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What is the problem?

Why does it keep recurring?

Which part of the monitoring system is 

weak? 
How can it be corrected?
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✅ Smart and Digital Laboratories

✅ End-to-End Supply Chain Traceability through 

QR Codes and Blockchain

✅ Artificial Intelligence for Risk Prediction and 

Early Detection of Hazards

✅ National and Regional Rapid Alert Systems

✅ Data-Driven and Risk-Based Decision-Making

✅ Integrated Collaboration among All Responsible 

Stakeholders

Vision for Food Safety in 2030
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01 Laboratory limitations

02

03 Weaknesses in intersectoral coordination

Data and information constraints

Our Challenges



Prediction Prevention Avoidance of its
occurrence

1 2 3

Approach



Challenges in Food Safety Monitoring 
and Control

Laboratory 
Capacity 

Limitations

Data System 
Weaknesses 

and 
Information 

Fragmentation

Weaknesses 
in Risk-Based 
Approaches

Intersectoral
Coordination 

Gaps

1 2 3 4
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Limitations
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Why is the laboratory the backbone of the 
monitoring system?

•The laboratory is 

the “eyes and 

ears” of the food 

chain monitoring 
system.

•Without laboratory 

results, inspections 

remain limited to 
visual assessment.

•The laboratory 

transforms 

technical data into 

actionable 
decisions.

•Any weakness in 

laboratory capacity 

can compromise 

the entire food 
safety chain.
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The Role of the Laboratory in the Food 
Safety Chain

05

01 03

02

04

FOOD 

CHAIN

Farm and livestock → monitoring of inputs
Transportation and storage → monitoring of 

storage conditions

Processing → control of process and product

Retail and market → periodic sampling

Crisis and alert → traceability and rapid product recall

Weak laboratory = weakness in all stages
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Practical consequences of laboratory limitations:

Delayed result reporting → spread of contamination across the supply chain01

Inadequate monitoring coverage → high-risk points remain unidentified02

Reduced traceability capacity → rapid product recall becomes impossible03

Increased crisis cost → treatment, economic damage, and loss of public trust04

Weak decision-making → scattered and uncoordinated interventions05

Consequences of Laboratory 
Limitations in the Monitoring System



JustFreeSlide Best Presentation

Merging Hazards: A New Challenge for 
Laboratories

MicroplasticsEmerging Mycotoxins

PFAS (Per- and Polyfluoroalkyl Substances)

Veterinary Drug Residues Allergens and Novel Foods

Persistent Environmental Contaminants

1

2

34

5

6
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Data System Weaknesses and 

Information Fragmentation
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Data and Information Limitations

Fragmented 

data across 

multiple 

institutions

Isolated 

(non-

integrated) 

information 

systems

Challenges 

in 

comprehensi

ve hazard 

and risk 

analysis

Insufficient 

data-sharing 

mechanisms
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Intersectoral Coordination 

Gaps
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- Overlap in responsibilities;

- Lack of data exchange between agencies;

- Differences in the definition of risk and prioritization;

-The absence of a common mechanism for rapid 

response in crisis situations.
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Weaknesses in Risk-Based Approaches
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WHO Global Strategy 2022-2030:

Evidence-based

people-centered

 coordinated

cost-effective systems
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Practical and Sustainable 
Solutions

What Should Be Done?
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Enhancing the 

National 

Laboratory 

Network

Establishing a 

Unified Data and 

Traceability 

Platform

Clear Definition of 

Roles and 

Strengthening 

Intersectoral

Governance

Moving Toward 

Smart and Risk-

Based 

Surveillance

Human 

Resource 

Capacity 

Building
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Enhancing the National 
Laboratory Network

7
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Standardizing testing methods and SOPs

Enhancing laboratory accreditation and proficiency testing

Expanding reference and specialized laboratories for key contaminants

Investing in rapid and molecular diagnostic technologies

Implementing a risk-based sample prioritization system
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Modern Testing Methods and Their 
Capabilities

•Chromatography (GC, HPLC)  →identification of chemical contaminants

•Spectroscopy (MS, ICP)  →identification of elements and compounds

•Molecular methods (PCR, Real-time PCR) → nature detection

•Rapid methods (Rapid Test, Immunoassay)  →immediate warnings along the supply chain
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Innovative Laboratory Technologies for 
Food Safety Control 
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•Next-Generation Sequencing (NGS)

•Biosensors

•Rapid Diagnostic Methods

•Artificial Intelligence (AI)

•Big Data Analytics
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Bottlenecks in Adopting Advanced 
Technologies

•High initial investment required

•Need for method and laboratory validation

•Need for continuous calibration and technical maintenance

•Need for trained and competent personnel

•Need for internal and external quality control systems

•Need for a stable supply chain for materials and kits



L
The laboratory is 

the backbone of 

the monitoring 

system.

A
Laboratory limitations=

lead to delays, gaps, 

and higher crisis costs.

B
Advanced technologies= 

require infrastructure, 

accreditation, and training.

The solution= a 

standardized, 

reference-based, 

rapid, risk-oriented, 

and well-trained 

laboratory system.

S
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Establishing a Unified Data 
and Traceability Platform
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Data from inspections, laboratory testing

Product traceability systems

Consumer complaints, and foodborne diseases

Implementing a risk-based sample prioritization system



✅ Real-time traceability and surveillance

✅ Data-driven hazard and risk analysis

✅ Artificial Intelligence and Machine Learning applications

✅ Rapid, evidence-based decision-making

✅ National Food Safety Information System
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Clear Definition of Roles and 
Strengthening Intersectoral

Governance
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Defining the responsibilities of each agency within the food chain

Establishing data-sharing mechanisms

Determining the lead coordinating authority during crisis situations
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Shifting towards intelligent 
and risk-based surveillance
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Enhancing the effectiveness of inspections

Reducing unnecessary costs

Accelerating the detection of critical points

Improving the utilization of human and laboratory resources
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Human Resource Capacity 
Building
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Food 
inspector

Laboratory 
specialist

Field 
surveillance 
supervisor

Data 
manager

Increasing transparency and public accountability
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This year’s slogan calls on us to move beyond identifying problems

toward delivering solutions. The future of food safety does not lie

solely in more advanced laboratories; rather, it depends on smarter

decision-making, effective use of data, modern technologies, and

collaboration among all stakeholders. Only in this way can we ensure

safe food for all people, everywhere.



The laboratory is the backbone of the

monitoring system. Laboratory limitations

lead to delays, gaps, and increased costs

in crisis response. Advanced

technologies, without infrastructure,

accreditation, and training, cannot deliver

effective outcomes. The ultimate solution

is the development of an intelligent,

integrated, standardized, reference-based,

rapid, risk-oriented, and well-trained
laboratory network.

Conclusion
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Key Solutions

Standardization of 

testing methods

Laboratory accreditation and quality 

assurance

Development of reference 

laboratories

Risk-based sample 

prioritization

Continuous training and 

capacity building of personnel
Investment in rapid testing 

methods and technologies
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Increased measurement does not 
automatically improve safety; it is 

intelligent, data- and risk-based decision-
making that ensures food safety for all.



Final message

Move from laboratory limitations toward 
an intelligent and integrated laboratory 
network.



Thank you 


