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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.
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correspon

A list of all
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Requir

Infornj
smalle

Norms
TERMSY

Compli

In this do

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

parts in the ISO 18250 series can befound on the ISO website.
iment, the following print typesiare used:

ements and definitions: romhan type.

r type.

tive text of tableslis also in a smaller type.
DEFINED IN;THIS STANDARD: SMALL CAPS.

ance reguirements: italic type.

ative material appearing outside of tables, such as notes, examples and references:

are
the
the

t of
s of
| /or

not

And
the
.iso

and

in

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

any

. . C il yig: .
Comblnatlc I1T'UIL tuc \.uu\.utxuuo 10 tl uc.

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

document;

for compliance with this document;

nmayn

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

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

“should” means that compliance with a requirement or a test is recommended but is 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.
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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 series of standards for small-bore CONNECTORS for liquids and gases in
healthcare applications (see ISO 80369) it became clear that the risk of MISCONNECTIONS was not limited
to the patient access CONNECTORS and that the whole RESERVOIR system needed to be considered. The
possible MISCONNECTION between APHERESIS AC RESERVOIR CONNECTORS and spikes was also reviewed.
However, as APHERESIS AC RESERVOIR CONNECTORS are not exactly within the definition of small-
bore CONNECTORS it was decided to develop this separate standard for these CONNECTORS, taking into
account the risks of MISCONNECTIONS with other devices such as IV bags, and blood pressure cuffs that
are likely to be used on the same patient

This document, therefore, defines the APHERESIS AC RESERVOIR CONNECTORS in geometry, material,
and performance to permit them being analyzed (and avoided) by other CONNECTORS intended-for on-
APHERESIS|applications (i.e. the other application parts of the ISO 18250 series).

This docurnent is not a device standard as it specifies only the dimensions of theginterfaces for|the
APHERESIS|AC RESERVOIR CONNECTORS used on the disposable tubing sets and solution’RESERVOIRS.

vi © ISO 2018 - All rights reserved
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Medical devices — Connectors for reservoir delivery
systems for healthcare applications —

Part 8:
Citrate-based anticoagulant solution for apheresis

a

Thi
APH

Thi
ACC
Stai

Thd

piications
Scope

ERESIS ANTICOAGULANT (AC) RESERVOIR CONNECTORS.

5 document does not specify the dimensions and requirements-for the MEDICAL 1}
ESSORIES that use these CONNECTORS. Such requirements are, given in particular In
hdards for specific MEDICAL DEVICES or ACCESSORIES.

APHERESIS tubing sets and mating RESERVOIRS containing CITRATE-BASED ANTICOAGULAN

APHERESIS tubing sets may include, but are notlingited to those for use in blood collection, {
applications, and plasma collection.

So

e APHERESIS sets are manufactured with\a pre-connected RESERVOIR containing CITR

ANTICOAGULANT solution. These MEDICAL DEVICES are not intended to use the CONNECT
document.

NOTE

Manufacturers are encouragéd to incorporate the CONNECTORS specified in this dod

APH[ERESIS devices or ACCESSORIES even if not currently required by the particular MEDICAL DEVICH

It is
RES

2

The
con
und

ISO

expected that when the particular MEDICAL DEVICE standards are revised, requirements for Aj
ERVOIR CONNECTORS, will be‘included.
Normative references

following docwments are referred to in the text in such a way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

18250-1:—1, Medical devices — Connectors for reservoir delivery systems for healthcare app|

5 document specifies dimensions and requirements for the design and fanetional perf¢rmance of

DEVICES or
fernational

following examples of MEDICAL DEVICES are intended toyse’the CONNECTORS of this docyiment:

(T solution.

herapeutic

ATE-BASED
DRS of this

ument into
standards.
HERESIS AC

Pir content
pplies. For
[s) applies.

lications —

Par

F 1-General requirements and common test methods

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

3

3.1
ACC
add

Terms and definitions

ESSORY
itional part(s) for use with MEDICAL DEVICE (3.7) in order to:

achieve the intended use,

1y

Under preparation. Stage at the time of publication: ISO/FDIS 18250-1.
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— adapt it to some special use,

— facilitate its use,

— enhance its performance, or

— enable its functions to be integrated with those of other MEDICAL DEVICES (3.7)
[SOURCE: ISO 80369-1:—2), definition 3.1]

3.2
APHERESIS

procedure [in which blood is drawn from a donor or patient and separated into its components, sony
which are fetained and the remainder returned by transfusion to the donor or patient

ANTICOAGULANT RESERVOIR CONNECTOR
APHERESIS AC RESERVOIR CONNECTOR
CONNECTOR (3.6) for CITRATE-BASED ANTICOAGULANT (3.4) solutions for APHERESIS,(3.2) application]

3.4
CITRATE- SED ANTICOAGULANT
citrate, in the form of sodium citrate or acid-citrate-dextrose, added to theéblood as it is drawn from

subject’s circulation which binds or chelates ionised calcium within thé&blood, impeding those step
the coagulation pathway that are dependent on the presence of ioniSed calcium

3.5
CONNECTIQN
union or jojning of mating halves of a CONNECTOR (3.6)

[SOURCE: ISO 80369-1:—, definition 3.4]

3.6
CONNECTO
mechanical device, consisting of one of two,mating halves and designed to join a conduit to con
liquids or gases

[SOURCE: ISO 80369-1:—, definition(3 5]

3.7
MEDICAL DEVICE

instrument, apparatus, implement, machine, appliance, implant, in vitro reagent or calibrator, softw
material of other similar,or related article, intended by the manufacturer to be used, alone o
combinatign, for human‘beings for one or more of the specific purpose(s) of

— diagndsis, prevention, monitoring, treatment or alleviation of disease,

e of

wn

the
s of

vey

are,
I in

— diagndsis,monitoring, treatment, alleviation of or compensation for an injury,

— investigation, replacement, modification, or support of the anatomy or of a physiological process,

— supporting or sustaining life,
— control of conception,

— disinfection of MEDICAL DEVICES, or

— providing information for medical purposes by means of in vitro examination of specimens derived

from the human body,

2) To be published. Revision of ISO 80369-1:2010.

2 © IS0 2018 - All rights rese
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and which does not achieve its primary intended action in or on the human body by pharmacological,
immunological or metabolic means, but which may be assisted in its function by such means

Note 1 to entry: Products which might be considered to be MEDICAL DEVICES in some jurisdictions but not in
others include:

— disinfection substances;
— aids for persons with disabilities;

— devices incorporating animal or human tissues;

— [devices for in-vitro fertilization or assisted reproduction technologies.
[SOPRCE: Based on GHTF/SG1/N071 2012, definition 5.1]

3.8
MISICONNECTION
CONNECTION (3.5) between CONNECTORS (3.6) intended for different APPLICATIONS or froin different
des|gns within the same APPLICATION and not intended to connect

3.9
NON-INTERCONNECTABLE
havling characteristics which incorporate geometries or other characteristics that prevent different
CONNECTORS (3.6) from being connected

3.1
RESERVOIR
fluif container within MEDICAL DEVICE (3.7) or pharmac¢eutical fields

4 |General requirements

4.1 NON-INTERCONNECTABILITY threugh conformance to ISO 18250-8

Confformance to 4.2, 4.4 and Clause-5 of this document is sufficient to demonstrate confgrmance to
[SO|18250-1 (i.e. NON-INTERCONNECTABILITY with clinical applications other than APHERESIS]).

NOTE1 A summary of the @valuation and residual risks of the NON-INTERCONNECTABLE characteifistics of the
designs for this document jssincluded in Annex D.

NOTE2 The NON-INTERCONNECTABLE criteria used in this document deviates from the ISO [18250-1:—,
Annex B in that theqisk’of MISCONNECTIONS between applications that will connect but do not permif transfer of
fluidls is deemed dceeptable.

4.2| *Materials

APHERESIS AC RESERVOIR CONNECTORS shall be made of materials as specified by ISO 18250-1:4-, Clause 4.

Compliance shall be checked by applying the tests of 1ISO 18250-1:—, Clause 4.

4.3 APHERESIS AC RESERVOIR CONNECTOR Descriptions
One pair of connectors are used in the APHERESIS AC RESERVOIR CONNECTOR application. These are:
— The male APHERESIS AC RESERVOIR CONNECTOR. This CONNECTOR shall be on the APHERESIS set.

— The female APHERESIS AC RESERVOIR CONNECTOR. This CONNECTOR shall be on the RESERVOIR.

© ISO 2018 - All rights reserved 3
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4.4

*Design

APHERESIS AC RESERVOIR CONNECTORS shall comply with the relevant dimensions and tolerances as

given in:

— Figure B.1 for a male APHERESIS AC RESERVOIR CONNECTOR;

— Figure B.2 for a female APHERESIS AC RESERVOIR CONNECTOR.

4.5 Reference CONNECTORS

Reference
value, Ra, 1

5 Performance requirements

5.1 Gen

The tests described in this document are type tests.

5.2 *Po

APHERESIS
positive py
falling dro
applied pre
longer holg

Compliancé
CONNECTOR

5.3 Stre

APHERESIS

with 5.2 thlere shall be no evidence of stress-cracking of the CONNECTOR.

Compliance
CONNECTOR

5.4 Resi

APHERESIS
RESERVOIR
10 s and 15

ot exceeding 0,8 pm on critical surfaces to the dimensions shown in Annex C.

bral

sitive pressure liquid leakage

AC RESERVOIR CONNECTORS shall be evaluated for fluid leakage performance with
essure liquid leakage test method and shall show no.signs of leakage sufficient to for
h of water from the CONNECTOR, over a hold period,of 30 s to 35 s while being subjected t
ssure of between 50 kPa and 60 kPa. Manufacturers may use a greater applied pressure
period.

shall be checked by applying the tests of 150.80369-20:2015, Annex C, while using the refer¢
specified in Annex C.

5s-cracking

AC RESERVOIR CONNECTORSshall be evaluated for stress cracking. When tested in accordd

shall be checked by dpplying the tests of ISO 80369-20:2015, Annex E, while using the refer§
specified in Annex-C:

stance to sepdration from axial load

AC RESERVOIR CONNECTORS shall be evaluated for separation from axial load. APHERESIS
CONNECTORS shall not separate from the reference CONNECTOR over a hold period betw
s-while being subjected to a disconnection applied axial force between 32 N and 35 N.

CONNECTORS shall be manufactured from corrosion-resistant metal with a surface roughipess

the
m a
b an
or a

nce

nce

nce

AC
een

Compliance shall be checked by applying the tests of 1SO 80369-20:2015, Annex F, while using the reference

CONNECTOR

specified in Annex C.

5.5 Resistance to separation from unscrewing

APHERESIS AC RESERVOIR CONNECTORS shall be evaluated for separation from unscrewing. APHERESIS
AC RESERVOIR CONNECTORS shall not separate from the reference CONNECTOR when an unscrewing

torque of b

etween 0,018 Nm and 0,02 Nm is applied to the body of the CONNECTOR for at least 10 s.

Compliance shall be checked by applying the tests of ISO 80369-20:2015, Annex G while using the reference

CONNECTOR

specified in Annex C.

© ISO 2018 - All rights reserved
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5.6 Resistance to overriding

APHERESIS AC RESERVOIR CONNECTORS shall be evaluated for resistance to overriding. APHERESIS AC
RESERVOIR CONNECTORS shall not override the threads or lugs of the reference CONNECTOR while being
subjected to an applied torque of between 0,15 Nm to 0,17 Nm over a hold period between 5 s and 10 s.

Compliance shall be checked by applying the tests of 1SO 80369-20:2015, Annex H, while using the reference
CONNECTOR specified in Annex C.

5.7 *Subatmospheric pressure air leakage

APHERESIS AC RESERVOIR CONNECTORS shall be evaluated for subatmospheric pressuré}dir leakage.
APHERESIS AC RESERVOIR CONNECTORS shall not leak by more than 0,005 Pa m3/s while-being subjected
to an applied subatmospheric pressure of between 80,0 kPa and 88,0 kPa over a hold.period pf between
154 and 20 s.

Comppliance shall be checked by applying the tests of 1SO 80369-20:2015, Annex D,\while using tHe reference
CONINECTOR specified in Annex C.

© IS0 2018 - All rights reserved 5
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Annex A
(informative)

Rationale and guidance

This annex provides a rationale for some requirements of this document, and is intended fortose
who are fajmiliar with the subject of this document but who have not participated in its developmient.

An unders

tanding of the rationale underlying these requirements is considered to be €ssential| for

their propé¢r application. Furthermore, as clinical practice and technology change, it is-believed thiat a

rationale will facilitate any revision of this document necessitated by those developments.

A.2 Rationale for particular clauses and subclauses

The clausgs and subclauses in this annex have been numbered to correspond to the numbering of

the clause$ and subclauses of this document to which they refer. Tlie numbering is, therefore,|not
consecutivg.
Subclause|4.2 Materials

To prevent
which the
verify MIS@
for the test

Subclause

The interf4
the risks o

MISCONNECTION between devices of different applications, the rigidity of the materials from
CONNECTORS are made plays a major part in.ensuring they do not MISCONNECT. In ordefr to
ONNECTION characteristics, it was decided that a rigid (700 to 800 MPa) material be specified
ing and validating of the CONNECTORS ineluded in this series.

4.4 Design

ce dimensions and requirements-in this standard have been developed taking into accqunt
F MISCONNECTION with other RESERVOIRS. It can therefore be assumed that if a CONNECT(R is

manufactufred to the dimensions andmaterials in this standard then the potential risk of MISCONNECTION

with other

Subclause]

air leakage

The test pr
during use|
taken from

standardized RESERVOIR CONNECTORS of other applications will be reduced.

5.2 Positive préssure liquid leakage and Subclause 5.7 Subatmospheric pressure

essures were chosen to be representative of pressures the CONNECTORS will be exposefl to
or are répresentative of test pressures that are used for RESERVOIRS, for example 50 kHa is
ISO 15747.

© ISO 2018 - All rights reserved
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(normative)
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CONNECTORS drawings and dimensions

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

Figure B.1 — Male APHERESIS AC RESERVOIR CONNECTOR

Table B.1 — Male APHERESIS AC RESERVOIR CONNECTOR dimensional table

Dimensions in millimetres

DIMENSION DESCRIPTION MIN NOM MAX
a Depth of thread shroud 9,42 9,55 9,68
@b Outer diameter at the base of the male taper 3,45 3,57 3,70
c Protrusion of the male taper from the thread shroud 0,64 0,76 0,89
ad Outer diameter of the tip of the male taper 3,02 3,07 3,12

(e) Male taper angle (degrees, reference) (2,88°) (3,44°) (4,00°)
af Inner diameter of the opening at the tip of the male taper 1,65 1,93 2,25
g Thread form start setback 0,22 0,35 0,47
@h Crest diameter of the external thread form 9,45 9,62 9,80
@j Root diameter of the external thread form 7,99 8,15 8,34

© ISO 2018 - All rights reserved
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Table B.1 (continued)

DIMENSION DESCRIPTION MIN NOM MAX
k x;dtt}}llr(;g(tjhfe;;}gead cross section geometry at the root of 0,85 0,92 1,00
@m Outer diameter of the base of the taper standoff 4,12 4,24 4,37

nl Angle of the thread form surface against separation (degrees)| 24,50° 25,00° 25,50°

n2 Angle of the thread form surface with separation (degrees)| 24,50° 25,00° 25,50°
dq Inner diameter of the thread shroud 6,78 6,91 7,04
ri Radiusatthretipofthenratetaper 6,60 6;13 6;25
r2 Radius at the outer leading edge of the thread shroud 0,00 0,13 0,25
r3 Radius at the inner leading edge of the thread shroud 0,00 0,13 0,25
r4 Radius at the male taper base to taper standoff interface 0,13 0,25 0,38
s Length of the male taper from the taper standoff 8,28 8,41 8,53
t Depth of threads 6,53 6)66 6,78

(D) Inner diameter of the flow path (reference) (1,65) (1,93) —

@v Outer diameter of the leading edge of the taper standoff 4,12 4,24 4,37

H
J

®D
oM
oV
QF

Q)

NOTE

|
|
(5
|
|
|
|
I

—

oU

-

A-A

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

Figure B.2 — Female APHERESIS AC RESERVOIR CONNECTOR

© ISO 2018 - All rights reserved
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Table B.2 — Female APHERESIS AC RESERVOIR CONNECTOR dimensional table

Dimensions in millimetres

DIMENSION DESCRIPTION MIN NOM MAX
A Depth of thread shroud 6,58 6,71 6,83
C Protrusion of the center post from the thread shroud 1,14 1,27 1,40

@D Outer diameter of the tip of the center post 6,53 6,66 6,78
(E) Angle of Female Taper (degrees, reference) (2,639 (3,44°) (4,27°)
OF Inner diameter of the opening at the lead edge of the female taper 3,17 3,20 3,23
OH Root diameter of the internal thread form 10,00 10,19 10,40
@] Crest diameter of the internal thread form 8,38 8,53 8,68
K[ ofthe peatveof the tread crossseciongeometry| 00| oy | 1
L Depth of main taper between @F and @U 7,49 7,62 7,75
aM igg:srsiijcmkg;cer of the tip of the center post ahead of the 442 4,55 4,68
N1 Angle of the thread form surface against separation (degrees){--24,50° 25,00° 25,50°
N2 Angle of the thread form surface with separation (degregs) 24,50° 25,00° 25,50°
P Depth from face of center post to face of main taper 3,86 3,99 4,12
R1 Radius at the tip of the center post 0,00 0,13 0,25
R2 Radius at the outer leading edge of the thread shroud 0,00 0,13 0,25
) E.rirggl‘fsn%fe‘;he center post from the face of the thread shroud (7.72) (7.98) (8,23)
T Depth of threads 6,58 6,71 6,83
au Inner diameter of the flow path 2,62 2,74 2,87
v :)rfn&elz (fl;z;\nrr;:écetra;ghe base of theleading recess pocket ahead 422 434 4,47
ow :})}ii\:rllieg fo(f gi]r;\?;?;?écircle encompassing external geometry 11,05 1118 14,33

© ISO 2018 - All rights reserved 9
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Annex C
(normative)

Reference CONNECTORS
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Figure C.1 — Male APHERESIS AC RESERVOIR reference CONNECTOR, CONNECTOR used for leakage,
separation from unscrewing and stress cracking test methods
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A-A

A

Figurg C.2 — Female APHERESIS AC RESERVOIR reference CONNEGTOR, CONNECTOR used for
leakage, separation from unscrewing and stress ctacking test methods
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F1gure C.3 — Female-thread APHERESIS AC RESERVOIR reference CONNECTOR, CONNECTOR used

for leakage, separation from unscrewing and stress cracking test methods
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Figure C.4 — Female-insert APHERESIS AC RESERVOIR reference CONNECTOR, CONNECTOR used (for
leakage, separation from unscrewing and stress cracking test methods
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Figure C.5 — Male APHERESIS AC RESERVOIR reference CONNECTOR, CONNECTOR used for
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separation from axial load and resistance to overriding test methods
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Figiré €.7 — Female-thread APHERESIS AC RESERVOIR reference CONNECTOR, CONNECTR used for
cpparntinn from axial load and resistance to nvprriding test methaods
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Figure C.§ — Female-insert APHERESIS AC RESERVOIR reference CONNECTOR, CONNECTOR used |for
separation from axial load and resistance to overriding test methods
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Annex D
(informative)

Summary of assessment of the design of the APHERESIS AC

RESERVOIR CONNECTORS

D.

At
, 5.

ap

The process of making this comparison included modeling all of the CONNEGTORS in three-d
CAID software. Each cONNECTOR had multiple configurations created_including the Lea
Condition (LMC), the nominal, and the Maximum Material Condition (MMC). The models of 1
configurations were superimposed on each other to create a graphical representation of the g
bounds of each CONNECTOR type.

CAD Process

ree-dimensional CAD analysis was conducted for TC 210/WG 5. As defined peryth€ ISO
, the CONNECTORS defined in this document were compared to the CONNECTORS of
ication parts of ISO 18250 series, to those defined surfaces of both ISO 172563 and ISO §

Tha
of
any|
Anr
estd

se superimposed models were then compared one CONNECTOR after the next to chec
nintended interconnectability (i.e. an engineering assessment of whether or not the cg
where within the allowable tolerances for dimensiens on either part, would fail the ISO ]
ex B compression test.). A further assessment 'was then rendered regarding the li}
iblishing liquid flow between any unintended €ONNECTIONS.

The residual concerns (where a connection ‘could be established and liquid flow is
sunmpmarized in the tables below for each‘cennector pair. The table below is provided so th
the|APHERESIS AC RESERVOIR CONNECTORS defined in this standard can make an informs
regarding their own application.

18250-1:—
the other
0601-2-74.

jmensional
bt Material
hese three
eometrical

k for areas
NNECTION,
|8250-1:—,
telihood of

likely) are
at users of
d decision

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