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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
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INTERNATIONAL STANDARD

ISO 15674:2009(E)

Cardiovascular implants and artificial organs — Hard-shell
cardiotomy/venous reservoir systems (with/without filter) and
soft venous reservoir bags
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2 Normative references

The

refergnces, only the edition cited applies. For undated references, the latest edition of th

docu

ISO 1

ISO 1

ISO 1

ISO 1

ISO 1

ISO 1

barri

ISO 1
formi

ISO 1

j cardiopulmonary bypass (CPB) surgery.

nternational Standard applies only to the blood reservoir aspects for maltifunctional systen
integral parts such as blood-gas exchangers (oxygenators), blood filters;Jdefoamers, blood

following referenced documents are indispensable far the application of this documen
ment (including any amendments) applies.

0993-1, Biological evaluation of medical devicés — Part 1: Evaluation and testing

0993-7, Biological evaluation of medical devices — Part 7: Ethylene oxide sterilization resid|
0993-11, Biological evaluation of medical devices — Part 11: Tests for systemic toxicity

1135:1994, Medical devices—=Validation and routine control of ethylene oxide sterilization

1607-1, Packagitig/for terminally sterilized medical devices — Part 1: Requirements for ma
br systems ang.packaging systems

1607-2,Packaging for terminally sterilized medical devices — Part 2: Validation requ
hg, sealing and assembly processes

Bcope
International Standard specifies requirements for sterile, single-use, extracarporeal hard-shell
btomy/venous reservoir systems and soft venous reservoir bags intended for useas a bl

pbod reservoir

ns which can
umps, etc.

t. For dated
b referenced

Lals

1137-1, Sterilization of health care products — Radiation — Part 1: Requirements for glevelopment,
validation and routine control of a sterilization process for medical devices

erials, sterile

irements for

4937, Sterilization of health care products — General requirements for characterization o

[ a sterilizing

agent and the development, validation and routine control of a sterilization process

ISO 17665-1, Sterilization of health care products — Moist heat — Part 1: Requirements for the development,
validation and routine control of a sterilization process for medical devices
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and definitions

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

3.1

hard-shell cardiotomy reservoir

extracorporeal device consisting of rigid walls designed to collect, defoam and filter suctioned blood

3.2

hard-shell venous reservoir

extracorporeal device consisting of rigid walls designed to collect and defoam venous blood

3.3

soft-bag venjous reservoir

extracorporefl device consisting of collapsible, pliable walls designed to collect venous blood

3.4

hard-shell cpardiotomy/venous reservoir system

extracorporefpl device designed to function simultaneously as both a venous reservoir and cardig
reservoir

3.5

blood-gas ekchanger

oxygenator

extracorporefl device designed to supplement, or be a substitute for, the'respiratory function of the lungs
3.6

integral part

part that is cpnnected to the reservoir or is part of the reservoir system that cannot normally be separat
the user

3.7

operating variable

setting of cor

3.8
static volumi

trols which affects the function of the device

e

volume presént in the device at zeroflow

3.9

break-throu
volume of f
manufacture

3.10
sealed hard

jh volume

), must beexceeded before fluid first exits the device

shell reservoir

tomy

bd by

uid that, when added during the initial priming of the dry device (as received from the

hard-shell re

3.11

servoir thatmay be operatedateither positive or megative pressure

priming volume

volume of flu

3.12
dynamic pri

id required to fill the reservoir

ming volume

amount of fluid volume that is contained inside the defoamer/filter compartment at a specified flow rate
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4 Requirements

4.1

411

Biological characteristics

Sterility and non-pyrogenicity

The blood pathway shall be sterile and non-pyrogenic.

Compliance shall be verified in accordance with 5.2.1.

4.1.2
All pg
Com

4.2

4.21

rts of the blood pathway shall be biocompatible with respect to their intended use.

bliance shall be verified in accordance with 5.2.2.
Physical characteristics

General

When tested in accordance with 5.3.1 and 5.3.2, the blood pathway skiall not leak.

6.3 K)).

OwW a secure

m, 9,5 mm, or
ve been used.

mply with this

4.2.2| Blood volumes

The yolume of the blood pathway shall be within the tolerances specified by the manufacturer [se
4.2.3| Connectors

Connectors for connection to the blood pathway’shall, when tested in accordance with 5.3.4, al
conngction.

NOTH 1 Connectors of a type that allows“connection of tubes with an inner diameter of 4,8 mm, 6,3 m
12,7 hm, or a type that complies with Figure 1 of ISO 8637:1989, or a type that complies with ISO 594-2, ha
NOTH 2  Connectors correspohdijng to Figure 3 of ISO 8637:1989 are considered as one way to co
requirement.

4.3 | Performance-characteristics

NOTH 1 Guidafee*for testing is given in Annex A.

NOTH 2 .Some of these tests can be combined and performed at the same time.

4.3.1[ Cell damage

Testing to determine the amount of cell damage generated during use of the device shall be conducted at
maximum flow rates and the results shall be recorded [see 6.3 p)]. Testing shall be over the specified time of
operation or 6 h. The testing shall be conducted according to the manufacturer’s protocols.

4.3.2

Air-handling capacity

Testing to demonstrate the air-handling characteristics shall be conducted at various flow rates and the results
shall be recorded [see 6.3 p)]. The test shall be conducted according to the manufacturer’s protocols.

©I1SO
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4.3.3 Priming volume of the reservoirs in accordance with the manufacturer’s quality control
management system

The volume of the reservoir(s) shall be determined and the results presented in accordance with 6.3 o).

Testing shall

be conducted according to the manufacturer’s protocols.

4.3.4 Defoaming characteristics

Where applicable, the defoaming characteristics shall be determined and the results shall be recorded
[see 6.3 p)]. The testing shall be conducted according to the manufacturer’s protocols.

4.3.5 Volume calibration

Where appliq
as required i

4.3.6 Filtration efficiency

The efficieng
efficiency res
range of the

4.3.7 Brea

Where applig
The testing

4.3.8 Dynamic priming volume

Where appli
(with/without
over the ent
manufacture

5 Tests
Standard

5.1 Gene

511 Test
manufacture

able, the accuracy of the volume markings shall be measured and tolerances shall be pres
n 6.3 n). The testing shall be conducted according to the manufacturer’s protocols.

y of the filter shall be determined by the manufacturer according to-their protocol. The
ults shall be recorded [see 6.3 p)]. The testing shall be performed: around the anticipated
filter.

K-through volume

able, the break-through volume shall be measured and the results shall be recorded [see 6
hall be performed according to the manufacturer’s protocols.

Cable, the dynamic priming volume applies to hard-shell cardiotomy/venous reservoir sys
filter) and shall be measured and repetted as in 6.3 k). Results shall indicate the priming vq
re range of flows specified by the ‘manufacturer. Testing shall be performed according t
’s protocols.

and measurements to determine compliance with this International

al

5 and measurements shall be performed with the device under test prepared according f
’s instructions for intended clinical use.

ented

filter
flow

tems
lume
p the

o the

nless

5.1.2 Ope

ating variables shall be those specified by the manufacturer for intended clinical use, u

otherwise specified.

5.1.3

514

Unless otherwise stated, the temperature of test liquids shall be (37 + 1) °C.

valid interpolation between data points.

5.1.5

can be accepted provided that the alternative procedure has been shown to be of comparable precision.

If the relationship between variables is non-linear, sufficient determinations shall be made to permit

The test or measurement procedures are to be regarded as reference procedures. Other procedures

© 1SO 2009 - All rights reserved
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Biological characteristics

Sterility and non-pyrogenicity

Compliance shall be verified by inspection of the manufacturer's documentation on sterilization and pyrogen
testing, in accordance with 1SO 17665-1, 1SO 11135, ISO 11137-1, 1SO 14937, or ISO 10993-11, as

appli

cable.

5.2.2 Biocompatibility

Com

finishied device in accordance with ISO 10993-1 and ISO 10993-7.

5.3

5.3.1

Subj

manufacturer’s rated pressure or, if none is given, to a pressure of 152 kPa<(22 psi) gauge and
presgure for 6 h or for the intended time of use specified by the manufacturer. Visually inspect t
evidgnce of water leakage.

5.3.2| Determination of blood pathway integrity for sealed-hard-shell reservoirs
5.3.21 Perform the test with air or water at the appropfiate pressures.

5.3.2|2 Subject the blood pathway of the device to a negative or positive pressure
manufacturer’s rated pressure and maintain this pressure for 6 h or for the intended time of usg
the manufacturer. Using air pressure decay or visual inspection, check for evidence of leakage.

NOTH

need

5.3.3] Test liquid

The

5.3.4] Connectors

The
shall

6

6.1

The
a

b

o

o

)
)
)
)
)

e

liance shall be verified by inspection of the manufacturer's documentation on biocompa

ibility for the

Physical characteristics

Determination of blood pathway integrity for soft venous reservoir bags

gct the blood pathway of the device, filled with water, to a negative ,or_positive pressure

4 to be performed on these units.

test liquid shall be heparinized blood or water.

connection shalt’'be made in accordance with the manufacturer’s instructions for use. Th
withstand-a ‘pull force of 15 N for 15 s without separating.

of 1,5 x the
maintain this
he device for

of 1,5 x the
specified by

Some hard-shell reservoirs are normally operated at atmospheric pressure. No test for blood pathway integrity

B connection

qnformation supplied by the manufacturer

Information to be given on the reservoir (labelling)

following shall be provided on the reservoir:
the manufacturer’s identity;

batch, lot or serial number designation;
model designation;

the direction of blood flow, if necessary;

the minimum and maximum operating reservoir levels, where appropriate.
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6.2 Information to be given on the packaging

6.2.1 Information to be given on the unit container
The following shall be given on the unit container:

a) the manufacturer's name and address;

b) description of contents;

c) model designation;

d) statemefpt on sterility and non-pyrogenicity;

e) batch, Idt or serial number designation;

f) the statgment “Read instructions before use”;

g) special handling or storage conditions;

h) statemept on single-use;

i) expiry date.

6.2.2 Information to be given on the shipping container
The following shall be provided on the shipping container:
a) the manpfacturer's name and address;

b) description of contents, including number of units;

c) model dgsignation;

d) statemept on sterility and non-pyrogenicity;

e) special handling, storage or unpackKing instructions;

f)  lot number or serial number,

6.3 Information to hegiven in the accompanying documents

Each shipping contaifier shall contain an “Instructions for Use” leaflet with the following information:

a) the manpfacturer’'s address and telephone and fax number;

b) model designation;

¢) required ancillary equipment;

d) instructions on necessary, special or unique procedures applicable;
e) placement, type and securing of tubing connections;

f)  location and purpose of additional entry or exit ports;

g) direction of blood flow;

6 © 1SO 2009 - All rights reserved
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h) general operating procedures for normal use;
i) arecommended procedure for intraoperative replacement of a reservoir system;
j)  maximum and minimum recommended blood flow rates;

k) maximum and minimum operating volumes of the blood pathway, including any integral reservoir and
dynamic priming volume;

[)  pressure limitations for blood pathways;

m) fthestaticvotumeand-summary-of-the-protocot-used;

n) lerance of scales used for blood measurements;

0) e priming volume of the filter (if applicable);

p) statement that the following are available upon request:

1) sterilization method;

2) alist of the materials comprising the blood pathway;

3) data related to blood cell damage and a summary of the protocol used;
4) relevant tolerances for data presented;

%) air-handling capability and summary of the protocol used;

®) antifoam characteristics and a summary of the protocol used;
T) break-through volume;

8) filtration efficiency.

6.4 |Information to be given_in the accompanying documents in a prominent form

The fpllowing information,shall be provided in a prominent form in the accompanying documents:

a) pressure limitations;
b) flow rate limitations;

c) blood tevel limitation;

, solvents or

disinfectants.

7 Packaging

Packaging shall comply with the appropriate requirements of ISO 11607-1 and ISO 11607-2.
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