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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies

(ISO member
technical com

bodies). The work of preparing International Standards is normally carried out through 1SO
mittees. 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 1ISO, also take part in the work. ISO collaborates closely with the International

Electrotechniq

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

al Commission (IEC) on all matters of electrotechnical standardization.

The main task of technical committees is to prepare International Standards. Draft International Starjdards
adopted by the technical committees are circulated to the member bodies for votingXPublication as an

International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is d

rights. 1ISO shgll not be held responsible for identifying any or all such patent rights:

awn to the possibility that some of the elements of this document may be the subject of patent

ISO 8638 wap prepared by Technical Committee ISO/TC 150, Implants/for surgery, Subcommittee [SC 2,

Cardiovascular implants.

This second €

dition cancels and replaces the first edition (ISO 8638:4989), which has been technically rgvised.
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Introduction

This International Standard is concerned with extracorporeal blood circuits manufactured for single use and

intended for use in conjunction with haemodialysers, haemodiafilters and haemofilters. The
specified in this International Standard for extracorporeal blood circuits will help to ensure th
satisfactory function.

requirements
eir safety and

It Was'l‘not found practicable to specify materials of construction. This International Standard thergfore requires
only thhat materials have been tested and that the methods and results are made available upori request.

The djmensions of the connectors intended for connecting the extracorporeal blood cirCuijt'to a haemodialyser,
haemediafilter or haemofilter have been specified to ensure compatibility with thesedevices, gs specified in

ISO 8p37. The design and dimensions have been selected in order to minimize thérisk of leakag
ingress of air. Connectors with either fixed or loose locking shells are permitted(

b of blood and

This Inpternational Standard reflects the consensus of physicians, manufacturers and other interested parties for
devicegs that are approved for clinical use. Conformance with this International Standard is voluntary and it is not

intended to supersede any national regulation.

© 1SO 2004 — Al rights reserved
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INTERNATIONAL STANDARD ISO 8638:2004(E)

Cardiovascular implants and artificial organs — Extracorporeal
blood circuit for haemodialysers, haemodiafilters and
haemofilters

1 Sc¢ope

This International Standard specifies requirements for single-use extracorporeal blood. circyits (hereafter
referred to as "the device") and (integral and non-integral) transducer protectors whiehiare intenfded for use in
haemodialysis, haemodiafiltration and haemofiltration.
This International Standard is not applicable to

— hgemodialysers, haemodiafilters or haemofilters,

— plasmafilters,

— hdemoperfusion devices,

— vdscular access devices,

— blpod pumps,

— pressure monitors for the extracorporeal blood circuit,
— aif detection devices,

— syfstems to prepare, maintain or monitor dialysing fluid,

— syfstems intended to perform haemodialysis, haemodiafiltration, haemofiltration or haemocongentration.
NOTE| Requirements for haemodialysers, haemodiafilters, haemofilters and haemoconcentrators arne specified in

ISO 8437.

2 Nprmative references

The fpllowing referencéd documents are indispensable for the application of this document. For dated
references, only the“edition cited applies. For undated references, the latest edition of the referen¢ed document
(including any amendments) applies.

ISO 5p4-2, Conical fittings with 6 % (Luer) taper for syringes, needles and certain other medical|equipment —
Part 2 Loek'fittings

ISO 7864, Sterile hypodermic needles for single use

ISO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing

ISO 10993-4, Biological evaluation of medical devices — Part 4: Selection of tests for interactions with blood
ISO 10993-7, Biological evaluation of medical devices — Part 7: Ethylene oxide sterilization residuals

ISO 10993-11, Biological evaluation of medical devices — Part 11: Tests for systemic toxicity

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

© 1SO 2004 — All rights reserved 1
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3.1
extracorpore

al blood circuit

blood tubing and integral accessory tubing, including fluid and infusion tubing, for attaching the extracorporeal
blood circuit to pressure monitors and integral components

NOTE Examp

3.2

les of integral components are: air-capture chambers, transducer protectors.

fluid pathway
internal surfaces of the extracorporeal blood circuit

3.3

labelling
written, printe

— affixed to

— accompar
device, by

3.4
pump segme
portion of the

3.5

transducer p'L

pressure-tra
component o
extracorporeg
extracorpored

3.6
air-capture c
drip chambe
bubble trap

[, graphic or electronic matter which is:
A medical device or any of its containers or wrappers, or

ying a medical device, and is related to identification, technical description and;use of the m
t excluding shipping documents

nt
extracorporeal blood circuit that is acted upon by the blood pump

otector

smitting sterile barrier

the extracorporeal blood circuit that is intended:t0 provide an interconnection betweg
| blood circuit and the haemodialysis machine while allowing the pressure withi
| blood circuit to be measured by the machine

hamber

venous and arterial blood chamber

component in
be monitored

4 Require

fended to capture air and which may provide compliance to the blood circuit or allow press

ments

4.1 Biological safety.

Parts of the @
freedom from|

edical

en the
n the

ure to

eviee\that are intended to come into direct or indirect contact with blood shall be evaluaied for

all be

kielogical hazards, in accordance with 5.2. If the device is labelled for reuse, testing sh

performed aft

H £l H 4o £ 4 (P + 'y £
CT TTPTULTSSITTY TUNTUWITTY UTT TTTAlNTUTattulT? S s truLiutis TUTN UStT.

NOTE Attention is drawn to the need to establish whether national regulations or national standards governing toxicology
and biocompatibility testing exist in the country in which the device is produced and, if applicable, in the countries in which

the device is to

be marketed.

4.2 Sterility

The blood pathway of the device shall be sterile. Compliance shall be verified in accordance with 5.3.

4.3 Nonpyrogenicity

The blood pathway of the device shall be nonpyrogenic. Compliance shall be verified in accordance with 5.4.

© 1SO 2004 — All rights reserved
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4.4 Mechanical characteristics

4.4.1 Structural integrity
The device shall be capable of withstanding a positive pressure of 1,5 times the recommended pressure and a

negative pressure not exceeding 700 mmHg (or 93,3 kPa below atmospheric pressure), or the highest
obtainable sub-atmospheric pressure if at high elevation, when tested according to 5.5.1.

4.4.2 Connection to haemodialyser, haemodiafilter or haemofilter

5 —ra et-or-haemofitter-and-thee sereatbtpod circuit are
ed as an integral system, the dimensions of the connectors for the haemodialyser,-hagmodiafilter or
haempofilter shall be as given in Figure 1. Compliance shall be verified in accordance with 55,2.

4.4.2.2 Connectors made of semi-rigid materials shall meet the performance requirements of 1ISO 594-2.

Dimensiong in millimetres

15°
> -

+0,075

6,33 0

0,06:1

=%10,5
$12,8 -0,2

Figure 1 — Main fitting dimensions of extracorporeal blood circuit connector to blood ports
of haemodialyser, haemodiafilter or haemofilter

4.4.3 Connection to vascular access device

Except where the extracorporeal blood circuit and the vascular access device are an integral system, the
connector intended for connection to vascular access devices shall be a male 6 % (Luer) taper lock fitting in
accordance with ISO 594-2.

Compliance shall be verified in accordance with 5.5.3.

© 1SO 2004 — All rights reserved 3


https://standardsiso.com/api/?name=6518afdd66f22ccd26751cfa6f3429c4

ISO 8638:2004(E)

4.4.4 Connection to ancillary components

All parts of the extracorporeal blood circuit intended for use with non-integral ancillary components, such as
heparin lines, pressure-transducer lines, medication-administration lines and level-adjustment lines, shall
terminate in fittings which meet the performance requirements of ISO 594-2 taper lock fittings. Compliance shall
be verified in accordance with 5.5.4.

4.4.5 Colour coding

The arterial patient-connection end shall be colour-coded red, and the venous patient-connection end shall be
colour-coded pbite—Fe bUdillU shattbe pIUIIIiIICIIt:y diap:qycu' withir—106-mnmr—of—the—end—ofthe— blng

Compliance with this requirement shall be verified in accordance with 5.5.5.

4.4.6 Accesp ports

4.4.6.1 Needle access ports

Needle accesk ports shall not leak when tested in accordance with 5.5.6.1. The ac¢ess ports shall be designed
so as to minimize the risk of the needle piercing the tube completely and causing injury.

4.4.6.2 Needleless access ports

Needleless ag¢cess ports shall not leak when tested in accordance.with 5.5.6.2.

4.4.6.3 Accgss port location

Access ports shall not be located downstream of thé-location intended for the air detector.

4.4.7 Blood|[pathway volume

The range of the volume of blood~pathway in the extracorporeal blood circuits shall be specified by the
manufacturer| Compliance with thiS£equirement shall be verified in accordance with 5.5.7.

NOTE The bldqod pathway volume'is also known as the priming volume.

4.4.8 Air-capture chamber fill level

The recommended fill level of the air-capture chamber shall be marked as applicable on the air-capture
chamber. Compliance with this requirement shall be verified in accordance with 5.5.8.

4.4.9 Transducer protectors

4.49.1 Integral transducer protectors

Extracorporeal blood circuits supplied with integral transducer protectors shall be capable of preventing cross-
contamination. The transducer protector shall be capable of maintaining secure and leak-free connection to the
haemodialysis machine when subjected to pressures of 1,5 times the manufacturer's recommended pressure
for the device. The machine side of the transducer protector shall be transparent (clear) to allow visual
inspection of blood for contamination during use. Compliance with this requirement shall be verified in
accordance with 5.5.9.

4 © 1SO 2004 — All rights reserved
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4.4.9.2 Non-integral transducer protectors

If not supplied as an integral component of the extracorporeal blood circuit, connectors shall be provided to
allow the use of a transducer protector to prevent cross-contamination. The transducer protector shall be
capable of maintaining secure and leak-free connection to the haemodialysis machine when subjected to
pressures of 1,5 times the manufacturer's recommended pressure for the device. The machine side of the
transducer protector shall be transparent (clear) to allow visual inspection of blood for contamination during use.
Compliance with this requirement shall be verified in accordance with 5.5.9.

4.4.10 Blood pathway flow dynamics

Extragorporeal blood pathways shall be designed to minimize harmful effects to the blood| components.
Compliance with this requirement shall be verified in accordance with 5.5.10.

4.4.11 Pump segment performance

The performance characteristics of the pump segment shall be evaluated over the range of jntended inlet
presstires (normally 0 mmHg to —250 mmHg).

Compliance with this requirement shall be verified in accordance with 5,56.11.

4.5 Expiration date

If the gxpiration date is given, it shall be validated. Accelerated stability studies are acceptable if feal-time data
are nqgt available. Compliance with this requirement shall be verified in accordance with 5.6.

4.6 Tubing compliance

The thbing shall be capable of being acclusively clamped by the dialysis delivery system(s) [for which the
extragorporeal blood circuit is labelled. €Gompliance with this requirement shall be verified in accordance with
5.7.

5 Teést methods

5.1 General

The performange, Characteristics specified in Clause 4 shall be determined prior to marketing & new type of
device, and shallbe re-evaluated after changes in the device that may alter its performance.

Samp|edevices for testing shall be drawn at random from the manufacturer's production and shall have passed
all appticabtequalitycontrot-steps;as-wetrasstertlizationif-applicabte—Fhey-shattbeprepared-according to the
manufacturer's recommendations as though they are to be used for a clinical procedure.

Measurements shall be made in vitro at (37 4= 1) °C. If the relationship between variables is non-linear,
sufficient determinations shall be made to permit interpolation between the data points. The techniques of
measurement are reference tests. Other test methods may be used, provided it can be shown that they are of
comparable precision and reproducibility.

The test systems shown do not indicate all the necessary details of practicable test apparatus. The design and
construction of actual test systems and their establishment shall also address the many factors contributing to
measurement error, including, but not limited to, pressure measurement errors due to static head effects and
dynamic pressure drops; parameter stabilization time; uncontrolled temperature variations at non-constant flow
rates; pH; degradation of test substances due to heat, light and time; degassing of test fluids; trapped air; and
system contamination by foreign material, algae and bacteria.

© 1SO 2004 — All rights reserved 5
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5.2 Biologi

cal safety

The biological safety of devices that are intended to come into direct or indirect contact with the patient's blood
shall be evaluated on samples of each new type of device prior to its marketing, or after any change in the
materials of construction of that type of device, or after any change in the method of sterilization. Testing shall
be carried out in accordance with ISO 10993-1, ISO 10993-4 or ISO 10993-7 as relevant.

5.3 Sterility

Compliance with 4.2 shall be verified by inspection of the device records that show that the device has been

exposed to a

5.4 Nonpy

Compliance w

5.5 Mecha

5.5.1 Struct

5.5.1.1 Posi

Fill the device
pressure of 1
and inspect th

yalidated sterilization process.

ogenicity

ith 4.3 shall be verified in accordance with ISO 10993-11.

nical characteristics

iral integrity tests

ive-pressure test

e with water at (37 &= 1) °C. Cap all connectiofis with applicable caps. Subject the devic
5 times the manufacturer's recommended pressure. Maintain pressure for a minimum of ]
e device for visible signs of leakage.

5.5.1.2 Negative-pressure test

Cap all ports
1,5 times the
pressure), or
minimum of 1

5.5.2 Conns

Compliance w

Wwith applicable caps. Submnierge the device in a water bath at (37 &= 1) °C. Subject the de
manufacturer's recommended negative pressure or 700 mmHg (93,3 kPa below atmos
the highest obtainable sub-atmospheric pressure if at high elevation. Maintain pressurs
D min and inspect the“device for visual signs of leakage.

ctors to haemodialyser, haemodiafilter or haemofilter

ith 4.4,2 shall be determined by inspection (see Figures 1, 2 and 3).

e to a
10 min

ice to
pheric
for a

5.5.3 Connector to vascular access device

Compliance with 4.4.3 shall be determined by inspection (see ISO 594-2).

5.5.4 Connectors to ancillary components

Compliance with the requirement specified in 4.4.4 shall be determined by inspection (see ISO 594-2).

5.5.5 Colour coding

Compliance with the requirement specified in 4.4.5 shall be determined by inspection.

© 1SO 2004 — All rights reserved
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Dimensions in millimetres

Key

Fig

5.5.6

5.5.6.
Comp
Fill the

apply
a hyp

outer cone
inner cone

ire 2 — Test device for 6 % taper fitting for lengthrof engagement of the male and fen

Access ports

| Needle access ports

iance with the requirements of 4:4.6.1 shall be determined by the following procedure:

b portion of the extracorpereal blood circuit that contains the access port with water at (3
A pressure 1,5 times the maximum stated by the manufacturer [see 6.4 f)]. Puncture the ac
bdermic needle as specified by the manufacturer or, if no details are given, of outside dia

(21 g3
port.

Using|the same-circuit, completely fill the device with degassed water at (37 + 1) °C. Seal all pg
port {o which\\pressure is applied. Put the device under a sub-atmospheric pressure

manufacturer's recommended pressure, unless that sub-atmospheric pressure exceeds 700 m
specifjed; in that case, apply a sub- atmosphenc pressure of 700 mmHg and seal the apparatus. Al

uge) and in accordance with ISO 7864. Insert and withdraw the needle five times throug
aintain the pressure for 6 h, and visually inspect the device for leakage of water.

0
$6-0,075

N

of blood inlet and_ eutlet connectors

hale cones

T+1)°Cand

cess port with
meter 0,8 mm
jh the access

rts except the
1,5 times the
mHg or is not
Ccess the port

ver a 10 -min

period. Maintain the pressure for 6 h, and visually mspect the device for leakage of air into the tubing or leakage

of water from the tubing.

NOTE The water may be circulated through the device.

5.5.6.2 Needleless access ports

Compliance with 4.4.6.2 shall be determined by the following procedure.

Fill the portion of the extracorporeal blood circuit that contains the access port with water at (37 4= 1) °C and
apply a pressure 1,5 times the maximum stated by the manufacturer [see 6.4 f)]. Access the port in accordance
with the manufacturer's instructions. Access the port an additional 10 times over a 10-min period. Maintain the
pressure for 6 h, and visually inspect the device for leakage of water.

© 1SO 2004 — Al rights reserved
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Dimensions in millimetres

0 °< +0,005
$5,925 -0,005 LA $5,85 0
N_
@ (B5) = = (66 33) S
c+-o o+~o =
[} [ee) m_
()Y
+0,005
6,465 0 r
0
6,405 -0,005
0 0
$5,827 -0,005 $6'502 -0,005
=) ol- o O;
()Y (=)
0 0
$64367 -0,005 ®5,962 -0,005
Figure 3 — Test device used for ISO blood port connectors

Using the same circuit, completely fill the device with degassed water at (37 = 1) °C. Seal all ports except the
port to which pressure is applied. Put the device under a sub-atmospheric pressure 1,5times the
manufacturer's recommended pressure, unless that sub-atmospheric pressure exceeds 700 mmHg or is not
specified; in that case, apply a sub-atmospheric pressure of 700 mmHg and seal the apparatus. Access the port
in accordance with the manufacturer's instructions. Access the port an additional 10 times over a 10-min period.

Maintain the pressure for 6 h, and visually inspect the device for leakage of air into the tubing or leakage of
water from the tubing.

NOTE The water may be circulated through the device.

5.5.6.3 Access port location

Compliance with the requirements of 4.4.6.3 shall be determined by inspection.

© 1SO 2004 — All rights reserved
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55.7

ISO 8

Blood pathway volume

638:2004(E)

Compliance with the requirements of 4.4.7 shall be verified by filling the blood pathway of the device with water
and measuring the volume of the water needed to fill this pathway. The air-capture chambers shall be filled to
their normal operating level.

5.5.8

Air-capture chamber fill level

Compliance with this marking shall be by visual verification of the existence of a marking indicating the normal
operating level.

5.5.9

Comp|

pressiyire specified by the manufacturer according to the following; with the machine side

extrag
recomn
conne

Visual

Visual

5.5.10

Comp

5.5.11

Comp|

pressuiire between 0 mmHg and —250 mimHg. The testing shall be performed over the range

recomn
recomn

5.6

Comp|
and m

5.7

Tubing compliance

Transducer protectors

iance with 4.4.9, 4.4.9.1 and 4.4.9.2 shall be verified by testing to withstand 4,5.times
orporeal blood circuit side with water, pressurize the extracorporeal side to @;5times the n
mended pressure and hold for 1 h, examine for signs of leakage. Leakage shall not occ
ctor, at the housing welds or through the membrane.

ly inspect the device component to ensure compliance with the conhection requirements of

ly inspect the transducer for transparency of the machine side.

Blood pathway flow dynamics

iance with 4.4.10 shall be verified by review of the*'manufacturing risk management file for

Pump segment performance
iance with 4.4.11 can be determined by evaluating the flow changes over time with a

mended by the manufacturer with back-pressures. The results shall be used
mendations in 6.4 f) 3).

Expiration date

iance with 4,5)can be met by accelerated or real time testing of the device for biological
echanical integrity after storage for a period corresponding to the expiration date.

the maximum
open, fill the
hanufacturer’s
r at the Luer

4.4.4,

the device.

negative inlet
bf blood flows
to give the

afety, sterility,

Comp

lance with 4.6 can be veriied Dy placing the tubing into the dialysis machine clamp for which the product

will be labelled, and activating the clamp. The circuit shall then be pressurized to 1,5 times the manufacturer's
recommended maximum pressure and observed for leakage past the clamp for 20 min. No leakage shall occur.

6 Labelling

6.1 Labelling on the device

The device shall be labelled with at least the following information:

a) red and blue markings at patient connection ends;

b) air-capture chamber level markings.
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NOTE

In all cases, symbols from ISO 15223 may be used where appropriate.

6.2 Labelling on the unit container

At least the following information shall be visible on or through the unit container:

a)
b)
c)
d)

e)

f)
9)
h)
i)
)
k)
1)

the manufacturer's name and address;

the proprietary device name;

the manufacturer's identifying code for the device;

the lot number;

a statemgnt of sterility and nonpyrogenicity, and whether the entire contents of the container ot th
pathways|only are sterile;

the expirafion date, stated as mm/yyyy or yyyy/mm;

a statem

t of single use;

the statenpent "Read the instructions before use";

the methg

if not proy
installed d

volume of]

the length

NOTE In all c§

6.3 Labelli

At least the fo

a)
b)
c)

d)
e)
f)

9)
h)

NOTE

the manuf
the name

the propr
container

the manuf

d of sterilization;

ided as an integral part of the set, a statement stating, “Caution{a transducer protector m
n each pressure-monitoring line prior to patient use”;

the blood pathway, blood circuit;

and internal diameter of the pump segment.

ises, symbols from ISO 15223 may be used where appropriate.

ng on the outer container

llowing information shall appear on thé_ outer container:
acturer's name and address;
and address of the distributoiiif different from the information given in 6.3 a);

etary device name, description of contents and number of devices contained in the

acturer's identifying.code for the device;

the lot nu

a statem

ber of the device;

t of sterility{and nonpyrogenicity;

the expirafion date, stated as mm/yyyy or yyyy/mm;

instructionsregarding handling and storage.

e fluid

st be

outer

In all cases, symbols from ISO 15223 may be used where appropriate.

6.4 Accompanying documentation

At least the following information shall be supplied with each outer container:

a)
b)
c)
d)

e)

10

the manufacturer's name and address;

the proprietary device name;

the manufacturer's identifying code for the device;

a stateme

a stateme

nt of sterility and nonpyrogenicity and method of sterilization;

nt of single use;
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