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Topics

■ What is clean?
■ Why do we need to clean?
■ How do we clean?
■ What about biofilms?
■ Importance of ver ification
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W hat is clean?

■ CODEX - The removal of soil, food residues, dir t,
grease or  other  objectionable matter .

■ Cr iter ia to judge cleanliness
■ Visual
■ ATP
■ Microbiological tests
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Better  quest ion – what is sani tat ion?

■ Incorporate a disinfecting step…
■ Disinfection: Reduction by means of biological or  

chemical agents and/or  physical methods in the 
number of viable microorganisms on sur faces, in 
water  or  air  to a level that does not compromise 
food safety and/or  suitability. 

(Codex  - https://www.fao.org/fao-who-codexalimentar ius/sh-
proxy/en/?lnk=1&ur l=https%253A%252F%252Fworkspace.fao.org%252Fsites%252Fcodex%252FStandards%252FCXC%2B1-1969%252FCXC_001e.pdf)
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Quanti fying sani tat ion, exam ples

■ US, For  Quaternary Ammonium products
■ Food contact sur face – reduce contamination by 5 logs, 30s
■ Noncontact sur face – reduce contamination by 3 logs
■ Standard test organisms

■ EU includes
■ Bacter ial suspension test – 5 log reduction, 5 min
■ On a hard sur face carr ier  in the presence of inter fer ing

substances – 4 log reduction
■ Standard test organisms
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W hy do we do sanitat ion?

■ Product safety
■ Product quality - extend shelf- life
■ Comply with government regulations
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To prevent foodborne i l lness…
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United States - 48 
million cases

Australia - 4.1 million 
cases

EU - 49.4 million 
cases

China - Surveillance 
beginning

Global foodborne illness estimate: 600 million cases and 420,000 deaths

Canada - 4 
million cases

Africa - Surveillance 
beginning
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Sanitat ion contr ibutes to foodborne i l lness

Adapted from CDC 2018  https://www.cdc.gov/fdoss/pdf/2016_FoodBorneOutbreaks_508.pdf

Poor Personal 
Hygiene

26%

Unsafe Source
23%

Improper Holding
34%

Inadequate 
Cooking

11%

Contamination from Equipment 
or Environment 6%
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Part of foundation for food safety programs

Good Manufacturing Practices

Prerequisite Programs

Food Safety Culture

Hazard Analysis, CCPs, monitoring, corrective action

Facilities Supplier Control Specifications Production 
Equipment

Cleaning & 
Disinfection

Personal 
Hygiene Training Chemical 

Control

Receiving, 
Storage& Shipping

Traceability
& Recall Pest Control Formulations 

& Recipes

Glass & Foreign 
Material Control Waste Disposal Labeling Employee 

Handling Practices
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US im por t r efusals, often l inked to “ insani tar y m anufacture”
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“ Optim al  Sani tat ion”  =   
Applying Appropr iate Risk  
M anagem ent Pract ices To 
Effect ively M anage Risks
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H ow do we clean?

■ Sanitation is Cleaning and Disinfecting 
■ Need to consider

■ Sanitary design
■ Right products
■ Right procedures
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CLEANING & DISINFECTING

1. Pre-Rinse
2. Clean – use the right cleaner
3. Rinse
4. Disinfect – use the right 

disinfectant
5. Rinse if needed
6. Verify

Mechanical 
Force

Temperature

Time

Concentration

Coverage

ChemistryTemp

Time

Disinfecting 

Cleaning

2022 Ecolab USA Inc.  All rights reserved
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Chemistry of cleaning
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Alkaline ingredients disperse or dissolve organic soil particles by charge repulsion

Soil

Soil
Soil

Soil

Soil

Soil
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© 2020 Ecolab USA Inc. All rights reserved.

Cleaner functions
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Chemicals are selected to remove soils 
Selected for the soil, the substrate and adhesion

Alkaline Cleaners: pH > 9 (sodium hydroxide, 
phosphates)

o Dissolve proteins, sugars, and starches
o Dispersion of soils
o Saponification of fats

Acid Cleaners: pH < 2 (nitric, phosphoric, sulfuric acid)
o Dissolve proteins, sugars, starches, and minerals (i.e., 

stone)

Solvents
o Dissolve fats, greases, and oils

Oxidizing Agents (sodium hypochlorite, hydrogen 
peroxide)

o Hydrolyze proteins

2022 Ecolab USA Inc.  All rights reserved
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To m axim ize disin fectant effect iveness

■ Need clean sur face
■ Intimate contact with contaminant

■ Considerations
■ Temperature
■ Concentration
■ Contact t ime
■ pH
■ Composit ion of makeup water
■ Number and type of microorganisms
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Fol low disin fectant label  instruct ions

■ Prepare only in potable water
■ Use fresh solution

■ Not reused
■ Accurate concentration

■ Too low - questionable efficacy
■ Too high - violates regulation
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Ideal sanit izer

■ Broad antim icrobial activity
■ Rapid Kill
■ Easily prepared and soluble in water
■ Stable
■ Tolerant of soil, hard water , etc.
■ Environmentally compatible and non- toxic
■ Noncorrosive
■ Economical
■ Safe to use
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Sanitar y design pr inciples for  product ion equipm ent

■ Cleanable

■ Made of compatible mater ials

■ Accessible for  inspection, 
maintenance, cleaning, 
sanitation 

̶ If you can’t see it, you can’t clean it!

■ No product or  liquid collection 
areas

■ Hollow areas elim inated or  
sealed
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Based on Principles of Sanitary Design American Meat Institute (AMI)

■ No niches
■ Sanitary operational 

per formance
■ Hygienic design of maintenance 

enclosures
■ Hygienic compatibility with 

other  plant systems
■ Validated cleaning & sanit izing 

procedures
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Biofi lm
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A biofi lm  com m unity

■ Bacter ia, other  m icrobes
■ Built on and encapsulated in 

matr ix of polysacchar ides
■ Consists of m icrobes, 

proteins, carbohydrates, 
m inerals, food soils

■ May be present as dry fi lm, or  
gel like slime 

■ Some visible, many are not
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Artist: P.
Dirckx, Center
for Biofilm 
Engineering
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Artist: P.
Dirckx, Center
for Biofilm 
Engineering
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Artist: P.
Dirckx, Center
for Biofilm 
Engineering

7th
 IN

TERNATIO
NAL 

FOOD S
AFETY C

ONGRESS



25

OH-

Step 2

 Over-riding: pre-treatment and alkaline
detergent interact, triggering a reaction that

ruptures the biofilm.

Step 4

Step 3

 Alkaline detergent addition: Immediately 
following Step 1, an alkaline detergent is

circulated through the system; the rise in pH 
and temperature triggers Step 3.

 Soil removal: Fragmented biofilm is removed by the
cleaning solution and planktonic spores are killed by 

the chemical sanitizer.

 Pre-treatment circulates through system 
prior to alkaline wash. Active ingredients

penetrate biofilm.
Step 1

Cleaning = m echanical for ce + chem istr y
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Cleaning observations
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CONVENTIONAL CIP

Evaporator

CONVENTIONAL CIP ENHANCED CIP

Evaporator

ENHANCED CIP
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W hy do we need to ver i fy?

■ To ensure that the controls actually being proper ly 
implemented in a way to control the hazard!
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Ver i f icat ion M ethods

■ Visual inspection
■ Calibration of process monitor ing and 

ver ification instruments
■ Targeted testing:

■ Product testing 
■ Environmental monitor ing
■ Supplier  program

■ Records review
■ Monitor ing records
■ Corrective action records
■ Ver ification records
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Concluding Point:

Optim al ly Apply Appropr iate Risk  
M anagem ent Pract ices to 
Effect ively M anage Risks
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Any quest ions?

Ruth L. Petran, PhD, CFS
President, In ternat ional  Associat ion for  Food Protect ion

Pr incipal , Ruth Petran Consul t ing Inc.
Senior  Advisor , Food Safety, The Acheson Group

r lpetran@gm ail .com
651-263-4818
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