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Abstract 

 

ISO/IEC 17025 accreditation is a globally recognized standard that ensures testing and 

calibration laboratories meet strict quality and technical requirements. Testing labs identify the 

features of an item of interest to assess conformance. In contrast, calibration labs compare a 

measurement device with unknown accuracy against one with established accuracy. For 

industries that manufacture lithium-ion batteries, this accreditation is crucial for ensuring the 

products' reliability, safety, and compliance. In the highly regulated environment of battery 

manufacturing, ISO/IEC 17025 provides the technical backbone for consistent product quality, 

safety, and performance, which are critical in applications like electric vehicles and energy 

storage. This article explores the importance of ISO/IEC 17025 standard in the lithium battery 

industry, its role in enhancing quality control, risk mitigation, regulatory compliance, and 

market access, and why it remains an indispensable tool for laboratories operating in this 

industry. 

1. Introduction 

1.1. Understanding ISO/IEC 17025 Accreditation 

ISO/IEC 17025:2017 specifies general requirements for the competence, impartiality, and 

consistent operation of laboratories [1]. The combined standards provided by the International 

Electrotechnical Commission (IEC) and the International Organization for Standardization 

(ISO) are represented by ISO/IEC 17025:2017. It is a formal declaration assuring technical 

competence of laboratories which typically includes producing accurate and reliable test 

results.  Before giving the accreditation, an assessment is conducted to check the eligibility 

criteria of laboratories for performing tests given by the authorized body. It ensures the actions 

that are incorporated in a laboratory are legitimate to generate reliable testing, calibration, and 

sampling results. Accredited labs demonstrate the ability to consistently produce valid and 

reliable results, essential for both product development and regulatory compliance.  
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1.1.1. ISO/IEC 17025:2017 is applicable for: 

1.1.1.1.1. Any organization that performs laboratory activities, irrespective of 

the number of employees 

1.1.1.1.2. Labs that are part of larger corporations, as well as those that are 

privately owned and run 

1.1.1.1.3. Public and governmental sectors that are subject to regulations as 

well as unregulated sectors 

1.1.1.1.4. Laboratories that conduct testing based on sampling or measurement 

activities.  

1.1.2. This accreditation covers two main areas: 

1.1.2.1. Management requirements, which follow ISO 9001 principles 

1.1.2.2. Technical requirements, that check for expertise and eligibility of 

employees, test methodologies used in testing, and environmental conditions. 

1.2.  Structure of ISO/IEC 170025 Accreditation 

Laboratory accreditation is granted based on the requirements of the following five sections 

of ISO/IEC 17025:2017: 

1.2.1. Section 4: General Requirements: This section discusses impartiality and 

secrecy, two conditions that are essential to preserving the faith and confidence that 

test and calibration consumers have in the labs they employ. It is implied by 

impartiality that the lab will not permit financial, commercial, or other influences to 

lower the caliber of the results. The laboratory must maintain the privacy of all data 

and results to maintain confidentiality. 

1.2.2. Section 5: Structural Requirements: This section outlines the fundamental 

organizational elements of a laboratory, as well as its scope of operations and 

dedication to an efficient management system. It specifies that an approved laboratory 

that conducts testing and calibration must be a legal entity or a subsidiary of a legal 

entity. The duties of management at an accredited laboratory are outlined in this 

section, along with their obligations to clients, authorities, and organizations that offer 

recognition. Section 5 also demonstrates the fundamental qualifications for 

employees, the authority granted to them, and the resources required to do their jobs. 

 

1.2.3. Section 6: Resource Requirements: This section covers the main requirements to 

ensure the laboratory can operate effectively and efficiently: personnel, facilities, 

equipment, systems, and support services. These requirements are essential for the 

laboratory to meet its objectives and maintain high standards of quality in its 

operations.  
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1.2.4. Section 7: Process Requirements: This section defines key processes that 

laboratories must follow for improved productivity and accuracy in testing 

procedures. One of the most crucial and intricate aspects of the standard is the 

Selection, Verification, and Validation of Methods. This section covers technical 

record-keeping, test item management, and sampling. The laboratory's quality 

monitoring and control function is to guarantee the validity of the results. The 

prerequisites for proficiency testing are described, along with a list of many 

monitoring systems.  

1.2.5. Section 8: Management Systems Requirements: This section particularly 

discusses whether the laboratory has an independent management system in 

compliance with ISO 9001:2015 or if it is a part of a bigger organization. Activities 

covered in this area include documenting the Quality Management System (policy 

and objective), controlling records and documentation, addressing opportunities and 

risks, improving the system, and taking corrective action. At the end, an internal audit 

is conducted, followed by a management review to verify the entire assessment.  

 

1.3.  Problem Statement 

Technology and trade are greatly aided by laboratory testing, sampling, and conformance 

evaluation. ISO/IEC 17025 enables collaboration between laboratories and other 

organizations, helps standardize procedures and methodologies, and encourages international 

acceptance of results. To assess the longevity, performance, and safety of lithium-ion batteries, 

several tests and procedures are carried out.  

This article delves into the critical reasons why ISO/IEC 17025 accreditation is essential 

for battery manufacturing. This certificate ensures that testing laboratories meet international 

standards for competence and impartiality, which is crucial for gaining trust from clients and 

regulatory bodies. By understanding the role of the ISO/IEC 17025 standard, we can conclude 

that accreditation can lead to increased business opportunities and competitive advantage in 

the global market.  
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1.4. Objectives 

1.4.1. The objective of this study is to: 

1.4.1.1. Understand how ISO/IEC 17025 certification plays a crucial role in quality 

control by ensuring accurate and reliable testing results in pharmaceutical 

production processes. 

1.4.1.2. Analyze ISO/IEC 17025 standards in the lithium-ion battery manufacturing 

industry to determine its impact on product safety, performance, and compliance 

with industry standards. 

1.4.1.3. Provide valuable insights into the benefits of accreditation for lithium-ion 

battery manufacturing and FDA cGMP-compliant pharmaceutical industries 

seeking to maintain a competitive edge in the market. 

2. Detail analysis and impact of ISO/IEC accreditation in Lithium-ion battery 

manufacturing. 

2.1.  The Role of ISO/IEC 17025 in Lithium-Ion Battery Manufacturing and Testing 

2.1.1. Lithium-ion battery technology is foundational to industries such as electronics, 

automotive, and renewable energy storage. In this process, the whole battery pack 

including single cells and modules must be examined thoroughly. Testing lithium-ion 

batteries usually entails using specialized tools and software to replicate real-world 

circumstances and evaluate a few variables, including resistance, temperature, 

voltage, and capacity.  

2.1.2. Consumer gadgets, electric cars, and stationary energy storage systems are just a 

few of the many uses for lithium-ion batteries. The safety, reliability, and efficiency 

of these batteries directly impact the performance of critical applications, including 

electric vehicles (EVs) and grid-scale energy storage systems [2]. Under some 

circumstances, these batteries are extremely likely to overheat, catch fire, or even 

explode. Strong safety regulations and certifications must be put in place to guarantee 

the security of lithium-ion batteries.  

2.1.3. ISO/IEC 17025 is the gold standard for testing and calibration laboratories across 

a variety of industries. It ensures that laboratories meet specific quality management 

system requirements and have the technical competence to deliver accurate, reliable 

results [1]. This standard plays a pivotal role in industries where safety, reliability, 

and regulatory compliance are paramount—such as lithium-ion battery 

manufacturing and FDA cGMP-compliant pharmaceutical manufacturing. 

2.1.4. For lithium-ion batteries, which power everything from consumer electronics to 

electric vehicles, the certification from ISO/IEC 17025 assures the safety, longevity, 

and performance of products, particularly given the potential hazards associated with 

thermal runaway or failure [2].  
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2.2. Ensuring Safety and Risk Mitigation 

2.2.1. Lithium-ion batteries, while effective, are prone to thermal runaway and other 

safety issues if not designed and manufactured properly [2]. Testing for lithium 

batteries involves emulating the various abuses that a battery may experience, such 

as installation, transportation, aging over time, and the battery's ability to function 

normally while retaining its physical integrity in the face of environmental factors 

like earthquakes, extreme heat, flooding, and fire. ISO/IEC 17025 certification 

ensures that testing labs follow strict protocols to measure the performance, safety, 

and longevity of batteries. Accredited labs are required to use calibrated, precise 

instruments and scientifically validated testing methods, ensuring that batteries 

perform as expected under various conditions. 

2.2.2. Safety testing, including stress testing, thermal testing, and lifecycle analysis, is 

essential for identifying potential hazards such as overheating, short circuits, or 

physical damage that could lead to fires or explosions [3]. By adhering to ISO/IEC 

17025, testing labs can deliver trustworthy results that enable manufacturers to make 

informed decisions about design improvements or corrective measures. 

 

2.3. Supporting Product Development and Innovation 

2.3.1. The lithium-ion battery industry is growing rapidly with constant advancements in 

energy density, charging speed, and longevity. ISO/IEC 17025 standard supports this 

innovation by providing reliable, repeatable testing environments that help research 

and development teams gather accurate data on new battery chemistries and designs 

[3]. 

2.3.2. By leveraging accredited testing facilities, manufacturers can trust the results of 

performance evaluations, accelerating the development of new battery technologies 

that meet safety and performance standards. This is particularly important as new 

technologies, such as solid-state batteries, become viable alternatives to conventional 

lithium-ion designs [3]. 

 

2.4. Regulatory Compliance and Market Access 

2.4.1. In many regions, lithium-ion battery manufacturers must comply with stringent 

safety and performance regulations, such as the United Nations' UN 38.3 testing 

standard for transporting batteries by air [2], or IEC 62660 for EV batteries [3]. 

ISO/IEC 17025 authorization is often required to demonstrate that products have been 

tested in accordance with these regulations, ensuring that batteries meet both 

international safety standards and industry-specific requirements. 
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2.4.2. Accredited labs provide the traceability and documentation needed for regulatory 

bodies and customers to trust the test results, enabling manufacturers to access global 

markets. Without this accreditation, manufacturers may face delays, additional costs, 

or even denial of market entry [2][3]. 

3. Overall Value Analysis 

3.1. This certification lowers the possibility of mishaps like thermal runaway or fires, which 

can be brought on by batteries that are ill-made or badly constructed. 

3.2. By preventing incompatibilities and improving the user experience, standards such as IEC 

standards guarantee that batteries are compatible with a range of systems and devices. 

3.3. Global market access is made easier by certification standards, which enable producers to 

reach a larger clientele and grow their operations abroad. 

3.4. Consumers and industry stakeholders are more likely to trust certified batteries, which 

boosts brand recognition and customer loyalty. 

3.5. Regulatory requirements and certification standards frequently coincide, making 

compliance easier and lowering the risk of legal problems. 

4. A Real life example of application of ISO/IEC 17025 accreditation in a Lithium-Ion 

Battery Testing Laboratory: 

4.1. ACT LAB is a third-party battery testing laboratory that has extensive experience in 

testing lithium-ion batteries and the products that need them to function. ACT LAB is an 

ISO/IEC 17025 accredited laboratory where any lithium-ion battery manufacturers or 

users can verify the efficiency and safety of these power sourced products. 

4.1.1. Understanding the evaluation process of ISO/IEC 17025 for product development, 

risk mitigation, and quality control:  

4.1.1.1. Cell Integrity: Before batteries are put together in packs, each cell is 

examined for flaws, constant capacity, and general quality. 

4.1.1.2. Thermal Performance: The assessment looks at how well batteries can   

endure temperature changes without losing their safety. 

4.1.1.3. Protection Against Overcharge and Overdischarge: The battery's longevity 

and safety depend on the Battery Management System's (BMS) proper 

operation. ISO/IEC 17025 requirements state that a BMS must be able to stop 

overcharging and over discharging. 

4.1.1.4. Mechanical Testing: To evaluate physical stress handling skills such as 

resistance to impacts, shocks, and vibrations, mechanical testing is carried out. 

4.1.1.5. Cycling and Life Testing: Constantly charging and discharging batteries can 

shorten their lifespan and impair their functionality. Determining the battery's 

longevity is therefore essential. 
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4.1.2. Maintaining regulatory compliance in daily used electronic goods: The lithium-ion 

batteries are heavily used in personal electronics appliances such as smartphones, 

laptops, and tablets. It is essential to test the short circuits and other electrical faults 

items as well as assess the durability of the gadgets in a laboratory. Electromagnetic 

radiation levels from these devices must meet legal requirements. These devices must 

be tested in harsh scenarios, like exposure to high temperatures, so that the battery's 

stability and safety can be measured under challenging situations. 

4.1.3. Safety and Risk Mitigation: Testing lithium-ion batteries raises a number of 

intrinsic safety issues. Problems including overcharging, short circuits, and thermal 

runaway can have disastrous results, like explosions and fires. To reduce possible 

risks, ACT LAB adheres to strict safety testing procedures and guidelines. A degree 

of impartiality and objectivity is brought to the examination by labs such as ACT 

LAB, guaranteeing that the findings are trustworthy and dependable. The 

accreditation procedure itself entails a thorough examination to make sure the lab 

satisfies global requirements for impartiality and competence. 

 

4.2. The above example of ACT LAB shows how crucial ISO/IEC 17025 is to guaranteeing 

quality and safety in the testing and manufacturing of lithium-ion batteries, assisting 

producers in navigating intricate regulatory environments and upholding strict 

requirements. The ISO/IEC 17025 standard's implementation guarantees adherence to 

international safety standards, increases market credibility internationally, and lowers the 

chance of battery failures like thermal runaway. 

 

5. Challenges companies may face in pursuing and maintaining ISO/IEC 17025 

accreditation: 

 

5.1. Increasing costs: To meet ISO/IEC 17025 standards, the total expenses may increase for 

the company due to upgrading laboratory facilities, equipment, and systems, as well as 

hiring specialized consultants or experts for guidance and assistance. Educating the 

employees and conducting audits are continuous processes which require dedicated 

resources and time commitment. Regular calibration, validation, and maintenance of 

equipment to adhere to the standards can be expensive. 

5.2. Resource-Intensive Process: The certification procedure requires a large investment of 

time and energy, particularly smaller firms may face strict requirements to meet ISO 

17025 standards. It can be difficult to maintain continuous compliance, especially in 

sectors or domains that are undergoing fast change and where standards and procedures 

are updated often. 
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5.3. Limited Scope: ISO/IEC 17025 accreditation limits the wider scope of particular 

enterprises or laboratories, as it may not cover all the necessary testing or calibration 

activities required for certain applications. In these cases, additional accreditations or 

certifications may be needed to ensure full compliance with industry standards and 

regulations. Failure to maintain adherence to the standard may result in audit findings of 

non-conformance, harming the company's reputation and possibly leading to accreditation 

suspension or revocation. 

5.4. Balancing Compliance and Efficiency: To meet ISO/IEC 17025 requirements, 

manufacturers or laboratories may prioritize procedural compliance over practical, 

outcome-oriented improvements, losing focus on maximizing efficiency or accuracy in 

their testing processes. Sometimes, there is a delay in obtaining or renewing accreditation 

due to timelines or operational constraints, which may cause frustration and impact the 

overall competitiveness of the organization in the market. It is important for manufacturers 

and laboratories to find a balance between compliance and efficiency to ensure they are 

meeting industry standards while also optimizing their operations for success. 

 

6. Conclusion 

ISO/IEC 17025 accreditation plays an essential role in ensuring the reliability, safety, and 

compliance of products in lithium-ion battery manufacturing. For lithium-ion batteries, this 

accreditation supports safety testing, performance evaluations, and regulatory compliance, all 

of which are critical to ensuring the viability of the technology in applications like electric 

vehicles and energy storage [2][3]. Despite having some potential challenges, the accreditation 

provides a solid foundation for trust—between manufacturers, regulators, and end 

consumers—by validating that testing processes meet the highest international standards. As 

innovation continues to accelerate in this industry, ISO/IEC 17025 will remain indispensable 

in driving quality and safety forward. 
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