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National foreword

This Part of BS 7297 has been prepared under the direction of the Health Care Standards Policy Committee. It is identical
with ISO 8637 : 1989 'Haemodialysers, haemofilters and haemoconcentrators’, published by the International Organiza-
tion for Standardization (1SO).

This Part of BS 7297 is concerned with devices intended for single use for haemodialysis, haemofiltration and haemo-
concentration in humans. The requirements will help to ensure the safety and satisfactory function of these devices. It has
not been found practicable, however, to specify materials of construction nor to give test methods for biocompatibility,
validation of sterility, non-pyrogenicity and some performance characteristics of these devices. This standard therefore
requires only that materials used in the manufacture of these devices will have been tested and that the methods and
results are to be made available upon request. There has been no intention to specify, or to set limits on, the performance
characteristics of the devices because such restrictions would be unnecessary for the qualified user and would limit the
alternatives available when choosing a device for a specific application.

The dimensions of the blood ports and of the dialysing fluid or filtrate ports have been specified to ensure compatibility
of the device with the extracorporeal blood circuits specified in BS 7297 : Part 2. The design and dimensions have been
selected in order to minimize the risk of leakage of blood and the ingress of air. The dialysing fluid ports will accom-
modate either Hansen or Walther connectors.
There are no internationally recognized standards for assessing the toxicity, biocompatibility and pyrogenicity of medica!
devices. Hence, clauses 4.2 and 4.4 require only that such assessments are to be carried out on samples of each device and
that the details of the method(s) and the results are to be made available on request. However, in the UK, it is common
practice to assess the biological hazards of medical devices by application of the principles and methods given in BS 5736
‘Evaluation of medical devices for biological hazards’.
It has been assumed in the drafting of this British Standard that the procedures described should be carried out and
applied only by appropriately qualified and experienced personnel.
This Part of BS 7297 is published simultaneously with Part 2 ‘Specification for extracorporeal circuits for use with
haemodialysers, haemofilters and haemoconcentrators’. Other Parts of BS 7297 concerning plasma separators and the
solutions to be used in haemodialysis are under consideration.
Cross -references
International standard Corresponding British Standard
ISO 472 : 1979 BS 1755 Glossary of terms used in the plastics industry

Part 1 : 1982 Polymer and plastics technology

{Technically equivalent)
ISO 8638 : 1989 BS 7297 Haemodialysers and related equipment

Part 2 : 1990 Specification for extracorporeal circuits for use with haemodialysers,

haemofilters and haemoconcentrators

(Identical)
Additional information. Attention is especially drawn to BS 5724 : Section 2.16 : 1989, which specifies particular
safety requirements for haemodialysis equipment.
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INTERNATIONAL STANDARD

ISO 8637 : 1989 (E)

Haemodialysers, haemofilters and haemoconcentrators

1 Scope

This International Standard specifies requirements for haemo-
dialysers, including those of coil, hollow fibre and parallel plate
design, haemofilters and haemoconcentrators for single use for
humans.

Materials of construction and test methods for biocompati-
lity, validation of sterility, non-pyrogenicity and some per-
rmance characteristics are not specified; the rationale for
ese omissions is given in the Introduction.

sis International Standard does not apply to devices as-
'mbled and sterilized by the user, the extracorporeal blood cir-
iit, plasma filters, haemoperfusion devices, vascular access
wices, blood pumps, pressure monitors of the extracorporeal
rcuit, air detection devices or systems to prepare, maintain or
onitor dialysing fluid.

JDTE — Requirements for the extracorporeal blood circuit for haemo-
alysers, haemofilters and haemoconcentrators are specified in
O 8638.

Normative references

ne following standards contain provisions which, through
reference in this text, constitute provisions of this International
Standard. At the time of publication, the editions indicated
were valid. All standards are subject to revision, and parties to
agreements based on this International Standard are encouraged
to investigate the possibility of applying the most recent editions
of the standards listed below. Members of IEC and ISO main-
tain registers of currently valid International Standards.

IS0 472 : 1979, Plastics — Vocabulary.

1ISO 8638 : 1989, Extracorporeal blood circuit for haemo-
dialysers, haemofilters and haemoconcentrators.

3 Definitions

For the purposes of this International Standard, the following
definitions apply.

3.1 arterial blood circuit: Portion of the extracorporeal
blood pathway from the vascular access device of the patient to
the blood inlet of the haemodialyser, haemofilter or haemo-
concentrator.

3.2 blood compartment volume; volume of the blood
compartment: Volume of blood required to fill the haemo-
dialyser, haemofilter or haemoconcentrator at a given trans-
membrane or mean coil pressure.

3.3 bilood flow rate, qy,: Quantity of blood flowing through

the haemodialyser, haemofilter or haemoconcentrator per unit
time.

NOTE — The blood flow rate is usually expressed in millilitres per
minute.

3.4 clearance, g, : Net flux of solute across the haemo-

dialyser or haemofilter, calculated using the following
equations, as appropriate:

For haemodialysis, using an open loop

Ca — Cy Cv
g1, = Tqya + aqu G

Cy
NOTE - — gy, represents the clearance due to convection.
CA

For haemodialysis, using a closed loop

bA
Qi = G, | —=—— + 1 L 2)

(]yFAl
In|1 -
Vo

NOTE — It has been found that ¢, ; has to be greater than 2 ml/min to
achieve accurate results.

For haemofiltration

Gy X CF
Gy, = ——— ... 3
‘A
In equations (1) and (3}, it is necessary to use the same units of
measurement for ¢, ¢y and ¢.
In equations (1) to (3)

b is the slope of linear regression of the natural logarithm
of the reservoir concentration over time;

Documents

Document Sharing Hub

Full document details: BS 7297-1:1990


http://www.avadocuments.com/doc/bs-7297-1-1990
http://www.avadocuments.com/doc/bs-7297-1-1990

ISO 8637 : 1989 (E)

ca is the concentration of solute on the inlet side of the
haemodialyser or haemofilter;

¢g is the filtrate concentration ;

¢y is the concentration of solute on the outlet side of the
haemodialyser or haemofilter;

dig is the blood flow rate, in millilitres per minute, at the
inlet of the device;

gy, is the filtrate flow rate (ultrafiltration rate}, in millilitres
per minute;

Ar is the duration of the test, in minutes {1 — 1), where /g
is the time at the beginning of the test and / the time at the
end of the test;

Vs is the volume of the “’blood” reservoir, in millilitres, at
time ¢g.

NOTES

1 The term "ultrafiltration” is commonly used as a synonym for
“filtration” in haemodialysis.

2 Clearance is usually expressed as the number of millilitres of blood
completely cleared of the solute per minute (corrected for ultra-
filtration).

3.5 clotted residual blood: Residual blood that cannot be
recovered by rinsing the blood compartment.

3.6 compliance: Change in volume of the blood compart-
ment of the haemodialyser, haemofilter or haemoconcentrator
in relation to change in transmembrane pressure.

NOTE - Compliance is usually expressed in millilitres per 100
millimetres of mercury of transmembrane pressure or mean coil
pressure.

3.7 dialysance, Guy: Rate of exchange per unit time of a
solute between blood and dialysing fluid per unit blood to
dialysing fluid concentration gradient, calculated using the
following equation :

Cy
Gy =| ——— @ |+ | ———a, L
D ) A — ¢p

where

¢p is the concentration of the solute entering the
haemodialyser ;

the other symbols are as defined in 3.4.
It is necessary to use the same units of measurement for ¢, ¢y
and Cp.
NOTES

1 Clearance may be derived from dialysance for recirculating dialys-
ing fluid systems using the following equation:

diy
Gve = —{” (5)
+ ___D,
qdvy

where 9y, is the dialysing fluid flow rate.
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2 Dialysance measurement is useful for comparing devices in systems
where the concentration of the solute in the dialysing fluid entering
the haemodialyser is greater than zero, e.g. in recirculation single-pass
systems.

3 Dialysance is equal to the clearance in single-pass systems,
i.e. when cp = 0.

3.8 dialysate: dialysing fluid: Solution used to perfuse a
compartment that is separated from the blood in a
haemodialyser by the semi-permeable membrane.

3.9 dialysing fluid compartment volume ; volume of the
dialysing fluid compartment: Volume of the dialysing fluid
required to fill the dialysing fluid compartment of the haemo-
dialyser at a given transmembrane pressure.

3.10 dialysing fluid addition rate: Rate at which fresh
dialysing fluid is added to a recirculation single-pass system.

NOTE - The dialysing fluid addition rate is usually expressed in
millilitres per minute.

3.11 dialysing fiuid flow rate, ¢, ,: Rate at which dialysing
fluid enters the haemodialyser.

NOTE - The dialysing fluid flow rate is usually expressed in millilitres
per minute.

3.12 dialysing fluid recirculation rate: In coil haemo-
dialysers, the rate at which dialysing fluid is recirculated
through the device.

NOTE - The dialysing fluid recirculation rate s usually expressed in
millilitres per minute.

3.13  distributor: Any party other than the manufacturer
who offers the haemodialyser, haemofilter or haemoconcen-
trator for sale.

3.14 filtrate: Fluid removed from the blood compartment
across the semi-permeable membrane into the dialysate or
filtrate compartment of a haemodialyser, haemofilter or haemo-
concentrator due to a pressure gradient across the semi-
permeable membrane.

3.15 fluid residual blood: Residual blood that can be
recovered by further rinsing of the blood compartment after
rinsing as recommended by the manufacturer.

3.16 haemoconcentration: Treatment whereby extra-
corporeal blood is passed through a device (the haemoconcen-
trator) for the sole purpose of removing fluid from the blood.

NOTE - In haemoconcentration, blood flows through one part of a
chamber divided by a semi-permeable membrane. The filtrate passing
through the membrane is collected in the other part of the chamber
and is led to waste. The permeability of the membrane does not allow
clinically significant loss of protein from the blood.
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3.17 haemoconcentrator: Device used to perform haemo-
concentration.

3.18 haemodialyser: Device used to perform haemo-
dialysis.

3.19 haemodialysis: Treatment whereby extracorporeal
blood is passed through a device (the haemodialyser) that
allows the transfer of substances by diffusion and convection
for the purpose of decreasing biochemical abnormalities as well
as fluid, electrolyte and acid-base imbalances.

NOTE - In haemodialysis, the blood flows through a chamber divided
by a semi-permeable membrane, on the other side of which flows the
dialysing fluid. Solute exchange between the blood and the dialysing
fluid is mainly due to diffusion. Fluid exchange between the blood and
dialysing fluid is mainly due to ultrafiltration. The permeability of the
membrane does not altow clinically significant loss of protein from the
biood.

20 haemofilter: Device used to perform haemofiltration.

21 haemofiltration: Treatment whereby extracorporeal
ood is passed through a filtration device {the haemofilter) for
e purpose of decreasing biochemical abnormalities as well as
1id, electrolyte and acid-base imbalances, which is achieved
¢ the exchange of a filtrate of the blood for an appropriate
lume of a physiological replacement solution.

JTE - in haemofiltration, the blood flows through a chamber divided
+ a semi-permeable membrane on the other side of which flows a
wsiological replacement solution which infuses into the bioodstream.
e permeability of the membrane does not allow clinically significant
ss of protein from the biood.

22 hydraulic resistance: Biood or dialysing fluid com-

irtment flow resistance measured as the pressure drop, in

illimetres of mercury, or change in pressure, p, between inlet
and outlet ports of the haemodialyser, haemofilter or haemo-
concentrator at a given flow rate,

3.23 manufacturer: Party that assumes responsibility for
quality assurance of the final product.

3.24 mean coii pressure (MCP), py,c: Arithmetic mean of
the inlet and outlet pressure of the blood pathway of a coil
haemodialyser with an open dialysing fluid compartment,
calculated using the following equation:

Pg.it 8o

. (6)
2

Pmc =

where

pg,i is the pressure of blood on the arterial side of the
haemodialyser, in millimetres of mercury;

PB,o Is the pressure of biood on the venous side of the
haemodialyser, in millimetres of mercury.

ISO 8637 : 1989 (E)

3.25 non-pyrogenic: Free of pyrogenic material within the
limit of error of test methods for such determinations, as
defined by the national regulatory agency of the country in
which the device is to be marketed or, where available, an Inter-
national Standard, and maintained in that state by suitable pro-
tection.

3.26 recirculation system: Dialysing fluid system in which
the dialysing fluid is recirculated through the haemodialyser
repeatedly during dialysis.

3.27 recirculation single-pass system: Dialysing fluid
system in which the dialysing fluid is recirculated repeatedly
through the haemodialyser during dialysis and the recirculating
volume is displaced continuously to waste by fresh dialysing
fluid.

3.28 residual blood: Volume of blood remaining in the
haemodialyser, haemofilter or haemoconcentrator after the
procedure recommended by the manufacturer for returning the
blood from the device to the patient.

NOTE — Residual blood is usually expressed in millilitres.

3.29 semi-permeable membrane: Membrane used to
separate blood from dialysing fluid in haemodialysis or through
which filtrate passes in haemofiltration or haemoconcentration.

3.30 single-pass dialysing fluid system: Dialysing fluid
system in which the dialysing fluid flows to waste after one
passage through the haemodialyser.

3.31 sterile: Free from all living organisms within the limits
of validation tests for sterility and maintained in that state by
suitable protection.

3.32 transmembrane pressure (TMP), p1y,: Hydrostatic
pressure exerted across the semi-permeable membrane of
certain haemodialysers (hollow-fibre, parallel-plate, coil with
closed dialysate compartment) or a haemofilter, calculated
using the following equations :

For haemodialysis

- PBi*t PBo  Pdit Pdo -
™ > 2 -
For haemofiltration
P, t PB.o
/)TM:—‘—Z——[?F ... (8}

where

Pq,i s the pressure of dialysing fluid on the inlet side of the
haemodialyser ;

Pa,o is the pressure of dialysing fluid on the outlet side of
the haemodialyser ;

Pr is the pressure at the outlet of the filtrate compartment;

Pg,iand pg , are as defined in 3.24.
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3.33 user: Operator of a device.

3.34 venous blood circuit: Extracorporeal blood circuit
from the outlet of the haemodialyser, haemofilter or haemo-
concentrator, returning blood to the vascular access device of
the patient.

4 Requirements

4.1 Good manufacturing practice

The haemodialyser, haemofilter or haemoconcentrator shall be
manufactured in a clean environment and the fluid pathways
shall be free of visible foreign material.

NOTE — Attention is drawn to the need to establish whether codes for
good manufacturing practice exist in the country in which the device is
produced and, if applicable, in the countries in which the device is to
be marketed.

Testing shall be carried out in accordance with 5.1.

4.2 Toxicology and biological compatibility

Samples of the device shall be tested for freedom from toxicity
using, if available, the method specified in the relevant national
standard and the results of such tests shall indicate freedom
from biological hazard. If requested, details of the test method
and the results shall be made available by the manufacturer of
the device.

NOTE — Attention is drawn to the need to establish whether national
regulations or national standards governing toxicology and biocom-
patibility 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.

Testing shall be carried out in accordance with 5.2.

4.3 Sterility
The fluid pathways of the device shall be supplied sterile.

NOTE — Attention is drawn to the need to establish whether national
regulations or national standards governing sterility 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.

Testing shall be carried out in accordance with 5.3.

4.4 Pyrogenicity

The blood pathway(s) of the device shall be non-pyrogenic. If
requested, details of the test method(s} and the results shall be
made available by the manufacturer of the device.

NOTE - Attention is drawn to the need to establish whether national
regulations or national standards governing pyrogen 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.

Testing shall be carried out in accordance with 5.4.

Full document details: BS 7297-1:1990

4.5 Residues from sterilization

After sterilization by the procedure recommended by the
manufacturer, the device shall be tested for freedom from toxic
residues that have adverse chemical, physical or biological
effects on the blood or that result in release of clinically signifi-
cant amounts of potentially toxic substances into the blood. If
requested, details of the test methods and the results shail be
made available by the manufacturer of the device.

NOTE — Attention is drawn to the need to establish whether national
regulations or nationa! standards governing testing for residues from
sterilization exist in the country in which the device is produced and, if
applicable, in the countries in which the device is to be marketed.

Testing shall be carried out in accordance with 5.5.

4.6 Mechanical characteristics

4.6.1 Structural integrity

Samples of the haemodialyser, haemofilter or haemoconcen-
trator shall be capable of withstanding 1,5 times the maximum
transmembrane pressure or mean coil pressure specified by the
manufacturer. Devices with a closed dialysing fluid compart-
ment or filtrate compartment shall also withstand a subatmos-
pheric pressure that is

al 1,5 times the maximum subatmospheric pressure
specified by the manufacturer, or

b) 700 mmHg below atmospheric pressure if the manu-
facturer's maximum specified subatmospheric pressure
exceeds this value.

Testing shall be carried out in accordance with 5.6.1.

4.6.2 Membrane integrity

A test that will detect a blood leak shall be performed on each
haemodialyser, haemofilter or haemoconcentrator.

Testing shall be carried out in accordance with 5.6.2.

4.6.3 Blood compartment ports

Except where the haemodialyser, haemofilter or haemoconcen-
trator and the extracorporeal circuit are designed as an integral
system, the dimensions of the blood ports shall be as given in
figures 1 and 2.

The dimensions shall be checked in accordance with 5.6.3.

4.6.4 Haemodialyser dialysing fluid compartment ports

The dimensions of the dialysing fluid compartment ports shall
be as given in figure 3. In addition, the dialysing fluid compart-
ment port may have a component that will open a self-sealing
connector.

The dimensions of the dialysing fluid compartment ports shall
be checked in accordance with 5.6.4.

4.6.5 Haemofilter or haemoconcentrator filtrate port

The haemofilter or haemoconcentrator filtrate port shall meet
the requirements specified in 4.6.3 or 4.6.4.

The filtrate port shall be checked in accordance with 5.6.5.
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Dimensions in millimetres
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Figure 1 — Main fitting dimensions of blood inlet and outlet connections

Dimensions in millimetres
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Figure 2 — Length of engagement of male and female cones of blood inlet and outlet connectors
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