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Achieving FDA and EMA Compliance in 
Temperature Monitoring

Key Considerations for Life Science Companies



Safeguarding Quality: 
Why Temperature Compliance Matters in Life Sciences 

Many pharmaceuticals and biological products require specific 

temperature conditions during manufacturing, storage, and transport 

to ensure their quality and safety. Failure to maintain these conditions 

can lead to product degradation, making them less effective or even 

dangerous. To protect public health, regulatory authorities like the US 

Food and Drug Administration (FDA) and European Medicines Agency 

(EMA) have established strict guidelines to manage these products.

To comply with these regulations, life science companies must adopt advanced 

temperature monitoring systems that can track and record conditions continuously and 

reliably. This whitepaper explains the main requirements from both the FDA and EMA, the 

role of technology in maintaining compliance, and the best practices for setting up 

effective temperature monitoring systems.
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Regulatory Framework: 
FDA and EMA Guidelines
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Both the FDA and EMA have clear rules to ensure the proper handling of 

temperature-sensitive products. These guidelines come from Good Distribution 

Practices (GDP) and Good Manufacturing Practices (GMP), which are designed 

to maintain product quality and safety. 

GMP covers the entire manufacturing process. It includes strict control of the production 

environment, regular checks and maintenance of equipment, quality testing of products, and clear 

operating procedures. GMP also requires that all workers handling temperature-sensitive products 

are trained in these processes. Manufacturing facilities must be clean, organized, and set up to 

prevent contamination. Accurate record-keeping is also essential, so there is a full history of the 

product’s production, and any issues can be quickly addressed.

GDP focuses on how products are stored, handled, and transported after they leave the 

manufacturing site. This includes monitoring temperature during storage and transport, managing 

risks that could damage the products, and keeping clear records to track the product’s journey. GDP 

guidelines also require proper training for employees, clean and safe storage and transportation 

facilities, and clear steps for handling any temperature issues to protect the product’s quality.



EMA Requirements

EU GDP Guidelines: The EMA’s guidelines 

ensure that temperature-sensitive products 

maintain their required conditions during 
storage and transport.

Annex 11 (Computerized Systems): This rule is 

similar to the FDA’s 21 CFR Part 11 and 

requires that data collection systems are 
validated to guarantee accuracy and security.

Reporting Temperature Deviations: If products 

experience temperature deviations, immediate 

action is required and clear documentation of 
the cause and solution.
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Good Distribution Practices (GDP): The FDA 

requires that temperature-sensitive products 

are stored and transported under controlled 
conditions to keep them safe.

21 CFR Part 11: This rule ensures that all 

electronic records and signatures are secure 

and cannot be tampered with, ensuring that 
temperature data is reliable.

Managing Temperature Excursions: If products 

go outside their required temperature range, 

the FDA demands a documented process for 
handling and reporting these incidents.

FDA Requirements



1. Validated Temperature 
Monitoring Systems

2. Real-Time Monitoring and 
Alerts

Regulations require that all 
temperature monitoring systems are 
validated. This means the equipment 
and software must be tested to confirm 
they are working properly and can 
consistently provide accurate data.

Best Practice: Make sure that all 
temperature monitoring devices (like 
sensors and loggers) are tested in 
controlled environments to ensure they 
meet FDA and EMA standards. Regular 
audits and system checks should be 
conducted to prevent breakdowns.

Continuous, real-time monitoring is 
necessary to track temperature 
conditions and prevent problems. Both 
the FDA and EMA stress the importance 
of having systems in place that can 
send alerts as soon as a product goes 
outside its safe temperature range.

Best Practice: Use Internet of Things 
(IoT) devices to continuously monitor 
temperatures and automatically alert 
the right people if any issues occur. This 
allows for fast action to avoid product 
spoilage.
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To meet FDA and EMA regulations, life 

science companies need to implement 

reliable temperature monitoring systems that 

work across the entire supply chain. Here are 

some considerations to ensure compliance.

Key Considerations for 
Achieving Compliance



3. Data Security and Integrity 4. Managing Temperature 
Excursions

5. Complete Documentation 
and Reporting

Both FDA and EMA regulations require 
that temperature data be secure and 
protected from unauthorized changes. 
This ensures that records are accurate 
and can be trusted.

Best Practice: Use cloud-based systems 
with strong encryption and access 
controls to keep data secure. Regular 
audits of the systems should also be 
carried out to ensure they remain safe.

Clear processes are required for dealing 
with temperature excursions—times 
when products fall outside their 
required temperature range. These 
incidents must be documented and 
addressed quickly to ensure product 
safety.

Best Practice: Have clear procedures in 
place for handling temperature 
excursions, including training staff to 
respond immediately. Use automated 
alerts to trigger these responses, and 
make sure all actions are well 
documented.

FDA and EMA regulations require 
companies to keep detailed records of 
temperature data, any excursions, and 
how those issues were resolved. These 
records must be available for audits.

Best Practice: Implement automated 
reporting tools that collect and organize 
temperature data. Ensure that these 
reports are easy to access and meet 
FDA and EMA requirements during 
audits.
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How Technology Helps 
Ensure Compliance

Advanced technologies like IoT, cloud computing, and blockchain are 

transforming how life science companies meet regulatory requirements. 

IoT devices enable real-time temperature monitoring, cloud platforms 

ensure secure data storage, and blockchain adds a layer of data 

integrity, making records tamper-proof and fully traceable.

Integrating these technologies within a company’s existing infrastructure enhances the 

potential for end-to-end automation, building a cohesive 360-degree compliance 

ecosystem. Such integration enables automatic logging and verification of temperature 

data, prompt alerts for temperature deviations, and a clear audit trail for corrective 

actions—all critical elements for regulatory compliance.

When temperature monitoring systems are interconnected with inventory, distribution, 

and quality management systems, companies can automate compliance-related tasks 

across the entire supply chain, supporting round-the-clock monitoring with minimal 

manual intervention. This approach not only minimizes human error but also strengthens 

traceability, data accuracy, and operational efficiency, ensuring that all temperature-

sensitive products remain safe, compliant, and fully protected from manufacturing to final 

delivery.
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A pharmaceutical company 

recently encountered a 

challenge when a shipment of 
temperature-sensitive medicine 

arrived at its destination. 

An alert indicated a possible 

temperature deviation, which, 

under strict regulations, could 
mean that the products would 

need to be put into quarantine or 

even disposed of. 

Analyzing temperature data to 

check compliance can be 

complicated, and without a clear 
answer, valuable products could 

be wasted by mistake. 

In most situations a temperature 

deviation would result in 

quarantining the products for a 
time-consuming manual 

investigation.

Fortunately, the company was 

using a smart temperature 

monitoring system with 
automated IoT technology. 

The system quickly analyzed the 

product’s total temperature 

exposure, relating it to the pre-
configured stability budget. 

The monitoring system 

confirmed that the brief 

temperature change was still 
within safe limits, allowing the 

shipment to proceed without 

delay.

By using this advanced 

monitoring system, the company 

avoided unnecessary quarantine 
and prevented costly product 

waste while remaining fully 

compliant with regulations. 
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Case Study: Smart Monitoring Prevents 
Unnecessary Quarantine and Product Waste 

THIS CASE SHOWS HOW REAL-TIME IOT MONITORING SIMPLIFIES TEMPERATURE DATA ANALYSIS, HELPING COMPANIES MAKE QUICK, 

INFORMED DECISIONS THAT PROTECT BOTH THEIR PRODUCTS AND THEIR SUPPLY TIMELINES.
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Maintaining FDA and EMA compliance in temperature monitoring 

is essential for life science companies dealing with sensitive 

products. By adopting reliable, validated temperature monitoring 

systems, ensuring real-time data collection, securing records, 

managing excursions effectively, and using the right 

technologies, companies can meet regulatory requirements 

while ensuring product safety.

Staying compliant with these strict regulations not only reduces risks but also builds 

trust with healthcare providers and patients. By leveraging modern technology, life 

science companies can strengthen their compliance and make sure they are 

delivering safe, effective products every step of the way.



Supporting You At Every Step of the Journey

Compliance
Continuous visibility, 

traceability, and 
insights for the entire 
supply chain — for GxP 
compliant monitoring 

and release.

Efficiency
Optimize your 

operations, leveraging 
integrations to solve 

bottlenecks and 
improve efficiency 
across operations.

Cost Savings
Reduce product and 
operational waste by 

streamlining processes. 
Leverage smart 

analytics to achieve 
better ROI.

Sustainability
End-to-end visibility to 

identify and implement 
initiatives that reduce 
waste and lower your 

carbon footprint.

After collaborating with some of the most respected companies in the 

pharmaceutical industry for over 30 years, we have developed solutions 

that offer enhanced supply chain visibility, provide peace of mind, 

reduce costs, and maximize sustainability.
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Contact us

Contact us

https://www.tssab.com/contact-us


TRANSFORMING THE SUPPLY CHAIN

At TSS, we provide cutting-edge temperature monitoring solutions designed to help 

pharmaceutical and life science companies meet FDA and EMA compliance requirements. 

Our solutions ensure the safety of temperature-sensitive products across the entire supply 

chain. For more information, visit tssab.com.
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