Lab Digital Core:
The Foundation for Al-Ready Scientific Operations

WHITEPAPER

scitarQ’




WHITEPAPER: LAB DIGITAL CORE

Scientific laboratories are essential across a broad range of industries and sectors. They are critical
to the discovery and development of pharmaceuticals, diagnostic testing, advanced materials
innovation, and food and environmental safety.

Over the past decade, laboratories have made significant investments in new instruments,
automation technologies, and informatics platforms such as LIMS, ELN, CDS, SDMS, and analytics
systems. Yet despite these advances, most organizations still lack a unified digital foundation
capable of connecting these technologies into a cohesive operational environment.

Unlike other enterprise domains that rely on core digital platforms (ERP, CRM, data clouds),
laboratories typically operate across fragmented point solutions, custom integrations, and vendor-
specific ecosystems.

This fragmentation limits the ability to:

o efficiently connect lab instruments and applications

e contextualize and stream scientific data across workflows
¢ automate processes spanning multiple systems

¢ enable AI-driven scientific insights

e scale digital transformation initiatives

Science has advanced.
Lab digital architecture has not.

Many laboratories continue to rely on a patchwork of legacy integrations, manual processes, and
isolated data repositories. Scientific workflows often span multiple disconnected systems,
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requiring manual intervention to move, validate, or contextualize data.
Without a unified digital backbone:

« Scientific data remains fragmented across instruments, ELN, LIMS, CDS, & analytics environments
e Scientists spend significant time manually transferring or reformatting data

e Workflow automation is limited to individual applications rather than end-to-end processes

 Data often lacks consistent structure, metadata, and traceability

e Al initiatives are slowed by poor data readiness

« Integration complexity increases as new technologies are introduced

The result is reduced productivity, slower innovation cycles, and increased compliance risk.

A foundational digital layer designed specifically for scientific environments is needed to address these
challenges.
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Introducing the Lab Digital Core

The Lab Digital Core is a new category of scientific informatics infrastructure that serves as the
central digital backbone connecting instruments, applications, and data systems across the
scientific enterprise.

The Lab Digital Core enables organizations to create a unified, flexible, and future-ready laboratory
architecture capable of supporting evolving scientific, regulatory, and business requirements.

Scitara DLX delivers the industry’s first Lab Digital Core, purpose-built to support the complexity
and regulatory requirements of modern scientific environments.

The Lab Digital Core provides:
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e universal connectivity across lab instruments and applications
e contextualized scientific data streaming

e orchestration of workflows across systems

« real-time data accessibility

¢ Al-ready data pipelines

e vendor-neutral interoperability

By establishing a Lab Digital Core, organizations create a scalable foundation for modernizing
laboratory operations and accelerating innovation.

The need for a unified digital backbone

Scientific laboratories rely on a wide range of instruments, software platforms, and data systems to
support research, development, and quality operations.

However, most lab environments have evolved organically over time, resulting in:
e disconnected instruments and applications

e inconsistent data structures

e complex point-to-point integrations

« vendor-specific data silos

e limited visibility across workflows

As scientific challenges become more complex, the digital environment supporting them must
evolve accordingly.

Without a Lab Digital Core:

» Scientific data cannot be easily shared across systems or teams.

» Workflows requiring multiple applications must be managed manually.

¢ Al and advanced analytics initiatives are constrained by fragmented or poorly structured data.
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¢ New instruments and applications are difficult to deploy quickly.
e Compliance monitoring requires significant manual effort.

These limitations slow the pace of innovation and increase operational risk.

The Lab Digital Core architecture

The Lab Digital Core serves as the digital backbone connecting lab instruments, informatics
platforms, enterprise systems, and analytics environments.

Rather than relying on fragile point-to-point integrations, the Lab Digital Core creates a flexible,
scalable architecture that supports:

e plug-and-play informatics environments

e real-time scientific data availability

e rapid deployment of new instruments and applications
e consistent data context across workflows

e simplified integration of emerging technologies

The Lab Digital Core enables a composable laboratory environment in which organizations can
adopt best-of-breed technologies without increasing integration complexity.

Core capabilities of the Lab Digital Core

1 | Universal Lab Asset Connectivity

The Lab Digital Core connects instruments, applications, and scientific services across vendors,
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generations of technology, and deployment models.

Connectivity capabilities include:

¢ PC-based analytical instruments

e simple and stand-alone instruments

e informatics platforms such as LIMS, ELN, CDS, and SDMS
e enterprise systems and data platforms

e cloud and on-premises applications

e web services and APIs

This connectivity framework creates a unified digital environment across the laboratory ecosystem.
2 | Contextualized Data Streaming
Scientific data must be more than accessible — it must be usable.

The Lab Digital Core transforms fragmented raw data into structured, enriched, and contextualized
datasets that can be delivered in real time to downstream systems.

Contextualized data includes:
e instrument metadata

e method parameters

e sample identifiers

o workflow context

e timestamps and audit trails

By delivering structured, context-rich data streams, the Lab Digital Core enables:
e improved data quality

o faster analytics

e consistent interpretation of results

e improved reproducibility

¢ Al-ready datasets

3 | Scientific Workflow Orchestration

Scientific workflows often span multiple applications and instruments.
The Lab Digital Core coordinates these workflows across systems while maintaining full traceability
and compliance.

Workflow orchestration capabilities include:
e multi-system workflow automation

e event-driven process coordination

e user notifications and approvals

e exception handling
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e audit trail generation
e data transformation and routing

This orchestration layer reduces manual effort and improves operational consistency.
4 | AI-Ready Scientific Infrastructure

Al initiatives in life sciences frequently encounter challenges related to fragmented or poorly
structured scientific data.

The Lab Digital Core provides the contextualized, traceable, and structured data required to
operationalize AI across scientific workflows.

Al-enabled use cases include:

e predictive quality analytics

e automated data review

e anomaly detection

e process optimization

« digital lab assistants

« scientific knowledge graph development

By improving data readiness, the Lab Digital Core accelerates the adoption of AI-driven scientific
workflows.
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Unlocking the value of connected scientific data

The underlying capabilities of the Lab Digital Core enable a wide range of transformational
outcomes.

Data integrity and compliance

End-to-end traceability ensures scientific data is captured, transformed, and delivered with full
transparency.

Complete audit trails provide documented evidence supporting regulatory requirements.

Scientific data accessibility
Real-time access to structured scientific data enables faster decision making and improved
collaboration across teams.

Asset visibility and utilization
Improved connectivity provides insight into instrument utilization and operational performance.

Modern data archival
The Lab Digital Core links raw data, processed results, and metadata to create a more complete
and durable scientific record.

Advanced analytics
Context-rich datasets improve the performance of analytics, machine learning models, and Al
applications.
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Why the Lab Digital Core is emerging now

Several industry trends are accelerating the need for a unified scientific data foundation:
e increasing adoption of cloud-based informatics platforms

e growing demand for Al-ready scientific datasets

e expansion of multi-vendor lab ecosystems

e increasing regulatory expectations for data integrity

e pressure to accelerate innovation timelines

Without a Lab Digital Core, organizations face increasing integration complexity and limited ability
to scale digital innovation initiatives.

Transforming the modern laboratory

By establishing a Lab Digital Core, organizations can create a flexible, future-ready laboratory
architecture that supports evolving scientific and business needs.

Benefits include:

e rapid creation of fully connected lab environments

e simplified integration of new instruments and applications
e automation of cross-system workflows

e improved data accessibility across teams

e reduced manual effort and transcription errors

e improved compliance and traceability

e accelerated adoption of Al-driven workflows

The Lab Digital Core provides a stable digital foundation that supports continuous innovation.
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The Lab Digital Core

Scitara DLX provides the digital backbone required to support modern scientific operations.

By implementing a Lab Digital Core, organizations can:

¢ connect the full ecosystem of lab instruments and applications
e stream contextualized scientific data across the enterprise

* enable flexible, composable informatics environments

e accelerate adoption of Al-driven scientific workflows

e reduce integration complexity and cost

o future-proof their laboratory digital architecture

The Lab Digital Core enables organizations to modernize laboratory operations while creating a
scalable foundation for future innovation.

For more information on how to build a connected laboratory:

BOOK A DEMO HERE
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