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Understanding biobanks and their challenges
Biobanks store biological specimens along with detailed metadata, such as donor 
consent information, clinical histories, demographics, and test results. These 
repositories are essential for research and development in fi elds like personalised 
medicine, genetic studies, and therapeutic innovation. However, managing vast 
collections of specimens - often stored in multiple freezers under varying conditions - 
is a complex task requiring precise tracking and stringent compliance with regulatory 
standards.

Standards such as ISO 20387 and ISBER Best Practices establish guidelines for 
maintaining specimen quality, traceability, and data security [1,2]. They mandate 
robust systems to handle sample collection, storage, transportation, and distribution 
while ensuring confi dentiality and consent management. Meeting these requirements 
is critical for fostering trust among stakeholders and enabling high-quality research 
outcomes.

The role of LIMS in biobank management
A well-designed LIMS tailored for biobanks addresses these challenges through its 
comprehensive functionalities:

1. Enhanced data integrity and compliance
LIMS ensures stringent data management practices by maintaining comprehensive 
audit trails, role-based access controls, and secure storage of sensitive information. 
These features help biobanks comply with regulations like GDPR and HIPAA, which 
govern data privacy and security [3,4]. By automating documentation and maintaining 
verifi able records, LIMS minimises the risk of compliance violations and fosters 
credibility.

2. End-to-end sample tracking
Each specimen in a biobank is assigned a unique identifi er, often linked to barcodes or 
RFID tags. LIMS automates the recording of every action - rom initial collection to fi nal 
disposal - ensuring complete traceability. This capability is critical for managing chain-
of-custody requirements and enhancing research reliability.

3. Scalability and customisation
Modern LIMS platforms are highly scalable and adaptable to the unique workfl ows 
of individual biobanks. Whether accommodating expanding sample collections or 
integrating new research protocols, LIMS provides customisable modules to support 
evolving operational needs.

4. Effi cient collaboration and integration
LIMS facilitates secure data sharing with external collaborators, such as academic 
institutions and pharmaceutical companies. Its ability to integrate with other systems - 
like Electronic Lab Notebooks (ELNs) and Clinical Data Management Systems (CDMS) 
- creates a cohesive data ecosystem, enhancing productivity and research outcomes.

5. Advanced environmental monitoring
Ensuring sample viability requires precise environmental control. LIMS integrates with 
monitoring systems to track storage conditions, such as temperature and humidity, in 
real-time. Alerts for deviations help prevent sample degradation and maintain quality 
standards.

6. Facilitating ISO 20387 Compliance
LIMS aligns with ISO 20387 standards, addressing sections on confi dentiality, resource 
requirements, and process management. It records donor consent, monitors staff 
competency, tracks equipment calibration, and logs every specimen’s journey through 
the biobank. These capabilities streamline audits and ensure adherence to quality 
benchmarks.

Emerging Trends in LIMS for Biobanks

a) Integration with Artifi cial Intelligence (AI)

AI-powered LIMS systems enable predictive analytics for sample demand, optimise 
storage utilisation, and identify patterns in large datasets, paving the way for more 
effi cient operations and innovative research.

b) Cloud-based solutions

Cloud-hosted LIMS platforms provide enhanced accessibility and scalability, enabling 
remote management of biobank operations while ensuring data security and business 
continuity.

c) Global biobank networks

As biobank networks grow, LIMS is evolving to support interconnectivity between 
repositories. Unifi ed data standards and centralised management systems facilitate 
global collaboration and research.

Biobanks have become indispensable in modern biomedical research and drug development, acting as vital repositories for biological specimens and 
associated data. To manage the growing complexity of these repositories, Laboratory Information Management Systems (LIMS) have emerged as 
transformative tools. This article explores the multifaceted role of LIMS in biobanking, focusing on its ability to ensure regulatory compliance, streamline 
operations, and support cutting-edge research.

008-009 - LIMS4U article Lims Spotlight.indd   1 03/03/2025   10:03



9
LIMS & Lab Automation

Real-World Applications and Case Study: 
An example LIMS-based Biobank Manager [5]
A good LIMS exemplifi es a robust LIMS tailored for biobanks. It should support 
compliance with ISO 20387 and ISBER Best Practices by automating workfl ows for 
sample tracking, donor consent management, and environmental monitoring. Key 
features include:

• Confi gurable workfl ows using a graphical interface

• Automated specimen storage and movement logging

• Integrated temperature monitoring and equipment calibration

• Role-based access controls to safeguard sensitive data

Conclusion
Biobanks face growing demands for precision, effi ciency, and compliance in the 
dynamic landscape of biomedical research. LIMS has emerged as an indispensable 
tool, enabling biobanks to manage complex operations, adhere to stringent regulations, 
and drive innovation. By investing in advanced LIMS platforms, biobanks can ensure 
high-quality specimen management, foster ground-breaking research, and contribute 
signifi cantly to the advancement of science and healthcare.
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Example screens of a LIMS for BioBanks. (courtesy of Xybion.com Figures 1-4 )

Figure 1: LIMS User Dashboard

Figure 2: Sample registration.

Figure 3: received samples screen.

Figure 4: Storage management.

AI-powered informatics platform transforms clinical workfl ows
Sapio Sciences, a leading provider of lab informatics solutions, has announced that LabConnect, a global leader in central laboratory services, has chosen Sapio LIMS (Laboratory Information 
Management System) to modernise its research workflows, optimise sample tracking, and improve data integrity.

LabConnect works with biopharmaceutical companies and clinical research organisations (CROs) to accelerate drug development, managing and tracking thousands of samples across multiple 
laboratories. To streamline these processes and ensure seamless operations, LabConnect selected Sapio LIMS as a scalable, flexible, and robust solution tailored to its complex needs.

By adopting Sapio’s configurable platform, LabConnect will automate workflows, reducing manual processes and increasing operational efficiency. The integration of Sapio LIMS will also 
enhance data accuracy by minimising silos and transcription errors while ensuring compliance with GMP and GLP standards. Additionally, Sapio’s AI-driven tools will enable natural language data 
management, further accelerating research and discovery.

Dan Tyner, interim CIO at LabConnect, emphasised the impact of this partnership: “Our collaboration with Sapio Sciences marks a significant step in transforming our digital laboratory infrastructure. 
By leveraging their science-aware platform, we will dramatically enhance our data management capabilities, ensuring faster and more accurate clinical research support.”

Mike McCartney, Chief Commercial Officer at Sapio Sciences, highlighted the advantages of the integration: “LabConnect operates in a highly complex and demanding environment that requires both precision 
and adaptability. Sapio LIMS is designed to meet these challenges by consolidating systems and optimising workflows, ultimately enhancing LabConnect’s service delivery and operational efficiency.”

More information online: ilmt.co/PL/3yXk 
64117pr@reply-direct.com
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