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LIMS and ISO/IEC 17025 – An Opportunity, Not a Burden

The Evolution of ISO/IEC 17025
The third edition of the standard, ISO/IEC 17025:2017(E)1, was 
published on 30th November 2017. This cancels and replaces the 
second edition (ISO/IEC 17025:2005), and has a stronger focus 
on information technologies. It takes into account the fact that 
hard-copy manuals, records and reports are slowly being phased 
out in favour of electronic versions, and incorporates the use 
of computer systems, electronic records and the production of 
electronic results and reports. In addition, the scope has been 
revised to cover all laboratory activities, including testing, 
calibration and the sampling associated with subsequent 
calibration and testing.  The process approach now matches that 
of newer standards such as ISO 9001 (quality management), 
ISO 15189 (quality of medical laboratories) and the ISO/IEC 
17000 series (standards for conformity assessment activities), 
putting the emphasis on the results of a process instead of the 
detailed description of its tasks and steps.  For laboratories 
already accredited to the second edition of the standard (ISO/
IEC 17025:2005), it has been agreed that a three-year transition 
period (from date of publication) will be allowed for them to 
make the appropriate changes and transition to the new edition. 
Accreditations to ISO/IEC 17025:2005 will therefore cease to 

Laboratory information management systems (LIMS) have 
wide-ranging usage within pharmaceutical organisations, 
wherever samples need to be taken and tested and the 
results evaluated, including QA/QC, stability studies, 
pre-clinical pathology, clinical trials, biobanking and 
environmental monitoring. ISO/IEC 17025, General 
requirements for the competence of testing and calibration 
laboratories, is the international reference for testing and 
calibration laboratories wanting to demonstrate their 
capacity to deliver reliable results. Accreditation to the 
ISO/IEC 17025 standard confirms that laboratories have 
the management, quality, and technical systems in place 
to ensure accurate and reliable analyses and results. For 
pharmaceutical laboratories, the adoption of ISO/IEC 
17025 provides a vehicle to achieve and improve the 
quality and reliability for test results demanded by the 
industry. However, all too often the adoption of systems 
such as ISO/IEC 17025 is seen as a necessary burden 
required to achieve compliance with a specific standard. 
However, the opposite is true, especially if the adoption 
of the standard is combined with the implementation of 
a suitable laboratory information management system 
(LIMS). The successful implementation of a LIMS provides 
an opportunity to improve the operation, performance 
and efficiency of any laboratory, with the added benefit 
that it supports ISO 17025 compliance. The LIMS can be 
viewed as an ‘enabling technology’; however given the 
rapid pace of change within the laboratory environment, 
it is a technology which must be able to evolve and adapt, 
ideally under direct control of the user, as business 
requirements change.
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be valid from 30 November 2020. The standard recognises the 
use of both computerised and non-computerised laboratory 
management systems. However, since some of the requirements 
are better suited to computerised systems, a LIMS can greatly 
facilitate the accreditation process.

Facilitating Laboratory Testing with LIMS
The laboratory process involves more than just the registration 
of samples, entering of results and reporting of those results. 
Amongst many other items, laboratories must allocate resources to 
tasks, including suitably trained personnel and properly calibrated 
and maintained instruments and equipment, calculations need to 
be performed, results compared to defined limits and QA/QC runs 
and measurement of uncertainty managed. Commercially available 
LIMS are designed to provide the basic functionality of controlling, 
managing, organising and documenting information within a 
dedicated database. This streamlines the whole process, reduces 
the likelihood of process error, and can provide a complete audit 
trail that records when and by whom an action was completed. 

A LIMS can be used to: 

• Log incoming samples, print and scan barcodes to avoid 
errors

• Keep a complete chain of custody, track samples from initial 
sampling location through the lab to disposal, recording 
location, custodians and other key data

• Facilitate and organise laboratory data
• Account for the entire quantity of sample received, used 

and disposed of
• Create certificates of analysis (CoA) to local regulatory 

requirements
• Incorporate all tests, instruments, sample information and 

result data (etc.) in one place
• Keep a record of all laboratory instruments and a history of 

calibration and maintenance events
• Keep a defendable audit trail of all sample and test result 

information

Laboratories not using a LIMS are generally using paper-based 
systems or non-specific electronic systems such as Excel. 
However, paper-based systems can be time-consuming and 
difficult to manage in a way acceptable to regulatory and auditing 
agencies. Every time data is written on a piece of paper or copied 
from one to another there is the potential for transcription errors. 
Non-specific electronic systems can help but are not designed 
for the task, making it difficult to both control the laboratory 
process correctly and efficiently access the required information. 
By moving to a LIMS, there can be significant improvements in 
laboratory operational efficiency through:

• Cumulative time saving on job processing
• Elimination of time-consuming paperwork 
• Automatic allocation of tasks and tests to samples as they 

are registered  
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• Elimination of transcription errors through automatic data 
capture 

• Streamlining of final report production and delivery based 
on the lab’s, and the customer’s, particular needs

Thus a LIMS helps laboratories manage large volumes of data 
to strict standards, while at the same time improving efficiencies, 
automation and turnaround times. 

Facilitating ISO/IEC 17025 Accreditation
Clearly a LIMS can bring many benefits to a laboratory, and the 
latest version of the standard recognises the use of validated 
commercial, off-the-shelf LIMS software for data management. 
However, it can offer much more than just data management for 
the laboratory process. Its use can be extended to cover many of 
the other management requirements for accreditation to ISO/IEC 
17025:2017(E). These requirements include1:

• Control of management system documents 
• Control of records 
• Actions to address risks and opportunities 
• Improvement 
• Corrective actions (CAPA)
• Internal audits 
• Management reviews 

A reputable commercial LIMS will not only support these 
requirements by providing data needed to show adherence, but 
will provide the functionality to manage these requirements, 
for example CAPA management, document management and 
audit planning.

Choosing a Suitable LIMS
As mentioned earlier, a LIMS can be used in any application 
where samples need to be taken and tested and the results 
evaluated. However, not only will the requirements for various 
applications differ, but even laboratories in the same discipline 
can have different ways of achieving the same ends. Outside of 
the testing process there are a multitude of other ways in which 
the workflow of laboratories differ; starting from the way samples 
are submitted for testing, through the sample lifecycle to the 
point at which results are authorised and reported. A LIMS must 
be flexible enough, therefore, to support these different needs 
and working practices. Most commercial LIMS can be adapted to 
meet the requirements of the individual laboratory but, in many 
cases, this process means relying on the vendor to modify the 

underlying code of the LIMS or the organisation employing its 
own IT staff and programmers to do so. This also means that if any 
further changes are required to the system during its lifetime, the 
code will have to be further modified. A more flexible approach 
is offered by LIMS products that provide a configuration ‘layer’ 
within the system. This provides configuration tools that allow 
the setup and modification of the LIMS without writing any new 
code. The system can be configured to look and behave according 
to the precise user requirements in terms of workflows, screen 
designs, menu designs, terminology, numbering schemes and 
report designs. In this way the system can be readily adapted 
to the needs of the laboratory and any future changes can also 
be simply incorporated in the LIMS. Most importantly, end 
users can also be trained to use these tools, enabling them to 
modify their configurations if they are authorised to do so. The 
ability to configure the LIMS takes on even greater importance 
by allowing additional functionality and specific needs to be 
incorporated into the LIMS, further helping towards ISO/IEC 
17025 accreditation.

Control of Management System Documents 
All of the processes and procedures established as part of ISO/
IEC 17025 need to be documented and provision made for access 
for everyone who needs them. Issues such as the appropriate 
indexing and monitoring of document updates also need to 
be addressed. It should be possible for LIMS to track, store 
and distribute all documents from a central location. Including 
document versioning provides a full audit trail, allowing the 
history of revised documents to be traced for internal and 
external auditing and reporting. Documents can never be lost 
as saved information is automatically backed up. Staff can be 
required to record the fact that they have read and understood 
controlled documents, therefore providing the required training 
record. They can be automatically notified when training becomes 
due and management reports can be generated to identify any 
staff that have not read the appropriate documents. 

Corrective and Preventive Actions (CAPA) for Laboratory 
Systems
Laboratories need to be accountable for the analytical results 
that they produce, and this leads back to the procedures and 
processes they have in place. ISO/IEC 17025 requires them to 
have policies to deal with customer complaints, with records 
being kept not only of these complaints but any subsequent 
investigations and corrective actions. In addition, laboratories will Figure 1. Laboratory Process Flow Overview

Figure 2. Monitoring Instrument Calibration & Maintenance
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need to have policies to deal with any aspect of non-conformance 
in testing or calibration, even if it is not instigated by a customer 
complaint. Any changes that are necessary as a result of 
corrective action investigations must be documented as well as 
implemented. Since an evaluation of the significance and wider 
implications of any non-conforming work needs to be made, the 
recording and date-stamping of activities in a LIMS will help with 
this. Corrective action is, by definition, a reactive response to a 
problem. Laboratories are also required to have a preventive 
action policy, to allow the identification of improvements and 
potential sources of non-conformities. Any preventive action 
plans that are developed in this way must be documented and 
monitored. Using a configurable LIMS, screens can be configured 
to reflect and implement identified improvements. Customer 
comments and feedback can be logged directly into the 
system to help to drive continual service improvement. Issues 
and actions can be defined and allocated to appropriate staff 
for implementation with outcomes stored within the system. 
Managing CAPA through a LIMS allows users to:

• Capture the necessary QA information needed to investigate 
deviations and out of specification (OOS) results

• Provide a clear record and assignment system for corrective 
and preventive actions 

• Reduce the cost and operational risk associated with 
addressing recurring issues  

• Improve operational performance of the laboratory with 
standardised processes  

• Decrease the mean time to resolution of issues for the 
benefit of both internal staff and customers

Competency in the Laboratory
ISO/IEC 17025 requires not only that all staff are suitably 
qualified for the tasks that they undertake in terms of 
appropriate education, training, experience and/or demonstrated 
skills, but also that the competence requirements for each 
function influencing the laboratory results are documented. A 
configurable LIMS should include functionality to record and 
manage personnel skills and training records. Training courses 
can be scheduled automatically and certificates of competency 
issued and stored to provide a historical record of skills acquired. 
Automatic renewal reminders can be issued for time-dependent 
qualifications. Having all personnel qualifications and 
competencies documented also allows easy matching of staff 
to the specific needs of the laboratory. For example, if a backlog 
builds up for a specific test or analytical method, additional 
suitably qualified staff can be identified from within the 

Figure 4. CAPA Management

Figure 5. Competency Tracking

Figure 3. Document Management

organisation to reduce the backlog. Furthermore, personnel can 
be prevented from carrying out tests they are not qualified to do. 
Multiple security levels available for each system function, down 
to screen, field and button level, make it possible to: 

• Implement data management strategies that increase 
security of data 

• Allow highly controlled third-party access to the system if 
required

• Ensure that specific system functions are restricted to 
suitable personnel, for example the approval or authorisation 
of results and the issuing of final reports 

Utilising the Data
Not only can a LIMS be configured to manage a diverse range 
of data over and above the traditional testing of samples, but 
by providing access to this information from a single integrated 
source, many of the other requirements of ISO/IEC 17025, such 
as internal audits, risks and opportunities, improvement and 
management reviews can be addressed. A LIMS can maintain 
a clear, audit-trailed, searchable record of all samples and test 
results and reports issued. Complete and readable copies of all 
records (acquired data, audit trail, electronic signatures, etc.) can 
be produced in electronic format or paper format.

Using statistical process control methods, it is possible to 
monitor the laboratory processes to reveal trends, identify 
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areas for potential improvement and detect serious problems. 
For example, such trends could potentially identify the source 
of bottlenecks in a particular laboratory, allowing actions to be 
taken to adapt the workflow to minimise these. The LIMS can be 
used to model the effect of potential business changes. By using 
historical information on turnaround times and the number of 
trained analysts, for example, it is possible to model the impact 
of increasing expected sample throughput on the laboratory. 
Therefore, the impact of a new contract on training requirements, 
staffing levels and equipment utilisation can be assessed and 
managed before the samples start to arrive and backup in the 
sample reception area. 

Smoothing the Path to ISO/IEC 17025 Accreditation
A LIMS offers so much more than just a repository of information 
regarding sampling, testing, and results. A properly implemented 
LIMS is a business-critical system that enables informed decisions 
to be made regarding a multitude of laboratory processes, as well 
as providing the foundation for ISO/IEC 17025 accreditation. 
When implementing ISO/IEC 17025, it must be looked at as an 
opportunity to improve laboratory performance and efficiency, 

an opportunity that can be maximised with the use of a fully 
configurable LIMS. 
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