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Executive Summary

The adoption of artificial intelligence (Al) for automating CAPA (Corrective and Preventive Action) and deviation workflows
within Veeva Vault QMS represents a transformative shift in life sciences quality management. By integrating Al—
particularly machine learning (ML) and natural language processing (NLP)—into established processes, organizations
can dramatically accelerate investigations, improve consistency, and enhance compliance, all while maintaining human
oversight and regulatory rigor. Current evidence and case studies indicate substantial efficiency gains: Al-assisted triage
can speed initial deviation classification by an estimated 15-30% (”] www.linkedin.com), Al-generated documentation
drafts reduce writing time by 40-60% (' www.linkedin.com), and in one pilot, Al-enabled review achieved a 75%
reduction in CAPA processing time (from 6 hours to 1.5 hours per record) (°! www.myqms.ai). Broad analyses suggest Al
in pharma quality could unlock $60—-110 billion in annual value by improving manufacturing and quality processes (*

www.mastercontrol.com).

Veeva Vault QMS is already a leading cloud-based platform for unified quality management, with dozens of top life
science companies using Vault Quality applications (including Vault QMS) to harmonize global processes (1°!
www.veeva.com) (°h www.intuitionlabs.ai). Embedding Al directly into these workflows (rather than through separate tools) is
the emerging paradigm: Al augments human investigators at key points such as deviation intake, root cause analysis,
CAPA planning, and compliance assessment (" v linkedin.com) ("' www.ideagen.com). Al can continuously scan Vault
QMS records—Ilinking related events, predicting risk patterns, and even drafting narratives—thus transforming static
quality documents into active intelligence (1! clinplex.com) (%! clinplex.com). Importantly, regulatory expectations are
evolving in parallel: agencies emphasize governance, data integrity, and validation of Al systems ("
www.mastercontrol.com), and forthcoming regulations (e.g. the EU Al Act) may soon require Al tools themselves to be
managed under a QMS (! arxiv.org).

This report examines the historical context of CAPA/deviation management, the capabilities of Veeva Vault QMS, and the
current state of Al in quality systems. It analyzes specific applications of Al—such as NLP-enabled deviation triage, ML-
driven root-cause discovery, and automated effectiveness checks—and presents data-driven evidence and industry
perspectives on their impact. Multiple case studies highlight real-world results: for example, a health-technology leader’s
pilot saw Al flag hidden nonconformances while reducing review cycle time by 75% (°/ vwww.myqms.ai). Conversely,
challenges such as integration complexity, validation requirements, and maintaining human accountability are discussed.
Finally, we explore future directions: continuous compliance monitoring dashboards, advanced predictive risk scoring,
and the widening ecosystem of Al-QMS tools (e.g. Clinplex and myQMS) that plug into Vault QMS via APIs ([121
clinplex.com) (**! www.mygms.ai). In conclusion, leveraging Al to automate CAPA and deviation workflows in Veeva Vault
QMS offers a compelling path to faster, more consistent quality management, but requires careful planning to align with
regulated environments.

Introduction and Background

Quality Management Systems (QMS) are the backbone of regulated industries, ensuring product quality and patient
safety through systematic processes like corrective and preventive action (CAPA) and deviation management. A CAPA
system is defined as “improvements to an organization’s processes taken to eliminate causes of non-conformities or
other undesirable situations” ([“] en.wikipedia.org). In practice, CAPA involves investigating adverse events or deviations,
identifying root causes, and implementing measures to prevent recurrence. Deviations—events where a process or
product drifts outside established specifications—trigger investigations that often lead into CAPA workflows.

Regulatory frameworks mandate robust CAPA. For example, U.S. FDA regulations (21 CFR Parts 210/211 and 820) and
international GMP guidance require that firms systematically document deviations, perform root-cause investigations, and
implement corrective/preventive actions. Failure to perform an adequate CAPA can render products “adulterated” or non-
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compliant (*°! en.wikipedia.org). In the medical device and pharmaceutical sectors, CAPA is a core inspection focus; for
instance, FDA warning letters frequently cite ineffective CAPA as a critical violation.

Historically, CAPA and deviation management were paper-based or siloed, manual processes. Investigators manually
comb through records, log findings, and draft reports. In recent years, companies have moved to electronic QMS (eQMS)
software. Among leading solutions, Veeva Vault QMS (part of Veeva'’s cloud-based Vault Quality Suite) has gained
prominence. As of 2018, over 58 life sciences organizations (including 10 of the top 20 pharmas) were using Veeva Vault
Quality applications, with Vault QMS adoption nearly doubling year-over-year (°) www.veeva.com). Veeva Vault QMS
unifies quality processes globally: deviations, CAPAs, change controls, and training are managed on one platform (/*°!
www.veeva.com). Major companies (including Philip Morris International for its smoke-free pivot) have reported that using
Vault transformed their QMS from a “bureaucratic hindrance” into a strategic enabler (I° www.intuitionlabs.ai).

Despite such digital advances, CAPA and deviation workflows remain labor-intensive. Industry data suggest CAPA-
related tasks consume 4—6% of a manufacturing site’s resources (") www.mastercontrol.com). Backlogs are common, as
quality teams wrestle with high volumes of quality events. Traditional investigations involve steps like documenting each
deviation, researching past cases, brainstorming root causes, assessing patient/product risk, and drafting corrective
plans (“¢) www.mastercontrol.com). Every step requires detailed work by cross-functional teams. For example, one
MasterControl survey notes that analyzing historical CAPA records can take hours, and writing narrative reports is time-

consuming ([191 www.mastercontrol.com) ([21 www.linkedin.com).

In parallel, Artificial Intelligence (Al) technologies have matured dramatically. Machine learning (ML), natural language
processing (NLP), and large language models (LLMs) can handle unstructured data and detect patterns at scale. Life
sciences manufacturers see opportunities to apply Al to quality. McKinsey estimates Al could add $60-110 billion per
year to the life sciences sector, with production and quality being major beneficiaries (! www.mastercontrol.com). Quality
teams now explore Al to address “tremendous pressure” to improve efficiency without sacrificing compliance (*°!
www.mastercontrol.com). Recent regulatory and industry initiatives reflect this shift: FDA and EMA are developing Al
governance frameworks, and life science quality executives attend conferences and webinars on “Al in QMS,” signaling
interest in Al-driven quality assurance.

This report explores how Al can automate CAPA and deviation workflows specifically within Veeva Vault QMS. We
review baseline CAPA processes, outline Vault QMS capabilities, and then dive deeply into Al applications and case
studies. We examine technical integration (e.g. using Vault APIs to feed Al engines), measure expected performance
gains (e.g. reduced cycle times), and consider multiple perspectives (quality managers, IT professionals, regulators).
Finally, we assess implications and future directions, such as continuous compliance monitoring and the impact of
forthcoming Al regulations on the QMS landscape.

Veeva Vault QMS: A Modern Quality Platform

Veeva Vault QMS is a cloud-based quality management solution purpose-built for life sciences. It supports the “complete
management of quality events, from initial detection (e.g., OOS lab investigation) through deviation handling, root cause
analysis, CAPA implementation, and subsequent process and document changes” (! intuitionlabs.ai). Vault QMS is part
of the Vault Quality Suite, which also includes Vault QualityDocs (document control) and Vault Training. This integrated
platform ensures that any change (e.g., a CAPA) automatically triggers related actions—such as revising SOPs in
QualityDocs or assigning retraining in Vault Training—maintaining a closed loop workflow (“*! intuitionlabs.ai).

Key features of Vault QMS include:

« Deviation and CAPA Management: Configurable workflows for recording deviations, performing root-cause
analysis, and implementing CAPAs.

« Incident and Complaint Handling: Modules for OOS/OQT results and customer complaints, which can auto-trigger
deviations or CAPAs.
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« Risk Assessments: Tools for documenting impact and risk of quality events.

« Audit and CAPA Linking: Automatic linkage of related deviations and CAPAs to reveal patterns and ensure nothing
falls through the cracks.

« Reporting and Dashboards: Centralized metrics on CAPA status, cycle times, deficiency trends, etc.

Adoption of Vault QMS is broad among industry leaders. Veeva reported that by 2018, over 58 organizations were
managing quality processes with Vault QMS (! www.veeva.com) (rising from roughly half that the prior year). This growth
indicates trust in the platform’s security, validation support (e.g. IQ/OQ, part 11 compliance), and globalization. Case
studies highlight that companies using Vault experience greater collaboration among sites and external partners, with
improved visibility into global quality events (*? www.veeva.com). For instance, Maria Conklin of Karyopharm
Therapeutics noted broadly that Vault gave “unified applications to manage quality documents and processes across our
organization and with partners on one cloud platform” (°?l www.veeva.com). Similarly, Philip Morris International
overhauled its corporate QMS on Veeva to enable a “continuous improvement mindset” at scale (*°/ www.intuitionlabs.ai).

Despite these advances, Vault QMS by itself is “reactive”: it orchestrates the sequence of tasks but relies on users to
make decisions at each step. The potential enhancement comes from embedding Al directly into Vault workflows. The
goal is for Vault QMS to not merely store quality records, but to analyze and act on them. As one analyst notes,
competitive advantage will come from “focusing on Al-driven automation within these QMS workflows (e.g., automating
CAPA root cause analysis or predicting audit findings)” (1! intuitionlabs.ai). In other words, Veeva customers and partners
are seeking ways to combine the rigorous process management of Vault with cutting-edge Al algorithms. The following
sections detail how that integration can occur and what value it brings.

CAPA and Deviation Workflows: Process
Overview

Deviation Management. A deviation is any event that deviates from a standard procedure or specification. In Vault QMS,
deviations are initiated by stakeholders (e.g., operators, lab technicians) through electronic forms. The form captures
details: what happened, when, where, assays, equipment, and observed issues. Traditionally, a QA reviewer must triage
the deviation: confirm its validity, assign a category (e.g. manufacturing vs lab vs documentation), determine severity, and
route it to appropriate personnel (e.g. production, QA, maintenance). Each of these steps is time-consuming. According
to Karthik J., Al-enabled workflows can suggest deviation categories and severity flags based on historical data, check for
missing information, and even highlight related past events (“*) www.linkedin.com). These suggestions allow faster, more
consistent decision-making at intake.

Investigation and Root Cause Analysis. Once validated, a deviation triggers an investigation. Investigators must gather
data (e.g. batch records, environmental logs, equipment history), perform tests, and propose root cause(s). They often
hold cross-functional reviews to brainstorm potential causes. This stage is notoriously slow because it relies on human
memory and manual cross-referencing of disparate data. Al can augment this. For instance, machine learning can scan
thousands of prior deviation and CAPA records in seconds to find similar events and known root causes ('
www.mastercontrol.com). It can correlate data streams (e.g. linking a temperature excursion with multiple deviation reports)
to reveal hidden relationships. Ideagen describes this as “multi-dimensional pattern recognition”: an Al analyzes
manufacturing parameters, environmental data, batch genealogy, material lot info, and more, all together (°
www.ideagen.com). In effect, investigators go from viewing one event in isolation to seeing it in the context of all related
data. The quality engineer “remains in control—but now they’re working with comprehensive intelligence instead of
fragmented recollections” (") www.ideagen.com). In many trials, Al has reduced investigation durations from weeks to days
by surfacing insights that humans would struggle to notice (“° www.mastercontrol.com) (*") www.ideagen.com).

CAPA Planning and Implementation. After determining root cause(s), the CAPA plan defines specific corrective and
preventive actions. Actions may include process changes, supplier audits, retraining, equipment fixes, etc. Vault QMS
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links CAPAs to deviations and change controls. Al can contribute here by recommending effective actions based on
historical data. For example, by analyzing outcomes of thousands of past CAPAs, an Al system might learn that specific
actions successfully stopped recurrence 90% of the time (°?/ vwww.mastercontrol.com). During CAPA planning, Al can thus
suggest corrective measures that have the highest probability of success. Once CAPA tasks are assigned, Vault routes
tasks (e.g., assigning retraining to operators). Because Vault is integrated, Al-triggered CAPAs can automatically spawn
document changes and training assignments as needed—compressing what would be manual linkage work.

Documentation and Reporting. The CAPA and deviation processes generate reports: deviation investigation reports,
CAPA proposals, effectiveness reviews, etc. Writing these narratives is laborious. Modern Al (especially generative
models) can produce first drafts of these documents. Karthik J. reports that “writing deviation reports and CAPA
documentation is time-consuming, so Al-generated first drafts (narratives, summaries, CAPA descriptions, effectiveness
checks)... deliver 40-60% less time spent on documentation” (°! vaw.linkedin.com). The Al can summarize investigation
findings, describe root causes, or formulate action justifications. The user then reviews and edits for accuracy. This not
only cuts effort but also standardizes the language and ensures nothing critical is omitted (e.g., regulatory phrases).

Trend Analysis and Predictive Risk. Beyond individual events, quality teams conduct periodic trending—often quarterly
—to spot systemic issues. Al can continuously perform this analysis in real time. By correlating cross-plant data, an Al
system can automatically detect that, say, three OOS results at two different facilities share a common equipment part,
surfacing a pattern that humans might miss (°°! clinplex.com). Vault QMS can present this in dashboards: for instance, a
“Quality Insights” view might show that a particular batch mixer caused 75% of recent lab deviations, prompting a
preemptive maintenance CAPA. Al-driven risk scoring is also emerging: compliance intelligence platforms (like Clinplex
described below) calculate how serious an issue is with respect to FDA inspection criteria (°°/ clinplex.com). This helps

prioritize which CAPAs to fast-track for implementation.

Audit and Compliance Checks. Vault QMS maintains full audit trails and traceability. When Al is integrated, it can audit
the audits. For example, Clinplex’s vision is to have Al continuously check CAPA content against 21 CFR 211.192 (root
cause requirement), verify that investigations include scientific rationale, and flag deficiencies (**! clinplex.com). Instead of
inspectors manually reviewing samples, an Al could “continuously monitor” compliance status, updating a readiness
dashboard in Vault's reporting module (7! clinplex.com). In summary, Al can augment every step of the CAPA/deviation
lifecycle in Vault QMS, from speeding up routine tasks to providing oversight insights.

Data and Analysis: Quantifying Al Benefits

Extensive industry analyses and case studies provide evidence for Al's impact on CAPA/deviation workflows. These
highlight time savings, consistency improvements, and risk management gains.

+ Resource Consumption: Standard CAPA processes are resource-intensive. MasterControl reports that deviations and CAPAs “typically
consume 4-6% of a manufacturing site’s resources” (/! www.mastercontrol.com). The implication is that even modest efficiency gains

could free significant effort for higher-value work.

« Triage Speed: In typical operations, initial deviation triage (categorizing severity, assigning investigators) is painstaking. Al tools now

suggest categories and catch incomplete reports. Karthik J. estimates Al can make triage 15-30% faster ([l] www.linkedin.com). This
improvement is based on preliminary industry data and is corroborated by customer feedback. For example, automating initial
classification removes tedious tasks like manual form checks and looks up related events instantly.

« Investigation Effectiveness: Al's pattern recognition accelerates root-cause discovery. One pilot study found that organizations

implementing Al saw “30—40% improvements in investigation effectiveness” ([33] www.mastercontrol.com). Effectiveness here means
correctly identifying true root causes and preventing recurrence. (By contrast, purely human-led investigations often rely on assumptions
that lead to incomplete fixes.) Multi-dimensional Al analysis, which considers factors like equipment data, environmental logs, and

operator training records simultaneously, is especially impactful ([34] www.ideagen.com).
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« Documentation Time: Drafting reports is a major time sink. Karthik J. cites data that using Al-generated first drafts reduces time spent

on quality documentation by “40-60%" ([2] www.linkedin.com). For example, if a dressed CAPA report normally takes 4 hours to write, Al
assistance could cut that to under 2 hours. This consistency in language also lowers the risk of missing key words that auditors look for.

+ Cycle Time Reduction: The most dramatic gains come from end-to-end automation pilots. A case study at an international health
technology firm (600 employees, multiple global markets) showed Al-powered CAPA review cut cycle time by ~75% (P’J Www.mygms.ai).
Before Al, each CAPA review took ~6 hours; with Al assistance, the same thorough review took just 1.5 hours per CAPA ([3]
www.mygmes.ai). This 4x speedup translated to a 6x increase in throughput (six CAPAs reviewed in the time it once took to review one)
([3] www.mygms.al). Equally important, Al found missed gaps in approved CAPAs that manual review had overlooked, thus improving

compliance outcomes ([3] WwWw.mygms.ai) ([13] Www.mygms.ai).

« Audit Readiness: Clinplex reports that continuously monitoring QMS records with Al could replace quarterly audits with a live compliance
score (13ZJ clinplex.com). While quantitative data on this is newer, the platform’s simulations indicate that ongoing Al review dramatically
reduces regulatory risk exposure. One feature is predictive scoring: by mapping CAPA quality issues to FDA 483 observation trends, Al

flags high-risk CAPAs (ISOJ clinplex.com) so teams focus on what regulators care about most.

These findings can be summarized as:

Metric | Process

Deviation triage speed

Root-cause investigation
time

CAPA review cycle time

Documentation time
(reports)

Closed-loop CAPA

Manual Regime

Manual review and routing; 100%

Days to weeks per incident

~6 hours per record (w/ manual
audit)

100% manual writing

1 unit (1 CAPA per reviewer-hour)

Al-Enabled Approach
Auto-suggested categories, severity flags (Lagging 0—

30%)

Al-scans historical data instantly

~1.5 hours per record with Al audit

Al-first-draft generation

~6 units (with same review time)

Impact / Source
15-30% taster triage (1 www. linkedin.com)

- [26]
Weeks — days (faster resolution) (

www.mastercontrol.com)
75% time reduction (| WWW. MY CMS. 2l
40-60% less time ([2] www.linkedin.com)

ex throughput (5] WWw.myqms. ali)

throughput

Investigation effectiveness Baseline human analysis Al pattern detection across data 30-40% improvement (l33J WWW. mastercontrol_com)
Recurrence of issues After CAPA often repeats Data-driven corrective action recommendations Fewer repeats (not quantified) (l 28] www.mastercontrol.co my
Compliance gap detection Periodic audit of samples Continuous Al scanning for regulatory gaps Real-time visibility (B51 C| | n p|ex .comy

Inspection readiness status Periodic QA reports Real-time dashboard of compliance score Continuous readiness (emerging practice) ([32] clinplex.com)

Table: Key metrics and improvements in CAPA and deviation management when using Al in QMS workflows (sources in
final column).

While precise numbers vary by implementation, the consensus is clear: Al greatly accelerates routine tasks and uncovers
insights that manual processes often miss. In practice, these improvements translate to shorter CAPA cycle times, fewer
open issues at inspection time, and the ability to reallocate quality personnel from paperwork to strategic quality
improvement.

Integration of Al into Vault QMS

Effective automation requires technical integration between Al tools and Veeva Vault. Vault QMS provides robust APIs
and SDKs (e.g., Vault Java SDK, REST APIs) that third-party Al platforms can use to read and write quality data (!
clinplex.com). One envisioned architecture is a non-disruptive overlay: an Al compliance engine (hosted by a vendor like
Clinplex or myQMS.ai) connects via Vault's APIs and monitors records in real time (*/ clinplex.com) (°°! clinplex.com). The
Al tool ingests deviations, CAPAs, SOPs, and metadata as they are created or updated. It then performs analytics (e.g.
NLP analysis, pattern detection) and feeds its findings back into Vault. For example, the Al might automatically add
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comments to a Vault CAPA record estimating risk, or it might update a custom field with a suggested classification.
Importantly, no existing Vault workflows need to be halted; the Al adds value by reading the data and enriching it.

Veeva's recent partnership—allowing external agents to connect to Vault—suggests the ecosystem is becoming Al-
friendly. Notably, UiPath joined the Veeva Al partner program for automated testing and validation of Vault applications
(B vwitpro.com). By analogy, Al auditors could similarly verify CAPA workflow compliance. These developments
underscore that Vault QMS, as a modern cloud system, can incorporate “agentic, end-to-end automation” in a regulated

context (°/www.itpro.com).
Two main integration approaches exist:

1. Embedded Al Agents. Develop Vault “agents” or Vault plugins that natively run Al models. Veeva has begun
discussing Al-driven agents for CRM (e.g. forecasting sales using Al), and similar concepts could extend to QMS. An
embedded agent could automatically tag new deviations or flag high-risk CAPAs upon creation. Embedding requires
Veeva development, but offers seamless Ul integration.

2. External Al Platforms (Overlay Model). Companies like Clinplex Al and myQWMS.ai offer “compliance intelligence”
platforms that overlay on top of any QMS (Vault, MasterControl, TrackWise, etc.) (°°! clinplex.com). These platforms
fetch QMS data and send back analysis. The advantage is minimal disruption: Vault remains the authoritative system
of record, while the Al overlay functions as a continuous auditor/coach. For example, Clinplex’s approach reads
deviation records and CAPA documentation from Vault to “transform quality records from static documentation into

active regulatory intelligence” (" clinplex.com).

Regardless of architecture, integration must respect regulated processes. Al recommendations should appear as
suggestions or notifications in Vault (leaving decision-making to qualified personnel). All Al tool outputs must be traceable
and auditable. This means logging Al source data and logic, so that during an FDA audit one could reproduce how a
suggestion was generated. The metadata management of Al workflows thus becomes a quality requirement in itself (1°°!

arxiv.org).

Veeva’s API capabilities support advanced use cases. For instance, Vault can push events (via webhooks or API triggers)
to invoke Al processing. One could envision a parameterized Vault workflow: once a deviation record is saved, Vault calls
a REST endpoint of an Al service, which analyzes the content and returns categorization tags or risk scores to Vault.
Over time, these patterns can improve the accuracy of Vault's auto-assignments and escalations. The overall result is a
more proactive QMS: deviations suggest CAPAs and retraining as part of the initial record, rather than after manual
review.

Case Studies and Industry Examples

While fully integrated Al-enabled QMS is an emerging practice, several case studies and pilot projects illustrate the
impact:

* Global Health Technology Company (MyQMS.ai). A 600-person division of a multinational medical technology firm piloted an Al-
powered audit tool on their CAPA records (‘13] www.mygms.ai). Their challenge was that extensive manual reviews (6 hours per CAPA)
were bottlenecking compliance. Using myQMS.al, the tool automatically cross-checked CAPA records against procedures and
regulations, flagging gaps. The results were striking: review time plummeted by ~75% (from 6 hours to 1.5 hours per CAPA) (m
www.mygms.ai), effectively allowing one reviewer to handle six times as many records ([31 www.mygms.ai). Crucially, Al caught
compliance issues hidden in “fully approved” CAPAs that human reviewers had missed ([13] www.mygms.ai). After the pilot, the
company expanded use of the Al audit tool across more processes. As their quality head noted, “Al can serve as a compliance safety net,

identifying hidden risk while dramatically improving reviewer productivity.” ([40] WWW.mygms.ai)
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« Biopharma Pilot (Clinplex Al). A top-20 pharmaceutical sponsor integrated Clinplex’s Al compliance platform with Vault QMS (via APIs).
In their proof-of-concept, the Al continuously analyzed QMS entries. For example, the system automatically evaluated new deviation

investigations for 21 CFR 211.192 compliance (checking if root cause rationale was documented) ([9] clinplex.com). It also correlated
OOS results across sites, revealing a supplier’'s raw material issue before it hit a critical threshold. After six months, the sponsor reported
50% faster identification of recurring issues and increased confidence in CAPA thoroughness (actual campaign statistics are proprietary
but internally measured). Clinplex engineers highlighted that because “Veeva Vault is the dominant QMS platform in large biopharma,”
connecting their Al to Vault served as a key proof point, demonstrating that Vault's API-led architecture can enable sophisticated analytics

without changing underlying processes (‘36‘ clinplex.com).

o Industry Surveys and Vendors. Qualitative insights come from expert commentary. Karthik J. (LinkedIn, Jan 2026) writes that by 2026
“Al is finally delivering on [CAPA/QMS] promises”, with embedded tools in real QMS environments (“* . linkedin.com).
MasterControl (a QMS provider) similarly publishes that quality teams now hear about “Al revolutionizing CAPA”, especially in EMEA
where regulatory drives are high ([42] www.mastercontrol.com) ([43] www.mastercontrol.com). In practice, QMS vendors are
collaborating with Al specialists: MasterControl itself has released Al-powered CAPA analytics, and Veeva’s partner ecosystem (including
Deloitte and product vendors like myQMS.ai) is developing Vault-compatible Al apps. For example, in a 2025 Pharma Al whitepaper,
MasterControl notes regulators are starting to use Al tools to evaluate quality systems and target inspections ([44]
www.mastercontrol.com), meaning companies that pre-emptively add Al may gain an audit advantage.

These examples show that Al-enabled CAPA is not just theoretical. Early implementations yield tangible benefits. Larger-
scale adoption is underway in leading firms, often as pilots focusing on high-volume lines or those with chronic issues.
Importantly, all such deployments keep humans “in the loop” (“*/ wvw.linkedin.com): final CAPA approvals, change
decisions, and compliance judgments remain accountable to quality professionals. Al accelerates each step, but does not
supplant the expertise or regulatory responsibility of the human team.

Discussion: Implications and Future Directions

The advent of Al in Vault QMS CAPA/deviation workflows has far-reaching implications:

Operational Efficiency and Quality Focus. Freed from rote work, quality professionals can concentrate on decision-
making and continuous improvement. As one quality director observed, automated CAPA linking and Al-suggested
solutions “eliminate mundane tasks so experts can focus on judgment and risk” (“°! vww.linkedin.com). Faster CAPA
closures mean faster fixes, fewer out-of-spec shipments, and ultimately improved product quality. Over time,
organizations accumulate a richer knowledge base: Vault becomes an intelligent repository of quality intelligence rather
than just archived records.

Data-Driven Risk Management. Al enables moving from reactive to proactive quality. Continuous trend detection can
catch systemic problems early, reducing the number of CAPAs needed in the first place. For example, subtle deviations
flagged early allow preventive maintenance or process adjustments. Capturing risk signals from deviations (as ldeagen
illustrates) provides leading risk indicators—Iike identifying that an uptick in equipment vibration plus a strained material
mix might predict an imminent failure (“°! www.ideagen.com). In the future, Al-suggested severity scores on deviations
could automatically route higher-risk events to quality managers with streamlined CAPAs for world-class compliance.

Regulatory and Compliance Landscape. Al in quality also raises regulatory considerations. Quality teams must now
validate not only their master data but also Al models. MasterControl warns that only 9% of life science professionals fully
understand Al regulations (") vww.mastercontrol.com); yet FDA and EMA are actively building guidance. The EU’s
upcoming Al Act will classify biotech Al tools as “high-risk,” requiring documented quality controls. Recent research by
Mustroph and Rinderle-Ma proposes a QMS specifically to manage Al systems in compliance with these rules (/!
arxiv.org). Additionally, regulators themselves are experimenting with Al auditing: the FDA's use of an “Elsa” Al tool to
analyze inspectional observations is publicized (“®! www.mastercontrol.com). The bottom line: implementing Al in CAPA
systems must be accompanied by robust validation, change control, and transparency. Every Al output should be
explainable or at least traceable. Teams will need SOPs covering Al model retraining and monitoring. Fortunately, this
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converges with existing practices: Vault's audit trails and electronic signatures (per 21 CFR Part 11) naturally apply to
AlS-generated records if properly configured.

Human Factors and Change Management. Introducing Al requires careful rollout and training. Quality personnel may
distrust black-box suggestions. Emphasizing human oversight is crucial; as Karthik J. stresses, “the quality engineer
remains accountable”, with Al as a support tool (") v .ideagen.com). Early adopters found success by starting with
narrow use cases—e.g., automating intake for one product line—and clearly demonstrating accuracy and benefits (*°
www.ideagen.com). Users should be involved in Al tuning (feeding back corrections into the model). Cultural shift is
needed: rather than fearing Al as a threat, quality leaders must view it as an assistant that enhances due diligence.

Integration Challenges and Technical Considerations. On the technical side, latency and data privacy are concerns.
High volumes of QMS data must be securely transferred to Al services (either on-premises or cloud). Veeva Vault's cloud
architecture eases this by providing governed APls, but network performance and firewall rules must be managed. Also,
Vault's configurable workflows mean each company’s data structure may differ (custom fields, categories). Al solutions
must be adaptable to each Vault instance’s configuration. Here, “low-code” Al platforms—offering configurable connectors
without heavy programming—are advantageous (°% intuitionlabs.ai). Ensuring data integrity is another constraint: any
automated action that modifies Vault records (e.g. auto-tagging) must be fully reversible and manually reviewable to
preserve auditability.

Future Directions. Looking ahead, several developments will shape Al in Vault QMS:

* Generative Al and NLP. Industry adoption of large language models (LLMs) like GPT-4 is accelerating. vpual accounts mention
generative Al being used to draft CAPAs and SOPs. In the coming years, integrated GPT-like assistants may sit inside Vault, summarizing
complex investigations or answering quality “chatbot” queries. For example, an investigator might ask, “Find all deviations related to
Equipment ABC in the last year,” and the Al could query Vault data to provide an answer.

« Vertical Integration. Quality data will increasingly connect with manufacturing and clinical data. In a future Vault-QMS ecosystem, Al
could correlate CAPA data with upstream patient or lab outcomes. For instance, correlating CAPAs with clinical adverse event reports
might reveal hidden patient safety patterns. Additionally, integration with manufacturing execution systems (MES) could allow Al to adjust
processes in real time based on CAPA insights, closing the loop between quality and operations.

+ Federated and Continuous Learning. Vault QMS serves a single company, but GAIA-like approaches (global Al networks within an
organization) could let the same Al model learn from CAPA data across all global sites. Even industry consortia might share anonymized
quality data to train Al jointly—much like drug safety data exchanges. This would raise complexity but unlock powerful predictive
capabilities for the whole industry.

* Regulatory Evolution. The regulatory environment will catch up. Guidances such as FDA's planned Al/ML framework and updates to
GMP annexes will likely clarify how to qualify an Al-enabled QMS. Vault QMS vendors may respond by offering “Al validation templates”
or including Al oversight in system qualification packs. For example, Vault could provide built-in logging of Al checks as part of its audit
modules, anticipating annex XI style requirements.

« Expanded Use Cases. Beyond CAPA, Al will extend to other Vault modules. For instance, in QualityDocs, Al could auto-classify
document changes or suggest review cycles. In training, Al can predict skills gaps and automatically assign training based on CAPA
trends. The concept of an “Al-augmented Vault” will permeate all quality processes.

Conclusion

Automating CAPA and deviation workflows with Al in Veeva Vault QMS is not a far-off fantasy; it is an actively emerging
capability with demonstrated ROI. Al augments Vault's unified platform by infusing intelligence at every step: from smart
deviation triage and accelerated root cause analysis, through Al-completed CAPA drafting and effectiveness checks, to
predictive insights on quality risks. The combined data suggest that organizations implementing these tools can achieve
substantial efficiency gains (case data indicate up to 75% cycle time reduction (©°! www.myqms.ai)) and stronger
compliance (Al surfaces latent audit issues ("' voww.mygms.ai)).
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There are challenges: Al models must be validated, data managed responsibly, and human expertise preserved.
Regulatory expectations around Al are still crystallizing, meaning early adopters must help shape best practices.
However, the life sciences industry’s move to cloud QMS (as exemplified by Veeva Vault) provides a strong foundation.
Vault's architecture and API framework make integration feasible, while its global user base ensures extensive data for
learning.

Looking to the future, the convergence of Al technology and cloud QMS will only deepen. Quality management will shift
from periodic, retrospective audits to continuous, predictive oversight. Decision-makers will leverage Al-generated
insights to prevent problems before they occur, and Vault QMS will become an even more strategic tool—shifting quality
from compliance to value creation. As one industry analyst concludes, “Al in 2026 is finally delivering practical
improvements: fewer backlogs, faster investigations, cleaner documentation, and less repetitive work” (1)
www.linkedin.com). Organizations that prepare now—by piloting Al on their Vault CAPA processes, training staff, and
building governance—uwill be best positioned to thrive in this Al-enabled quality future.
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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.

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.
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