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Webinar Housekeeping

• It 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.

• All 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.

• This webinar is being recorded and will be available for access by IAFP 
members at www.foodprotection.org within one week.

http://www.foodprotection.org/


Today’s moderator:

Takiyah Ball
Takiyah is a Food Safety Microbiologist at Sargento Foods Inc. She received her 
Ph.D. in Comparative Biomedical Science from NC State University. 
Prior to Sargento, Takiyah was an ORISE Fellow in the molecular genetics 
department at FDA-CFSAN-OARSA.  She also spent fifteen years managing the 
Salmonella and E. coli lab, a part of the National Antimicrobial Resistance 
Monitoring System (NARMS) at the USDA. 
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Validation and Verification 
Subgroup Objective:

To provide suggestions for practical, risk-
based approaches to address the gap in 
the scope of validation by focusing on 
matrix grouping and levels of test method 
evaluation. 



Overview - Assuring the Right Fit

• Food testing results drive important conclusions about food 
production and the food itself
• Thermal process is correct
• Pathogen environmental monitoring is working 
• Hygienic conditions are met during food production
• Product is being stored correctly
• Ensure raw materials will not bring hazards into the facility
• The product meets microbial specifications
• The product is safe and good for commercialization

Food testing is a big responsibility ….



The Dynamics of an Evolving Testing Market

FSMA Preventive Controls 

• The owner, operator, or agent in charge of a facility are effectively and significantly preventing 
the occurrence of identified hazards.

Why is testing increasing?

• Regulatory updates 

• Globalization of the food supply

• Requirements for shorter product development timelines

• Reformulation of existing products to meet consumer trends



Method Fitness for Purpose

• A method for testing a food product or a sample collected from the 
production environment should provide accurate data to the degree 
needed to make informed decisions for the intended application. 

• If a method is validated on a particular matrix, the 
method is considered to be ‘fit for purpose’ for that 
matrix

• If the method is not validated for a particular matrix, the 
laboratory should ensure that the method will render 
accurate data.

Source: Food Safety Testing: Understanding Microbiological Method Validation, Verification, and Fitness for Purpose - Eurofins USA

How do we assure that test results are reliable, and methods are fit for 
their intended purpose?

Would the 
enrichment 

conditions  allow 
the growth required 

for detection?

Are there growth 
inhibitors 

associated to the 
matrix?

Would I need a 
modification of the 
method due to the 

nature of my 
sample?

https://www.eurofinsus.com/food-testing/resources/food-safety-testing-understanding-microbiological-method-validation-verification-and-fitness-for-purpose/#:~:text=A%20method%20that%20is%20fit-for-purpose%20will%20produce%20accurate,a%20particular%20matrix%20it%20is%20fit%20for%20purpose.


Is the Method Fit for Purpose?

Method A
Validated for testing 25 g of a milk-based 

product

Food plant diversifies to a non-dairy 
product line using plant-based protein 

ingredients

Can I keep using method A?
Do I need to validate?

Do I need to verify?

Example 1

Example 2

Method B
Is being validated to test for Salmonella

in 325 g ‘a’ raw material

A single supplier provided the raw 
material for the past 10 years.  An 

increase in product demand required to 
receive RM for two additional suppliers

Can I keep using Method B?
Do I need to validate?

Do I need to verify? 
Do I need to do anything at all?

We often answer these questions based on an educated guess and a logical rationale. Knowing whether the 
‘matrix’ in question falls within a category of matrices for which the method is validated helps to answer these 

questions. 



Understanding Validation and Verification

• ISO 17025 requires that laboratories use methods that are

both validated and verified.

• Validation – Establishment of the performance
characteristics of a method and provision of objective
evidence that the performance requirements for a specified
intended use are fulfilled 1

• Verification – Demonstration that a validated method
functions in the user’s hands according to the method’s
specification determined in the validation study and is fit for
its intended purpose1

Validation
Process of demonstrating that the method 

reliably detects the analyte

Verification
Demonstrates that the laboratory can 

effectively perform the method



Validation Guidance

• Global Validation Guidance:
• ISO 16140 series (-1, -2, -4, -5, -6, -7)  Microbiology of the food chain – Method validation 

• AOAC INTERNATIONAL Appendix J – Guidelines for the Validation of Microbiological Methods 
for Food and Environmental Surfaces

• North American Validation Guidance
• US FDA CFSAN – Guidelines for the Validation of Analytical Methos for the Detection of 

Microbial Pathogens in Food and Feeds, Ed 3.0

• USDA FSIS – FSIS Guidance for Test Kit Manufacturers, Laboratories: Evaluating the 
Performance of Pathogen Test Methods 

• Health Canada – The Compendium of Analytical Methods (Parts 1, 2A, 2B, 3, 4, 6, 7 and 9)

• Conformity Assessment Organizations: 



Validation Guidance

• Inclusivity and Exclusivity 

• 50 target (100 for Salmonella) tested at 10x 
LOD of method

• 30 non-target tested at high concentration 

• Matrix Study - SLV

• Qualitative - 3 levels of contamination (5 x 
control, 20 x low and 5 to 20 x high)

• Quantitative – 3 to 4 levels of contamination 
(5 x low, medium and high; control if artificially 
contaminated) 

• Additional matrix study tests required by ISO 
(sensitivity, relative trueness)

• Bulk inoculation 

• Stressing/equilibration of inoculum and matrix

Inclusivity & 
Exclusivity - All

SLV - Matrix 
Studies - All

MLV – ISO; 
AOAC OMA, 
FDA CFSAN

Robustness, 
Product 

Consistency 
and Stability –

AOAC PTM



Verification Guidance

• Global Verification Guidance

• ISO 16140-3:2021 Microbiology of the food chain – Method validation – Part 3: 
Protocol for the verification of validated reference and validated alternative methods 
in a single laboratory

• North American Verification Guidance

• US FDA CFSAN - Guidelines for the Validation of Analytical Methods for the Detection of 
Microbial Pathogens in Foods and Feeds (3rd Ed. October, 2019) 

• Health Canada - Part 5: Guidelines to Verify Standard Food Microbiological Methods for 
Implementation in Routine Testing (April, 2015)



Verification Guidance

ISO 16140-3
Method must be fully validated (collaboratively studied)

Implementation and food item verification 

Multiple options - Qualitative: 8 to 10 replicates depending on protocol used

Quantitative: Factorial study design, Comparison to traditional plating methods 

US FDA 
CFSAN

Method must be collaboratively studied

Six inoculated (< 30 CFU/test portion) and non-inoculated replicates. 

If FP/FN, full SLV should be performed (20 replicates)

Health 
Canada

Qualitative - Detection limit study: Artificial contamination of 5 levels (+ control) with 3 replicates tested at each

Recovery study: Each protocol must be tested with 3 to 5 replicates 

Quantitative – Reproducibility data available: 10 replicates measured in duplicate

No reproducibility data: Factorial study design with 10 -20 replicates measured in duplicate



Responsibilities for Validation and Verification

• Validation
• Primarily technology providers 

and expert laboratories

• If method modified or 
extended, end user would 
perform validation

• Verification 
• All end users: Third party-

contract laboratories, 
manufacturers, reference 
laboratories



Ensuring the Reliability of a Test Method

Sampling

Contamination will often be:
a. Heterogeneous
b. Very low numbers

Sampling is critical

Test

Test should be adequate for 
the hazard
a. Use of indicator 

microorganism test
b. Use of a pathogen 

detection test
Defined through risk-based 

analysis

Method

Method should be capable of:
a. Promote conditions to 

enable microbial recovery 
and detection
• Enrichment 

conditions
• Technology for 

detection
Method should be fit for 

purpose

Testing data is used to make decisions thus it is critical to clearly define sampling 
procedures and method selection to ensure reliable results



Is the Sampling Plan Robust Enough?
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Image courtesy: Neogen|3M Food Safety



Validation Challenges for Food Manufacturers

• Is a method validated?
• Diversity and complexity of matrices
• Closeness of product to validation claims of 

method

• Use of pathogenic organisms in a production 
facility area and risk of contamination

• Adequate laboratory space, equipment and 
technical skill needed to perform validation 
and verification 



Method Risk Assessment 

1. Low Risk for Public Health and Method 
Performance

a) No outbreaks or recalls associated with matrix
b) No pathogen risk reported with the matrix
c) Matrix already validated for method 

2. Moderate Risk for Public Health
a) No outbreaks and recalls associated with 

matrix
b) Pathogen risk has been reported

3. Moderate Risk for Method Performance
a) Matrix validation data for similar products

4. High Risk for Public Health
a) Outbreaks and recalls associated with matrix
b) Inherent pathogen risk with product

5. High Risk of Method Performance 
a) No matrix validation data

Method Risk
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Alternative Approaches for Qualitative Microbiological Method Matrix Additions - International Association for Food Protection

https://www.foodprotection.org/publications/food-protection-trends/archive/2021-01-alternative-approaches-for-qualitative-microbiological-method-matrix-additions/


Alternative Matrix Evaluation Approaches 

Method validation schemes 
use food matrix categorization 
to simplify the work needed to 
demonstrate that methods are 

effective and fit-for-purpose 
across similar foods. 

Grouping of food types based 
on intrinsic factors is a 

common way to address the 
number of studies and/or 

complexity of the studies used 
for matrix addition.



Planning for a Matrix Extension

If a matrix has not been evaluated there are two critical risks to method performance: 

1. Enrichment

2. Technology detection

Would the method allow propagation of the target organism to detectable levels in the new matrix?
• Simplification from a two-stage to a single-stage enrichment
• Composite test portions (25 g vs 375 g) 
• Use of proprietary media

Would the new matrix interfere with the assay’s chemistry or technology?
• DNA amplification inhibitors
• Sample pH interference
• Reporting system inhibitor compounds (fluorescence)
• Analytical limit of detection 



Evaluation of a Matrix’s Intrinsic Factors
Table 1.  Chemical and physical food attributes (intrinsic factors) considered in grouping matrices

pH Surface structure

Water activity Salt 

Natural occurring inhibitors – cocoa 

polyphenols, enzymes 

Sugar

% Fat Added humectants – Polysaccharides, Dietary Fiber, Hydrocolloid, Pectin 

% Protein Emulsifiers

% Fiber Fermentation products and byproducts

% Carbohydrate Microbial inhibitors and preservatives used in formulation

Added organic acids Type of processing – roasted, high pressure processing, irradiated

Microbial load – active cultures, raw 

agricultural product, meat
Physical form – dried, intermediate moisture food, high moisture



Food Matrix 
Grouping 

Approach: 
Uncategorized 

Foods

The Interagency Food Safety Analytics 
Collaboration

• Food categorization by food type then by food 
processing

• pasteurized fluid dairy products, 

• unpasteurized fluid dairy products, 

• pasteurized solid, and 

• semisolid dairy products

However, these schemes only group select 
products, leaving many uncategorized for industry 
to assess. For example

• cheese powder concentrates 

• proprietary spice blends



Other Types of Groupings

Food Pyramid (nist.gov)https://naldc.nal.usda.gov/download/CAT40000642/PDF

https://www.nist.gov/image/food-pyramid


Commonality 
in Enrichment 

Procedures

• Within a test method, there is often a significant common 
core in enrichment conditions for the claimed validated 
matrices.  

• A common core in enrichment conditions increases the  
confidence that a method can recover a pathogen of 
concern, even in an unevaluated matrix

• In a matrix extension, choosing an enrichment condition 
used by that method for a matrix from a similar validated 
category is a good starting point

• However, if modification occurs, ‘full validation’ may be 
required
• Modified enrichment media

• Additional dilutions

• Unique intrinsic properties of the matrix



Core Method Conditions and Validated Matrices
(Example for Salmonella)

Alternative Approaches for Qualitative Microbiological Method Matrix Additions - International Association for Food Protection

https://www.foodprotection.org/publications/food-protection-trends/archive/2021-01-alternative-approaches-for-qualitative-microbiological-method-matrix-additions/


Core Method Conditions and Validated Matrices
(Example for Listeria spp)

Alternative Approaches for Qualitative Microbiological Method Matrix Additions - International Association for Food Protection

https://www.foodprotection.org/publications/food-protection-trends/archive/2021-01-alternative-approaches-for-qualitative-microbiological-method-matrix-additions/


Fit for Purpose Decision Tree

Alternative Approaches for Qualitative Microbiological Method Matrix Additions - International Association for Food Protection

• Cost-sensitive approach with many possible 
study designs

• Used to determine if matrix allows propagation 
to target levels and demonstrates no matrix 
inhibition

• May be first step toward full validation study

https://www.foodprotection.org/publications/food-protection-trends/archive/2021-01-alternative-approaches-for-qualitative-microbiological-method-matrix-additions/


If you would like to learn more

Microbiological Detection 

Methods – Assuring the 

Right Fit

Alternative Approaches for 

Qualitative Microbiological 

Methods Matrix Additions

Evaluating Microbiological 

Method Equivalence – A 

Decision Guide

Selection of Pathogen 

Strains for Evaluating Rapid 

Pathogen Test Methods 

Applied to New Matrices

https://www.foodprotection.org/files/food-protection-trends/sep-oct-19-bird.pdf
https://www.foodprotection.org/files/food-protection-trends/jan-feb-21-brown.pdf
https://www.foodprotection.org/files/food-protection-trends/may-jun-23-Legan.pdf
https://www.foodprotection.org/files/food-protection-trends/may-jun-22-legan.pdf


IAFP 2023 Annual Meeting

Workshop 4 - A Common-Sense Workshop on Validation and Verification of Diagnostic Test Kits - International Association for 

Food Protection
Link to 

Registration

https://www.foodprotection.org/annualmeeting/programs-and-activities/workshops/workshop-4-a-common-sense-workshop-on-validation-and-verification-of-diagnostic-test-kits/
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Questions
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Contact Information

Takiyah Ball                                   Takiyah.Ball@sargento.com                        

Patrick Bird                                  patrick.bird@biomerieux.com

Gabriela Lopez Velasco glopez@neogen.com



Upcoming Webinars

June 05, 2023       Work Smarter, Not Harder - discussing the challenges and opportunities to improve support
specific to small processors

June 07, 2023       WHO Global Strategy for Food Safety 2022-2030

June 14, 2023       Dry Cleaning: Is Water Friend or Foe in Food Safety and Sanitation?

June 15, 2023       Tech-Enabled Traceability: Get Ready For FSMA 204 With GS1 Standards

June 27, 2023       Don’t be Shellfish! Use Next Generation Sequencing to Improve Seafood Safety and Quality

https://www.foodprotection.org/events-meetings/webinars/



World Food Safety Day is June 7, 2023

In recognition of this day to increase

awareness about food safety, IAFP will provide

open access from June 1–30, 2023,

to all recorded webinars in the

IAFP archives for non-Members.

IAFP non-Members can browse the webinar archives

on our website where more than 100 webinars

dating back to 2009 are located (log-in not required).

One of the many benefits of IAFP Membership is

access to the Association's free webinars, which

are sponsored by the IAFP Foundation.

Not a Member? Consider joining today. Go here to learn more.

https://iafp.cmail20.com/t/d-l-vljudll-jkiyjjhluy-d/
https://iafp.cmail20.com/t/d-l-vljudll-jkiyjjhluy-h/


InternationalAssociationforFoodProtection

@IAFPFOOD

international-association-for-food-protection

IAFPFood

Be sure to follow us on social media



This webinar is being recorded and will be available for access by IAFP 
members at www.foodprotection.org within one week.

Not a Member? We encourage you to join today. 
For more information go to: www.FoodProtection.org/membership/

All IAFP webinars are supported by the IAFP Foundation with no charge to participants.

Please consider making a donation to the IAFP Foundation so we can continue to 
provide quality information to food safety professionals.

http://www.foodprotection.org/resources/webinar-archive/
http://www.foodprotection.org/membership/
http://www.foodprotection.org/about/iafp-foundation/



