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Presenter Notes
Presentation Notes
Thank you for joining us today as we take you on a journey to describe the process of developing the cleaning instructions for use for reusable medical devices. 



Disclaimer

• This 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.



Agenda

• Introduction to situation
• Workshop activity – IFU development
• Validation of cleaning instructions for use
• Transfer to healthcare facilities
• Establishing process families



Set & Setting
• Dorothy & friends are sterile 

processing engineers

• Traveled to Emerald City

• Scarecrow needs a brain to 
develop more efficient ways 
to clean reusable medical 
devices

Presenter Notes
Presentation Notes
To get started with our workshop today, we need a set and setting. Use the Wizard of OzDorothy & friends are sterile processing engineers. Scarecrow is in desperate need for a brain. The group has traveled on the yellow brick road to the emerald city to meet the wizard and get scarecrow a brain. 



Wizard of Oz

• Wizard is a medical device 
research & development (R&D) 
engineer

• Has a brain & implant 
surgical set

• Needs cleaning instruction 
for instrument set

Presenter Notes
Presentation Notes
Wizard is a medical device R&D engineer. His focus is to make devices that surgeons will like to use and perform a function.He has designed brain with all information the friends needThe surgical set is soiled and needs cleaning and sterilization prior to use. Sterilization will use the standard cycle, but the cleaning instructions have not been established. 



Dr. Wicked Witch 
of the West 

• Developed

• Validated

• Used to process instrument 
set

Cleaning IFU Requirements

Presenter Notes
Presentation Notes
Wicked Witch of the West has agreed to do the surgery, but she is really busy and is doing this surgery pro bono, so it needs to be fast.The cleaning IFU has to be developed, validated, and the tools processed before surgery



Brain Implant Surgical Set

Presenter Notes
Presentation Notes
Wicked Witch of the West has agreed to do the surgery, but she is really busy and is doing this surgery pro bono, so it needs to be fast.The cleaning IFU has to be developed, validated, and the tools processed before surgery



Workshop Activity – 10 minutes

1. 14 Groups = ~15 people per group
2. One assigned instrument per group – Your instrument number is 

the same as your group number. 
3. Complete page 17 of the IFU packet
4. Develop the automated cleaning instructions for your instrument
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Workshop Activity – Report Out

Presenter Notes
Presentation Notes
Please have the group leader stand. We are going to go through the cleaning steps to see included what steps



Sit Down when you don’t have a step: 
Manual Pre-Clean

Pre-Rinse All devices with lumens need to be manually flushed to remove debris and 
brushed thoroughly using appropriately sized soft-bristled brushes and twisting 
action.

Soak Prepare a neutral or mild alkaline cleaning solution (pH 7 to 9.5) in accordance to 
the detergent manufacturer’s instructions.  The temperature of the solution 
should be ≤40°C (104oF) for manual cleaning. Immerse devices and parts in the 
detergent solution, and soak for a minimum of 5 minutes. 

Manual Brushing / Flushing While immersed, use a soft non-metallic bristle brush (plastic bristles, like nylon) 
to thoroughly scrub all traces of blood and debris from all device surfaces for at 
least one minute. Ensure all lumens are thoroughly brushed.  Push the brush 
through the entire length of the lumen using a twisting motion to remove debris 
from both ends for at least one minute. During cleaning, actuate joints, handles 
and other movable device features to expose all areas to the detergent solution, 
if applicable. Ensure all lumens are flushed for at least one minute. 



Sit Down when you don’t have a step: 
Manual Pre-Clean

Intermediate Rinse Rinse all devices by immersion in ambient, < 40°C (104oF), tap water for a minimum of one 
minute and until evidence of debris, soil, and cleaning solution are visually removed. Use a large 
syringe (e.g., 50ml or greater) filled to capacity with tap water to thoroughly flush lumens, blind 
holes, small clearances, and moving and intricate parts.  Actuate joints, handles and other 
moveable device features to rinse thoroughly.

Ultrasonic Bath Completely submerge the devices in an ultrasonic bath prepared with a neutral or mild alkaline 
pH detergent (pH 7-9.5), prepared in accordance with the manufacturer’s instructions.  Use a 
large syringe (50ml or greater) flush all lumens, blind holes, small clearances, and moving and 
intricate parts with the detergent solution to minimize the formation of air pockets or bubbles. 
Ultrasonically clean the device components for a minimum of 10 minutes.

Intermediate Rinse Rinse all devices by immersion in ambient, < 40°C (104oF), tap water for a minimum of one 
minute and until evidence of debris, soil, and cleaning solution are visually removed. Use a large 
syringe (e.g., 50ml or greater) filled to capacity with tap water to thoroughly flush lumens, blind 
holes, small clearances, and moving and intricate parts.  Actuate joints, handles and other 
moveable device features to rinse thoroughly.



Sit Down when you don’t have a step: 
Manual Pre-Clean

Intermediate Rinse Rinse all devices by immersion in ambient, < 40°C (104oF), tap water for a minimum of one 
minute and until evidence of debris, soil, and cleaning solution are visually removed. Use a large 
syringe (e.g., 50ml or greater) filled to capacity with tap water to thoroughly flush lumens, blind 
holes, small clearances, and moving and intricate parts.  Actuate joints, handles and other 
moveable device features to rinse thoroughly.

Ultrasonic Bath Completely submerge the devices in an ultrasonic bath prepared with a neutral or mild alkaline 
pH detergent (pH 7-9.5), prepared in accordance with the manufacturer’s instructions.  Use a 
large syringe (50ml or greater) flush all lumens, blind holes, small clearances, and moving and 
intricate parts with the detergent solution to minimize the formation of air pockets or bubbles. 
Ultrasonically clean the device components for a minimum of 10 minutes.

Intermediate Rinse Rinse all devices by immersion in ambient, < 40°C (104oF), tap water for a minimum of one 
minute and until evidence of debris, soil, and cleaning solution are visually removed. Use a large 
syringe (e.g., 50ml or greater) filled to capacity with tap water to thoroughly flush lumens, blind 
holes, small clearances, and moving and intricate parts.  Actuate joints, handles and other 
moveable device features to rinse thoroughly.



Sit Down when you don’t have a step: 
Automated
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Load the device components in the washer-
disinfector in accordance with manufacturer’s 
instructions, ensuring that the devices and lumens 
have maximum exposure to detergents and rinse 
water and can drain freely.

Pre-Wash 02:00 min Cold tap water

Enzyme Wash 1 01:00 min / <40°C / Neutral Enzymatic Cleaner

Wash 2 05:00 min / 66°C / Neutral pH Detergent

Rinse 02:00 min / >40°C / Tap Water

Final Rinse 00:15 min / ambient / Critical Water

Thermal Disinfection 01:00 min – 05:00 min / >90°C / Critical Water

Dry Time 07:00 min / 115°C



Bump in the Yellow Brick Road

Presenter Notes
Presentation Notes
Now you are read to validate the cleaning instructionsWait…instructions are coming from the medical device manufacturer based on user feedback



User Feedback

Presenter Notes
Presentation Notes
Users don’t want a cleaning instruction for each device in the instrument set, so you must validate one set of instructions for every device in the set. To facilitate standardization the medical device manufacturer has developed instructions that are the default instructions to be validated in the cleaning validation. Instructions are designed to pass the first time and do not challenge any device to the point of failure to know what steps are actually necessary. IFU defaults to the most aggressive cleaning instruction



Governing Standards for IFU Development

Presenter Notes
Presentation Notes
Two standard guide the IFU development and what is required to be includedIndustry attempt to take voice of user and develop rules to standardize format and included information. 



Cleaning Validation

Consultation
Extraction 
Method 

Validation

Simulated 
Use Cycling

Test Soil 
Application Cleaning Extraction Analyte 

Detection Report

• Automated Cleaning Validation ~ 30K

• Two quantitative analytes
• Protein ≤ 6.4 µg/cm2

• Total Organic Carbon (TOC) ≤ 12 
µg/cm2

• Data Variability
• Standard deviation added to the 

highest value must be less than 
acceptance criteria

Presenter Notes
Presentation Notes
Could give a 90 minute presentation on just how to conduct a cleaning validationGoing to give you the highlights for what you need to achieve with the processWhen performing a cleaning validation with an outside lab, testing is expensive. Goal to get a passing result on the first try to limit costMust test 2 quantitative analytes with protein being one of them. This is in addition to the device requirement to be visually cleanData variability is a new requirement from AAMI ST98. This is to ensure that the risk of variability of the cleaning performance has a sufficient safety factor to ensure devices will always be clean.  



Bump in the Yellow Brick Road

All extractions less than 
acceptance criteria

All devices are visibly clean

Data variability is less than 
acceptance criteria

Need additional cleaning 
instructions to revalidate

No Time for Redesign

Presenter Notes
Presentation Notes
Results are back and we are ready to move forward with cleaning our instruments....right….wellAll devices were visibly cleanAll extractions were less than the acceptance criteriaWhen calculating the data variability the variability in the results made us fail this requirementNow we need to add cleaning steps to pass the cleaning validation because there is no time before the scheduled surgery for a redesign



Workshop Activity – 10 minutes

1. Reform your 14 Groups = ~15 people per group
2. Complete pages 18 - 19 of the IFU packet 
3. Identify the hardest to clean device in the instrument set
4. Group to develop changes to IFU to achieve a passing cleaning 

validation



Hardest to Clean Device – Audience Vote
#1 #2

#3

#4

#5
#6

#7

Presenter Notes
Presentation Notes
We are going to vote on the hardest to clean device



Hardest to Clean Device – Audience Vote
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#8
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#11

#12

#13

#14

Presenter Notes
Presentation Notes
We are going to vote on the hardest to clean device



Cleaning Re-Validation

Consultation
Extraction 
Method 

Validation

Simulated 
Use Cycling

Test Soil 
Application Cleaning Extraction Analyte 

Detection Report

• Cleaning validation 

• Repeat cleaning validation

• New cleaning steps

Presenter Notes
Presentation Notes
The new cleaning steps now change the IFU and it is no longer standardizedNeed to repeat the cleaning validation process – additional $30KGood news – the cleaning validation passed



Ready to Reprocess

• Delivered instruments to 
sterile processing w/ 
validated cleaning IFU

Presenter Notes
Presentation Notes
Now that you have validated cleaning instructions, you are ready to put them into a cleaning process. 



Device Performance Responsibility

Presenter Notes
Presentation Notes
Manufacturers – Device, equipment, chemical The responsibility for ensuring device performance is shared responsibility between medical device manufacturers and Healthcare facility (include CS department, infection prevention and engineering, may include finance if money is required for remediation).Infection prevention they will put controls in place when excursions occur, example of bacteria increase and Cl intervention. Can add to the contamination perspective. Difficult for CS department to bring all these people together for this shared responsibility. Show empathy



Workshop Activity – 10 minutes

1. 14 Groups = ~15 people per group
2. Complete page 20 of the IFU packet
3. List considerations that need to be taken to ensure a successful 

transfer of the cleaning IFU to Sterile Processing. 



Cleaning Instruction Considerations

• Established cleaning processes – Can new 
set be adopted into an established 
process?

• Training – Is training offered / required?

• Supplies – Are special tools / supplies 
needed to perform cleaning?

• Equipment – Is specified equipment (e.g., 
washer rack, sonic irrigator) needed to 
perform cleaning?



Bump in the Yellow Brick Road

Prion Risk

Presenter Notes
Presentation Notes
These instruments are used in the brain and have a risk of prions



On Your Own…

Presenter Notes
Presentation Notes
Once the IFU has been developed and validated, the medical device manufacture may not be a lot of help for what needs to happen in Sterile Processing.They can provide information based on what they have researched, but remember…they do not test to the point of failure. Cleaning validations are set up to pass on the first attempt



You had the power the whole time!

Presenter Notes
Presentation Notes
Just like Dorothy, just when you think all is lost, you realize you have had the power the whole time.Maybe adding a structure to the process will allow for an easier process



You had the power the whole time!

13.9.3    Product Families
The concept of product families may be used in the product 
quality assurance testing program for the following
purposes:
a) To group routinely processed items that are similar in 
construction, materials, size, and packaging into a
product family. Other considerations could include design 
configuration, number of components, need for
disassembly, surface finish or texture, the presence of lumens, 
and the written IFU for reprocessing provided
by the manufacturer.



Tools to develop cleaning process families…



Validation of the Device Feature Approach

• Most conservative validation approach
• Most challenging feature is representative of a 

whole device challenge
• Cleaning validation data is normally distributed



Validation of the Device Feature Approach



Ranking of Device Feature Performance

Device Feature
Total Risk 

Categorization
Ball Detent / Ball Bearing 17
Ball Seal Springs 12
Blind Slot 25
Button w/ Spring 15
Buttons - Exposed Springs 8
Captured Screw 12
Hinges, Joints, Pivot Points 18
Leaf Springs 9
Mated Surfaces 15
Mated Surfaces Small 
Clearance 8
O-rings - External O-ring 4
O-rings - Internal O-ring 18

Device Feature
Total Risk 

Categorization
Rough Surface 8
Screws Threaded Rod / Threaded Thru 
Hole 5
Screws Threaded Rod/ Threaded Blind 
Hole 16
Sliding Shaft Short 12
Sliding Shafts Long 15
Smooth Blind Lumen 20
Smooth Through Lumen 24
Snap Rings 12
Spring Internal 25
Threads Blind Hole 24
Through Slot 25



Workshop Activity – 10 minutes

1. 14 Groups = ~15 people per group
2. One assigned instrument per group – Your instrument number is 

the same as your group number. 
3. Using page 21 – 24, complete page 25 of the IFU packet
4. Define the hardest to clean feature and assign ranking

Device # Hardest to Clean Feature Rank



Hardest to Clean Feature w/ Risk Value
#1 #2

#3

#4

#5
#6

#7

Hinges, Joints, 
Pivot Points = 18

Spring Internal 
= 25

Smooth Blind 
Lumen = 20

Rough 
Surface = 

8 Mated 
Surface 

= 15

No 
difficult 
features

Smooth 
Through 

Lumen = 24



Hardest to Clean Feature w/ Risk Value

#8 #10 #12

What if device has multiple features?
1. Identify all features

2. Assign risk value
3. Assign highest value for family grouping

Hinges, Joints, Pivot Points = 18
Through Slot = 25

Captured Screw = 12

Leaf Spring = 9
Screws Threaded Rod / Through Hole = 5

Captured Screw = 12

Spring Internal = 25
Smooth Through Lumen = 24

Presenter Notes
Presentation Notes
These devices get a little more difficult because they have multiple features.Step one….identify the featureStep two….assign risk valueStep three…assign the highest value to device for family grouping



Hardest to Clean Feature w/ Risk Value

#9

#8

#10

#11

#12

#13

#14

Through Slot = 25
No difficult features

Spring Internal = 25

Captured Screw = 12

Button w/ Spring = 15

Rough 
Surface = 8 Leaf Spring = 9



Compounding Hazards - Design

Presenter Notes
Presentation Notes
In addition to the device feature, there are additional design risks that can impact the cleaning challenge for the device. By answering these additional 13 questions we can cover the additional risks and develop our cleaning families. 



Compounding Hazards - Contamination



Compounding Hazards - Use



Compounding Hazards - Use



Compounding Hazards - Use



Compounding Hazards - Cleaning



Soil Dry Time
• Most Cleaning Validations are performed when 

soil is dry to the touch ~1hr
• Cleaning challenge increases as soil dries. 

Soil Retention on Surrogate Device

A. Kimble, C. Ratanski and T. Kremer, "Chemical Changes Over Time Associated with Protein Drying," Biomedical Instrumentation & 
Technology, pp. 52-57, 2023. 
T. Kremer, C. Carfaro and S. Klacik, "Effects of Time, Temperature, and Humidity on Soil Drying on Medical Devices," Biomedical 
Instrumentation & Technology, pp. 58-66, 2023. 



Cleaning Classification to Mitigate Risk

MIN MOD Max

Minimal Moderate Maximal

High risk: complex features with 
high risk of soil retention

Intermediate risk: device features 
requiring specific intervention 
(e.g., lumens and mated surfaces)

Low risk: all surfaces 
exposed for cleaning



Classification Example – Scalpel
Device: Scalpel
# Question Answer Risk Value
1 What is the most challenging to clean feature that is 

exposed to soil? Rough Surface 8
2 Is the material in the most challenging feature adsorbing 

(e.g., Stainless steel, Nitinol, Aluminum, Titanium) or 
repelling (e.g., silicone, PEEK, Delrin)? adsorbing 1

3 What contact does the feature have with the patient? Circulating Blood 5
4 Does the device come in contact with high-risk tissue such as 

the brain, spinal cord and eye? Yes 1
5 How is the soil exposed to the most challenging feature? Partial Submersion 3
6 Will the soil be exposed to heat (e.g., cauterization)? No 0
7 Will the soil be exposed to chemicals during use (e.g., saline, 

chlorine, iodine, simethicone)? No 0
8 Does the device have a lumen greater in length than 

270mm? No 0
9 Does the device contain a housing that cannot be removed 

or accessed by fluid without flushing for cleaning where soil 
can migrate? No 0

10 Is the device powered (Powered instruments, which can 
entrap debris that can later be aerosolized during a surgical 
procedure)? No 0

11 Does the device have internal movable parts such as 
multiple cables (e.g., robotic instruments, elevator shaft) 
that may have exposure to soil? No 0

12 Is the device a microsurgical instrument? No 0
13 Can the device be fully submerged? (Facilitation of water 

exposure to residual soil) Yes 0
14 Do the cleaning instructions as part of the IFU contain 

instruction that prevent soil from drying on the device while 
awaiting full decontamination processes? Yes -5

Total Risk Value 13



Classification Example – Femoral Reamer



Classification Example – Duodenoscope



Microbiological Quality for Reusable Medical Devices

• Microbiological
• Critical: Sterilization
• Semi-critical: Sterilization (where 

high-level disinfection can be 
acceptable, when applicable)

• Non-critical: Disinfection
• Based on risk
• Effective cleaning may be appropriate
• Efficacy against blood-borne pathogens 

in higher-risk applications

• Cleaning
• Maximal (High risk): complex features 

(high risk of soil or microbial 
retention)

• Moderate (Intermediate risk): device 
features requiring specific 
intervention (e.g., lumens and mated 
surfaces)

• Minimal (Low risk): all surfaces 
exposed for cleaning

Spaulding Kremer
Device feature risk-based approachPatient exposure risk-based approach

Presenter Notes
Presentation Notes
Last two points to end on



Cleaning Families Established



Kremer Classification 
Benefits
• Increased processing efficiencies and 

compliance within Sterile Processing 
Departments

• Complement the Spaulding Classification to 
ensure cleaning focus and develop cleaning 
families

• Communication of cleaning risks with 
reusable medical devices

• Improve and standardize instructions for 
use (IFU)

Presenter Notes
Presentation Notes
They had the power all along and the cleaning classification will give them a tool to build family groups and perform verification 



Conclusion



Questions?
Dr. Terra Kremer

tkremer@its.jnj.com
www.linkedin.com/in/terra-kremer-3a369911

mailto:tkremer@its.jnj.com
http://www.linkedin.com/in/terra-kremer-3a369911
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