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How can pharmaceutical companies deliver faster, better and cheaper
innovation in a modern, increasingly complex environment: exploring the
approaches of discovery leaders, innovation aggregators and investment
engines.
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Drug discovery has long been recognised as one of the most complex and
capital-intensive processes in modern industry. According to the industry
association PnRMA, the development of a single new medicine typically
takes 10—15 years and costs approximately $2.6 billion, when accounting
for the cost of failed development programmes [1].

Over the past three decades, the pharmaceutical development model has
evolved continuously in an effort to improve both speed and cost
efficiency. Today, the industry appears to be approaching another
structural inflection point. Several forces are converging to intensify
pressure on pharmaceutical companies to deliver new profitable therapies
more efficiently than ever before:

First, patent expirations are placing sustained pressure on companies to
replenish their pipelines. Between 2025 and 2030, pharmaceutical
analysts estimate that products generating more than $300 billion in
aggregate annual revenue will face global patent expiry [2].

Second, drug pricing has become an increasingly politicised issue across
global markets. Governments and healthcare systems are scrutinising the
sustainability of pharmaceutical pricing, particularly in the US. This is
forcing companies to reconsider whether current levels of research and
development investment, often approaching 20% of revenue, can be
maintained.

Third, rapid technological progress, particularly in artificial
intelligence and computational biology, is reshaping the
possibilities for drug discovery, development and
manufacturing.



Taken together, these pressures raise an important strategic question:

Is the current pharmaceutical model ready to respond to a rapidly
changing technological, societal and geopolitical environment?

Through engaging with leaders in the industry, Oaklin has explored how
the R&D model has evolved, the forces currently reshaping it, and what
these trends mean for pharmaceutical companies defining and
implementing the business model of the future. We explore this through
the lens of 5 main areas undergoing rapid transformation: (1) digital drug
discovery, (2) buying innovation, (3) clinical trials, (4) commercialisation and
(5) manufacturing and supply chains.

Oaklin shares our vision of the future:

Pharmaceutical organisations will shift from
primary discoverers, to innovation aggregators
and investment engines.
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How can pharma deliver faster, better and cheaper innovation in
a modern research ecosystem: as discovery leaders, innovation
aggregators or investment engines?

a The origins of pharma

Traditional, fully integrated model

‘Big Pharma’ is the discovery leader, funding and bearing 100% of the risk across the entire end-to-end drug
development pipeline, structured around the regulatory process.
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The current R&D model

Modern distributed model

Risk has been increasingly distributed across a network of partners; pharma invests later in the development cycle
to acquire de-risked assets.
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The future model for pharma
A shift in the role of pharmaceutical companies

Rather than operating solely as vertically integrated discovery organisations, pharmaceutical companies
may increasingly function as innovation aggregators across the drug discovery lifecycle.
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1. Digital Drug Discovery

Failing faster and increasing investor confidence

Drug discovery is fundamentally high risk, with the vast majority of candidates failing
before they ever reach clinical trials. As the cost of pursuing unsuccessful compounds
continues to rise, pharmaceutical companies are under growing pressure to identify weak
prospects earlier. This has driven constant demand for stronger validation methods and
more effective approaches to scientific research.

Drug discovery has historically relied on highly specialised scientific disciplines, combining
expertise in areas such as structural biology, medicinal chemistry, and both in vitro and in
vivo experimentation.

For many years, technological advancements primarily enhanced the efficiency and quality
of traditional laboratory processes rather than fundamentally transforming the discovery
process itself. Data science and computational tools were largely viewed as supporting
capabilities rather than core drivers of innovation.

This dynamic is now changing.

Computational models can simulate molecular interactions, predict biological activity and
accelerate the identification of promising compounds. The U.S. Food and Drug
Administration (FDA) has noted that the use of artificial intelligence in drug development
and regulatory submissions has increased exponentially since 2016, significantly
transforming early-stage drug discovery [3].

These technologies allow researchers to analyse extremely large datasets in order to
identify potential therapeutic targets and generate candidate molecules. In practice, this
can support the identification of novel early-stage hits, accelerate hit optimisation and
enable earlier detection of potential failure risks. The importance of artificial intelligence
and computational techniques lies not only in their ability to accelerate discovery but also in
their potential to reduce costly late—stage failures.

Maximising the opportunity requires substantial organisational change, from workforce
transformation, to scalable, compliant and ethical technology and data use.



A. Building a bilingual workforce

Pharmaceutical workforces will increasingly need to become “bilingual”, combining deep
scientific expertise with computational fluency. Organisations must develop talent capable
of operating across both scientific and digital disciplines, while also attracting specialist
expertise in areas such as machine learning and advanced analytics. Google DeepMind’s
computer programme AlphaFold tested this model, combining science with technology in
an attempt to solve the protein—folding problem. With heavy competition from big-tech
companies such as Google, traditional pharmaceutical organisations must develop an
attractive employee proposition.

What questions do pharmaceutical organisations need to answer to deliver faster, better
and cheaper?

How can blended
wet-lab and in silico

How do

research teams
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A workforce strategy that addresses the critical gaps and market risks will be essential for
building a competitive and relevant talent base.

organisations
attract and retain
specialist talent?

Where are the
critical skills

gaps?

B. Building the digital-physical hybrid bench

Beyond the workforce, laboratories themselves are also evolving. Concepts such as the “lab
of the future” combine automated experimentation with computational modelling,
enabling rapid feedback loops between digital simulation and physical experimentation. In
addition, the rise of synthetic data could enable more accurate and faster demonstrations
of drug efficacy, helping organisations to evaluate potential ROl earlier within the lifecycle.

This represents dramatic progress towards modernising highly specialised technology. For
years, labs have consisted of disparate specialist machines that export data into static files.
Lab books and data records can become an afterthought when juggling high—pressure
research priorities. The lab of the future model puts a data ecosystem at the centre of
research, regardless of the collection method.




This focus on data sharing is not new to pharmaceutical companies. The drive towards
Findable, Accessible, Interoperable and Reusable (FAIR) data has already been prevalent,
particularly in clinical research. We expect to see this concept extended into pre—clinical
discovery to further support a blended wet-lab and computational approach. The most
successful organisations will approach this change by designing for seamless data transfer
and interoperability, supporting additional insights through new computational modelling
and automation of traditional lab approaches to maximise discovery efficiency.

What questions do pharmaceutical organisations need to answer to deliver faster, better
and cheaper?

Does this technology and data really help to demonstrate drug M
efficacy and ROl earlier than traditional wet-lab methods?

How do organisations build trust with regulatory bodies and the
public when using computational methods to generate submission @%
evidence?

How do we transform legacy systems to become more responsive

and compete against nimble new entrants? ==
What checks and balances are needed to safely and compliantly ®/o
share and use clinical research data, including public records? e

For many organisations, the central challenge will be how and where to invest in traditional
wet-lab research and scalable computational discovery platforms. As organisations shift to
become more “tech-bio” than “bio-tech”, companies that remain overly reliant on
conventional research models risk underutilising the economies of scale offered by
computational discovery. Conversely, organisations that move too rapidly towards digital—
first approaches may face regulatory uncertainty, operational disruption and ethical
challenges, for example the risk of bias ampilification, lack of transparency or manipulation
from synthetic data. When operating under expanding pressure to deliver new market
entrants quicker, and cheaper, this balance becomes increasingly important to navigate.



2. Buying Innovation

Accelerating discovery whilst hedging risk

Over the past two decades, pharmaceutical innovation has become increasingly
distributed.

Rather than owning every stage of the discovery and development process,
pharmaceutical companies now collaborate extensively with specialised external partners
across the innovation lifecycle. This shift reflects a strategic response to the inherent risks
and complexity of drug development.

Early—stage discovery is frequently conducted by venture—backed biotechnology
companies, which focus on specific technological platforms such as gene editing, RNA
therapeutics or advanced biologics. These firms assume a significant portion of early
scientific risk while pursuing highly specialised research strategies.

This dynamic is evident in the origins of innovative medicines. Research suggests that
approximately 65% of FDA-approved drugs marketed by large pharmaceutical companies
originate from external innovation sources, primarily biotechnology firms [4].

This reflects a broader strategic shift. Large pharmaceutical companies are no longer the
sole engines of scientific discovery. Instead, they increasingly source innovation through
acquisitions, licensing agreements, strategic partnerships and venture investment.

As computational discovery expands, the nature of these partnerships may evolve further.
A new set of actors is entering the pharmaceutical ecosystem, including artificial
intelligence companies and data analytics providers associated with ‘Big Tech’. These
organisations bring highly specialised capabilities, such as large—scale computational
modelling and Al molecular design.

At the same time, therapies are becoming more complex. Combination therapeutic
approaches involving multiple modalities, blending delivery mechanism and disease area
expertise, often require specialised knowledge and skills.










































