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In the race to deliver life-saving therapies, 
the life sciences industry continually 
confronts unprecedented complexity 
and urgency. The challenge is clear: 
patients worldwide need novel drugs and 
vaccines, faster than ever before, without 
compromising reliable delivery, safety or 
quality. 

Automation, combined with smart 
data management, has emerged as 
the foundation for this transformation, 
enabling pharmaceutical and biotech 
companies to accelerate discovery 
through commercial production, boost 
manufacturing agility, safeguard product 
quality, deliver a reliable supply of high-
quality products to market, and meet 
sustainability goals.

Almost 80% of biopharma leaders said in 
a 2023 Deloitte survey that their organisations 
needed to be more aggressive in adopting 
digital technologies, yet only 20% are making 
strides in digital maturity.1 Leaders with a data-
driven mindset view data as a strategic asset, 
investing in automation and digitalisation – 
such as advanced process control, electronic 
batch records, innovative scheduling 
applications, integrated data platforms, 
digital twin simulation, machine learning and 
advanced analytics. These investments are 
already delivering significant benefits: reduced 
time-to-market, improved batch yields and 
enhanced regulatory compliance. 

Automation: Advancing Five Strategic 
Priorities
There’s no question – a digital-first 
approach with smart data management is 
essential for building the next generation of 
biopharmaceutical plants. Digitally mature 
plants are best positioned to deliver new 
therapies at unprecedented speed and scale 
while reliably supplying the market. But how 
specifically is automation changing the game? 

Let’s look at how automation addresses 
five critical priorities for the life sciences 
industry:

1. Pipeline Acceleration
Innovation in drug development is often 
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hampered by manual, paper-based processes 
and siloed data. Automation transforms 
research and development by accelerating 
technology transfers, standardising processes, 
scaling recipes and boosting flexibility. This 
enables real-time data sharing, rapid iteration 
and seamless tech transfer from discovery to 
clinical manufacturing. 

Automated pilot plants and flexible 
manufacturing suites improve process 
optimisation, empowering scientists to 
quickly scale up high-impact molecules, while 
advanced analytics flag potential failures. 
This acceleration can mean the difference 
between being first to market or missing 
critical patient needs.

2. Flexible Manufacturing
The increased use of contract development 
and manufacturing organisations and 
innovation in complex biologics demand 
manufacturing systems that can adapt in real 
time. It can be challenging for traditional, 
fixed production lines to switch between 
small batches of high-value drugs. 

A modern automation platform specifically 
designed for the life sciences industry can 
help manufacturers manage contextualised 
data and translate processes, workflows and 
drug recipes between products, minimising 
downtime and risk.

Automation, powered by modular 
equipment, recipe-driven batch control and 
digital twins, enables rapid changeovers, 
remote configuration and continuous 
manufacturing. A modern automation platform 
specifically designed for the life sciences 
industry can help manufacturers manage 
contextualised data and translate processes, 
workflows and drug recipes between products, 
minimising downtime and risk.2

3. Operational Integrity 
Manual interventions introduce variability 
– a significant challenge in life sciences 
where meeting the production schedule is 
critical and product quality is non-negotiable. 
Automation enforces process control through 
closed-loop systems, real-time monitoring 
and electronic batch records. 

To operate most efficiently and reliably, 
companies turn to real-time scheduling 
to calculate maximum run rates, perform 
capacity analysis and conduct “what if” 
testing on ways to drive greater operational 
performance. This technology provides real-
time schedule updates, data reconciliation 
and white space analysis for additional 
production opportunities. In addition, real-
time scheduling enables companies to better 
plan their maintenance. For example, one 
North American-based biopharmaceutical 
company that automated its planning process 
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reduced time spent on maintenance by 95% 
compared to manual efforts. In addition, it 
ensured all critical equipment was available 
and ready to go when production plans called 
for it.

4. Real-Time Release 
Traditional batch release is cumbersome, 
requiring extensive manual sampling, testing 
and review of documentation. Automation 
and advanced data analytics reimagine this 
process with continuous process verification, 
in-line monitoring, real-time control of quality 
attributes, and fully electronic records that 
support real-time release. Real-time release 
automatically reduces batch release times 
and minimises the risk of errors, potentially 
leading to a reduction of more than 30% in 
manufacturing cycle time, according to EY.3

The organisations charged with product 
quality are seeing the benefits. The U.S. Food 
and Drug Administration’s Process Analytical 
Technology framework encourages the use 
of automation to monitor critical quality 
attributes in real time. Leveraging automation 
in this way helps reduce the impact of siloed 
data and the need for end-of-process 
testing and manual review, driving product 
consistency and traceability, fewer recalls 
and faster lot release.

5. Sustainable Operations 
In recent years, sustainability has become 
a board-level priority. Data aggregation, 
contextualisation and visualisation in 
conjunction with automated systems can be 
used to optimise energy and water usage and 
enable more efficient closed-loop clean-in-
place and steam-in-place processes. Digital 
twins and simulation tools identify process 
inefficiencies up front, while predictive 
maintenance reduces unplanned downtime 
and waste.

The Foundation: Data Management 
Finally, data with context is a foundational 
component to achieve digital maturity 
and gain the most value from automation 
technologies. The volume and variety of data 
generated across the drug development and 
manufacturing product lifecycle are vast and 
growing exponentially. Without a unified 
approach to data management, organisations 
risk data silos, inconsistencies and missed 
opportunities for process improvement. A 
robust data management strategy ensures 
data from disparate sources – sensors, 
laboratory systems, manufacturing execution 
systems and enterprise resource planning 
platforms – is integrated, contextualised and 
available in real time. 

Despite its vital role as a solution, the 
potential of automation is limited by today’s 
current architectures that were designed 
with data siloed by department – production, 
reliability, safety and sustainability. This 
compartmentalisation creates islands of 
fragmented data that are difficult to use 
with today’s analytics software and new AI 
applications. 

This challenge – and the opportunities 
we’ll unlock by addressing it – has created the 
need for a new software-defined, OT-ready 
enterprise operations platform designed to 
integrate and contextualise data to optimise 
operations.4 

For pipeline acceleration, data needs 
to flow freely to speed tech transfer and 
help scale at every stage. Data integrity is 
critical for flexible manufacturing to easily 
interchange components, scale recipes 
and create simulation models to test new 
strategies. When it comes to operational 
integrity, you need good data to prove 
processes, get access to data to track down 
and fix anomalies, and show that assets were 
calibrated and working correctly, enabling 
real-time release. In-line analytics and 
reliable batch records also require seamless 
data and work better as part of an existing 
ecosystem. And finally, if companies have 
siloed areas of quality, reliability, energy use 
and emissions data, they don't have true 
visibility into their operations, making it hard 
to run efficiently and sustainably. 

A Call to Action for Life Sciences Leaders
For life sciences companies, automation 
and data management are more than 
tools for efficiency. This one-two punch is 
the foundation of future competitiveness, 
resilience and patient impact. Investing in 
automation is an investment in agility, safety 
and the ability to impact more patients. 

As we work to meet accelerating demand, 
C-suite leaders must champion a data-driven 
mindset. After all, when data is treated as a 
strategic asset, the organisation is equipped 
to innovate faster, adapt to market needs and 
deliver safe, effective therapies to patients 
worldwide.
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