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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GUIDELINE FOR SAFE OPERATION OF MEDICAL
EQUIPMENT USED FOR HAEMODIALYSIS TREATMENTS

FOREWORD

echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred\ to as
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inter
the subject dealt with may participate in this preparatory work. International, governmental and

ions,
“IEC
tsted
non-
bsely

ith the International Organization for Standardization (ISO) in accordance with conditions determingd by

ional
m all

ional
IEC

ublications is accurate, IEC cannot be held responsible for the wady in which they are used or fon any

isinterpretation by any end user.

4) I order to promote international uniformity, IEC National Committees undertake to apply IEC Publicdtions
tlansparently to the maximum extent possible in their pational and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicafled in

the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide confol
apsessment services and, in some areas, access\to' IEC marks of conformity. IEC is not responsible fo
services carried out by independent certification ‘bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual expertg
embers of its technical committees\and IEC National Committees for any personal injury, property dama
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
ekpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othern
Fublications.

8) Apttention is drawn to the _Normative references cited in this publication. Use of the referenced publicatiof
indispensable for the correet application of this publication.

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

Thig redliné version of the official IEC Standard allows the user to identify the chan

rmity
any

and
e or
and
IEC

ns is

ct of

ges

made to-the previous edition. A vertical bar appears in the margin wherever a change

has|been’/made. Additions are in green text, deletions are in strikethrough red text.



https://iecnorm.com/api/?name=9cd7fc8dd4c30b5949f23c5028bf46cb

IEC

TR 62653:2020 RLV © IEC:2020 -5-

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC TR 62653, which is a technical report, has been prepared by subcommittee 62D:
Electromedical equipment, of IEC technical committee 62: Electrical equipment in medical
practice.

This second edition cancels and replaces the first edition published in 2012. This edition

consgtitutes a technical revision.

Thig edition includes the following significant technical changes with respect to the{prev
editjon:
a) Update the relevant references to the new numbering scheme of the ISQ.23500 family;
b) alignment with IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012, IEC 62353:2
nd 60601-2-16:2018;

c) fechnical additions in several sections.
Theltext of this technical report is based on the following documents:

Enquiry draft Report.on voting

62D/1698/DTR 62D/1744/RVDTR
Fulllinformation on the voting for the approval-of this technical report can be found in
repgrt on voting indicated in the above table.
Thig document has been drafted in accordance with the ISO/IEC Directives, Part 2.
Thel|verbal forms used in this document are conform to usage described in Clause 7 of]
ISO[IEC Directives, Part 2, 20138
For the purpose of this document, the auxiliary verb “should” means that this statement of
docyiment is recommended for safe operation. This term is not to be interpreted as indic3
requirements.
In this document.the following print types are used:

equirements and definitions: roman type;

informative material, such as notes, examples and references: smaller type;

TERMS DEFINED INCIL AUSE 3 OR AS NOTED: SMALL CAPITALS

ous

014

the

the

the
ting

An asterisk (*) as the first character of a title or at the beginning of a paragraph indicates that
there is guidance or rationale related to that item in Annex A.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

thaff it contains colours which are considered to be useful for the'{correct
understanding of its contents. Users should therefore print this document usin
colgur printer.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicaEes

a
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INTRODUCTION

HAEMODIALYSIS is a therapeutic method for treating-terminal renal insufficiency, in addition to
peritoneal dialysis and renal transplantation. HAEMODIALYSIS is often used as a general term
for related extracorporeal methods of renal replacement therapy. At present, HAEMODIALYSIS is
a standard procedure in renal replacement therapy, which, when applied properly, yields high-
quality results. The treatment is a complex procedure which is under the influence of medical-
biological, physical-chemical and technical processes.

Numerous guidelines, agreements, codes, decrees and laws have been established with

regdg
prod
and

Sing
reas
of a

aware of the residual risks and identify appropriate measures, for example based on th

guid
ope
resq

Tdt0 FAEMODTACYSTS. 1 ey Ccomntaim detaitedTegutations apout the quatity of struct
esses and results, laid down by the legislative body, executive bodies of self-governm
funding agencies.

e the safety of PATIENT treatment and the legal provisions are highly important,
onable to introduce a quality management system. This document may belan integral

res,
ent,

tis
part

quality management system of the ORGANIZATION. The ORGANIZATION. should-identify be

ese

elines. The ORGANIZATION should minimise such risks by the use of appropriate stangard
ating procedures. This document is intended to suppori{the clinical management

onsible for the quality management of HAEMODIALYSIS therapies.
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GUIDELINE FOR SAFE OPERATION OF MEDICAL
EQUIPMENT USED FOR HAEMODIALYSIS TREATMENTS

Scope

This document describes the technical-regquirements recommendations for use of medical

equ
prin
app

The|term HAEMODIALYSIS is used in this document as synonym for all therapy modatities.

The| scope can be applicable to the use of the medical equipment in‘’home, acute

ped

Thel physician is responsible for the—HAEMODBIALYSIS treatment, prescription. However,
ORGANIZATION administering the treatment is responsible for_alk resources, structures
progesses used in connection with the treatment. These respansibilities will not be descr
herq.

The| requirements of |IEC 60601-2-16 ensurethat medical electrical equipment used
extracorporeal renal replacement therapy operates with a high level of safety. Despite
high level of safety, however, some residual risk remains, related to medical-biolog
sical-chemical and technical HAZARDS. The ORGANIZATION administering the treatment is
resgonsible for managing the residual risk.

phy

Thiq document is not intended t6.be used as the basis of regulatory inspection or certificg
asse¢ssment activities.

pment in chronic HAEMODIALYSIS, HAEMOFILTRATION and HAEMODIAFILTRATION. These

Ciples-should are important to be complied with to ensure safe, permissible and—p#
opriate application.

atrics environment. The scope may also be applicable to SORBENT DIALYSIS SYSTEMS.

bper

and

the
and
bed

for

that
cal,

tion

2 [Normative references

sleaie-

Thefe are ne_hormative references in this document.

NOTE. Nnhformative references including IEC and ISO standards are listed in the Bibliography starting on page
3 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following

add

NOT

resses:

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp

E An index of defined terms is found on page 34.
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3.1

ACCESSORY

add

Note|1 to entry: Accessories can be objects, substances, preparations of substances and software which\d
constitute any medical-devices equipment themselves.

[SOURCE: IEC 60601-1:2005, 3.3, modified — A note to entry has been added.]

3.2

ARTERIAL PRESSURE
predsure measured in the blood withdrawal line of the EXTRACORPOREALLCIRCUIT between

PAT

Note|1 to entry: A difference can be made between the pre-pump pressure,.which is upstream of the blood

(typi

[SOURCE: IEC 60601-2-16:20422018, 201.3.201, modified\— Direction of pressure added.

3.3

BLOPD LEAK
leaklage of blood from the blood compartmentyto the DIALYSIS FLUID compartment of
DIALlYSER

Note|1 to entry: Not to be mistaken for blood loss-to the environment.

[SOURCE: IEC 60601-2-16:20422018, 201.3.202, modified — The original note to entry
been replaced.]

3.4

CENFRAL CONCENTRATE SYSTEM
system that prepares and/or stores concentrate at a central point for subsequent distriby
to itp points of use

3.5

CENJTRAL DIALYSIS FLUID DELIVERY SYSTEM

itional part for use with equipment in order to:

achieve the INTENDED USE,
adapt it to some special use,
facilitate its use,

enhance its performance, or

enable its functions to be integrated with those of other equipment

[ENT connection and DIALYSER connection

ally negative), and post-pump pressure (typical positive), which is downstream of the blood pump.

b not

the

ump

the

has

tion

at a
ysis

system thatoproduces DIALYSIS FLUID from DIALYSIS WATER and concentrate or powder
cenfral point and distributes the DIALYSIS FLUID from the central point to individual dia
consolés

3.6

DIALYSER

device containing a semi-permeable membrane that is used to perform HAEMODIALYSIS,
HAEMODIAFILTRATION or HAEMOFILTRATION

[SOURCE: IEC 60601-2-16:20422018, 201.3.204]

= 3.

7

DIALYSIS FLUID
aqueous fluid containing electrolytes and usually buffer and glucose, which is intended to
exchange solutes with blood during HAEMODIALYSIS and HEMODIAFILTRATION
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Note 1 to entry: The term “DIALYSIS FLUID” is used throughout this document to mean the fluid made from DIALYSIS
WATER and concentrates that is delivered to the DIALYSER by the DIALYSIS FLUID delivery system. Such phrases as
“dialysate” or “dialysis solution’-er—dialysing-fluid’may-be are used in place of DIALYSIS FLUID in some countries;
however, that usage is discouraged to avoid confusion.

Note 2 to entry: 1SO 23500-5 defines three levels of DIALYSIS FLUID: standard DIALYSIS FLUID, ultrapure DIALYSIS
FLUID, and online-prepared substitution fluid used for HAEMODIAFILTRATION.

Note 3 to entry: The DIALYSIS FLUID entering the DIALYSER is referred to as “fresh DIALYSIS FLUID”, while the fluid
leaving the DIALYSER is referred to as “spent DIALYSIS FLUID".

Note 4 to entry: DIALYSIS FLUID does not include prepackaged parenteral fluids used in some renal replacement
therapies, such as HAEMODIAFILTRATION and HAEMOFILTRATION.

[SOURCE:+50-144663:2009,—3-F 1SO 23500-1:2019, 3.15, modified — The terms "dialysfate"
and|"dialysis solution" were deleted.]

3.

DIALYSIS MACHINE
HAEMODIALYSIS MACHINE
HAEMODIAFILTRATION MACHINE
HAEMOFILTRATION MACHINE
system-or-combination-of-units medical electrical equipment used to perform HAEMODIALYSIS,
HAEMODIAFILTRATION and/or HAEMOFILTRATION

Note|1 to entry: The DIALYSIS MACHINE can be a batch DIALYSIS MACHINE \filled with the entire DIALYSIS FLUID |prior
to trgatment (see A.6).

Note[2 to entry: The DIALYSIS MACHINE can be supplied with_ BfALYSIS FLUID from a CENTRAL DIALYSIS FLUID
DELIJERY SYSTEM and synonymously named individual dialysis consbole in this context (see A.7).

3.9
DIALYSIS WATER
water that has been treated to meet the requireéments of 1SO-13989 |ISO 23500-3 and whigh is
suitable for use in HAEMODIALYSIS applications, including the preparation of DIALYSIS FYuID,
reprocessing of DIALYSERS, preparatiop;of concentrates and preparation of substitution fluid
for online convective therapies

[SOURCE:4S60-139569:2009, 25450 23500-1:2019, 3.17]

3.1(
ENCLOSURE
extdrior surface of electrical equipment or parts thereof

Note|1 to entry: _nctuding all touchable parts, such as rotary knobs, handles, and the like.

[SOURCE:NEC 60601-1:2005, 3.26, modified — The original note to entry has been replacgd.]
*3.11

EXTRACORPOREAL CIRCUIT
blood lines, DIALYSER and any integral ACCESSORY-thereof

[SOURCE: IEC 60601-2-16:206422018, 201.3.207, modified — Deletion of Note to entry.]

3.12

HAEMODIAFILTRATION

HDF

process whereby concentrations of water-soluble substances in a PATIENT's blood and an

excess of fluid of a PATIENT—with—renal-insufficieney are corrected by a simultaneous

combination of HD and HF

[SOURCE: IEC 60601-2-16:20422018, 201.3.208]
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3.13

HAEMODIALYSIS

HD

process whereby concentrations of water-soluble substances in a PATIENT's blood and an
excess of fluid of a PATIENT-with—renalinsufficiency are corrected by bidirectional diffusive
transport and ultrafiltration across a semi-permeable membrane separating the blood from the
DIALYSIS FLUID

Note 1 to entry:
predominant. This process typlcally mcludes fIU|d removal by flltratlon ThIS process is usually also accompamed
by diffusion of substances from the DIALYSIS FLUID into the blood.

[SOURCE: IEC 60601-2-16:20422018, 201.3.209;—modified—theoriginal-noteto—enirythas
beepreplaced]

3.14
HAEMOFILTRATION

d
e v
trankn vultrafi narmeahle memhrane < a O tha
AP v thtaH R AH-permeabiememorahe—Ss g—+th othe
wtradfiltratea and ultrafiltrate is simultaneouslhy ranlaced by af annroxvimately iso-osmeolar
thtgHtRte aRc—uitRkamhtiate1S——SHMthahReoudsSy—TFepiace Doy approxdatery1SOo-0SMoiad
subs¢titution fluid at 2 rata such that the diffarence bhetwean the&ultrafiltration rate and the lrata
StostiHoR+HtHeataateSsdehithatrtheaiterehceoetwee e diiathtadohate ahathefate
of substitution—fluid additionwill lead to removal of the exétdss fluid over the course oflthe
o+—SHostiideoR—+HtHae—aeaioR—wWh—eaatofFehovVa+— o+ the—exXtesSHHG—oVerthe—cotHSe—ohthe

prodgess whereby concentrations of water-soluble supstances in a PATIENT'S blood and an
excess of fluid of a PATIENT are corrected by convectiwe transport via ultrafiltration and pdrtial
replacement by a substitution fluid resulting in the fequired net fluid removal

[SOURCE: IEC 60601-2-16:20422018, 201.3.219,—meodified—an-error-has-been-corrected]

3.15
HAZARD
potgntial source of harm

[SOURCE: ISO 14971:2007,2£32019, 3.4]

3.16
HAZARDOUS SITUATION
circumstance in which people, property, or the environment are exposed to one or more
HAZARD(S)

[SOURCE:IEC 60601-1:2005/AMD1:2012, 3.40]

3.17
INCIBENT
malfunction, failure or MODIFICATION of the features or the performance, or an inadequate or
incorrect labeling or instructions for use of a medical-device equipment, which directly or
indirectly resulted in, could have resulted in or might result in the death or a severe
deterioration of the state of health of a PATIENT, an OPERATOR or another person

3.18

INTENDED USE

INTENDED PURPOSE

use for which a product, process or service is intended according to the specifications,
instructions and information provided by the MANUFACTURER

[SOURCE: ISO 14971:2007,2.5 2019, 3.6, modified — Deletion of the Note.]
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3.19
MAINTENANCE
combination of all technical and administrative means, including supervising ones, to keep-or

restore-a-unit-in~working-condition medical electrical equipment or a medical electrical system

in a normal working condition or restored to normal working condition

[SOURCE: IEC 62353:20072014,-3-149,modified—a-note-to-entry-has-been-added 3.21]

3.20

MANUFACTURER
natdral or legal person with responsibility for the design, manufacture, packaging or.labelling
of nmjedical-electrical equipment, assembling a medical-electrical system, or adapting medical
elegtrical equipment or a medical-electrical system, regardless of whether thesg_operatjons
are performed by that person or on that person's behalf by a third party

Note|1 to entry: In the context of this document the term medical equipment is used as.0mprella term for mddical
electfical equipment and non-active medical devices.

[SOURCE: IEC 60601-1:2005/AMD1:2012, 3.55, modified — The afiginal notes to entry have
been deleted.]

3.21
MOD(IFICATION
chanpging constructional or functional features of medical-electrical equipment or a medical
elegtrical system in a way not described in its instruction for use or other accompanying

docuiments {instructionsforuse}

[SOURCE: IEC 62353:20072014,-3-23 3.25, modified — A note to entry has been deleted|and
a reference to instructions for use has beenadded.]

3.22
OPERATOR
perdon handling equipment

[SOURCE: IEC 60601-1:2005, 3.73, modified — The original note to entry has been delgted
because not relevantin the context of the present document.]

3.23
ORGIANIZATION
entity of the _persons and/or institutions responsible for the-use application and MAINTENANCE
of systems«for extracorporeal renal replacement therapy

EXAMPKES Deoctor's-office Medical doctors, dialysis centers and dialysis clinics and their responsible parties

3.24
PATIENT
living being (person or animal) undergoing a medical, surgical or dental procedure

Note 1 to entry: A PATIENT can be an OPERATOR.

Note 2 to entry: For the purpose of this document PATIENT is a human being

[SOURCE: IEC 60601-1:2005/AMD1:2012, 3.76, modified — Addition of a new Note 2 to
entry.]
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3.25

PATIENT ENVIRONMENT

any volume in which intentional or unintentional contact can occur between a PATIENT and
parts of the medical electrical equipment or medical electrical system or between a PATIENT
and other persons touching parts of the medical electrical equipment or medical electrical
system

Note 1 to entry: Volume here means room area.

Note 2 to entry: An example of PATIENT ENVIRONMENT is shown in Figure 1.

Dimensions—in—metres

—_—— = — IEC
Figure 1 — Example PATIENT ENVIRONMENT

[SOURCE: IE€60601-1:2005, 3.79, modified — Two notes to entry have been adged,
incliding a figure illustrating the term.]

* 3.26

PATIENT'LEAKAGE CURRENT
current coming from a medical electric-device equipment and flowing through the PATIENT to
the ground

Note 1 to entry: The source of such a current may, for example, be a defective electric heater of the DIALYSIS
MACHINE. The current may be transmitted through the conducting DIALYSIS FLUID and to the PATIENT.

3.27

POTENTIAL EQUALIZATION CONDUCTOR

conductor other than a protective earth conductor or a neutral conductor, providing a direct
connection between electrical equipment and the potential equalization busbar of the
electrical installation
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[SOURCE: IEC 60601-1:2005, 3.86, modified — Note deleted.]

3.28
PROTECTIVE SYSTEM
automatic system, or a constructional feature, specifically designed to protect the PATIENT

agai

nst-HAZARBSwhich-can-arise HAZARDOUS SITUATIONS

[SOURCE: IEC 60601-2-16:20422018, 201.3.215]

3.29

REP
med

[SO

3.3(
SER

combination of all means for maintaining the medical electrical_@quipment or megq

eleg
[SO

3.31
SOR
met
FLUI

IR
ns forreconstitution-of-a-defined restoring to a safe, functional, normal condition

URCE: IEC 62353:20072014,-3-35 3.39]

VICING

trical system within requirements of the MANUFACTURER

URCE: IEC 62353:2014,-3-37 3.41]

BENT DIALYSIS SYSTEM
hod of dialysis where DIALYSIS FLUID is generated )from potable water and spent DIAL
D is regenerated into fresh DIALYSIS FLUID by\recirculation through a sorbent cartr

ical

VSIS
dge

whigh removes uremic toxins from the DIALYSIS® FLUID while replenishing other benefjicial
chemicals

*3.32

TOUCH CURRENT

current not necessary for-preper appropriate functioning, coming from the ENCLOSURE or parts
therpof (except PATIENT connectors), which the OPERATOR or PATIENT may touch while uging
the medical electrical equipment-as intended and flowing to the ground or another part of the
ENCLOSURE after having passed through an external connection (except the protective darth
condluctor)

3.33

TRANSMEMBRANE PRESSURE

TMP

fluid pressuredifference exerted across the semi-permeable membrane of the DIALYSER

Note|1 tolentry: Generally, the mean TMP is used. In practice, the displayed TRANSMEMBRANE PRESSURE is ugually

esting

ated from the measured EXTRACORPOREAL CIRCUIT pressure minus the measured DIALYSIS FLUID pres,

each

obtained at a single point

pure,

[SOURCE: IEC 60601-2-16:2018, 201.3.217]

3.34
VENOUS PRESSURE
pressure measured in the blood return line of the EXTRACORPOREAL CIRCUIT between the

DIAL

YSER connection and PATIENT connection (typically positive)

[SOURCE: IEC 60601-2-16:20422018, 201.3.219, modified — Direction of pressure added]
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4 Requirements Recommendations

4.1 Personnel, qualification

OPERATORS should be qualified and have received the appropriate training for the activities
assigned to them, including the operation of-al the medical electrical equipment, medical
devices, ACCESSORIES and associated disposables and supplies.

If treatment is undertaken at home, the PATIENT and/or the person taking care of the PATIENT

should also be appropriately trained not only in the operation of the medical-device electrical
equ'pmnn+ mr\A ool davicac Wit nlbr\ .n Hnn nrnnnrh.rno +kn|~ olmm.!rl kn fnlln\unA .n +hn eve -]t Of

0 re-oroTt uvvluvu, oot ISARSASASA- A~

an INCIDENT arising from the use of the medical equipment.

4.2 | Training
OPERATORS/PATIENTS should be trained for the activity assigned to them:

a) [The ORGANIZATION should only assign persons who have been trained¥in the INTENDED|USE
bf the—devices medical electrical equipment, medical devices orf$ystems that they| will
bperate (see 7.3). Particular attention should be paid to the ORERATOR’s responsibility in
ollowing the instructions for use, the warnings and precautions outlined by |the
MANUFACTURERS, because these instructions are crucial to @avoid remaining / residual flisks
hot technically mitigated by the medical equipment themsglyes.

b) The training should be based on the valid instructions for use and include any [unit
brotocols, actions or interventions needed in case” of alarms, cautions, or medical
equipment failure. The instructions for use should be available at any time.

c) Only ORGANIZATIONS that have received training from the MANUFACTURERS of the medical
¢lectrical equipment or system can develop a training program to train additipnal
pbersonnel within that ORGANIZATION to operate the-devices medical electrical equipment or
bystem.

d) The ORGANIZATION should develop-~training material that ensures a comprehensive,
structured training program to include 1) training outline, 2) goals and objectives|, 3)
maximum number of trainees;) 4) duration of training program for the staff of|the
DRGANIZATION.

e) The training program fOr~PATIENTS should include but not be limited to: techniques
associated with the specific modality, modality prescription,—effective administratioh of

edications;-how-totdetectreport,and-manage-dialysis-complications and procedure$ for
Ihe detection, reporting and management of both medical and non-medical complicatjons
arising from the ty€atment.

f) fMODIFICATIONS by the MANUFACTURER%eeeme are necessary, the MANUFACTUREReeeees
A . v shpuld
rowde wntten documentatlon regardmg the MODIFICATIONS undertaken If necessary/| the
ANUFACTURER should also provide appropriate additional training.

g) Thecompletion of any training program should be documented by the ORGANIZATION.

h) The medical electrical equipment, medical devices or systems should be operated in
accordance to the MANUFACTURER'’S instructions and based on the knowledge and skills
required for the particular medical treatment.

These application principles and/or any brief operating instructions do not replace the detailed
instructions for use or a qualified training in the handling of the medical equipment or
systems.

4.3 Infrastructure
4.3.1 General

Safe performance of an extracorporeal renal replacement therapy requires that all
components of the system work-harmeniously as intended; the systems should be used in the
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appropriate rooms and drugs (e.g. pre-manufactured fluid bags) and medical—devices
equipment should be used within specified tolerances. DIALYSIS MACHINES are provided with
PROTECTIVE SYSTEMS (e.g. for monitoring the conductivity, the temperature of the DIALYSIS
FLUID and the VENOUS PRESSURE as well as for detecting BLOOD LEAKS and air in the
EXTRACORPOREAL CIRCUIT). Such PROTECTIVE SYSTEMS may be subject to damage and should,
therefore, be checked for-proper appropriate functioning at regular intervals according to the
MANUFACTURER’S instructions. Failure to complete-the—automated checks—prier according to

commencement-of-the-dialysis-procedure the MANUFACTURER’S instructions places the PATIENT

at risk, and technical advice prior to the commencement of the treatment should be sought.

4.3.2___ Infrastructure requirements recommendations
4.3.1 Technical-requirements recommendations in rooms

Roojms, except rooms in the home healthcare environment, which are .ntended| for
empgloyment of HAEMODIALYSIS systems according to IEC 60601-1 are medically used rooms of
Group 1 as defined in IEC 60364-7-710.

Thel electric connection of a DIALYSIS MACHINE of class | should be established by a sorket
outlet with tested grounding by protective earth and a plug which cannot’'be mistaken for gther
socket outlets.

Use| of adaptors or extension cords, not approved“by the MANUFACTURER of the medical
eledtrical equipment, with grounded machines could lead to electrical safety HAZARDS.-Hach
Thel[treatment location should be provided withian additional potential equalization conngctor
tested according to IEC 60364-7-710, (see~¥10.413.1.6, additional potential equalization, of
IEC|60364-7-710:2002). If central venous, catheters-with-atrial-location whose tip is in the fight
atriym are used for the vascular access; special measures might be necessary for complying
with| electrical safety requirements [13], [14], [15], [16].7 The MANUFACTURER’S instructjons
shoulld be followed.

Posgible examples are: sotket outlets and plugs according to IEC 60309-2, colour gode
identification of the power secket dedicated to the machine. Power cord and plugs should be
according to MANUFACTURER's instructions.

If an emergency occurs during the dialysis treatment, it should be possible to alert the pefson
taking care of the\PATIENTS and or emergency medical services.

In grder tovprevent the DIALYSIS MACHINE from being contaminated with viruses, bactéria,
endptoxins® and fungi by retroactive effect from the drain, the—device medical electfical
equ|piient MANUFACTURER’S instructions in the instructions for use should be followed for
instattatiomof thedraimtube:

In addition, it is recommended that drains intended to discharge the spent DIALYSIS FLUID be
provided with a stench trap.

Handling of waste liquids to the drain should comply with the local regulations.

If conditions are unfavorable, e.g. in case of backflow, the DIALYSIS MACHINE might become
contaminated. To prevent this, the minimum distance of the drain opening from the level of
the sewage water should not be less than 2 cm or according to the MANUFACTURER’S
specification or according to local regulations.

1 Numbers in square brackets refer to the Bibliography.
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4.3.2.2 Water treatment and distribution

ISO 23500-2 should be taken as reference.

4.3.2.3 Concentrate supply
ISO 23500-4 should be taken as reference.

4.3.2.4 Responsibilities for on-site preparation of fluids

ISO 23500-1 should be taken as reference.

4.3..5 Infection control

Each ORGANIZATION should have in place an infection control-plan policy for theprotection of
PATIENTS and personnel-against-infections [1], [2]. This policy should be dated with its reyiew
datg clearly indicated.

Thelinfection control-plan policy should include specifications of how‘to manage both sterile
supplies and-aseptic handling techniques.

Thelinfection control policy should include specifications for, prevention and control of blood
borrje virus infection in PATIENTS and staff. If treatment is<pérformed away from the nofmal
treafment location (hospital/lhome) the measures needed t{G\protect PATIENTS, support worKers,
and|others from the risk of blood-borne virus infections/should be outlined.

Correct handling techniques typically include:

e Ihand hygiene,

e Uise of gloves and other protective equipment,

e lise of face masks,

e 1{echnique for preparation of supplies to be used during the treatment,
e lYise of materials within use-by-dates,

e {echnique for access préparation and access care,

e {echnique for blood and fluid connections,

e \aste disposal,

e (ised disinfection methods.

In afddition, the*infection control-plan policy should describes the management of cleaning|and

disinfecting~equipment and environmental services according to MANUFACTURER's instructjons
and|country specific regulations.

When the fluid pathways of DIALYSIS MACHINES are disinfected, the MANUFACTURER’S
instructions should be followed.

The infection control—plan policy should include the disinfectant to be used for surface
disinfections, the required concentration and the minimum exposure time required by the
disinfecting agent in terms of bactericidal efficacy and inactivation of bloodborne viruses such
as HBV, HCV and HIV. Since surface disinfectants may damage the materials of the device,
MANUFACTURER’S recommendations should be taken into account.

If the infection status of PATIENTS is unknown with regard to blood-borne virus infections, the
appropriate measures should be taken to exclude any contamination of other PATIENTS.
Special measures are required for PATIENTS with virus infection transferred by blood according
to country regulations [2], [3], [4].
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Measures for the return of DIALYSIS MACHINES used on PATIENTS with blood-borne virus
infections to a non-infectious area are, for example, described in “Guideline for Applied
Hygiene in Dialysis-Units™ — In German” [1] or local Infection Control Policies.

4.3.2.6 Other prerequisites

To assure compatibility of medical equipment and ACCESSORIES comprising the system, the

INTENDEDUSES and r\nmpnfihili’rine of the medical nqllipmor\f found in the instructions for use

shotild be taken into account.

4.3.p.7 Home HAEMODIALYSIS-reguirements recommendations

If the-HAEMODIALYSIS-equipment DIALYSIS MACHINE and associated water treatment equipment
are [used in the PATIENT’S home, the requirements specified by the MANUFAEGTURER should be
follqwed. To comply with local requirements, it may additionally beY.hecessary for|the
installation to be examined by an approved expert to ensure that the quality of the alteratjons
medts the requirements specified by the MANUFACTURER of the DIALYSIS MACHINE and by| the
MANUFACTURER of the water treatment and/or DIALYSIS FLUID prepatation equipment.

It i$ recommended that home HAEMODIALYSIS PATIENTSShave a communication—dewvice
equlpment to permit contact with the supervising ORGANIZATION in the event of a medical
emgrgency and a backup communication-device equipment in case of malfunction of the [first
communication-device equipment.

It i3 recommended that the room used for HAEMODIALYSIS contains emergency lighting
equlpment such a flashlight or torch to provide iHlumination in the event of a power failure.

The[PATIENT or carer should also be apptropriately trained as to what procedures to follow in
the event of a mains power failure.

It isirecommended that initial and periodic assessment of the home environment be performed
to epsure that it meets the necessary technical and operational requirements; physical space,
plumbing requirements, water requirements, electrical requirements, storage and waste
management, and documeéntation.

NOTE The considerationsin Annex F of ISO 23500-1:2019 and in IEC 60601-1-11-sheuld-alse are important fo be
taken into account.

4.3.p.8 Information technology (IT) management

Thefe is~widespread utilization of IT technology in hospitals or provided by third parties, |and
in magy,dialysis units the—HAEMOBIALYSIS DIALYSIS MACHINES can also be linked to guch
infrasteuctures whilst for home HAEMQDIALYSIS PATIENTS there may he a Iinkngp to_remote
monitoring infrastructures that may be operated by third parties rather than the hospital. The
use of IT infrastructures poses two issues: safety of the PATIENT, and data protection.

It is recommended for the ORGANIZATION to follow the standards below in dealing with above
issues:

e |EC 80001 (all parts), Application of risk management for IT-networks incorporating
medical devices;

e |ISO/IEC 27001, Information technology — Security techniques — Information security
management systems — Requirements;

e |SO/IEC TS 27008, Information technology — Security techniques — Guidelines for the
assessment of information security controls.
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IT risk management should be established from the beginning and subject to continuous
review. Technical and organizational security measures [23] cannot be treated casually in
either a hospital or an office setting; there need to be defined objectives, safeguards and
responsibilities as well as defined policies well-known to all staff members. IT security should
be checked regularly, including existing work routines to ensure that they are suitable and
efficient.

5 Treatment

5.1 General

The| HAEMODIALYSIS treatment should be carried out by qualified OPERATORS under|the
physician’s responsibility. The physician determines the prescription of the HAEMODIALYSIS
treafment, e.g. dialysis time, treatment frequency, DIALYSER, composition of the DIALYSIS FYUID,
blogd flow, DIALYSIS FLUID temperature, anticoagulation if needed, and ultrafiliration rate or
ultrafiltration volume. The OPERATOR should only use information on DIALYSIS MACHINE dispflays
for ifs INTENDED USE. The OPERATOR should use information provided by the DIALYSIS MACHINE orjly in
the yvay described as INTENDED USE by the MANUFACTURER.

5.2 | Preparation
5.2.1 DIALYSIS MACHINE

Before the dialysis treatment the DIALYSIS MACHINE should:be checked for correct connectjons
(e.gl power supply, POTENTIAL EQUALIZATION CONDUCTQR, Water, concentrate or DIALYSIS FLUID
supply as well as fluid drain).

If logal check lists exist, they should be followed,

The|DIALYSIS MACHINE should be disinfected according to the MANUFACTURERs instructions|and
cheg¢ked for residual disinfectant if necessary. In the case of a malfunction of the disinfegtion
program or if the OPERATOR is in doubt whether disinfection was completed properly,|the
progedure should be repeated, or the DIALYSIS MACHINE should be disabled until checked by a
technician.

NOTE 1 In case of prolonged doawntimes, an additional disinfection cycle-should can be-performed necessary|(see
instriictions for use of the DIALYSIS MACHINE).

NOTE 2 Be aware that non-operational periods with closed clamps—might can damage the lines and impair
functjon.

Thel| DIALYSIS MACGHINE should be subjected to a functional/safety check according to|the
MANUFACTURER'S instructions.

The|DJALYSIS MACHINE should be set up in accordance with the PATIENT's treatment plan.|The
allo¢ation of the PATIENT to the DIALYSIS MACHINE should be documented.

5.2.2  *DIALYSIS FLUID preparation by DIALYSIS MACHINE

The concentrates used and the DIALYSIS MACHINE or multiple-PATIENT DIALYSIS FLUID supply
equipment (MDSE, see A.7) settings for the composition of the DIALYSIS FLUID should be
documented and verified for correspondence with the medical prescription.

Electrolyte concentrate additives, if used, should be added and mixed according to the
additive MANUFACTURER's instructions. The mixture should be labeled with the name of the
additive, date, dose and signature. Before the mixture is used, the labeling of the mixed
concentrate should be checked to ensure correct composition.

NOTE 1 The conductivity measurement of the DIALYSIS MACHINES does not detect any concentration of
physiologically low electrolyte concentrations (e.g. K, Ca, Mg), which poses a RISK to the PATIENT.
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In order to prevent RISKs, such as using—wrong—concentrates,—contamination—or—different

con

NOTE 2 Preventive methods to avoid biological contaminants in central storage tanks and delivery pipe
reguliar disinfection procedures.

5.2.8 * EXTRACORPOREAL CIRCUIT

Thel| following steps should be taken according to the instructiohs for use of

EXT

5.2.

The|following steps should be taken according to the instruction for use of the DIALYSER:

NOT

DIAL

5.2.
5.2.

Theltreatment parameters should be verified for compliance with the medical prescription.

5.2

557 Eptorine individual , |

taminated, degraded fluids or concentrates with incorrect chemical composition:

canisters, bags or cartridges that have already been opened should be used up either
according to the medical device’s MANUFACTURER'S instructions or to the ORGANIZATION’s

standard operating procedures.—Residual-concentrates—in—canisters,—bags—or—cartridges

Shenldne s mabands
residual concentrates in canisters, bags or cartridges should not be mixed.

used fluids should be visually checked for particulate matter, if possible.

Qggpd diquqafp Qr rplnlnr*pmpnf fluid should not he overheated or frozen

Chlorine and/or chloramines in the DIALYSIS WATER should be checked, if applicable.

RACORPOREAL CIRCUIT:

theck the disposable (packaging) for damage and valid sterility expiration date;

ctheck for use of correct EXTRACORPOREAL CIRCUIT and forjts-Correct insertion;

theck for use of correct anticoagulation syringe type and size, if applicable;

brime and remove air from the EXTRACORPOREAL CIREUIT;

attach, prime and use the medical devices and ACCESSORIES required for the treatment

End air entrapment.

DIALYSIS FLUID compartment

connect the DIALYSIS FLUID tubes and check for leakage and flow direction;
finse prime and-deaerateNtemove air from the DIALYSER-completely.

E A procedure deviating from the above description-may can be applicable to batch or disposable singlg
SIS FLUID path DIALYSISIMACHINES.

b PATIENT

5.1 Setting treatment data

are

the

theck all-eennectors connections, caps and lines for tightness, absence of leaks, kinking

use

As applicable the PATIENT treatment parameters should be entered on the DIALYSIS MACHINE
and verified for correct input.

The following settings are common for dialysis treatment:

treatment time;

ultrafiltration volume / ultrafiltration flow rate, taking into account correction for additional

food, drinks, infusions, saline boluses and rinseback volume;

concentrate selection and electrolyte settings to determine DIALYSIS FLUID composition;
DIALYSIS FLUID temperature;

DIALYSIS FLUID flow rate and volume, if applicable;
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— dosage and infusion flow rate of anticoagulants,-as-apprepriate if applicable;
— substitution volume / substitute flow rate,-as-appropriate if applicable.

If ultrafiltration profiles are used, it should be noted that the maximum ultrafiltration rate which
is tolerable and permitted for the PATIENT might be exceeded.

If conductivity/electrolyte-sodium profiles and “parameter-controlled automatic feedback loop”
procedures are used, it should be noted that the electrolyte balance and the acid-base
balance might be affected.

If p
by
use
(ele
well

NOT
NOT
5.3

5.3.

The
defi

Afte

detdction, if applicable, should be fixed securely.ifo prevent dislodgement.

If cgntral venous catheters are used, cracks and damage may be caused by applicatio
inagpropriate disinfectants or mechanjcal' impacts, resulting in blood loss or infusion of]

The

The

dredsings, gauze or see threwgh covering [6]. If covered by dressings or sheets, their

sho
PATI

eledtrical equipment can“help to detect blood losses automatically.

NOT
acce
abov

presgure chahge may occur depending on the circumstances. It is unlikely but possible for a leak to occu
blood tubing™o separate, or access needle to dislodge without a VENOUS PRESSURE alarm. For that reason
PATIHN®S Safety is only ensured by careful monitoring by the OPERATOR [17], [18], [19].

rameter-controlled automatic feedback loops are used (e.g. ultraiiration rate conirq
aematocrit), the corresponding limits as specified by the-MANUFACTURER instruction
or other accompanying documents should be set instead of the controlled paramsg
ctrolyte concentration, temperature) taking into account the intake of food afid drink
as residual urine production during the dialysis treatment.

1 Other PATIENT-related parameters-may can be applicable to batch DIALYSIS MACHINES!

F 2 Ultrafiltration here means amount of fluid removed to reach the prescribed dry/weight of the PATIENT.
Treatment
( Preparing the vascular access

access to the PATIENT’s vascular system should be prepared according to requirem
ned by the ORGANIZATION.

I completing puncture, the needles and ancillary devices for vascular access

catheter should be visually checked for integrity prior to each use [20].

OPERATOR should only séver the puncture sites during the treatment with st

ild allow detection of ‘e¥en small blood losses. To allow detection of blood loss,
ENT should be advised not to cover the puncture sites with a blanket. Additional med

E  The VENOUS\RRESSURE monitor may not reliably detect leaks, blood tubing separation from the
55 device, or heedle dislodgement. Failure to detect a problem is more likely when blood pump speeds ar
e 450 ml/minvor when a catheter is used at lower blood flow rates (100 ml/min to 200 ml/min). Little

lled
for
ters
5 as

ents

eak

n of
air.

Erile
size
the
ical

lood
e set
r no
, the
, the

5.3.2 * Connection to the EXTRACORPOREAL CIRCUIT

It should be checked, that the DIALYSIS MACHINE is ready for PATIENT connection.
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When the PATIENT is connected to the EXTRACORPOREAL CIRCUIT:

Connection sites should be tight, secure and the lines torsion stress relieved. The
connection of the EXTRACORPOREAL CIRCUIT to the appropriate needle or catheter port
should be checked (e.g. arterial line to arterial needle etc.).

Before the blood pump is turned on, the appropriate tube clamps of the EXTRACORPOREAL
CIRCUIT and, if applicable, the HDF system’s tube clamps and ports should be opened.

The initial blood flow should not be too high (usually 100 ml/min to 200 ml/min).

Air embolism and blood loss should be prevented by direct observation with special
considerations for catheters [10], [11].

NOTE If the VENOUS PRESSURE is negative and there are leaks/disconnections while the access clamp is opep, air

may

infuspd into the PATIENT.

5.3.B Initiation of treatment

To
doc
out:

a)

b)

c)

d)

e)
f)
g)

can be sucked in downstream of the air monitoring unit; such air will not be detected and will be“/difectly

start the treatment, the—MANUFAGTURER's instruction for use or dthér accompanying
iments of the DIALYSIS MACHINE should be followed. The following steps should be cafried

Start the treatment and observe the ARTERIAL PRESSURE and“the VENOUS PRESSURE, then
ncrease to prescribed blood flow rate. Check for any unusual noise emitted by the blood
bump.

Buch noise may indicate

- mechanical damage of the pump;

use of an inappropriate EXTRACORPOREAL GIRCUIT;

stenoses, kinks and clamped lines in the .EXTRACORPOREAL CIRCUIT;

- improperly installed EXTRACORPOREALCIRCUIT.

Check puncture sites, for example-to detect any formation of haematoma or vasqular
Collapse.

Check the EXTRACORPOREAL CIRCUIT for kinks and—preper appropriate attachment to| the
DIALYSIS MACHINE.

Fnsure that kinks cannoti'develop even after the lines have been heated up to blood
ﬂemperature. If the PATIENT’s bed or the DIALYSIS MACHINE is moved or displaced whil¢g the
reatment is in progress, the EXTRACORPOREAL CIRCUIT should be checked again.

et the alarm (limits for the VENOUS PRESSURE and check the VENOUS PRESSURE. In|the
positive pressure range, the lower alarm limit for VENOUS PRESSURE monitoring should be
set as closely to the current value as possible—{e-g—20-mm-Hg). If alarm limits are| set
automatjcally, check this setting and, if necessary, readjust manually.

NOTE 1~ The pressure alarm at the lower VENOUS PRESSURE limit is intended as a protection against plood
0sSt0the environment. Pressure monitoring will not reliably detect blood loss due to leaks and separations in
heé.Venous return or dislocation of the venous access device. During dialysis, one of the most frequent
complications resulting in death is caused by dislocation of the venous cannulae (slipping out of the blood
vessel). Such a dislocation is not reliably detected by the PROTECTIVE SYSTEMS of the DIALYSIS MACHINES and
might can result in a life-threatening blood loss to the environment [17], [18], [19]. Another complication that
can result in serious injury or death is a leak, through separation of the venous access device (central venous
catheter) from the venous bloodline [20].

If applicable, set the alarm limits for the ARTERIAL PRESSURE.

Verify that there are no fluid leaks.
Complete any documentation in accordance with the ORGANIZATION’s requirements.

NOTE 2 Batch DIALYSIS MACHINES and CENTRAL DIALYSIS FLUID DELIVERY SYSTEMS-may—+egquire often need the

setti

ng and monitoring of other parameters.

5.3.4 Checks to be repeated during the treatment

Carry-out The following checks should be performed regularly during treatment:
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a)

b)

c)
d)

Check the EXTRACORPOREAL CIRCUIT including puncture sites for security:

Do not cover connections in the EXTRACORPOREAL CIRCUIT. Check all connections between
blood tubing and catheter or cannulas for security and for leaks frequently and whenever
an alarm occurs.

NOTE 1 During single-needle dialysis, blood flow occurs in phases. During the arterial phase, if there is a
leak in the EXTRACORPOREAL CIRCUIT downstream of the venous clamp, e.g. at the Y-piece, air-may can be
sucked into the EXTRACORPOREAL CIRCUIT. This air will then be transported to the PATIENT during the venous
phase.

Check for kinked EXTRACORPOREAL CIRCUIT, BLOOD LEAKS and for leaks of the DIALYSIS
FLUID and substitution circuit. The EXTRACORPOREAL CIRCUIT should be checked again if the
bosItion of the PATIENT S bed or the DIALYSIS MACHINE IS adjusied during the treatment,

Check for correct clamping of not used administration lines.

f displayed, check the TRANSMEMBRANE PRESSURE, ARTERIAL PRESSURE and' VENOUS
PRESSURE values for deviations.

Check for wetted transducer protectors, if applicable. If wetted, procegd @s described in
5.3.8.

erify that the ultrafiltration rate, ultrafiltration volume and substitution rate (for HF |and
1DF), the blood flow and the DIALYSIS FLUID flow comply with the,values prescribed.

f applicable, check the blood levels in the chambers for the dppropriate height.
Check for formation of blood clots.

INOTE 2 If the DIALYSIS MACHINE uses air detection at the venous~chamber, blood clots in the chamber-iright
an affect the PROTECTIVE SYSTEM.

f applicable, check the anticoagulant infusion rate(s), volume(s) and/or correspondind lab
alues, e.g. Ca plasma values in Citrate/Calcium anticoagulation.

f applicable, check for defective filters or ‘moisture in the hydrophobic filters in presgure
elief lines.

Check the PATIENT-related parameters\at regular intervals as specified in the prescriptipn.
Prepare the documentation according to the ORGANIZATION'S internal specifications.
Document any repeated alarmSituations and irregularities.

INOTE 3 Repeated override of.alarms-may can result in a HAZARD to the PATIENT because each alarn] has
been triggered by a deviatioh from a set value. In some cases (e.g. net fluid removal) these deviationsfmay
an accumulate.

If ahy abnormalities™are detected during the checks, clarify the causes and initiate|the

app

opriate—remedying alleviating measures—if-the—safety orefficiencyof thetreatmentis

impaired. In theNcase of technical failures, proceed according to—the MANUFACTURER’S
insttuetions—id /) the instruction for use or other accompanying documents. If a failur¢ or
malfunction{ causes blood to enter inside the DIALYSIS MACHINE, do not use the DIALlySIS
MACHINE~ON™any other PATIENT without having taken the appropriate REPAIR measures |and

dec

bntamination procedures [5].

NOTE 4 Batch DIALYSIS MACHINEs and CENTRAL DIALYSIS FLUID DELIVERY SYSTEMS-may—regquire often imply the
monitoring of other parameters.

5.3.5 * HAZARDS during the treatment

OPERATORS Of—HAEMODIALYSIS DIALYSIS MACHINES should not rely on-medical the technical
safety-standards of the DIALYSIS MACHINEs alone, when performing a treatment. Assessment of
HAZARDS requires fundamental knowledge of how to use the system [7], [8], [9].

Some examples of HAZARDOUS SITUATIONS include:

incorrect alarm handling, e.g. failure to check PATIENT access on VENOUS PRESSURE alarm
and incorrect air alarm handling;
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ingress of foreign particles, pathogens, their constituents or metabolic products into the
blood pathway (e.g. by-impreper incorrect rinsing or disinfection);

acute or chronic toxicity (e.g. caused by residual disinfectant in the EXTRACORPOREAL
CIRCUIT, migration of plasticisers);

incorrect handling of disinfectant containers, e.g. mixing;

blood loss (e.g. caused by disconnection in the EXTRACORPOREAL CIRCUIT including the
vascular access, bleedings, coagulation in the EXTRACORPOREAL CIRCUIT, puncturing
problems, incorrect use of needleless injection ports or wrong positioning of puncture
cannula);

fH—Hd'I—H'Idb‘f iIIbUIIUb‘L ﬂulu' Il.l(:lidll\.;c (Ug Wcig;lillg, illpui Ul bdibuidiiull UIIUIb),

incompatibility reactions caused by materials used or caused by substances _adhdring
fhereto;

improper use of cleaning agents or disinfectants;
improper use or composition of the DIALYSIS FLUID;

eficit between the dialysis parameters prescribed and what is actually)ydelivered (e.d. by
n insufficiency of the vascular access);

aemolysis (e.g. caused by wrong setup or kinking of the EXTRAGORPOREAL CIRCUIT);

ir embolism (e.g. caused by defects or improper use of central venous catheters, defects
bf access ports by improper handling);

¢lectrical HAZARDS (e.g. caused by defective power-tines cords or lack of a POTENTIAL
EQUALIZATION CONDUCTOR);

chemical contaminants in DIALYSIS WATER,;

I:icrobiological contamination of DIALYSIS WATER;
[ incorrect administration of ‘drugs if the DIALYSIS MACHINE is used together

vith infusion pumps through a single PATIENT access:

¢ infusion rate higher than intendedtdue to negative pressures in the bloodline exceefling
the specification of the infusiofppump;

¢ infusion rate lower than .i@tended or alarm of the infusion pump due to posjtive
pressures in the bloodling.exceeding the specification of the infusion pump;

¢ bolus infusion due tg"stopped blood pump and ongoing delivery of the infusion pump;

¢ air infusion via the -arterial PATIENT bloodline from remaining air in the infusion ppmp
due to stoppee\blood pump and bypassing the venous air separation chamber and air
detector.

¢ Externalsinfdsion or syringe pumps used with the DIALYSIS MACHINE for infusion intd the
EXTRAGORPOREAL CIRCUIT should be validated by the MANUFACTURER for use with| the
system.

Puni

ps fof anticoagulants are not designed according to the safety requirements for infu

sion

pu

ps.'For that reasaon, they should not he used far application of other drugs

5.3.6

Deviations from the prescribed treatment parameters-prescribed-ortreatment
. i
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Deviations from the prescribed treatment parameters may occur. They may be a consequence
of medical reasons or they may be caused by technical malfunctions and defects (e.g. failure
of the vascular access, examinations, coagulation in the EXTRACORPOREAL CIRCUIT, failure of
the water supply, power failure, defective DIALYSIS MACHINE).

The procedures to be followed in such an event, should be in accordance with the

ORGANIZATION’S operational policy. Additionally, notification and authorlzatlon by the phy3|C|an
resp naoihbl for th oara of tha NOATICMNT oo, Sleos b o A to ainiea o o e | o the

R Store—toF—the—eafre—ot+—thRe—PAHENT ey arso— ot |\.,\.1u||\.,u to—ZEe Ty TToic tO

PATIENT.

Shopld the extracorporeal blood flow be interrupted for a prolonged time perigd, a risk of
clotfing exists. To minimize any risk to the PATIENT, the ORGANIZATION’S opetdtional policy
should be followed e.g. returning the blood.

5.3.V Terminating the DIALYSIS treatment

Termination of treatment should be-accemplished in accordance with-the-instructionsprovided
by—the MANUFACTURER the instruction for use or other accofmpanying documents of|the

DIAL]ySIS MACHINE and in accordance with locally used clinical,protocols or operating practiges.
Blogd should not be returned to the PATIENT by opebing the arterial side of |the
EXTRACORPOREAL CIRCUIT to the atmosphere and running the blood pump to return blood tq the
PATIENT, because the risk of air infusion or remaining¢blood in the venous blood line is yery
high.

If diugs are administered through the EXTRACORPOREAL CIRCUIT at the end of the treatment,
enslire there is no loss of the substance in the EXTRACORPOREAL CIRCUIT.

5.3.B * After completion of the dialysis treatment

The[system and environmental surfaces should be cleaned and disinfected in accordance with
the | MANUFACTURER's instructions’ and ORGANIZATION policies. The MANUFACTURER's
instructions should be followeg }i order not to damage the DIALYSIS MACHINE and/or harm| the

PATIENT. “Hac—tellevdneoton o cornron for Mo s DALY SIE LACTHRIES:

If applicable:

— If during treatment blood or fluid is detected, that has passed the pressure transdycer
rotector and\'entered into the DIALYSIS MACHINE,—take the DIALYSIS MACHINE should be
aken out.,Of use until it has been REPAIRED, cleaned, disinfected and released by|the
uthorized Technical Service [5].

- he ‘surface of the treatment system should be cleaned and disinfected. The hydradlics
athway should be cleaned and/or disinfected and decalcified in accordance withTthe
MANUFACTURER'S instructions.

NOTE 1 Disinfection of DIALYSIS MACHINE is a procedure wh|ch can bewade—by—use%i performed usmg heat
and/or chemicals. g y
aﬂd%el’—haFm—the—P—AJ—l—EN—'&

NOTE 2 Guidance on disinfection and testing is referenced in ISO 23500-1 and in MANUFACTURER'S instructions.
Key parameters to be considered are choice of chemicals, chemical concentration, length of exposure, temperature
and frequency.

6 Notification of INCIDENTS

INCIDENTS and near misses should be recorded and notified in accordance with local and

regulatory requirements.—Theform—required—for—the notification—of INCIDENTS—should—be
Sesoooibiote the onc g nZaTIONL
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7 Handling medical electrical equipment and medical devices

7.1 Technical service, SERVICING and checks of medical electrical equipment and
plants infrastructure

The good working order of medical electrical equipment and-plants infrastructure should be
ensured by MAINTENANCE work according to the MANUFACTURER's instructions (e.g. technical
safety and measurement checks, MAINTENANCE and REPAIR). The good working order is
achieved by complying with test schedules. Failures of medical electrical equipment or-plants
infrastructure should be identified and documented. The authorized Technical Service should
be notified.

Medical electrical equipment which is not subjected to the necessary technical safety,check
within the time limit specified in the instructions for use should not be used for treatment of
PATIENTS.

NOTE This also applies to any medical electrical equipment connected thereto, e.g. reverse*esmosis system$ and
CENTRAL CONCENTRATE SYSTEMS or CENTRAL DIALYSIS FLUID-eentral DELIVERY SYSTEMS.

Medical electrical equipment failing to function—preperly correctly’ should be marked
accordingly, withdrawn from use and not-be used until-RERPAIRfolle¥ing it has been REPA|RED
in agcordance with the MANUFACTURER's instructions.

Any| MODIFICATIONS to the system, including water treatment, should be documented |and
coordinated with the MANUFACTURER. In respect of the MODIFICATION of the water treatment
plaft equipment, the 1ISO 23500-1 and ISO 23500-2 should be taken as reference.

7.2 | * Medical electrical equipment safety and-device medical electrical equipment
combinations

The|MANUFACTURER's instructions with regard to the PATIENT'S protection against electric shock
shoulld be taken into account.

Any| contact with live defective power cords should be prevented. Power cords should be
inspected at specified intervalsiaccording to the MANUFACTURER's instructions. If an insuldtion
layer is damaged, the associated medical electrical equipment should be secured, taken| out
of rgutine use and REPAIRED.

Medical electrical equipment with damaged ENCLOSURE should be checked, and if necesgary
REPAIRED, in order(to prevent unacceptable TOUCH CURRENTS and PATIENT LEAKAGE CURRENTS.
For |the same «eason, any spilled fluids should be removed from the medical electfical
equlpment imfmediately.

To void unacceptably high TOUCH CURRENTS and PATIENT LEAKAGE CURRENTS when several
g to

If it is intended to use the DIALYSIS MACHINE in combination with a central venous catheter with
atrial-leeation tip in the right atrium, the MANUFACTURER's instructions should be followed in
order to prevent unacceptable high TOUCH CURRENTS and PATIENT LEAKAGE CURRENTS [13],
[14], [15], [16].

Mains-operated, non-medical electrical equipment (e.g. heating pads, computer, etc.) may
cause-HAZARDS harm to the PATIENT, especially for PATIENTS with central venous catheters with
atrial-loeation; tip in the right atrium as the insulation requirements for such non-medical
electrical equipment are lower. The use of direct mains operation of non-medical electrical
equipment should be restricted in the PATIENT ENVIRONMENT for PATIENTS with central venous
catheters with-atrial-leeation tip in the right atrium while the treatment is in progress.
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The proper functioning of medical electrical equipment might be impaired by electromagnetic
fields. Wireless communication-devices equipment may only be used if they do not affect
proper the functioning of the machines. The MANUFACTURER's instructions should be observed.

7.3

NonNn-INTENDED USE

The ORGANIZATION should ensure the—NFENBED use of the medical-devices equipment
according to the INTENDED USE and instructions for use by taking the appropriate training
measures.

If the—ORGANIZATION —and/or the QPERATOR, r\nner\inllel\]/ or ||nnnner~in||c|\ll’ uses medical

equ
disp
con
the

If a
Sys
the
med
USE
devi
BHAH
the

that
ORG
inst

NOT

pment, disposables or systems as stand-alone units or together with medical equipm
osables or systems that are not approved by one of the MANUFACTURERS, theh, th
sidered to be non-INTENDED USE. In such cases, the ORGANIZATION and/or OPERATOR b
responsibility for safe use of the medical equipment.

ORGANIZATION makes any MODIFICATIONS to the DIALYSIS MACHINES, ,medical equipm
ms or procedures without having the MANUFACTURER'S approval, the~-ORGANIZATION b
responsibility for the—medified—product MODIFICATION. This applies/ to the use of-deg
ical equipment combinations which the MANUFACTURER has not included in the INTEN

ent,
s is
bars

ent,
bars
\ice
DED

of the system. This also applies to-deviece medical equipmentcembinations (e.g. separate

ces medical electrical equipment for the operation of the"EXTRACORPOREAL CIRCUIT
v ZER-set the DIALYSIS FLUID delivery or separate infusionsdevices equipment connecte
EXTRACORPOREAL CIRCUIT) for which the MANUFACTURER"has not provided informatio
the compatibility has been tested according to_the’ applicable safety standards.
ANIZATION bears the responsibility for complying. with the INTENDED USE and/or
uctions for use when using and preparing dispdsables for the system.

E Non-INTENDED USE is synonymous with off label use:

and
d to
n—if,
The
the
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Annex A
(informative)

Explanatory technical remarks

Overview

IEC TR 62653:2020 RLV © IEC:2020

The dialysis technology used today is intended to protect the PATIENT from operational risks
related to dialysis treatment, such as extracorporeal blood loss, infusion of air, etc. That is

why|
the

MAC
potg
not

use
[9].

detdq
preq
ther
DIAL
risks
mini

Ho

e
the’:Fpies. Although home HAEMODIALYSIS is fundamentally safe and effective and gene
simifar to in-center HAEMODIALYSIS, it is-a-rewer an“area of dialysis with new technologies

OPE
The

A.2

DIAL

disipfectant, other toxic substances or with heavy bacterial contamination will not be dete

eith
CON
DIAL
use

composition of the)DIALYSIS FLUID, espemally for minor

the DIALYSIS MACHINE and other medical devices used for treatment should comply
state of the art as defined in other standards which are cited herein. Any user of DIAL
HINES and systems should be aware of the fact that it is not possible to eXclidg
ntial HAZARDS which might arise to the PATIENT during dialysis by technical means al
even if all of the MANUFACTURER'S-regulations.—such-as instructions in the dnstructions
Lland-SERVCING-nstructions or other accompanying documents, are complied with [7],
FFor example, the technical systems of DIALYSIS MACHINES do not provide_reliable mean
ct small leaks in the EXTRACORPOREAL CIRCUIT, or improper(cor wrongly apq
criptions. These treatment-related risks may result in serious, laccidents in dia
ppy. Such accidents cannot be detected or mitigated by the)technical systems of
VSIS MACHINES. The ORGANIZATION should be aware of the residual risks and identify-tH
L appropriate measures, for example based on these guidelines. The ORGANIZATION sh
mize such risks by the use of appropriate standard operating procedures.

HAEMODIALYSIS is growing rapidly in popularity due to newer technologies

RATORS may benefit of guidance and recommendations to ensure best practi
refore we have included home HAEMODIALXSIS within these regulations.

DIALYSIS FLUID

VSIS FLUID with incorrect electrolyte (particularly potassium) content or containing resi

br by the water treatment equipment,
CENTRATE SYSTEM Or CENTRAL DIALYSIS FLUID-supphy-systems DELIVERY SYSTEM nhor by
YSIS MACHINE, becausée there are no appropriate PROTECTIVE SYSTEMS. The comm
i conductivity measurement unit is not always able to detect—a—wreng an incoi
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el ic discouraaged due to most sericous  risks Ractarial contaminations cannotl he
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autdmatiealltr _detected - in—the fluid pathwav— For these reasons - the ORGANIZATION _anld/lor
attgmatdeahy—aetectea——me—+HHa—pPatwWay-—FoFtHesSe—+eaSoRS e —ORGANLAHON—aNGrOf
OPRPERATOR should - take the apnpropriate measures to-exclude risks arisinafrom-such HAZARDS
OPERAGOR-SHOtHGtaKe+theappropHateReasSureStoexcidaeHSKSAHSHRgHOM-SHGRRALARY S

The potassium concentration in the DIALYSIS FLUID is important. For some PATIENTS potassium-
free DIALYSIS FLUID may be prescribed, which might have most serious consequences for other
PATIENTS. Appropriate measures should be in place to ensure that under such circumstances,

only

the PATIENT for which the DIALYSIS FLUID is prescribed uses such DIALYSIS FLUID.

Bacterial and/or other chemical contaminations cannot be automatically detected in the fluid
pathway. For these reasons, the ORGANIZATION and/or OPERATOR should take the appropriate

mea

The

sures to exclude risks arising from such HAZARDS.

following-requirements recommendations should be met in particular:

procedures and responsibilities should be defined for emergency operation and/or

disinfection of water treatment and distribution as well as CENTRAL CONCENTRATE SYSTEMS
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or CENTRAL DIALYSIS FLUID DELIVERY SYSTEMS,-as-appropriate if applicable, and such a state
should be clearly identified (see 4.3.2.2 and 4.3.2.3);

— DIALYSIS WATER quality should be monitored for chemical and microbiological
contamination and operational data should be documented and evaluated (see—4-3-22
4.3.2.4);

— composition of DIALYSIS FLUID and the DIALYSIS MACHINE being used should be documented
(see 5.2.2);

— the DIALYSIS FLUID prescribed should be delivered to the intended PATIENT (see 5.2.2);

— when concentrates in e.g. containers or cartridges are—econsumed used, the
III-\NUI'I-\L,IUI‘(I:K'b illbilubiiullbﬂ, “IU UKUI—\NILI—\IIUN,D uid“'\jdf'\jo guiu'ciillca Ul “IU bi.dll )lard
pbperation procedures should be strictly adhered to (see 5.2.1);

— \hen electrolyte additives, such as potassium or calcium, are added, the MANUFACTURER'S
instructions for use should be followed or a verified and validated mixing progedure shpuld
pbe established and maintained. The addition of the additives and resulting concentrgtion
should be labeled on the concentrate containers and documented. Verification testing of
he resulting concentrate or the final composition of the DIALYSIS FLUIB~-should be followed
ccording the ORGANIZATIONS’ policies. (see 5.2.2).

NOTE
o

A.3| Blood loss to the environment

Ong of the most frequent accidents during a dialysis_freatment is an unnoticed blood logs to
the pnvironment [17], [18], [19], [20], caused by-mifufeteaks seepage around the site of| the
vasgular access, by a-slipped-out dislodged veneus. cannula or by small leaks / separatigns /
discpnnections in the venous line.

Todpy’s DIALYSIS MACHINES are provided with a PROTECTIVE SYSTEM to detect guch
occlirrences. This PROTECTIVE SYSTEM i§*usually based on the measurement of the VENous
PREBSURE. Pressure limits that, when\éxceeded or fallen below, will initiate an alarm (which
may| also cause a stop of the blood pump) should be set around the measured presslure,
either manually or automatically.

The| measured VENOUS PRESSURE comprises a number of components. One of these
components is the pressure in the PATIENT access at the tip of the venous cannula/cathe¢ter,
i.e. linside the fistula,Sthe plastic prosthesis or the central access. Other components|are
detgrmined by theextracorporeal blood flow through any restrictions in the EXTRACORPOREAL
CIRQUIT. These other components include the restrictions of the bloodline at the venous Luer
connector andythe lumen of the blood access device (needle or central venous cathgter)
throupgh thermarrow venous needle or through the long catheter leg, which may alsq be
narrow.—Jkis The resulting pressure drop will also depend on the haematocrit. The VENOUS
PRESSURE) monitor may not adequately monitor the pressure in the venous return if|the
trangducer protector is wetted or filled with blood or if there is severe clotting in the vernous
drip chamber.

Usually, a large-size leak, such as a disconnection of the EXTRACORPOREAL CIRCUIT from a
small gauge needle, is reliably detected because the restriction caused by the narrow cannula
is removed from the circuit. However, if a small-size leak occurs (e.g. a connector which fails
to—be remain tight), the drop in VENOUS PRESSURE may not be high enough to cause the
PROTECTIVE SYSTEM to respond. If such a leak goes unnoticed for a prolonged time period, the
total blood loss may reach critical values. To detect such conditions as early as possible, the
lower alarm limit of the VENOUS PRESSURE monitor should;—therefore; be set as close to the
current value as possible (see 5.3.3 d));thevenousLuerconnection-should-be-checkedfor
i i i i i The puncture sites and the
EXTRACORPOREAL CIRCUIT should be checked-regularly for leaks both at the beginning of and
regularly during the dialysis treatment, (see 5.3.3 and 5.3.4).
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If a venous cannula slips out, the backpressure provided by the access is removed from the
circuit. The change in pressure may only be about 10 mmHg to 20 mmHg. The indicated
VENOUS PRESSURE is then the result of only the blood flowing through the lumen of the
cannula. Therefore, if a PROTECTIVE SYSTEM is based on VENOUS PRESSURE monitoring, it will,
therefore, not respond reliably to dislodgement or disconnection of the venous blood access
because the pressure in the circuit is too high to violate the lower VENOUS PRESSURE alarm
limit. In this case, a high blood loss of, e.g., 300 ml/min, might occur. If it goes unnoticed,
such a high blood loss may result in critical conditions within a short time. To prevent such
cases, the cannulae should be securely fixed (see 5.3.1). The connectors should also be fixed
securely and, in addition, stress-relieved (see 5.3.2). To ensure detection of such problems,
the lower alarm limit for VENOUS PRESSURE monitoring should be set as closely to the current
value as possible (5.3.3) and the puncture sites and connections to the venous blood ac¢ess
shoulld always be visible during the entire treatment (see 5.3.1). This is the only way to
enslire that the OPERATOR will detect such a problem visually because blood might é6z¢é away
unngpticed in an absorbing covering after the cannula has-slipped-out dislodged “or the|line
separated.

Thefefore other access monitoring devices for detecting blood loss should-be considered to
supplement the ORGANIZATION in monitoring PATIENT vascular access.

A.4| Air infusion

PROTECTIVE SYSTEMS prevent any active infusion of air [10], [IM], [12] by the DIALYSIS MACHINE,
proVided the DIALYSIS MACHINE is operated according to the MANUFACTURER'S instructions [and
with| approved ACCESSORIES. However, this high degree of protection from infusion of air
sholild not obscure the fact that, downstream of theyair detection system, air might still rgach
the PATIENT under certain circumstances.

Such circumstances may be caused by _d/icentral vascular access with catheter sipce,
depending on the PATIENT’s position; negative pressure may develop at the tip of the cathleter
while the PATIENT inhales. When the blood pump is not running, such a negative central
VENQUS PRESSURE may suck in air which’can be directly infused into the PATIENT.

Air ¢an also be infused, if wrong.disinfectants are used on the catheter; this may cause cfack
formation in the catheter and.result in minor leaks. If there is a disconnection while the acgess
clamp is open, considerable) amounts of air may be introduced unnoticed, sometimes with
fatal consequences.

Air may enter into(thé EXTRACORPOREAL CIRCUIT at connection points downstream of thg air
detgctor also in\\case of single needle applications due to negative pressure conditjons
credted by th€ arterial cycle in the PATIENT return line.

That is why the central access should be observed and checked with particular care (see
5.3.1)¢and why its handling should be based on special measures (see 5.3.2). Central vernjous

Cat atoarc choauld ha Alamnad swhanavar $th Ay A apnpaoctad froam tha yanaic hin
SterS—ShotHabHe Cra P CTO—wWiIrtCHC v eT—tiCy afFe—etseonrheeteatHreomtthrevehRous bt

adl
S oaHRe-

A.5 Electrical safety

Usually, DIALYSIS MACHINES are mains-operated and electrical safety is important [13], [14],
[15], [16]. For heating the DIALYSIS FLUID, a current is needed. The risk for electric shock to
PATIENT and OPERATOR, caused by the TOUCH CURRENT, is a possibility. The risk can be
prevented by appropriate insulation and further safety measures, e.g. grounding by the
protective earth conductor in the power supply cord or by current circuit breakers (see
4.3.2.1).

If several-eleciricallyoperated medical-devices electrical equipment with different electric
potentials are used, excessive TOUCH CURRENTS should be avoided by additionally connecting
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such—devices medical electrical equipment at the treatment location via the POTENTIAL
EQUALIZATION CONDUCTOR and the potential equalization connector (see 4.3.1, 5.2.1 and 7.2).

Since the PATIENT is considered to be particularly at risk by close conducting contacts with the
medical-device electrical equipment (e.g. by the electrodes of an ECG monitoring equipment),
the insulation requirements in the medical engineering field are usually set ten times as high
as those for household appliances and-devices equipment. That is why it should be ensured
that the PATIENT cannot touch household appliances and-devices equipment during his or her
dialysis treatment. This includes electric cushions and electric blankets which are not
approved for medical use as well as laptops and mobile phones connected directly to the
mains power source. Operation of such appliances and-devices equipment should, therefore,
be protected in particular, e.g. by isolating transformers approved for medical use ‘or by
exclusive battery operation (see 7.2).

A special situation in dialysis arises by the fact that many-eperating-devices components |of a
DIALlYSIS MACHINE, such as sensors and heater, are in direct contact withnthe condugting
DIALvSIS FLUID which is also in conducting contact with the PATIENT’s bloodithrough the pores
of the membrane of the DIALYSER. Without taking other standards for medical—devices
equ|pment into account, it is clear that a DIALYSIS MACHINE should provide particularly high
safdty measures against an electric current coming from the external power supply system,
whigh-is-floewing might flow through the DIALYSIS FLUID, the blood.and the PATIENT and then be
discharged to the ground. This current is called PATIENT LEAKAGE CURRENT and should| not
exceg¢ed a specific value. Usually, this flow of current will not happen as long as the DIAL)vSIS
MACHINE is operated routinely according to the MANUFACTURER'S instructions.

If a|central venous catheter with-atriaH-ecation tip incte right atrium is used, the limits of the
maximum PATIENT LEAKAGE CURRENT should be set{ower. Such a central venous catheter with
atrigl-tecation tip in the right atrium establishes a direct connection to the heart. [This
connection is electrically conducting as described above, and the response of the heaft to
extdrnal currents may be extremely sensitive. If such an application is intended, |t is
absoplutely necessary that the instructions-for use are consulted to find out the partiqular
opefrating conditions for each—device DIALYSIS MACHINE type. In cases of doubt, | the
MANUFACTURER should be consulted (see 7.2).

Thel situation may become critical if an additional condition (for which the MANUFACTURER
canpot assume responsibility)-negatively affecting the safety of the DIALYSIS MACHINE does
unnpticed. Such a condition-may be a defective protective earth conductor in the power ¢ord
of the DIALYSIS MACHINE}\ or an external voltage that-is can be introduced by the drain ling or
the |CENTRAL CONCENTRATE SYSTEM or CENTRAL DIALYSIS FLUID DELIVERY SYSTEM. For |that
reagon, the technical” safety checks which should always be performed properly at|the
intervals prescribed should also cover any-devices medical equipment and systems connegted
to the DIALYSIS MACHINE (see 7.1).

A.6| ,Proportioning type and batch DIALYSIS MACHINES

If the DIALYSIS MACHINE is of the proportioning type, the DIALYSIS FLUID is produced by mixing
DIALYSIS WATER with DIALYSIS FLUID CONCENTRATE during treatment (online). Bicarbonate
dialysis requires a second mixing SYSTEM for supplying bicarbonate concentrate. Immediately
after having been produced, the ready-to-use DIALYSIS FLUID is monitored for the necessary
composition and temperature. This is achieved by the appropriate measuring equipment.

When batch DIALYSIS MACHINES are used, however, the DIALYSIS FLUID is produced completely
before the actual dialysis treatment is started (offline). In this production process, a mixing
system homogeneously mixes DIALYSIS WATER with all other necessary constituents of the
DIALYSIS FLUID provided; this mixture is then stored for treatment in a storage container. In this
case, it is not necessary to monitor the conductivity during the treatment; instead, this
parameter should be checked in the DIALYSIS FLUID before the treatment is started according
to the MANUFACTURER'S instructions using the appropriate measuring equipment. This
difference in the production of DIALYSIS FLUID has far-reaching consequences, for example
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relocation of numerous technical-deviees components, such as mixing systems, conductivity

meter, degassing unit, etc., from the DIALYSIS MACHINE to central preparation systems,
elimination of decentralized DIALYSIS WATER supply loops and waste water systems, and even

elimination of alarm equipment, such as water alarms.

These differences require that different work processes be established.

CENTRAL DIALYSIS FLUID DELIVERY SYSTEM (CDDS)

A.7
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There are a number of variants of DIALYSIS FLUID delivery systems in clinical use. Broadly they

may be divided into systems that are intended for use by a single PATIENT, [single-PATIENT

DIALYSIS MACHINE] and those which provide DIALYSIS FLUID for multiple PATIENTS [CENTRAL
DIALYSIS FLUID DELIVERY SYSTEM (CDDS)] whereby the DIALYSIS FLUID is manufactured centrally

and delivered to the PATIENT’S bedside.

A CDDS system consists of the water treatment equipment and multiple-PATIENT DIALYSIS
FLUID supply equipment (MDSE), as well as individual dialysis consoles [IDC]. (Figure A.1)

Detailed descriptions of these approaches may be found in the literature [24], [25], [26], [27]
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Figure A.1 — Typical CENTRAL DIALYSIS FLUID DELIVERY SYSTEM (CDDS)

A.8| Microbiological contamination of the DIALYSIS FLUID

Evepn If a bacteria- and endotoxin retentive DIALYSIS FLUID filter is used, the DIALYSIS FLUID
might be contaminated downstream of the:filter due to-a—pessible-technical-failure the uge of
inagpropriate cleaning agents or insuffigient disinfection regimes allowing bacterial grgwth
ovel time.

If D|ALYSIS FLUID endotoxin retentjve filters are used, these shall be tested and routipely
replaced in accordance with, the- MANUFACTURER’S instructions. More frequent replacempnts
may| be determined by the @RGANIZATION’S operations policy.

If a Jeak of the DIALYSIS-FLUID filter or its connectors is detected and displayed by the DIALySIS
MACHINE before the\_treatment is started, proceed as described in the MANUFACTURER'S
instructions.

T
(0]

Spekialfattention should be given to blood-contaminated dialyzer couplings in areas thatf are
not involved into the hydraulic disinfection of the DIALYSIS MACHINE.

A.9 Bloodline INTENDED USE and potential risks

It is important to ensure that the bloodline is appropriately selected and installed on the
DIALYSIS MACHINE to prevent serious adverse PATIENT events. Improperly fitting bloodlines can
lead to kinking of the tubing and life-threatening haemolysis. The most susceptible region of
the EXTRACORPOREAL CIRCUIT where mechanical blood damage may occur is between the
roller blood pump and the DIALYSER [21], [22]. The most common type of occlusion, a tubing
kink, is formed by excessive bending of the flexible blood tubing as it changes direction (e.g.,
at tubing support clips or the DIALYSER inlet), which causes a localized collapse of the tubing
lumen. A tubing kink in the post-pump region can cause very high pressures, which forces
blood through the narrow flow path, creating high velocity gradients and shear stresses that
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damage the blood cells. In this manner, haemolysis can occur and go undetected until PATIENT
symptoms appear.

The OPERATOR is responsible to ensure that labeling, INTENDED USE and specifications of
bloodlines and DIALYSIS MACHINES are compatible. MANUFACTURERS of DIALYSIS MACHINES
perform compatibility testing, including simulated use testing, to verify that the DIALYSIS
MACHINES will work adequately with the recommended bloodlines and that the bloodlines fit
correctly on the DIALYSIS MACHINES throughout the dialysis treatment. It is important to follow
the MANUFACTURER'S instructions and to properly match DIALYSIS MACHINES and their
bloodlines. This will ensure that the fit of the bloodlines onto the DIALYSIS MACHINE is
appropriate, without extraneous lengths or overly taut segments of tubing that may kink during
use| Similarly, the DIALYSIS MACHINES’ labeling instructions should be strictly followed\while
installing the bloodlines, to ensure that all connections are made correctly and the_tubing is
routed in such a way that sudden bends are avoided, particularly at the tubing support ¢lips
and|the DIALYSER inlet. Even with these precautions, the EXTRACORPOREAL CIRGUID should be
visuglly inspected throughout the treatment. The pressure alarm systems sholild"be operated
and|monitored according to the MANUFACTURER'S instructions.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GUIDELINE FOR SAFE OPERATION OF MEDICAL
EQUIPMENT USED FOR HAEMODIALYSIS TREATMENTS

FOREWORD

alJl national electrotechnical committees (IEC National Committees). The object of IEC is to -pro
international co-operation on all questions concerning standardization in the electrical and electronjc\field
this end and in addition to other activities, IEC publishes International Standards, Technical Specificaf
Tlechnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred\ to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interd
in the subject dealt with may participate in this preparatory work. International, governmental and
gpvernmental organizations liaising with the IEC also participate in this preparation. IEC cdllaborates cl
with the International Organization for Standardization (ISO) in accordance with conditions determing
agreement between the two organizations.
N
c

he formal decisions or agreements of IEC on technical matters express, as nearly-as possible, an internaf
bnsensus of opinion on the relevant subjects since each technical committee "has representation fro
interested IEC National Committees.

IEC Publications have the form of recommendations for international usejand are accepted by IEC Naf
Jommittees in that sense. While all reasonable efforts are made to_€nsure that the technical content o
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for
njisinterpretation by any end user.

tlansparently to the maximum extent possible in their pational and regional publications. Any diverg
between any IEC Publication and the corresponding national or regional publication shall be clearly indicat
the latter.

EC itself does not provide any attestation of conformity. Independent certification bodies provide confo
Esessment services and, in some areas, access~te' IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certification bodies.

QD

Il users should ensure that they have the, latest edition of this publication.

o liability shall attach to IEC or its directors, employees, servants or agents including individual experts
embers of its technical committees.ahd IEC National Committees for any personal injury, property dama
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
kpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

‘> Yo o3Z B O

ttention is drawn to the Normative references cited in this publication. Use of the referenced publicatio]
dispensable for the correet application of this publication.

=

ttention is drawn to\the possibility that some of the elements of this IEC Publication may be the subjg
ptent rights. IEC shall not be held responsible for identifying any or all such patent rights.

T >

technical committee may propose the publication of a technical report when it has colle
datd of a-different kind from that which is normally published as an International Standard
exa;lnple “state of the art".

ising
mote
5. To
ions,
“IEC
bsted
non-
bsely
d by

ional
m all

ional
IEC
any

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications

ence
ed in

rmity

any

and
e or
and
IEC

ns is

ct of

main taskK.of IEC technical committees is to prepare International Standards. Howevegr, a

cted
for

IEC TR 62653, which is a technical report, has been prepared by subcommittee 62D:
Electromedical equipment, of IEC technical committee 62: Electrical equipment in medical
practice.

This second edition cancels and replaces the first edition published in 2012. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) update the relevant references to the new numbering scheme of the ISO 23500 family;

b) alignment with IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012,

and 60601-2-16:2018;

IEC 62353:2014
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c) technical additions in several sections.

The

text of this technical report is based on the following documents:
Enquiry draft Report on voting
62D/1698/DTR 62D/1744/RVDTR

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

Thig document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The
ISO

For
doc

reqyirements.

In this document the following print types are used:

An asterisk (*) as the first character of a title or.at the beginning of a paragraph indicates
therg is guidance or rationale related to that item in Annex A.

The[committee has decided that the contents of this document will remain unchanged unti
stahjility date indicated on the IEC website under "http://webstore.iec.ch" in the data relate

the

verbal forms used in this document are conform to usage described in Clause 7 of
IEC Directives, Part 2, 2018.

the purpose of this document, the auxiliary verb “should” means that this statement of
iment is recommended for safe operation. This term is not to be ifterpreted as indic3

equirements and definitions: roman type;

informative material, such as notes, examples and references:¢&maller type;

TERMS DEFINED IN CLAUSE 3 OR AS NOTED: SMALL CARITALS.

specific document. At this date,-the document will be

econfirmed,
vithdrawn,
eplaced by a revised-edition, or

amended.

the

the
ting

that

the
d to
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INTRODUCTION

HAEMODIALYSIS is a therapeutic method for treating renal insufficiency, in addition to
peritoneal dialysis and renal transplantation. HAEMODIALYSIS is often used as a general term
for related extracorporeal methods of renal replacement therapy. At present, HAEMODIALYSIS is
a standard procedure in renal replacement therapy, which, when applied properly, yields high-
quality results. The treatment is a complex procedure which is under the influence of medical-
biological, physical-chemical and technical processes.

Numerous guidelines, agreements, codes, decrees and laws have been established with
reggrd o HAEMODIALYSTS. 1 Tey contaim detaited—Tegutations about the quatity of structyres,
progesses and results, laid down by the legislative body, executive bodies of self-governnient,
and|funding agencies.

Singe the safety of PATIENT treatment and the legal provisions are highly important, jt is
reagjonable to introduce a quality management system. This document may _be|an integral |part
of a| quality management system of the ORGANIZATION. The ORGANIZATION,should be awarne of
the residual risks and identify appropriate measures, for example based’on these guidelipes.
The[ ORGANIZATION should minimise such risks by the use of appropriate standard opergting
progedures. This document is intended to support the clinical management responsible foi the
quality management of HAEMODIALYSIS therapies.
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GUIDELINE FOR SAFE OPERATION OF MEDICAL
EQUIPMENT USED FOR HAEMODIALYSIS TREATMENTS

Scope

This document describes the technical recommendations for use of medical equipment in
chronic HAEMODIALYSIS, HAEMOFILTRATION and HAEMODIAFILTRATION. These principles are

imp
The

The
ped

The

prtant to be complied with to ensure safe, permissible and appropriate application.
term HAEMODIALYSIS is used in this document as synonym for all therapy modalities.

scope can be applicable to the use of the medical equipment in home, acute
atrics environment. The scope may also be applicable to SORBENT DIALYSIS SYSTEMS.

physician is responsible for the treatment prescription. Howevér, the ORGANIZA

adnlinistering the treatment is responsible for all resources, structdres and processes usg

con

The

nection with the treatment. These responsibilities will not be described here.

requirements of IEC 60601-2-16 ensure that medicalvelectrical equipment used

extracorporeal renal replacement therapy operates with(a*high level of safety. Despite
high level of safety, however, some residual risk_-r€mains, related to medical-biolog

phy

resgonsible for managing the residual risk.

Thig document is not intended to be used asdhe basis of regulatory inspection or certificg
ass@¢ssment activities.

The

NOT

3

For

ISO
add

[ ]
NOT

3.1
ACC
add

Normative references

e are no normative references in this document.
E  Informative references including IEC and ISO standards are listed in the Bibliography starting on page
Terms and definitions

the purpeses of this document, the following terms and definitions apply.

and. JEC maintain terminological databases for use in standardization at the follo
esses:

and

rION
din

for
that
cal,

sical-chemical and technical HAZARDS. The ORGANIZATION administering the treatment is

tion

ving

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp

E An index of defined terms is found on page 36.

ESSORY
itional part for use with equipment in order to:

— achieve the INTENDED USE,

— adapt it to some special use,

— facilitate its use,


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=9cd7fc8dd4c30b5949f23c5028bf46cb
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— enhance its performance, or
— enable its functions to be integrated with those of other equipment

Note 1 to entry: Accessories can be objects, substances, preparations of substances and software which do not
constitute any medical equipment themselves.

[SOURCE: IEC 60601-1:2005, 3.3, modified — A note to entry has been added.]

3.2

ARTERIAL PRESSURE
pressure measured in the blood withdrawal line of the EXTRACORPOREAL CIRCUIT between the
PATIENT connection and DIALYSER connection

Note|1 to entry: A difference can be made between the pre-pump pressure, which is upstream of the“blood pump
(typigally negative), and post-pump pressure (typical positive), which is downstream of the blood pump;

[SOURCE: IEC 60601-2-16:2018, 201.3.201, modified — Direction of pressuref added.]

3.3
BLOPD LEAK
leaklage of blood from the blood compartment to the DIALYSIS¢{FLUID compartment of|the
DIALlYSER

Note|1 to entry: Not to be mistaken for blood loss to the environment.

[SOURCE: IEC 60601-2-16:2018, 201.3.202, modified/~ The original note to entry has Qeen
replaced.]

3.4
CENTRAL CONCENTRATE SYSTEM
system that prepares and/or stores concentrate at a central point for subsequent distribytion
to itp points of use

3.5
CENTRAL DIALYSIS FLUID DELIVERY SYSTEM
system that produces DIALYSIS,FLUID from DIALYSIS WATER and concentrate or powder pt a
cenfral point and distributés,the DIALYSIS FLUID from the central point to individual dialysis
consoles

3.6
DIALYSER
device containing a semi-permeable membrane that is used to perform HAEMODIALYSIS,
HAEMODIAFILTRATION or HAEMOFILTRATION

[SOURCE” IEC 60601-2-16:2018, 201.3.204]

3.7

DIALYSIS FLUID

aqueous fluid containing electrolytes and usually buffer and glucose, which is intended to
exchange solutes with blood during HAEMODIALYSIS and HEMODIAFILTRATION

Note 1 to entry: The term “DIALYSIS FLUID” is used throughout this document to mean the fluid made from DIALYSIS
WATER and concentrates that is delivered to the DIALYSER by the DIALYSIS FLUID delivery system. Such phrases as
“dialysate” or “dialysis solution” are used in place of DIALYSIS FLUID in some countries; however, that usage is
discouraged to avoid confusion.

Note 2 to entry: 1SO 23500-5 defines three levels of DIALYSIS FLUID: standard DIALYSIS FLUID, ultrapure DIALYSIS
FLUID, and online-prepared substitution fluid used for HAEMODIAFILTRATION.

Note 3 to entry: The DIALYSIS FLUID entering the DIALYSER is referred to as “fresh DIALYSIS FLUID”, while the fluid
leaving the DIALYSER is referred to as “spent DIALYSIS FLUID".
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Note 4 to entry: DIALYSIS FLUID does not include prepackaged parenteral fluids used in some renal replacement
therapies, such as HAEMODIAFILTRATION and HAEMOFILTRATION.

[SOURCE: ISO 23500-1:2019, 3.15, modified — The terms "dialysate" and "dialysis solution"
were deleted.]

3.8

DIALYSIS MACHINE
HAEMODIALYSIS MACHINE
HAEMODIAFILTRATION MACHINE
HAEMOFILTRATION MACHINE
medicat—etectrical—equipmentused—toperform FAEMODIALYSTS, HFAEMODIAFILTRATION —and/or
HAEMOFILTRATION

Note|1 to entry: The DIALYSIS MACHINE can be a batch DIALYSIS MACHINE filled with the entire DIALYSIS FLUID |prior
to trgatment (see A.6).

Note|2 to entry: The DIALYSIS MACHINE can be supplied with DIALYSIS FLUID from a GENTRAL DIALYSIS FLUID
DELIJERY SYSTEM and synonymously named individual dialysis console in this context (see®7).

3.9
DIALYSIS WATER
water that has been treated to meet the requirements of ISO 2350Q0-3 and which is suitabl¢ for
use|in HAEMODIALYSIS applications, including the preparation of DIALYSIS FLUID, reprocessing of
DIALYSERS, preparation of concentrates and preparation’0f substitution fluid for online
conyective therapies

[SOURCE: ISO 23500-1:2019, 3.17]

3.1(
ENCLOSURE
extdrior surface of electrical equipment or parts thereof

Note|1 to entry: Including all touchable partsy'such as rotary knobs, handles, and the like.

[SOURCE: IEC 60601-1:2005, 3,26, modified — The original note to entry has been replaced.]

3.11
EXTIRACORPOREAL CIRCUIT
bloqd lines, DIALYSER-and any integral ACCESSORY

[SOURCE: IEC 60601-2-16:2018, 201.3.207, modified — Deletion of Note to entry.]

3.12
HAEMODJAFILTRATION
HDF
progess \A/hprnhy concentrations of water-soluble substances in a PATIENT's bhlood and an

excess of fluid of a PATIENT are corrected by a simultaneous combination of HD and HF

[SOURCE: IEC 60601-2-16:2018, 201.3.208]

3.13

HAEMODIALYSIS

HD

process whereby concentrations of water-soluble substances in a PATIENT's blood and an
excess of fluid of a PATIENT are corrected by bidirectional diffusive transport and ultrafiltration
across a semi-permeable membrane separating the blood from the DIALYSIS FLUID

Note 1 to entry: This process typically includes fluid removal by filtration. This process is usually also
accompanied by diffusion of substances from the DIALYSIS FLUID into the blood.
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URCE: IEC 60601-2-16:2018, 201.3.209]

3.14
HAEMOFILTRATION

HF

process whereby concentrations of water-soluble substances in a PATIENT'S blood and an
excess of fluid of a PATIENT are corrected by convective transport via ultrafiltration and partial
replacement by a substitution fluid resulting in the required net fluid removal

[SO

URCE: IEC 60601-2-16:2018, 201.3.211]

3.19
HAZ
potg

[SO

3.16
HAZ
circ
HAZ

[SO

3.17
INCI
mali
inco
resy
stat

3.18
INTH
INTH
use
inst

[SO

3.19
MAIN

\RD
ntial source of harm

URCE: ISO 14971:2019, 3.4]

ARDOUS SITUATION
imstance in which people, property, or the environment aré{exposed to one or n
ARD(S)

URCE: IEC 60601-1:2005/AMD1:2012, 3.40]

DENT

unction, failure or MODIFICATION of the features or the performance, or an inadequat
Ited in, could have resulted in or mightwresult in the death or a severe deterioration of

b of health of a PATIENT, an OPERATOR\0or another person

NDED USE

NDED PURPOSE

for which a product, ;process or service is intended according to the specificati
uctions and information-provided by the MANUFACTURER

URCE: ISO 14974:2019, 3.6, modified — Deletion of the Note.]

TENANCE

combinatien. of all technical and administrative means, including supervising ones, to K

med

ical\electrical equipment or a medical electrical system in a normal working conditio

rest

nore

e or

rrect labeling or instructions for use of a_medical equipment, which directly or indirgctly

the

pns,

eep
n or

bred’to normal working condition

[SOURCE: IEC 62353:2014, 3.21]

3.20

MAN

UFACTURER

natural or legal person with responsibility for the design, manufacture, packaging or labelling
of medical equipment, assembling a medical system, or adapting medical equipment or a
medical system, regardless of whether these operations are performed by that person or on

that

Note
elect

person's behalf by a third party

1 to entry: In the context of this document the term medical equipment is used as umbrella term for medical

rical equipment and non-active medical devices.
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[SOURCE: IEC 60601-1:2005/AMD1:2012, 3.55, modified — The original notes to entry have

bee

n deleted.]

3.21
MODIFICATION
changing constructional or functional features of medical equipment or a medical system in a

way

not described in its instruction for use or other accompanying documents

[SOURCE: IEC 62353:2014, 3.25, modified — A note to entry has been deleted and a

refe

3.272

OPE

rence to instructions for use has been added.]

RATOR

pergon handling equipment

[SOURCE: IEC 60601-1:2005, 3.73, modified — The original note to entry has heen deleteq
3.23

ORGIANIZATION

entily of the persons and/or institutions responsible for the applieation and MAINTENANC

systems for extracorporeal renal replacement therapy

EXAMPLES Medical doctors, dialysis centers and dialysis clinics and their responsible parties.
3.24

PATIENT

living being (person or animal) undergoing a medical, surgical or dental procedure

Note

Note

[SO
entr]

3.25

1 to entry: A PATIENT can be an OPERATOR.

2 to entry: For the purpose of this document\PATIENT is a human being

URCE: IEC 60601-1:2005/AMD 1:2012, 3.76, modified — Addition of a new Note
-]

PATIENT ENVIRONMENT

any
part
and

volume in which intentional or unintentional contact can occur between a PATIENT
5 of the medical(electrical equipment or medical electrical system or between a PAT
other persons,_touching parts of the medical electrical equipment or medical elect

system

Note

Note

1 to entrys.”Volume here means room area.

2 t6,entry: An example of PATIENT ENVIRONMENT is shown in Figure 1.

—_

and
ENT
rical
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Dimensions in metres

[SO

t————————3 v— IEC

Figure 1 — Example PATIENT ENVIRONMENT

URCE: IEC 60601-1:2005, 3.79, maodified — Two notes to entry have been ad

incliiding a figure illustrating the term:]

3.26

PATIENT LEAKAGE CURRENT

curr]
grod

Note
MACH

3.217
POT
con
con

ent coming from a medical electric equipment and flowing through the PATIENT to
nd

1 to entry: The source of such a current may, for example, be a defective electric heater of the DIA
INE. The current may be transmitted through the conducting DIALYSIS FLUID and to the PATIENT.

ENTIAL EQUALIZATION CONDUCTOR
juctor-other than a protective earth conductor or a neutral conductor, providing a d
nection between electrical equipment and the potential equalization busbar of

eled

trical installation

Hed,

the

L YSIS

rect
the

[SOURCE: IEC 60601-1:2005, 3.86, modified — Note deleted.]

3.28
PROTECTIVE SYSTEM
automatic system, or a constructional feature, specifically designed to protect the PATIENT

agai

nst HAZARDOUS SITUATIONS

[SOURCE: IEC 60601-2-16:2018, 201.3.215]

3.29
REPAIR
means for restoring to a safe, functional, normal condition
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[SOURCE: IEC 62353:2014, 3.39]

3.30
SERVICING
combination of all means for maintaining the medical electrical equipment or medical

elec

trical system within requirements of the MANUFACTURER

[SOURCE: IEC 62353:2014, 3.41]

3.31
SOR
met
FLUI
whig
che

3.32
TOoUu
curr
(exq
med
ENC
con

3.33
TRA
TMP
fluid

Note
esting
each

[SO

3.34
VEN
preq
DIAL

[SO

4

BENT DIALYSIS SYSTEM
nod of dialysis where DIALYSIS FLUID is generated from potable water and spent DAL
D is regenerated into fresh DIALYSIS FLUID by recirculation through a sorbent cartr

micals

CH CURRENT
ent not necessary for appropriate functioning, coming from the ENELOSURE or parts the
ept PATIENT connectors), which the OPERATOR or PATIENT may touch while using
ical electrical equipment as intended and flowing to the ground or another part of
| OSURE after having passed through an external connection (except the protective ¢
juctor)

NSMEMBRANE PRESSURE

pressure difference exerted across the semispermeable membrane of the DIALYSER

1 to entry: Generally, the mean TMP is used. fapractice, the displayed TRANSMEMBRANE PRESSURE is ug
ated from the measured EXTRACORPOREAL €JRCUIT pressure minus the measured DIALYSIS FLUID pres|
obtained at a single point.

URCE: IEC 60601-2-16:2018,.201.3.217]

DUS PRESSURE
sure measured in ‘the blood return line of the EXTRACORPOREAL CIRCUIT between
YSER connection(@nd PATIENT connection (typically positive)

URCE: IEC60601-2-16:2018, 201.3.219, modified — Direction of pressure added]

Recommendations

VSIS
dge

h removes uremic toxins from the DIALYSIS FLUID while replenishing othér beneficial

reof
the
the
arth

ually
sure,

the

4.1

—Personmel, quatification

OPERATORS should be qualified and have received the appropriate training for the activities
assigned to them, including the operation of the medical electrical equipment, medical

devi

ces, ACCESSORIES and associated disposables and supplies.

If treatment is undertaken at home, the PATIENT and/or the person taking care of the PATIENT
should also be appropriately trained not only in the operation of the medical electrical
equipment, medical devices, but also in the procedures that should be followed in the event of
an INCIDENT arising from the use of the medical equipment.

4.2

OPE

Training

RATORS/PATIENTS should be trained for the activity assigned to them:
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a) The ORGANIZATION should only assign persons who have been trained in the INTENDED USE
of the medical electrical equipment, medical devices or systems that they will operate (see
7.3). Particular attention should be paid to the OPERATOR’s responsibility in following the
instructions for use, the warnings and precautions outlined by the MANUFACTURERS,
because these instructions are crucial to avoid remaining / residual risks not technically
mitigated by the medical equipment themselves.

b) The training should be based on the valid instructions for use and include any unit
protocols, actions or interventions needed in case of alarms, cautions, or medical
equipment failure. The instructions for use should be available at any time.

c) OnIy ORGANIZATIONS that have recelved trammg from the MANUFACTURERS of the med|cal

ersonnel within that ORGANIZATION to operate the medlcal electrical eqmpment or system.

d) The ORGANIZATION should develop training material that ensures a compréhengive,
structured training program to include 1) training outline, 2) goals and objectives|, 3)
aximum number of trainees, 4) duration of training program for the)'staff of|the
ORGANIZATION.

e) The training program for PATIENTS should include but not be limited to: techniques
associated with the specific modality, modality prescription, administration of medicatjons
and procedures for the detection, reporting and management-of-both medical and pon-

edical complications arising from the treatment.

f) If MODIFICATIONS by the MANUFACTURER are necessary, the MANUFACTURER should proyide
ritten documentation regarding the MODIFICATIONS\ ‘Undertaken. If necessary, |the
ANUFACTURER should also provide appropriate additional training.

g) The completion of any training program should be-décumented by the ORGANIZATION.

h) The medical electrical equipment, medical deyices or systems should be operatef in
accordance to the MANUFACTURER'’S instructions and based on the knowledge and dkills
equired for the particular medical treatment:

Thege application principles and/or any brief operating instructions do not replace the detailed
instructions for use or a qualified training in the handling of the medical equipment or
systems.

4.3 Infrastructure
4.3.1 General

Saf¢ performance ofian extracorporeal renal replacement therapy requires that| all
compponents of the-system work as intended; the systems should be used in the appropriate
rooms and drugs.(e7’g. pre-manufactured fluid bags) and medical equipment should be ysed
withjiin specified tolerances. DIALYSIS MACHINES are provided with PROTECTIVE SYSTEMS (e.g| for
monitoring the“conductivity, the temperature of the DIALYSIS FLUID and the VENOUS PRESYURE
as well asufor detecting BLOOD LEAKS and air in the EXTRACORPOREAL CIRCUIT). Such
PRO[TECTIVE SYSTEMS may be subject to damage and should, therefore, be checked| for
approptiate functioning at regular intervals according to the MANUFACTURER’S instructipns.
Failure tTo complete checks according to the MANUFACTURER'S INstructions places the PATIENT
at risk, and technical advice prior to the commencement of the treatment should be sought.

4.3.2 Infrastructure recommendations
4.3.2.1 Technical recommendations in rooms

Rooms, except rooms in the home healthcare environment, which are intended for
employment of HAEMODIALYSIS systems according to IEC 60601-1 are medically used rooms of
Group 1 as defined in IEC 60364-7-710.

The electric connection of a DIALYSIS MACHINE of class | should be established by a socket
outlet with tested grounding by protective earth and a plug which cannot be mistaken for other
socket outlets. Use of adaptors or extension cords, not approved by the MANUFACTURER of the
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medical electrical equipment, with grounded machines could lead to electrical safety HAZARDS.
The treatment location should be provided with an additional potential equalization connector
tested according to IEC 60364-7-710, (see 710.413.1.6, additional potential equalization, of
IEC 60364-7-710:2002). If central venous catheters whose tip is in the right atrium are used
for the vascular access, special measures might be necessary for complying with electrical
safety requirements [13], [14], [15], [16].7 The MANUFACTURER’S instructions should be
followed.

Possible examples are: socket outlets and plugs according to IEC 60309-2, colour code
identification of the power socket dedicated to the machine. Power cord and plugs should be
accaording to MANUFACTURER's instructions

If an emergency occurs during the dialysis treatment, it should be possible to alert thewpefson
taking care of the PATIENTS and or emergency medical services.

In grder to prevent the DIALYSIS MACHINE from being contaminated with viruses, bacteria,
endotoxins and fungi by retroactive effect from the drain, the medical glectrical equipment
MANUFACTURER’S instructions in the instructions for use should be followed for installation of
the fdrain tube.

In addition, it is recommended that drains intended to discharge‘the spent DIALYSIS FLUID be
provided with a stench trap.

Handling of waste liquids to the drain should comply with ¢he local regulations.

If conditions are unfavorable, e.g. in case of backflow, the DIALYSIS MACHINE might becpme
confaminated. To prevent this, the minimum distance of the drain opening from the levgl of
the |sewage water should not be less thani2 cm or according to the MANUFACTURER’S
spegification or according to local regulations:

4.3.2.2 Water treatment and distribution

ISO[23500-2 should be taken as reference.

4.3.2.3 Concentrate supply
ISO[23500-4 should be taken as reference.

4.3..4 Responsibilities for on-site preparation of fluids

ISO[23500-1 should be taken as reference.

4.3..5 Infection control

Each ©RGANIZATION should have in place an infection _control policy for the protectioh of
PATIENTS and personnel [1], [2]. This policy should be dated, with its review date clearly
indicated.

The infection control policy should include specifications of how to manage both sterile
supplies and handling techniques.

The infection control policy should include specifications for prevention and control of blood
borne virus infection in PATIENTS and staff. If treatment is performed away from the normal
treatment location (hospital/lhome) the measures needed to protect PATIENTS, support workers,
and others from the risk of blood-borne virus infections should be outlined.

1 Numbers in square brackets refer to the Bibliography.
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Correct handling techniques typically include:

e hand hygiene,

e use of gloves and other protective equipment,

e use of face masks,

e technique for preparation of supplies to be used during the treatment,
e use of materials within use-by dates,

e technique for access preparation and access care,

echnique Tor blood and Tluid connections,

aste disposal,
. sed disinfection methods.

In gddition, the infection control policy should describe the management (of-cleaning |and
disipfecting equipment and environmental services according to MANUFACTURER's instructjons
and|country specific regulations.

Whegn the fluid pathways of DIALYSIS MACHINES are disinfeeted, the MANUFACTURER’s
instructions should be followed.

The| infection control policy should include the disinfectant to be used for surface
disimfections, the required concentration and the minimum exposure time required by|the
disipfecting agent in terms of bactericidal efficacy and<inactivation of bloodborne viruses guch
as HIBV, HCV and HIV. Since surface disinfectantssmay damage the materials of the deyice,
MANUFACTURER’S recommendations should be takentinto account.

If the infection status of PATIENTS is unknowmwith regard to blood-borne virus infections | the
appfopriate measures should be taken 10 ‘exclude any contamination of other PATIENTS.
Sperial measures are required for PATIENTS with virus infection transferred by blood accorfling
to cpuntry regulations [2], [3], [4].

Megsures for the return of DIALYSIS MACHINES used on PATIENTS with blood-borne (irus
infections to a non-infectious..area are, for example, described in “Guideline for Applied
Hygjene in Dialysis — In Getman” [1] or local Infection Control Policies.

4.3.2.6 Other prerequisites

To assure compatibility of medical equipment and ACCESSORIES comprising the system,| the
INTENDED USE8)and compatibilities of the medical equipment found in the instructions for|use
sholild be taken into account.

4.3.2.7 Home HAEMODIALYSIS recommendations

If the DIALYSIS MACHINE and associated water treatment equipment are used in the PATIENT'S
home, the requirements specified by the MANUFACTURER should be followed. To comply with
local requirements, it may additionally be necessary for the installation to be examined by an
approved expert to ensure that the quality of the alterations meets the requirements specified
by the MANUFACTURER of the DIALYSIS MACHINE and by the MANUFACTURER of the water
treatment and/or DIALYSIS FLUID preparation equipment.

It is recommended that home HAEMODIALYSIS PATIENTS have a communication equipment to
permit contact with the supervising ORGANIZATION in the event of a medical emergency and a
backup communication equipment in case of malfunction of the first communication
equipment.

It is recommended that the room used for HAEMODIALYSIS contains emergency lighting
equipment such a flashlight or torch to provide illumination in the event of a power failure.
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The PATIENT or carer should also be appropriately trained as to what procedures to follow in
the event of a mains power failure.

It is recommended that initial and periodic assessment of the home environment be performed
to ensure that it meets the necessary technical and operational requirements; physical space,
plumbing requirements, water requirements, electrical requirements, storage and waste
management, and documentation.

NOTE The considerations in Annex F of ISO 23500-1:2019 and in IEC 60601-1-11 are important to be taken into
account.

4.3.p.8 Information technology (IT) management

Thefe is widespread utilization of IT technology in hospitals or provided by third parti€s, |and
in many dialysis units the DIALYSIS MACHINES can also be linked to such infrastruciures, whilst
for home HAEMODIALYSIS PATIENTS there may be a linkage to remote monitoring-infrastructyures
that| may be operated by third parties rather than the hospital. The use of JT infrastructures
posés two issues: safety of the PATIENT, and data protection.

It is|jrecommended for the ORGANIZATION to follow the standards beléw'in dealing with ahove

issurs
e |EC 80001 (all parts), Application of risk management\ for IT-networks incorporgting
medical devices;

e ISO/IEC 27001, Information technology — Security‘techniques — Information seclirity
management systems — Requirements;

e ISO/IEC TS 27008, Information technology — “Security techniques — Guidelines for|the
assessment of information security controls.

IT risk management should be established“from the beginning and subject to continjous
review. Technical and organizational security measures [23] cannot be treated casually in
either a hospital or an office setting;fhere need to be defined objectives, safeguards |and
respgonsibilities as well as defined palicies well-known to all staff members. IT security shpuld
be ¢hecked regularly, including existing work routines to ensure that they are suitable [and
effidient.

5 |[Treatment

5.1 General

The| HAEMODIALYSIS treatment should be carried out by qualified OPERATORS under|the
physician’s (fesponsibility. The physician determines the prescription of the HAEMODIAL)ySIS
treafments-e.g. dialysis time, treatment frequency, DIALYSER, composition of the DIALYSIS FIUID,
blogd flow, DIALYSIS FLUID temperature, anticoagulation if needed, and ultrafiltration rate or
ultrafiltration volume. The OPERATOR should only use information on DIALYSIS MACHINE dispfays
for itfs INTENDED USE. The OPERATOR should use information provided by the DIALYSIS MACHINE only in
the way described as INTENDED USE by the MANUFACTURER.

5.2 Preparation
5.2.1 DIALYSIS MACHINE

Before the dialysis treatment the DIALYSIS MACHINE should be checked for correct connections
(e.g. power supply, POTENTIAL EQUALIZATION CONDUCTOR, water, concentrate or DIALYSIS FLUID
supply as well as fluid drain).

If local check lists exist, they should be followed.
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The DIALYSIS MACHINE should be disinfected according to the MANUFACTURER's instructions and
checked for residual disinfectant if necessary. In the case of a malfunction of the disinfection
program or if the OPERATOR is in doubt whether disinfection was completed properly, the
procedure should be repeated, or the DIALYSIS MACHINE should be disabled until checked by a
technician.

NOTE 1 In case of prolonged downtimes, an additional disinfection cycle can be necessary (see instructions for
use of the DIALYSIS MACHINE).

NOTE 2 Be aware that non-operational periods with closed clamps can damage the lines and impair function.

The DlaLysls MACHINE should he subjected to a fllnrfinnalleqfnfy check according to the
MANUFACTURER'’S instructions.

The[DIALYSIS MACHINE should be set up in accordance with the PATIENT's treatment plan.|[The
allo¢ation of the PATIENT to the DIALYSIS MACHINE should be documented.

5.2.p DIALYSIS FLUID preparation by DIALYSIS MACHINE

The| concentrates used and the DIALYSIS MACHINE or multiple-PATIENT |DIALYSIS FLUID supply
equipment (MDSE, see A.7) settings for the composition of the)DIALYSIS FLUID should be
doclimented and verified for correspondence with the medical prescription.

Elegtrolyte concentrate additives, if used, should be addéd and mixed according to|the
add(tive MANUFACTURER's instructions. The mixture should- be labeled with the name of| the
additive, date, dose and signature. Before the mixtdre is used, the labeling of the mjxed
con¢entrate should be checked to ensure correct composition.

NOTE 1 The conductivity measurement of the DIALYSIS® MACHINES does not detect any concentratign of
physj|ologically low electrolyte concentrations (e.g. K, Ca, Mg), which poses a RISK to the PATIENT.

In order to prevent RISKs, such as using.coentaminated, degraded fluids or concentrates jwith
incorrect chemical composition:

e canisters, bags or cartridges_that have already been opened should be used up either
according to the medical device’s MANUFACTURER'S instructions or to the ORGANIZATIDN’S
standard operating procedures.

o residual concentrates in“canisters, bags or cartridges should not be mixed.
e Uised fluids should-be visually checked for particulate matter, if possible.
e bagged dialysatejor replacement fluid should not be overheated or frozen.

e chlorine andfor chloramines in the DIALYSIS WATER should be checked, if applicable.

NOTE 2 Preventive methods to avoid biological contaminants in central storage tanks and delivery pipeg are
regular disinfection procedures.

5.2.8 EXTRACORPOREAL CIRCUIT

The following steps should be taken according to the instructions for use of the
EXTRACORPOREAL CIRCUIT:

— check the disposable (packaging) for damage and valid sterility expiration date;

— check for use of correct EXTRACORPOREAL CIRCUIT and for its correct insertion;

— check for use of correct anticoagulation syringe type and size, if applicable;

— prime and remove air from the EXTRACORPOREAL CIRCUIT;

— attach, prime and use the medical devices and ACCESSORIES required for the treatment;

— check all connections, caps and lines for tightness, absence of leaks, kinking and air
entrapment.
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5.2.4 DIALYSIS FLUID compartment
The following steps should be taken according to the instruction for use of the DIALYSER:

— connect the DIALYSIS FLUID tubes and check for leakage and flow direction;
— prime and remove air from the DIALYSER.

NOTE A procedure deviating from the above description can be applicable to batch or disposable single use
DIALYSIS FLUID path DIALYSIS MACHINES.

5.2.5 PATIENT

5.2.5.1 Setting treatment data

Thel[treatment parameters should be verified for compliance with the medical prescription.

5.2.5.2 Entering individual PATIENT’S treatment parameters

As applicable the PATIENT treatment parameters should be entered on the~“DIALYSIS MACHINE
and|verified for correct input.

Thelfollowing settings are common for dialysis treatment:

- lreatment time;

Itrafiltration volume / ultrafiltration flow rate, taking into account correction for additipnal
food, drinks, infusions, saline boluses and rinseback volume;

— ¢oncentrate selection and electrolyte settings to-determine DIALYSIS FLUID composition;
— DIALYSIS FLUID temperature;

— DIALYSIS FLUID flow rate and volume, if applicable;

— dosage and infusion flow rate of anticoagulants, if applicable;

— substitution volume / substitute flowsrate, if applicable.

If ultrafiltration profiles are used, it(should be noted that the maximum ultrafiltration rate which
is tdlerable and permitted for the_.PATIENT might be exceeded.

If canductivity/electrolyte-sodium profiles and “parameter-controlled automatic feedback Ipop”
progedures are used, it should be noted that the electrolyte balance and the acid-base
balgnce might be affected.

If parameter-controlled automatic feedback loops are used (e.g. ultrafiltration rate contrqglled
by haematoectrit); the corresponding limits as specified by the instruction for use or dther
accompanying documents should be set instead of the controlled parameters (electrglyte
congentration, temperature) taking into account the intake of food and drinks as wel| as
resigual urine production during the dialysis treatment.

NOTE 1 Other PATIENT-related parameters can be applicable to batch DIALYSIS MACHINES.

NOTE 2 Ultrafiltration here means amount of fluid removed to reach the prescribed dry weight of the PATIENT.
5.3 Treatment
5.3.1 Preparing the vascular access

The access to the PATIENT’s vascular system should be prepared according to requirements
defined by the ORGANIZATION.

After completing puncture, the needles and ancillary devices for vascular access leak
detection, if applicable, should be fixed securely to prevent dislodgement.
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If central venous catheters are used, cracks and damage may be caused by application of
inappropriate disinfectants or mechanical impacts, resulting in blood loss or infusion of air.
The catheter should be visually checked for integrity prior to each use [20].

The OPERATOR should only cover the puncture sites during the treatment with sterile
dressings, gauze or see through covering [6]. If covered by dressings or sheets, their size
should allow detection of even small blood losses. To allow detection of blood loss, the
PATIENT should be advised not to cover the puncture sites with a blanket. Additional medical
electrical equipment can help to detect blood losses automatically.

NOTE—The VENQUS PRESSURE maonitor may not rnli:\hly detect leaks hlood h|hinc enpnrafinn from the blood
acceps device, or needle dislodgement. Failure to detect a problem is more likely when blood pump speeds ‘are set
above 450 ml/min or when a catheter is used at lower blood flow rates (100 mlI/min to 200 ml/min). Little*¢r no
presgure change may occur depending on the circumstances. It is unlikely but possible for a leak toloccul, the
blood tubing to separate, or access needle to dislodge without a VENOUS PRESSURE alarm. For that reason, the
PATIHNT’s safety is only ensured by careful monitoring by the OPERATOR [17], [18], [19].

5.3.2 Connection to the EXTRACORPOREAL CIRCUIT

It sould be checked, that the DIALYSIS MACHINE is ready for PATIENT copngéction.

Whe@n the PATIENT is connected to the EXTRACORPOREAL CIRCUIT:

— Connection sites should be tight, secure and the lines_torsion stress relieved. |The
connection of the EXTRACORPOREAL CIRCUIT to the appropriate needle or catheter |port
thould be checked (e.g. arterial line to arterial needle egc.).

— Before the blood pump is turned on, the appropriate tube clamps of the EXTRACORPOREAL
CIRCUIT and, if applicable, the HDF system’s tub€ clamps and ports should be opened.

— The initial blood flow should not be too high (dsually 100 ml/min to 200 ml/min).

— Air embolism and blood loss should be’prevented by direct observation with special
considerations for catheters [10], [11].

NOTE If the VENOUS PRESSURE is negative and/there are leaks/disconnections while the access clamp is opep, air

can be sucked in downstream of the air monitoring unit; such air will not be detected and will be directly infused

into the PATIENT.

5.3.B Initiation of treatment

To ptart the treatment, the instruction for use or other accompanying documents of|the

DIALYSIS MACHINE should\be followed. The following steps should be carried out:

a) Pptart the treatment and observe the ARTERIAL PRESSURE and the VENOUS PRESSURE, then
ncrease to<prescribed blood flow rate. Check for any unusual noise emitted by the blood

b)

d)

bump.
Buch noise may indicate

1 ¢{mechanical damage of the pump;

- ust Uf dll illdpplupl idtc EATRACURFUREAL UIRCUIT,
— stenoses, kinks and clamped lines in the EXTRACORPOREAL CIRCUIT;
— improperly installed EXTRACORPOREAL CIRCUIT.

Check puncture sites, for example to detect any formation of haematoma or vascular
collapse.
Check the EXTRACORPOREAL CIRCUIT for kinks and appropriate attachment to the DIALYSIS
MACHINE.

Ensure that kinks cannot develop even after the lines have been heated up to blood

temperature. If the PATIENT’s bed or the DIALYSIS MACHINE is moved or displaced while
treatment is in progress, the EXTRACORPOREAL CIRCUIT should be checked again.

Set the alarm limits for the VENOUS PRESSURE and check the VENOUS PRESSURE. In

the

the

positive pressure range, the lower alarm limit for VENOUS PRESSURE monitoring should be
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e)
f)
g)

set as closely to the current value as possible. If alarm limits are set automatically, check
this setting and, if necessary, readjust manually.

NOTE 1 The pressure alarm at the lower VENOUS PRESSURE limit is intended as a protection against blood
loss to the environment. Pressure monitoring will not reliably detect blood loss due to leaks and separations in
the venous return or dislocation of the venous access device. During dialysis, one of the most frequent
complications resulting in death is caused by dislocation of the venous cannulae (slipping out of the blood
vessel). Such a dislocation is not reliably detected by the PROTECTIVE SYSTEMS of the DIALYSIS MACHINES and
can result in a life-threatening blood loss to the environment [17], [18], [19]. Another complication that can
result in serious injury or death is a leak, through separation of the venous access device (central venous
catheter) from the venous bloodline [20].

If applicable, set the alarm limits for the ARTERIAL PRESSURE.

erify that there are no fluid leaks.
Complete any documentation in accordance with the ORGANIZATION’s requirements,

NOTE 2 Batch DIALYSIS MACHINEs and CENTRAL DIALYSIS FLUID DELIVERY SYSTEMS often needrthe settingl and

moniforing of other parameters.
5.3.4 Checks to be repeated during the treatment

Thelfollowing checks should be performed regularly during treatment:

a)

b)

c)
d)

e)

g)

h)

k)
1)

Check the EXTRACORPOREAL CIRCUIT including puncture sites for<security:

Do not cover connections in the EXTRACORPOREAL CIRCUIT.(Check all connections between
blood tubing and catheter or cannulas for security and fot/eaks frequently and whengver
an alarm occurs.

NOTE 1 During single-needle dialysis, blood flow occurs jnzphases. During the arterial phase, if therd is a
lleak in the EXTRACORPOREAL CIRCUIT downstream of the v€nouds clamp, e.g. at the Y-piece, air can be sycked
into the EXTRACORPOREAL CIRCUIT. This air will then be transported to the PATIENT during the venous phassg.

Check for kinked EXTRACORPOREAL CIRCUIT,“BLOOD LEAKS and for leaks of the DIAL|rSIS
FLUID and substitution circuit. The EXTRACORPOREAL CIRCUIT should be checked again if the
position of the PATIENT’S bed or the DIALYSIS MACHINE is adjusted during the treatment.

Check for correct clamping of not used administration lines.

f displayed, check the TRANSMEMBRANE PRESSURE, ARTERIAL PRESSURE and VENOUS
PRESSURE values for deviationss

Check for wetted transdugeer protectors, if applicable. If wetted, proceed as described in
h.3.8.

erify that the ultrafiltration rate, ultrafiltration volume and substitution rate (for HF |and
ADF), the blood flow and the DIALYSIS FLUID flow comply with the values prescribed.

f applicable, ¢heck the blood levels in the chambers for the appropriate height.
Check for{fermation of blood clots.

NOTE_2:If the DIALYSIS MACHINE uses air detection at the venous chamber, blood clots in the chambef can
ffect.the PROTECTIVE SYSTEM.

f applicable, check the anticoagulant infusion rate(s), volume(s) and/or corresponding lab
values, e.g. Ca plasma values in Citrate/Calcium anticoagulation.

If applicable, check for defective filters or moisture in the hydrophobic filters in pressure
relief lines.

Check the PATIENT-related parameters at regular intervals as specified in the prescription.
Prepare the documentation according to the ORGANIZATION'S internal specifications.
Document any repeated alarm situations and irregularities.

NOTE 3 Repeated override of alarms can result in a HAZARD to the PATIENT because each alarm has been
triggered by a deviation from a set value. In some cases (e.g. net fluid removal) these deviations can
accumulate.

If any abnormalities are detected during the checks, clarify the causes and initiate the
appropriate alleviating measures. In the case of technical failures, proceed according to the
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instruction for use or other accompanying documents. If a failure or malfunction causes blood
to enter inside the DIALYSIS MACHINE, do not use the DIALYSIS MACHINE on any other PATIENT
without having taken the appropriate REPAIR measures and decontamination procedures [5].

NOTE 4 Batch DIALYSIS MACHINES and CENTRAL DIALYSIS FLUID DELIVERY SYSTEMS often imply the monitoring of

othe

5.3.

r parameters.

5 HAzARDS during the treatment

OPERATORS of DIALYSIS MACHINEs should not rely on the technical safety of the DIALYSIS
MACHINEs alone, when performing a treatment. Assessment of HAZARDS requires fundamental

kno

Some examples of HAZARDOUS SITUATIONS include:

1 _J[01 I[Q1l

laoal £ L % o + [Z
vICUYC UT TTUW TU UoT UIC oyolTIinry, [V], [Y]-

incorrect alarm handling, e.g. failure to check PATIENT access on VENOUS PRESSURE a
and incorrect air alarm handling;

ingress of foreign particles, pathogens, their constituents or metabolic-products into
blood pathway (e.g. by incorrect rinsing or disinfection);

acute or chronic toxicity (e.g. caused by residual disinfectapt in the EXTRACORPOH
CIRCUIT, migration of plasticisers);

incorrect handling of disinfectant containers, e.g. mixing;

blood loss (e.g. caused by disconnection in the EXTRACORPOREAL CIRCUIT including
ascular access, bleedings, coagulation in the ,EXDPRACORPOREAL CIRCUIT, puncty
broblems, incorrect use of needleless injection parts or wrong positioning of pung
cannula);

incorrect fluid balance (e.g. weighing, input ot \¢calculation errors);

incompatibility reactions caused by materials used or caused by substances adhe
hereto;

improper use of cleaning agents or disinfectants;
improper use or composition of the DIALYSIS FLUID;

arm
the

REAL

the
ring
ture

ring

eficit between the dialysis_parameters prescribed and what is actually delivered (e.d. by
n insufficiency of the vascuUlar access);
aemolysis (e.g. caused.by wrong setup or kinking of the EXTRACORPOREAL CIRCUIT);
ir embolism (e.g. caused by defects or improper use of central venous catheters, defects
bf access ports by improper handling);
¢lectrical HAZARDS (e.g. caused by defective power cords or lack of a POTENTIAL
EQUALIZATIONCCONDUCTORY);
themical.contaminants in DIALYSIS WATER;
microbiological contamination of DIALYSIS WATER;
incofrect administration of drugs if the DIALYSIS MACHINE is used together with infukion

pumps through a single PATIENT access:

e infusion rate higher than intended due to negative pressures in the bloodline exceeding

the specification of the infusion pump;

e infusion rate lower than intended or alarm of the infusion pump due to positive
pressures in the bloodline exceeding the specification of the infusion pump;
e Dbolus infusion due to stopped blood pump and ongoing delivery of the infusion pump;

air infusion via the arterial PATIENT bloodline from remaining air in the infusion pump
due to stopped blood pump and bypassing the venous air separation chamber and air
detector.

External infusion or syringe pumps used with the DIALYSIS MACHINE for infusion into the
EXTRACORPOREAL CIRCUIT should be validated by the MANUFACTURER for use with the
system.
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