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The advantages of automating science are numerous, from increasing levels of throughput, 
streamlining workfl ows, minimising human error, and improving data quality, integrity and 
reproducibility. Automation can take place on any level, from simple tasks, like calibrating 
hardware systems, to the orchestration of complex, multi-part laboratory ecosystems. 
Advanced digital solutions like data management and analytics software, and automation 
hardware, such as robotics, are just some examples of the tools modern laboratories use to 
accelerate scientifi c progress as part of their ongoing evolution.

The importance of having a digital transformation strategy has been confi rmed by a 
recent Accenture survey, which discovered that while 93% of chief scientifi c offi cers know 
transformation is imminent, only 20% feel prepared for this innovation [1]. So, even with 
a high awareness of the expected industry disruption, why do such a large proportion of 
senior scientists experience barriers to entry for digital transformation? 

One of the biggest perceived issues is the possibility of disruption to workfl ows during 
implementation. While it is true that changing workplace practices can be challenging, 
there are proven step-by-step processes that support laboratories with this digital 
transition. These workplans hinge on solutions like laboratory information management 
systems (LIMS). LIMS play a pivotal role in digital transformation by integrating instruments 
for connected end-to-end workfl ows, automatically storing and tracking data, and helping 
to drive productivity through features such as maintenance planning. In essence, LIMS 
work as a digital science workbench around which automated hardware and intelligence 
systems can function. 

In this article, we discuss the importance of digital solutions in driving automation, and 
the steps laboratories can take to progress their digital transformation journey. This 
includes the importance of connectivity, and how this can facilitate automated, end-to-
end workfl ows and advanced analytics, allowing scientists to analyse data in ways that 
wouldn’t otherwise be possible.

Digital systems: the spearhead of automation
Automated science is often regarded as being built on three foundational pillars:

1. Physical automation. This involves all equipment and hardware with capacities for 
automation, including tools such as automated high-throughput screening devices and 
robotic sample handlers.

2. Data infrastructure. Digital solutions create an infrastructure that connects instruments 
with cloud-based technologies and centralised databases, allowing them to be accessed 
from multiple computing systems, smartphones and tablets. LIMS and electronic laboratory 
notebooks (ELNs) are dedicated software connectivity tools that enable the generation of 
standardisable, sharable data and ultimately provide the digital backbone for automated 
infrastructures. Additionally, digital systems can further increase automation through 
features such as automatic ordering of reagents and consumables.

3. Artifi cial intelligence (AI). Advanced software uses data science approaches like deep 
learning to analyse large volumes of data and generate insights that inform predictive 
science and intelligent workfl ows. Once fed enough data, AI can drive discoveries and 
push science to new levels.

While digital infrastructure is itself one of the pillars, digital solutions also play a pivotal 
role in connecting all three pillars together, helping to automate science by integrating 
instruments for connected end-to-end workfl ows. They act as the essential links between 
physically automated devices, the user and advanced analytical approaches, automatically 
storing and tracking data, and helping to drive productivity.

In particular, systems, such as Thermo Scientifi c SampleManager LIMS, help organisations 
to increase automation, and ultimately achieve digital transformation, by supporting 
laboratories to better connect instruments and data, and organise samples and associated 
information. LIMS software can manage standard operating processes for analytical 
instruments and collect large amounts of high-quality experimental and operational 
data automatically, securely storing it so it can be analysed manually or by deep learning 
algorithms. By improving connectivity and making data more easily accessible and 
shareable, LIMS software provides increased visibility and control over processes and 
improves capacity for automation, collaboration and intelligent data analytics.

Built-in data settings also ensure both experimental and operational data is compiled and 
stored in an organised manner, making it traceable, auditable and compliant with regulations. 
Furthermore, the gathering of operational data means LIMS can monitor laboratory systems 
in real-time and automate more processes, such as reagent stock monitoring and ordering, 
instrument calibration, and fl agging when instruments need maintenance.

Collectively, digital solutions enable scientists to spend less time on menial tasks and more 
time utilising their specialised skillsets. When these systems are implemented, a platform is 
created for intelligent workfl ows to be built.   

The three stages of digital transformation
But how do laboratories reach this stage of game-changing digital transformation? Every 
laboratory’s transition process will be different, and projects aimed to integrate software 
and hardware systems often encounter challenges. For example, projects can see delays, 
high costs, and often result in disconnected user experiences and inconsistent audit trails. 
To avoid this, laboratory changes can be approached systematically based on their goals, 
resources and budget. While specifi cs may vary between organisations and laboratories, 
there are three key steps to implement a successful transformation:

1. Connect everything
The critical fi rst step of digital transformation. It begins with connecting everything in the 
laboratory, including the instruments, consumables, people, workfl ows and data. Using 
informatics tools, like LIMS and ELN, laboratories can build a digital science workstation 
where data is fi ndable, accessible, interoperable and reusable (FAIR) [2]. As well as working 
to drive data integrity throughout all processes, LIMS can be used to link up analytical 
instruments and other systems, like global manufacturing operations. By integrating all 
aspects of an organisation, from research to manufacturing and beyond, organisations can 
get a more holistic view of their operations and achieve increased process control.

2. Automate end-to-end workfl ows
The next step is implementing automated instruments and workfl ows, and connecting 
these systems into the digital laboratory. Laboratory automation is designed to maximise 
throughput, standardisation and reproducibility. By reducing manual tasks, automated 
systems decrease hands-on time and minimise potential human errors. When implemented 
well, interconnected automated instruments also enable laboratories to fl exibly scale-up. 
Laboratories can start with standard journeys, like automating simple instruments and 
interconnecting benchtop instruments in a workstation. This can then be scaled-up to a 
larger transformative process that integrates and automates multiple instrument platforms 
and experiments to form an end-to-end connected workfl ow.

Digitalisation and automation have rapidly accelerated the effi ciency and quality of laboratories in recent years, driving them forward on their digital transformation 
journey. Advanced software and hardware technologies are being embraced across many sectors, and laboratories are continually adopting new instruments and 
methods for data acquisition, and implementing digital systems to streamline workfl ows. 
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3. Utilise advanced analytics
Finally, integrating automated physical and digital platforms with tools and services like 
e-commerce and data analytics builds one intelligent ecosystem that provides predictive 
support for scientists. For advanced data analytics, this relies on artifi cial intelligence (AI) to 
analyse all the data created by the various automated solutions. For example, machine learning 
algorithms can create meaningful insight from data, while deep learning algorithms go further 
to generate more abstract information from that data. The more data that is inputted, the 
more trends are identifi ed, meaning AI can be used to streamline operational processes and 
drive discovery. However, you need to be putting the right data in to get accurate results out, 
which is why effective data management and data integrity are so important.

A pathway to digital transformation
Many laboratories see digital transformation as a vital way to drive innovation and enable 
faster and more secure production routes, but also feel unprepared for this transformation, 
and fi nd it challenging to overcome the barriers for successful implementation. 

While every laboratory’s digital transformation process is different, using common 
elements of these three stages can transform any laboratory, based on their goals, 
scope and budget. Enhancing productivity through connected laboratory pipelines 
can accelerate scientifi c output. A strong informatics infrastructure, including tools 
such as LIMS and ELN, can then be the foundation for automating individual or 
larger networks of instruments. In the end, after the steps to connect workfl ows and 
increase automation are implemented, laboratories can begin to consider implementing 
intelligent analytical systems, enabling scientists to utilise their data to its full potential 
and reveal insights that wouldn’t otherwise be uncovered.
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Fast and Flexible Automated Vial Filling
Having the freedom to do multiple laboratory processes at the same time is on most wish lists, but that requires having a second ‘you’ there. With time, staff and space as a constant limitation and with 

pressure added to get things done, that extra set of hands would be priceless. Accurate sample aliquoting or vial box filling takes up time and 
mistakes are easily made, especially due to the monotony of the task.

Premier Control Technologies’ BioD-I automates this process quickly, accurately and without the need for any constant human interaction; 
it will fill each vial while you get on with another task. It incorporates a multi-nozzle filling peristaltic pump system and an XYZ indexing 
platform that will fill multiples of vials at the same time until the entire tray is complete. Replace the tray with an empty one and press ‘start’ 
for the process to repeat. The lines are self-priming and cleaning is a case of either simply flushing or replacing the single-use tubing. Easy 
calibration of the pumps means that the accuracy of each fill is precise and repeatable from microlitres to litres.

A cost effective solution that can be tailored to your specification. Speeding the process up is done by just simply adding more pumps which 
are in stackable rows. This is a compact desk-top design that will not take up valuable laboratory space and as its modular you can position 
the individual system components to what suits you.

Please contact Premier Control Technologies to develop a fluid transfer system or component that meets all your technical requirements, on 
budget and on time.

More information online: ilmt.co/PL/vYMA  56456pr@reply-direct.com

Automating Production of Compound Libraries
The FlowSyn™ from Uniqsis is a compact integrated continuous flow reactor system designed for easy, safe and efficient operation.

Application Note 29 describes an efficient continuous flow synthesis protocol to create a new library of pyrazoles developed by chemists at GalChimia (Coruna, Spain) 
on a FlowSyn™ continuous flow reactor system.

The aim of the described work was to develop a new continuous flow protocol to replace the traditional 2-step synthesis and to examine the scope of the new 
methodology. The authors of the application note demonstrate how using the FlowSyn system a range of conditions could be quickly evaluated under flow-through 
conditions thereby facilitating rapid reaction optimisation. In addition, using the FlowSyn system useful quantities of a wide range of pyrazoles could be prepared in 
less than 1 hour each.

Dr Jacabo Cruces, CEO of GalChimia commented: “Taking in account all the data we gathered in the different experiments, we can conclude that the tandem synthesis of 
pyrazoles using the Uniqsis FlowSyn™ system offers a general, high-yielding method to prepare these compounds, which can be used with many different substrates.”

The FlowSyn™ continuous flow reactor range includes models for performing single or multiple homogeneous or heterogeneous reactions, either manually or 
automatically. The range of chemistries that can be explored with Uniqsis’ integrated and modular flow chemistry systems grows ever wider and is exemplified by 
the growing number of applications published both in the academic press and in Uniqsis’ own application notes. Typical examples of flow chemistry applications 
include hydrogenation, nitration, bromination, metalation, molecular rearrangements and synthesis of compounds such as dihyropyridine, indole, pyrazole, 
quinolinone and benzimidazole.

Download a copy of the GalChimia application note 29: ilmt.co/PL/AxRA

More information online: ilmt.co/PL/vY0M  56523pr@reply-direct.com

Unique Platform Combines LIMS, ELN and LES Method Execution Capabilities
LabWare 8 is the foundation for LabWare’s unique Enterprise Laboratory Platform which brings together the capabilities of a Laboratory Information 
Management System (LIMS) and an Electronic Laboratory Notebook (ELN) in a single comprehensive solution. LabWare 8 is the most adaptable and 
functionally complete LIMS system and offers a proven solution for any size laboratory.

The Enterprise Laboratory Platform is scalable to suit every size organisation. Customers range from single site, single user implementations to 
global organisations with more than 100 sites and 1000’s of users. LabWare 8 offers new levels of system performance, features for comprehensive 
compliance with Regulatory Data Integrity mandates, and a wide range of new functions that improve both the end user experience and system 
administrative tasks.

The areas of emphasis for LabWare 8 include: end user functionality and ease of use; technology and security; regulatory compliance (Regulatory Data 
Integrity); system performance; administration enhancements.

More information online: ilmt.co/PL/5qlg  54390pr@reply-direct.com
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