Selecting a Sample Management System for Biobanking
Applications
Biobanking is a term widely used to describe the storage of biological entities for a diverse range of
applications. ‘Biobanks’ in the broadest sense exist for samples ranging from proteins, DNA and tissue, to
agronomic seed banks and biodiversity species collections (alive or extinct).
Each of the above types of biobank has widely differing requirements, operates under different legislation
and has different usage patterns. The common sample management requirements of biobanks are
discussed in this document, and we consider how Mosaic is suited to support particular biobanking
applications.
What are the common sample management
man agement needs?
•

High quality sample integrity – the system should ensure that samples are affected minimally by
storage and usage, and that the sample identity is clear and maintained. Cross-contamination and
mistaken usage must be prevented.

•

Diversity of sample types- many different sample types might be stored. Each sample type will have
its own set of differentiating characteristics, and will demand different storage and handling
conditions. Permissions, safety information, hazard information and ownership may also need to be
applied uniquely for each sample.

•

There are a variety of container identification mechanisms available, and the information presented
on the container varies according to the application, e.g. for hazardous materials, or for delicate
materials, additional information must be presented to the user.

•

Sample relationships e.g. heritage, aliquots – the system should record a sample’s heritage, and the
sample’s division, subsampling or cloning in a comprehensive audit trail.

•

Sample collection to sample distribution and analysis needs a full chain of custody – as the number
of samples in storage or being handled increases, the risk of errors increases, and the time spent
checking or correcting errors increases exponentially. The collection procedure itself may need to
be recorded [1]. A sample management system can prevent such errors by tracking samples
through defined workflows.

•

Diversity of container types, identification and labelling requirements – the rich diversity of physical
samples and handling techniques mean that the system must be able to easily record different
container types, and where the containers can be stored.

•

Some automation for quantification, QC, preparation, reformatting, storage – in larger biobanks,
robotic systems are used to perform picking and placing operations in and out of storage [2] and to
perform batch operations on samples. If such automation can be linked to the sample management
system, then the capabilities of the biobank can be significantly increased.

•

Temperature ranges vary, +20 to -160C – a sample management system should understand what
samples can be stored under what temperature conditions in order to maintain sample integrity. It
should also record changes in temperature that the sample experiences to indicate the likely quality
of the contained substance [3], [4].

•

Sample separation, cross-contamination – for some sample types, there may be a risk of crosscontamination, and there may be other safety reasons for segregating samples. The sample
management system is expected to restrict, guide and inform the users concerning the spatial
holding of samples and control permissions for usage.

•

Sample consent – for samples collected from human subjects, there is no common form for
consent [5].

There are in practice wide regional and historical and per application variations of consent, with
subsequent difficulties in interpretation. Legislation varies widely for example- MHRA-HTA/ HTA-S,
FDA CFR-PHSA/FDCA, European EATB (Code of conduct), with some attempts to harmonise [6]
with the GHTF initiative. The sample management system must therefore provide access to the
consent record and if possible, automated interpretation of the consent, according to the usage.
•

The variety of samples, their usage and their distribution requires that the sample management
system easily supports the creation of multiple label types and documentation. Each location may
require different label designs to conform to regional legislation.

What does Mosaic offer to support these requirements?
Mosaic is an established system (since 2003) for sample management that has been used for small
inventories and global multi-site systems.
Mosaic is particularly well suited to biobanks that have automated storage and sample preparation, and
already has modules to interface to compatible storage systems from Brooks Automation (Nexus, REMP,
RTS), Hamilton, Liconic, Matrical, TTP Labtech, TAP BioSystems, and liquid handling systems such as Agilent
(BioCel), Beckman, CyBio, Hamilton, Perkin Elmer, Tecan. Mosaic is inherently designed and proven to
handle tens of millions of samples.
Inventory management is a core feature of Mosaic. Different substance types are managed simultaneously,
and each substance type can have a unique set of sample characteristics. Rules can be set up to assign
storage conditions to each sample based upon those characteristics. Sample collection procedures and
consent forms can be associated with the samples by means of hyperlinks, so access to the original consent
data is maintained. Hazard and safety data and documentation can also be linked to each sample.

Barcodes are used to positively confirm locations and containers, and barcode ranges can be assigned to
differentiate labware types.

Mosaic supports samples that are held in single containers, or that are held in fixed or flexible arrays. The
container history is also recorded, and the users are informed of any requests or orders that the containers
are associated with.

Container storage is represented using a hierarchical tree view of locations, allowing all storage topologies
e.g. laboratories, cupboards, shelving, drawers, dewars, boxes etc. to be defined.

For manually accessed stores, users are guided to the correct using either a web-page diagram, or graphical
displays on a hand-held PDA. Storage can be reserved for restricted sample types.

Mosaic offers sample ordering capabilities (and also offers conventional ‘ad-hoc’ sample picking directly
from stores). Sample ordering means that organisations can benefit by the scaling up and centralisation of
operations. Samples can be ordered by users who are remote from the storage and preparation facility,
with the samples shipped efficiently to the recipient. Samples can also be removed on an ‘ad-hoc’ basis.

Standardised workflows for common order types can be defined, and then readily initiated by other users.
This means that the user only has to specify parameters for useful variations in the sample order, for

example - hiding the choices of sample format, and intermediate preparation steps, minimising the
likelihood of specifying incorrect requirements.
Once the order is placed, the fulfilment of the order is tracked through the expected workflow, checking
the samples identities at each step of the process.

A requestor can see the progress of their order through the Mosaic web based interface.
Despatch, Shipping and Receiving interfaces are provided, where despatch notes can be printed, and
tracking codes can be recorded. Mosaic uses the Seagull Software ‘Bartender’ flexible barcode label design
suite, which allows labels to be easily designed and applied to the containers or boxes for shipping, or for
re-labelling containers on receipt.

What services can I expect to get up and stay running with Mosaic?
Titian Software works with its customers to define the initial Mosaic system configuration. Members of our
Application Consultants team are sample management experts drawn from industry who can help capture
the full set of operational requirements a customer may have.

Our experienced implementation teams install and configure the system, and provide a choice of training
packages to end-users and administrators. Our support teams (UK and US based) are there to keep your
system running at its best.
For more information about Mosaic
M osaic for biological sample management, please contact us at:
Titian Software Ltd
2 Newhams Row
London SE1 3UZ, UK
Telephone (UK): +44 207 367 6869
Fax (UK): +44 207 367 6868
Email: info@titian.co.uk

Titian Software Inc
1500 West Park Drive
Westborough MA 01581, USA
Telephone: +1 508 366 2234
Fax: +1 508 366 2744
Email: info@titian.co.uk
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