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Disclaimer

• The presentation is intended for educational purposes only and does 
not replace independent professional judgment. Statements of fact 
and opinions expressed are those of the participant individually and, 
unless expressly stated to the contrary, are not the opinion or 
position of Johnson & Johnson or its affiliates.



Objectives

• Overview of water quality & reason for ST108 

• Roles & Responsibilities of Multidisciplinary Team 

• Risk Analysis 

• Categories of water and why 

• Water quality selection

• How to get the water you need (Water treatment 
systems)  

• Maintaining water treatment systems

• How to use the annexes of AAMI ST108



Water for Device Processing

• Required for device 
processing

• Water quality can 
impact processing 
outcome

• Cleaning agent 
performance

• Detergent residuals



Poor Water Quality
INEFFECTIVE cleaning / disinfection because of 
chemical integration with water contaminants

Steam PURITY with water contaminants

Device MALFUNCTION during a patient 
procedure

TOXIC effects and tissue irritation resulting from 
residuals

Patient INFECTION resulting from the use of 
contaminated devices



Device Performance Responsibility



ANSI/AAMI ST108 – Communication Bridge

The What
• Roles & Responsibilities
• Risk Analysis
• Categories of Water Quality
• Water Quality Requirements
• Water System Installation / Operational / 

Performance Qualification
• Routine Monitoring
• Continuous Improvement
• Water System Maintenance



ANSI/AAMI ST108 – Communication Bridge
The How
• Application of Normative Requirements
• Risk Analysis
• Automated Endoscope Reprocessor
• Water in Cleaning and Heat Processes
• Water Treatment Technologies
• Water Treatment System Design
• Routine Monitoring 
• Typical Water Quality Issues



AAMI TIR34 compared to ANSI/AAMI ST108
The What
• Roles & Responsibilities
• Risk Analysis
• Categories of Water Quality
• Water Quality Requirements
• Water System Installation / Operational / 

Performance Qualification
• Routine Monitoring
• Continuous Improvement
• Water System Maintenance



Multidisciplinary 
Team...the 

needed 
expertise

Local building code and infrastructure

Infection prevention principles

• Sterile processing functions and equipment
• Decontamination 
• Sterilizers

• End-users of surgical instruments/medical devices
• Capital planning
• Risk management
• Quality

Operations unique to the facility, organization, health 
system

Water treatment 

Executive authority



Water 
Management 

Program

ASHRAE 188:2018 –
Legionellosis: Risk Management 
for Building Water Systems

Integrate water management 
into existing programs 



Multidisciplinary Team…Who to include?

Senior organizational 
leaders (Executive 

sponsorship)
Facilities engineering Infection preventionist

Sterile processing 
technicians and 

leaders

Clinical engineering Perioperative team 
members 

Endoscopy team 
members

Water treatment 
specialist

Laboratory personnel Risk managers Quality improvement 
specialists

Change management 
specialists





Risk Analysis

ADVERSE EFFECT TO 
THE MEDICAL DEVICE

ADVERSE EFFECTS TO 
THE PROCESS

ADVERSE EFFECTS TO 
THE PATIENT

ADVERSE EFFECT TO 
PERSONNEL



Water 
Categories

Utility Water – cleaning 
and rinsing

Critical Water – final steps 
of processing

Steam - sterilization



Water Quality 
Requirements

• Rationales for each value  are 
included in section 6.3

• Updated quality requirements 
from TIR34 

• Alkalinity
• TOC
• Ionic Contaminates



Tap Water Quality 

Common Tap Water Components:
• Inorganic & Organic components

• Bacterial Endotoxins
• Organic Pollutants (e.g., 

microorganisms, plants, animals, 
pesticides)

• Dissolved Salts (Hard Water)
• Ionic Molecules (Chlorine, Iron, 

Copper, etc..) - Usually chlorinated to 
prevent microbial replication
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DIFFERENT BASED ON GEOGRAPHICAL REGION



What is Bacterial Endotoxin
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A high-molecular-weight 
complex that contains 
lipopolysaccharide (LPS), 
protein, and phospholipid 
originating from the outer 
membrane of Gram-
negative bacteria.



Why is Bacterial Endotoxin a Concern?
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Endotoxin Risk 
• The outer cell wall (LPS) is 

released into the environment 
when Gram-negative bacteria 
divide or lyse.

• Endotoxin can cause  fever, 
meningitis, and a rapid fall in 
blood pressure if introduced into 
blood or tissues of the body

• Sterile Devices must have 
endotoxin levels within specified 
limits. - FDA Guidance 2016 



Organic Pollutants
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Why is Total Organic Carbon (TOC) a Concern?

• Water residuals can discolor device
• Can interfere with the 

effectiveness of detergents, 
disinfectants or sterilants

• Provide nutrition to 
microorganisms and contribute to 
microbial growth
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Dissolved Salts – Hard Water
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Why are Dissolved Salts a Concern?
• Decreases the effectiveness of most detergents / disinfectants
• Decreases the performance of washer / disinfectors
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AAMI TIR34: 2014/(R)2017 Water for the Reprocessing of Medical Devices



Why are Ionic Molecules a Concern?

Pitting

Tarnish Stainless Steal

AAMI TIR34: 2014/(R)2017 Water for the Reprocessing of Medical Devices



Why is pH a concern?

• Detergent Effectiveness
• Device Pitting or Corrosion
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What is Point of Use?



Water Quality Selection
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Specify in Instruction for Use (IFU) Processing / Reprocessing 
Water Quality 

– Utility Water
– Critical Water



Water Treatment Systems



Utility Water Generation
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Tap 
Water

Course 
Filtration

• Iron 
Filtration

• Depth 
Filtration 

Softening
• Ion 

Exchange 
with Sodium



Critical Water Generation
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Processing Steps Are 
Water Quality 

Dependent

Tap Water

Course 
Filtration

• Iron Filtration
• Depth Filtration 
• Green Sand 

Softening • Ion Exchange with Sodium

Conditioning 
/ Course 
Filtration

• Activated Carbon
• pH Adjustment
• Bisulfite Injection
• Deionization

Reverse Osmosis 
/ Distillation / 

Submicron 
Filtration



Partner to Ensure Water Quality
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Case Study: Legionella bacteria

https://www.beckershospitalreview.com/quality/ohio-hospital-confirms-hot-
water-system-source-of-legionnaires-disease-outbreak.html

Assess

https://www.beckershospitalreview.com/quality/ohio-hospital-confirms-hot-water-system-source-of-legionnaires-disease-outbreak.html


Maintaining Water Quality



Monitoring Requirements

33

Hard Water - Concentration of CaCO3 

Ionic Compounds – Measured by Conductivity
pH – Measure of Hydrogen Ions 

Alkalinity – Dissolved Solids

Bacteria – Measured by a Bioburden Test
Bacterial Endotoxin – Measured by a BET Test



Monitoring Frequency
• Intent to make it easy to sample
• Multiple tests using same sample



Tools for Success – How to use the Annexes



Annex A- Guidance on the application of the 
normative requirements

• More information around 
water quality levels

• Water characteristics
• Water quality selection



Annex B - Risk Analysis

• Guidance for performing a risk 
analysis for the selection of water 
quality. 



Annex C – Automated Endoscope Reprocessor 



Annex D – Water used in cleaning and moist 
heat processes

Cleaning Sterilization



Annex E – Water Treatment Technologies



Annex F - Water Treatment System Design



Annex G - Routine Monitoring of Water Treatment 
Equipment & Produced Water Quality
• Pretreatment 

equipment monitoring
• Primary Treatment 

Equipment Monitoring
• Storage Tanks, 

Distribution Equipment, 
and Piping Monitoring

• Bacterial Control 
Equipment

Assess



Distribution Loops Must be in Control 

• Regular Disinfection
• Routine Monitoring 

Program w/ Point of 
Use Test Locations
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• Microbial Load can be variable if 
biofilms are present



Annex H – Maintaining Microbiological Quality

• Microbiological Quality 
• Bioburden by colony forming unit (CFU)
• Bacterial Endotoxin Test

• How to Perform Water Sampling
• Results Exceeding Specification



Annex I – Typical Presentation of Water Quality 
Issues During the Processing of Medical Devices



Situation 1: Manual Pre-Cleaning

• Utility Water –
Hardness 
<150mg/L

• Salts in hard water 
may deposit on 
instruments

• Salts may impact 
detergent 
effectiveness
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Hard Water



Situation 2: Automated Cleaning

• Critical Water 
(final rinse) –
Conductivity < 
10µS/cm

• Excessive Ions can 
damage device 
surfaces

• Ions can discolor 
devices when 
exposed to heat
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Ionic Molecules in Water



Situation 3: Device Inspection
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pH Residuals

Hard Water

Hard Water

High Chlorine

High Chlorine / Extreme 
pH
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Questions?
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