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Good Practice Guide: Digital Validation

e The transition from traditional, paper-based validation to a
digitally integrated framework remains a complex challenge.

e This Good Practice Guide considers how increased adoption of
Digital Validation Tools (DVTs) in the life sciences industry can
support a growing commitment to data integrity, operational
efficiency, and regulatory compliance.

e Developed by a global team of experts in validation, regulatory
compliance, quality assurance, and digital transformation, this
Guide presents real-world insights, case studies, and structured
methodologies to facilitate the successful integration of digital
validation into business operations.

Concept Paper: Digital Validation — Future Advances
e Exploring the need for easily accessible data, the role of Al,

LLMs, ML, predictive analytics, and pivoting to a more data-
centric digital validation mindset.
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Good Practice Guide: Content

Who has read the
guide?
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DVT: Current State

+ DVTs have been widely adopted over the past 10 years
« In a sustaining and continuous improvement phase

* Mindsets have recentered to a more digital outlook

* Focus on validation 4.0

* Full potential of DVTs not yet realized

Last 20 years Present
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DVT: Key Digital Validation Concepts

Digital Ecosystem

« ADVT, What is it?
* Intended Use

* Culture Change, Organizational
Change Management, and
Knowledge Management

» Data Accessibility

* Integration
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DVT: The Business Case

Automatic Data Integrity/ ALCOA++ compliance
Review, Approval and execution efficiency
Remote Working

Paper reduction/Sustainability

Audit Readiness
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DVT: Implementation

+ Define what the owner/user — sﬁeﬂ;:nn
wants (URS) Migaon i E | Desinucion
» Creating a Culture for - — > U et
Digitalization and a digital P /i x T 7 \
mindset Requirements ©~ | | & N |
« Maturity Assessment ' Release ! Changes | Retirement
of organization E P E |
* Implementation | Assessment | ;
« Sustaining ! | |
«  Opportunities i i g
) Retlre.ment’ mlgr?tlon " PHASE Co:u:epti Project E Operation i Retirement
 Creation of right “culture R r ! & g
for DVT adoption - ‘ | ! Voo
Supplier
Involvement* - - - -~ Phonmnnnnnanen e Phommemneennn .. .
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DVT: Governance

Governance Team will: st (e ——
« Manage Change — ol
Procedures

Performance S
Monitoring/Feedback
- e

_ . onfiguration MM SOP/Training
AV|SS|bIedand 3tro|ng govetrnance process will:
* pee H up ep Oymen I'ClESS I'OQSS . l . .
« Simplify . J o
* Reduce variabilit T T T
:

Achieve standard work
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DVT: Key Regulatory Considerations

« Current Regulatory Landscape
« Audit Strategy and Readiness
« Remote/ln Person Audits

« Case Study Success

« Unexpected Challenges
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Convergence of Guidance and Technology

@ 'sre. ISPEAI | Gd
€ \SPE.|PHARMA 4.0 “ Gémp
Digital
GOOD PRACTICE GUIDE Validation
Validation 4.0 e lnteAllrItg“::::ael

Recent guidance published on Al allows us to see a future where DVT's and Al could enable a
Validation 4.0 paradigm
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& ISPE. | PHARMA 4.0

Val 4.0 - The Whole Plant View Slide courtesy from

Validation 4.0 GPG

Figure 12.1: Holistic Control Strategy Process Flow Diagram for Process Validation

4 ™
Process control strategy

is the heart that feeds the =
requirements for all other | T !
parts of the plant.

-

*QbD is the
foundational

basis Feedback loop enables

real-time and
continuous validation

Evidence of
effectiveness supports
continuous validation

Ty | ey ——
e A

*QbD= quality by Design e e [ |
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Enablement of Validation 4.0 (case study for
QbD /control strategy)

« Capturing key process knowledge in phase 1 of process validation digitally enables efficiencies for
process validation / *CQV /tech transfer + Enables Validation 4.0

Risk:
Intermediate or Final Attributes Effect on Attribute Impact/Severity Criticality P rocess pa ram ete rs I in ked vi a
[Z Dpissolved 02 10A-55 M 9. veryHigh W9 process knowledge to risks a nd
M Critical + Production Culture Critical

classification of CQA ‘s (Critical

Justification: Quality Attributes)/ CPP’s (Critical

Reduced dissolved oxygen (DO): Lower impeller speed results in decreased gas-liquid mass P rocess Pa rameters )
transfer, leading to insufficient oxygen supply for cell growth and metabolism. This can cause
reduced cell viability and productivity.

High impeller speed significantly increases dissolved oxygen (DO) levels in a production culture.

The increased agitation enhances gas-liquid mass transfer, allowing more oxygen to dissolve into A" ca ptured d Igltal Iy el fEEd
the culture medium. into DVT ( Digital Validation Tool)

. . . . *CQOV = commissioni lificati
** case study from Validation 4.0 guide using QbD vision, for A-mab process R
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Input into risk based CQV oot (aoer

based CQV baseline
A guide )

DVT- data

. COA " (e Standardised test for )

. CPP *CDE /agitator

* Entity data for e Pulls in parameters
equipment (range) from entity

e Drives risk based
CQV — Agitator high

alarm critical = CDE
\ J — DVT testing

e Control strategy
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Monitoring Control
Strategy

Figure-6.16:-Process- AnalytlcslBatch -Data-for-Aggregationf '
- Secion resk Next Pge) S - DVTS enhanced with

Lower Limit Target Upper Limit Last Subgroups Chart A|/ML
1.00 % 250 % 5.00 % .
o o - 8 analytics Can trigger automated
e b e creation for validation
N . .. documentation
And Reporting
Pp Ppk Capability Plot
e e Xbar Chart
I ot DATA LAKE
§ A .

A
- Overill 4t Specs H L E

Monitoring of control strategy in real time can give
automated reporting, flagging when in control and shifts in
process control. Enabling validation 4.0 and automating CPV

( Continued Process Verification) reports

*** figure reference from Validation 4.0 GPG
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What could a mindset shift from Paper on
Glass to Data-centric look like?

Cleaning validation report example
“Entity data” give

context to Documentation
equipment study content given
on, and CPPS for by LLM/RAG
validation cycle

Agentic Al

Analysis of fail /
investigation /
deviation
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