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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-16: Particular requirements for the safety of haemodialysis,

haemodiafiltration and haemofiltration equipment
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IEC (International Electrotechnical Commission) is a worldwide organization for sfandardizationcon

hational electrotechnical committees (IEC National Committees). The object o{

Standardization (ISO) in accordance with conditions determi
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Annex AA is for information only.

In this

standard, the following print types are used:

requirements, compliance with which can be tested and definitions: roman type;

— explanations, advice, notes, general statements and exceptions: smaller type;

— test specifications: italic type,;

— TERMS USED THROUGHOUT THIS PARTICULAR STANDARD WHICH HAVE BEEN DEFINED IN CLAUSE 2

AN

D IN IEC 60601-1: SMALL CAPITALS.

A bilingual version of this standard may be issued at a later date.
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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.

This particular standard does not take into consideration the specific safety aspects of systems
using regeneration of DIALYSING FLUID.

This particular standard amends and supplements IEC 60601-1 (second edition, 1988): Medical
electrical equipment — Part 1: General requirements for safety, as amended by its amendment

1 (199

The re

Followyi
"Gendral guidance and rationale" section giving some explané
about|the more important requirements is included in annex AA,

Clausgs or subclauses for which there are explanato
asterisk (*).

It is cpnsidered that a knowledge of thé
the proper application of the standard
sitate:ﬂ by changes in clinical practice ora

this a

1) and amendment 2 (1995), hereinafter referred to as the General Standard (see.]

quirements are followed by specifications for the relevant tests.

3).

D79, a
priate,

ith an

Cilitate

jvever,
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MEDICAL ELECTRICAL EQUIPMENT -

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

SECTION 1: GENERAL

The clauses and subclauses of this section of the General Standard apply g

1 Sc¢ope and object

This glause of the General Standard applies except as follows:

1.1 $cope

Additipn:

This particular standard specifies ents for single P
HAEMQDIALYSIS, HAEMODIAFILTRATION @R \EM MENT (as defined in 3

Thesq devices are intended for use eithexk by med| ; uider the supervision of m
4 ; QN and HAEMOFILTRATION EQUI

expertise, including HAEMODIALYSIS,
operated by the PATIENT. These particu

- EXTRACORPOREAL CIRCU
— DIALYSERS,

— DIALYSING FLL{Z}O
— water purifica y
- EQUIPMENT useeht &l dialysis (see IEC 60601-2-39).
1.3 Particuld

Additipn:

This particular-s pd refers to IEC 60601-1 (1988): Medical electrical equipment — R

pt as fello

VS

NTIENT
.101).
edical
PMENT

Part 1:

Genefal requirements for safety as amended by its amendment 1 (1991) and amendment 2

(1995).

For brevity IEC 60601-1 is referred to in this particular standard either as the "General

Standard” or as the "General Requirement(s)".

The numbering of sections, clauses and subclauses of this particular standard corresponds to
that of the General Standard. The changes to the text of the General Standard are specified by

the use of the following words:

"Replacement” means that the clause or subclause of the General Standard is replaced

completely by the text of this particular standard.

"Addition" means that the clause or subclause of this particular standard is additional to the

requirements of the General Standard.
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"Amendment" means that the clause or subclause of the General 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 101, additional annexes are lettered AA, BB, etc., and additional items aa),
bb), etc.

The term "this standard” is used to make reference to the General Standard and this particular
standard taken together.

Where there is no corresponding section, clause or subclause in this particular standard, the

section, clause or subclause of the General Standard, although possibly relevant,, g
withoyt modification; where it is intended that any part of the Genera ardOalt
possilly relevant, is not to be applied, a statement to that effect is give isDpar
standard.

1.5 Collateral standards

IEC 6
2 THd
This ¢

2.1.5
Repla

The E
condu

2.2.15
Additii

Under
DIAFIL

Additi
2.101

A sys

D601-1-2 applies (see clause 36).

rminology and definitions

fo O\I\@

lause of the General Standard applies e

APPLIED PART
cement:

KTRACORPOREAL CIR

nafter referred to as EQUIPMENT)

HAEMODIALYSIS\ HAEMODIAFILTRATION and/or HAEMOFILTRATION EQUIPMENT

em,or combination of units used to perform HAEMODIALYSIS, HAEMODIAFILTRATION

HAEM(

FILTRATION (also refer to 2.2.15).

I_

pplies
hough
ticular

WM circuit and/or all parts permanently and

AEMO-

and/or

2.102

HAEMODIALYSIS (HD)

Process whereby solute imbalances in a PATIENT's blood are corrected mainly by diffusion
across a semi-permeable membrane.

NOTE - This process normally includes fluid removal.

2.103

HAEMOFILTRATION (HF)

A process whereby solute imbalances of a PATIENT's blood are corrected mainly by filtration
across a semi-permeable membrane.

NOTE — This process includes fluid exchange and normally fluid removal.
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2.104 HAEMODIAFILTRATION (HDF)

A process whereby solute imbalances in a PATIENT'sS blood are corrected by means of
simultaneous filtration and diffusion across a semi-permeable membrane.

NOTE — This process includes fluid exchange and normally fluid removal.

2.105 BUFFER-FREE HAEMODIAFILTRATION

A specific form of HDF where the buffer is not given to the PATIENT with the DIALYSING FLUID, but
with the SUBSTITUTION FLUID.

2.106| DIALYSER

For the purpose of this particular standard, the term DIALYSER is used/tode levice

containing a semi-permeable membrane that is used to perform HD/HB

2.107| DIALYSING FLUID

A solytion which is intended to exchange solutes and/or wa

NOTE + The words "dialysate" and "dialysis fluid" are commonly y y ALYSING FLUID.

2.108| DIALYSING FLUID CONCENTRATE

A soldtion of chemicals which, when ap iat produges the DIALYSING FLUID.

2.109| SUBSTITUTION FLUID

A fluid which during HF or CUIT.

2.110| ULTRAFILTRATIO

focess of ‘@'-

Blood|li

The p

2.111

2.112

Hydro

NOTE + Far(practical reaSons the mean TMP is generally expressed as either

a) the|difference between the arithmetic mean of inlet and outlet PrREssures of the blood and DIALYSING FLUID
compartmrerts Ol & DIACYSER, Of

b) the difference between the arithmetic mean of the inlet and outlet PRESSURES of the blood compartment, and the
filtrate PRESSURE of a haemofilter or a haemoconcentrator.

2.113 BLOOD LEAK

A leakage of blood from the blood compartment to the DIALYSING FLUID compartment of the
DIALYSER due to a rupture of the semi-permeable membrane.

2.114 ARTERIAL PRESSURE

The PRESSURE measured in the EXTRACORPOREAL CIRCUIT between the PATIENT and the arterial
blood pump.
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2.115 VENOUS PRESSURE

The PRESSURE measured in the EXTRACORPOREAL CIRCUIT between the outlet from the DIALYSER

and the return to the PATIENT.

2.116 VENOUS PART

Part of the EXTRACORPOREAL CIRCUIT between the outlet of the DIALYSER and the PATIENT.

2.117 PROTECTIVE SYSTEM

oma aYaaBAYVia a gnse pe ed_palrameltle a paramete

An au

featurp, specifically designed to protect the PATIENT against SAFETY HAZARD ich mayalri

3 General requirements
This dlause of the General Standard applies except as follows:

3.6
Additipn:

j) Failure of a PROTECTIVE SYSTEM (see 51.101);
k) Th

Air in
6 Id
This ¢

6.8.1
Additii

The A dditionally include:

6.8.2 | Instructions o

pspect
tween

Additipn.

aa) The instructions for use shall additionally include the following:

1) a statement that it is essential for the EQUIPMENT to be installed and used in compliance

with appropriate regulations/recommendations on quality of water and other re
fluids;

levant

2) a statement of the importance of the quality of the protective earth in the installation

when CLASS | EQUIPMENT is used;

3) a statement of the applications in which a POTENTIAL EQUALIZATION CONDUCTOR should

be used;
4) a description of the method(s) by which disinfection or sterilization is achieved,;

5) a statement that the test procedure by which the effectiveness of disinfecti
sterilization has been verified is available on request;

on or
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6) a description of the range of inlet water PRESSURES, DIALYSING FLUID CONCENTRATE
supply PRESSURES, temperatures and flows necessary for operation of the EQUIPMENT;

7) a definition of TRANSMEMBRANE PRESSURE if the manufacturer makes use of one
different from that stated in 2.112;

*8) a statement which draws the OPERATOR's attention to the precautions necessary to
prevent cross-infection between PATIENTS;

9) a statement which draws the OPERATOR's attention to the SAFETY HAZARDS associated
with connection and disconnection of the PATIENT;

10) a statement which draws the OPERATOR's attention to the potential SAFETY HAZARDS
arising from improper connections of the EXTRACORPOREAL CIRCUIT;

11) information on possible deviations from the intended ULTRAFILTRAT}ON ise of
single needle specific parameters as e.g. phase sensitive PRESSURE i

12) information on the delivered blood volume per time unit related ing |of the
EQUIPMENT for single needle treatments;

13) a statement that comments are available on reque c ected
recirculation of the blood flow in the EXTRACORPOREAL REUIN i v eedle
treatments, if the recommended administration s p s and
catheters are used;

14) information on DIALYSING FLUID CONCENTRAT ith the
EQUIPMENT;

15) a statement on the SAFETY HA FLUID
CONCENTRATE(S);

16) an explanation of the coloured ma

17) statements on the potential SAFETY

18) a statement about the limi i \ ing to
51.104;

19) an explanation p ECTIVE
SYSTEM,;

20) a statem@) i erride mode, the OPERATOR is responsihle for
monitoring thg y PROTECTIVE SYSTEM which are being overriden;

21) a stateme e \passible) SAFETY HAZARDS associated with external radlio or
electromagueti hich may affect the safe operation of the EQUIPMENT

6.8.3 | T¢
Additipn:
aa) The teehunical des€ription shall, additionally include the following:

1) | thésparticular measures or conditions to be observed when installing the EQUIPMENT or
bringmg-itmtouse—Theseshattmcludeguidance o thetype—andmunmtberof tests to be
carried out;

2) for EQUIPMENT that includes integral anti-coagulant pump(s): the type of the pump(s),
the range and the accuracy of the flow for such pump(s) and the PRESSURES against
which this accuracy is maintained,;

3) for EQUIPMENT that includes integral blood pump(s): the range and accuracy of the flows
for such pump(s) and the inlet and outlet PRESSURE range over which this accuracy is
maintained;

*4) the type, accuracy and limitations of the PROTECTIVE SYSTEM(S) required by 51.101;
5) the type and accuracy of the PROTECTIVE SYSTEM required by 51.102;
6) the method employed, range, accuracy and limitations for the PROTECTIVE SYSTEM

required by 51.103;
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7) the type and accuracy of the PROTECTIVE SYSTEM required by 51.104.1;

8) the method for the PROTECTIVE SYSTEM required by 51.104.2 and the sensitivity of the

PROTECTIVE SYSTEM at the minimum and maximum specified DIALYSING FLUID flow;

9) the type of the PROTECTIVE SYSTEM required by 51.104.3;
10) the type and the accuracy of the PROTECTIVE SYSTEM required by 51.105;

11) the method employed and the sensitivity under test conditions specified by the

manufacturer for the PROTECTIVE SYSTEM required by 51.106;
12) the type of the PROTECTIVE SYSTEM required by 51.111;
13) the override time(s) for any PROTECTIVE SYSTEM;

14) the audible alarm silence period;
15) the range of sound PRESSURE levels of any adjustable audible alayrg

*16) a disclosure of all materials intended to come into contact
FLUID and DIALYSING FLUID CONCENTRATE.

Compliance is checked by inspection.
SECTION 2: ENVIRONMENTAL CQO

The c

The c
19 C
This ¢

19.4

h) Mg¢ 2 CURRENT
Additi
12 o [ S CER vént shall be where both DIALYSING FLUID lines are conned

EXFRACORPOR
as'specified by the manufacturer.

AL CIRCUIT. The EQUIPMENT shall be fully equipped for the intendd

YSING

ted or
or the
ced to
in the
d use

SECTION 4: PROTECTION AGAINST MECHANICAL HAZARDS

The clauses and subclauses of this section of the General Standard apply.
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SECTION 5: PROTECTION AGAINST HAZARDS FROM UNWANTED OR
EXCESSIVE RADIATION

The clauses and subclauses of this section of the General Standard apply except as follows:

36 E

lectromagnetic compatibility

Collateral standard IEC 60601-1-2 applies.

The c

The c

44 QO

Q

SECTION 6: PROTECTION AGAINST HAZARDS OF IGNITION
OF FI AMMARBI F ANAFSTHFETIC MIXTURFS

auses and subclauses of this section of the General Standard app

SECTION 7: PROTECTION AGAINST EXCESSIVE TEM
AND OTHER SAFETY HAZARDS

sept as follo

arilization

This dlause of the General Standard aQ

44.3
Repla

The B
accide

Comp

The E
rainfa

A test
interrt
30 s €

Imme
enterd

Spillage

cement:

used to determine the duration of the test. Immediately afi

fiately, after the above test, inspection shall show that the tap water which may)
dhe EQUIPMENT does not wet parts which may cause a SAFETY HAZARD. In ¢

VS

tificial
T.

gure 3 of IEC 60529. The test is carried out using tap Waﬂer. An

er the

have
hse of

doubt the EQUIPMENT Shattbe subjectedto the diefectric strengtir test specified i cfause 20 of
the General Standard and it shall function normally.

*44.4

Repla

Leakage

cement:

The liquid-carrying parts of the EQUIPMENT shall be so shielded against the electrical parts that
liguid which may leak under normal working PRESSURE does not lead to the PATIENT being

expos

Comp

ed to SAFETY HAZARDS, for example due to short-circuiting of CREEPAGE DISTANCES.

liance is checked by the following test.
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By means of a pipette, drops of tap water are applied to couplings, to seals and to hoses which
might rupture, moving parts being in operation or at rest, whichever is the less favourable.

After these procedures, the EQUIPMENT shall show no signs of wetting of uninsulated LIVE parts
or of electrical insulation which is liable to be adversely affected by tap water. In case of doubt,
the EQUIPMENT shall be subjected to the dielectric strength test as specified in clause 20 of the

General Standard.

The likelihood of other SAFETY HAZARDS is checked by inspection.

In case of doubt when using the above compliance test, the following test may be used.

The tgst is carried out using the liquid appropriate to that part of the EQU
syringe, a jet of the liquid is directed from couplings, from seals ana

ruptune, moving parts being in operation or at rest, whichever is the
proceflures the EQUIPMENT shall show no signs of wetting of unh
electrical insulation which is liable to be adversely affected by the ¥
EQUIPMENT shall be subjected to the dielectric strength test s
Genefal Standard.

44.7 [Cleaning, sterilization and disinfection

Additipn:

For EQUIPMENT employing non-disposal ays, means shall be pr

for didinfection and/or sterilization to be ca

Compliance is checked by inspection o the%g Y DOCUMENTS and of the EQUIPM

49 Interruption of t

This dlause of tk@

Additipn:

49.5 [In the exent\of § ion of the power supply to the EQUIPMENT, the followin

— active
— stopping ofth
— interruption of any/SUBSTITUTION FLUID flow;

— refluCtion of ULTRAFILTRATION to its minimum value.

s of a
might
these
or of
bt, the
of the

bvided

ENT.

j safe

Compliance is checked by inspection and by functional tests.

SECTION 8: ACCURACY OF OPERATING DATA AND PROTECTION
AGAINST HAZARDOUS OUTPUT

The clauses and subclauses of this section of the General Standard apply except as follows:

51 Protection against hazardous output

This clause of the General Standard applies except as follows:
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51.2

Indication of parameters relevant to safety

Addition:

If the EQUIPMENT can be used for different operation modes, the selected operation mode shall
be obvious to the OPERATOR.

Compliance is checked by inspection.

*51.101 DIALYSING FLUID composition

a)

b)

Comp|

*51.1(

a)

b)

Comp

*51.1(

a)

to
NOTE

T

ration

e EQUIPMENT shall include a PROTECTIVE SYSTEM. indr:-lnpnrlnnf of any fluid preps

coptrol system, which prevents the DIALYSING FLUID from reaching the Di% ER, whieh, due

Of

TH

sy
sy
at

Of

Th
co|
of

In
Sy
sy

- An acceptable method of complying with this requirement is for exampl
measullement of conductivity by a temperature compensated (25 °C) method.

its composition, may cause a SAFETY HAZARD.

eration of the PROTECTIVE SYSTEM shall achieve the followin

iance is checked by inspection of the ACCOMPAKYING DOSY nd by functional

e EQUIPMENT shall include a PROTE
5tem, which prevents the DIAL

activation of an

stopping exr
the blood:

iance is cheekag 1 QiMhe ACCOMPANYING DOCUMENTS and by functional

e EQ AENY Miclude a PROTECTIVE SYSTEM, independent of any ULTRAFILTH
ntro U i events a variation in the output of the EQUIPMENT from the sef

casevof H and HF there shall be a PROTECTIVE SYSTEM, independent ¢
BSTITUTION FLUID control system, which prevents an incorrect administration
BSTMTUTION FLUID that can cause a SAFETY HAZARD.

btilizing

tests.

ontrol

reaching the DIALYSER and the

BSTITUTION FLUID from reaching the b perature higher than 41 °C, megsured
the EQUIPMENT DIALYSING FLUID and/o TIQX FLUID outlet.
eration of the PROT he following safe conditions:

tests.

ATION
value

f any
bf the

NOTE - Acceptable methods of complying with this requirement are for example a PROTECTIVE SYSTEM utilizing
measurement of TRANSMEMBRANE PRESSURE, DIALYSING FLUID PRESSURE, ULTRAFILTRATION/SUBSTITUTION FLUID volume or
rate.

b) Operation of the PROTECTIVE SYSTEM shall activate an audible and visual alarm (see

51

.107).

Compliance is checked by inspection of the ACCOMPANYING DOCUMENTS and by functional tests.
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51.104 Extracorporeal blood loss
51.104.1 Extracorporeal blood loss to the environment
*a) The EQUIPMENT shall include a PROTECTIVE SYSTEM to protect the PATIENT from

extracorporeal blood loss to the environment that can cause a SAFETY HAZARD.

NOTE — An acceptable method of complying with this requirement is, for example, a PROTECTIVE SYSTEM utilizing
measurement of the veNous PRESSURE and of the PRESSURES of the other parts of the EXTRACORPOREAL CIRCUIT which
are separated from the venous PART by occluding parts (blood pumps, clamps etc.).

*b) Operation of the PROTECTIVE SYSTEM shall achieve the following safe conditions:
activation of an audible and visual alarm (see 51.107);

— | stopping of the blood pump(s);
— | interruption of any SUBSTITUTION FLUID flow;
— | clamping of the venous return line;

— | reduction of ULTRAFILTRATION to its minimum value.

Complfiance is checked by inspection of the ACCOMPANYING DQC ional|tests.

51.104.2 BLOOD LEAK

a) ThHe EQUIPMENT shall include a PROTECTIVE SYSTEM(tQ BLOOD
LEAK that can cause a SAFETY HAZARD (see 5

NOTE |- An acceptable method of complying
utilizind a photometric blood detector.

IYSTEM

b) Operation of the PROTECTIVE SYSTE

— | activation of an audible and vis
— | stopping of the blo

— | interruption of apy sSUBST

— | reduction of ULTRAR|

Compliance is c@ XCCOMPANYING DOCUMENTS and by a functionjal test
using (fresh whole adjusted to a haematocrit of 0,32 + 0,02. The test
shall pbe performe G“FLUID in the DIALYSING FLUID flow path and under the
worsticondition oRthe\sp f ALYSING FLUID flow.

e

51.104.3 . Extracorp bloedAoss due to coagulation

a) THe EQ include a PROTECTIVE SYSTEM to protect the PATIENT from blood loss
dule to coa ulatlo as’a consequence of the interruption of the blood flow that can cquse a
SAFETY HAZARD

NOTE + An acceptable method of complying with this requirement is, for example, a PROTECTIVE SYSTEM opefating if

the blopd\pump(s) stops inadvertently.

b) Operation of the PROTECTIVE SYSTEM shall activate an audible and visual alarm (see
51.107).

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

*51.105 ARTERIAL PRESSURE

a) The EQUIPMENT shall include a PROTECTIVE SYSTEM to protect the PATIENT from SAFETY
HAZARDS caused by an excessive ARTERIAL PRESSURE.

b) Operation of the PROTECTIVE SYSTEM shall achieve the following safe conditions:

— activation of an audible and visual alarm (see 51.107);
— stopping of the blood pump(s);
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interruption of any SUBSTITUTION FLUID flow;
reduction of ULTRAFILTRATION to its minimum value.

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

*51.106 Air infusion

a) The EQUIPMENT shall include a PROTECTIVE SYSTEM to protect the PATIENT from air infusion
which may cause a SAFETY HAZARD.

NOTE — An acceptable method of complying with this requirement is, for example, a PROTECTIVE SYSTEM utilizing

photom

etric or ultrasonic air detectors.

b) Of

Comp

51.10

a) A
NOTE

NOTE 2

returne

*b) Un
%
th

c) Al

Compyi

instru

or IEQ

d) Al

erafion of the PROTECTIVE SYSTEM shall achieve the following safe condifions:
activation of an audible and visual alarm (see 51.107);
stopping of the blood pump(s);

interruption of any SUBSTITUTION FLUID flow;
clamping of the venous return line;
reduction of ULTRAFILTRATION to its minimum value.

iance is checked by inspection of the ACCOMPA

/' Alarm conditions and override modes

sual. The visual a
e audible alarm

dible alarr@
produce a f etteyel of at least 65 dB(A) at 1 m unless adjustablg
special meaqs S oL ;

hrms from
PRESSURE monitoring (see 51.104.1),

tests.

blood is

e and
ereas

by a

th an
60651

BLOOD | EAK monitoring (see 51.104.2)

ARTERIAL PRESSURE monitoring (see 51.105),
air infusion detection (see 51.106),

which occur during an alarm silence period shall cause this silence period to be interrupted
and shall achieve the safe conditions specified in 51.104.1, 51.104.2, 51.105 and 51.106.

e) During an alarm condition, temporary override modes (maximum 2 min) may apply
individually to PROTECTIVE SYSTEMS utilizing the following measurements:

PRESSURE (see 51.104.1);

BLOOD LEAK (see 51.104.2);

ARTERIAL PRESSURE monitoring (see 51.105);
air infusion detection (see 51.106).
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If over-riding the protective system required by 51.106 allows blood to be pumped to the
patient while the air detector is deactivated, the risk of air infusion shall be minimized.

NOTE — An acceptable method of complying with this requirement is to restrict the speed of the blood pump so that
air is prevented from reaching the patient during the override period and the OPERATOR is able to inspect the

venous return line.

f) Operation of the override mode shall activate a visual indication.

g) Overriding a particular PROTECTIVE SYSTEM (specified in 51.107) shall have no effect on any
other subsequent alarm conditions. Subsequent alarm conditions shall achieve the safe
conditions specified. A remaining alarm condition shall, after the elapsed silence period,

re-achieve the safe condition specified.

NOTE — Within the meaning of this subclause, override is the facility to allow the eQuiPMENT to function under alarm

conditigns by the orPERATOR consciously selecting to temporarily disable the PROTECTIVE SYSTEM

Compliance is checked by inspection of the ACCOMPANYING DOCUMENTS a1%§ ctional

51.108 PROTECTIVE SYSTEMS

a) Failure of those PROTECTIVE SYSTEMS listed in table 1
OHAERATOR within the limits specified.

NOTE -
- per
- per
- red

*p) St
q

-

line shall be designed
51.106 b).

tests.

o the

ENT;

as a
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Table 1 — PROTECTIVE SYSTEM inspection times

Potential SAFETY HAZARD

Example of a PROTECTIVE

PROTECTIVE SYSTEM

Resulting SAFETY HAZARD

arising from: SYSTEM inspection due to failure of the
PROTECTIVE SYSTEM
DIALYSING FLUID Conductivity measurement A High or low DIALYSING FLUID
composition (51.101) concentration
DIALYSING FLUID temperature | Temperature measurement A High DIALYSING FLUID
(51.102) temperature
ULTRAFILTRATION (51.103) TRANSMEMBRANE PRESSURE A Incorrect ULTRAFILTRATION
measurement, DIALYSING
FLUID pressure
MedasSurciITneTIt,
ULTRAFILTRATE volume
measurement
AJ
Extra¢orporeal blood loss | VENOUS PRESSURE A Blood lo
to the| environment measurement
(51.104.1)
ARTER|AL PRESSURE (51.105) [ ARTERIAL PRESSURE A Damage_to the vascular
measurement /\ Naccess
BLOOD| LEAK Photometric blood \ odAoss
(51.104.2) detection
Extragorporeal blood loss Detection of blood pump(s) A /élood coagulation ir| the
due tg coagulation rotation EXTRACORPOREAL CIREUIT
(51.104.3) yaN N

Air infusion (51.106)

[

Ultrasonic or photgmetnh
air detection

N%) blo
%

a)\Qutput

ctivating the
venous

pump and venous
line clamp:

A

Air embolism

BUFFER-FREE HDF (5@)

FLUID ard SUBSTITU
N

ON

A

Incorrect acid-base
balance

least at the beginning vfeac trea
plume of the EXTR

between the air detection sensor and the venous cannula

* (ma

maximum blood flow *

pump)

Compliance im by inspection of the ACCOMPANYING DOCUMENTS and by functional |tests.

51.10

Frevention of treatment during cleaning, sterilization and/or disintection

It shall not be possible to treat the PATIENT while the EQUIPMENT is in the cleaning, sterilization
or disinfection mode. Subclauses 3.6 and 49.2 of the General Standard apply.

Compliance is checked by functional tests.

51.110 Blood pump(s) and/or

SUBSTITUTION FLUID pump(s) reversal

A method shall be included to prevent inadvertent reversal of the blood and/or SUBSTITUTION
FLUID pump(s) during the treatment.

NOTE — One method of complying with this requirement is, for example, to use a unidirectional pump.

Compliance is checked by inspection and by functional tests.
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51.111 BUFFER-FREE HDF

a) EQUIPMENT intended to perform BUFFER-FREE HDF shall include a PROTECTIVE SYSTEM,
independent of any fluid distribution control system, to protect the patient from SAFETY
HAZARDS caused by an incorrect acid-base balance.

NOTE - An acceptable method of complying with this requirement is, for example a PROTECTIVE SYSTEM utilizing
measurement of DIALYSING FLUID and SUBSTITUTION FLUID flows.

b) Operation of the PROTECTIVE SYSTEM shall achieve the following safe conditions:
— activation of an audible and visual alarm (see 51.107);
— interruption of DIALYSING FLUID and SUBSTITUTION FLUID flow.

Complfiance is checked by inspection and by functional tests.

51.112 Selection and change of operation modes

Inadvertent selection and change of operation modes shall be preyent

Complfiance is checked by inspection and by functional test

The c

The c

Additii

54 (
This ¢

54.10
preve

ked to

The ¢
conne
colour

ch the
owing

— copnnector for acetate concentrate: white

— connector for acidic concentrate: red
— connector for bicarbonate concentrate: blue
— connector for BUFFER-FREE HDF concentrate: green

— for common usage of one connector for different concentrates, the respective coloured
markings shall be affixed on each connector. For example, a common connector for acetate
and acidic concentrate shall be marked white/red.

NOTE — An ISO standard® stipulating requirements for the colour coding of DIALYSING FLUID CONCENTRATE containers
is currently under consideration.

Compliance is checked by inspection.

* At present ISO/CD 13958.
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54.102 Connectors for blood pressure transducers

The external connections to the blood PRESSURE transducers system shall comply with the

functional safety aspects of ISO 594-2.
Compliance is checked by inspection and by functional tests.
56 Components and general assembly

This clause of the General Standard applies except as follows:

56.6 [Temperature and overload control devices
Additipn:

aa) a|non-SELF RESETTING THERMAL CUT-OUT is not required for the
D|ALYSING FLUID temperature.

Compliance is checked by inspection.

57 MNAINS PARTS, components and layout

This glause of the General Standard applies ex
Additipn:

57.2 |MAINS CONNECTORS, APPLIANCE | LET

ee) Iffan AUXILIARY MAINS SOC is provid
ahd/or a SUBSTITUNON F -
wfith other AUXILIA

i [of the

pump
ally or
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The annexes of the General Standard apply except as follows:

Annex L

References — Publications mentioned in this standard

This annex of the General Standard applies except as follows:
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