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From Archive to Insight: Designing a Single
Source of Truth for Drug-Lifecycle Data

Introduction: The Case for a Single Source of Truth in
Pharma

In the pharmaceutical industry’'s complex data landscape, a single source of truth (SSOT)
refers to a centralized repository or system where an organization’'s most accurate, up-to-date
data is maintained and accessed talend.com clinicalleader.com. The goal is that all teams — from
research to regulatory to commercial — base decisions on the same unified data, rather than on
fragmented, conflicting sources. This concept is especially vital in pharma, where data drives
critical decisions under intense regulatory scrutiny. SSOT in pharma data management means
integrating data across silos so that everyone - scientists, clinical researchers, regulatory
affairs, manufacturing, and business strategists — can trust they are working with consistent,
validated information talend.com mpo-mag.com.

Establishing an SSOT addresses pervasive data problems. Many pharma companies struggle
with legacy systems that silo data by function (research, clinical, manufacturing, etc.), resulting
in inconsistency and limited visibility mpo-mag.com medtechintelligence.com. For example, one
analysis found nearly 48% of pharma development executives say data silos derail cross-
functional efficiency in their organizations pharmaceuticalmanufacturer.media. Such silos force
teams to spend valuable time reconciling “which numbers are right” instead of extracting
insights talend.com. By contrast, routing all information through a single authoritative source
ensures that everyone "is working from the same playbook,” reducing errors and confusion
talend.com. In short, an SSOT provides one shared, trusted data foundation for the entire drug
lifecycle — from early discovery experiments to post-market surveillance — enabling better
decision-making and collaboration.

Drug Lifecycle Stages and Data Silos

Pharmaceutical data spans the entire drug development lifecycle, and historically each stage
generates its own data “archive” in separate systems. Let's briefly cover these stages and the
typical data silos they create:
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¢ Discovery & Pre-Clinical Research: In early R&D, scientists generate vast experimental data
(compound libraries, screening results, lab notebook entries, animal study data). These often reside
in standalone laboratory systems - e.g. Electronic Lab Notebooks (ELNs), LIMS, or research
databases - isolated from later-stage systems. Without integration, valuable discovery data can
remain locked in departmental databases or even spreadsheets.

¢ Clinical Trials (Phases I-lll): Clinical development produces massive patient datasets — case report
forms, adverse events, lab results, etc. These are managed in specialized tools like EDC (Electronic
Data Capture), CTMS (Clinical Trial Management Systems), or safety databases. It's common for
clinical trial data to sit in one system while lab results live in another, and safety reports get
trapped in spreadsheets that don’t talk to the regulatory platform airbyte.com. Each trial or
function may have its own silo, making it hard to assemble a complete picture of clinical evidence.

¢ Regulatory Submission & Approval: To seek approval, companies compile regulatory dossiers (e.g.
FDA/EMA submissions). Often a separate Regulatory Information Management (RIM) system or
document management system (such as Veeva Vault) stores submission documents, product data,
labeling, etc. Historically, different regions or departments might use their own trackers, leading to
duplicate data entry. One company noted it had “at least five different software solutions, plus Excel
and SharePoint” for regulatory info — resulting in multiple versions of the truth industries.veeva.com
industries.veeva.com. Siloed submission data risks inconsistencies and compliance errors if, say, the
manufacturing data filed to regulators doesn’t match data in internal systems.

¢ Manufacturing & Quality: Once a drug moves to production, manufacturing execution systems
(MES), batch records, quality control labs, and supply chain systems generate data on process
parameters, yields, deviations, etc. These often operate independently from R&D systems
(sometimes even at different sites). Manufacturing data often exists in isolation from quality
control systems airbyte.com, and both are usually separate from clinical and regulatory data. This
can hinder tech transfer and scaling — e.g. R&D may not easily access manufacturing performance
data, and quality trends might not feed back into development.

e Commercialization & Post-Marketing: After launch, additional silos appear - sales and marketing
teams use CRM databases, market analytics tools, and real-world evidence data (e.g. claims or EHR
data) to monitor uptake and safety. Post-market pharmacovigilance is typically handled in a
dedicated safety database that might not link to clinical trial databases or manufacturing records. As
a result, when an adverse event investigation occurs or regulators request comprehensive data,
teams often scramble across these disconnected repositories to piece together the full story
airbyte.com.

Data silos by stage evolved for practical reasons (each function optimized its own IT), but they
create discontinuities across the drug'’s lifecycle. For instance, a slight change in a drug's
formulation might need updating in research reports, regulatory filings, manufacturing
instructions, and labeling — but if each resides in a separate silo, ensuring consistency is
laborious and error-prone. In fact, Veeva Systems found that in a siloed environment a simple
protocol amendment could involve 25+ manual steps across multiple documents/systems,
whereas with a unified vault it became one step with a single source document - cutting update
time from weeks to minutes veeva.com veeva.com. This illustrates how integrated data flow
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across lifecycle stages is crucial to eliminate duplication and maintain a “single version of
truth” for each drug throughout its journey.

The Challenge: Data Fragmentation and Its Consequences

Fragmented data in pharma isn’t just an IT inconvenience - it poses strategic, operational, and
compliance challenges. Some of the key issues arising from data silos and duplication include:

¢ Inefficiency and Duplicate Work: When data is scattered, teams often spend excessive time
locating, reconciling, or re-entering information. Nearly 27% of productivity is lost on average due to
such inefficiencies in life sciences organizations running multiple disconnected systems veeva.com.
Researchers may repeat experiments because prior results are not easily discoverable, and
regulatory staff may compile the same data into different reports for each region. This duplicate

effort slows down projects and increases costs.

¢ Lost Insights and Knowledge Gaps: Important knowledge can “get lost within individual silos”,
as one industry expert noted mpo-mag.com. Each silo contains only a partial view — making it hard to
see cross-functional patterns (e.g. correlating clinical outcomes with manufacturing variables or
linking real-world outcomes back to specific trial data). In one striking example, a coalition of rare
disease experts warned that stakeholders “balkanizing” their databases in proprietary silos was
fragmenting the knowledge base and undermining current and future research efforts
ojrd.biomedcentral.com ojrd.biomedcentral.com. They observed redundant data being collected in
uncoordinated studies, wasting “precious time, energy, and resources” and sometimes setting
projects up for unnecessary failure ojrd.biomedcentral.com ojrd.biomedcentral.com. In short, siloed
data means missed opportunities to learn and innovate.

¢ Inconsistent or Inaccurate Data: Without a single authoritative source, different systems may have
conflicting or out-of-date information. For example, a drug’s formulation or patient demographic
might be recorded differently in the clinical database vs. the submission documents. This lack of a
unified “data truth” can lead to errors in decision-making. A single source of truth addresses this
by eliminating competing data versions — ensuring everyone uses the same “right numbers”
talend.com talend.com. It also prevents duplicate entries and divergent updates, a benefit noted as
a core advantage of SSOT implementations talend.com.

¢ Poor Collaboration and Siloed Culture: Data silos reinforce organizational silos. Teams become
accustomed to using their own datasets and may be reluctant or unable to share data with others.
Almost half of pharma professionals say silos hinder cross-functional collaboration efficiency
pharmaceuticalmanufacturer.media. For example, R&D and manufacturing might struggle to
smoothly transfer knowledge about a process, or clinical and regulatory teams might work off
different tracking systems. Breaking down these silos by sharing a common data platform can “boost
teamwork and communication across departments such as research, development, and clinical
operations” mastechinfotrellis.com by providing a common reference frame for discussions.
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¢ Regulatory Risk and Compliance Delays: Perhaps most critically, data fragmentation can introduce
compliance risks. In regulated processes (GxP), data must be complete, consistent, and
traceable. If trial data, manufacturing records, and submission documents are maintained
separately, there is a risk of misalignment that could trigger regulatory findings or require last-minute
remediation. Regulatory teams often cite limited real-time visibility into siloed data and manual data
checks as pain points mpo-mag.com medtechintelligence.com. A unified data source reduces this
risk by making sure that submissions draw directly from the latest approved data. In fact, having an
SSOT has been shown to produce “more robust evidence and stronger submissions”, with fewer
errors that regulators might question medtechintelligence.com medtechintelligence.com. Consistent
data across all documents speeds up approvals, whereas lost or inconsistent data can lead to costly
delays or even rejections medtechintelligence.com mpo-mag.com.

¢ Inability to Leverage Advanced Analytics and Al: Modern analytics, machine learning, and Al thrive
on large, integrated datasets. Siloes limit the data available for algorithms, thereby limiting insights.
Leaders in pharma data science note that adopting common standards and unifying data (as in FAIR
principles, discussed later) is a “fundamental enabler for digital transformation,” allowing powerful Al
tools to “automatically and at scale access the data from which they learn” pharmacytimes.com.
Conversely, if data remain in silos, Al initiatives may stall or yield biased results due to incomplete
data. For example, one pharma R&D initiative found that years of uncatalogued clinical data across
different platforms made it infeasible to run advanced analytics - scientists spent 80% of their time
just finding and cleaning data sam-khalil.medium.com sam-khalil.medium.com. An SSOT removes
these barriers, giving data scientists "analysis-ready” data in one place and accelerating insights.

In sum, fragmented data translates to slower development, higher costs, operational hiccups,
and compliance headaches. These challenges have prompted pharmaceutical organizations to
seek integrated data strategies. As one commentary put it, “the current ecosystem is far from
fulfilling its potential” due to silos — but by coordinating and pooling data, we can reduce
duplication and “accelerate innovation that improves human health.” ojrd.biomedcentral.com
ojrd.biomedcentral.com

Architectures and Best Practices for a Single Source of
Truth

Designing a single source of truth for drug lifecycle data is as much a strategy as itisan IT
architecture. It involves both technology (modern data infrastructure) and governance
(standards and practices) to ensure all data flows into a common framework. Below are some
best practices and reference architecture elements that pharma companies are adopting to build
an SSOT:

1. Centralized Data Lakehouse Architecture: Modern data architectures often use a data lake
or lakehouse as the spine of an SSOT. A data lakehouse combines the scalability of a data lake
(for storing raw, unstructured data) with data warehouse features (for structured querying and
performance). This allows all types of data — from lab instrument readings to clinical patient
tables to manufacturing sensor feeds — to be aggregated in one cloud-based repository. For
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example, companies are leveraging platforms like Databricks or cloud storage (AWS S3, etc.) to
ingest diverse R&D and operations data. This provides a unified data layer on which analytics
and apps can operate. A key principle is to ingest data once and then share it ubiquitously
rather than duplicating it in many silos. Delta Lake (an open lakehouse format) has been used to
ensure reliability and performance for such unified data stores databricks.com databricks.com.
By centralizing raw data but enabling robust SQL analytics, a lakehouse can serve as “one-stop”
data access for different teams. In practice, this might mean consolidating previously separate
data warehouses (for clinical, sales, etc.) into a single cloud warehouse or integrating them
virtually (see below). The Pharma 4.0™ digital vision explicitly calls for “a connected
architecture in which data are used as a single source of truth and available at any level at any
time.” ispe.org This requires effectively using all data from processes and breaking the old
paradigm of each level having its own dataset ispe.org.

2. Semantic Integration via Knowledge Graphs and Data Fabric: Aggregating data is not
enough — it must be connected and made interpretable across domains. An emerging best
practice is to build a knowledge graph or semantic layer on top of the integrated data. A
knowledge graph uses ontologies to define relationships between data entities (e.g. linking a
ClinicalStudy object to Patients, to Drug compound data, and to Manufacturing lots). This
approach was successfully used by Boehringer Ingelheim, which realized they needed to "link
data from across teams"” and support ontologies to relate terms (target, gene, disease, etc.)
company-wide stardog.com stardog.com. They built an enterprise knowledge graph atop their
data lake, creating a consolidated one-stop shop for ~90% of R&D data via a semantic layer
stardog.com. The graph connects metadata across workflow systems (capturing how samples
were generated, which study produced which data point, etc.), allowing users to traverse the
data "Wikipedia-style" — searching by a gene or disease and immediately seeing all related data
across silos stardog.com. This semantic data fabric means scientists no longer have to manually
join data from disparate sources; the graph federation handles it, delivering linked results with
context. The benefits include less data wrangling and the ability to ask complex cross-domain
questions (e.g. find all studies where a drug targeting gene X showed a certain efficacy) in one
query stardog.com stardog.com. Tools like graph databases (e.g. Stardog, Neo4j) with
virtualization can connect data without physically moving it, which further reduces duplication
and ensures one authoritative view stardog.com stardog.com. In short, layering a semantic
knowledge model over the unified data helps achieve an SSOT that is meaningful to end-users
and supports advanced inferencing (finding hidden relationships).

3. Master Data Management (MDM) and Data Standards: A foundational element of SSOT is
rigorously managing master data — the key entities and reference data that must be consistent
everywhere (such as compound IDs, study codes, site information, product definitions, etc.).
Implementing a Master Data Management solution ensures that each core data element is
“mastered in only one place,” and all other systems either reference it or sync from it
en.wikipedia.org. Pharma companies are increasingly leveraging MDM tools to create unified
master data hubs for products, materials, customers, etc. For example, an MDM system can
maintain the definitive list of compound identifiers or trial protocol IDs, which all applications pull
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from (rather than each keeping its own list). This prevents the classic scenario of one drug
having slightly different names or codes in different databases. MDM breaks down data silos
by facilitating data sharing — one report notes it “boosts teamwork across research,
development, and clinical operations” by ensuring everyone is referencing the same master data
points mastechinfotrellis.com mastechinfotrellis.com. MDM is also critical for compliance with
standards like ISO IDMP (ldentification of Medicinal Products), which require consistent
structured data about products globally. By mastering data and reusing it, companies can ensure
each regulatory submission or label pulls from the same product data hub, reducing errors
medtechintelligence.com medtechintelligence.com. Best practices here include establishing
corporate data standards (common data models, naming conventions) and governance
committees to maintain data quality. Many firms adopt industry data standards (CDISC for
clinical data, GS1 for product codes, etc.) within their SSOT to maximize interoperability. A
notable framework is adopting FAIR data principles (Findable, Accessible, Interoperable,
Reusable) as part of data governance. This involves rich metadata and uniform identifiers so that
data can be easily located and combined. In fact, pharma leaders like Novartis, Pfizer, and GSK
have strongly supported FAIR data adoption, recognizing that it enables Al/ML and “knowledge
reuse” at scale pharmacytimes.com pharmacytimes.com.

4. Data Catalogs and Metadata Management: An SSOT platform should be paired with a
robust data catalog that stores metadata about all datasets, their lineage, and usage. This is a
best practice for transparency and trust in the data. A catalog allows users to discover what data
exists in the repository, understand its provenance, and see any quality flags. It essentially
answers "what data do we have and where did it come from?” — crucial in a regulated
environment. Effective metadata management is described as a “foundational pillar of agile data
governance” pharmasug.org. For instance, SAS's Viya platform includes an information catalog
that tracks data lineage (sources, transformations) and provides search and tag capabilities
pharmasug.org pharmasug.org. In a pharma SSOT, this means a researcher can trace a
particular assay result all the way back to the original instrument file and lab notebook entry,
with audit trails at each step. Metadata catalogs also store data definitions (business glossary),
ownership, and access controls. Linking strong metadata with the SSOT ensures that as data
is aggregated, it remains traceable (who generated it, under what protocol) and understandable
(with context like units, experiment conditions, etc.). This not only helps with compliance and
audit readiness, but also accelerates analysis — users can quickly find relevant data instead of
hunting in archives. Many organizations employ specialized data catalog tools (Collibra, Alation,
etc.) or build semantic catalogs integrated with their knowledge graph. The emphasis is on
making the SSOT accessible and transparent: users should trust that they can find the latest
approved dataset and know its status. “Information about the localization of data is key — e.g.
where it comes from (lineage), how it's been used, and whether it's certified” pharmasug.org.
Thus, building an SSOT goes hand-in-hand with implementing enterprise data governance and
cataloging.

5. Unified Data Access and User Interfaces: To truly realize an SSOT, organizations must also
provide user-friendly access to the unified data. This can include self-service analytics tools,
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dashboards, or query interfaces that sit on top of the central repository. For example,
Boehringer’s knowledge graph solution provided scientists with a lite query builder and even
natural language search so they could retrieve linked data without writing complex SQL or
SPARQL stardog.com stardog.com. Similarly, Novartis's “Map of Life" platform created intuitive
graphical tools for researchers to search and pool clinical and experimental data across 25 years
of studies sam-khalil.medium.com sam-khalil.medium.com. The easier it is for end-users to
access the SSOT, the more they will rely on it (and not revert to old departmental
spreadsheets!). Some best practices include implementing role-based views (so each function
sees relevant data in context), real-time dashboards for key metrics (drawing from the single
source), and collaboration features. The SSOT can also feed Al/ML tools directly — for instance, a
data scientist can connect a machine learning notebook to the central lakehouse and train
models on all relevant data without manual data wrangling. Underneath, technologies like data
virtualization or federated query engines might be used to ensure users always get up-to-date
data from source systems if some data isn't copied. The overarching goal is frictionless access:
users shouldn't need to know where data resides or in which format — the SSOT platform
delivers it consistently (with proper security). This encourages enterprise-wide data-driven
culture, as people trust that the "one source” will meet most of their informational needs.

In summary, building an SSOT for drug lifecycle data involves integrating infrastructure
(lakehouse + knowledge graph + MDM) and governance processes (FAIR standards, data
cataloging, quality management). It's about creating a data fabric that connects all parts of
the organization. As one Pharma 4.0 roadmap put it, transitioning from siloed, process-centric
data flows to data-centric operations is a stepwise journey ispe.org ispe.org — but one that yields
huge benefits in efficiency, integrity, and insight, as we explore next.

Key Technologies and Platforms Enabling SSOT

A variety of modern technologies and platforms have emerged to support a single source of
truth in pharma data management. Often, an SSOT solution is not a single product but a
combination of tools integrated into a cohesive architecture. Below are some of the common
categories of technologies and specific platforms used in the industry:
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¢ Cloud Data Lakes and Warehouses: Cloud-based data platforms are a backbone for storing and
processing unified data. For example, Snowflake has been widely adopted in life sciences as a
secure cloud data warehouse that can consolidate diverse data types. In one case, a healthcare
analytics firm (DRG) built a "Real World Data Platform” using Talend for integration and Snowflake as
the scalable warehouse, ingesting petabytes of clinical and real-world data into one place talend.com
talend.com. The result was a “trusted single source of truth” that supported company-wide analytics
and even enabled them to serve more users with less overhead talend.com. Another example is
AWS's data lake offerings: while AWS HealthLake is specifically a managed service for healthcare
data (e.g. patient records in FHIR format), AWS also provides the S3 storage and Glue/Athena
services that many pharma companies use to build data lakes for R&D. HealthLake can be useful for
integrating clinical and real-world patient data by converting it into a common standard (FHIR) and
making it queryable; this can feed into an SSOT especially for organizations connecting clinical trial
data with medical records. Cloud data lakes, in general, offer the advantage of elastic storage for
the huge volumes of omics data, imaging, sensor outputs, etc., that pharma R&D generates — all that
can be pooled without worrying about on-premise capacity. Azure and GCP similarly have life
science data lake solutions and warehouses (e.g. Azure Data Lake, Google BigQuery) that
organizations leverage as part of their SSOT.

e Master Data Management (MDM) Systems: As discussed, MDM software is crucial for maintaining
consistent reference data. Solutions like Informatica MDM, Reltio, or IBM InfoSphere MDM are
used to create central master databases for key entities (compounds, protocols, sites, investigators,
etc.). By implementing an MDM hub, pharma companies ensure that all systems are referencing the
same core data for these entities mastechinfotrellis.com mastechinfotrellis.com. Some vendors
provide life science-specific data models (e.g. for product registrations or HCPs). There are also
MDM features in Veeva Vault for regulatory data, and emerging cloud MDM services. The trend is
towards cloud-based MDM for scalability and easier maintenance mastechinfotrellis.com, unless
strict control requires on-premise. When choosing an MDM, organizations evaluate the tool's ability
to integrate with existing systems and handle data volume/complexity mastechinfotrellis.com.
Ultimately, the MDM becomes a central authority for certain data in the SSOT ecosystem, often
feeding other platforms via APlIs.
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¢ Integrated Content and Regulatory Platforms: Pharma companies rely on specialized platforms for
regulated content management. Veeva Vault is a leading example — a cloud-based suite that
includes modules for R&D, quality, and commercial content. Vault is explicitly designed to provide “a
single source of truth across the enterprise, uniting teams from research and development to
commercial” veeva.com. It manages documents (like trial master file content, regulatory submission
documents, SOPs, promotional materials) with strict version control and compliance (21 CFR Part 11).
Vault's advantage is that the same document can be cross-linked and reused in multiple contexts
(for instance, one protocol document is referenced in the IND submission, the trial master file, and
investigator portal) while maintaining a single authoritative file with a clear chain of custody
veeva.com. This eliminates the proliferation of duplicate files. Platforms like Vault or OpenText
Documentum (in regulatory) essentially serve as the SSOT for unstructured content and dossier
data. They increasingly also handle structured data fields for regulatory submissions (such as IDMP
product data, which can be managed in Vault's RIM app). Syngenta, for example, consolidated
multiple regulatory tracking tools into Veeva Vault Registrations to have one place for all product
registration data industries.veeva.com. Similarly, Alimera Sciences created a single source of truth
for regulatory info with Vault, eliminating spreadsheets and improving global transparency
veeva.com. These platforms also facilitate audit trails, e-signatures, and controlled vocabularies,
which are necessary for compliance. In an SSOT strategy, such a platform might be integrated with
the data lake (for data outputs) and with MDM (for syncing key identifiers), ensuring that documents
and data align.

¢ Knowledge Graph and Data Virtualization Tools: To implement the semantic layer approach,
companies use graph databases or data virtualization middleware. Stardog, mentioned earlier, is an
enterprise knowledge graph platform used by Boehringer and others to overlay a data fabric without
heavy ETL stardog.com stardog.com. It provides virtual query access across sources and a semantic
modeling studio. Another tool is Ontotext GraphDB or AWS Neptune for graph storage. Data
virtualization (tools like Denodo or Tibco Data Virtualization) can also unify data from multiple
databases in real-time, creating a virtual SSOT. Boehringer's case shows Stardog's virtualization
“eliminated the need for expensive ETL and redundant storage”, letting data remain in source
systems but appear integrated to users stardog.com stardog.com. This is powerful when a complete
physical centralization is not feasible; the virtualization layer ensures consistent access so that, for
example, an analyst queries one environment and the system fetches live data from both the clinical
and safety DBs, applying a common model. Graph-based discovery tools can significantly increase
analyst efficiency — at NASA and other orgs, having data and relationships browseable in a graph was
noted to improve time-to-insight by >50% stardog.com. In pharma, this means faster ability to find
connections like “which past projects had a similar biomarker signal?” or “what other studies used
this manufacturing process?”. So, graph technology is a key enabler of cross-silo queries and
knowledge reuse in an SSOT.
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e Data Analytics, Bl, and Al Platforms: On the consumption side, the SSOT is often tied into
analytics and Al/ML platforms. Tools such as Tableau, PowerBI, or Spotfire may sit on top of the
SSOT to provide visualization and reporting on unified data (e.g. a dashboard that draws data from
research, clinical, and commercial domains simultaneously). For advanced analytics, platforms like
Databricks (not just for storage but collaborative notebooks), or Python/R-based environments,
are configured to pull from the central data store. A unified data foundation greatly simplifies
developing Al solutions - for instance, machine learning models for drug response can be trained on
integrated omics + clinical data, and Al-driven pattern analysis can be applied to the entire R&D
dataset rather than silos. Companies also integrate domain-specific Al: AWS HealthLake, for
instance, can use Amazon Comprehend Medical NLP to extract entities from textual clinical notes,
feeding that into the SSOT for analysis aws.amazon.com. We also see use of knowledge-graph-
powered Al that can answer natural language questions by traversing the integrated data (Stardog
recently introduced a GenAl assistant leveraging its graph stardog.com). In short, the SSOT becomes
the training ground for data science and the single point feeding all analytics tools — from basic Bl to
cutting-edge Al. Having all historical and real-time data accessible means Al can uncover
correlations that were previously impossible when data was fragmented. This is central to pharma’s
digital ambition: enabling algorithms to mine the trove of legacy trial data, research results, and real-

world data to inform new discoveries phuse.s3.eu-central-1.amazonaws.com.

It's worth noting that no single vendor provides a plug-and-play “SSOT for pharma” out of the
box. Successful implementations often involve integrating multiple platforms: e.g. using a
cloud data lake + an MDM tool + a RIM content system + a graph layer, all configured to sync and
share data. The good news is modern platforms are increasingly open (with APIs and
connectors). For example, Veeva Vault can export data via APIs to data warehouses; Snowflake
can integrate with tools like Collibra for data catalog; and knowledge graphs can link to data
lakes. Also, many vendors emphasize compliance-ready features (audit trails, encryption,
identity management) which ease the burden of building a validated SSOT environment.

Regulatory Compliance and Data Governance
Considerations

Any single source of truth in pharmaceuticals must be built with regulatory compliance at its
core. Centralizing data is beneficial only if that data remains trustworthy, auditable, and meets
the myriad regulations (FDA, EMA, ICH, etc.) governing drug development data. Here we outline

key compliance aspects to consider:
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e 21 CFR Part 11 and Computer System Validation: In the U.S., 21 CFR Part 11 governs electronic
records and signatures. An SSOT system that holds GxP records (e.g. clinical data, manufacturing
data used in submissions) must comply with Part 11. This means it should have features like secure
user access controls, audit trails that track any data creation or modification, and the ability to retain
and retrieve records accurately for inspections. When implementing a central platform, companies
typically perform computer system validation (CSV) to demonstrate it meets all intended use
requirements under worst-case conditions. Modern SSOT solutions often provide these capabilities
out-of-the-box: for instance, Veeva Vault maintains full version histories and audit trails on
documents, and has e-signature functionality compliant with Part 11 (each signature is bound to the
record and user). Ensuring compliance also means establishing SOPs for data entry and change
control in the SSOT - so that any changes to critical data elements are approved and documented.
One benefit of a single source is that validation efforts can be concentrated on one primary system
instead of many. Also, with one set of audit logs, preparing for inspections or audits becomes easier
(less hunting through different system logs).

e Data Integrity (ALCOA++): Regulators worldwide (FDA, EMA, MHRA, etc.) emphasize principles of
data integrity, often summarized as ALCOA (Attributable, Legible, Contemporaneous, Original,
Accurate) plus Completeness, Consistency, and Enduring availability. A single source of truth can
strengthen data integrity if implemented correctly: it provides a single authoritative record (original
data is stored and not lost in transcription), all changes are captured (attributable to users,
timestamped), and the data is consistently formatted across the organization
medtechintelligence.com medtechintelligence.com. For example, having a central clinical data
repository with proper audit trails ensures that what is submitted to FDA can be traced back to the
source data and any updates post-submission are tracked. Many companies embed data quality
rules and validations in the SSOT pipeline to catch errors early. Data traceability is enhanced when
an SSOT includes lineage metadata — e.g. one can see how a particular data point flowed from a lab
instrument through analysis to a submission table pharmasug.org. This level of transparency is
increasingly expected by regulators (EMA's guidance on data integrity and FDA's requirements in
inspections ask for proof of data lineage). As an example, a pharma company that integrated its
systems noted that regulatory bodies prefer submissions with consistent data throughout the
lifecycle, as they are “less likely to draw scrutiny or raise red flags.” medtechintelligence.com
Ensuring that your SSOT strategy includes validation of data migrations (to confirm no loss or
change on import) and periodic data integrity audits is a good practice.
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¢ Identification of Medicinal Products (IDMP): The EMA (and other agencies) are mandating the
IDMP standard for submitting detailed medicinal product data (ingredients, doses, manufacturers,
etc.). Implementing IDMP is essentially a data management exercise — requiring a single source of
product truth. An SSOT can greatly assist by serving as the master data repository for all product
and registration information. For instance, with a central data hub, teams can easily format their
data into IDMP-compliant structures medtechintelligence.com. The ArisGlobal article highlighted that
“storing data in a central location” lets regulatory teams pull data directly from the authoritative
source and then output it to region-specific formats like IDMP medtechintelligence.com. This avoids
the error-prone approach of manually compiling IDMP fields from multiple documents. Several
vendors offer IDMP solutions (e.g. EXTEDO's MPDmanager, which explicitly aims to reuse data for
consistency across all submissions, providing a single source of truth for IDMP data extedo.com).
Even beyond IDMP, other structured data submissions (e.g. PQ/CMC, clinical trial results to
registries) benefit from a centralized approach. The SSOT should be designed to capture all the
necessary regulatory data elements in one place so that generating any authority-required report is
a matter of querying the SSOT rather than gathering from scratch.

e Good Practice (GxP) Compliance and Validation: If the SSOT will handle data under GCP (Good
Clinical Practice), GLP (Good Lab Practice), GMP (Good Manufacturing Practice), etc., it needs to
enable compliance with those guidelines. For example, GCP requires that clinical data is accurate
and that trial conduct is verifiable — a central clinical data repository can simplify sponsor oversight
and data cleaning. GLP requires raw study data to be retained and attributable — an SSOT linking
study data with original observations supports that. Under GMP, electronic batch records must be
secure and reflect actual processes — integrating manufacturing systems into an SSOT can help
ensure the batch data, QC data, and deviations are all tied together and accessible for reviews. A
central system helps in inspections — companies like Seeq (a data analytics firm) note that having
unified data flows can shorten development and distribution cycles while maintaining compliance
seeqg.com mpo-mag.com. Additionally, any SSOT components must be qualified for use (IQ/OQ/PQ
for software). Cloud providers and vendors often supply validation packs or have previous regulatory
acceptance that can ease this. From an audit readiness perspective, a single source means “one
place to go” to pull data for inspectors, which reduces the chance of missing or inconsistent info. A
global pharma that moved to a single content repository reported far fewer audit findings related to
document version issues and faster response times to regulatory queries, simply because everything
was harmonized and instantly searchable.
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e Data Privacy (GDPR, HIPAA) and Security: A pharma SSOT will inevitably contain sensitive
personal data (patient information from trials or real-world evidence) and confidential intellectual
property. Therefore, compliance with data protection regulations (GDPR in Europe, HIPAA in the US,
etc.) is crucial. The SSOT platform should incorporate privacy-by-design: role-based access
controls so only authorized personnel see identifying data, capabilities to pseudonymize or
anonymize patient data for secondary use, and audit logs for data access. Modern integration tools
can help enforce this — for instance, they can automatically mask patient identifiers when moving
data into an analytics environment, keeping the identified data only in a secure clinical database. In
our SSOT design, we should also enable mechanisms for handling data subject requests (if personal
data of EU persons are involved, being able to find and potentially delete or export their data on
request is a GDPR requirement). Encryption of data at rest and in transit is a must. Continuous
monitoring for security is another aspect: many cloud-based solutions provide monitoring and
alerts for unauthorized access attempts, which should be leveraged. An interesting emerging idea is
using blockchain for audit trails in data sharing, but that is not yet mainstream in pharma data
management. The bottom line is, centralizing data can improve security (fewer endpoints to protect
than many siloed systems), but it also raises the stakes (one breach could be bigger). Thus,
companies often invest in robust security architecture around the SSOT - including backup/disaster
recovery plans to ensure data enduringly persists and isn’t lost (another ALCOA element).
Compliance with data retention requirements (keeping data for a mandated period post-study or
post-approval) should be configured in the SSOT retention policies.

In practice, many of these compliance considerations are built into the culture and processes
around the SSOT. It's not just about technology features, but also about training employees to
use the single source correctly (e.g. always uploading final documents to the central EDMS, or
always logging analytical data in the central system) and establishing governance committees to
oversee data changes. Some companies form data stewardship teams to continuously monitor
data quality and regulatory compliance in the SSOT. The investment is worthwhile: a well-
governed SSOT can drastically reduce the risk of non-compliance. As one regulatory expert
noted, with an SSOT “submissions remain consistent throughout the R&D lifecycle” and
automatically reflect the latest standards, thus reducing the likelihood of increased
regulatory scrutiny and delays medtechintelligence.com.

Case Studies: Implementing SSOT Strategies in Pharma

Many pharmaceutical organizations, large and small, have embarked on initiatives to create a
single source of truth for their data. These real-world examples illustrate the approaches and
benefits:
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¢ Novartis — data42 “Science Data Hub": Novartis launched an ambitious program called data42
aimed at integrating “all R&D data” into one accessible platform novartis.com. Over 25 years of
clinical trial data (from ~2,800 trials across 500+ indications) were ingested, cleaned, and
harmonized into a cloud data lake, applying common ontologies and standards sam-
khalil.medium.com sam-khalil.medium.com. The driving force was that historically, Novartis's
valuable trial and omics data were siloed across different databases and partners, making cross-
study analysis "difficult, time-consuming, and expensive” — in some cases “not feasible” at all sam-
khalil.medium.com. By centralizing and curating these legacy datasets (and “FAIR-ifying” them with
consistent metadata and anonymization), data42 created a single analytics environment called the
“Map of Life.” This platform now allows researchers and drug developers to explore hypotheses
across the entire trove of data, essentially turning archived data into actionable insight sam-
khalil.medium.com sam-khalil.medium.com. Data scientists now spend far less time on data prep and
can focus on science. According to Novartis, this SSOT enabled them to answer certain research
questions in seconds whereas before it took months (or was impossible) sam-khalil.medium.com. It
also fosters collaboration: bench scientists and clinicians access the same integrated data pool,
breaking the traditional separation between discovery and clinical teams sam-khalil.medium.com.
Critically, Novartis applied strict governance - data was “harmonized, validated, linked, and
anonymized”, removing the burden of curation from end-users and ensuring compliance while
democratizing access sam-khalil.medium.com. The data42 case highlights how a large pharma can
leverage an SSOT to accelerate R&D and reuse knowledge: e.g. designing better trials by learning
from all past trial data, identifying new indications for existing drugs through cross-trial analytics,
and supporting Al modeling at scale. Novartis and its collaborators have noted that such an
integrated data ecosystem is enabling previously “unfeasible questions” to be asked and answered,
ultimately with the vision of delivering medicines faster to patients sam-khalil.medium.com sam-
khalil.medium.com.
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e Boehringer Ingelheim — Enterprise Knowledge Graph: Boehringer Ingelheim recognized that
research data was siloed across many teams and systems, making it hard to connect insights (for
example, linking a target from early research to clinical outcomes and literature data). They
implemented a Stardog enterprise knowledge graph on top of their existing data lakes to serve as
an SSOT for R&D data. This semantic layer integrated data from disparate sources without requiring
massive data migration — using virtualization and ontologies. As a result, analysts and
bioinformaticians can query across domains (targets, genes, diseases, compounds, studies)
on the fly, without spending weeks cleaning and merging data stardog.com stardog.com. The
knowledge graph became the go-to access point for researchers to tap into Boehringer'’s institutional
knowledge. According to their case study, this led to cost savings (no redundant ETL pipelines or
storage of duplicate datasets) and significant efficiency gains. Analysts can now “reuse past
research and find answers more quickly,” improving both productivity and job satisfaction
stardog.com stardog.com. Another benefit was the ability to incorporate external data: the flexible
ontology allowed Boehringer to link internal experimental data with public databases (e.g. gene
databases, scientific literature), expanding the scope of insights stardog.com stardog.com. The
outcome is a more agile research organization where, for example, a scientist exploring a new
disease area can, via one interface, retrieve relevant compounds tested, the studies conducted, any
genomic data available, and even manufacturing lots if needed. This “linked data” approach
exemplifies how an SSOT doesn't necessarily mean one giant database, but can mean one federated
knowledge system. Boehringer's success illustrates that even highly complex data (spanning omics,
pharmacology, clinical endpoints) can be unified in a user-centric way, driving faster decisions in
drug discovery.

¢ Regulatory & Clinical SSOT - ArisGlobal/ArisG Platform at a Mid-size Biopharma: In a 2022
initiative, a mid-sized biotech working on both drugs and devices sought to unify its regulatory
information and clinical data for streamlined submissions. By adopting an integrated cloud platform
for Regulatory Information Management (RIM) and safety (ArisGlobal's LifeSphere suite), they
created a single source for all submission content, dossiers, health authority correspondence, and
pharmacovigilance cases. A column by Laura Jones (ArisGlobal) described how regulatory teams at
such companies benefit: with an SSOT, they can “pull what they need directly from the source”
instead of relying on outdated dossiers, and they can automatically format data for various regions
(like IDMP) without manual work medtechintelligence.com. The company reported that this approach
helped pinpoint data gaps during trials much earlier and ensure submission data was always up-to-
date with latest regulatory requirements medtechintelligence.com medtechintelligence.com. In
effect, their regulatory and clinical operations were connected - clinical data management systems
fed the RIM repository, and vice versa, regulatory feedback looped into clinical planning. This
shortened approval timelines because submissions needed fewer clarification cycles
medtechintelligence.com. It also improved inspection readiness: safety reports and clinical trial
master file documents were all accessible through one system, enabling rapid responses to auditor
requests. This case underlines how even for smaller organizations, an SSOT spanning clinical and
regulatory domains reduces risk and accelerates the path to market.
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e Manufacturing Data Lake at Sanofi and Real-time Release at Biogen: SSOT efforts are not
confined to R&D - they extend into manufacturing and quality. Sanofi built a contextualized data
infrastructure (using an industrial data platform, OSlsoft Pl System combined with analytics models)
to unify process and equipment data from their production sites aveva.com aveva.com. This allowed
them to perform predictive maintenance and identify process anomalies by having all relevant sensor
and batch data in one place. The unified data foundation meant different teams (engineering,
production, quality) saw a single view of truth for equipment performance, enabling decisions like
optimal maintenance scheduling. Meanwhile, Biogen implemented a data-driven approach to quality:
they integrated real-time process data with quality testing data by embedding analytics on the
manufacturing floor aveva.com aveva.com. By treating in-process data as the single source, they
achieved real-time product release (continuous verification instead of waiting for separate end-of-
line testing silo). According to Biogen's Global Analytics Head, it was the combination of “time-series
data coupled with manufacturing context” that enabled these advanced applications aveva.com —
essentially, the SSOT of manufacturing data allowed machine learning models to rapidly evaluate
batch quality. These cases demonstrate that SSOT principles apply through to late stages:
connecting R&D data with manufacturing (for tech transfer), aggregating production data across
sites (for global process optimization and regulatory compliance with continued process
verification), and linking manufacturing data with post-market surveillance (to track if certain
production factors correlate with field performance). The outcome is not just efficiency but also
better compliance reporting — e.g. automatic compilation of Annual Product Quality Reviews from the
data lake, ensuring consistency year over year aveva.com aveva.com.

¢ Cross-Company Data Sharing Initiatives: It's worth noting an emerging trend of pre-competitive
data collaboration in pharma, which effectively extends the SSOT concept beyond a single company.
Projects like the NIH’s Rare Disease Cures Accelerator (RDCA-DAP) provide a shared data
platform where multiple organizations pool data (patient registries, trial data) in a common repository
ojrd.biomedcentral.com ojrd.biomedcentral.com. The motivation is to break down silos not just
internally but across the industry for diseases with limited data. These collaborations use knowledge
graph and federated techniques to allow secure data sharing. While not an “enterprise SSOT" in the
strict sense, they highlight the importance of data standards and interoperability — a company that
has its internal SSOT well-governed can more easily contribute and benefit from such consortia. For
instance, if Company A has all its trial data FAIR and centralized, it can anonymize and share a subset
to an external data hub for Al modeling, gaining insights that feed back into its internal SSOT. Thus, a
mature internal single source of truth can become part of a broader data ecosystem, accelerating
innovation at an industry level (e.g. finding common control patients via shared data, as envisioned in
some TransCelerate initiatives).

Each of these examples underscores different facets of SSOT design — Novartis shows the large-
scale R&D data integration, Boehringer highlights semantic linking for research knowledge, the
regulatory case shows end-to-end data continuity, and the manufacturing cases demonstrate
operational data unity. Despite the differences, common outcomes were reported: faster
decision-making, fewer errors, and new capabilities (like advanced analytics, Al, or real-
time processes) that were not possible before. These provide compelling evidence for the
strategic value of an SSOT.
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Strategic Benefits and Value Proposition

Implementing a single source of truth for drug lifecycle data is a significant undertaking, but it
delivers a broad range of strategic benefits for pharmaceutical organizations. Ultimately, an
SSOT is a catalyst for transforming “archive” into “insight” — unlocking the value in data that
was previously trapped in silos. Here are the key advantages and how they manifest in pharma
R&D and business:

e Accelerated Drug Development: A unified data environment directly speeds up the R&D process.
When teams can instantly access high-quality data from past studies, they can design better trials
and avoid repeating work. Decisions that used to wait for lengthy data reconciliation can be made
faster with real-time integrated dashboards. A McKinsey analysis noted that digital data flow can
shave significant time off development by reducing cycle times between stages aveva.com
aveva.com. Internal studies at pharma companies show that an SSOT can cut the time spent
searching for and preparing data by 30-40%, which translates into months saved in a clinical
development program. Moreover, stronger knowledge of prior failures and successes (via integrated
data) improves the odds of clinical success for new candidates. As one source highlighted, 90% of
clinical development efforts fail, but by identifying risks early through cross-domain data insight,
teams can focus on more promising approaches aveva.com mpo-mag.com. In short, an SSOT helps
“shorten the time between product design, testing, and launch,” partly by eliminating data
bottlenecks mpo-mag.com mpo-mag.com. Faster development not only reduces cost but also gets
new therapies to patients sooner, a competitive edge in the market and a public health benefit
(something underscored during the COVID-19 response).

¢ Improved Decision Quality and Innovation: When everyone is looking at the same complete data,
decisions are based on facts, not guesswork or fragmented information. An SSOT provides
consistent metrics and single versions of critical data, which means cross-functional teams can
trust the data and focus on strategy. This aligns the organization on key goals (for example, defining
one KPI for development timelines, drawn from the central system, avoids each team using their own
definitions). Companies report that with unified data, meetings shift from arguing over whose
spreadsheet is right to actually analyzing the implications of the data. The deeper insights enabled
by an SSOT can reveal patterns that spark innovation — for instance, mining integrated clinical and
omics data might identify a biomarker that can be targeted in a new program. As the Pistoia Alliance
members noted, applying FAIR/SSOT principles means Al/ML tools can thrive, leading to discoveries
that were previously hidden pharmacytimes.com. Knowledge reuse is a huge boon: a failed trial's
data could provide a clue that saves a different program, but only if someone can find and analyze it
easily. Boehringer’s case showed analysts could “identify useful signals within large sets of noisy
data” quickly once the knowledge graph was in place stardog.com stardog.com — essentially turning
noise into insight. This can lead to pursuing new indications, optimizing patient selection criteria, or
even repurposing drugs (identifying that a drug failed for one disease but data suggests it might
work in another population). In summary, an SSOT turns data into a strategic asset: making data-
driven innovation the default.
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Enhanced Compliance and Risk Mitigation: We discussed compliance in detail; the strategic
benefit is that a company with an SSOT is less likely to encounter regulatory surprises or
submission rejections due to data issues. Consistent and well-documented data packages smooth
regulatory reviews. For example, Veeva reported that using a unified RIM Vault reduced instances of
health authorities asking for clarification on discrepancies, because there simply were none — the
data in the clinical summary and the CMC section and the safety update all came from the same
source and matched perfectly. Faster approvals mean longer patent exclusivity on the market and
quicker revenue. Additionally, an SSOT improves audit readiness: whether it's an FDA inspection of
trial data or a GMP inspection of manufacturing records, having everything in one system with
traceability makes it easier to demonstrate control. This reduces the risk of warning letters or
compliance-related delays (which can be extremely costly financially and reputationally). One
regulatory expert encapsulated it: “A compliant and well-documented process increases the FDA’s
likelihood of approving a drug — and doing so more quickly.” mpo-mag.com In terms of operational
risk, an SSOT can flag data issues early (through integrated quality checks), preventing downstream
problems. It can also enforce standard workflows (e.g. no product is released without all data fields
filled), thus reducing human error. Data security risk is also easier to manage in a consolidated
environment — fewer points of failure and a clear overview of where sensitive data is. Overall, the
SSOT approach supports a proactive compliance posture and robust data governance, which is a
strategic necessity in pharma.

Efficiency and Cost Savings: There are tangible cost benefits to consolidating data infrastructure.
Maintaining numerous siloed systems (with overlapping functionalities and duplicate data storage) is
expensive. A single source strategy can streamline IT costs - for instance, decommissioning legacy
databases or eliminating redundant ETL processes. Boehringer’s experience was that virtualization
and one knowledge platform saved money on redundant storage and ETL operations stardog.com
stardog.com. Additionally, employee efficiency translates to cost savings: less time spent managing
data, more time doing science or marketing or manufacturing improvements. Automating data
integration (once) in the SSOT means individual teams no longer each spend resources on ad-hoc
data wrangling. One estimate from a top pharma indicated that scientists were spending up to 30%
of their time on data finding/cleaning — time which, when recovered, is equivalent to adding dozens
of FTEs worth of productivity across R&D. Also, better decisions (mentioned above) prevent costly
mistakes like pursuing a doomed candidate too long or manufacturing at risk with incorrect
assumptions. From a supply chain perspective, integrated data can optimize inventory and prevent
stock-outs or overproduction (inventory optimization is listed as a benefit of a solid data foundation
aveva.com). All these efficiencies ultimately improve the company’s bottom line and agility.
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¢ Enablement of Advanced Technologies (AI/ML, Automation): An SSOT is often a precondition for
leveraging advanced digital technologies. If you want to implement laboratory automation, digital
twins for manufacturing, or Al in pharmacovigilance, you need unified, high-quality data streams.
Companies with an SSOT can plug in Al solutions much faster. For example, with all post-market
safety data in one database, applying Al for signal detection (to find adverse event patterns)
becomes feasible and can augment the pharmacovigilance process. In manufacturing, having all
equipment data centrally allowed Sanofi to apply machine learning for predictive maintenance on a
scale covering multiple plants aveva.com aveva.com. Essentially, the single source of truth serves
as the training ground and deployment surface for AlJautomation. It also reduces the “data prep”
phase of any new tech project — data is already integrated. Automation of reporting (like compiling
regulatory reports or quality reports) becomes straightforward, freeing humans from mundane tasks.
As regulatory processes move toward “data-first” (e.g. FDA's interest in receiving datasets in lieu of
documents medtechintelligence.com), having an SSOT means you can practically automate
regulatory submissions in the future, as your data is submission-ready. Strategically, this keeps
companies ahead of the curve as the industry digitizes.

e Cross-Functional Alignment and Knowledge Sharing: Beyond technology, an SSOT fosters a
culture change - it encourages teams to think in terms of enterprise data rather than "my data”.
When R&D, clinical, commercial, etc., are all tapping into the same data reservoir, they naturally
become more aligned. It's easier to set unified goals and KPIs. A concrete example is in portfolio
management: connecting research data with commercial forecasts in one system allows better
decisions on where to invest (you can quickly run analyses like: if we succeed in this indication with
these trial results, what's the projected ROI?). Everyone from data engineers to strategists can
collaborate using the SSOT as the common reference. Knowledge that was tacit or buried in a report
becomes explicit and shareable. Some organizations created communities of practice around their
data platform, where, say, a biologist can ask a statistician to look at a dataset within the system,
rather than emailing files around. This not only improves work quality but also job satisfaction -
people feel empowered by access to information (recall the earlier quote about improved “job
satisfaction” when analysts can browse data freely stardog.com stardog.com). In an industry where
expertise is spread across domains, a single source of truth becomes the meeting point for those
domains, enabling truly interdisciplinary approaches. This kind of alignment is hard to quantify but
reflects in faster consensus-building and a more nimble organization.

In conclusion, the strategic value of an SSOT for drug lifecycle data is multi-faceted: it
accelerates timelines, improves quality and compliance, reduces waste, unlocks innovation, and
provides a competitive edge in both scientific and business terms. As the pharma industry faces
increasing pressure to deliver new treatments faster, at lower cost, and under stricter
regulations, a single source of truth is rapidly moving from a visionary ideal to an operational
necessity. It transforms the enterprise’s data from being an archive (passive, isolated,
retrospective) into an insight engine (active, connected, predictive). Those companies that have
embraced this — establishing robust data foundations and governance — are already seeing
benefits in terms of pipeline productivity and regulatory confidence aveva.com
medtechintelligence.com. They are better positioned to leverage emerging technologies and to
respond to challenges (like a pandemic) with agility. In an era where data is the new lifeblood
of pharma, designing and implementing a single source of truth for the drug lifecycle is arguably
one of the most impactful investments a pharma organization can make for long-term success.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs
leads the US market in custom Al software development and pharma implementations with proven
results across public biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies including Scilex
Holding Company (SCLX) and leading CROs across North America.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11
compliance expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years
in software development, multiple successful exits, and patent holder. Recognized as one of the top
Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs,
chatbots, and ERP systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private
cloud Al infrastructure for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data
conversion, automated document analysis, and intelligent data extraction from clinical and regulatory
documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and
custom field force applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants,
and automated customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory
management solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and
real-time pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring,
and custom data visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and
implementation guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only.
We make no representations or warranties of any kind, express or implied, about the completeness,
accuracy, reliability, suitability, or availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or
its representatives be liable for any loss or damage including without limitation, indirect or consequential
loss or damage, or any loss or damage whatsoever arising from the use of information presented in this
document.

This document may contain content generated with the assistance of artificial intelligence technologies.
Al-generated content may contain errors, omissions, or inaccuracies. Readers are advised to
independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are
the property of their respective owners. All company, product, and service names used in this document
are for identification purposes only. Use of these names, logos, trademarks, and brands does not imply
endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in
pharmaceutical and biotech companies. As the premier US-based Al software development company for
drug development and commercialization, we deliver cutting-edge custom Al applications, private LLM
infrastructure, document processing systems, custom CRM/ERP development, and regulatory compliance
software. Founded in 2023 by Adrien Laurent, a top Al expert and multiple-exit founder with 20 years of
software development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your
business needs, please consult with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 23 of 23


https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=a-guide-to-a-single-source-of-truth-for-drug-lifecycle-data.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=a-guide-to-a-single-source-of-truth-for-drug-lifecycle-data.pdf
https://www.linkedin.com/in/adrienlaurent/
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=a-guide-to-a-single-source-of-truth-for-drug-lifecycle-data.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=a-guide-to-a-single-source-of-truth-for-drug-lifecycle-data.pdf
https://intuitionlabs.ai/articles/single-source-truth-pharma-data-management?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=a-guide-to-a-single-source-of-truth-for-drug-lifecycle-data.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=a-guide-to-a-single-source-of-truth-for-drug-lifecycle-data.pdf

