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Learning Objectives

1. Understand the importance of managing water in sterile processing

1. Review the industry standards and guidance related to water in sterile
processing, with emphasis on AAMI TIR34 and the upcoming ANSI/AAMI ST108.

1. Evaluate key considerations for sterile processing operations to achieve
alignment with published standards and guidelines.
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The importance of managing water
in sterile processing (SP)
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Successful Patient Outcomes, Increased Revenue

Sterile processing relies on water to
provide instrumentation in a safe and cost-
effective process for surgeries.

Surgeries are the key source
of revenue for a hospital.

The goal of managing water in sterile processing is to prevent water
from being a limiting factor in this cycle.
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Goals of Sterile Processing:

v Minimize the risk of adverse patient outcomes
arising from contaminated medical
instrumentation

v Prolong the life of processing equipment and
medical instrumentation

v Operate efficiently to reduce costs from reduce
output, additional maintenance, downtime,
increased manpower needs, and unnecessary
equipment purchases
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The three categories of water:

Utility Water (defined by AAMI)

e Water with minimal processing or simply tap water

Critical Water (defined by AAMI)

e High purity water with more stringent requirements

< I ) Steam

I e (Can be generated from critical water for “clean steam”
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Who determines water quality requirements?

City Water Supply
Facility water processing prior to MDR
Equipment Manufacturers

ANSI/AAMI ST108 (Association for the
Advancement of Medical Instrumentation)

v ANSI/AAMI ST79:2017

v AORN (Association of periOperative Registered
Nurses)

v VHA Directive 1116(2)

v HSPA (Healthcare Sterile Processing Association)*
*Previous known as IAHCSMM

RN
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Water safety / quality can contribute to
the following problems:

A Instrument failure during a patient A Residual salts
procedure.
A A disinfected or sterilized device could
A Inadequate cleaning related to poor water transmit an infection
quality

A Ineffective cleaning or disinfection

A Toxic effects and tissue irritation _ o .
A Water with an acidic or alkaline pH

A Poor water quality could cause pyrogenic _
A Hard water can cause hard-water deposits

reactions
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Industry standards and guidance related to
water in sterile processing
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What's Covered in: ANSI/AAMI ST108

ﬁf;elg;aaf; Guidelines for selecting the water quality necessary for the reprocessing
Standard of categories of medical devices and addresses water treatment equipment,
water distribution and storage, quality control procedures for monitoring
water quality, strategies for bacterial control, and environmental and
personnel considerations.
ANSI/AAMI
i v Water Quality Specifications for Utility and Critical Water
SRS v Water Quality Monitoring, e.g. Endotoxins, pH, water hardness

v Equipment to be monitored, e.g. ultrasonic cleaner, washer-disinfector

L . ANSI/AAMI ST108 replaces AAMI TIR34 as the leading standard for SP
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What is new about ANSI/AAMI ST108?

Section 4 identifies the multidisciplinary team responsible for water quality, the water management
program and specifies the roles each plays in maintaining an acceptable level of water quality:
Executive sponsorship

Medical Device Reprocessing Personnel

Facilities

Infection Prevention

Clinical Engineering / Biomedical Engineering

Surgical Suite Personnel

NENENEUENEN

Section 5 - Risk Analysis:
“As part of the water management program, monitoring water quality is a prospective process
meant to confirm that control strategies are functioning as expected. Monitoring is performed in
order to detect when control strategies might require review or remedial action.....”
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What's Covered in:
ANSI/AAMI ST108 — Cont.

Table 1—Multidisciplinary team responsibilities

Primary responsibility

Action

Facilities engineering personnel,
multidisciplinary water management
consultant or other external contracted
personnel

General assessment of water quality. Per
manufacturer guidelines routinely sample water and
determine if values are within specified ranges per
management plan

Facilities engineering personnel in
conjunction with medical device processing
personnel, multidisciplinary team, water
management consultant or other external
contracted personnel

Implementation of water treatment processes;
determine appropriate method/equipment required
for the facility’s water supply

Medical device processing personnel in
conjunction with clinical engineering
personnel, external contracted personnel, or
consultant

Assurance of proper water quality for the various
stages in medical device processing using water
quality monitoring

All members of the multidisciplinary team

Manages the water management program
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F.3 Questions that users should ask when selecting a water treatment system
When selecting a water treatment system, the multidisciplinary team should ask the following:
Does the facility know the following characteristics about the municipal water supply?

— Yearly chemical fluctuations of the municipal supply.

— Yearly microbial levels.

— Yearly organic and inorganic contaminants and levels.

— Municipal water treatment process and has it prospectively monitored to verify the quality.

— Yearly temperature range.
Other considerations:

— Piping was selected based on the disinfectant.

— Water quality requirements for each piece of processing equipment/system has been met.

— Water quality requirements for each medical device to be processed has been met.

— Water quality can be monitored for each processing step and/or equipment.

— Audits are regularly conducted to provide current data and status of water quality.

— Designation of an individual tasked with ensuring water quality based on audit data.

— Water system has been evaluated for maximum expansion ability.

— Establishment of a written plan with criteria which requires the water treatment plan to shut down, and the
process to bring the system back to normal operation.
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8.4.1 Validation plan
A validation plan for a water system typically includes the following steps:

1) Establish the acceptance criteria for quality characteristics of the water and operating parameters of the water
treatment system.

2) Define or map the water treatment system that is capable of producing the desired quality characteristics from
the available water source.

3) Select the equipment.

4) Select the control systems.

5) Select the monitoring techniques.

6) Conduct the installation qualification (IQ):
a) Complete instrument qualifications.
b) Develop protocols for inspections to verify the configuration of the water treatment system.
c) Define the acceptance criteria, and document that the installation meets those criteria.

7) Conduct the operational qualification (OQ):

a) Perform protocols that verify that the water treatment equipment and system alerts and controls are
functional.

b) Develop protocols for verification of the system’s quality characteristics.
c) Establish alert and action levels for the quality characteristics and operating parameters.

8) Conduct the performance qualification (PQ):

a) Verify the alert and action levels for the quality characteristics.
b) Complete the documentation.
c) Establish a validation maintenance program that includes a change-control mechanism.

9) Define a schedule for periodic review of system performance and requalification.
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Table 2—Categories and performance qualification levels of water quality for medical device processing

Table 3—Water quality for processing of devices requiring high-level disinfection

* Steam parameters are for monitoring as steam condensate

**See 6.3 a) for specifics. For local steam generation, the condensate pH should be 5.0 to 7.5. For boiler-treated steam, most boilers

should be treated to maintain a condensate pH of 7.510 9.2

*** When Utility Water is used after chemical high-level disinfection as a final rinse, the bacteria should be <10 CFU/mL and endotoxin

<10 EU/mL

**** If hardness is greater than 150 mg/L a water softener is recommended unless used for washing where the cleaning chemistry is

capable of handling higher levels of hardness

\:‘l'::::' gl:':gntyt Units Utility Water | Critical Water Steam* Stage in process Function Water quality
pH @ 25 °C: pH 65-95 50-75 50-9.2" Point-of-use treatment of Begin removing the clinical soil and Utility Water is acceptable, at a
Total Alkalinity mg CaCO4/L <400 <8 <8 patient-used medical device. | prevent drying of soil and the temperature not exceeding 45 °C
Bacteria CFUImL <500 <10 NIA formation of biofilm on the device or (113 °F).
Endotoxin EU/mL N/A** <10 N/A inside lumens.
ot O mglL. (ppm) NA <10 NIA Cleaning with cleaning agent | Remove patient organic and inorganic | Utility Water is acceptable to dilute
N ] Colorless, clear, [ Colorless, Colorless, clear, (usually enzymatic cleaning material (soil) that is not removed by | cleaning agent.
Color and Turbidity Visual s‘ggﬁ:ﬁt °'zzgi‘:1'gl‘_|‘;'-“ without sediment agent). simple point-of-use treatment (Stage
lonic Contaminants 1)-
Aluminum mg/L <0.1 <0.1 <0.1 Post-wash rinse. Remove cleaning agent residues and | Utility Water is acceptable. Enough
Chloride mg/L <250 <1 <1 any loosened soil. water should be used to thoroughly
Conductivity pSiem <500 <10 <10 rinse/flush the device according to the
Copper mg/L <0.1 <0.1 <0.1 device manufacturer’s written IFU.
[ L 0.1 0.1 0.1
" ron "’QIL :0 : :D : :0 ; Dilution of liquid chemical High-level disinfection. Utility or Critical Water may be used,
anganese mg d : : high-level disinfectant (if provided that the manufacturer of the
Nitrate mg/L <10 bl <1 applicable) and liquid liquid chemical sterilants has
Phosphate mglL b =1 =1 chemical exposure. validated its use for this purpose.
Sulfate mg/L <150 <1 <1 . | | . . i
Siicate malL =0 <1 P Final rinse after high-level Remove residual HLD and reduce For AERs, the incoming water may
— disinfection. likelihood of hard-water deposits on | be Utility or Critical Water according
Total Hardness mg CaCOy/L <150 <1 <1 device. to the AER manufacturer's written
Zinc mg/L <0.1 <0.1 <0.1 IFU.

For manual processes, Critical Water
should be used.
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Table 4—Water quality monitoring requirements

Water Quality . - -, .
Measurement Units Utility Water Critical Water Steam
pH @ 25 °C: pH 6.5-9.5 50-75 5.0-9.2*
Conductivity uS/cm <500 <10 <10
Total Alkalinity mg CaCOs/L <400 <8 <8
Total Hardness mg CaCOs/L <150 <1 <1
Bacteria CFU/mL <500 <10 N/A
Endotoxin EU/mL N/A <10 N/A
Colorless, clear, .
Color and Turbidity Visual | Colorless, clear, without Colorless, (':Iear, without
. . . sediment
without sediment sediment
*NOTE 1 Sampled as Steam condensate
**NOTE 2  The pH range for steam is wider than for Critical Water as some steam may not be generated locally but from a
centralized/facility system. The need to add chemicals to the boiler and the steam to travel distances over black iron piping may
result in higher pH requirements. A pH <7.5 in these systems should be avoided.
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Table 5 and Table 6 describe the water quality monitoring that shall be performed as part of a quality improvement

ANSI/AAMI ST108: 2023

process within their area. Continuous quality improvement involves conducting risk analyses (see Clause 5).

Table 5—Frequency for water quality monitoring at water generation system

Table 6—Frequency for water quality monitoring at point-of-water-use

Minimum frequency of testing’

Minimum frequency of testing’

Water quality ) Routine r'!'lcnit_oring Utility Water Critical Water
measurement Type of testing sampling site
pH pH meter** or Colorimetric After the last treatment Quarterty Monthly

dipsticks (sample tested within step

15 minutes)
Conductivity Conductivity meter (in line or After the last treatment Quarterty Daily

by measurement of a collected | step, Storage tanks (if

sample) used)
Total Alkalinity | Colorimetric dipsticks After the last treatment Quarterly Monthly

Alkalinity test kit** step, storage tanks (if

used)

Total Determination of ppm as| CaCOa | After the last treatment Quarterty Monthly
Hardness by Colorimetric dipsticks, step

Titration kit**, or Handheld

meter™
Bacteria Heterotrophic plate count (see Loop out and loop NIA Monthly

Annex H) return points
Endotoxin LAL test (see Annex H) Loop out and loop NIA Monthly

return points

*NOTE 1 The recommendations for frequency of festing in this fable are the recommended minimum frequency. If problems or
issues arise with the water quality, it may be necessary to increase the frequency until they are resolved.
**NOTE 2 When using these tests, the user should carefully follow the manufacturer's written IFU for accurate results. When
measuring Critical Water levels, the water sample must be filled to the brim for these test kits, sealed and, if the sample is hot,
allowed to cool to room temperature before testing. Testing within 15 minutes of sample collection prevents carbon dioxide
absorption that can result in an inaccurate pH.

Water quality Routine monitoring Utility Critical Steam
measurement Type of testing sampling site Water Water
pH pH meter** or At the point the Quarterty Monthly Quarterly
Colorimetric dipsticks | distribution loop enters
(sample tested within | the processing area or
15 minutes) first POU on the
distribution loop
Conductivity | Conductivity meter™ At the point the Quarterly Monthly Quarterly
or Colorimetric distribution loop enters
dipsticks the processing area or
first POU on the
distribution loop
Total Alkalinity | Colorimetric dipsticks | At the point the Quarterly Monthly Quarterly
or Alkalinity test kit™ distribution loop enters
the processing area or
first POU on the
distribution loop
Total Determination of ppm | At the point the Quarterly Monthly Quarterly
hardness as CaCOsz by distribution loop enters
Colorimetric dipsticks, | the processing area or
Titration kit™ ,or first POU on the
Handheld meter* distribution loop
Bacteria Heterotrophic plate Each lecation of point-of- Quarterly Monthly N/A
count (see Annex H) use in department
Endotoxin LAL test (see Annex H) | Each location of point-of- N/A Monthly NA
use in department
Visual Visual Inspection of Spray Ams/Inside Daily Daily Daily
Inspection inside of equipment- | Chamber Walls/Inside

Look for residue,
staining, scaling, and
discoloration (Annex 1)

Interior of Machine

*NOTE1 The recommendations for frequency of testing in this table are the recommended minimum frequency. If problems
or issues anse with the water quality, it may be necessary to increase the frequency until they are resolved.

*NOTE 2 Test type needed to measure Critical Water and Steam levels. Steam condensate must be filled to the brim, sealed,
and allowed to cool before testing to prevent carbon dioxide absorption_




rocess within their area. Continuous quality improvement involves conducting risk analyses (see Clause 5).

AAMI ST108: 2023

able 5 and Table 6 describe the water quality monitoring that shall be performed as part of a quality improveme:

Table 6—Frequency for water quality monitoring at point-of-water-use

Minimum frequency of testing’

Minimum frequency of testing’

Water quality ) Routine r'!'lonit_oring Utility Water Critical Water
measurement Type of testing sampling site
pH pH meter** or Colorimetric After the last treatment Quarterty Monthly
dipsticks (sample tested within | step
15 minutes)
Conductivity Conductivity meter (in line or After the last treatment Quarterty Daily

Water quality Routine monitoring Utility Critical Steam
measurement Type of testing sampling site Water Water
pH pH meter** or Af the point the Quarterly Monthly Quarterly
Colorimetric dipsticks | distribution loop enters
(sample tested within | the processing area or
15 minutes) first POU on the
distribution loop
Conductivity | Conductivity meter™ At the point the Quarterly Monthly Quarterly
or Colorimetric distribution loop enters
dipsticks the processing area or

first POU on the
—

Table 5 and Table 6 describe the water quality monitoring that shall be performed as part of a quality improvement
process within their area. Continuous quality improvement involves conducting risk analyses (see Clause 5).

Handneld mefer**

g‘ ﬂﬂU on ﬂ e

distribution loop

return points

meter™

Bacteria Heterotrophic plate count (see | Loop out and lcop N/A Monthly
Annex H) return points

Endotoxin LAL test (see Annex H) Loop out and loop NIA Monthly

*NOTE 1 The recommendations for frequency of festing in this fable are the recommended minimum frequency. If problems or
issues arise with the water quality, it may be necessary to increase the frequency until they are resolved.

**NOTE 2 When using these tests, the user should carefully follow the manufacturer's written IFU for accurate results. When
measuring Critical Water levels, the water sample must be filled to the brim for these test kits, sealed and, if the sample is hot,
allowed to cool to room temperature before testing. Testing within 15 minutes of sample collection prevents carbon dioxide
absorption that can result in an inaccurate pH.

Bacteria Heterotrophic plate Each lecation of point-of- Quarterly Monthly N/A
count (see Annex H) use in department
Endotoxin LAL test (see Annex H) | Each location of point-of- N/A Monthly NA
use in department
Visual Visual Inspection of Spray Ams/Inside Daily Daily Daily
Inspection inside of equipment- | Chamber Walls/Inside

Look for residue,
staining, scaling, and
discoloration (Annex 1)

Interior of Machine

*NOTE1 The recommendations for frequency of testing in this table are the recommended minimum frequency. If problems
or issues anse with the water quality, it may be necessary to increase the frequency until they are resolved.

*NOTE 2 Test type needed to measure Critical Water and Steam levels. Steam condensate must be filled to the brim, sealed,
and allowed to cool before testing to prevent carbon dioxide absorption_




What is new about ANSI/AAMI ST108?

Understanding Table 5 and 6 will be important!

e Assembling the Team (Section 4) and utilizing the Risk Management Process (Section
5) will be critical for managing Tables 5 and 6!

e If you deviate from Tables 5 and 6, how you document and justify your decisions
will be critical should this standard become part of accreditation inspections.

Location Description Quantity Frequency Total Tests
Ul Generation 2 4 8
uz2 First POU 2 4 8
u3 All Other POU 6 4 24/ *Utilizing your WMP’s risk analysis,
V4 High level Disinfection 4 4 % the team can defensibly decide that
C1 Loop Out/In 2 12 24
c2 First POU 1 12 12| alower testing amount is appropriate
c3 All Other POU 3 12 36 fOI’ operations
S Steam Condensate 1 4 4
132 ) */Q
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Key considerations to achieve alignhment
with published standards and guidelines
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Who Should be on the
Water Management Team

Stakeholders of the water treatment systems:

v Facility Management V' Hospital WMT Chair
v Sterile Processing Personnel V' Nursing / OR Leadership
v BioMed v/ 3™ party Contractors
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A WMP is Proactive,
Comprehensive, and Defensible

e Improves human health and safety by achieving compliance
—_— with regulations and standards e.g.
Optimize Total Cost ASHRAE 188-2018, CMS QSO 17-30, and CDC Toolkit

POTABLE POTABLE
WATER EFFICIENCY WATER SAFETY

0 &

e Optimizes lifespan of capital assets

e Increase lifespan of reusable instrumentation

e Optimizes costs to treat water

1 e Documents ALL activities

UTILITY
WATER SAFETY

If you didn’t document it, then you didn't do it!
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Describing Water & Steam Systems

e Inquire how water is “treated” prior to the SP receiving it
e Once received in the SP area ... describe in detail how water is “processed”
e Note any water treatment equipment local to the MDR area
o Water softeners
o RO systems
o Filtration
e Note how water is distributed to equipment in the SP area
e How is steam supplied

e Through arisk analysis, determine where water quality & water safety can
change

e Assess treatment capabilities to achieve AAMI Utility and Critical water
quality
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Establishing Controls,
Accountability & Corrective
Actions

e Determine maintenance schedule for each water processing step

e Establish “Controls” to which you will operate the water treatment
equipment.

e Document methods of monitoring the controls and frequency

e Predetermine corrective actions if Program Controls are not
maintained

e Assign accountability including time frames for corrective action

e Document corrective actions

. e Develop a plan to escalate troubleshooting if predetermined
corrective actions are not successful
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Quality Assurance & Validation

e Establish at least annual audit of Program Controls to verify
that Program is being implemented as designed

e Validate water system(s) at “point of use”

e Water distribution system design will dictate number of
sample locations

e Develop a validation response plan supported by Water
Management Team

e Document validation results and required response
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Caution on Commercial Conflict

Does not promote an specific product or treatment methodology

Distinguishes between normative and informative sections. With
A N S I /AA M I few exceptions, all references to water treatment design and
equipment are informative.

Avoids promoting a specific product or treatment methodology in
the normative section.

Promotes "water quality specifications" not water treatment
design specifications.
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