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INTRODUCTION



THE OPERATIONAL
READINESS CHALLENGE

It's launch day for a new life sciences facility. Clearing the
construction milestones and regulatory hurdles to begin
operations in fields like pharmaceutical manufacturing is
essential, but that doesn’t tell the entire story.

True Operational Readiness means not
just starting operations, but doing so
at the highest level—on schedule and
hitting output targets from Day One
thanks to a seamless transition from
construction to production.

The cost of not achieving true readiness is significant, yet
the scenario is all too common. Sometimes the result is a
delayed launch date. Yet, each day a facility isn’t producing
at its designed capacity is lost revenue and missed
opportunity, which can’t always be made up later.

But starting on time alone isn’t a guarantee of success.

If readiness hasn’t been addressed, risks haven’t been
managed and the right systems, processes and people
aren’t in place, production will still suffer. Worse, more work
and cost will be required after startup to bring the facility to
its optimal state, all while targets still aren’t being met.

Either scenario means the facility isn’t able to fulfill its
mission of providing life-saving therapies to patients.

These outcomes are usually a result of not having a unified
process in place to build toward a successful start. Teams
work in silos and then discover misalignment or duplication
at handoff. Risks are not suitably addressed in advance,
which results in reactive firefighting and costly rework.
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PRIMARY AXIS / RELEASED BATCHES

OPTION A: UNRESOLVED RISKS AND ISSUES REMAIN AFTER STARTUP, LEADING TO DELAYS
AND A DISRUPTIVE LAUNCH

MAXIMUM DESIGN
THROUGHPUT

STARTUP issues
TIME / DATE

SECONDARY AXIS / NUMBER OF PROBLEMS IDENTIFIED (BARS)

THE PATHWAY TO OPERATIONAL READINESS

OPTION B (OPERATIONAL READINESS): RISKS ARE IDENTIFIED AND ADDRESSED PRIOR TO
STARTUP, LEADING TO AN ACCELERATED AND SUCCESSFUL LAUNCH

PRIMARY AXIS / RELEASED BATCHES

risks

MARKET DEMAND

SECONDARY AXIS / NUMBER OF PROBLEMS IDENTIFIED (BARS)

Consider these two examples of a startup. On the left, risks
and issues remain after launch. Production is disrupted

to fix these problems, leading to uneven results and an
inability to meet market demand. The example on the right
shows the risks addressed prior to startup, allowing for
production as required from Day One.

STARTUP
TIME / DATE

So, how do companies avoid following the first chart and
launch successfully like the second? That’s where the CAI
Framework for Operational Readiness comes in.



WHAT IS OPERATIONAL
READINESS?

Operational Readiness is the state when a facility, its systems and its people
are fully prepared for safe, efficient and compliant operations that achieve the
production output for which the facility was designed.

Readiness is not a milestone or a box to check at the end of construction. Instead,
it's a capability that must be built into the entire project, starting at the beginning
of the capital phase and flowing seamlessly into operations. Success requires
adopting this mindset and following a framework that can build this capability.




THE SIX PILLARS
OF OPERATIONAL
READINESS
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CAl FRAMEWORK: THE SIX PILLARS
OF OPERATIONAL READINESS

The missing piece of the puzzle in the pharmaceutical
manufacturing industry has been a consistent, unified
framework to align and activate the five elements—a
model for readiness akin to what 7S does for management
or Lean does for efficiency. This not only solves the
problems that come with siloed workstreams, but it also

creates a repeatable process that fosters a culture of success.

CAl identified this gap and created its Operational
Readiness Framework—a proven process for life sciences
organizations to reach readiness efficiently and effectively.

The CAl Framework is built with the Six Pillars of
Operational Readiness.

Under the CAl approach, readiness on Day One requires
success within each pillar and alignment across them.
(Each pillar is discussed in depth in the following chapters.)

The pillars are strategic areas that
span the entire company, rather than
siloed departments or workstreams.



EQUIPMENT & FACILITY READINESS

Facilities, equipment, utilities designed, installed,
tested and maintained to meet operational needs.

STRATEGY LEADERSHIP

Unified direction, culture and commitment across
teams and systems for alignment and accountability
to operational success.

6 Pillars of

DIGITAL & DATA ENABLEMENT

EXECUTION EXCELLENCE

Readiness based on measurable
outcomes via planning, risk management
and continuous improvement for
high-performance operations.

WORKFORCE CAPABILITY

All staff are supported, trained, qualified and clear
on their roles—ready to perform on Day One.

Operational
Readiness /

Digital systems and data flows are
strategically designed to support rapid
project delivery, better decision-making
and efficiency.

QUALITY ADVANCEMENT

Quiality and regulatory practices are best in class and
phase-appropriate, supporting operational agility and long-
term performance.
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STRATEGY LEADERSHIP

Aligning teams, systems and culture to
deliver Day One operational success

Operational Readiness isn’t achieved by chance—it’s the
product of clear direction, unified commitment and cultural
alignment across every function. The Strategy Leadership
pillar establishes the vision, structure and accountability
needed to synchronize all teams, roles and systems. Our
approach aligns every stakeholder around common goals,
driving ownership, clarity and proactive execution.

In today’s complex regulated environments, fragmented
efforts and misaligned priorities can delay startups,
increase risk and undermine long-term performance.
Siloed efforts, unclear objectives and reactive decision-
making can quickly derail even the best-laid plans.

THE PATHWAY TO OPERATIONAL READINESS LHI

Strategy Leadership is the foundational pillar of
Operational Readiness, ensuring every project, site
or transformation is guided by clear vision, robust
governance and unified direction.

I By embedding strategy into daily operations,
we help organizations achieve controlled,
compliant and efficient startups.




Strategy Leadership Delivers

By embedding Strategy Leadership, organizations:

« Achieve early and ongoing alignment on objectives,
timelines and resourcing among executive, technical
and operational teams
Establish governance structures that clarify roles,
responsibilities and decision rights
Integrate risk management and scenario planning
into every phase, reducing surprises and accelerating
resolution
Enable data-driven decision-making by connecting
digital, process and workforce readiness to strategic
objectives
Foster a culture of continuous improvement and a
readiness mindset, ensuring lessons learned are
captured and applied across the lifecycle

Key Challenges

Strategy Leadership helps address these common
struggles:

Misaligned objectives: Disconnected business goals
and unclear success criteria delay value realization.
Reactive risk management: Unanticipated risks and lack
of scenario planning disrupt progress.

Disconnected systems: Data silos across MES, LIMS,
CMMS and ERP hinder decision-making.

Skills gaps: Inconsistent training and lack of readiness
mindset increase compliance risk.

CAlI Solutions & Services

CAl offers these solutions and services to help your
organization achieve success in Strategy Leadership, with
various tools and strategies to support them:

Clear Vision & Executable Charter: Organizational
alignment to the success criteria of the program,
including operational strategy, Lean applications and
portfolio alignment

Functional Alignment: Cascading the strategy across
the organization, including decision-making and
management consulting

Inspiring & Engaged Functional Leadership: Structured
and transparent communication plans to drive success,
including leadership coaching and project execution
discipline

Realistic Objectives & Resourcing: Project budget and
timeline determination, workstream readiness and risk
integration

Continuous Improvement Culture: Knowledge capture
and transfer practices and workplace effectiveness
assessment—part of continuous improvement culture
program development

THE PATHWAY TO OPERATIONAL READINESS
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The CAI Difference

CAl delivers results in Strategy Leadership thanks to:

Deep expertise in readiness governance, risk
management and digital enablement

Field-tested frameworks that integrate strategy,
execution and continuous improvement

Hands-on facilitation and alignment across all project
phases and functions

Flexible, modular solutions tailored to each client’s
context and maturity

A demonstrated track record of accelerating time to
value and reducing costly missteps
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CASE STUDY

SITE STRATEGIC
MASTER PLAN

Our manufacturing client, expecting changes to their “CAl has delivered
product portfolio and volumes, engaged CAl to develop a

Site Strategic Master Plan to meet future needs. Using our much more than the
standard planning template, we completed the process hig h-cost consulting
within two e iR firm that | hired at my
The plan first brings together cross-functional teams to previous company.”
align on objectives and assumptions, establish a baseline,

identify future demand and determine gaps between — INITIALLY SKEPTICAL CFO

current and future state. Before deciding what capital was
required, we first looked at where the current facility could
be optimized. The final steps included developing options
to address the gaps and creating an implementation plan
for the selected scenarios. Investing in Strategic Site
Master Planning enables organizations to plan for and
maintain Operational Readiness in a continuously evolving
business environment.

Read the full case study.



https://caiready.com/life-sciences/case-study/site-strategic-master-plan/
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EXECUTION EXCELLENCE

Transforming operational plans into reliable,
compliant and efficient outcomes

Achieving Operational Readiness requires more than
intent—it demands discipline, coordination and real-time
visibility. Execution Excellence is the engine that turns
Operational Readiness strategy into reality. It ecourages
your teams to move from planning to predictable, high-
performance results, every time.

In today’s complex manufacturing environments, the
margin for error is slim. Even the best-laid plans can
falter without disciplined execution, digital integration
and continuous improvement. Organizations face delays,
compliance risks and costly rework when execution lacks
discipline and integration.

THE PATHWAY TO OPERATIONAL READINESS LHI

Our Execution Excellence approach is built on field-proven
methodologies, cross-functional collaboration and a
relentless focus on outcomes.

Our solutions deliver:

faster batch release, fewer deviations,
improved audit results and sustained
operational performance.




Execution Excellence Delivers

Success in Execution Excellence allows organizations to:

- Translate readiness strategies into actionable,
milestone-driven plans that align all stakeholders
Standardize processes and documentation to minimize
variation, reduce rework and accelerate batch release
Embed digital integration and data-driven decision-
making across CQV, deviation management and
maintenance activities
Drive proactive problem-solving, continuous
improvement and rapid issue resolution to avoid
costly delays
Support both executive and operational-level
conversations with transparent metrics and real-time
visibility into progress

Key Challenges

Execution Excellence helps address these common struggles:

Delayed startups: Missed timelines and resource
bottlenecks can stall market entry and revenue.
Deviation & CAPA bottlenecks: Inconsistent root cause

analysis and slow CAPA closure increase compliance risk.

Disconnected digital systems: Data silos across MES,
LIMS, CMMS and ERP slow decision-making and audit
readiness.

CAI Solutions & Services

CAl offers these solutions and services to help your
organization achieve success in Execution Excellence, with
various tools and strategies to support them:

Process Optimization & Best Practices: Continuous
improvement through deviation reduction, turnaround
time analysis, batch release flow and process planning
to streamline execution and reliability

Deviation Management & CAPA Execution: Structured
resolution, root cause analysis and reduction

of deviations using data analysis, performance
improvement and CAPA execution

Program & Project Management: Fostering extreme
ownership by the entire organization to complete tasks,
actions and schedules as planned

Readiness & Capital Execution Alignment: Enable ability
to execute on time and on budget, delivering first to
market

Stakeholder Engagement & Facilitation: Guided
facilitation, lessons learned and business continuity
planning to align teams and accelerate outcomes
Innovation & Lifecycle Management: Driving execution
through lifecycle variation management, manufacturing
innovation and technology adoption across product
lifecycles

Quality & Compliance Integration: Batch record
reviews, surveillance systems, remediation support

and pharmacovigilance to embed compliance into
operational execution

Maintenance & Asset Performance: World class
maintenance consulting to improve equipment reliability
and sustain high-performance operations

THE PATHWAY TO OPERATIONAL READINESS
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The CAI Difference

CAl delivers results in Execution Excellence thanks to:

Deep expertise in CQV, deviation management and
digital integration for regulated industries

Proven frameworks that standardize execution and
deliver audit-ready outcomes

Hands-on, client-embedded teams that drive
accountability and continuous improvement
Modular, scalable solutions tailored to each client’s
operational maturity and business goals
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CASE STUDY

PERFORMANCE
DASHBOARDS
DEVELOPMENT

A biotech manufacturing company engaged CAl to
develop performance measurement systems ahead of
launching its first drug. The project team worked with
each department to identify, assess and recommend key
performance indicators aligned with site objectives.

CAl developed dashboards for performance monitoring,
integrating user experience design for future Power Bl
implementation. The team also provided comprehensive
training and documentation. This project not only delivered
smart, validated dashboards but also fostered team
building, improved communication and cultivated a “one-
site” attitude focused on patient delivery.

Read the full case study.

@


https://caiready.com/life-sciences/case-study/performance-dashboards-development/
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WORKFORCE CAPABILITY

Building a skilled, engaged and adaptable
workforce

A capable workforce is the foundation of Operational
Readiness. Workforce Capability is the pillar that
transforms operational intent into consistent, high-quality
execution by ensuring every individual is skilled, engaged
and ready to perform from Day One.

Modern operations demand more than technical skills;
they require a workforce that is agile, compliance-
minded and empowered to solve problems proactively.
Many leaders share the challenge of ensuring their
teams are truly ready for operational launch. Without a
skilled, adaptable and engaged workforce, even the best
strategies, technologies and facilities cannot deliver their
intended value.

THE PATHWAY TO OPERATIONAL READINESS LHI

Workforce Capability addresses the entire employee
lifecycle: recruiting and onboarding the right talent,
delivering scalable and SOP-aligned training, embedding
a readiness mindset and providing frontline coaching and
competency management to create a workforce that is
ready for Day One and resilient for the future.

Operational Readiness and Operational
Excellence can only be achieved when every
individual—from the frontline to leadership—
is equipped, empowered and engaged to
deliver at the highest standard.
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Workforce Capability Delivers

Success in Workforce Capability allows organizations to:

Accelerate onboarding and reduce time to proficiency
for new hires and transfers

Embed a readiness mindset and culture of continuous
improvement at every level

Reduce variability in operations, which directly impacts
compliance, quality and throughput

Enable rapid adaptation to new processes, technologies
and regulatory requirements

Support knowledge retention and succession planning
to mitigate the impact of turnover or retirements

Key Challenges

Workforce Capability helps address these common struggles:

Skills gaps & inconsistent training: Inconsistent
onboarding and lack of readiness mindset increase
deviations and compliance risk.

Knowledge retention & succession risk: Loss of
expertise threatens business continuity.

Adoption of change & new technologies: Resistance

slows digital transformation and process improvements.

Compliance & audit readiness: Untrained staff and

inconsistent execution lead to audit findings and delays.

CAlI Solutions & Services

CAl offers these solutions and services to help your
organization achieve success in Workforce Capability with
various tools and strategies to support them:

Leadership & Frontline Supervision: Supervisor training,
coaching, performance evaluation and leadership
development contribute to strong frontline execution
and decision-making

Site & Role Integration: SME/System Owner
development, person-in-plant coaching and CMO
handling enable seamless operational alignment across
roles and locations

Staffing & Workforce Planning: Staffing plans, recruiting
systems, job descriptions and retention programs align
workforce capacity with project and operational needs
Procedure & Documentation Development: Assessment,
improvement and development of procedures for
consistent performance

Training & Qualification Systems: Curriculum and
competency development, plus onboarding and

staff integration

THE PATHWAY TO OPERATIONAL READINESS
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The CAI Difference

CAl delivers results in Workforce Capability thanks to:

Deep experience in regulated, high-stakes industries
Proven frameworks for rapid onboarding, competency
management and digital learning

Hands-on coaching and mentoring that embed
readiness culture at every level

Measurable impact on compliance, throughput and
employee engagement
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CASE STUDY

BIOTECH PLANT
SCALE-UP SUPPORT
SUMMARY

The CAIl team utilized our Operational Readiness approach
to provide a wide range of support for a biotech client

to scale up their plant from lab-centric production to
commercial site production.

Facing an aggressive timeline and a tightly managed
budget, the client needed to scale their operations from
lab-scale production to full commercial manufacturing. CAl
leveraged our proven Operational Readiness approach to
provide comprehensive, integrated support across
multiple disciplines.

Read the full case study.



https://caiready.com/life-sciences/case-study/biotech-plant-scale-up-summary/
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EQUIPMENT & FACILITY
READINESS

Ensuring facility systems and assets are
operational, integrated and optimized

—

A seamless transition from construction to operation
demands more than installation—it requires proactive
risk management and rigorous verification, startup
and digital integration. Equipment & Facility Readiness
bridges the gap between project completion and
operational excellence.

In regulated and high-stakes environments, facility
startups often suffer delays, compliance gaps or inefficient
ramp-ups because assets aren’t fully operational or

digital systems aren’t aligned. Even minor oversights in
commissioning, qualification or integration can result in
missed market entry, regulatory risk and costly downtime.

VI F
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THE PATHWAY TO OPERATIONAL READINESS

The proven CAl approach embeds milestone-driven
processes and leverages digital tools, analytics and
Quality Risk Management to validate, integrate and
optimize every asset and system before launch.

Our experts verify that every facility, utility and piece of
equipment is not just installed—but operational, compliant
and ready to support controlled, high-performance
execution from Day One.

By aligning CQV best practices with digital
readiness and maintenance planning, we
eliminate late-stage surprises and accelerate
value delivery.

LZ20 M3/
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Equipment & Facility Readiness Delivers

Equipment & Facility Readiness delivers value by:

« Embedding CQV best practices (such as ISPE Baseline
Guide Vol. 5 2nd Edition & ASTM E2500) from early
design through handover, reducing late-stage surprises
and accelerating time to market
Integrating digital tools and data systems (MES, LIMS,
CMMS, ERP) for real-time visibility, traceability and
audit readiness
Applying analytics and simulation to optimize system
performance and proactively identify risks before go-live
Aligning maintenance and asset management strategies
to increase reliability and cost control throughout the
asset lifecycle
Supporting seamless facility handover, regulatory
inspections and ongoing operational performance

Key Challenges

Equipment & Facility Readiness helps address these

common struggles:

. Delayed commissioning & qualification: Missed timelines
and inefficient protocols can stall market entry.
Disconnected digital systems: Data silos slow decision-
making and create audit risks.

Maintenance & asset reliability gaps:

Unplanned downtime and high lifecycle costs

threaten performance.

Utility & facility performance issues: Qualification delays
and environmental excursions can impact compliance.

CAlI Solutions & Services

CAl offers these solutions and services to help your
organization achieve success in Equipment & Facility
Readiness, with various tools and strategies to

support them:

- Equipment Commissioning & Qualification (CQV):
Activities to ensure equipment is installed, functioning
and qualified per GMP, with best in class industry
approaches and operational standards
Process & Method Validation: Validation of analytical
methods, lab protocols and production processes to
support reliable performance at startup
Control Strategy & Automation Readiness: Design and
rationalization of alarm systems, automation strategies
and process control frameworks
Lab & Analytical Readiness: Development and validation
of analytical and QC lab methods that support batch
release and regulatory compliance
Utility & Facility System Readiness: Assessment, startup
and integration of facility utilities and support systems
critical for equipment operations
Risk & Quality Management: Execution of risk
assessments, quality reviews and readiness scoring to
identify and mitigate startup risks
Documentation & SOP Readiness: Generation and
approval of SOPs, validation plans and procedural
documentation needed for operational handoff
Supply Chain: Program development and execution,
vendor assessment and risk management
Asset Management: Maintenance program development
EH&S: Environmental health and safety program
development and implementation

THE PATHWAY TO OPERATIONAL READINESS
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The CAI Difference

CAl delivers results in Equipment & Facility Readiness
thanks to:

Deep experience in regulated environments and
complex capital projects

Proven, milestone-driven CQV frameworks aligned with
ASTM E2500-25 and industry best practices based on
ISPE Baseline Guide Vol. 5 2nd Edition fundamentals
enhanced with CAI methods and digital tools

Digital integration expertise for MES, LIMS, CMMS and
ERP platforms

Risk-based maintenance and asset management
strategies that drive reliability and lower lifecycle costs
Hands-on, embedded support from early design
through startup and ramp-up
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CASE STUDY

VACCINE FACILITY
OPERATIONAL
READINESS & DELIVERY

CAl supported a brownfield facility dedicated to
manufacturing a critical vaccine adjuvant. The complex,
highly automated facility operated with minimal staffing
and high safety requirements. CAl applied its Operational
Readiness framework, emphasizing proactive planning,
technology-driven execution and streamlined governance.
Key tools like Kneat and Exitus improved documentation
and compliance. The project was completed ahead

of schedule in 3.5 years, meeting FDA and GMP
standards from Day One. The outcome demonstrated
CAlI’s strength in delivering efficient, compliant and
sustainable operations in highly regulated pharmaceutical
environments.

Read the full case study.

@


https://caiready.com/life-sciences/case-study/vaccine-facility-operational-readiness-delivery/
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DIGITAL & DATA
ENABLEMENT

Connecting people, processes and technology
for seamless, compliant operations

A unified digital environment is essential for agile,
compliant and high-performing operations. Data & Digital
Enablement is the pillar that transforms Operational
Readiness by integrating digital systems, automating
workflows and delivering actionable insights across

the enterprise.

Many organizations struggle with slow decisions, audit

risk and inefficiency because their digital systems don’t
communicate or support real-time readiness. Disconnected
data and manual processes can hold back even the most
advanced operations.

THE PATHWAY TO OPERATIONAL READINESS

Our approach is built on the principle that
digital integration should deliver more than
connectivity—it should provide actionable
insights, drive compliance and enable real-
time decision-making.
We help organizations move from disconnected, manual
processes to a fully integrated digital ecosystem. The
CAl approach unifies MES, LIMS, CMMS, ERP and other

platforms, creating a single source of truth that empowers
teams to act quickly and confidently.

@
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CAlI Solutions & Services The CAI Difference

Digital & Data Enablement Delivers

Key Challenges

Success in Digital & Data Enablement allows organizations to: Digital & Data Enablement helps address these CAl offers these solutions and services to help your CAl delivers results in Digital & Data Enablement thanks to:

Break down data silos and unify digital systems for real-
time decision-making and audit readiness

Automate data collection, reporting and compliance
activities to reduce manual effort and error

Provide transparent, site-wide visibility into readiness
KPlIs, enabling proactive risk management and
resource allocation

Support digital transformation and future-proof
operations by integrating new technologies, analytics
and automation tools

Foster a culture of data-driven decision-making,
empowering teams to act quickly and confidently

common struggles:

Disconnected digital systems & data silos: Fragmented
platforms hinder real-time decision-making and create
audit risks.

Manual data collection & reporting: Reliance on

spreadsheets increases error rates and compliance risk.

Incomplete or inaccurate data trails: Gaps in data

integrity slow investigations and increase audit findings.

Slow adoption of digital tools: Resistance to new
systems limits ROl and slows transformation.

organization achieve success in Digital & Data Enablement
with various tools and strategies to support them:

Digital & Data Strategy: Digital roadmap and
development of site-wide digital strategies

Emerging Technologies & Pharma 4.0: Integration

of digital innovation and advanced manufacturing
technologies to support real-time insights, predictive
operations and agility

Digital Infrastructure & Architecture: Planning and
implementation of digital architecture to support
integrated information flow and documentation control
Computerized System Validation (CSV) and Computer
Software Assurance (CSA): Validation of software,
control systems and cloud-based platforms including
process control, CMMS and Quality Systems

Data Governance & Integrity: Programs and SOPs that
document trustworthy, traceable and audit-ready data
through its lifecycle

- Deep experience integrating digital systems in
regulated and high-complexity environments
Proven methodologies for data integrity, audit readiness
and seamless systems integration
Hands-on support for digital adoption, change
management and user engagement
Modular, scalable solutions that adapt to any site,
network or technology stack



THE PATHWAY TO OPERATIONAL READINESS (Hl

CASE STUDY

ASSET REINDUCTION TO
MAXIMO EAM, ENABLED
BY REALITY CAPTURE

When Pfizer (formerly Seagen) in Bothell, Washington,
faced a critical challenge and stringent timeline for an
asset induction initiative, they enlisted CAl to help master
assets into Maximo EAM data loaders up to the System
Level.

The project involved creating a digital twin of eight
buildings totaling 750,000 square feet using advanced
reality capture technology. CAl's team developed
comprehensive asset master data, maintenance and
calibration plans and a new spare parts stocking strategy.
The project was completed under budget and ahead of
schedule, resulting in a fully populated digital twin that
Pfizer uses for facilities planning and management, saving
approximately 3,000 hours annually.

Read the full case study.


https://caiready.com/life-sciences/case-study/asset-reinduction-to-maximo-eam-enabled-by-reality-capture/
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Quality Advancement transforms quality from a compliance Quality Advancement mitigates startup and compliance
Q UAL I TY ADVAN C E M E N T requirement into a strategic advantage. This pillar aligns risks by embedding Quality Risk Management (QRM),

every process, protocol and decision with regulatory structured root cause analysis, ALCOA+ principles, GAMP
expectations and business goals, driving both operational guidance and the latest regulatory expectations into every
Em bedd i ng proactive’ data-d riven q uality efficiency and market success. phase of the operation. Empowered by digital tools, our
o approach ensures audit-ready, traceable documentation
IntO every phase In today’s regulated and high-stakes environments, and processes are in place from Day One.

organizations can'’t afford delays, audit findings or reactive
problem-solving. Delays in batch release, audit findings
and compliance gaps can stall market entry, increase costs
and damage reputation.

By fostering a culture of continuous
improvement and enabling real-time
visibility into quality data, we accelerate
batch release, reduce compliance risk and
build lasting confidence across regulators,
partners and internal teams—ensuring
quality is designed-in, not retrofitted.

e TR AL




Quality Advancement Delivers

Success in Quality Advancement allows organizations to:

Embed structured deviation and CAPA management to
accelerate closure, reduce repeat issues and provide
audit-ready documentation

Integrate ALCOA+ and GAMP principles for data
integrity, traceability and regulatory alignment across all
systems and records

Streamline documentation and process alignment to
reduce batch release delays and inspection findings
Leverage digital tools and analytics for real-time quality
monitoring and proactive risk management

Foster a culture of continuous improvement,
empowering teams to identify and resolve quality gaps
before they impact the business

Key Challenges

Quality Advancement helps address these
common struggles:

Outdated approaches: Teams deploying historic
practices versus Agile planning and deliverables
unnecessarily burden the project timeline.

Slow deviation & CAPA closure: Delayed root cause
analysis and inconsistent CAPA management stall lot
disposition and increase regulatory risk.

Regulatory misalignment & audit unreadiness:
Incomplete documentation and reactive quality
responses lead to batch holds and inspection findings.
Process & documentation gaps: Misaligned SOPs and
validation deliverables delay batch release and increase
inspection findings.

Disconnected digital systems: Data silos hinder
compliance and slow investigations.

CAlI Solutions & Services

CAl offers these solutions and services to help your
organization achieve success in Quality Advancement,
with various tools and strategies to support them:

Quality Management Systems (QMS): Development,
execution, assessment and continuous improvement
of QMS frameworks, plus end-to-end management

of deviations, investigations, CAPAs, change control
systems and their effectiveness checks

Regulatory Strategy & Compliance: Development

and execution of a proactive regulatory strategy that
aligns with product development, lifecycle and market
access objectives

Quiality Risk Management (QRM) Program: Execution of
risk-based approaches using ICH Q9 R, risk tools and
templates and alignment of QRM with quality decision-
making and SOP review processes

Inspection Readiness / Regulatory Compliance: Design
and implementation of internal/external audit programs,
inspection readiness strategies and audit training for
personnel and systems

Product Quality & Release Controls: Processes for
testing, batch record review, release/rejection decisions,
traceability and complaint handling for raw materials,
intermediates and finished products

Cleaning, Hygiene & Contamination Control: Cleaning
validation, agent selection, contamination control
SOPs, gowning validation, environmental and plant
hygiene procedures

Quiality Control Laboratory Advancement:
Implementation of electronic systems for analytical and
microbiological testing

THE PATHWAY TO OPERATIONAL READINESS
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The CAI Difference

CAl delivers results in Quality Advancement thanks to:

Deep expertise in regulated industries and

quality systems

Proven frameworks for deviation management, root
cause analysis and audit readiness

Integration of digital tools for real-time quality
monitoring and compliance

Hands-on coaching and change management to foster
a culture of quality
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CASE STUDY

REGULATORY SUPPORT
AND CTD WRITING

FOR TECH TRANSFER
PROJECT

A client in Northern Europe selected CAl as its tech
transfer associates and regulatory affairs partner during
the site transfer of two sterile injectable products (four
strengths) to a new manufacturing site.

The project involved a comprehensive regulatory

gap assessment and authoring of Common Technical
Document (CTD) Module 3 sections for four products.
CAl's team navigated outdated dossiers, recent regulatory
requirement changes and knowledge gaps. Through our
expertise, CAl successfully prepared the Drug Product
CTD documentation package on time, leading to initial
Regulatory Agency approval without deficiency letters.

Read the full case study.

@


https://caiready.com/life-sciences/case-study/regulatory-support-and-ctd-writing-for-tech-transfer-project/

THE PATHWAY
TO READINESS
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DRIVING PROGRESS:
THE FIVE MATURITY
LEVELS

Traditional readiness frameworks measure progress in
a binary fashion—“ready” or “not ready.” CAl recognizes
readiness is a journey, not a checklist. To measure the
various stages of progress, CAl developed the Maturity
Model, with five levels of maturity that show companies
where they are, what good looks like and how to

get there.

As companies assess progress using the Maturity
Model, each pillar may be at a different maturity level.
The model allows companies to prioritize their efforts
by helping to identify which areas are lagging and pose
the greatest risk to startup.

THE PATHWAY TO OPERATIONAL READINESS

4. CONTROLLED

Processes enforced, monitored and
continuously measured against targets.

1. FRAGMENTED

Disconnected activities, inconsistent
practices, little standardization.

5. OPTIMIZED

Processes and performance continuously
improved, predictive and innovation-driven.

2. DEFINED

Processes documented and partially
standardized, but not consistently applied.

3. INTEGRATED

Processes, teams and systems connected
into a unified operational framework.

@
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Example of Maturity
levels within the six pillars
of operational readiness:

EQUIPMENT &
FACILITY READINESS

STRATEGY
LEADERSHIP

EXECUTION
EXCELLENCE

DIGITAL & DATA
ENABLEMENT

19 WORKFORCE
I CAPABILITY

QUALITY
ADVANCEMENT
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Level 1: Fragmented

Disconnected activities, inconsistent
practices, little standardization.

Level 2: Defined

Processes documented and partially
standardized, but not consistently applied.

Level 3: Integrated

Processes, teams and systems connected
into a unified operational framework.

Level 4: Controlled

Processes enforced, monitored and
continuously measured against targets.

Level 5: Optimized

Processes and performance continuously
improved, predictive and innovation-driven.
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Each phase builds upon the previous one. Together

The five-phase Roadmap to Readiness complements the
R OAD MAP I O R EADI N ESS Maturity Model in the CAl Framework. While the Maturity they provide a shared plan across functions, a tool to

Model shows where a company stands in each Pillar, the manage startup risk and a pathway to reach controlled,
Roadmap defines how to move forward. compliant throughput on Day One. Operational Readiness

is technically achieved after Phase 3 is complete, after
The Roadmap guides an organization sequentially and which the organization transitions to ongoing Operational
cross-functionally through the readiness stages. Excellence.

I It is what ensures that readiness is not
a last-minute checklist but a structured
transformation.

OPERATIONAL DEPLOY AT SCALE SUSTAIN & IMPROVE
The CAI READINESS
o ACHIEVED Achieve Day One throughput safely, Transition readiness capabilities
Flve'Phase Roadmap on time and in control. Successful into ongoing operations and embed
transfer to operational state. continuous improvement practices.

DISCOVER & DEFINE BUILD THE FOUNDATION EXECUTE & INTEGRATE
Establish baseline readiness, Develop essential systems, Bring all readiness elements
align stakeholders and identify procedures and training structures together into coordinated, risk-

critical gaps. for operational readiness. managed execution for pilot project.
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WHY CAI?

With decades of expertise in regulated industries like life sciences and mission-critical
facilities, CAl is the trusted partner for Operational Readiness. Our experts combine their
experience with our proven, tested methodology and leverage advanced technologies to
optimize efficiency and accelerate readiness. Our readiness solutions enable facilities to meet
throughput expectations and achieve safe, efficient and compliant operations from Day One.

Our integrated Six-Pillar Operational Readiness Framework aligns systems, people and
workflows around the actual execution of your process, ensuring every function, asset
and team member is fully prepared and synchronized for startup. By bridging silos and
embedding readiness into every aspect of the organization, we reduce risks, accelerate
timelines and deliver sustainable performance. This approach transforms fragmented,
reactive efforts into a designed, measurable and controlled state of readiness, ensuring
throughput, compliance and operational excellence from the very first batch.

Are you ready?

An Operational Readiness Workshop or Strategy Session is the ideal
starting point for organizations to create a tailored readiness plan, align
teams and accelerate timelines while reducing risks.

LEARN MORE ABOUT THE OPERATIONAL READINESS WORKSHOP >

SCHEDULE A ONE ON ONE STRATEGY SESSION >



https://go.caiready.com/2025-T2-Operational-Readiness-Workshop.html
https://go.caiready.com/OR-Book-Your-Session.html

ARE
YOU
o READY?

At CAl, we're a professional services firm composed of engineering,
quality and operations experts who exist to accelerate operational
readiness and excellence in critical environments. From initial assessments
to sustained performance, we deliver readiness as a designed condition—
not just a milestone—ensuring long-term success for our clients.

READY.COM >
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