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Artificial intelligence (Al) is transforming life science research and development

(R&D), enabling scientists to push new boundaries, develop personalized treat-

ments, and tackle complex biological challenges faster and on a larger scale

than ever before. As Al continues to reshape the R&D landscape, labs need to be

ready to make the most of its potential through Al data readiness. This is key to

ensuring smooth integration, helping researchers make better decisions, use data

more effectively, and accelerate scientific breakthroughs. In this guide, we'll walk

you through a clear roadmap for achieving Al data readiness in R&D labs, setting

the stage for meaningful business transformations through 2025 and beyond.

Al/ML is not just about technology

Al data readiness in the R&D lab goes
beyond technology—it's about cultivating
a work culture of collaboration, ensuring
data quality, and promoting continuous
learning. By developing a robust data
infrastructure, strategically integrating
Al and other advanced tools, and over-
coming scientific challenges, labs can
fully unlock Al's potential to accelerate
the research and development process.

The success of an Al enablement pro-
gram in R&D depends on how well the
lab’s data infrastructure, processes, and
practices support Al/ML technologies.
That means ensuring the data is accessi-
ble, clean, well-organized, and formatted

correctly for smooth integration with Al/ML
algorithms. Achieving Al data readiness
is crucial for gaining actionable insights
and ensuring the accuracy and efficiency
of Al-driven applications. Even the most
advanced algorithms can fall short with-
out the right data in the right format.

Being Al/ML-ready isn't just about having
the right technology; it's about having the
right data, skilled people, and efficient
processes to make it work effectively. Suc-
cess comes from aligning technology with
strong infrastructure, expertise, and strat-
egies that foster iterative development
and continuous improvement, ultimately
driving meaningful results.
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The essential role of LIMS in the Al-powered lab

In an Al-powered lab, a Laboratory In-
formation Management System (LIMS)
is essential for organizing and managing
data, forming the foundation for the suc-
cessful implementation of Al/ML models.
LIMS ensures that data is stored in a clean,
accessible, and standardized format, mak-
ing it ready for analysis by Al systems. By
tracking data provenance and maintaining
stringent quality control, LIMS guarantees
the accuracy of the data, allowing Al al-
gorithms to generate reliable predictions
and insights.

Al-enabled LIMS is built to integrate seam-
lessly with Al tools, automating data pipe-
lines and providing real-time access to
data for model training and result gener-
ation. This integration enables advanced
analytics and decision support, helping
labs predict outcomes, identify trends, and
make faster, data-driven decisions. To-
gether with LIMS, Al can automate tasks like
sample tracking, inventory management,
and equipment maintenance, greatly en-
hancing lab efficiency.

Figure 1: Example Al-enabled LIMS Optimized Lab Workflow
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What is AI/ML?

Al (Artificial Intelligence) and ML (Machine
Learning) in the R&D lab refer to apply-
ing advanced algorithms and computa-
tional models to enhance and accelerate
research processes. These technologies
enable labs to process large volumes of
data, uncover patterns, and make pre-
dictions that would otherwise be difficult
or time-consuming for researchers to
achieve.

Al (Artificial Intelligence) is the field of
computer science focused on creating
systems that can perform tasks that typ-
ically require human intelligence. These
tasks include reasoning, learning, prob-
lem-solving, perception, and language
understanding. Al systems aim to simu-
late human cognitive processes to handle
complex, dynamic tasks.

Al

e Learning: Al algorithms can improve
performance by learning from data
without explicit programming.

e Problem-solving: Al can identify
solutions to complex problems
based on available information.

o Decision-making: Al can make
decisions or recommendations
based on available data and
predefined criteria.
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ML (Machine Learning) is a branch of Al
that centers on developing algorithms that
allow computers to learn from and make
predictions or decisions based on data.
Unlike traditional programming, where
explicit instructions are given, ML systems
improve performance by identifying pat-
terns in large datasets and adapting as
they receive more data.

Al is the broader concept, while ML is a
technique used within Al to enable systems
to learn from experience. An Al system that
recognizes images can be programmed
with specific rules, like identifying objects
based on defined features. In contrast, an
ML approach teaches the system using a
large data set of labeled images, allowing
it to learn how to identify objects without
needing specific rules for each feature.

e Data-driven: ML models learn from large
datasets to make predictions or
autonomously make informed decisions
based on data insights.

e Adaptability: As more data is processed,
ML models “learn” from data to
continuously improve their performance
rather than being coded for every task.

o Predictive capabilities: ML enables

systems to predict future outcomes
based on historical data.
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Al systems are designed to analyze data, adapt to new information, and improve over
time, mimicking human cognitive functions like making decisions and understanding
language. ML is a part of Al that allows machines to learn from data and improve over
time without being programmed for each task. While Al includes techniques like ma-
chine learning, natural language processing, and computer vision, it refers to the overall
technology that combines these methods to create intelligent systems.

MYTH: Al is only for large R&D organizations

FACT: Affordable tools and open-source
platforms allow small enterprises to lever-
age Al without substantial investments, em-
powering them to optimize their operations
and become more competitive.

MYTH: Al is infallible & always accurate

FACT: Al systems are only as good as the
data they are trained on. They can make

mistakes, particularly when dealing with
5 Common MythS about Al incomplete, biased, or poor-quality data.

MYTH: Al can learn and improve
independently

FACT: Al requires human oversight, guid-
ance, and maintenance. While machine
learning algorithms can improve over time,
they need datg, fine-tuning, and monitoring
to ensure effectiveness.

MYTH: More data means better data

FACT: The effectiveness of Al models relies
more on the quality and organization of
data than sheer volume. Well-organized and
high-quality data allows Al to make more
accurate and reliable predictions.

MYTH: Al is inherently objective and unbiased

FACT: Al is shaped by the data it's trained on, and if that data is biased, the Al will reflect
those biases. It's crucial to monitor and address these biases in Al systems.
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How AI/ML are transforming R&D labs

Al and ML are radically transforming R&D labs, streamlining processes, enhancing deci-
sion-making, and opening up new avenues for scientific discovery. These technologies
enable faster experimentation, better predictions, and smarter problem-solving. But it's
not just about improving existing processes—Al and ML open up whole new frontiers,
empowering researchers to tackle the toughest challenges in R&D.

How AlI/ML are reshaping Life Science Research & Development

Clinical
Research

Preclinical
Research

Drug Discovery
¢ Target
identification

* Candidate
screening

¢ De novo design

e Trial recruitment

¢ Adherence and
retention

¢ Trial data
collection

* |n-vivo simulation

¢ Integrated PK/PD
modeling

* Physicochemical
property prediction

* Toxicological
liability

Drug
Development &
Manufacturing

¢ Dynamic process
control

* Trending &
monitoring of
process
parameters

General Areas of
Application

e Data Governance

¢ Workflow
enablement

* Data tagging and
harmonization

¢ Data classification
/ search

* Process design
optimization

Application of AI/ML across the Life Science R&D Lifecycle

These technologies enable the analysis of large datasets, allowing researchers to un-
cover insights that would be challenging using traditional methods. With ML algoritnms,
Al can design and run experiments, collect data, and analyze results, reducing the need
for manual intervention. Automation speeds up the R&D process, making experimen-
tation more efficient, allowing for faster iterations, and helping manage large amounts
of data. Al also enables adaptive experimentation, where the system adjusts the ex-
periment based on real-time results, improving accuracy and outcomes while saving
both time and resources. By changing how R&D is done, Al/ML accelerates discoveries
and opens up exciting new possibilities for scientific innovation.
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Key drivers and applications of AI/ML in R&D

Al/ML integration in life sciences and R&D
labs is growing rapidly, with new initiatives
focused on using these technologies to
drive real business results. These inno-
vations are changing the game for re-
searchers, helping them tackle challenges
in areas like drug discovery, genomics,
personalized medicine, clinical trials, and
disease diagnosis.

A recent Gartner survey reveals that wear-
able devices for clinical trials and Al for
drug discovery and early-stage research
are the most widely adopted use cases
in life sciences. Additionally, automating
tasks and processes remains a top in-
vestment priority for strengthening digital
infrastructure.

Figure 2: Deployment of Technology Use Cases for Life Sciences

(Gartner, Life Sciences’ Emerging Technology Priorities and Progress by Use Case)?
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As organizations refine their digital strate-
gies, industry leaders must assess emerg-
ing technologies like Al/ML that will catalyze
business transformation and identify the
factors shaping their digital R&D enterprise,
ensuring alignment with future trends and
market demands.

The adoption of Al/ML in life science R&D
has rapidly increased, driven by factors
such as the growing complexity of scien-
tific data, the need for more efficient drug
discovery, and the demand for personal-
ized medicine. Below are the key drivers
behind the widespread use of Al/ML in life
science R&D.

Data Analysis and Pattern Recognition:
ML algorithms excel at processing and an-
alyzing large volumes of complex data to
uncover hidden patterns and relationships
that are not easily determined by tradi-
tional methods. This could include identi-
fying biomarkers for disease, determining
molecular properties, or predicting effica-
cy or toxicity. This approach accelerates
the drug discovery process and reduces
the need for costly and time-consuming
experiments

Predictive Modeling: Al/ML is used to cre-
ate models that predict outcomes based
on historical data, enabling researchers
to anticipate the behavior of drug can-
didates before they undergo costly and
time-consuming lab experiments. These

models aid in identifying biomarkers, sim-
ulating biological systems, and optimizing
manufacturing processes, making R&D
more efficient, cost-effective, and tailored
to individual patient needs.

Optimization: Identifying and validating
the appropriate biological target is one
of the earliest and most critical steps in
drug discovery. Al/ML can optimize this
process by analyzing genomic, proteomic,
and clinical data to uncover novel drug
targets and validate their role in disease
pathways. Al/ML plays an essential role in
optimizing the design of new drug mol-
ecules and conducting virtual screening
of large compound libraries. By predicting
the biological activity of compounds, Al/
ML helps prioritize those with the highest
likelihood of success.

Automating Tasks: Al/ML-based automa-
tion in R&D not only reduces the time spent
on repetitive tasks but also ensures greater
precision and consistency. By automating
time-consuming tasks, researchers can
expedite various phases of drug discovery
and development, from early-stage dis-
covery through to preclinical trials. Al-driv-
en automation allows researchers to focus
more on hypothesis generation, critical
thinking, and high-level analysis, rather
than spending time on routine tasks.

Image and Signal Processing: Al/ML is a
key technology for analyzing images and
signals across research fields such as
medical imaging, material science, and
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environmental monitoring. In life sciences, ML aids in interpreting complex medical
images like MRI scans, X-rays, and histological slides, enhancing the detection of dis-
eases like cancer with greater accuracy than traditional methods. These Al-driven tools
improve the efficiency and reliability of image analysis, enabling faster, more precise
diagnostics and the identification of abnormalities, driving better patient outcomes
and research advancements.

Natural Language Processing (NLP): In the field of NLP, Al, and ML are transforming
how large volumes of unstructured text data are analyzed, particularly in R&D. These
Al-powered tools can automatically extract key findings, such as new discoveries,
trends, and relevant datg, from research papers, allowing scientists to stay up to date
on the latest advancements without manually reviewing countless publications. NLP
techniques also identify the relationships between different research topics, helping
to uncover emerging trends and pinpoint potential research gaps.

Use Cases of Al/ML in R&D

Drug Discovery: Predicting the properties and biological activity of new compounds accelerates
the drug discovery process, helping to identify promising drug candidates faster and more accu-
rately. Deep learning techniques are used to predict protein structures and interactions, helping
in the development of new therapeutics.

Personalized Medicine: Evaluating patient data, such as genetic data and clinical records, helps
identify the most effective therapies for individual patients, leading to more targeted and efficient
personalized treatment options.

Genomic Data Analysis

Comparing large genomic datasets to identify gene mutations, disease biomarkers, and poten-
tial therapeutic targets. It's used in genome sequencing and transcriptomics to detect genetic
variations linked to specific diseases, such as cancer or rare genetic disorders.

Biomarker Discovery

Analyzing omics data (e.g, proteomics, metabolomics) to discover new biomarkers for disease
diagnosis, prognosis, and treatment monitoring. These biomarkers can lead to the development
of more accurate diagnostic tests and therapies.

Toxicology Predictions
Predicting the toxicity of chemical compounds and drugs helps researchers identify potentially
harmful substances before they enter clinical trials, improving safety and reducing costs.

Br % ot & e

Drug Repurposing
Investigating existing drug databases to identify new therapeutic uses for drugs that have already
been approved for other conditions, accelerates the development of new treatments.

ik
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AI/ML technologies currently used for R&D applications

Al/ML technologies are rapidly reshaping the R&D landscape, particularly in drug discov-
ery, where groundbreaking tools transform how researchers identify and develop new
treatments. These technologies provide the ability to analyze complex data, automate
processes, and uncover insights that were once out of reach. With their power to drive
efficiency and innovation, Al/ML is making a significant impact across the industry. As
the field continues to evolve, new advancements and tools are emerging regularly. In
drug discovery, several Al/ML technologies are already making a difference, including:

« Atomwise leverages Al and deep learn-
ing to analyze molecular structures for

pounds for better efficacy and safety.

» DeepChem is a machine learning library

small-molecule drug discovery. Its plat-
form predicts how molecules will interact
with targets, speeding up the identifica-
tion of promising compounds for further
development.

BenevolentAl uses Al to analyze bio-
medical data and generate insights for
drug discovery, primarily in identifying
potential new treatments for challenging
diseases.

BioBERT (Bidirectional Encoder Represen-
tations from Transformers for Biomedical
Text Mining) is a natural language pro-
cessing model trained on biomedical
corpora. It accelerates tasks like literature
mining, information extraction, and drug
target identification, facilitating faster
and more efficient analysis of biomedical
texts to drive insights in drug discovery.

Cyclica’s Al-powered platform, Ligand
Express, analyzes protein-ligand interac-
tions and predicts the behavior of new
chemical compounds. It is used to assist
in drug discovery and optimize lead com-

10

specifically designed for computational
chemistry and drug discovery. It is used
to model molecular properties, predict
drug efficacy, and optimize chemical
compounds.

Exscientia employs Al to design and
optimize drug molecules, accelerating
the drug discovery process by generat-
ing potential candidates and predicting
their effectiveness for treating specific
diseases.

Google Al and TensorFlow’s Al tools, in-
cluding TensorFlow, are widely used in
various life science applications, from
analyzing genomic data to drug discov-
ery and medical imaging. TensorFlow is
an open-source framework for building
and deploying ML models.

IBM Watson for Drug Discovery’s Al plat-
form helps in analyzing large datasets,
including scientific literature, clinical tri-
al data, and molecular data, to identify
potential drug candidates, biomarkers,
and therapeutic targets.

www.astrixinc.com


http://www.astrixinc.com

* Insilico Medicine’s platform uses Al for
drug discovery, biomarker development,
and aging research. Insilico Medicine
leverages deep learning models to iden-
tify drug candidates and optimize clinical
trial designs.

* LabGenius uses Al-driven automation in
protein engineering to design, optimize,
and manufacture therapeutic proteins.
Its platform combines robotic systems
with deep learning to generate novel
protein therapeutics.

» PathAl applies machine learning to pa-
thology images to analyze tissue sam-
ples, particularly in cancer diagnosis. The

platform helps pathologists identify dis-
eases more accurately and efficiently.

« Schrédinger’s platform combines phys-
ics-based simulation with machine learn-
ing to predict molecular behavior and
accelerate drug discovery. Their software,
such as Maestro, allows researchers to
explore the potential of drug molecules.

Integrating Al technology into R&D work-
flows is revolutionizing how researchers
address complex challenges in drug dis-
covery. This innovative approach is driving
faster, more precise, and cost-effective
treatments for a broad spectrum of diseases.

Emerging Trends in LIMS AI/ML Data Enablement

As Al/ML technologies continue to advance,
Laboratory Information Management
System (LIMS) platforms are becoming
smarter, more automated, and better at
predicting data trends. This shift reflects a
growing emphasis on optimizing lab effi-
ciency, improving data quality, and helping
researchers make more informed deci-
sions with advanced, intelligent tools.

A recent LinkedIn Pulse survey shows that
the LIMS market is set for substantial chang-
es in 2025. Key emerging trends, such as
Al integration, cloud-based systems, |oT

interoperability, and advanced analytics,
are expected to drive these changes. These
innovations will make LIMS solutions more
efficient, secure, and adaptable, address-
ing the evolving demands of scientific re-
search and diagnostics. Labs that adopt
these cutting-edge technologies will not
only improve operational efficiency but
also position themselves as leaders in the
rapidly advancing R&D landscape.

Below are the key emerging trends in LIMS
for AI/ML enhanced data enablement:

11
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Figure 3: Trends Shaping the Future of LIMS in 2025

(LinkedIn Pulse Survey, Emerging Trends in Laboratory
Information Management Systems to Watch in 2025)3

The evolution of LIMS to support Al data enablement is transforming how labs man-
age and leverage their data. Al-powered LIMS now go beyond tracking samples and
workflows by offering predictive analytics, automating data processing, and enabling
data-driven insights. The integration of Al, cloud solutions, 10T, and advanced analytics
will not only boost LIMS efficiency but also enhance security and adaptability, helping
labs meet the ever-changing demands of the R&D landscape.
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Choosing the right LIMS for your Al-enabled lab

Many LIMS providers are focusing on Al
data readiness by integrating advanced
data management, analytics, and auto-
mation features. These systems streamline
the processes of data collection, storage,
and analysis—essential components for
Al/ML applications. With Al-powered tools
like predictive analytics, machine learn-
ing, and real-time data visualization, LIMS
platforms help R&D labs to optimize work-
flows, uncover trends, and make smarter,
data-driven decisions.

Choosing the right LIMS for an Al-enabled
lab is key to optimizing data management
and ensuring smooth integration with cut-
ting-edge technologies. Look for a LIMS with
Al/ML enabled capabilities, scalable cloud
solutions, and compatibility with loT devic-
es. It should support predictive analytics,
automate data processing, and enable
real-time decision-making. Additionally,
ensure the LIMS can securely handle large
volumes of complex data while adapting
to the evolving needs of your R&D lab. By
selecting the right LIMS, you'll improve ef-
ficiency, gain deeper insights, and accel-
erate innovation.

BIOVIA offers a seamless lab workflow
by unifying lab management, sample
management, and ELNs into a flexible,
platform-based cloud solution. This al-

lows organizations to work in an agile,
cost-effective manner while digitalizing
and streamlining lab operations. Al-pow-
ered insights improve research processes,
automate routine tasks, and enhance ac-
curacy, increasing efficiency and produc-
tivity. This future-proof approach enables
organizations to control and orchestrate
lab operations, manage and track sam-
ples, and easily adapt to evolving needs.
ONE Lab LIMS

LabVantage offers a comprehensive solu-
tion to streamline lab operations by ef-
ficiently managing samples, data, and
workflows across various industries. Its
flexible platform supports automation, re-
porting, and integration, improving data
accuracy and optimizing daily activities.
The platform promotes Al readiness in R&D
labs by providing advanced data man-
agement, analytics tools, and scalable in-
frastructure, enabling seamless integration
with Al/M to accelerate research.

LabVvantage LIMS
LabVantage ELN, SDMS, LES

Labware has a flexible, scalable system
designed to optimize lab operations by
managing samples, workflows, and data
while ensuring compliance. It seamlessly
integrates with lab instruments and ex-
ternal systems for real-time data access.
With Al-driven data analytics, predictive
maintenance, and workflow automation,

13
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Labware enables labs to leverage ML for

better decision-making, predictive anal-

ysis, and improved operational efficiency.
Labware LIMS

Sapio Sciences facilitates Al readiness with
advanced data management, automation,
and analytics. Its unified platform inte-
grates LIMS, ELN, and data management,
seamlessly connecting with Al and ML tools
for predictive analytics, real-time analysis,
and automated workflows. This enhances
decision-making, process optimization,
and trend analysis, driving lab efficiency
and innovation. Focused on data integrity
and scalability, Sapio Sciences LIMS en-
ables labs to fully leverage Al to increase
productivity and keep pace with the scale
and complexity of the modern R&D lab.

Sapio Sciences LIMS

Sapio ELaiN® Science-Aware Al is a digital
platform that integrates with Sapio Scienc-
es’' LIMS to manage lab data, experiments,
and workflows, offering secure, paperless
documentation and real-time collabo-
ration. It supports Al and ML for advanced
data analysis and decision-making.

Sapio Jarvis is a cloud-based solution
designed to manage and streamline sci-
entific data, enabling better collaboration
and insights by consolidating data from
multiple sources and systems in a unified
location

STARLIMS is advancing Al readiness in
R&D by incorporating advanced analyt-
ics, machine learning, and data manage-

ment tools into its platform. It automates
workflows, simplifies data integration, and
offers scalable cloud infrastructure for effi-
cient handling of large datasets, enabling
Al-driven insights and enhancing deci-
sion-making in R&D.
STARLIMS R&D Quality

Manufacturing Informatics Platform

Thermo Fisher Scientific provides ad-
vanced LIMS solutions that support Al/ML
data readiness by automating workflows,
integrating data from multiple sources,
and ensuring accurate structured data for
analysis. These next-generation solutions
streamline operations, enhance data qual-
ity, and accelerate decision-making across
R&D, bioanalysis, process development,
and manufacturing, driving efficiency and
innovation.

Thermo Scientific™
SampleManager LIMS™

Thermo Scientific™ SampleManager LIMS™
and SDMS Software offer two Data Analyt-
ics Solutions: the Business Intelligence (BI)
Solution, which enables real-time dash-
boards for resource and performance
insights, and the Al Solution, which uses
predictive analytics to proactively address
issues, optimize operations, and forecast
trends.

Zontal is o comprehensive data platform
that unifies multiple LIMS into a centralized
system, eliminating manual data consoli-
dation and harmonizing data structures. It
enables organizations to use descriptive,

14
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predictive, and prescriptive analytics for
actionable insights, driving efficiency and
innovation.

Zontal’s Digital Lab Solution

provides the foundation for Al, ML and
Data Science

Choosing the right LIMS is essential for es-
tablishing a strong foundation and scal-
able infrastructure for your Al-enabled lab.
It ensures seamless integration, manage-
ment, and accessibility of data—key ele-
ments for Aland machine learning models.
A next-generation LIMS can efficiently pro-
cess large datasets, automate workflows,
and maintain data accuracy, all of which
are necessary for training and optimizing

Al/ML algorithms. It also supports real-time
data collection and analysis, enabling Al
tools to generate valuable insights for pre-
dictive analytics and decision-making.

Hiring an expert consultant to guide your
LIMS selection process ensures you make
an informed choice based on your lab'’s
specific needs. They provide valuable in-
sights into system compatibility, regulatory
requirements, and future scalability, help-
ing you choose a solution that supports
advanced technologies like Al/ML. Their
expertise minimizes risks and ensures that
the LIMS you select will enhance efficiency
and long-term lab performance.

Challenges and Barriers to AI/ML Implementation

Implementing Al in scientific R&D presents
several challenges. A key obstacle is data
silos, where scientific data is spread across
multiple systems, making it difficult to ac-
cess and use effectively for Al/ML-driven
insights. Much of this data is unstructured,
such as text, images, or raw data, requir-
ing significant preparation before Al/ML
systems can process it.

The Pistoia Alliance’s Lab of the Future
2024 Global Survey, conducted in part-
nership with Open Pharma Research,
reports that barriers to utilizing experi-
mental data are transitioning from be-

havioral to content-related challenges.
Key obstacles include limited data access
(59%), unstructured data (54%), and a
lack of metadata standardization (48%).

Resistance to data sharing further hin-
ders Al adoption, as privacy, competition,
and security concerns limit the data Al
can access. Al also introduces challenges
around managing large datasets, adapt-
ing workflows, and ensuring data quality,
complicating scaling and optimization.
The evolving nature of Al models makes
constant updates and revalidation nec-
essary, adding further complexity.

15
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Roadblocks to Al/ML Implementation in R&D

s

Data Silos

Data stored in separate systems or formats,
is difficult to integrate and access, limiting the
potential for AIML-driven insights.

Integration Complexity

Integrating Al/ML into R&D workflows involves
technical challenges with system compatibility,
infrastructure, and scaling, slowing adoption.

®
00
L\
Reluctance to Data Sharing
Data privacy, security and competitive con-
cerns can prevent data sharing, limiting access
for Al/ML.

Addressing roadblocks early in the planning
process is crucial for a smooth Al/ML im-
plementation in an R&D lab. By identifying
challenges such as Al/ML data readiness and
resource gaps upfront, teams can develop
strategies to mitigate risks and ensure the
necessary infrastructure, tools, and expertise
are in place. Early planning helps align Al/
ML solutions with the lab’s goals, set realistic
timelines, and secure stakeholder support.
Proactively tackling issues like data quality,
integration, and skill gaps minimizes dis-
ruptions, leading to a more efficient and
successful adoption of Al/ML technologies
that drive innovation in your R&D strategy.

—+

HE N
Unstructured Data

R&D data, including text, images, and raw
datasets, are often unstructured and require
extensive preprocessing to be effectively uti-
lized in Al/ML systems.

Data Integrity & Accessibility

Poor-quality data can impair Al model accu-
racy, making it difficult to extract meaningful
insights and predictions.

9o
-

Skill Gaps

Al requires specialized knowledge, and many
R&D teams lack the skills or resources to inte-
grate and manage it effectively.

Failed Al implementations can lead to sig-
nificant wasted resources, both in terms of
time and money, as organizations invest in
technology that doesn't deliver the expected
results, making it harder to gain buy-in for
future initiatives. Inaccurate predictions or
flawed algorithms may lead to costly de-
cisions, impacting research outcomes and
overall productivity. This emphasizes the
need for careful planning, validation, and
expertise when adopting Al/ML to ensure
successful integration and avoid setbacks.
This emphasizes the need for thorough plan-
ning, validation, and expert guidance when
implementing Al/ML to ensure smooth inte-
gration and prevent costly setbacks.

16
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Preparing your R&D lab for Al-Data Readiness

Al-data readiness in R&D is essential for
ensuring that data is properly prepared
and structured for effective Al/ML applica-
tions. This includes improving data quality
by eliminating errors, inconsistencies, and
biases while organizing and standardiz-
ing data for easy access and use. It also
involves integrating diverse data sourc-
es, addressing privacy and security con-
cerns, and managing metadata effectively
to ensure transparency, reliability, and a
sufficient volume of high-quality data for
training Al models.

By prioritizing data readiness, R&D teams
can optimize the performance and ac-
curacy of Al/ML models, helping organi-
zations maintain a competitive edge and
achieve research goals more efficiently.
Best practices for data readiness include
data cleaning and validation, standard-
izing formats, automating data pipelines,
and establishing comprehensive data
management to support seamless, scal-
able Al deployment.

Assessing Al readiness in an R&D lab in-
volves evaluating its infrastructure, tools,
processes, and team to ensure successful
Al integration and scalability. Below is a
checklist of key areas to consider:

Organizational preparedness
. Assess skills
and knowledge in Al/ML

. Evaluate openness
to adopting new technologies and ideas

Ensure adequate budget and funding
for Al initiatives

. Align Al
initiatives with the lab’s strategic goals
and vision

Data Availability and Management

. Ensure data is Findable,
Accessible, Interoperable, and Reusable

. Implement clear data
management policies and standards

Ensure data quality and accessibility to
support Al models

. Al relies on high-qual-
ity data for accuracy
Technology Infrastructure

. Ensure integration with existing lab
systems for efficient data management

. Evaluate cloud
infrastructure for scalability, storage, and
collaboration

Integration and Deployment

. Ensure Al/ML solutions can
scale with growing data and complexity

. Verify adherence to rele-
vant regulations and standards
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Validating Al/ML Technologies

Al/ML model
require ongoing updates and optimization
Ensure data integrity for

reliable Al outcomes

Establish processes
to validate Al technologies and build trust

Recognize the need for evolv-
ing standards and frameworks in Al
deployment

Performance Benchmarks (KPIs)

Streamlining
processes for optimal performance
Minimizing expenses
while maintaining quality

Increasing the speed of
data processing and insights

. : Ensuring higher
accuracy and reliability

. Accelerating
product development and delivery

Successful Al/MLimplementation in an R&D
lab requires a thorough assessment of in-
frastructure, tools, processes, and talent to
meet Al technologies’ data and computa-
tional needs. Investing in scalable systems
like LIMS is key to supporting model training,
development, and deployment.

Partnering with an expert consultant helps
evaluate organizational readiness, opti-
mize technology integration, and ensure
smooth Al adoption and continuous model
improvement. By streamlining data man-
agement and automation, LIMS provides a
solid foundation for Al readiness, acceler-
ating research and innovation in the lab.
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The Astrix Approach to AI-Data Readiness

in Your R&D Lab

Embarking on an Al journey requires more
than just technology—it starts with strate-
gic planning, thoughtful technology se-
lection, and data preparation to achieve
Al-data readiness, laying the foundation
for a data-driven lab of the future. The
Astrix Approach to Al-Data Readiness is
a comprehensive strategy that prepares
your R&D lab for seamless Al/ML integra-
tion and advanced analytics. It focuses on
optimizing data infrastructure for quality,
accessibility, and scalability, enabling labs
to manage complex datasets.

Astrix partners with your team to develop
a vision and strategy that aligns with your
research goals, identifying key Al opportu-
nities and integrating technologies like LIMS
to automate data collection and analysis.
We help select the right technologies, train
Almodels, and seamlessly integrate them
into your systems. This approach accel-
erates Al adoption and ensures scalable
solutions that grow with your lab’s evolving
needs. Below are key principles and busi-
ness drivers for defining the Astrix Al-en-
abled R&D lab of the future.

Figure 3: Trends Shaping the Future of LIMS in 2025
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Al-enabled Lab of the Future Strategic Direction Assessment

Astrix’'s stepwise approach to Al-data readiness for your R&D lab of the future utilizes
a strategic direction assessment to identify your lab’s pain points, gaps in technol-
ogy, data workflows, and collaboration workflows. When identifying opportunities for
improvement, it is essential to review the holistic workflow in your R&D environment or
company, not just focus on one lab.

Astrix's strategic direction assessment helps create a detailed roadmap for achieving
Al-readiness in your R&D lab. By defining the vision and business drivers, we conduct
a thorough assessment to gather stakeholder feedback on the current state, identify
gaps, and uncover opportunities. This leads to developing requirements for future state
architecture. The resulting Astrix Blueprint for Success outlines the strategy, transition
steps, and plans for ongoing adaptation to future developments.

Lab of the Future - Strategic Direction Assessment

Confirm Business
and Data
Capabilities

Define Vision and
Business Drivers

Future State High-

Project Initiation Level Architecture

Define the Strategy
& Transition

Activities: Activities: Activities: Activities: Activities:
« Initiate & plan project Engage with SMEs from existing Solicit and Review stakeholder | Develop future state conceptual Define future state strategy &
+ Identify Core Team; Extended workstreams to clearly define: feedback on current systems (issues, Data and System reference roadmap to optimize system
Team; Project Board + Current challenges and pain gaps & opportunities) architecture that will provide landscape
- Kick-off with Sponsor points Prioritize future state aspirational strategic guidance for the targeted Refine strategy and
participation «  Future state vision needs: future state. recommendations with Client SMEs
. Business drivers for SUCCESS + Business capability needs +  Align target architecture to | Leadership
+  Operational and technical needs + Data processing and address identified business and «  Prioritize projects, systems &
P ) R management capability needs data capabilities workstreams
+ Develop capabilities assessment + Determine potential vendor + Solution selections and POCs

technologies + Product retirement strategy
Deliverables: Deliverables: Deliverables: Deliverables:

+ Project plan & organization, «+ Vision and Business Drivers o Colpeiblis Aszessment + Conceptual Data and System

communications plan + Current state systems inventory Reference Architecture
+  Kick off meeting + Current state issues, gaps, and
opportunities

Value & Considerations: Value & Considerations: Value & Considerations: Value & Considerations: Value & Considerations:

+ Confirms stakeholder alignment « Aligns stakeholders on goals * Builds shared understanding of + Baselines platforms and * Aligns stakeholders to priorities
to objectives and approach and value business drivers architecture to support business and timing

» Ensures stakeholder « Clearly articulates objectives + Clarifies capabilities serviced by needs + Living document to address
understanding of their role and this ecosystem - Establishes target future state current & future requirements
time commitments reference architecture
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Astrix’s Lab of the Future Blueprint for Success

Astrix’s Lab of the Future Blueprint for Suc-
cess provides a strategic roadmap to
transform your R&D lab into an Al-pow-
ered, data-driven environment.

The Astrix Approach helps your R&D lab
integrate Al/ML by focusing on strategic
planning, technology selection, and data

optimization. Through a strategic assess-
ment, we identify gaps, define a clear vi-
sion, and create a Blueprint for Success for
Al-data readiness. This approach accel-
erates adoption, ensures scalability, and
aligns Al solutions with your lab'’s evolving
needs, setting the foundation for a da-
ta-driven Lab of the Future.

Astrix Digital Transformation Blueprints and Milestones

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14 M15 M16 M17 M18 M19 M20 M21 M22 M23 M24
Business Analysis and Design Governance and Process
Technology Program New Release Cycles ‘
selected Team (continued for Years)
RFP | | Run
Strategic ‘ Support
Plan Debl
Future State ‘ Execution ar?s Z\é":_?:;:
:;Eicteei?ﬁle p eConfiguration eValidation
rogra.m eCustomization *Program Gov
Blueprint .
Program eIntegration
Planning
Data
inefficiency
realization |
Define Vision
and Business

Drivers
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Conclusion:

Data readiness is the foundation of
Al-driven research and development.
Without high-quality, structured, and ac-
cessible data, even the most advanced
algorithms cannot deliver meaningful
insights or drive innovation. In R&D, ef-
fectively utilizing data accelerates dis-
coveries and ensures that Al models are
grounded in reliable, actionable informa-
tion, leading to more accurate, impactful
outcomes.

The Astrix Approach offers R&D labs a
comprehensive strategy for Al/ML inte-
gration, focusing on strategic planning,
technology selection, and data opti-
mization. Achieving Al-data readiness
goes beyond adopting technologies—it
requires optimizing data infrastructure
for quality, scalability, and accessibility.
Astrix’s strategic assessment identifies
workflow gaps, defines a clear vision, and
creates a Blueprint for Success, aligning
Al solutions with research goals. This en-
sures seamless integration, supports Al
tool operationalization, and accelerates
adoption, driving innovation and long-
term success while building a foundation
for the Al-enabled lab of the future.
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As the market leader in life science consulting, Astrix specializes in helping companies
plan, select, implement, and validate their most critical systems. Our technology and
process-agnostic approach ensures we deliver tailored solutions and expert talent to
address even the most complex challenges. From strategic planning to technology
implementation and staffing solutions, Astrix is your trusted partner in driving business
success. Contact us today at www.astrixinc.com to discover how we can accelerate
your growth and streamline operations with our strategic life science solutions.
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