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Introduction

Water of the appropriate quality used in the preparation of dialysis fluid is an essential requirement of
haemodialysis and related therapies. International standards have been developed to promote the
installation of fit for purpose water treatment facilities for haemodialysis and to safeguard the routine
production of dialysis water suitable for use for haemodialysis and haemodiafiltration.

Quality requirements for the water and concentrates used to prepare dialysis fluid, and for dialysis
fluid, are provided in BS 1SO 13959;2009: Water for haemodialysis and related therapies, BS ISO
13958;2009: Concentrates for haemodialysis and related therapies, and BS I1SO 11663;2009: Quality
of dialysis fluid for haemodialysis and related therapies . In addition the requirements for water
treatment equipment are provided in BS I1SO 26722; 2009: Water treatment equipment for
haemodialysis and related therapies . BS 1SO 23500; 2011: Guidance for the preparation and quality
management of fluids for haemodialysis addresses the quality management of the water treatment
system and distribution loop within the renal unit ©). Copies of these International Standards may
either be purchased at the BSI Online Shop at http://shop.bsigroup.com/ or can be accessed via
subscription to British Standards Online (BSOL) at http://shop.bsigroup.com/en/Navigate-by/BSOL/

The rationale for the development of these standards is to protect haemodialysis patients from adverse
effects arising from known chemical and microbiological contaminants found in water and improperly
prepared dialysis fluid. However, in spite of the availability of standards, there have been instances of
failure to achieve the requirements of the standards, particularly in new build renal units where the
responsibility for the water treatment plant operation and monitoring lies outside NHS remit and is
provided either by external contractors under a private finance initiative (PFI) or by an equivalent
scheme. Under these schemes, responsibility for the delivery of infrastructure and services (such as
maintenance) required to provide a public service is transferred to a third party in the private sector.

The recommendations in this guideline have been graded using the modified GRADE system whenever
appropriate ®”. In addition for clarity and consistency the terminology used in this guideline has been
standardised with the BS SO standards as follows:

“shall” means that compliance with a requirement or a test is mandatory for compliance with the
International Standards;

“should” means that compliance with a requirement or a test is recommended but is not
mandatory for compliance with the International Standards; and

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

“feed water” is used throughout this guideline to mean water supplied to a water treatment system
or an individual component of a water treatment system. Synonyms such as raw water, supply
water or potable water may be used instead of feed water.

“product water” is used throughout this guideline to mean water produced by a water treatment
system or an individual component of a water treatment system. Synonyms such as permeate,
treated water or reverse osmosis water may be used instead of product water. However this does
not specify any limits, and consequently the International Standards introduce the term dialysis
water.

“dialysis water” is used throughout this guideline to mean water that has been treated to meet the
specified limits for chemical and microbial contaminants in BS 1SO 13959;2009 and is suitable for
use in haemodialysis applications, which include the preparation of dialysis fluid, reprocessing of
dialysers, preparation of concentrates and preparation of substitution fluid for online convective
therapies

“dialysis fluid” is used throughout this guideline to mean the fluid made from dialysis water and
concentrates that is delivered to the dialyser by the dialysis fluid delivery system. Synonyms such
as “dialysate” or “dialysis solution” may be used in place of dialysis fluid.


http://shop.bsigroup.com/
http://shop.bsigroup.com/en/Navigate-by/BSOL/

This guideline incorporates and updates the section on water quality and water treatment for
haemodialysis in the haemodialysis module of the 5" edition of the Renal Association Clinical Practice
Guidelines ®. The guidance has been harmonised with the previous guideline on this topic from the
European Renal Association whenever possible . This guideline also links with guidance from the
Department of Health on the requirements for water supplies to healthcare facilities ),

The main aim of this interpretive guidance is to assist the entire multidisciplinary team involved in the
provision of safe water treatment for haemodialysis by providing an user friendly, single document for
the routine delivery of fit for purpose dialysis water and dialysis fluid, which has been peer reviewed
and approved by the membership of the Association of Renal Technologists and Renal Association and
other stakeholders. 50% of water treatment facilities for haemodialysis in the UK in 2010 were at least
years old and so are due for refurbishment or replacement. The second aim of this guideline is to
reduce adverse events in the planning, installation, operation and maintenance of water treatment
facilities in the UK, which have been reported in recent years (Appendix 1) and may cause risks to
patients. It is NOT intended to replace the national standards and the interpretive guidance MUST be
read in conjunction with the International Standards .

The layout of this guideline follows the chronological order on how a water treatment facility for
haemodialysis should be planned, designed, installed and validated, operated and maintained, and
routinely monitored (sections 1-5). The final section deals with the special circumstances of providing
water treatment for home haemodialysis (section 6).
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Summary of clinical practice guideline on water treatment facilities, dialysis
water and dialysis fluid quality for haemodialysis and related therapies

1. Clinical governance of water treatment facilities for haemodialysis
Guideline 1.1 — Designation of water treatment facilities as patient equipment

We recommend that water treatment facilities for haemodialysis are designated as patient-connected
equipment. (not graded)

Guideline 1.2 — Responsibility for clinical governance

We recommend that the senior clinician in charge of the renal unit (or designated deputy) has
responsibility for the overall clinical governance of the water treatment facility. (1C)

Guideline 1.3 — Responsibility for planning of new or replacement water treatment facilities

We recommend that the clinician (or designated deputy) with responsibility for clinical governance is
involved throughout the planning, designation and installation of a new or replacement water treatment
facility for haemodialysis. (1C)

2. Planning and commissioning of water treatment facilities for
haemodialysis

2.1 Source and supply of feed water for haemodialysis

Guideline 2.1 - Specification of the water supply for haemodialysis

We recommend that new build renal units should have a direct feed (drinking or potable) water supply
separate from that of the hospital water supply. If existing water treatment systems use a hospital water
supply there should be awareness of the potential risks that may arise from the introduction of
chemicals into the hospital water supply by either the renal unit or hospital engineering staff. In this
setting addition of chemicals into the hospital water supply should not be undertaken without prior
consultation with renal services. (1C)

2.2 Setting the design specification for the water treatment infrastructure

Guideline 2.2.1 — Specification of the maximum allowable limits for microbiological contaminants
in dialysis water produced in new water treatment facilities

We recommend that all new water treatment facilities shall be capable of producing ultrapure dialysis
water with concentrations of microbial contaminants and endotoxin comparable with “ultrapure
dialysis fluid” i.e. < 0.1 CFU/mL and < 0.03EU/mL. (1C)

Guideline 2.2.2 - Design specification of the water treatment system for haemodialysis

We recommend that the complete water treatment, storage and distribution system shall meet the
requirements of all of the following standards: (1B)

BS 1SO 13959; 2009: Water for haemodialysis and related therapies,
BS 1SO 11663; 2009: Quality of dialysis fluid for haemodialysis and related therapies,
BS I1SO 26722; 2009: Water treatment equipment for haemodialysis and related therapies.

BS ISO 23500; 2011: Guidance for the preparation and quality management of fluids for
haemodialysis and related therapies

Guideline 2.3 — Haemodialysis facilities



Guideline 2.3.1 — Satellite haemodialysis facility

We recommend that the specification for a new or refurbished satellite haemodialysis facility should
adhere to the guidelines that are described in Health Building Note 07-01 Satellite Dialysis Unit
(2008). (not graded)

Guideline 2.3.2 — Main renal unit haemodialysis facility

We recommend that the specification for a new or refurbished main renal unit haemodialysis facility
should adhere to the guidelines that are described in Health Building Note 07-02 Main Renal Unit
(2008). (not graded)

3. Installation and validation of water treatment facilities for haemodialysis
Guideline 3.1 — Installation and validation of a water treatment facility for haemodialysis

We recommend that each stage of the installation, performance validation and initial, performance and
operational qualification should be agreed and documented in advance and signed off by the
manufacturer and the clinician responsible for water quality (or designated deputy). (1C)

4. Operation and maintenance of water treatment facilities for
haemodialysis

Guideline 4.1 — Routine maintenance and monitoring

We recommend that maintenance and monitoring plans for the water treatment plant be established
using the knowledge acquired during the complete validation process for the water treatment system in
accordance with BS ISO 23500; 2011: Guidance for the preparation and quality management of fluids
for haemodialysis. Policies and procedures are mandatory and should be set up and implemented at the
earliest opportunity. (1B)

Guideline 4.2 — Training of operators of the water treatment facility

We recommend that operators should be trained in the use of the water treatment facility by the
manufacturer or their UK distributor. The training should be specific to the functions performed.
Competence with procedures should be assessed and documented. Periodic audits of the operators’
compliance with procedures should be undertaken and documented and there should be an ongoing
training programme to maintain the operator’s knowledge and skills. (1C)

Guideline 4.3 - Monitoring of feed, product and dialysis water for haemodialysis

We recommend that a routine testing procedure for water for dialysis should form part of the renal unit
policy. Each water treatment facility should have standard operating procedures in place for sampling,

monitoring and recording of feed and product water quality. The minimum frequency of monitoring of
water for dialysis is as follows:

Contaminant Frequency of testing
Chlorine At least weekly

Total viable counts At least monthly
Endotoxin At least monthly
Chemical contaminants other than chlorine At least every 3 months

If the interval between sample testing exceeds those indicated in the Table, documentation should be in
place to demonstrate that the sampling schedule used has been based on trend analysis. The operating
procedures should include details of the procedures to be followed if the prescribed limits are
exceeded. (1C)

Guideline 4.4 — Responsibility of water supply companies

6



We recommend that renal units shall inform the water supply companies of the location of all home
haemodialysis patients as well as haemodialysis units so that the water companies are empowered to
inform the renal unit whenever the concentrations of chemical contaminants in the feed water to these
locations exceed routine values by more than 50%. (not graded)

5. Monitoring the quality of product water for haemodialysis and dialysis
fluids

Guideline 5.1: Chemical contaminants in product water used for the preparation of dialysis fluid

We recommend that the concentrations of chemical contaminants in product water used to prepare
dialysis fluid shall not exceed the limits stated in BS ISO 13959; 2009: Water for haemodialysis and
related therapies. A programme of improvement should begin immediately if routine monitoring
demonstrates that concentrations of chemical contaminants exceed the maximum allowable limits. (1B)

Guideline 5.2 - Microbiological contaminants in product water used for the preparation of
dialysis fluid

We recommend that the quality of water produced by the water treatment facility shall meet the
concentration limits for microbiological contaminants detailed in BS ISO 13959:2009. This water may
be put to different clinical uses within a haemodialysis unit and when mixed with concentrate different
microbiological limits apply:

When used for conventional low flux haemodialysis, dialysis water shall contain a total viable
microbial count of less than 100 CFU/ml and an endotoxin concentration of less than 0.25 EU/ml. If
routine monitoring demonstrates microbiological contaminant levels in excess of 50% of the maximum
permitted levels a programme of corrective measures should be commenced immediately. (1B)

When used for high flux dialysis without point of use filtration, the dialysis water shall contain a total
viable microbial count of less than 0.1 CFU/ml and an endotoxin concentration less than 0.03 EU/ml.
(1B)

Guideline 5.3 - Preparation and composition of of dialysis fluid

We recommend that dialysis fluid is produced by the mixing of treated water, acid and bicarbonate
concentrates. The microbiological contaminant levels for acid and bicarbonate concentrates are defined
in BS ISO 13958; 2009: Concentrates for haemodialysis and related therapies. (1B)

Guideline 5.4 - Quality of dialysis fluid

We recommend concordance with BS ISO 11663; 2009: Quality of dialysis fluid for haemodialysis and
related therapies: standard dialysis fluid is considered as the minimum quality, ultrapure dialysis fluid
is recommended for routine haemodialysis and ultrapure dialysis fluid is mandatory for creating online
prepared substitution fluid used in convective therapies such as online haemodiafiltration. When used
for online therapies the dialysis fluid produced shall be sterile and non pyrogenic. (1B)

Guideline 5.5 - Responsibility for policies for monitoring and recording of quality of dialysis
water and dialysis fluid

We recommend that the senior renal technologist shall be the person responsible for ensuring
concordance with policies for monitoring and recording of the quality of dialysis water and dialysis
fluid. (not graded)

6. Water treatment facilities for home haemodialysis

Guideline 6.1 — Maintenance of the water and power supply



We recommend that the utility companies providing both water and power to the patient’s home be
notified that home dialysis is being performed at that location and that restoring service after any
interruption should be a priority. (not graded)

Guideline 6.2 — Training of the patient and/or helper

We recommend that the patient and/or helper in the home should be formally trained in the proper
operation and maintenance of the water treatment equipment by an appropriately trained technologist.
The patient and /or helper should keep a log of the maintenance and monitoring procedures. (not
graded)

Guideline 6.3 — Home haemodialysis installations

We recommend that all installations for home haemodialysis should include carbon filters/beds with
built in redundancy, heat disinfection portable reverse osmosis and point of use ultrafiltration. (1C)

Guideline 6.4 — Frequency of monitoring water used for home haemodialysis

We recommend that the chemical and microbial quality of the water used for the preparation of dialysis
fluid for home haemodialysis should be monitored at least every six months. (1C)



Rationale of clinical practice guideline on water treatment facilities, dialysis
water and dialysis fluid quality for haemodialysis and related therapies

1. Clinical governance of water treatment facilities for haemodialysis
Guideline 1.1 — Designation of water treatment facilities as patient equipment

We recommend that water treatment facilities for haemodialysis are designated as patient-connected
equipment (not graded)

Guideline 1.2 — Responsibility for clinical governance

We recommend that the senior clinician in charge of the renal unit (or designated deputy) has
responsibility for the overall clinical governance of the water treatment facility. (1C)

Guideline 1.3 — Responsibility for planning of new or replacement water treatment facilities

We recommend that the clinician (or designated deputy) with responsibility for clinical governance is
involved throughout the planning, designation and installation of a new or replacement water treatment
facility for haemodialysis. (1C)

Rationale for 1.1-1.3

The water treatment facilities for haemodialysis and related therapies should be designated as patient-
connected equipment to ensure compliance with the regulations and standards which have been
established for such equipment. This safeguard also highlights that the ultimate responsibility for
clinical governance for the water treatment facility should rest with the clinical director of the renal
unit or a designated deputy, since they are responsible for the clinical care of the patient . The
clinician in charge of the renal unit may appoint a deputy, who may be a senior renal technology
specialist or a consultant renal specialist, to take responsibility for the water treatment facility and act
as line manager for clinical governance.

In the modern era the users and operators of water treatment facilities for haemodialysis may not be the
same, for example in a renal unit funded through PFI or an equivalent scheme the operator of the water
treatment plant may be an external contractor whilst the user is the renal service. In other instances, the
operation of the water plant may be by members of the renal services technical staff or NHS estates
staff. Irrespective of the structure, there should be clear lines of communication established between
the nephrologist who is ultimately responsible for the clinical care of the patient and internal or
external staff responsible for the operation and maintenance of the equipment. Good record keeping in
association with robust lines of communication should be established between senior renal unit
personnel and those who undertake the monitoring and maintenance of the water equipment plant to
ensure that there is a timely transfer of information. The MHRA has produced guidance on managing
medical devices to outline a systematic approach to the purchasing, deployment, maintenance, repair
and disposal of medical devices ® and concordance with this guideline should ensure that the
maintenance and monitoring of water treatment facilities for haemodialysis are performed by the
equivalent of NHS renal technologists who have a full understanding of theory/maintenance of water
treatment for haemodialysis.

Given that the senior clinician and/or technologist will have responsibility for clinical governance of
the water treatment facility it is essential that they are closely involved at each stage of the planning,
designation, installation and validation of new or replacement water treatment facilities for
haemodialysis . Commissioners and contractors of new build or refurbished water treatment facilities
should liaise with an ART approved, NHS employed, renal technologist who has the scope of practice
to give advice on the specification, selection process and installation of the new water treatment
facility.
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2. Planning and commissioning of water treatment facilities for
haemodialysis

2.1 Source and supply of feed water for haemodialysis

Guideline 2.1 - Specification of the water supply for haemodialysis

We recommend that new build renal units should have a direct feed (drinking or potable) water supply
separate from that of the hospital water supply. If existing water treatment systems use a hospital water
supply there should be awareness of the potential risks that may arise from the introduction of
chemicals into the hospital water supply by either the renal unit or hospital engineering staff. In this
setting addition of chemicals into the hospital water supply should not be undertaken without prior
consultation with renal services. (1C)

Rationale

Individual components used in the water treatment infrastructure can vary due to feed water quality and
product water requirements. The technical features of the water treatment component of that system
should be based on the criteria detailed in ISO 26722. In addition to the general specifications outlined
the system design should also comply with local building and water regulations. If the feed water is
from a private well, an annual analysis of the quality of the product water may not be sufficient to
ensure that the treatment system will remove all of the contaminants present and a more frequent
analysis may be needed if the well is subject to seasonal changes or contamination from sources such
as septic tanks, underground fuel storage tanks or agricultural waste and chemicals. Such monitoring
might not need to be the full chemical analysis if only certain contaminants are known to be of concern.

Recently there have been episodes of contamination of water used for haemodialysis arising from the
chemical disinfection of hospital water supplies to minimize the presence of Legionella as the
chemicals used are not effectively removed by the water treatment plants in renal units. A separate
water supply to the renal unit is preferred as this will minimize the risk of adverse events from
inadvertent contamination of the hospital water supply by such chemicals.

2.2 Setting the design specification for the water treatment infrastructure

Guideline 2.2.1 — Specification of the maximum allowable limits for microbiological contaminants
in dialysis water produced in new water treatment facilities

We recommend that all new water treatment facilities shall be capable of producing ultrapure dialysis
water with concentrations of microbial contaminants and endotoxin comparable with “ultrapure
dialysis fluid” i.e. < 0.1 CFU/mL and < 0.03EU/mL. (1B)

Guideline 2.2.2 - Design specification of the water treatment system for haemodialysis

We recommend that the complete water treatment, storage and distribution system shall meet the
requirements of all of the following standards: (1B)

BS 1SO 13959; 2009: Water for haemodialysis and related therapies,
BS 1SO 11663; 2009: Quality of dialysis fluid for haemodialysis and related therapies,
BS I1SO 26722; 2009: Water treatment equipment for haemodialysis and related therapies.

BS ISO 23500; 2011: Guidance for the preparation and quality management of fluids for
haemodialysis and related therapies

Rationale
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In drawing up the initial design specification providers and users are encouraged to obtain detailed
descriptions of all purification processes used by the water utility, together with the operating manuals
and maintenance procedures from the manufacturer or the vendor providing the water purification and
distribution system to permit informed decisions to be made.

The design specification of new water treatment facilities for haemodialysis should refer to and meet
all of the BS 1SO standards *.

New water treatment systems shall be capable of producing ultrapure dialysis water with
concentrations of microbial and endotoxin comparable with “ultrapure dialysis fluid”. The
concentrations of microbial contaminants and endotoxin in ultrapure dialysis water shall be < 0.1
CFU/mL and < 0.03EU/mL respectively. The chain of logic for this recommendation is:

a) The above specifications for high quality product water are readily achievable by modern
water treatment facilities

b) The routine delivery of high quality product water into the water distribution system should
reduce the risk of the growth of biofilm. Prevention of the development of biofilm facilitates
the operation and maintenance of the water distribution system and should extend the time
before replacement is required.

¢) The routine production of high quality dialysis water should be an additional safeguard to the
use of point of use filtration in the preparation of ultrapure dialysis fluid

d) The use of ultrapure dialysis fluid is associated with a range of clinical benefits ). Its use
for haemodialysis has been associated in the short term with lower indices of inflammatory
response (serum CRP and IL-6), in the medium term with better preservation of residual renal
function, nutritional status and correction of anaemia and in the longer term may reduce the
risk of complications due to dialysis-related amyloidosis. Although the clinical benefits of
ultrapure dialysis fluid have not been established in a large scale randomized trial it would
seem prudent to ensure that water is as pure as reasonably possible.

e) The European Best Practice Guideline recommends the use of ultrapure dialysis fluid for all
haemodialysis treatments ).

Thus commissioners should state clearly in the contract specification for tenderers, suppliers and
manufacturers of a new or refurbished water treatment facility that the water treatment facility shall be
validated to be capable of the production of dialysis water with concentrations of microbiological
contaminants and endotoxin < 0.1 CFU/mL and < 0.03EU/mL respectively.

At the planning stage, the following should also be considered:

e Product water capacity during sanitization
If heat sanitization is planned for the system, the distribution loop is sanitized along with the
links from the distribution loop to the dialysis machines. The demand for water during such
sanitization is higher than required by the dialysis machines during operation.

e Product water capacity during the winter months.
Commonly, reverse osmosis systems capacity is rated at a specified incoming water
temperature. There should be awareness that such temperatures may not be achieved during
the winter months, and the efficiency of the system will fall. To meet the required water
demand there may be a need to pre heat the feed water or to install a plant with increased
capacity to compensate for the fall in reverse osmosis efficiency during the winter months.

e Sanitization of the system
Integrated heat sanitization of the distribution system and the haemodialysis machines is
recommended as this method can be performed regularly with less disruption to dialysis
schedules than chemical sanitization. If chemical sanitization is to be used, the period of down
time should be sufficient to enable the chemicals to be rinsed completely from the system
prior to the commencement of the next dialysis shift.

If it is possible to sanitize the haemodialysis machines at the same time as the distribution
ring, then this should be done as this is the easiest and simplest. It may be that the system size
will not permit all of the machines to be sanitized at the same time or the dialysis schedules
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will not allow all to be done at the same time. If this is the case then the renal service should
endeavour to arrange the fitting of a dead space loop, which can be fitted to any machine but
may require adaptation of the distribution point at the wall.

e Compliance with BS I1SO 13958; 2009: Concentrates for haemodialysis and related
therapies Compliance is only necessary if the hospital/renal unit is producing its own
concentrates. If the concentrate is purchased from a commercial supplier they will have
already complied with this requirement.

e  Central concentrate delivery system
The installation of a central concentrate delivery system should be considered in new water
treatment facilities to reduce waste associated with the use of point of use concentrate
containers.

e Contingency plans in the event of system failure or malfunction.
Contingency plans should describe how to deal with events that completely prevent dialysis
from being performed, such as failure of the facility’s municipal water supply or electrical
service following a natural disaster or water main break. Planning should also address how to
deal with sudden changes in municipal water quality.

The layout of the water treatment system should provide easy access to all components of the system,
including all meters, gauges, and sampling ports used for monitoring system performance. Critical
alarms, such as those associated with deionizer exhaustion or low water levels in a storage tank, should
be configured to sound in the patient treatment area as well as in the water treatment room.

Figure 1 summarises the planning of the design specification of a new water treatment facility for
haemodialysis.
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Guideline 2.3 — Haemodialysis facilities
Guideline 2.3.1

We recommend that the specification for a new or refurbished satellite haemodialysis facility should
adhere to the guidelines that are described in the NHS Estates Health Building Note 07-01 Satellite
Dialysis Unit (2004). (not graded)

Guideline 2.3.2

We recommend that the specification of a new or refurbished main renal unit HD facility should adhere
to the guidelines that are described in the NHS Estates Health Building Note 07-02 Main Renal Unit.
(not graded)

Rationale

The need for high quality water treatment facilities for haemodialysis is highlighted in the recent WHO
guidance on water safety in buildings. (" Water treatment facilities installed in all new and refurbished
satellite and main renal unit HD facilities should be integrated within the specification that is required
for a modern haemodialysis unit which has been outlined in the National Service Framework for Renal
Services ® and documented in detail in Health Building Notes 07-01 and 07-02 for satellite and main
renal units respectively, published by the Department of Health ®*. There have been many recent
examples of water treatment facilities which have failed to meet the users’ specifications after
installation leading to delayed use of the facility, clinical risk and financial penalties (Appendix 1).
Concordance with all three sections of both guidelines 1 and 2 will improve corporate governance and
should reduce the risk of installing below standard water treatment facilities in future.

References

1. Water safety in buildings. WHO Press, World Health Organization, 20 Avenue Appia, 1211 Geneva
27, Switzerland, March 2011. http://whglibdoc.who.int/publications/2011/9789241548106_eng.pdf

2. The National Service Framework for Renal Services Part 1: Dialysis and Transplantation,
Department of Health, London, UK, January 2004. (www.doh.gov.uk/nsf/renal/index.htm)

3. Renal Care. Health Building Note 07-01: Satellite Dialysis Unit. ISBN 9780113228140, Department
of Health, 2008

4. Renal Care. Health Building Note 07-02: Main Renal Unit. ISBN 9780113228119, Department of
Health, 2008

13


javascript:void(0)
javascript:void(0)

3. Installation and validation of water treatment facilities for haemodialysis
Guideline 3.1 — Installation and validation of a water treatment facility for haemodialysis

We recommend that each stage of the installation, performance validation and initial, performance and
operational qualification should be agreed and documented in advance and signed off by the
manufacturer and the clinician responsible for water quality (or designated deputy). (1C)

Rationale for the 6 sequential stages of guideline 3.1
3.1.1 Installation

The installation of the water treatment infrastructure should be by qualified personnel in line with the
manufacturer’s recommendations. On completion schematic diagrams that identify components,
valves, sample ports, and flow direction should be available and the system appropriately marked.
Major water system components should be marked in a manner that not only identifies a device but
also describes its function, how performance is verified, and what actions to take in the event
performance is not within an acceptable range.

Figure 2 shows an example of the type of labelling which is required for each component of the water
treatment system to describe how each component is tested and its action limits.

WATER SOFTENER: System protects RO membrane by removing calcium
and magnesium “hardness ions,” adding sodium ions in their place.

— Using sample, test for water hardness at end of each treatment day.

— Check brine tank daily to be sure the tank is at least half filled with salt,
adding salt if necessary.

— Check timer daily to verify that it shows the correct time of day.
Incorrect timer settings may cause the softener to regenerate during
dialysis and can result in automatic shutdown of the RO.

— Notify responsable person if hardness test is out of specification or if
the timer does not show correct time of day.

3.1.2  Performance validation

The validation process should provide documentary evidence that the system will consistently produce
water, dialysis fluid, or substitution fluid meeting the quality requirements of 1ISO 13959 or ISO 11663.
The contractor or supplier of the water treatment system should draw up the validation plan, which
must be submitted to and approved by a member of the renal services with responsibility for clinical
care of the patient.

It is recognised that not all nephrologists will have sufficient background knowledge for such approval
and a designated technical expert may deputise on their behalf. If such a designated person is not part

of the renal team, this should be clearly indicated on the documentation together with signed approval
from a member of the renal team.
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Figure 3 shows an example of a validation process (IQ = Initial or Installation Qualification, OQ =
Operational Qualification, PQ = Performance Qualification).

| Assign responsible persons |

v
............................. ,I Plan the activity |

|

-Design | IQ |—>‘ Correctly installed? |
-Requirements and '

parameters

- Training and
documentation
-Risk management ‘ PQ |——| Consistent performance/robustness verified|

| oQ |—>| Limits set and proper operation verified |
]

|Va|idation approval |

i Confirmation or modification

of monitoring strategy

| Routine monitoring | I:> t[r)grtl?:! %?.:Lﬁ;g%n and ::> (retrospective validation)

| Possible system changes ‘ | Identification of affected components and
risks evaluation

Validation of the new
system

3.1.3  Completion of installation of water treatment facility

The water treatment facility when completed should be confirmed to have met all aspects of the design
specification. This needs to be agreed and signed off by the manufacturer/installer, commissioning
team and by the person within the renal service with responsibility for clinical governance of the water

treatment facility (Guidelines 1.2 and 1.3).

15



Figure 4 shows the essential action required on completion of building of the water treatment facility.

Completion of Build

Establish with water plant contractor that requirements
have been met —_— Refer to 1SO 13959 and 1SO 26772

or to undertake
Formulate training
Define sampling schedules and techniques

Person responsible for water within the renal
services to sign off

—_> Refer to 1ISO 23500 <€
" _—

Initiate validation of plant performance ¢ Liaise with Renal
.

3.1.4 Initial qualification

On completion of installation, full system documentation should be available including system flow
diagrams, layout, log books and operator’s manuals. Following completion of the installation, an
installation qualification is performed. The purpose of this is to define and provide documented proof
that the system has been installed in accordance with the approved plans and the manufacturer’s
technical requirements and specifications.

Problems have arisen from a lag between completion of the installation process and the commencemen