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Scientific Integrity

* |AFNS mobilizes government, industry, and academia to drive,
fund and lead actionable science - food safety and nutritional
science - to advance public health

Transparency « We catalyze the creation of scientific knowledge by funding

external researchers and convening experts to support positive
change

Collaboration

* Qur collaborative and inclusive structure empowers members to
bring forward the diverse perspectives of the entire food and
beverage ecosystem

Public Benefit

www.iafns.org
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Low Moisture Foods

Foods with water activity (a

) less than or equal to 0.85
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Low Moisture Foods: Pathogens of Concern

Listeria Gronobacter
monocytogenes
Salmonella Escherichia coli

' <
» 1afns

™



Dry Doesn't Mean Safe

Pathogen Survival

o Salmonella, Listeria, Cronobacter can survive for extended
periods of time, increasing the potential for foodborne iliness

 Salmonella becomes more heat resistant as the water
activity decreases

« Composition of the food (fat, protein, acidity) also affects
heat resistance

' 'Iafns (FDA, March 2009 Draft Guidance for Industry; Salmonella in Foods Containing Peanuts)
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How are Pathogens Introduced?

Cross- Processing Introduction of Water
Contamination Environments/Equipment

Ingredients Packaging Storage/Transportation Home Preparation
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Low Moisture Foods by Microbial Risk

FAO/WHQO “Ranking of Low-Moisture Foods in Support of Microbiological
Risk Management” (2022)

TABLE 3.12 Overall impact for each LMF category and final ranking of LMF categories

Code Category name E:t;matinnal fﬂi‘;’;’:;‘ ] ﬂn'sﬂfnfﬁm Efmm ) E::?:Itl ) E:ﬁ"ﬂ
trade (v} < (vy) = [dis-walue]

Cat Cereals and grains 100.0 459 575.9 500 58.3 1
Cat2 Confections and snacks 485 354 15.7 297 32.4 5
Cat 3 Cried fruits and vegetables 12.0 12.2 1.6 44.4 21.0 b
Cat 4 Cried protein products 18.4 10:0.0 565 4.0 54.5 2
Cats Muts and nut products 16.3 g4.8 15.1 18.1 42.0 7
Cat Seads for consurmption 0. 0.0 1.0 34.5 5.8 T
Cat7T Spices, dried herbs and teas 1.7 528 9.8 6.5 44,6 3
Mormalized weights W =16.7% W, =37.0% W, =18.5% W, =27.8%

4I afns 100.0%




Notable Outbreaks

Year Implicated Pathogen Number of
Food Cases

2023 Flour Salmonella Infantis

2018 Cereal Salmonella Mbandaka 135
2016 Flour Escherichia coli O121; 026 63

2008; 2006- Peanut Butter Salmonella Typhimurium; 714; 628
2007 Salmonella Tennessee

1998 Toasted Oats  Salmonella Agona 209

‘ 1afns

Karuppuchamy et. Al, 2024, Journal of Food Science 11



What about non-human
Low-Moisture Foods?




Low Moisture Foods: Pet Food

Two-thirds of households in the United States own at least one pet
(Acuff, 2021)

‘ 1afns



Low Moisture Foods: Pet Food

Se rﬁi;Dry Wet

5-12% Moisture Content 22-35% Moisture Content 65%+ Moisture Content
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How are Pathogens Introduced?

Contaminated Processing  Cross-Contamination Storage/Transportation Additives and Flavor
Environments/Equipment

Ingredients Rendered Meats and Poultry By-Products
) Animal Products
1afns




Not Just a Risk to Pets, But to Humans Too




Not Just a Risk to Pets, But Humans Too

Ways that Humans Acquire Foodborne Pathogens from Pet Foods
from the Carrier Pet:

 Contaminated Saliva
» Unsafe Pet Food Handling
 Pet Feces

* Direct Contact with Contaminated Pet Food

‘ 1afns Dhakal et al., 2024
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Pet Food Outbreaks

Year Implicated Food Pathogen Number of Human
llinesses Cases

2025 Kibble/Freeze Dried Dog Food Salmonella spp.

(Canada) and Treats

2023 Dry Dog and Cat Food Salmonella spp. n/a

2023 Dry Dog and Cat Food Salmonella Kiambu 7

2022 Indoor Complete Dry Cat Food Salmonella spp. n/a

2012 Adult Dog Lamb & Rice Formula  Salmonella spp. 49
for Dogs

2008 Dry Pet Food Salmonella Schwarzgrund 79

:gafns
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Ways to Keep LMFs Safe

Physical Biological

* Thermal * Organic Acids » Bacteriophage
* Cold Plasma  Plant Derived « Competitive
e Pulsed LED Antimicrobials Microflora
» Dry Cleaning and » Controlled Moisture
Sanitation Cleaning

* Environmental &
Facility Design
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Ways to Keep LMFs Safe
\
e Thermal
* Cold Plasma
* Pulsed LED
* Environmental & Facility Design

* Dry Cleaning and Sanitation
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Cleaning vs. Sanitation

Cleaning

Sanitizing

‘ 1afns

Removal of soil, food residue, dirt,
grease or other objectionable
matter from food contact surfaces

Destroys microorganisms, such
as pathogens that contaminate
that surface

Codes Alimentarius- FAO, n.d. 5,



Strategy

Dry Cleaning (Scraping, Brushing,
Wiping)

HEPA Vacuuming

Alcohol- or Solvent-Based Wipes
Limited-Moisture Cleaning (LMC)

Superheated Dry Steam
Tool & Zone Segregation

Air & Dust Control

Verification & Monitoring

: Tafns
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Dry Cleaning and Sanitation Strategies

Purpose / Use

Removes residues and dust without water.

Captures fine powders and microbes without aerosolizing.

Kills microbes; fast evaporation avoids added moisture.

Small amount of cleaner + forced drying for sticky
residues.

High-heat, low-humidity sanitizing; avoid condensation.
Dedicated color-coded tools prevent cross-contamination.

Filtered, dry air limits recontamination and condensation.

Confirms cleaning effectiveness through testing.

22




Ways to Keep LMFs Safe
* Organic Acids
* Plant Derived Antimicrobials
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Ways to Keep LMFs Safe \

» Bacteriophage
» Competitive Microflora
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Ways to Keep LMFs Safe

Physical Biological

* Thermal * Organic Acids » Bacteriophage
* Cold Plasma  Plant Derived « Competitive
e Pulsed LED Antimicrobials Microflora
» Dry Cleaning and » Controlled Moisture
Sanitation Cleaning

* Environmental &
Facility Design
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Overlap in Preventative Strategies

» State and Federal Regulations

 FSMA

* Preventative Controls for Animal Foods (21 CFR 507)
» Zone-Based Facility Design
* Implementation of Environmental Monitoring Plans

* “Water is Glass” Mentality
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Gaps in Low Moisture Food Safety

Survey of LMF Industry and Stakeholders revealed the key food
safety challenges and research needs:

* Food Safety Culture
 Cleaning, Sanitation and Hygienic Design
« Pathogen Reduction

« Adoption of Food Safety Technology

‘ 1afns

Han et al. 2024 27



Food Microbiology Committee

Committed to improving the understanding and control of microbial
food safety hazards to enable data driven decision making.

Catalyzing Cross-Sector Knowledge
Science Dialogue Mobilization




Current Research Support

IAFNS Food Microbiology Committee Funded Research:

Development of Nonpolar Antimicrobial Delivery System for
Dry Sanitation

« Aims to develop and validate non-polar sanitizing
formulations for dry cleaning

e Alternative to alcohol-based sanitizer

‘ 1afns
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Connected Responsibility, Shared Interests

To reduce risk:
* Invest in preventative controls and environmental monitoring
* Recognize shared science that underpins safety

« Continue to innovate in science and technology

L 1afns
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‘ lafns.org

@IAFNS_science

https://www.linkedin.com/
Thank YOU m company/iafns-science
Caitlin Karolenko, PhD @ @IAFNSConnect

Scientific Program Manager
ckarolenko@iafns.org
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