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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-16: Particular requirements for basic safety and
essential performance of haemodialysis, haemodiafiltration
and haemofiltration equipment

FOREWORD
1) The International Electrotechnical Commission (IEC) is a worldwide organizatio tandardization™comprising
all national electrotechnical committees (IEC National Committees). e S promote
international co-operation on all questions concerning standardization in t S igfields. To

this end and in addition to other activities, specifications,

Technical Reports, to as “IEC
Publication(s)”). Their preparation is entrusted to technical committe€s ationaNCommittee interested
in the subject dealt with may participate in this preparatory wo rnmental and non-
governmental organizations liaising with the IEC also participate i Q coIIaborates closely

2) The formal decisions or agreements of IEC on technical early as possible, an international
consensus of opinion on the relevant subj mmijfee has representation from all
interested IEC National Committees

3) IEC Publications have the form of recommendatio € and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be € e way in which they are used or for any

misinterpretation by any end user.

grmity. Independent certification bodies provide conformity
to IEC marks of conformity. IEC is not responsible for any

ire€tors, employees, servants or agents including individual experts and
and IEC National Committees for any personal injury, property damage or

indispensable Tor_the correct application of this publication.

9) Attention is drawn to“the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International standard IEC 60601-2-16 has been prepared by IEC subcommittee 62D:
Electromedical equipment, of IEC technical committee 62: Electrical equipment in medical
practice.

This third edition cancels and replaces the second edition of IEC 60601-2-16, published in
1998. This edition constitutes a technical revision. Changes since the previous edition
include, among others, a summary of additional essential performance requirements, revision
of terms and definitions, classification of applied parts and limits as numbers for protection
against hazardous outputs, in the annex.
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This bilingual version, published in 2011-02, corresponds to the English version.

The text of this particular standard is based on the following documents:

FDIS Report on voting
62D/671/FDIS 62D/681/RVD

Full information on the voting for the approval of this particular standard can be found in the
report on voting indicated in the above table.

The French version of this standard has not been voted upon.

This publication has been drafted in accordance with the ISO/IEC Direg

In this standard, the following print types are used:

— Requirements and definitions: roman type.
— Test specifications: italic type.

— Informative material appearing outside of tables, such as
Normative text of tables is also in a smaller type.

— TERMS DEFINED IN CLAUSE 3 OF THE GENERAL
NOTED: SMALL CAPITALS.

— “clause” means one of the seventeen
inclusive of all subdivisions (e.g—~Clause

References to c@
clause number. Refer

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

— “should” means that compliance with a requirement or a test is recommended but is not
mandatory for compliance with this standard;

— “may” is used to describe a permissible way to achieve compliance with a requirement or
test.

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 AA.

A list of all parts of the IEC 60601 series, published under the general title: Medical electrical
equipment, can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
*+ amended.

The contents of the corrigendum of October 2008 have been included in this copy.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful™ f correct
understanding of its contents. Users should therefore print document using a
colour printer.

&
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INTRODUCTION

The minimum safety requirements specified in this particular standard are considered to
provide for a practical degree of safety in the operation of HAEMODIALYSIS,
HAEMODIAFILTRATION and HAEMOFILTRATION EQUIPMENT.

@%
S
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MEDICAL ELECTRICAL EQUIPMENT -
Part 2-16: Particular requirements for basic safety and

essential performance of haemodialysis, haemodiafiltration
and haemofiltration equipment

201.1 Scope, object and related standards

Clause 1 of IEC 60601-1:2005 applies, except as follows:

201.1.1 Scope

Addition:

This International Standard applies to the BASIC SAFET
HAEMODIALYSIS, HAEMODIAFILTRATION and HAEMOFILTRAT/ON
HAEMODIALYSIS EQUIPMENT.

This International standard does not
system of HAEMODIALYSIS EQUIPMEN3
DELIVERY SYSTEMS. It does however take.i
such HAEMODIALYSIS EQUIPMENT concerpi

This International standapd\ specifi i afety requirements for HAEMODIALYSIS
EQUIPMENT. These deV|c ifher by medical staff or for use by the

This Internatio EQUIPMENT that is intended to deliver a
HAEMODIALYSIS, A d_ HAEMOFILTRATION treatment to a PATIENT suffering
from kidney failure.

— DIALYSINGF NCENTRATES;
— water treatmenbtequipment;

— equipment used to perform PERITONEAL DIALYSIS (see IEC 60601-2-39).

If a clause or subclause is specifically intended to be applicable to ME EQUIPMENT only, or to
ME SYSTEMS only, the title and content of that clause or subclause will say so. If that is not the
case, the clause or subclause applies both to ME EQUIPMENT and to ME SYSTEMS, as relevant.

HAzARDS inherent in the intended physiological function of ME EQUIPMENT or ME SYSTEMS
within the scope of this standard are not covered by specific requirements in this standard
exceptin 7.2.13 and 8.4.1 of IEC 60601-1.

NOTE See also 4.2 of IEC 60601-1:2005.

201.1.2  Object

Replacement:
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The object of this particular standard is to establish BASIC SAFETY and ESSENTIAL PERFORMANCE
requirements for HAEMODIALYSIS EQUIPMENT

201.1.3 Collateral standards

Addition:

This particular standard refers to those applicable collateral standards that are listed in
Clause 2 of IEC 60601-1, and Clause 201.2 of this International Standard. (See also Clauses
202, 203, 206, 208, 209 and 210)

IEC 60601-1-3 does not apply.

201.1.4 Particular standards

Replacement:

In the IEC 60601 series, particular standards may modif
contained in IEC 60601-1, Medical electrical equipment
basic safety and essential performance, as appropriate

particular stand
203.4 in this par
standard, etc.). The
the following words

"Addition" means that the text of this particular standard is additional to the requirements of
the general standard or applicable collateral standard.

"Amendment" means that the clause or subclause of the general standard or applicable
collateral standard is amended as indicated by the text of this particular standard.

Subclauses or figures which are additional to those of the general standard are numbered
starting from 201.101. However due to the fact that definitions in the general standard are
numbered 3.1 through 3.139, additional definitions in this standard are numbered beginning
from 201.3.201. Additional annexes are lettered AA, BB, etc., and additional items aa), bb),
etc.

Subclauses or figures which are additional to those of a collateral standard are numbered

starting from 20x, where “x” is the number of the collateral standard, e.g. 202 for IEC 60601-
1-2, 203 for IEC 60601-1-3, etc.

The term "this standard" is used to make reference to the general standard, any applicable
collateral standards and this particular standard taken together. Documents
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Where there is no corresponding, clause or subclause in this particular standard, the clause
or subclause of the general standard or applicable collateral standard, although possibly not
relevant, applies without modification; where it is intended that any part of the general
standard or applicable collateral standard, although possibly relevant, is not to be applied, a
statement to that effect is given in this particular standard.

201.2 Normative references

NOTE Informative references are listed in the bibliography beginning on page 52.

Clause 2 of the general standard applies, except as follows:

Addition:

IEC 60601-1-9:2007, Medical electrical equipment — Part 1-9: Gene
safety and essential performance — Collateral Standard: Requi
conscious design

basic safety and essential performance — Colla
development of physiologic closed-loop controllers

ISO 8638, Cardigirascy
haemodia/ysers,

201.3 Ter

NOTE An index ef defineq terms is found beginning on page 53.

201.3.8
*APPLIED PART

Replacement:

EXTRACORPOREAL CIRCUIT and all parts permanently and conductively connected to it (e.g.
DIALYSING FLUID circuit)

NOTE See Figure AA.1 in Annex AA.

201.3.78
PATIENT CONNECTION
Addition:

NOTE The PATIENT blood lines connectors are the individual points on the APPLIED PART through which current
can flow between the PATIENT and the HAEMODIALYSIS EQUIPMENT in NORMAL CONDITION or SINGLE

FAULT CONDITION. Documents
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Additions:

201.3.201

*HAEMODIALYSIS EQUIPMENT

ME EQUIPMENT or ME SYSTEM used to perform HAEMODIALYSIS, HAEMODIAFILTRATION and/or
HAEMOFILTRATION

NOTE When the term ME EQUIPMENT is used in headings it is equivalent to HAEMODIALYSIS EQUIPMENT. When the
term ME EQUIPMENT is used in the text it is referring to a general ME EQUIPMENT.

201.3.202
HAEMODIALYSIS
HD

diffusion of substances from the DIALYSING FLUID into the blood.

201.3.203
HAEMOFILTRATION
HF

of the treatment
201.3.204
HAEMODIAFILTRAT
HDF S
process whereby™€o
excess of fluid
combination of

or-soluble substances in a PATIENT's blood and an
ehal insufficiency are corrected by a simultaneous

201.3.205
DIALYS
a device

ontaiRing\asemj>permeable membrane that is used to perform HD, HDF or HF

201.3.206
DIALYSING FLUID
solution intended to exchange solutes and/or water with blood during HD or HDF

NOTE The words "dialysate" and "dialysis fluid" are commonly used as synonyms of DIALYSING FLUID.

201.3.207

DIALYSING FLUID CONCENTRATE

substances which, when appropriately diluted or dissolved with purified water, produce the
DIALYSING FLUID

201.3.208
SUBSTITUTION FLUID
a fluid administered to the PATIENT via the EXTRACORPOREAL CIRCUIT during HF or HDF

201.3.209

*ULTRAFILTRATION

process of fluid removal from the PATIENT'S blood across the DIALYSER Documents
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201.3.210
EXTRACORPOREAL CIRCUIT
blood lines and any integral ACCESSORY thereof

201.3.211

TRANSMEMBRANE PRESSURE

TMP

fluid pressure difference exerted across a semi-permeable membrane

NOTE Generally the mean TMP is used. In practice, the displayed TRANSMEMBRANE PRESSURE is usually estimated
from the measured EXTRACORPOREAL CIRCUIT pressure and the measured DIALYSING FLUID pressure, each obtained
at a single point.

201.3.212

*BLOOD LEAK
leakage of blood from the blood compartment to the DIALYSING
DIALYSER

of the

NOTE When performing an HF process, this involves the filtration fluid s

201.3.213
ARTERIAL PRESSURE
pressure measured in the blood withdrawal line of th

201.3.214
VENOUS PRESSURE
pressure measured in the

201.3.215
*PROTECTIVE SYSTEM
automatic syst

against HAZARDS

201.3.216
*ONLINE HDF

201.3.217
*ONLINE HF
HAEMOFILTRATION procedure where the HAEMODIALYSIS EQUIPMENT, based on the DIALYSING
FLUID, produces the SUBSTITUTION FLUID for the HF treatment, suitable for injection

201.3.218
CENTRAL DELIVERY SYSTEM

part of a ME SYSTEM which proportions DIALYSING FLUID CONCENTRATE and water for distribution
as DIALYSING FLUID to the HAEMODIALYSIS EQUIPMENT or distributes DIALYSING FLUID
CONCENTRATE

201.3.219
NET FLUID REMOVAL
fluid loss from the PATIENT

NOTE Historically this term was “weight loss”.
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201.4 General requirements
Clause 4 of the general standard applies, except as follows:

201.4.3 * ESSENTIAL PERFORMANCE

Additional subclauses:

201.4.3.101 * Additional ESSENTIAL PERFORMANCE requirements

ESSENTIAL PERFORMANCE of HAEMODIALYSIS EQUIPMENT includes, but is not limited to the functions
found in the subclauses listed in Table 201.101, which must be met within the tolerances specified
by the MANUFACTURER, if applicable:

Table 201.101 — ESSENTIAL PERFORMANCE requir{n\e\ s \

Requirement ( \Su cla@
Blood flow N\ 21431027
DIALYSING FLUID flow N 20443103
NET FLUID REMOVAL / §g1.4.3.104
\

SUBSTITUTION FLUID flow A )/ N ~501.4.3.105

Dialysis time N ( ) ‘\> 201.4.3.106
/l

DIALYSING FLUID composition \ \ } 201.4.3.107

DIALYSING FLUID temperature 201.4.3.108

SUBSTITUTION FLUID temperature \ (\ > 201.4.3.109
i able 20

201.4.3.102 BfI

The blood flow for thé

W hre_set value is considered as negative for the treatment. Therefore the goal
of testing is to fj ighe e blood flow error.

— Apply a gmewt to the HAEMODIALYSIS EQUIPMENT and let it run for at least 30 min.
ywater) with a temperature of 37 °C in the EXTRACORPOREAL CIRCUIT.

— Set the blood flow of the HAEMODIALYSIS EQUIPMENT to 400 ml/min or — if not possible - to
the highest possible blood flow.

— Set the ARTERIAL PRESSURE to -200 mmHg.
— Measure the blood flow.

The values of the measured blood flow shall be within the tolerances specified by the
MANUFACTURER in the instructions for use.

NOTE 2 Pump segment fatigue can reduce the blood flow rate.
NOTE 3 The blood flow rate in peristaltic pumps can be affected by negative input pressures
201.4.3.103 DIALYSING FLUID flow

The DIALYSING FLUID flow for the DIALYSIS EQUIPMENT shall be as specified by the
MANUFACTURER.
Documents
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NOTE Only a DIALYSING FLUID flow lower than the set value is considered as negative for the treatment.

Compliance is checked under the following test conditions.:

— Set the HAEMODIALYSIS EQUIPMENT to the HAEMODIALYSIS mode as specified by the
MANUFACTURER.

— Set the HAEMODIALYSIS EQUIPMENT to maximum DIALYSING FLUID flow.
Measure the DIALYSING FLUID flow during 30 min.

— Set the HAEMODIALYSIS EQUIPMENT to minimum DIALYSING FLUID flow.

— Measure the DIALYSING FLUID flow during 30 min.

The values of the DIALYSING FLUID flow shall be within the tolerance
MANUFACTURER in the instructions for use.

pecified by the

201.4.3.104 NET FLUID REMOVAL

The NET FLUID REMOVAL for the HAEMODIALYSIS EQUIPMENT ; ied by the
MANUFACTURER.

— Set the HAEMODIALYSIS EQUIPME? g fode, if applicable, with a

— Create a blo@ , 0 1 g below the highest specified pressure.
— Measure the

Continue with te

— Create a blood\ouytlet pressure 20 mmHg above the lowest specified pressure.

— Measure the NET FLUID REMOVAL during an appropriate time interval.

The values of the NET FLUID REMOVAL shall be within the tolerances specified by the
MANUFACTURER in the instructions for use.

201.4.3.105 SUBSTITUTION FLUID flow

For HAEMOFILTRATION and HAEMODIAFILTRATION equipment only:

The SUBSTITUTION FLUID flow for the HAEMODIALYSIS EQUIPMENT shall be as specified by the
MANUFACTURER.

NOTE Only a SUBSTITUTION FLUID flow lower than the set value is considered as negative for the treatment.

Compliance is checked under the following test conditions:
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Test 1 for the balancing part of the HAEMODIALYSIS EQUIPMENT and of the therapeutic relevant
SUBSTITUTION FLUID flow:

— Set the HAEMODIALYSIS EQUIPMENT to the HDF or HF mode with a DIALYSER according to the
MANUFACTURER’S recommendation.

— Apply fluid (e.g. water) in the EXTRAXCORPOREAL CIRCUIT.

— Set the NET FLUID REMOVAL flow to 0 mi/h, or — if not possible — to the minimum.

— Set the maximum SUBSTITUTION FLUID flow.

— Set the temperature of the SUBSTITUTION FLUID to 37 °C, if applicable.

— Measure the SUBSTITUTION FLUID flow and the NET FLUID REMOVAL.

Continue with test 2:

— Set the minimum SUBSTITUTION FLUID flow.
— Measure the SUBSTITUTION FLUID flow and the NET FLUID REMOYAL.

The values of SUBSTITUTION FLUID flow and NET FLUID REMO tolerances

specified by the MANUFACTURER in the instructions for use.
201.4.3.106 Dialysis time

The accuracy of the Dialysis Time for t
the MANUFACTURER.

Test method specj’ ied
201.4.3.108 DIAL

— Let the HAEMODKKXYSIS EQUIPMENT run until it is in a thermally stable condition.
— The environmental temperature shall be within 20 °C to 25 °C.

— Set the DIALYSING FLUID temperature to 37 °C, if applicable.

— Set the highest DIALYSING FLUID flow.

— Measure the temperature at the DIALYSER inlet.

— Record the temperature during a period of 30 min.

— Set the lowest DIALYSING FLUID flow.

— Measure the temperature at the DIALYSER inlet.

— Record the temperature during a period of 30 min.

The values of the DIALYSING FLUID temperature shall be within the tolerances specified by the
MANUFACTURER in the instructions for use.
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201.4.3.109 SUBSTITUTION FLUID temperature

The tolerances of the SUBSTITUTION FLUID temperature for the HAEMODIALYSIS EQUIPMENT shall
be as specified by the MANUFACTURER.

NOTE This test applies only to HAEMODIALYSIS EQUIPMENT having a heater for the SUBSTITUTION FLUID.
Compliance is checked under the following test conditions.

— Let the HAEMODIALYSIS EQUIPMENT run until it is in a thermally stable condition.
— The environmental temperature is within 20-25 °C.

— Set the SUBSTITUTION FLUID temperature to 37 °C, if applicable.
— Set the highest SUBSTITUTION FLUID flow.

— Measure the temperature of the SUBSTITUTION FLUID at the
SUBSTITUTION FLUID line to the blood line.

— Record the temperature over a period of 30 min.
— Set the lowest SUBSTITUTION FLUID flow.

— Measure the temperature of the SUBSTITUTION FLUID
SUBSTITUTION FLUID line to the blood line.

Record the temperature over a period of 30 min.

An example of SINGLE \ W Ns_a failure of a PROTECTIVE SYSTEM (see

201.12.4.4.101, 221.1 R.4.4. N3, 201.12.4.4.104, 201.12.4.4.105);
NOTE If air is permave

as intended by the MANURA

the BXTRAGORPOREAL CIRCUIT when the HAEMODIALYSIS EQUIPMENT is used
i oty€garded as a SINGLE FAULT CONDITION, but as NORMAL CONDITION.

201.6 Classification of ME EQUIPMENT and ME SYSTEMS

Clause 6 of the general standard applies.

201.7 ME EQUIPMENT identification, marking and documents
Clause 7 of the general standard applies, except as follows:

201.7.4.3 Units of measure

Addition:

mmHg may be used for measurement of pressures in any part of the HAEMODIALYSIS
EQUIPMENT.
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201.7.8.1 *Colours of indicator lights

Addition:

NOTE A red ALARM SIGNAL activated in case of extracorporeal blood loss to the environment (see
201.12.4.4.104.1) is one example of an alarm that requires immediate response by the OPERATOR. If the blood flow
is stopped for an extended period of time (201.12.4.4.104.3), this is another example for a red ALARM SIGNAL. In
most other ALARM CONDITIONS the PROTECTIVE SYSTEM puts the HAEMODIALYSIS EQUIPMENT in a state, which is safe
for the PATIENT, at least temporarily, and therefore such ALARM SIGNAL is indicated by a yellow ALARM SIGNAL. Other
ALARM SIGNALS shall be determined by the MANUFACTURER’S RISK MANAGEMENT PROCESS.

It is acceptable to implement other colour coding schemes in addition to 7.8.1 and 7.8.2 of the
general standard.

If additional colour coding schemes are implemented,

Compliance is checked by functional tests

201.7.9.2 Instructions for use

201.7.9.2.2 Warning and safety notice
Addition:

The instructions for use
a statement ahicRi
prevent any -i 3

— a stateme \j ERATOR's attention to the potential HAZARDs including any
HAZARDOUS SIT% g from improper connections of the EXTRACORPOREAL CIRCUIT;

- a HAZARDS related to incorrect choice of DIALYSING FLUID
CONCENJTRA
— a quantita ription of the possible deviation of each component of the DIALYSING

FLUID in SING LT CONDITION depending on the alarm limits of the PROTECTIVE SYSTEM,;

— * a statement on the potential HAZARDS related to a possible transport of undesired
substances from the DIALYSING FLUID compartment to the blood compartment of the
DIALYSER;

— for the PROTECTIVE SYSTEM employed according to 201.12.4.4.104 1a) Note 2:

e a warning stating that this PROTECTIVE SYSTEM reduces the HAZARD in part only and an
explanation of the remaining HAZARDS;

e a description of further measures to reduce the RISK;

— an explanation of the adequate OPERATOR action upon an alarm and potential HAZARDs, if
the alarm is repeatedly cleared without solving the underlying problem:;

— * a warning specifying that any narrow passages in the EXTRACORPOREAL CIRCUIT (such as
kinks in the blood line or cannula that are too thin) may cause haemolysis and that this
HAZARDOUS SITUATION may not be detected by the PROTECTIVE SYSTEMS;
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— if a PROTECTIVE SYSTEM, according to 201.12.4.4.105 a) Note 1, is applied: a warning
stating that improper functioning of an ultrasonic air detector may be caused by a
coagulum or the application of ultrasound gel;

— a warning stating that air may enter into the EXTRACORPOREAL CIRCUIT at connection points
downstream of the air detector, if pressures are negative; this can occur in cases such as
single needle applications or central venous catheter applications;

— for ONLINE HDF and ONLINE HF:

e a warning stating that only the disinfection procedures defined and validated by the
MANUFACTURER may be used for ONLINE HDF and ONLINE HF;

e information on the required quality of the incoming water and of the DIALYSING FLUID
CONCENTRATES used;

e intervals at which wearing parts (e.qg. filter) should be exchanged;

maintained.

201.7.9.2.5 ME EQUIPMENT description

Addition:

|
©
o
@
=
>
=
o
S
o
=4
_|
P
>
z
»
=
m
=
us]
X
>
z
m
Ry
Y
m
[0

[
X
m

— information on the
treatments;

— the delay tim

— for PHYSIOLOGICA

a)
b)

ral standard IEC 60601-1-10.

— *for any data that is displayed or indicated by the HAEMODIALYSIS EQUIPMENT and that may
be used for adjusting the treatment or measuring or confirming the treatment efficacy:

see also the tallatg

a) a description of the technical working principle;

b) if the measurement is indirect: a statement to the accuracy and possible influencing
factors;

c) the method by which the technical working principle has been evaluated relative to
standard medical care;

— for HAEMODIALYSIS EQUIPMENT with APPLIED PARTS other than TYPE CF APPLIED PARTS a
statement if this HAEMODIALYSIS EQUIPMENT can be used together with central venous
catheters. If the HAEMODIALYSIS EQUIPMENT is not suitable for central venous catheters
possible HAZARDs shall be listed.

201.7.9.2.6 Installation

Addition: Documents

Document Sharing Hub

Full document details: IEC 60601-2-16 2008


http://www.avadocuments.com/doc/iec-60601-2-16-2008
http://www.avadocuments.com/doc/iec-60601-2-16-2008

- 18 - 60601-2-16 © IEC:2008

The instructions for use shall additionally include the following, if applicable:

— a statement that it is essential for the HAEMODIALYSIS EQUIPMENT to be installed and used
in compliance with appropriate regulations/recommendations on quality of water and other
relevant fluids;

— for CLASS | HAEMODIALYSIS EQUIPMENT, a statement of the importance of the quality of the
protective earth in the electrical installation;

— a statement of the applications in which a POTENTIAL EQUALIZATION CONDUCTOR should be
used;

— the acceptable range of temperature, flow and pressure for inlet water and any CENTRAL
DELIVERY SYSTEM,;

the RISK of confusion in their environment;

— if settings of operating parameters or PROTECTIVE
that the RESPONSIBLE ORGANIZATION should sele
the default configuration.

WCTURER’S instructions to disinfect the HAEMODIALYSIS

EQUIPMENT. used it is the responsibility of the RESPONSIBLE
ORGANIZATION idate disipffection procedure for efficacy and safety. This warning
shall spegific ist RDS including the failure mode that may result from other

any deli , e.g. central water supply system, CENTRAL DELIVERY SYSTEMS,
HAEMODIANYSI QUIPMENT connecting devices, including the fluid lines from connection

201.7.9.2.14 ACCESSORIES, supplementary equipment, used material
Addition:

The instructions for use shall additionally include the following, if applicable:

— information on DIALYSING FLUID CONCENTRATES, DIALYSERS and blood lines intended to be
used together with the HAEMODIALYSIS EQUIPMENT.

Compliance is checked by inspection of the instructions for use.

201.7.9.3 Technical description
201.7.9.3.1 General

Addition: Documents
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The technical description shall additionally include the following, if applicable:

e Installation:

— a description of the particular measures or conditions to be observed when installing the
HAEMODIALYSIS EQUIPMENT or bringing it into use. These shall include guidance on the type
and number of tests to be carried out;

— the maximum temperature which can occur at the drain of the HAEMODIALYSIS EQUIPMENT:

*

- information about energy consumption, energy delivery to the environment and energy
delivery to the drain under typical operating conditions and as a function of inlet water
temperature;

*

- information about consumption of water and DIALYSING FLUID CO
typical operating conditions;

RATE(S) under

e Device specification:

e Xalue(s) or range(s) of the alarm limit(s) of
\12.4.4.104.1 (extracorporeal blood loss to the

— the type, the measurep L e(s) or range(s) of the alarm limit(s) of
(NET FLUID REMOVAL);
the PROTECTIVE S
environmenk@
— * the type arid/tf accuracy of the PROTECTIVE SYSTEM required by
the DIALYSING FLUID) and the alarm limit of the

PROTECTIVE SXSTEM'Q rh and maximum flow through the BLOOD LEAK detector;

10
MANUFA ‘- fr the’PROTECTIVE SYSTEM required by 201.12.4.4.105 (air infusion);

— the audible alarm silence period;
— the range of sound pressure levels of any adjustable audible alarm source;

— a disclosure of all materials intended to come into contact with the water, DIALYSING FLUID
and DIALYSING FLUID CONCENTRATE;

— for ONLINE HDF and ONLINE HF: the method of preparation of the SUBSTITUTION FLUID, the
method of the automatic integrity test of the SUBSTITUTION FLUID filters (if applicable) and
the accuracy of these tests.

Compliance is checked by inspection of the technical description.
201.8 Protection against electrical HAZARDS from ME EQUIPMENT

Clause 8 of the general standard applies, except as follows:
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201.8.3 * Classification of APPLIED PARTS

Addition:

HAEMODIALYSIS EQUIPMENT with LEAKAGE CURRENTS complying with TYPE CF APPLIED PARTS
requirements are considered to be suitable for being used with central venous catheters.

If HAEMODIALYSIS EQUIPMENT having an APPLIED PART other than a TYPE CF APPLIED PART is
intended to be used for treatment of PATIENTS with central venous catheter(s), the following
shall apply:

1) under NORMAL CONDITION, the PATIENT LEAKAGE CURRENTS and the TOUCH CURRENTS must
be within the limits for TYPE CF APPLIED PARTS.

interrupted), an external potential equalization cable may be u ¢
CURRENTS to the necessary lower levels. The external potentia izatjon\cable has to be
protected against unintentional disconnection (unintentigral \di i ¥ the plug).

AKAGE CURRENT

bé connected where both extracorporeal blood lines are
For the duration of the test, a test solution with the highest

NOTE 101 For practical reasons the measuring device can be connected to the dialysing fluid connectors.

NOTE 102 The measurement of PATIENT LEAKAGE CURRENTS described above does not include the measurement
according to 8.7.4.7b) (voltage applied to the APPLIED PART) of the general standard for HAEMODIALYSIS EQUIPMENT
with TYPE B APPLIED PARTS.

NOTE 3 The highest possible blood flow leads to the lowest resistance of the air gap in the venous drip chamber

201.8.11.2 * MULTIPLE SOCKET-OUTLETS
Addition:

If a MULTIPLE SOCKET-OUTLET is provided and a mutual interchange or interchange with other
MULTIPLE SOCKET-OUTLETS of the HAEMODIALYSIS EQUIPMENT could create a HAZARDOUS
SITUATION, the MULTIPLE SOCKET-OUTLET shall be of a type, which prevents such an
interchange.
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Compliance is checked by inspection and functional test

201.9 Protection against mechanical hazards of me equipment and
me systems

Clause 9 of the general standard applies.

201.10 Protection against unwanted and excessive radiation HAZARDS

Clause 10 of the general standard applies.

201.11 Protection against excessive temperatures and oth«
Clause 11 of the general standard applies, except as follows:
201.11.6.3 Spillage on ME EQUIPMENT and ME SYSTEMS
Addition:

Compliance is checked by test according
201.11.6.6 *Cleaning and disinfectio

Addition:

The disinfectio
(e.g. DIALYSING FLMD

Compliance is
HAEMODIALYS

Addition:

a) HAEMODIALYSIS EQUIPMENT without INTERNAL ELECTRICAL POWER SOURCE:

In the event of an interruption of the power supply / SUPPLY MAINS to the HAEMODIALYSIS
EQUIPMENT, the following safe conditions shall be achieved:

— activation of an audible alarm, lasting for at least 1 min;

— additional measures may be needed as determined by the MANUFACTURER’S RISK
MANAGEMENT PROCESS;

— the HAEMODIALYSIS EQUIPMENT may restart automatically on restoration of the power
supply, only if this does not cause any HAZARD to the PATIENT as determined by the
MANUFACTURER’S RISK MANAGEMENT PROCESS.

Compliance is checked by inspection of the RISK MANAGEMENT FILE and by functional tests.

b) HAEMODIALYSIS EQUIPMENT with INTERNAL ELECTRICAL POWER SOURCE:

In the event of an interruption of the power supply / SUPPLY MAINS to the HAEMODIALYSIS
EQUIPMENT, the following safe conditions shall be achieved:
d Documents
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— activation of a visual alarm signal;

— activation of an audible alarm signal after a time interval specified by the
MANUFACTURER;

— additional measures may be needed as determined by the MANUFACTURER’S RISK
MANAGEMENT PROCESS;

— if functions of the HAEMODIALYSIS EQUIPMENT were stopped in the event of an
interruption of the power supply they may restart automatically on restoration of the
power supply only if this does not cause any HAZARD to the PATIENT as determined by
the MANUFACTURER’S RISK MANAGEMENT PROCESS;

— if the INTERNAL ELECTRICAL POWER SOURCE is interrupted or discharged, the
HAEMODIALYSIS EQUIPMENT must meet the requirements described in

Compliance is checked by inspection of the RISK MANAGEMENT FILE and

201.12 * Accuracy of controls and instruments
hazardous outputs

Clause 12 of the general standard applies, except as followss
Additional subclause:
201.12.101 General

The test procedures in the following

PROCESS.

201.12.3 AIarr@st
Additional subclauS$e

larm signals

201.12.3.102 *Audible alarm signals
Audible alarm signals must meet the following requirements:

a) In the initial setting by the MANUFACTURER the HAEMODIALYSIS EQUIPMENT must generate a
sound pressure level of at least 65 dB(A) at a distance of 1 m.

Compliance is checked by measuring the A-rated sound pressure level with instruments
meeting the requirements for measuring instruments of Class 1 according to IEC 61672-1
and free field conditions as specified in ISO 3744.

b) If the HAEMODIALYSIS EQUIPMENT enables the OPERATOR to set the audible alarm volume to
lower values, a minimum value must be defined. This minimum value may only be
changed by the RESPONSIBLE ORGANIZATION. If the RESPONSIBLE ORGANIZATION can reduce
the audible alarm volume to zero, there shall be an alternative means to notify the
OPERATOR under SINGLE FAULT CONDITION.

c) If it is possible to silence the audible alarm signal, the alarm silence period may not

exceed 3 min. Documents
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Exception: for alarm signals as described in 201.12.4.4.101 (DIALYSING FLUID composition)
the alarm silence period may not exceed 10 min.

d) If during an alarm silence period another alarm occurs requiring the immediate response
by the OPERATOR to prevent any HAZARD, then the silence period shall be interrupted.

Compliance is checked by functional tests.

201.12.4.4 Incorrect output

Additional subclauses:

201.12.4.4.101 *DIALYSING FLUID composition

a) The HAEMODIALYSIS EQUIPMENT shall include a PROTECTIVE SYSTE)
fluid preparation control system, which prevents DIALYSING FLUW
that, due to its composition, may cause a HAZARD.

— in ONLINE HDF or ONLINE HF
EXTRACORPOREAL CIRCUIT.

in case of feedback CORNtroNg the D composition by measuring a physiologic
relevant paramete AEMODIALYSIS EQUIPMENT shall include a
PROTECTIVE SYSTE o den 0 he CONTROL SYSTEM, which prevents any unintentional

changes in tp
Operation of thé p

Operation of the pPROTECTIVE SYSTEM shall achieve the following safe conditions:

— activation of an audible and visual alarm signal (see 201.12.3.101 and 201.12.3.102);
— interruption of the concentration bolus administration.

Compliance is checked by functional tests and by the following tests.

e Test 1 for determining the alarm limits

— Set the unit under test to the lowest and the highest alarm signal free compositions
of the DIALYSING FLUID respectively.

— Slowly change the DIALYSING FLUID composition until the PROTECTIVE SYSTEM
activates an alarm signal.

— Take samples at the DIALYSER inlet under NORMAL CONDITION and immediately after
the alarm.

— Determine the difference of the DIALYSING FLUID composition of the samples taken
in NORMAL CONDITION and after alarm (e.g. by flame photometry).

e Test 2 for in-time alarm reaction Documents
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— Set the unit under test to the highest possible DIALYSING FLUID flow

— Simulate complete interruption of each DIALYSING FLUID CONCENTRATE supply, one at
a time.

— Take samples at the DIALYSER inlet under NORMAL CONDITION and immediately after
the alarm.

— Determine the difference of the DIALYSING FLUID composition of the samples taken
under NORMAL CONDITION and after alarm (e.g. by flame photometry).

e Test 3 for foreseeable misuse
— Exchange DIALYSING FLUID CONCENTRATES, if possible.
— Determine the alarm activation.

201.12.4.4.102 *DIALYSING FLUID and SUBSTITUTION FLUID temperaturé

a) The range for setting the temperature of the DIALYSING FLUID and
not be outside the range of 33 °C to 42 °C unless justified /b . ER’S RISK
MANAGEMENT PROCESS.

the SUBSTITUTION FLUID outlet.

c) For a short time temperatures up
value have to be justified in the MA

d) Operation of the PROTECTIVE SYSTEM

e Test 2 for SUBSTITUTION FLUID

— Set the unit under test to the highest SUBSTITUTION FLUID flow, if this setting is possible.
— Set the highest DIALYSING FLUID temperature.
— Wait for stable temperatures at the inlet to the EXTRACORPOREAL CIRCUIT.

— Slowly increase the temperature of the SUBSTITUTION FLUID until the PROTECTIVE SYSTEM
activates an alarm signal.

— Measure the temperature of the SUBSTITUTION FLUID at the inlet to the EXTRACORPOREAL
CIRCUIT and determine the maximum value.

201.12.4.4.103 *NET FLUID REMOVAL

a) The HAEMODIALYSIS EQUIPMENT shall include a PROTECTIVE SYSTEM, independent of any
ULTRAFILTRATION control system, which prevents a variation in the NET FLUID REMOVAL of
the HAEMODIALYSIS EQUIPMENT from the set value of the controlling paramet
cause a HAZARD. ﬁeﬁﬂments
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In case of HDF and HF the HAEMODIALYSIS EQUIPMENT shall include a PROTECTIVE SYSTEM,
independent of any SUBSTITUTION FLUID control system, which prevents an incorrect
administration of the SUBSTITUTION FLUID that can cause a HAZARD.

Operation of the PROTECTIVE SYSTEM shall achieve the following safe conditions:
— activation of an audible and visual alarm signal (see 201.12.3.101, 201.12.3.102);
— prevention of the continuation of the fluid balancing error.

b) ULTRAFILTRATION profiles and physiological closed loop controllers:

In case of pre-programmed time dependent variation of ULTRAFILTRATION or in case of
feedback control of ULTRAFILTRATION by a monitor measuring a physiologic relevant
parameter of the PATIENT, the HAEMODIALYSIS EQUIPMENT shall include a PROTECTIVE
SYSTEM, independent of the control system, which prevents any uninte al changes in
the control system that could cause a HAZARD.

— other measures, if defined by MANUFACTURER’S RISK MANA
c) If the HAEMODIALYSIS EQUIPMENT is equipped with a fluj
HAEMODIALYSIS EQUIPMENT shall include a PROTECTI
PATIENT.
Operation of the PROTECTIVE SYSTEM.shall a¢

201.12.4.4.104 Extracorporeal blood loss
201.12.4.4.104.1 * Extracorporeal blood loss to the environment

*a) The HAEMODIALYSIS EQUIPMENT shall include a PROTECTIVE SYSTEM to protect the PATIENT
from extracorporeal blood loss to the environment that may cause a HAZARD.

NOTE 1 Today no system has been developed that can totally be relied upon to detect blood loss to the
environment. The recommendation in Note 2 is the best known system to detect blood loss to the environment.

NOTE 2 If a PROTECTIVE SYSTEM is utilizing measurement of the VENOUS PRESSURE, the user should have at
least the possibility to adjust the lower alarm limit manually as closely as possible to the current measurement
value. The single needle treatment mode needs additional measures.

b) The HAEMODIALYSIS EQUIPMENT shall include a PROTECTIVE SYSTEM to protect the PATIENT
from extracorporeal blood loss to the environment caused by a rupture or separation in the
EXTRACORPOREAL CIRCUIT due to excessive pressure, unless this is prevented by inherent
safe design.
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NOTE 3 This is not related to separation of the PATIENT CONNECTION or access needle but related to the
potential pressure that can be generated by the pump which could cause tubing rupture or joint separation in
the EXTRACORPOREAL CIRCUIT.

*c) Operation of the PROTECTIVE SYSTEM shall achieve the following safe condition:
— activation of an audible and visual alarm signal (see 201.12.3.101, 201.12.3.102);

— stoppage of the blood flow to the environment caused by the HAEMODIALYSIS
EQUIPMENT, even under SINGLE FAULT CONDITION.

— In the case of HAEMOFILTRATION or HAEMODIAFILTRATION, stoppage of the SUBSTITUTION
FLUID flow.

Compliance is checked by functional tests and by the following test:

e Test for PROTECTIVE SYSTEMS utilizing the VENOUS PRESSURE measure

— Set the unit under test to the medium blood flow.
— Adjust the VENOUS PRESSURE to a medium value.
— Lower the VENOUS PRESSURE until an alarm signal is actigateu
— Determine the difference between the alarm point a he\referente &aluey

201.12.4.4.104.2 *BLOOD LEAK to the DIALYSING FLUIP

— prevention of further blood loss(to t

e-DIALXSI ID.
the Yollowing test.

NOTE An acceptable method of complying with this requirement is, for example, a PROTECTIVE SYSTEM
operating if the blood pump(s) advertently or inadvertently stop(s) for a longer period of time.

b) Operation of the PROTECTIVE SYSTEM shall activate an audible and visual alarm signal (see
201.12.3.101, 201.12.3.102).

c) Other effects which may result in a blood loss due to coagulation, e.g. stopping or missing
start of any anticoagulation pump, or excessive substitution flow in case of HDF with post-
dilution, shall be addressed in the MANUFACTURER’S RISK MANAGEMENT PROCESS.

Compliance is checked by functional tests and failure simulation

201.12.4.4.105 * Air infusion

a) The HAEMODIALYSIS EQUIPMENT shall include a PROTECTIVE SYSTEM to protect the PATIENT
from air infusion which may cause a HAZARD.
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NOTE 1 An acceptable method of complying with this requirement is, for example, a PROTECTIVE SYSTEM
utilizing an air detector (e. g. ultrasonic) capable of detecting non-dissolved air.

b) Operation of the PROTECTIVE SYSTEM shall achieve the following safe condition:
— activation of an audible and visual alarm signal (see 201.12.3.101, 201.12.3.102);

— prevention of further air infusion via the arterial and venous bloodlines, even under
SINGLE FAULT CONDITION.

NOTE 2 The prevention of further air infusion can typically be accomplished by stopping the blood pump and
clamping the venous bloodline.

Compliance is checked by functional tests and by the following tests.

NOTE 3 As a matter of principle, there are two methods for monitoring air infusion:

a) at an air trap (e.g. at the venous drip chamber) where buoyancy forces act on the 4
are prevented from exiting the air trap with a correctly set level; the air bubble
the method of monitoring the level;

b) directly at the bloodline (air bubbles are delivered in the fluid stream), where the
by means of the flow velocity.

There are two different test procedures independent of the

e Continuous air infusion:

spallation of ga

— Position a sto

pressures close™o the connection to the arterial (blood withdrawal) cannula and connect it
to a pump capable of controlling air injection under negative pressure condition.

NOTE 5 A possible method is the use of a small reversible peristaltic pump. This pump is initially primed with
test fluid by operating it in reverse mode to avoid uncontrolled injection of air when the blood pump is started.
A check valve between needle and pump is recommended.

— Adjust the blood pump speed such that the pre-pump negative pressure is between
-200 mmHg and 250 mmHg.

— Inject air at slowly increasing rates specified by the MANUFACTURER until the air detector
alarms.

NOTE 6 The rational of this test is based on the assumption that, with the DIALYSING FLUID line closed, air can
not escape from the EXTRACORPOREAL CIRCUIT and will eventually be pumped to the fluid collection vessel at
the same rate as pumped in.

— Clamp the test tube at both ends immediately after the air detector alarm.
— Measure after 15 min the air volume building at the top of the small diameter test tube.
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— Calculate the air flow rate by blood flow speed, test tube volume and measured air
volume.

o If the heamodialysis equipment allows the dialyser to be operated with blood flowing
upwards through the dialyser and, alternatively with blood flowing downwards through
the dialyser, separate tests shall be done with both flow directions.

e If risk analysis reveals pathways for injecting air post blood pump (e.g., by a level
adjust pump) the test must be repeated by pumping air at the specified rate into the
EXTRACORPOREAL CIRCUIT at this point.

Syringe pump 4 parallel test tubes

Qair = 0,2 ml/min-2,0 ml/min

[P
L som)———

.
> oy N

Length = 200 cm

Air infusion side \‘

N/

)

Bovine blood

{ _
Heater with stirrer & \J

and heat control, \
Thlood @ s IEC 530/08

01 — Continuous air infusion test set-up

e Boly

— Set up the
area between™9
cannulas.

QDIALYSIS EQUIPMENT with a standard capillary DIALYSER with a surface
and 1,5 m2, the recommended EXTRACORPOREAL CIRCUIT and 16 gauge

— Clamp or close the DIALYSING FLUID lines after priming.

NOTE 7 This is a worst case condition. If degassed DIALYSING FLUID is running, gas will be removed by the
DIALYSER.

— Operate the EXTRACORPOREAL CIRCUIT with heparinized blood with Hct between 0,25 and
0,35 (human blood, bovine blood, pig's blood) or an appropriate test fluid.

NOTE 8 An appropriate test fluid has a viscosity of 3,5 mPa's at 37°C and contains a surfactant causing
spallation of gas bubbles.

— Position a storage container for the test fluid at a level of 100 cm (+ 20 cm).

— Position a collection container for the test fluid at a level of 100 cm (+ 20 cm) or
recirculate the fluid into the storage container

— Position a graduated measuring cylinder or the same test tubes as in the previous test
case such that any air that may be pumped through the return (venous) cannula is

collected. ocuments
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— Insert a T-piece with luer-connectors between the blood tubing and the arterial (blood
withdrawal) cannula.

— Connect a 5 cm long piece of tubing with a luer connector to the T.
— Prime the EXTRACORPOREAL CIRCUIT and said piece of tubing. Clamp the piece of tubing.

— Adjust the blood pump speed such that the pre-pump negative pressure is between
0 mmHg and —-250 mmHg and no pressure alarm arises with the opening of the clamp.

— Open the clamp at the piece of tubing and wait until the air detector activates an alarm
signal.

— Check the amount of air collected in the graduated measuring cylinder or in the test tube.
The amount must be less than the specified bolus limit.

o |f the HAEMODIALYSIS EQUIPMENT allows the DIALYSER to be operat d wn‘ blood flowing

adjust pump) the test must be repeated by pumping ai 23X ‘ ate into the
EXTRACORPOREAL CIRCUIT at this point.

*201.12.4.4.106 Alarm override modes

NOTE 1 For exceptions, see item b) below,

b) The PROTECTIVE SYSTEMS for DIALYSI position and temperature shall be
operational before the Afirs with blood in the DIALYSER.

c) During an alarm ary
PROTECTIVE SYSTEMS \tiljzl iforing (see 201.12.4.4.104.2).

d) The overrideAime X iny but under certain clinical conditions it may be
necessary todeacfi K detector completely or partially for unlimited time.

NOTE 3 Within thegmeaning of this subclause, override is the facility to allow the HAEMODIALYSIS EQUIPMENT to
function under alarm congitions if the OPERATOR consciously selects to temporarily disable the PROTECTIVE SYSTEM.
A delayed start is not regarded as an override of the HAEMODIALYSIS EQUIPMENT if it does not cause a HAZARD.

Compliance is checked by inspection of the ACCOMPANYING DOCUMENTS and by functional
tests.

201.12.4.4.107 PROTECTIVE SYSTEMS

A failure of the PROTECTIVE SYSTEMS required by 201.12.4.4 shall become obvious to the
OPERATOR within the following limits:

a) for all PROTECTIVE SYSTEMS except 201.12.4.4.105 (air infusion):

— at least once per day or, if this is not possible, as determined by the MANUFACTURER’S
RISK MANAGEMENT process;

NOTE Acceptable methods of complying with this requirement are for example:

e periodic functional check of the PROTECTIVE SYSTEMS initiated and controlled by the OP':.RATBocuments
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. periodic functional check of the PROTECTIVE SYSTEMS initiated by the OPERATOR and controlled by the
HAEMODIALYSIS EQUIPMENT;

e redundancy of the PROTECTIVE SYSTEMS with self-checking by the HAEMODIALYSIS EQUIPMENT;

. periodic functional check of the PROTECTIVE SYSTEMS initiated by the HAEMODIALYSIS EQUIPMENT and
controlled by the HAEMODIALYSIS EQUIPMENT. The control function of the PROTECTIVE SYSTEM must be
designed such that it cannot fail simultaneously with the PROTECTIVE SYSTEM by a single failure.

b) for the PROTECTIVE SYSTEM required by 12.4.4.105 (air infusion):

— if an amount of air can be infused to the PATIENT which may cause a HAZARD as a result
of a first fault of the air detector, the maximum detection time for this fault is calculated
as the fault tolerance time:

e the volume of the extracorporeal circuit between the air dete nd the venous
cannula, divided by the highest blood flow;

— in all other cases a) applies.

Compliance is checked by functional tests and failure simulations

201.12.4.4.108 Prevention of contamination by chemi

standard apply.

b) Chemicals (e.g. water, DIALYSING F
not flow from the HAEMODIALYSIS
CONDITION.

Compliance is checked by functional t

201.12.4.4.109 *Blood p

A method shall be_inclu
FLUID pump(s)

The applicable HAZARDS (e.g-Nair infusjoh via the arterial bloodline) have to be determined by
the MANUFACTURE PROCESS. Human errors have to be taken into account
as well as techrjca

Inadvertent selection and change of operation modes shall be prevented. Human errors have
to be taken into account as well as technical failures.

Compliance is checked by inspection and by functional tests.
201.12.4.4.111 ONLINE HDF and ONLINE HF

If the HAEMODIALYSIS EQUIPMENT is intended for ONLINE HAEMOFILTRATION (ONLINE HF) or ONLINE
HAEMODIAFILTRATION (ONLINE HDF), the MANUFACTURER shall ensure that the HAEMODIALYSIS
EQUIPMENT shall be capable of producing SUBSTITUTION FLUID that complies with the
requirements (e.g. microbiological) for a solution intended for large-volume intravenous
applications when the MANUFACTURER’S instructions are followed. This requirement shall also
be complied with under SINGLE FAULT CONDITION.

Compliance is checked by inspection and by functional tests.
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201.13 HAZARDOUS SITUATIONS and fault conditions
Clause 13 of the general standard applies, except as follows:

201.13.2.6 * Leakage of liquid
Addition:

The liquid-carrying parts of the HAEMODIALYSIS EQUIPMENT shall be so shielded against the
electrical parts that liquid which may leak under normal working pressure does not lead to the
PATIENT being exposed to HAZARDS, for example due to short-circuiting of CREEPAGE
DISTANCES.

Compliance is checked by the following test:

a) by means of a pipette, drops of potable water are applied ts
tubings which might rupture, moving parts being in operati6
favourable;

gver is least

and in case of doubt in test a):

. bt, the HAEMODIALYSIS EQUIPMENT shall
be subjected to the dielectrc sixg jedh\inh 8.8 of the general standard.

The determinati o N i is shecked by inspection of the HAEMODIALYSIS
EQUIPMENT. 6

Addition:

Data transfer between NETWORK/DATA COUPLING and HAEMODIALYSIS EQUIPMENT must not cause
a HAZARD to the PATIENT under SINGLE FAULT CONDITION.

201.15 Construction of ME EQUIPMENT
Clause 15 of the general standard applies, except as follows:

201.15.4.1 Construction of connectors

Addition:
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201.15.4.1.101 * DIALYSING FLUID CONCENTRATE connectors

NOTE 1 The various DIALYSING FLUID CONCENTRATE supply containers and cleaning solutions should be
differentiated by mechanical connections to the DIALYSING FLUID CONCENTRATE connectors of the HAEMODIALYSIS
EQUIPMENT or be permanently colour marked. (See ISO 13958)

The HAEMODIALYSIS EQUIPMENT shall additionally prevent a mixing of the various DIALYSING
FLUID CONCENTRATES and cleaning solutions which may cause a HAZARD for the PATIENT, by

mechanical differentiation of the connectors or by colour coding of the connectors.

NOTE 2 The use of various DIALYSING FLUID CONCENTRATES presents a problem in that connection of the wrong
DIALYSING FLUID CONCENTRATE may cause a HAZARD to the PATIENT. The design of connectors and colour coding
were recognized as methods to minimize this RISK. There is always the possibility that the OPERATOR will cause a
HAZARD by not following the MANUFACTURER’s instructions for use. The MANUFACTURER showd~make every effort to
minimize the possible mix-up in the connection of DIALYSING FLUID CONCENTRATES.

NTRATES, on the
affixed on that

— for common usage of one connector for differen
HAEMODIALYSIS EQUIPMENT the respective colo
connector. For example, a common conne
CONCENTRATE shall be marked whiteAed.

hall be

Compliance is checked by inspection.

oding, of\D
201.15.4.1.102 %re tr

The connection betwe ines G éssure transducers shall have an equivalent

ING FLUID CONCENTRATE containers.

nsducers

safety according s sti ted by 1ISO 8638.
Any potential HAZARD ch as air infusion, cross contamination and blood
loss, must be takeg MANUFACTURER’S RISK MANAGEMENT process.

201.16

NOTE ME SYSTEMS ha ot yet been examined comprehensively with regard to the whole field of dialysis in this
particular standard. Application of RISK MANAGEMENT with consideration of ME SYSTEMS is therefore also
recommended for MANUFACTURERs of HAEMODIALYSIS EQUIPMENT, since definite identification of a particular
MANUFACTURER of the complete ME SYSTEM is often not possible in a dialysis clinic. (See IEC 60601-1, Annex A,
Clause A.4, Subclauses 4.2 and 16.1)

Clause 16 of the general standard applies, except as follows:

201.16.2 ACCOMPANYING DOCUMENTS of an ME SYSTEM
d) advice to the RESPONSIBLE ORGANIZATION
Addition:

— a listing of RISKs and measures in case of a connection of HAEMODIALYSIS EQUIPMENT to
CENTRAL DELIVERY SYSTEMS or other fluid-carrying central systems (increased LEAKAGE
CURRENTS).

Compliance is checked by inspection of the ACCOMPANYING DOCUMENTS. Documents
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201.16.6.3 PATIENT LEAKAGE CURRENT

Addition:

NOTE A possible method for reducing PATIENT LEAKAGE CURRENTS is the utilization of conductive rings in central
water supply systems, or all connection points of the dialysis unit should have the same potential and should be
PROTECTIVELY EARTHED (see ISO 11197).

201.16.9.1 * Connection terminals and connectors

Addition:

— The connectors on the CENTRAL DELIVERY SYSTEM shall be permanently colour marked. See
201.15.4.1.101.

— The colour markings must be affixed such that the OPERATQR
DIALYSING FLUID CONCENTRATE to the appropriately colour
CONCENTRATE container or the CENTRAL DELIVERY SYSTEM (seg"20 1)

Compliance is checked by inspection and testing.

201.17 Electromagnetic compatibility of m SYSTEMS

Clause 17 of the general standard applies.

202.3.18
LIFE-SUPPORTING ME EQ

Addition:

IEC 60601-1-372008 does not apply.

206 Usability

IEC 60601-1-6:2006 applies.

208 General requirements, tests and guidance for alarm systems in medical
electrical equipment and medical electrical systems

IEC 60601-1-8:2006 applies except as follows:
208.5.2.1 Instructions for use

Addition:
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