,25 0,50 1,50
thread start
*z3 Face angle at thread startf (degrees) — — 40¢

a Region|of male taper between dimensions e and s3 defined by @g may have draft in the direction of pull fie grepter
than 1,0° indlusive (0,5°/side).
b This dimension is required to provide clearance for the inside diameter at the open end of the female taper (@p) Jand

face of female CONNECTOR. Maximum thread profile length is not specified but shall provide clearance forthe thread off the
male CONNEETOR. The geometry defined by @d is flush to the face of the collar.

¢ This difnension is only required where the male CONNECTOR is a source of fluid flow.

d The mifpimum value of w shall be maintained for the length of 1,00 mm, and the maximum-value shall be maintained
for the length of e. This dimension may be achieved by either the CONNECTOR or the MEpI€AL DEVICE which incorporjtes
this CONNEQTOR. Alternatively, NON-INTERCONNECTABLE characteristics may be demopnstrated using 1SO 80369-1:2p10,
Annex B.

e This diension is only required where the male CONNECTOR is not a source of fluid flow.

f Other gpometries that begin and end at the limits of the specified angle litte may be used.
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- X3RER

NOTE Table B.2 contains the dimensions for Figure B.2.

Figure B.2 — Female E1 SMALL-BORE CONNECTOR

In Figure B.2, the thread profile length is not specified but shall provide clearance for the thread on the
male CONNECTOR.
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Table B.2 — Female E1 SMALL-BORE CONNECTOR dimensions

Dimensions in millimetres unless otherwise indicated

Female E1 SMALL-BORE CONNECTOR
. . Dimension
Reference Designation — - -
Minimum Nominal Maximum
o :
A Angle of taper (6 % taper nominal) . (3,44°) .
(degrees, reference)
c Projection of the female taper from the thread 0,50 0,60 0,7
start
@D Inside diameter at the open end of the female 5,64 5,69 5,74
taper
E Depth of female taper 7,04 7,14 7,24
@F3 Outside diameter at the tip of the female taper 6,80 6,90 7,00
Inside diameter of the smaller end of the female
aG taper at E from the opening (large end) of the 5,21 5,26 5,31
female taper
Major outside thread diameter
oH (diameter at thread crest) 9,83 9,93 10,03
Minor outside thread diameter
9] (diameter at thread root) 8,00 8,10 8,20
Length of engagement (reference)
(L) (see Figure B.3) (3.00) (4,67) (6,33)
M Width of the thr.ead profile at the crest 0,80 0,90 1,00
(symmetrical with N)
N Width of the thr.ead profile at the root 1,65 175 1,85
(symmetrical with M)
P (not Pitch of double-start, right-hand,thread
illustrated) |(reference 5 mm lead) 2,45 2,50 2,55
* p3 Length of clearance for,nmyale CONNECTOR collar 6,90 700b 11,00
and threadsa
T3 Angle at end of femmale taper (degrees) 40° 45° 50°
Inside diameterof the fluid lumen of the
oy CONNECTOR o 2,90 2,95
Diametef of'the smallest cylinder that encom-
@dwb passes'the outside surfaces of the external 13,30 — —
features at R3¢
% x3 Cherd length of thread major diameter (@JH) at 0,25 0,50 1,50
thread start
xy Chordtengtiratextremity of threadimaptameat 6.00 — —
aright angle to axis of the CONNECTORd ’
*7Z3 Face angle at thread start (degrees)e — — 40°
a The maximum thread revolution length is not specified but shall provide clearance for the thread of the male
CONNECTOR.
b This dimension is only required where the female CONNECTOR is a source of fluid flow.
c This dimension may be achieved by either the CONNECTOR or the MEDICAL DEVICE which incorporates this CONNECTOR.
Alternatively, NON-INTERCONNECTABLE characteristics may be demonstrated using ISO 80369-1:2010, Annex B.
d  This definition allows full thread.
e Other geometries that begin and end at the limits of the specified angle line may be used.

14
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NG

L REF

NOTE Table B.1 and Table B.2 contain the dimension for Figure B.3.

Figure B.3 — E1 CONNECTOR assembly

© ISO 2016 - All rights reserved
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C.1 Gen

Annex C
(normative)

Reference CONNECTORS

ral reaguirements for reference CONNECTORS
eqHrementsiorrererence-CoONNEGTFORS

Reference
roughness

CONNECTORS shall be manufactured from corrosion-resistant RIGID MATERIALS witha.surface
value, Ra, not exceeding 0,8 pm on critical surfaces.

16
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C.2 Reference CONNECTORS

Dimensions in millimetres unless otherwise indicated

A-A
P
s $9,93 +0,01
= <081
(e o]
S
e A $6,9 0,10 E N
5/ 5 & —» | 8563 £0,01 | o| &
i | NG
Ll , | =
sl 2| [= | Ll o
| 2| 3 | 2l
. sl o~ / ®5,33 +0,01 —|
| Mo — ~| m
! .._.I._.._/[' @
| ] |
| |
H |
| B
L1
! b/ ®2,9 +0,10
| ®5,26 +0,10
A

6,24 +0,10

Key

a 2,50 + 0,05 thread pitch (5,0 thread lead).
b Fitting for leakage test required.

¢ Taper length.

Figure C.1 — Female reference CONNECTOR for testing male ENTERAL CONNECTOR for leakage,
disconnection by unscrewing, separation from unscrewing, stress cracking, and NON-
INTERCONNECTABLE characteristics
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Dimensions in millimetres unless otherwise indicated

- A-A
°~
S $9,83 +0,01
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[oe]
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S g A — 85,63 £0,01 o
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® | o , < | X
A\ |:, Y "_-|-_"_ N
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| o # | o o
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| B
H T T T/ QO
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| |
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i
. $2,9 +0,10
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A
Key

a 2,50 * 0,05 thread pitch (5,0 thread lead).
b Taper length.

Figure C.2 — Female reference CONNECTOR for testing male ENTERAL CONNECTOR for separation
from axial load, resistance to overriding, and NON-INTERCONNECTABLE characteristics
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Dimensions in millimetres unless otherwise indicated
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|
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a  |Fitting for leakagétest required.
b |Optional hole:

¢ |Taper length:

d 5,0 threadJead.

Rigore C.3 — Male reference CONNECTOR for testing female ENTERAL CONNECTOR for leakage,
disconnection by unscrewing, separation from unscrewing, stress cracking, and NON-
INTERCONNECTABLE characteristics
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Dimensions in millimetres unless otherwise indicated
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Key
a  QOptiongl hole.
b Taper I¢ngth.

c 5,0 thrdad lead.

Figure C.t —< Male reference CONNECTOR for testing female ENTERAL CONNECTOR for separatipn
from axial load, resistance to overriding, and NON-INTERCONNECTABLE characteristics
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Assessment of MEDICAL DEVICES and their attributes with
CONNECTIONS within this APPLICATION

Tabfe D.T contains examples of MEDICAL DEVICES and ACCESSORIES with ENTERAL APPLICAI:IONS. The
table contains an assessment by the working group of the important attributes of MEDICALDEVICES and
ACCESSORIES as they relate to the intended CONNECTION. Each CONNECTION is assessedja¢cording to the
follpwing index of subgroups:
a) |ENTERAL giving set, distal CONNECTIONS;
B) |ENTERAL feeding sets (catheter) CONNECTIONS;
C) |Syringe CONNECTIONS;
D) |ACCESSORY CONNECTIONS;
E) |ENTERAL drainage set CONNECTIONS.
Taple D.1 — Examples of MEDICAL DEVICES with CONNECTIONS within this ApPLICATION|and their
attributes
Maxi- . o"\Type of CONNEC- . .
Flow Type of fluid Functionality
Paft/component mum TION
. rate
to Which the con- range pres- . Lock- . . .
NEQTOR is applied 8¢, sure, | Air Liquid COI.I- Dlsc9n- ing Disas- | Positive ASPll'a-
ml/h kPa nection |nection needed sembly | pressure | tion
ENTERAL giving 0 to
set 3000 300 Yes Yes Yes Yes Yes Yes Yes Yes
CONNECTIONS
ENTERAL
fee ?mg set (cath- 0to 300 Yes Yes Yes Yes Yes Yes Yes Yes
etef) 3000
CONNECTIONS
Syringe 0to 300 Yes Yes Yes Yes Yes Yes Yes Yes
CONNECTIONS 3000
Acdessory 0to 300 Yes Yes Yes Yes Yes Yes Yes Yes
CONNECTIONS 3000
ENTERAL
. 0to anA <z " " . A ,, A
dr HId g SCl 3 000 oUVU IcS IcS IcS IcS INO IcS INO YeS
CONNECTIONS
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E.1 User profile

Annex E
(informative)

Summary of the usability requirements for SMALL-BORE

CONNECTORS for ENTERAL applications

The USER PROFILE is a summary of the mental, physical and demographic traits of an inténded ySER
populatio

occupational skills and job requirements.

as well as any special characteristics that can have a bearing on design decisions, such as

USERS of SMALL-BORE CONNECTORS for enteral APPLICATIONS are comprised of the clinical, laboratory, or

non-clinicgl persons using (i.e. operating or handling) the MEDICAL DEVICE, including, but not limiterﬁ to,

cleaners,

intended a
with the sp

USERS inclyide the following:

a) PATIEN
to per
b) clinica
— ph

The USER p

aintainers and installers, PATIENTS, or other laypersons. USERS, are‘expected to perforny an
ction as an INTENDED USE of a MEDICAL DEVICE, ACCESSORY, PROCESS or service in accordgnce
ecifications, instructions and information provided by the MANUFACTURER.

TS, as the persons undergoing a medical, surgical, or dental procedure that are also expegted

nurses, at all levels,

ho

ph
di

tlorm an intended action;

USERS, as

ysicians, physician’s assistants, at all levels,

me-care providers, visiting nurses, and relatives,
armacists and pharmacy téchnicians,
pticians and other allied-health professionals.

rofile is summarized in Table E.1.

Table E.1 — USER profile

PATIENTS/primary caregivers Clinical USERS
USER skilly No training.a Clinical training at a variety of level.
USERS may have a Hic:\hi]ify- imp:\irﬂﬂ
sight, inability to manipulate small con-
NECTORS, inability to read and understand
written instructions.
PATIENT contact Direct PATIENT contact. Direct PATIENT contact or limited PA-
TIENT contact.
a  PATIENTS need be able to use ENTERAL CONNECTORS with little or no training.

E.2 Use scenarios

Use scenarios for SMALL-BORE CONNECTORS for ENTERAL APPLICATIONS can differ by USER group and are
comprised of the multitude of sub-APPLICATIONS of the CONNECTORS with different sub-specialities.

22
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A summary of ENTERAL feeding (actual delivery of nutrients into the GI tract) use scenarios by USER
group is summarized in Table E.2.

Table E.2 — Use scenarios, ENTERAL feeding

Use scenarios PATIENTS/.primary Clinical USERS
caregivers

ICU PATIENTS including PICU and NICU X
PATIENT_ Paediatrics/infant; and neonatal/paediatric surgery X X
populations |PATIENTS (e.g. family-centred neonatal care)

Medical and surgical PATIENTS X

Medical and surgical wards X

Outpatient doctors’ offices or clinics X X

Emergency department X
Ust Radiology X
environments Extended care faci.li-ti_es, including rehabilitation or X

long-term care facilities

Home X X

School-day-care-summer camp X X

Correctional facilities X X

dru

Table E.3 — Use scenarios, medication delivery

A syimmary of medication delivery (mixing of drugs, filling.syringes and reservoirs, admin|stration of
L into tube through CONNECTOR) use scenarios by USER group is summarized in Table E.3.

Use scenarios

PATIENTS/primary
caregivers

Clinjical USERS

PATIENT
populations

ICU patients including PICU-and NICU

X

Paediatrics/infants andsheonatal/paediatric surgery
PATIENTS (family-centred neonatal care)

Adult medicineand surgery PATIENTS on wards

Usg¢
envyironments

Emergencydepartment

Interventional radiology

Operating room area

Extended care facilities including rehabilitation or
long-term care facilities

Outpatient doctors’ offices or clinics

Home

School-day-care- summer camp

CorTectiomal facitities

AR

P PP ] DR [ | | | 4

A summary of decompression, suction of GI contents (removal of GI contents via suction, aspiration, or
passive drainage) use scenarios by USER group is summarized in Table E.4.

Table E.4 — Use scenarios, decompression, and suction of GI content

PATIENT
populations

Use scenarios PATIENTS/.p“mary Clinical USERS
caregivers
ICU patients including PICU and NICU X
Paediatrics/infants and neonatal/paediatric surgery X
PATIENTS (family-centred neonatal care)
Adult medicine and surgery PATIENTS on wards X

© ISO 2016 - All rights reserved
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Table E.4 (continued)
Use scenarios PATIENTS/.pnmary Clinical USERS
caregivers
Emergency department X
Interventional radiology X
U Operating room area X
se
environments |Extended care _fa:ncilities including rehab or acute long- X
term care facilities
Outpatient doctors’ offices or clinics X
Home X X
A summary of delivery of radiologic contrast material (delivery of contrast material into the Gl trjact)
use scenarjos by USER group is summarized in Table E.5.
Table E.5 — Use scenarios, delivery of radiologic contrast material
Use scenarios PATIENTS/.prlmary Clinical USERS
caregivers
ICU patients including PICU and NICU X
PATIENT Paediatrics/infants and neonatal /paediatric X
populations surgery PATIENTS (family-centred neonatal care)
Adult medicine and surgery PATIENTS on wards X
Emergency department X
Use_ Interventional radiology X
environmé¢nts
Operating room area X
E.3 Use|environments
E.3.1 Fagilities
Environmgnts in which ENTERAL tubjes*are used include hospitals, surgical suites, PATIENT rodms,
homes, ICUs, doctors’ offices or clinies, pharmacies, field hospitals, transport systems, infusion clinics,
extended-dare facilities, interventional radiology facilities, emergency departments, school-day-cqre-
summer cgmp facilities, and correctional facilities.
E.3.2 Usp temperature
a) Ambiept temperature, -40 °C to +60 °C (for field use in emergency medicine);
b) Body temperature, to 42 °C;
c¢) Hypothermia treatment, 10 °C;
d) ECMO, 10 °C to 43 °C (for hypo/normo/hyperthermia treatments);
e) 5°Cto 40 °C temperature ranges at a relative humidity between 25 % and 65 %. One also needs to

consider that some homes do not have air conditioning and that MEDICAL DEVICES may be left in hot
or cold environments during transport to the institution or PATIENT.

E.4 Other attributes

The following other attributes are expected for ENTERAL SMALL-BORE CONNECTORS:

a) proximity of liquids;
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b)
<)

d)

f)

IS0 80369-3:2016(E)

use of gloves;

proximity of other CONNECTOR-bearing equipment, e.g. airway MEDICAL DEVICES, respiratory gases,

[Vs, NIBP, urinary MEDICAL DEVICES;

duration, use-life (some tubes with PATIENT end CONNECTORS can be in place for more than 2 years);

low or variable light conditions;

ambient activity levels.

E.5
Thd

b)

d)

f)

g)
h)

Generic USER needs
following USER needs attributes are expected for ENTERAL SMALL-BORE CONNECTORS.

CONNECTORS should be easy to connect, disconnect, and manipulate, even with g
CONNECTION must not require more force than the CONNECTION of LUER@ONNECTORS (|
account an aging population and increased physical limitations). The amount of rotatig
to seal the CONNECTOR should also be considered, as many elderly caregivers do not hav
dexterity to manipulate small CONNECTORS. PATIENT end CONNECTIONS need to be durab
secure fit is maintained over time.

CONNECTORS should have surfaces that are easy to keep,cléan (e.g. avoiding as much
areas where residual feed solution could collect bacteriaand other contamination could

CONNECTORS should not leak under NORMAL USE andsliould be secure enough to prevent i
disconnection.

Itis desirable to make MEDICAL DEVICES and their CONNECTORS distinctive by sight, feel,
Haptic confirmation of CONNECTION is impg@ritant as practitioners and lay USERS often o
CONNECTORS and then, when disconnecting (possibly using a tool or Kelly clamp), can d
end of the feeding tube. This consideration is especially important under conditions of ]
and in-home care.

The compatibility of the CONNECTOR material with drugs is also a consideration.

The bore size needs to be,sufficient to allow adequate nutrition flow and ease of flu
The rate-limiting factorsyare the inner bore of the tubing and CONNECTOR and the visc
solutions. Required flow rate is under discussion.

The bore size also,needs to be adequate to allow aspiration of gastric contents and passiv

Preterm infants and sick newborns are probably the most important paediatric cohort d
for whomENTERAL tube feeding is used in combination with the use of intravenous, airy
and ventilators on a daily basis. Therefore, CONNECTIONS in this PATIENT group are
importance.

The conNEcTOR needstohave ovtoernal surfacesthatare smooth in order notto hurt

loves. The
Faking into
n required
e the finger
e, so thata

hs possible
gather).

hadvertent

r function.
ver-tighten
amage the
bw lighting

d passage.
sity of the

e drainage.

f PATIENTS
Fay devices
bf ultimate

the fragile

skin and to be small and lightweight to prevent bruising and dislocation.

possibilities.

an open system with speed modulated by gravity.

can cause hypoglycaemia.

Very small volumes (less than 0,1 ml) are sometimes administered and require precise dosage

Gavage feeding is almost always milk (mostly human milk) and is sometimes administered by

CONNECTION needs to be secured with no RISk of disruption. Even a short interruption of feeding

The volume of the displacement when making a CONNECTION also matters. In a 500 g newborn
infant, ENTERAL drugs are often prescribed in volumes as small as 0,1 ml or even 0,01 ml.

© ISO 2016 - All rights reserved
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NOTE According to ISO 7886-1:1993, Table 1, for the smallest standard syringe, the tolerance on
graduated capacity is (1,5 % of the nominal capacity + 2 % of the expelled volume).

j) Itis important that education, training, and information be provided to all kinds of USERS, not just
minimal pan-hospital MEDICAL DEVICE training. For example, USERS should be informed regarding
management of CONNECTORS and giving sets to diminish the RISK of contamination.

k) Preferably, there should only be one type of ENTERAL CONNECTOR in a given locale (e.g. city) to
ensure timely access in emergency or transport situations.

1) It is recommended that “devices” be labelled or coded in some way (e.g. with a symbol) to aid

e 1 do £ . =
APPropPrTate STIETUIOIT O ENTERAL CQUIPTITTIIC

26 © IS0 2016 - All rights reserved


https://standardsiso.com/api/?name=96313243b48404e43e9771c7c773f5ac

IS0 80369-3:2016(E)

Annex F
(informative)

ENTERAL APPLICATIONS

Summary of SMALL-BORE CONNECTOR criteria and requirements for

Table F.1 — ENTERAL CONNECTOR-specific design criteria and requirements

Tabfe F.Tis a summary of the design criteria and requirements of the ENTERAL SMALL-BORE C

ONNECTOR.

Criteria Requirements Renmarks
Fluid type a) Liquid ) Accurately deliver
b) Gas fluid of 25/mPa-s to
c) Both 150 mPa-4 (25 cP to
150 cP).
Operating pressure range maximum pressure | Max. presstre, pump: EN 1615 stipulates
minimum pressure|200 kPa operating pressure of
subatmospheric? (yes/no) | Operating pressure: 0 kPa |the pump pnd 50 kPa
to80 KPa for CONNE{TORS.
Reservoir (gravity) ISO 594 stjpulates
pressure of 50 kPa 300 kPa tq 330 kPa
Syringe (bolus) can differ |for 30 s.
RATED pressure range minimum |0 kPa to 300 kPa ISO 594 stjpulates
maximum 300 kPa tq 330 kPa
for 30 s
Is there a need for aleak a)No b) [SO 594-2,|5.2 and 5.3
test? b)Yes
Reference for TEST
METHOD
RATED flow-rate range minimum |Min: 0,1 ml/h Range: Loy flow at
maximum|Max:3 000 ml/hour water |higher visfosities or
Bolus (plunger): very high flow with
200 ml/min water, max. |water.
3000 ml/h
Gravity (0,5 kPa) (no
plunger):
3000 ml/h
Internal CONNECTOR minimum | 2,20 mm Fluid path|needs to
diameter range maximum|2,95 mm be as largg as
(through bore) practicablp.
RATED temperature minimum |-40 °C
range, in use maximum|60 °C
Minimum range of minimum | — Incompatible with
CONNECTOR mating maximum LUER CONNECTOR and
diameters other SMALL-BORE
CONNECTORS of the
ISO 80369- series.
General layout a) Parallel-sided, O-ring |c) ord)

seal

b) Parallel-sided, other
seal

c) Conical

d) Other (specify)

© ISO 2016 - All rights reserved
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Table F.1 (continued)

Criteria Requirements Remarks
Method of keying a) Collar none Haptic features can
10 b) Plug be considered for
c) Other (specify) inclusion.
Quick release? a) No a)
b) Yes
i) single-handed oper-
11 ;
ation
ii) double-handed oper-
ation
Positjve locking/ a) No Haptic features'mpy

12 |unlodking feature? b) Yes be considered for

inclusion’

13 Needlf(or visual indication a) No a)
of locking status? b) Yes

14 Need ffor indication of a) No a)
evidepnce of tampering? b) Yes

15 Need ffor a syringe inthe a) No b) Not inclusive of
APPLICATION? b) Yes “oral only”.

16 Need ffor an absence of a) No b) For PATIENT accesp,
sharp edges? b) Yes no sharp edges.
Minirhum pull-apart force in NORMAL USE, when 15N EN 1615

17 |lockef force
Refer¢nce for TEST METHOD
Consfruction materials a) RIGID MATERIAL a) i

18 (excluding seals) i) metal

ii) plastic
b) SEMI-RIGID MATERIAL |b) >700 MPa
Need ffor use of SEMI-RIGID a) No b) >700 MPa
19 |MATE RIAL? b) Yes, matingpart of
CONNECTOR
(apart fiomi seal)
MRI dompatibility? a) No, with labelling d)
20 b)\No, without labelling
c) Yes, with labelling
d) Yes, without labelling
Stresg-cracking a) No b)
21 |resistance? b) Yes
Specify limits

22 Externally, how-is CONNECTOR to be distinguishable |Shape and/or texture/
from LUER CONNECTOR? (describe) tactile.
Labe]fing/Symbols/ a) No a)

23 Markuls? ]u) Yes
(e.g. not for IV)

Other method for a) No a)
24 |indicating INTENDED USE? b) Yes
Indicate method
Biocompatibility needed? a) No b)
25 b) Yes
i) indicate tissue types |enteral mucosa
28 © IS0 2016 - All rights reserved
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Criteria Requirements Remarks
Reuse variants a) Multiple PATIENT use  |b)
b) Single PATIENT use
26 c) Single use
d) Non-reusable
(indicate method of au-
to-disabling)
Decontamination needed? a) No, single use only b) or ¢)
b) Yes, cleaning and dis-
infection
27 Indicate method
¢) Yes, cleaning and steri-
lization
Indicate method
How is ISO 80369-2 in- a) Dimensional a)
28| |compatibility achieved?  b) Other
Indicate method
How is ISO 80369-3 in- a) Dimensional This is the
29| |compatibility achieved?  b) Other ENTERAL CONNECTOR.
Indicate method
How is ISO 80369-4 in- a) Dimensional Net yet defined.
30| |compatibility achieved?  b) Other
How is ISO 80369-5 in- a) Dimensional a)
31| |compatibility achieved?  b) Other
Indicate method
How is ISO 80369-6 in- a) Dimensieonal a) N1 femalefto E1
32 compatibility achieved?  b) Other female reqults in a
; leaky mis¢onnection;
Indicat thod ’
ndicate metio see G.2.4.
How is ISO 80369-7 in- a) Dimensional a)
33| |compatibility achieved?( )b) Other
Indicate method
© IS0 2016 - All rights reserved 29
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Annex G
(informative)

Summary of assessment of the design of the CONNECTORS for

ENTERAL APPLICATIONS

G.1 Genleral

There are

CONNECTOR depicted in Annex B uses a 6 % taper seal, with mating surface dimensignslarger t

the traditi

defined in

G.2 Sunm

G.2.1 NON-INTERCONNECTABLE analysis

A three-di
computati

n
nominal, ade maximum) for all CONNECTORS representediby the ISO 80369 series. The SMALL-B

CONNECTO
INTERCONN
the followi

1o known patents related to the CONNECTOR designs specified in this part of 1SO.80369.

SO 80369-1.

ymary of the engineering analysis of the design

mensional computer aided design (CAD) engineering analysis has been performed u
al analysis and 3D solid model constructs of all telerances and material conditions (lg

s specified in this part of ISO 80369 have béen shown by engineering analysis to be N
ECTABLE with the other specified CONNECTORS of the ISO 80369 series with the exceptig
hg. Table G.1 summarizes the potential misconnections.

The
han

bnal LUER CONNECTOR. This design also incorporates other features to prevent this pair of
CONNECTORS from either forming a fluid tight seal or being misconnected with{other CONNECT

ORS

bing
ast,
ODRE
ON-
n of

A Technicgl Report is planned to describe (the PROCESS for the CAD engineering analysis more
completely
Table G.1 — Summary.of possible misconnection from CAD analysis
E1l CONNECTOR, Summary Reference
of concern
male N1 male Physical testing per ISO 80369-1:2010, Annex B, results in |[G.2.2
no CONNECTION.
female Luerslip Physical testing according ISO 80369-1:2010, Annex B, G.2.3
cannector female |(except using all plastic parts) results in no CONNECTION.
female NT female Physical testing according to ISO 80369-6:2015, Annex H, |G.2.4
results in a leaky misconnection.
NOTE 1 Nilfrem ISO 80369-6
NOTE 2 LUER SLIP CONNECTOR from ISO 80369-7.

G.2.2 E1

Testing wa

male to N1 male

s performed according to the TEST METHOD of ISO 80369-1:2010, Annex B.

The test demonstrated that the CONNECTORS are NON-INTERCONNECTABLE.

G.2.3 E1

female to LUER SLIP CONNECTOR female

Testing was performed according to the TEST METHOD of ISO 80369-1:2010, Annex B, while substituting
CONNECTORS of least material condition (LMC) and worstcase flexural modulus material (700 MPa to
720 MPa) for both the reference LUER SLIP CONNECTOR female, as specified in ISO 80369-7, and the E1

30
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