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What’s worse than finding a pathogen in 

your facility?



Finding it again



IDENTIFYING OUR RISK

We’ve just found our second 

Listeria spp. positive, 10 days after 

finding the first.

How bad is our 

problem?



UNDERSTANDING THE PROBLEM

Is the second positive related to the first, or just an 

unlucky coincidence?



UNDERSTANDING THE PROBLEM

If you’re not sequencing your samples,

you’re just rolling the dice



RESIDENT STRAINS

If your facility is found to have a resident strain, the 

consequences can lead to a shutdown and / or recall



REACTING TO A RESIDENT STRAIN

Do we send our 

sanitation team back 

in there to keep 

whacking away like 

they have been?



REACTING TO A RESIDENT STRAIN



INSANITY



Don’t give up on your sanitation practices right away.

❖ Double their timeframe

❖ Disassemble as much as possible

❖Observe and Recommend

If that doesn’t work…

FINDING A BETTER SANITATION WEAPON



REACTING TO A RESIDENT STRAIN



In order for any sanitation method to be effective, the following points must be 

satisfied.

The sanitation method must:

❖ Be able to kill the organism in question

❖ Achieve good and complete distribution

❖ Achieve thorough and total penetration

❖ Achieve sufficient contact time 

at the correct concentration  

FINDING A BETTER SANITATION WEAPON



Can our current sanitation method:

❖ Kill the organism in question?

❖ Reach all surfaces within the environment?

❖ Reach into the cracks and crevices?

❖ Can we hold it long enough to obtain the right dosage?

WHERE ARE OUR SHORTCOMINGS?



Can our current sanitation method:

✓ Kill the organism in question?

× Reach all surfaces within the environment?

× Reach into the cracks and crevices?

× Can we hold it long enough to obtain the right dosage?

WHERE ARE OUR SHORTCOMINGS?



BREAK THE CYCLE

Pathogens become 

established in a 

crevice

Pathogens multiply 

and leave the 

crevice

Sanitation

Some Pathogens 

Survive to Continue 

the Cycle
Seek and Destroy

Seek and Injure
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Scratch in stainless 

steel harboring 

listeria

Pseudomonas  growing in a conveyor belt

Scratches2,3 - Crevices -

Punctures1
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HARD TO CLEAN AREAS



Chemical Properties

 Yellow-Green Gas 1

 Water Soluble 2

 Boiling Point -40o C/F 3

1. Ability to be monitored in real time with a photometric device. 
Not subject to condensation or affected by temperature gradients.

2.     Ability to penetrate water (not all sterilants can penetrate water, vapors can not)

distribution and penetration.

WHAT IS CHLORINE DIOXIDE GAS?CHLORINE DIOXIDE GAS



How does chlorine dioxide gas fulfill the following 

Can chlorine dioxide gas:

❖ Kill the organism in question?

❖ Reach all surfaces within the environment?

❖ Reach into the cracks and crevices?

❖ Can we hold it long enough to obtain the right dosage?

CHLORINE DIOXIDE GAS



Chlorine dioxide gas is registered as a sterilant 

with the US EPA, which means it is capable of 

eliminating all viruses, bacteria, fungi and 

spores.

Two hour contact time for 6-log 

(99.9999%) reduction of spores.  All 

decontaminations are performed to 

provide a sterilization level kill.

Chlorine Dioxide Gas

Registration Sterilant

BIOCIDAL EFFECTIVENESS



DISTRIBUTION
A chemical can’t kill what it can’t reach.

Chlorine Dioxide Gas

Boiling Point -40°C/F

Natural State at Room Temperature Gas

Chlorine dioxide gas is able to evenly fill the area it is 

decontaminating, no matter how large, tall or filled with 

equipment.

Gasses fill the space they are contained within evenly and completely.



Magnified scratch in 

stainless steel 

harboring bacteria

PENETRATION INTO CREVICES
Organisms sizes vs ClO2 molecule
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WET AREAS
As chlorine dioxide gas is water soluble. It is able to 

maintain its efficacy within water, so areas do not 

have to be completely dry for the process to work.

As wash downs and manual cleaning traditionally 

occur prior to decontamination, using chlorine 

dioxide gas means that surfaces do not need to be 

completely dry prior to decontaminating.
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DRAINS

When drains are a 

known “hot spot”, a 

gas inject (red) tube 

can be inserted 

directly into the drain 

to ensure that the gas 

is hitting that area at a 

high concentration.
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BIOFILMS
Chlorine dioxide gas and liquids are effective against biofilms. 

2010: The Department of Food Science at Purdue University determined liquid CD

resulted in significantly greater log reduction of biofilm cells.

2014: The Republic of Korea’s Department of Biotechnology and University of Georgia’s 

Center for Food Safety determined that the antimicrobial activity of chlorine dioxide gas 

was higher than that of the aqueous, and spores were inactivated within one hour.



EFFICACY & VALIDATION
QA Method Description

Concentration Monitor Verifies the concentration of CD gas during a 

decontamination and overall cycle dosage

Biological Indicators Verifies that the decontamination cycle achieved 6-log 

sporicidal reduction

Positive for growth

(Decon unsuccessful)

Negative for growth

(Decon successful)



ELIMINATING RESIDENT STRAINS

Chlorine dioxide gas has been used by some of the largest 

companies to battle some of the largest and most well known 

recalls in the past ten years.

Such as….



COMPANIES WE’VE HELPED

In 2009, we helped [REDACTED BY LEGAL] eliminate their [REDACTED BY 

LEGAL] contamination in [REDACTED BY LEGAL].

In 2015, we helped [REDACTED BY LEGAL] start back up after their 

[REDACTED BY LEGAL] contamination and recall.

In 2019, we helped [REDACTED BY LEGAL] eliminate their [REDACTED BY 

LEGAL] contamination and resume production.

In 2020, we helped [REDACTED BY LEGAL] eliminate their [REDACTED BY 

LEGAL] contamination in [REDACTED BY LEGAL].



PREVENTING RESIDENT STRAINS

What’s the best way to prevent resident strains?



PREVENTING RESIDENT STRAINS

What’s the best way to prevent resident strains?

Stop them from entering!



PREVENTING RESIDENT STRAINS

How do pathogens enter your facility?



PREVENTING RESIDENT STRAINS

Pathogens can enter your facility via:

❖ Incoming water

❖ The air

❖ Your people

❖ Used equipment

❖ Supplies and Ingredients



INTRODUCTION VIA WATER

If you use irrigation systems, check your water quality.

Water quality can be improved via:

❖ Ultraviolet light

❖ Chlorination

❖ Chlorine dioxide 



INTRODUCTION VIA WATER

Examine your facility during a 

heavy rainstorm to check for 

leaks in the roof, water coming 

through doorways, windows, 

and anywhere else

Correct any points of water 

entry.



INTRODUCTION VIA AIR

Your supply air and compressed air should both be checked periodically

Air quality can be improved via:

❖ Filter Air (HEPA or MERV)

❖ Ultraviolet light

❖ Chlorine dioxide gas (for compressed air lines)



INTRODUCTION VIA AIR

Your supply air and compressed air should both be checked periodically

Airborne contamination risks can be controlled via:

❖ Filter Air (HEPA or MERV)

❖ Ultraviolet light

❖ Chlorine dioxide gas (for compressed air lines)

❖ Differential pressures between zones



UV LIGHT FOR AIR DISINFECTION

Biofilm growth on cooling 

coils can increase static 

pressure within the 

system, making it work up 

to 30% harder, increasing 

energy consumption. 

UV-C lamps can be used 

to control biofilm growth  

on cooling coils, 

maintaining optimal 

cooling capacity and 

energy consumption



UV LIGHT FOR AIR DISINFECTION

Continuous UV-C Air 

Treatment Units can be 

installed within 

production areas or 

laboratories.

Air is pulled into the unit, 

disinfected, and returned 

back to the environment, 

allowing for continuous 

use even when the space 

is occupied.



COMPRESSED AIR DISINFECTION

Chlorine dioxide gas can 

be introduced into the 

compressed air lines in 

order to eliminate 

pathogens

As a dry gas, chlorine 

dioxide can flow 

throughout piping 

systems extremely well 



CREATE PRESSURE DIFFERENTIALS
Organisms are not like salmon.

Have higher pressure in critical areas, to keep airflows directed outwards towards 

less critical (dirtier) areas.



PEOPLE

Having a strict policy towards the movement of equipment, supplies, and 

personnel within your facility can eliminate the transit of pathogens within your 

facility.  The more pathogens are transferred, the greater the risk of a resident 

strain being established.

❖ Create a unidirectional workflow between zones

❖ Have separate equipment / tools for each zone



EQUIPMENT

If you bring a new/used piece of equipment into your 

facility, how do you know its clean?



EQUIPMENT

New and used equipment can be decontaminated just before being brought into 

the facility to ensure it is pathogen free.

Decon in Trailer / Container Decon tented equipment at the dock



SUPPLIES

Tools and supplies 

brought into your 

production area can 

be harboring 

pathogens and 

organisms.



SUPPLIES

These tools and supplies can be placed into 

a UV disinfection chamber prior to being 

brought into the production area



SUPPLIES

These tools and supplies can be placed into 

a UV disinfection chamber prior to being 

brought into the production area



SUPPLIES

These tools and supplies can be placed into 

a UV disinfection chamber prior to being 

brought into the production area



INGREDIENTS

Incoming supplies can be a vector for pathogens as well

What can you do about this?



Ask Jeff after the break

Thank you!

Kevin Lorcheim

Sr. Manager

ClorDiSys Solutions, Inc

kevinlorcheim@clordisys.com


