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Webinar Housekeeping

ÅIt is important to note that all opinions and statements are those of the individual making 
the presentation and not necessarily the opinion or view of IAFP.

ÅAll attendees are muted. Questions should be submitted to the presenters during the 
presentation via the Questions section at the right of the screen. Questions will be answered 
at the end of the presentations.

ÅThis webinar is being recorded and will be available for access by IAFP members at 
www.foodprotection.orgwithin one week.

http://www.foodprotection.org/


Todayôs Moderator

Director of Business Development, Food Safety & Technical Consulting

Diversey, Inc.

Christopher Jordan

For 21 years, Chris Jordan has worked in food safety & kitchen hygiene within the retail sector 

at Diversey, Inc.  Chris has led key account sanitation programs, business development, food 

safety auditing, and food safety training programs.  He works to strengthen customersô cleaning 

& food safety programs by focusing on actionable, science and data driven results.   Chris led 

the development of several key customer data and reporting plans within Diverseyôs customer 

base, and he continues to work on innovation paths to continuously improve food safety 

systems. Chris is currently the Director of Business Development and the Food Safety & 

Technical Consulting Team for Diverseyôs North American Retail, Foodservice, and Hospitality 

sector.  



Todayôs Presenters

David Buckley, Diversey

David Buckley is the Director of Technical Consulting for the Retail and Food Service sectors 

in North America at Diversey, Inc. He is responsible for consulting on food safety, sanitation,

and infection prevention, and control programs. He liaises with marketing and R&D to help

guide sanitation product development, and he leads and conducts independent field research

tied to improving customer hygiene and sanitation practices. 

Prior to working at Diversey, David earned his Ph.D. in microbiology from Clemson University

where he focused on environmental control of noroviruses and improving hygiene outcomes in

food settings. David was also a postdoctoral research microbiologist at the USDA-ARS. 

His focus was on the investigation of novel intervention technologies to improve food safety.

David is also active within the IAFP community and currently serves as the secretary for the

Food Hygiene and Sanitation PDG.



Todayôs Presenters

Debra Smith, Vikan

Deb has over 35 years of food safety & research experience. Before joining Vikan she worked 

for the UK governments Food Safety Division; and as Food Hygiene Research Manager at 

Campden BRI. Deb holds qualifications in Applied Microbiology, Nutrition & Food Science, 

Advanced Food Hygiene and HACCP. She is also a qualified FSSC 22000 Lead Auditor.

Deb has authored & co-authored numerous food safety & hygiene publications, and regularly 

presents her work at National and International food safety events. Deb is current Chair of the 

CampdenBRI Microbiology MIG; a Fellow of the IFST, and sits on their Scientific Committee, 

and Food Processing Special Interest Group. 

Deb has been a member of IAFP for nearly 20 years and is Treasurer of the UK IAFP Affiliate. 

At Vikan Deb provides food safety and hygiene advice, training, and support, both internally 

and to the food industry.
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3 Essentials for Facilty Hygiene 



Cleaning and Antimicrobial Chemistry 
David Buckley, Ph.D.
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Safety               Quality and Shelf Life               Aesthetics 

Cleaning and Microbial Control

3 Key Reason for Sanitation 
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Safety

https://www.cdc.gov/foodborneburden/2011-foodborne-estimates.html
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USDAôs Economic Research Service 
estimates 31% of food loss at the retail 
and consumer levels. This 
corresponding to about 133 billion 
pounds and $161 billion of food 

Quality and Shelf-Life

Pao, S., and P. D. Petracek. "Shelf life extension of peeled oranges by citric acid treatment." Food Microbiology 14.5 (1997): 485-491.
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Aesthetics

www.istockphoto.com
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Rules to Sanitation

ÅRule 1: Process beats chemistry EVERY time

ÅRule 2: Cleaning boils down to 4 factors

ÅRule 3: There are uncontrollable variables that 

impact cleaning 

Cleaning performance = Ti * A * C * Te

Where
Ti = Time
A = Action
C = Chemical
Te = Temperature

sanimatic.com
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Time

Å The longer you clean, the cleaner a surface

Å Soil removal may not be linear over time

Å May not require user to continually work

0 Minutes 10 Minutes
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Mechanical Action
ÅSometimes, the best cleaning chemical is elbow grease

Å There are many ways to increased mechanical action but most are not 

practical or safe in retail and food service operations 
Å Manual scrubbing

Å Abrasives

Å High pressure spray ïnot recommended

Å Ice blasting ïnot recommended

More on mechanical action from Vikané
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Chemical

ÅMany types of cleaners and active ingredients. 

Å The nature of a cleaning chemical greatly impacts cleaning results.

Ingredient

Acids

Caustics

Free Available Chlorine

Quaternary Ammonium Compounds

Peroxides

Peracids

Acid Anionics

Alcohols



16 www.diversey.com

Temperature

Å In general, higher temperature removes more 

soil

Å However, too much heat can be problematic.
Å Hot water temperatures may inactivate some 

cleaners ï

Å Enzymatic

Å High temperatures can make some soils more 

tenacious and hard to clean

Å Burn on soils
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So what is the BEST Cleaning process formula?

Cleaning performance = Ti * A * C * Te

ÅCorrect answer: it depends!

Å Optimizing TACT is about compromise. One TACT approach is likely not the 

same for another environment. 

Å That means that there is no BEST TACT equation.

Å It needs to be set empirically

Å It needs to be set for each location

Å It needs to be set for each task
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Remember Rule 3:  

There are uncontrollable variables that impact cleaning 

Å Optimum TACT variables need to be established empirically because there are other 
variables that impact cleaning when youôre NOT cleaning 

Å Regulatory issues
Å Nature of the soil
Å Nature of the equipment
Å Nature of the product being processed
Å Nature of the production process
Å When the surface was soiled
Å Sustainability issues
Å Safety
Å Compatibility
Å Cost
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Å What is soil?

Å Most soil in grocery and foodservice areas is 

(oddly enough) food.

Å Breaks down into several large categories:

Å Organic soil: carbohydrate,  protein, lipid

Å Inorganic: salts and scales

Å Miscellaneous: Stones, machine oils, etc

Å How do you remove these soils?

[ŜǘΩǎ ¢ŀƭƪ {ƻƛƭǎ



Our World
ÅSoils we worry about are not water soluble

Å Water soluble soils exist but they do not get a lot 

of attention because they readily dissolve in water

ÅAqueous cleaning solutions
Å Solvent based cleaning systems exist (i.e. dry 

cleaning) but not in the environments that we are 

discussing today

This is usually what we deal withé

www.mindomo.com/



We have many ways to address this issue

Modify the solution properties
Å Surfactants

Å Solvents 

Å Chelants (note that these are often called 

ñBuildersò)

Å Alkalinity

Modify the soil properties
Å Chelants

Å Acidity

Å Bleaches

Å Enzymes / Microbes

Modify the substrate
Å Beyond the scope of this talk
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Which chemical do you use to clean?

Type of soil Example Optimum cleaner chemistry

Organic soils

Carbohydrate Sugar, starch, caramel Surfactant, alkalinity

Protein Casein Chlorine, alkalinity, surfactants

Fat Tallow, lard, seed oils, resins Alkalinity, surfactants

Petroleum Greases, oils, lubricants Solvent

Inorganic soils

Monovalent salts sodium chloride Acid or high levels of Chelant

Milk stone Calcium nitrate Acid or high levels of Chelant

Food stone Beer, milk, and celery stone Acid or high levels of Chelant

Metallic deposits Rust, aluminum oxide Acid or high levels of Chelant
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A Regulatory Pause

Å Cleaning. Part 4-6

Å Rinsing. Section 4-603.16

Å Sanitizing. Part 1-2 (40 C.F.R § 180.940)

Å Detergent-Sanitizer. Section 4-501.115

Å Nonfood-contact surfaces. Requirement not addressed

Å Disinfectants. Annex 3, section 2-501.11 Vomiting and 
Diarrheal Events

Å Concentration verification. Subpart 4-302.14

From Fraser et al. 2021



How About Some Practical Advice?

https://www.dreamstime.com/
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Meat, poultry, seafood 

leads to high fat, high 

protein, and large quantity 

soil.

Cleaner of choice is usually 

chlorinated alkali

Dough, batters, pastas 

usually contain high 

carbohydrate level and 

high protein

Chlorinated alkali is a 

common choice. However, 

built cleaners with 

ethoxylated alcohol and 

acid does well, too

Vegetables have high 

carbohydrate with some 

stone issues (e.g. celery 

and spinach stone).

Any cleaner with surfactant 

cleaners can work well for 

these applications, it helps 

if it is ñbuiltò

Carbonized or burnt 

on soil of any sort is 

usually cleaned with 

high caustic levels (1-

5%) 

Milk contains 

Carbohydrate (milk 

sugar), protein, fats, 

minerals, and water

Some Practical Advice

www.kitchenviva.com/

Use chlorinated alkali 

cleaners
Potassium hydroxide
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Allergen removal

ÅAllergens are not bacteria.

Å You cannot sanitize them away.

Å You cannot (practically) degrade, denature, heat, oxidize, or otherwise 

inactivate allergens.

=
Annous et al. 2009 IFT 
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Cleaning to remove allergens

Å Wet cleaning

Å Allergens are almost always proteins so a cleaner that is well suited to 

cleaning high protein soil is often a good choice.

Å Chlorinated alkali detergent is a standard and effective choice

Å Remember the variables (TACT and others) they apply here too

Å Removal is the most important piece abatement of  allergens

17

Cl
Chlorine

25.4527
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Why do we care about biofilms?

Biofilms are concern because they may act as sources of contamination resulting in, 

product contamination, quality failures, reduced shelf life, organoleptic changes, and 

corrosion of equipment.

Annous et al. 2009 IFT 
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Where will biofilm grow
Slicers, Grinders, Band saws, Dicers, Blenders,

Hand Tools, Gloves, Aprons, Containers, Bins, 

Baskets, Equipment Framework, Floors, Sinks, Inside 
Hoses, 

Sponges, Brushes, Green scrubbies, Floor scubbers, 
Trolleys, Fork Lifts, 

Condensate, Carts, Gaskets, Walls, Ice Makers, 

Mops, Tow Motors,  Racks

On/Off Switches, Inside Air Lines, 

Standing H20, Scrapers, 

Trash Canss, HVACééé... 

Did we say Drains???

Heôs here 

Heôs there.
Ted Lasso, Apple TV
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Eliminating Biofilms

Exopolysacharide

Å Carbohydrates 

Å Protein

Å DNA

Microorganism

Å Carbohydrate

Å Protein

Å Lipid

Å Minerals

Å Trace compounds

What is soil in a food processor made of?

Å Carbohydrates 

Å Protein

Å DNA

Å Lipid

Å Minerals

Å Trace compounds

Biofilms = Soil
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Sanitizers

ña substance, or mixture of substances, that reduces the bacteria population in the inanimate 
environment by significant numbers, but does not destroy or eliminate all bacteria. Sanitizer 

meeting Public Health Ordinances are generally used on food contact surfaces and are 
termed sanitizing rinsesò 

EPA 40 CFR § 158.2203

The EPA quantifies this definition through their Product Performance Testing 

Guidelines. That is, food contact, non-food contact surface, and soft surface 

sanitizers must meet a 5-log (99.999%), 3-log (99.9%), and 3-log (99.9%) 

reduction, respectively, of specific Gram positive and negative bacteria.

EPA Product Performance Testing Guidelines

ñreduction of 5 logs, which is equal to a 99.999% reduction, of representative 

disease microorganisms of public health importanceò 

FDA Food Code Section 1-201.10 (B)Sanitizers are critical to 

sanitation but require 

adequate cleaning prior to 

application
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Conclsuion
Results of a two step process that combined first a cleaning step and then a sanitizer 
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Hazards:
ü Microbial  (Norovirus, Listeria, Salmonella, E. coli, 

microbial biofilms)

Wheat

Risk:
1.CDCs top 5 major risk factors related to food 

safety practices within the retail food industry 

includes: 

ü Food contamination due to unclean facilities, 

equipment, or utensils

1. Foodborne Illness Outbreaks at Retail Establishments ð

National Environmental

Assessment Reporting System, 16 State and Local Health 

Departments, 2014ï2016.

MMWR (cdc.gov)

CrustaceanFish

Peanut Soybean

Tree nutsMilk Egg

Sesame

ü Allergens

ü Foreign material



Control:

ü Selection

ü Use

ü Maintenance 



üSelection

ü *Materials of construction

ü food contact compliance

ü durability

ü *Design & construction

ü cleanability

ü fitness for purpose

ü colored for ease of identification

ü People

*Hygienic Design

üUse
ü preparation for first use

ü minimizing spread of contamination

üMaintenance
ü equipment as a source of contamination

ü equipment decontamination

ü inspection & replacement

ü storage



üMaterials of construction

üDesign and construction

Materials of construction must not allow 

the, 

ü migration of harmful substances, or 

ü impart colors, odors, or tastes to the food 

under normal conditions.

ü Must not be a source of foreign bodies

ü EC Directive No. 10/2011, & 

Regulations 178/2002 & 

1935/2004,& subsequent 

amendments & updates.

ü The FDA Regulation CFR21 



Design and construction

Good hygienic design principles 

ü avoid recesses, nooks & crannies

ü no fixings & fastenings

ü all areas accessible for easy 

decontamination

ü of one-piece construction, or quick & 

easy to take apart / re-assembled 

ü have a smooth surface

*EHEDG Guideline 8  

"Hygienic Equipment Design Criteriaò

https://www.ehedg.org/guidelines/fre

e-documents/

https://www.3-a.org/Knowledge-

Center/E-learning-

Modules/Overview-of-Principles-of-

Hygienic-Design

https://www.vikan.com/uk/services/hygienic-design-of-cleaning-tools

http://viewer.ipaper.io/vikan/food-safety-information/ultra-hygiene/ultra-hygiene-advertorial-en-300/

https://www.ehedg.org/guidelines/free-documents/
https://www.3-a.org/Knowledge-Center/E-learning-Modules/Overview-of-Principles-of-Hygienic-Design
https://www.vikan.com/uk/services/hygienic-design-of-cleaning-tools
http://viewer.ipaper.io/vikan/food-safety-information/ultra-hygiene/ultra-hygiene-advertorial-en-300/


Biofilm build-up under 

the screw thread 

handle fixing

Site-made floor scraper 

contamination traps / 

difficult to clean

Materials of construction?

UV gel ócontaminationô 

trapped in surface defects 

after cleaning

Poor surface finish





Fully-molded

construction
Drilled and stapled

construction

One-piece or Fully-molded construction

https://www.vikan.com/uk/services/vikan-blog/understanding-bristle-fixation-in-food-industry-brushware/

https://www.vikan.com/uk/services/vikan-blog/understanding-bristle-fixation-in-food-industry-brushware/


Foam-bladed squeegee 
ü With easy to remove, 

replaceable cellular rubber 

blades

ü Effective & efficient removal of 

liquids in low-risk areas

Fully-molded Squeegee
ü With single TPE bladed

ü Very good hygienic design

ü For high-risk areas & food contact 

surfaces



Soft bristled brush 
ü Soft bristled for removal of 

loose dry powders

Stiff bristled brush 
ü Stiff bristled for removal 

of dried on soils (can be 

used wet or dry)

Squeegee
ü Sometimes used instead of a broom 

as more effective on some floor 

types, doesnôt clog and is easier to 

clean.


