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OVERVIEW

Foundations to Food Regulatory Decision Making 

Drivers of Change Governing Emerging Food Safety Challenges

Requirements of Preparedness of Food Laboratory Services to 
Address Emerging Issues
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FOOD SAFETY & NUTRITION MANAGEMENT: A COLLABORATIVE ENDEAVOUR

Food Safety Management Requires a Collaborative Approach

❑ Industry

▪ Farmers, food manufacturers, food distributors, food service establishments and retailers

❑ Consumers

❑ Government(s)/Regulators
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FOOD REGULATOR’S MANDATE

❑Robust decisions call for a structured, 

evidence-based and documented approach 

❑Direction from Codex: CXG82-2013

Protection of 
Consumers’ 

Health

Ensuring Fair 
Practices in 

the Food 
Trade

Food Safety 
& Nutrition 

Food 
Quality
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RISK ANALYSIS PROVIDES STRUCTURE TO FOOD REGULATORY 
DECISIONS 

❑ Risk Analysis is the logical framework that underlies decision-making 

concerning all kinds of risks (not only for food safety and nutrition)

❑ Applied to Food Safety and Nutrition Decision-Making Developed through the 

FAO/WHO Food Standards Program and particularly the Codex Alimentarius 

Commission (Codex)

5

https://www.gforss.org/
https://iufost.org/
https://www.fsaa.ulaval.ca/en/


DEFINITION OF FOOD RISK ANALYSIS

An iterative and highly interactive process that should be followed by food 

decision-makers to address food safety and nutrition issues, using robust 

evidence, including scientific information and regular exchange 

with all parties and stakeholders involved

Comprises 3 components : 

Risk Assessment

Risk Management

Risk Communication
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RISK ANALYSIS PARADIGM PROVIDES STRUCTURE

Robust Food Decisions

Risk Communication
Dialogue with All Stakeholders

Risk 
Assessment

Scientific Advice & 
Information Analysis

Risk 
Management

Regulation & 
Control
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FOOD LABORATORY SCIENCE - A KEY SOURCE OF DATA

Food Laboratory Science is a Key Source of Data Guiding Decision Making Through Food Risk Analysis

❑ Food laboratories generate the objective, verifiable, and defensible data that enable risk-based regulatory decisions.

▪ Without reliable laboratory evidence, risk analysis cannot function effectively.

❑ Laboratory data transform suspected risks into measurable risks.

▪ Hazard identification (microbiological, chemical, physical, allergenic)

▪ Hazard characterization (toxicology, dose-response support)

▪ Exposure assessment (contaminant levels in food, dietary exposure data)

▪ Trend analysis (emerging hazard detection through surveillance data)

❑ Laboratory data Inform and Guide  Risk Management

▪ Monitoring of mitigation effectiveness over time

❑ Credible communication depends on credible laboratory results.
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INVESTING IN FOOD LABORATORY SCIENCE IS NOT 
DISCRETIONARY

Investment in laboratory science is NOT 
a technical luxury…

It is a regulatory necessity for 
credible risk-based governance!
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FOOD SAFETY AND QUALITY INTERVENTIONS

Addressing Food Safety Emerging Issues

Drivers of Change at the Domestic and 
International Level 

Direction Set by Levers of the 
National Food Safety Policy  
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STRUCTURAL DRIVERS RESHAPING FOOD SAFETY RISK

Key Drivers

❑ Climate change altering hazard distribution and seasonality

❑ Globalized trade, complex supply chains, and e-commerce

❑ Intensification and diversification of food and agricultural production

❑ Expanding human - animal - environment interfaces

❑ Circular economy and environmental reuse pressures
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WHAT DO WE MEAN BY “EMERGING”

Four Regulatory Categories

❑New hazard: New Natural Toxin (Secondary Metabolite)

❑Known hazard in a new place, host, or pathway

▪ New Hazard / Food Vehicle (Acrylamide in Starchy food)

❑Changed exposure or vulnerability

❑New scientific evidence changing risk understanding: Occurrence, Frequency..
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FOOD SAFETY

Focusing on Food Safety Emerging Issues 
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CLIMATE-DRIVEN AND SYSTEMIC FOOD SAFETY RISKS:
LABORATORY READINESS IMPLICATIONS

Climate-driven risks require laboratories that are anticipatory, not reactive

❑Emerging Pressures

▪ Shifting mycotoxin patterns (new regions, co-occurrence, masked toxins)

▪ Expansion of Vibrio and other environmental pathogens

▪ Water reuse and environmental contamination pathways

▪ Greater variability in raw material safety
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CLIMATE-DRIVEN AND SYSTEMIC FOOD SAFETY RISKS: 
LABORATORY READINESS IMPLICATIONS (CONT.)

Laboratory Science Requirements

1️⃣  Enhanced Surveillance Capacity

▪ Multi-mycotoxin LC-MS/MS capability

▪ Environmental pathogen monitoring (Vibrio spp., cyanotoxins)

▪ Expanded sampling matrices (water, irrigation, soil, sediments)

2️⃣  Predictive & Trend-Based Analytics

▪ Data systems Set to detect seasonal shifts

▪ Early warning thresholds based on laboratory trends

3️⃣  Methodological Agility

▪ Rapid validation of new matrices and analytes

▪ Capability to detect co-contaminants and emerging metabolites

▪ Flexible scope under ISO 17025 accreditation
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CHEMICAL AND PROCESS-RELATED EMERGING RISKS: 
ANALYTICAL COMPLEXITY INCREASING

Regulatory Pressure Points

❑PFAS and ultra-trace persistent contaminants

❑Microplastics & recycled food-contact materials

❑Contaminants via biosolids, fertilizers, packaging

❑Increasing demand for regulatory positions despite evolving science
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CHEMICAL AND PROCESS-RELATED EMERGING RISKS:
LABORATORY SCIENCE IMPLICATIONS

Emerging chemical risks are not always new hazards — but they demand new analytical sophistication 

1️⃣  Advanced Instrumentation Investment

❑ High-resolution mass spectrometry (HRMS)

❑ Non-targeted screening methods

❑ Ultra-trace detection capability (ppt levels)

2️⃣  Expanding Scope Beyond Traditional Testing

❑ Migration testing from food contact materials

❑ Polymer characterization & microplastic identification

3️⃣  Scientific Defensibility

❑ Participation in international proficiency testing

❑ Challenges for Reference Material Development and Availability 

❑ Robust method validation under uncertainty

❑ Capacity to generate data acceptable under SPS scrutiny
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NEW FOODS, NEW PATHWAYS, NEW FAILURES

Innovation in food production must be matched by innovation in laboratory science.

❑Where Systems are Strained:

▪ Precision fermentation, insect ingredients, cultivated foods

▪ E-commerce and direct-to-consumer imports: labeling challenges

▪ Difficulty in ascertaining food quality and authenticity

▪ Novel Ingredients : Allergenicity Issues and Safety Assessment Considerations
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NEW FOODS, NEW PATHWAYS, NEW FAILURES

Laboratory Science Preparedness

1️⃣  Novel Matrix Competence

▪ Analytical validation for unconventional protein sources

▪ Allergen detection in novel matrices

▪ Molecular characterization tools

2️⃣  Genomics & Molecular Tools

▪ Whole Genome Sequencing (WGS) for outbreak investigation

▪ DNA-based authenticity testing

▪ Rapid pathogen subtyping

3️⃣  Traceability & Authenticity Testing

▪ Stable isotope analysis

▪ Food fraud detection methods

▪ Digital integration with traceability systems
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THE REGULATOR’S PREPAREDNESS CYCLE: 
SPEED IS WARRANTED

From Anticipation to Response

❑Rapid Response Involves Laboratory Preparedness

▪ Horizon scanning

▪ Early detection & surveillance

▪ Rapid risk assessment

▪ Proportionate risk management

▪ Risk communication & international coordination
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PREPAREDNESS – WHAT REGULATORS SHOULD HAVE READY

What Should Exist Before the Crisis

❑A national SPS horizon-scanning watchlist

❑Priority hazard lists with trigger thresholds

❑Pre-approved sampling, testing, and control protocols

❑Legal clarity for emergency measures
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DATA, LABORATORY CAPACITY AND INTERNATIONAL STANDARDIZATION: 
FOUNDATIONS OF CREDIBLE RISK-BASED DECISIONS

International Standard-Setting and Harmonization: Enabling Equity and Comparability

1️⃣  Harmonized Analytical Methods

▪ Adoption of internationally validated methods

▪ Participation in collaborative studies and method validation initiatives

▪ Promotion of methods that are scientifically robust and operationally accessible

2️⃣  Reference Materials & Quality Infrastructure

▪ Access to certified reference materials (CRMs)

▪ Regional reference laboratory networks

▪ Affordable access to calibration standards and reagents

3️⃣  Proficiency Testing & Interlaboratory Comparisons

▪ Participation in international proficiency testing schemes

▪ Regional ring trials to strengthen comparability

▪ Continuous performance benchmarking
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KEY MESSAGES 

1️⃣  Methods to Address Emerging Issues Need to be Accessible and Affordable

❑ A method that cannot be implemented widely and affordably does not fully serve global food safety governance.

2️⃣  Accessibility & Sustainability

❑ Ensuring that standard Methods are affordable and adaptable to national contexts

❑ Avoiding technological fragmentation between countries

❑ Building regional analytical cooperation mechanisms

3️⃣  Calling for International harmonization of analytical methods, supported by reference 
materials and proficiency testing, is essential to ensure comparability, credibility and 
equitable regulatory capacity
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FoodSafeR: Joined-up approach to the identification, assessment and 
management of emerging food safety hazards and associated risks

❑FoodSafeR brings together 19 leading European academic, 
research, and industry organizations 

❑Addresses food safety challenges by creating a comprehensive 
suite of future-oriented tools, methods, strategies, models, 
guidance, and training materials. 

❑Supports the preparedness and response to emerging food 
safety hazards and ensure a safer food supply for all.

❑The FoodSafeR Project received funding from the European 
Union’s Horizon Europe research and innovation programme 
under Grant Agreement No. 101060698.

❑https://youtu.be/1ghsENIIsIE
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