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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL SYSTEM - INPUT INTERFACE FOR
HAEMODIALYSIS EQUIPMENT FOR USE OF EXTERNAL
ALARMING DEVICE

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /Of 1 is to promote
international co-operation on all questions concerning standardization in the electric ectronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Wechnical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (here eferred Yo as “IEC

Publication(s)”). Their preparation is entrusted to technical committees; any | 8 terested
in the subject dealt with may participate in this preparatory work. \ tal /and non-
governmental organizations liaising with the IEC also participate in this preparation horates closely
with the International Organization for Standardization (ISO) in accorda conditisps determined by

2) The formal decisions or agreements of IEC on technical matters expre ¢ posgible, an international
consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations fornt btig and aré accepted by IEC National
Publications is accurate, IEC cannot be
misinterpretation by any end user.

es”undertake to apply IEC Publications
and reglonal publications. Any dlvergence

available to the public.

IEC PAS 63023 has been processed by subcommittee 62D: Electromedical equipment, of IEC
technical committee 62: Electrical equipment in medical practice

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
62D/1273/PAS 62D/1281/RVD

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned may transform it into an International Standard.
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This PAS shall remain valid for an initial maximum period of 3 years starting from the
publication date. The validity may be extended for a single period up to a maximum of 3 years,
at the end of which it shall be published as another type of normative document, or shall be
withdrawn.

@%
S
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INTRODUCTION

The effort to standardize an INPUT INTERFACE is based on the request to connect an EXTERNAL
ALARMING DEVICE to the HAEMODIALYSIS EQUIPMENT in order to stop the extracorporeal circuit.

This PAS establishes a unique interface for connection of an EXTERNAL ALARMING DEVICE.

In extracorporeal treatment different hazardous situations may occur. One major concern is
blood loss to the environment. In 12.4.4.104.1 of IEC 60601-2-16:2012, different technical
solutions are given.

The relevant excerpt concerning this issue from 201.12.4.4.104.1 of | 60601-2-16:2012

reads as follows:

‘a) The HAEMODIALYSIS EQUIPMENT shall include a PROTECTIVE SYSYZ
from extracorporeal blood loss to the environment that may ca

NOTE 1 Today no system has been developed that can totally be re tect\blp6d loss to the
environment. The following recommendation is the best known systerm te_deteckblood loss to the environment

If a PROTECTIVE SYSTEM is utilizing measurement g S RE, the OPERATOR
should have at least the possibility to adjust the lower A anually as closely as

possible to the current measurement value. The §in atment mode needs
additional measures.

b) The HAEMODIALYSIS EQUIPMENT shall in . TEM to protect the PATIENT
from extracorporeal blood loss to th i caused by a rupture or separation in the

ch could cause tubing rupture or joint separation in

NOTE 2 This is not related t¢ } IENT SONNECTION or access needle but related to the
potential pressure that can“e generated by the purmy whi i joi ion i

c) Operation of the PR

— activatio ‘ § visdal alarm signal (see 208.6.3.1, 208.6.3.3.2,
208.6.3.3.

hatlachieve thefollowing safe condition:

to the environment caused by the HAEMODIALYSIS
FAULT CONDITION;

Monitoring of the VENOUS PRESSURE is not always suitable for detecting a blood loss in time, in
case the venous puncture cannula slips out. The VENOUS PRESSURE is determined mainly by
the hydraulic resistance of the venous puncture cannula, particularly with today's usual high
blood flow rates of up to 500 ml/min. Hence a VENOUS PRESSURE ALARM SYSTEM is not always
able to detect whether or not the puncture cannula slips out.

If dialysis is performed in the single-needle mode with only one blood pump ("single-needle
single pump", "SN click-clack"), the VENOUS PRESSURE measurement is an integral part of the
control system. An error in this control system (e.g. pressure sensor stuck to low value) might
lead to the upper changeover point of the VENOUS PRESSURE never being reached. As a result,
the pressure becomes too high, the tubing system may burst, and the PATIENT may lose a
great amount of blood. This may require a PROTECTIVE SYSTEM that is independent of the

control system, e.g. monitoring of the phase duration by an independent microprocessor.

Inherent safe design is e.g. a pump rotor that is spring-mounted so smoothly that bursting of
the tubing is not possible. However, in this case the HAZARD of haemolysis may exist.
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Other measures for prevention of overpressure are holders for the EXTRACORPOREAL CIRCUIT
lines and the DIALYSER which make kinking sufficiently unlikely.

Blood loss to the environment caused by disconnections or faults in the EXTRACORPOREAL
CIRCUIT cannot be prevented by any PROTECTIVE SYSTEM. The PROTECTIVE SYSTEM should be
designed so that blood loss is detected and major blood loss is prevented. Most reported
cases of fatal blood loss are caused by blood access cannulas slipping from the fistula or
graft. This cannot be prevented by the HAEMODIALYSIS EQUIPMENT. Traditionally, VENOUS
PRESSURE monitors have been used for protection of blood loss to the environment. These
sensors detect a drop of the pressure in the return bloodline. In case of a bloodline rupture or
disconnection of the bloodline from the blood access device (cannula or central venous
catheter) the pressure will drop considerably because of the high flow resistance in the blood
access device. When the venous cannula slips from a fistula the pressure ange is usually
too low to be detected by the VENOUS PRESSURE monitor. The pressure drops. only by the

ly is between the blood pump and the
e venous bloodline is negligible compared

to the direct blood loss

If staff is not pr
puncture cannula slip

hazardous to the pa

r’"delayed for a long period, in the case of venous
3 from the venous access (backwards) may become

The solution in“this P
HAEMODIALYSIS EQ

S is given by hardware and software with regard to the behaviour of the
RMENT in case of activation by an EXTERNAL ALARMING DEVICE.

It is the understanding of the standard committee that initially as little as possible should
standardized. It is hoped that a quasi-standard evolves, which can then be standardized.

The design of the socket and plug is under the responsibility of the manufacturers.

1 Numbers in square brackets refer to the Bibliography.
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MEDICAL ELECTRICAL SYSTEM - INPUT INTERFACE FOR
HAEMODIALYSIS EQUIPMENT FOR USE OF EXTERNAL
ALARMING DEVICE

1 Scope

This PAS establishes a unique INPUT INTERFACE for connection of an EXTERNAL ALARMING
DEVICE to HAEMODIALYSIS EQUIPMENT.

The INPUT INTERFACE of the HAEMODIALYSIS EQUIPMENT is designed as a/si e solytion, which
takes a SINGLE FAULT CONDITION of the INPUT INTERFACE into\'8 top the
extracorporeal blood flow in case of needles slipping out from the a\or graft\detected by
the EXTERNAL ALARMING DEVICE.

2 Normative references

are indispensable for its application. For dated re ’ the edition cited applies. For
undated references, the latest edi gocument (including any
amendments) applies.

IEC 60601-2-16:2012, Medical electrigal equipmen Rart 2-16: Particular requirements for

the basic safety and essential pekfor e
haemofiltration equipment

S
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