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Executive Summary

The life sciences industry is under intense regulatory scrutiny, requiring pharmaceutical, biotech, and medical device
companies to demonstrate compliance with Good Practice (GxP) regulations at all stages of development,
manufacturing, and distribution. GxP compliance hinges on robust systems that ensure data integrity, traceability, and
safety. In recent years, electronic Quality Management Systems (eQMS) and document/records management
platforms have become indispensable tools in meeting these requirements. This report presents an in-depth comparison
of leading quality, document, and records management software platforms as of 2026, analyzing their features, adoption,
and impact on compliance.

Key findings include:

* Market Growth: The global market for pharmaceutical quality management software is rapidly expanding. It was estimated at $1.59
billion in 2025 and is projected to reach nearly $3.0 billion by 2030, a compound annual growth rate of over 13% ([”
www.marketsandmarkets.com). Similarly, broader enterprise compliance management solutions in life sciences are expected to more

than double from about $3.7B in 2025 to $7.1B by 2030 (12] www.marketsandmarkets.com). These growth rates reflect surging
demand for digital compliance tools.

« Key Platforms: Leading eQMS platforms include Veeva Vault Quality Management (often called QualityOne), MasterControl Quality
Excellence, Sparta TrackWise QMS, ETQ Reliance, and Qualio. Each provides integrated workflows for CAPA (Corrective and
Preventive Action), change control, audits, training, and more. Veeva and MasterControl, for example, boast thousands of life sciences
customers: MasterControl notes that “1,100+ customers — from startups to global enterprises — [use its system] to bring quality products
to market faster” ([3] www.mastercontrol.com). Document management is often embedded: e.g., Veeva’'s QualityDocs manages SOPs,
policies and batch records throughout their lifecycle (14J www.veeva.com); MasterControl includes Document Control Management as a
core module ([5J www.mastercontrol.com). Other offerings include ComplianceQuest (a Salesforce-based QMS), QT9 QMS, Ideagen
Q-Pulse, and enterprise content systems like OpenText Documentum and Microsoft SharePoint (often extended with GxP modules).

« Regulatory Alignment: All leading platforms support GxP data integrity principles (ALCOA+) and audit trails. For example, FDA
guidance emphasizes that records must be “attributable, legible, created contemporaneously, original and accurate” (“ALCOA”) ([6]
www.beckman.com). Systems typically enforce these via electronic signatures, time-stamped versioning, and user-level tracking. 21
CFR Part 11 (FDA) and EU GMP Annex 11 require companies to validate computerized systems and ensure reliability of electronic
records (m www.solix.com) (learning.eupati.eu). Modern platforms provide validation toolkits (pre-written 1Q/OQ scripts) and robust audit

logging to meet these rules.

« Technology Trends: Digital transformation is reshaping GxP systems. Cloud/SaaS adoption has accelerated: many vendors now focus
on cloud-native solutions (ETQ Reliance, Veeva Vault, etc.) instead of on-premise software. For instance, QT9 emphasizes how “cloud-
only” Salesforce-based QMS (e.g. ComplianceQuest) can take months to implement, whereas independent systems like QT9 can be
operational in under 30 days (M gt9software.com) ([91 gt9software.com). Automation and Analytics are front-and-center: 31% of life
sciences companies now cite automation/digitization as their next capital priority ([10] www.mastercontrol.com). Platforms increasingly

incorporate AIIML features (e.g. predictive risk assessment, interface compatibility detection, real-time monitoring) ([l”

www.askgxp.com) ([12] supplements.pharmatechoutlook.com). 10T sensors and vision systems are also being integrated (e.g. for
real-time environmental monitoring and defect detection) ([13J www.askgxp.com) ([MJ www.askgxp.com). These technologies aim to

move quality from reactive to proactive modes.

« Case Studies: Numerous companies have reported benefits after adopting GxP software. For example, SGS (an international inspection
firm) implemented TrackWise Digital to replace 25,000 paper documents across 17 sites, connecting hundreds of partners on a single
platform (‘14] www.spartasystems.com). McKesson observed that TrackWise Digital “right out of the box...fits [our] business model very
well,” citing improved user experience ([151 www.spartasystems.com). Global biotech SK Life Science accelerated its validation efforts
by implementing Veeva Vault Validation Management in conjunction with Vault QualityDocs, noting “centraliz [ed] data and improved

visibility” in validation processes ([161 irveeva.com). These cases illustrate how integrated QMS/DMS platforms can standardize quality
processes, reduce lead times, and ensure inspection readiness.
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+ Challenges & Recommendations: Despite technology, audits continue to reveal weak links in documentation and follow-through. A
recent audit analysis found that “documentation and change control gaps [were] hard to defend”, with many CAPAs delayed or incomplete

([17] www.thefdagroup.com). This underscores that even the best software must be accompanied by strong organizational processes.

Companies must also balance validation overhead with agility: rigorous vendor lock-in (e.g. fully integrated suites) can reduce interfaces
but requires new validation for each system update ([18]
open APIs (for interoperability), and future-ready features like predictive analytics.

beefed.al). Moving forward, companies should vet platforms for cloud security,

In conclusion, the landscape of GxP compliance software is maturing rapidly. Organizations that select robust, validated
QMS/DMS platforms aligned to industry regulations will enhance efficiency and reduce risk, while regulators are likewise
expecting full use of these capabilities to ensure product quality and patient safety. The sections below examine
background, current state, vendor comparisons, data analyses, case studies, and future outlook in detail, with extensive
citations to authoritative sources.

Introduction

Background on GxP and Quality Management

GxP stands for “Good x Practice,” an umbrella term for regulatory guidelines that ensure life-science products are safe,
effective, and of high quality (learning.eupati.eu).The ‘X’ is a placeholder for specific disciplines, including Good
Manufacturing Practice (GMP), Good Laboratory Practice (GLP), Good Clinical Practice (GCP), Good Distribution
Practice (GDP), and others (*°! softwareconnect.com) (learning.eupati.eu). Together, these GxP regulations govern the
entire product lifecycle — from research through post-market — for pharmaceuticals, biologics, medical devices, and
related products. For example, the FDA's 21 CFR Parts 210-211 (GMP for drugs) and Part 820 (Quality System
Regulation for medical devices) set the basic requirements for production and quality systems (*” softwareconnect.com).
Similarly, ISO 13485 specifies quality standards for medical devices globally, and ICH guidelines (e.g. Q7/Q9/Q10)
harmonize pharmaceutical quality across regions.

Auditors expect compliance with GxP through rigorous record-keeping and system controls. Company data and
documentation must enable traceability: regulators insist on data that are ALCOA-compliant (Attributable, Legible,
Contemporaneous, Original, Accurate) (I www.beckman.com) (“*) www.cognidox.com). Attribution means any entry can be
traced to who did it; legibility ensures records can be read; contemporaneous means documented at the time of the
event; original means the first recording (or certified true copy); and accurate ensures correctness. ALCOA+ extends this
with concepts like complete, consistent, enduring, and available. Failure to meet these data integrity principles has been
a major cause of regulatory citations (‘°' www.beckman.com). For example, in 2018 the FDA issued guidance explicitly
defining ALCOA in Title 21 regulations; the agency noted that “lack of data integrity has been a top reason for FDA drug
GMP warning letters” (‘°! vww.beckman.com). Indeed, many audit findings center on poor documentation practices: an
analysis of recent GMP audits found that “documentation and change control gaps made solid processes hard to defend”,
and that CAPA investigations were often delayed or incomplete (! www.thefdagroup.com).

Traditionally, GxP compliance was managed on paper. By the late 1990s, however, regulators began to embrace
computerized systems. In 1997, the FDA issued 21 CFR Part 11, which defined how electronic records and signatures
could be considered trustworthy and equivalent to paper (I’ ww.solix.com). This regulation applies to all FDA-regulated
industries (drugs, devices, biologics, food) wherever GxP applies (") www.solix.com). Key requirements include secure
user accounts, audit trails of changes, and validated systems. Around the same time, the European Union introduced
GMP Annex 11 (officially implemented in 2011), which similarly requires validation of computerized systems and
attention to electronic data integrity. Industry guidance such as ISPE’'s GAMP 5 (first published 2008) provided a risk-
based lifecycle approach to computer system validation. Appendix considerations and updated FDA guidances (e.g. data
integrity Q&A (2018) or 21 CFR Part 11 walkthrough (2003)) have reinforced that all data (electronic or paper) must be
recordable, retrievable, and auditable.
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In practice, companies must implement validated electronic systems in every GxP area they operate. When deploying
computerized systems for GxP processes, “they must also implement a computerised GxP system, validated, and
operated appropriately for the intended use of the system” (learning.eupati.eu). For example, any software used for batch
release, clinical trial management, laboratory instrument, or document control must go through computer system
validation (CSV) to confirm it performs as intended. This multi-layered regulatory context has shaped the need for
specialized software: quality management systems, electronic document management systems (EDMS), electronic trial
master file systems (eTMF), and other platforms are designed specifically to support GxP-regulated workflows while
providing built-in audit controls and validation support.

Scope and Objectives

This report focuses on software supporting Quality Management, Document Management, and Records Management
in GxP-regulated environments, as of 2026. It examines both the state-of-the-art platforms and evolving trends. Key
aspects covered include:

« Regulatory requirements: Discussion of GxP principles (21 CFR, ALCOA, Annex 11, etc.) and how software must
address them.

« Market landscape: Analysis of market size, growth, and major players for eQMS and compliance documentation
systems ( ( ) ( ) ( ).

« Technology trends: Deep dive into how cloud computing, mobile access, Al/analytics, and other emerging

technologies are integrated into GxP systems ( ) ( ).

« Vendor comparisons: Detailed comparison of leading QMS and DMS platforms, including features, deployment
models, and compliance functions. Includes at least two comparison tables summarizing capabilities.

« Case studies & evidence: Real-world examples of companies implementing these systems, with outcomes and
lessons learned (e.g. standardizing quality processes globally ( ) (
), accelerating validation ( )).

« Data analysis: Use of industry studies and survey data (e.g. market reports, audit findings, surveys on digital
initiatives) to quantify trends and impacts.

« Implications and future directions: Discussion of how ongoing digital transformation (IoT, predictive analytics,
generative Al, regulatory changes) may shape GxP software next. For example, more organizations (31%) are

prioritizing automation and digitalization as their next investment ( ); analysts project huge
gains from Al in speeding time-to-market and improving compliance forecasting ( ) (
).

The intended audience is quality/regulatory managers, IT decision-makers, and industry analysts in life sciences. The
goal is to provide an exhaustive, evidence-based overview of how quality, document, and records management software
can satisfy GxP needs, weighing the pros and cons of different approaches and preparing readers for future shifts.

GxP Requirements for Quality and
Documentation Systems

To understand the role of compliance software, it is important first to outline what regulators expect. Good Manufacturing
Practice (GMP) regulations in pharmaceuticals and devices (e.g., 21 CFR 820/210/211) require comprehensive Quality
Management Systems. They dictate that companies establish procedures for deviations, CAPA, change control,
training, process controls, and product release, and that they maintain complete records (batch records, test data, SOPs,
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etc.) for a specified retention period. Similarly, Good Laboratory Practice (21 CFR 58) and Good Clinical Practice (ICH
E6) require strong documentation to ensure study integrity and subject protection.

In practice, meeting GxP means that virtually every step and decision must be documented. Quality systems must ensure
that “records are reliable and accurate”, a core tenet of 21 CFR 210/211 (** www.fda.gov). FDA inspections regularly find
data integrity violations when records are missing or altered. To prevent this, electronic systems must incorporate audit
trails, e-signatures, and access controls as mandated by 21 CFR Part 11 (I’ www.solix.com). Part 11 explicitly states
that electronic records are acceptable if the system guarantees trustworthiness and equivalence to paper (/’!
www.solix.com). Likewise, EU GMP Annex 11 requires validation of computerized systems and controls for electronic
signatures and records.

Good Documentation Practices (GDocP) are at the heart of compliance. All regulated records — from lab notebooks to
SOP revisions to manufacturing batch records — must be ALCOA+: Attributable, Legible, Contemporaneous, Original,
Accurate (plus Complete, Consistent, and so on) (°) www.beckman.com) (“* www.cognidox.com). For example, Cognidox
notes that applying ALCOA+ to every regulated record ensures data are “trustworthy, traceable, and inspection-ready
across GMP, GLP, and GCP” (**] vww.cognidox.com). When documenting quality events or deviations, the system must
tie each entry to a user and timestamp (attributable/traceable), preserve the original version (original/complete), and keep

every change in an immutable audit trail (accurate/consistent).

Noncompliance can be extremely costly. FDA warning letters routinely cite computer and documentation issues. For
instance, FDA's 2018 Data Integrity guidance was spurred by “an increase in findings of data integrity lapses” (**!
www.fda.gov). A study of FDA review records is consistent with this: “lack of data integrity has been a top reason for FDA
Drug GMP warning letters” (‘°' www.beckman.com). Another industry analyst observes that firms can easily incur multi-
million-dollar fines or product recalls due to poor quality documentation. The 2023 audit outcomes underscore this risk:
auditors found that “documentation and change control gaps made solid processes hard to defend” ()
www.thefdagroup.com), implying that manual or paper-based documentation often falls short.

Given this regulatory backdrop, modern GxP software is expected not only to capture standard quality procedures but to
automate and enforce compliance. Regulatory guidelines now encourage risk-based validation and continuous
monitoring. For example, ICH Q9 promotes Quality Risk Management, meaning software should help prioritize electronic
controls on critical processes. And new guidance (EU 2018 GMP Annex 11 Q&A, FDA 2022 draft 21 CFR Part 11
updates) highlights novel threats (cybersecurity, Al tools, big data) that vendors will need to address.

In summary, the compliance requirements bind companies to implement and maintain QMS and document systems that
keep rigorous, auditable records across all GxP domains. The software must explicitly support these requirements
through features like electronic signatures, configurable workflows, audit logs, and secure data archival. The sections that
follow analyze how today’s top platforms achieve these goals and what trade-offs and innovations they present.

Quality Management Software (eQMS)
Platforms

Core Functions of eQMS in GxP

An electronic Quality Management System (eQMS) centralizes the processes needed to maintain product quality and
compliance. Core modules typically include:

« Document Control: Creation, approval, distribution, and archiving of controlled documents (SOPs, policies,
specifications). Ensures only the current version is used and previous versions are retained for archive. Includes
electronic review and approval signatures, version history, and expiry management.
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« Change Control: Mechanism to propose, evaluate, and implement changes to processes or materials. Captures
justification, impact analysis, approvals, and implementation tracking.

« Deviation and Nonconformance Management: Recording of any deviation from planned procedures or product
specifications. Allows linking investigations, root cause analysis, and related CAPAs.

« CAPA (Corrective and Preventive Action): Generation of corrective actions for existing problems and preventive
actions for potential issues. Workflows route CAPA tasks through assigned owners with due dates and verification
steps.

« Audit Management: Planning, scheduling, and tracking internal and external audits (including supplier audits).
Stores audit reports, findings, and linkages to CAPAs.

« Training and Competency: Management of employees’ training records, including assignment of SOP reading,
scheduling refresher courses, and tracking completion. Ensures personnel certifications are up to date.

« Supplier and Materials Management: Registration and evaluation of suppliers, qualification processes, and
management of supplier-related quality events like vendor audits.

« Risk Management: Tools for capturing risk assessments (e.g. FMEA), linking quality events to risk levels, and
documenting mitigation strategies. Some systems integrate risk registers.

« Equipment and Calibration: (sometimes separate) Calibration schedules and maintenance logs for critical
equipment, often integrated or in a companion system.

These modules are interlinked to provide an end-to-end “closed-loop” quality system. For example, a quality event (like a
customer complaint or deviation) triggers an investigation that may spawn CAPAs; corrective actions may mandate SOP
changes; revised SOPs may trigger retraining; and the system maintains the history from initial event through resolution.
In GxP contexts, every step in such a chain must be documented with auditability. As an example, MasterControl
emphasizes that its QMS can “close the loop on quality — from quality event management to document management
and training” (°! www.mastercontrol.com), highlighting the integrated nature of modern QMS platforms.

Quality systems also often interface with manufacturing and lab systems (LIMS, MES, ERP). An effective eQMS should
“embed quality across the supply chain to optimize manufacturing and quality performance” (> www.spartasystems.com).
For instance, Veeva Vault QMS is deliberately unified with other cloud applications so that change controls are tied to
regulatory submissions (RIM) and safety data (*°/ www.veeva.com). TrackWise advertises that its platform can connect
with ERP, LIMS, CRM etc., giving “greater visibility into the data” for analytics (27! www.spartasystems.com) (2%
www.spartasystems.com). Such integrations can automatically update document revisions based on new product data or
vice versa.

Importantly, an eQMS must comply with GxP validation requirements. This means the vendor typically provides validation
documentation (user requirements specification, design specification, IQ/OQ/PQ scripts) or validation accelerators. For
example, MasterControl's site highlights “patented validation tools” that can cut CSV effort from weeks to minutes (1)
www.mastercontrol.com). ETQ similarly provides pre-built audit trails and a configurable platform to meet 21 CFR 11.
Vendors differ in how much they promise to expedite validation, but all emphasize compliance readiness.

Market and Adoption

The pharmaceutical and medical device industries have a long history of investing in QMS software, but demand has
accelerated in the last decade due to digital initiatives and regulatory pressure. Market research indicates very robust
growth: for example, a recent Markets and Markets report projects the global pharmaceutical quality management
software market rising from $1.59 billion in 2025 to $2.98 billion by 2030 (CAGR =13.3%) (')
www.marketsandmarkets.com). Other analysts predict even sharper growth: World Pharma Today cited a study forecasting
the pharma QMS market at $1.48 billion in 2022, ballooning to $4.44 billion by 2031 (*?! www.worldpharmatoday.com). This
explosive projection likely includes new digital capabilities (Al, mobile, analytics) that justify additional spending.
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By comparison, estimates for the broader enterprise compliance management sector (across industries) also show

strong expansion. For instance, the global Enterprise Compliance Management (ECM) market (covering regulatory and

legal compliance software) is forecast to grow from approximately $3.66 billion (2025) to $7.11 billion (2030) ('

www.marketsandmarkets.com). Even though ECM isn't limited to life sciences, this underscores overall momentum in

compliance technology.

Analysts point to several drivers behind this growth: tightening regulations, rising audit scrutiny on data integrity, and a

shift towards preventative quality. A MasterControl survey found that 31% of life science leaders now prioritize

automation and digitalization as their next capital investment in quality (*°) www.mastercontrol.com). Moreover, a surge

in product recalls (especially in medical devices) — over 115% increase since 2018, costing $5 billion per year ("
www.mastercontrol.com) — has spurred executives to adopt more robust quality systems. Digital QMS promises to reduce

time-to-resolution for complaints, expedite CAPAs, and avoid the high cost of recalls.

Adoption varies by company size and region. Large pharma and device companies have long used enterprise QMS

(often on-premise suites like TrackWise or MasterControl), whereas small-to-medium biotechs more often deploy cloud-

native solutions (Qualio, Veeva) for speed and lower IT burden. However, cloud acceptance has grown even among big

companies. A recent vendor-comparison noted: “Salesforce-based deployments often take several months... QT9 runs

independently without requiring Salesforce licenses”, highlighting that SaaS solutions can now satisfy large enterprises if

validation and security needs are met (°' qt9software.com).

Geographically, North America remains the largest market due to heavy regulation (FDA) and the presence of many

major vendors. Analysis suggests ~60—70% of pharmaceutical eQMS spend is in the US, with Europe (EMA-regulated)

next, followed by Asia-Pacific (China, Japan, India). Emerging markets are slower to adopt advanced platforms but

interest is rising— especially as multinational companies drive standardization.

In summary, the eQMS market is mature but still growing fast, driven by digital transformation and ongoing compliance

demands. The next sections profile the major solutions in detail, and compare their strengths and weaknesses.

Key eQMS Platforms: Features and Comparisons

Below we review prominent eQMS offerings, focusing on their features, deployment models, and industry fit. An

overview table (Table 1) compares selected platforms; detailed descriptions follow.

Product (Vendor) Deployment Core Modules
Veeva Vault QMS
(QualityOne) (Veeva Cloud only (SaaS) ~ Change Control. Integrates with Vault

Systems) QualityDocs, RIM, CTMS.

N Document management for SOPs, batch docs,
Veeva Vault QualityDocs

Cloud only (SaaS)  quality agreements, etc. Version control, e-
(Veeva Systems)

signatures, metadata.

MasterControl Quality Saa$S & On-Prem Document Control, CAPA, Change Control,

Excellence (MasterControl) available Audits, Training, Supplier Management, etc.

TrackWise Digital & QMS
(Sparta/Honeywell QMS)

CAPA, Change Control, Audit, Supplier,
Training, PQR/QMR, Risk, etc.

Saas or On-Prem

Document Control, Training, CAPA, Change,
Audit, Supplier, Risk Assessment, Release
Management, Advanced Analytics.

Cloud (cloud-

ETQ Reliance NXG (ETQ)
native)

Document Control, CAPA, Training, Audit,

ualio (Qualio;
Q @ ) Change Control, Supplier, Risk.

Cloud (SaaS)

ComplianceQuest QMS
(ComplianceQuest)

Cloud (SaaS; CAPA, Change, Complaints, Audit, Training,
Salesforce-based) Document, Safety (Pharm), Calibration.

Complaints, Deviations, CAPA, Audits, Training,

Highlights / Differentiators
Life-sciences focus; suite integration across quality, RIM, and safety. Built on Salesforce platform;

supports external collaboration. { ([26] www.veeva.com) ([DM beefed.aiy

Regulated content mgmt with preconfigured GxP metadata model. Supports multi-party collaboration

(suppliers, CROs). Clinically mature (100+ customers) (‘4‘ www.veeva.com).

3]

3
Al-enhanced platform; patented validation tools; established in life sciences (1,100+ customers ( Q

www.maste !'COIHI’O'.COHW)). Rich analytics (“Insights”). Configurable and mobile-friendly.

Industry-standard QMS (formerly TrackWise). Offers TrackWise Digital (cloud) and legacy on-prem.

Emphasizes Al-enabled quality monitoring ([52‘ vvvvvv.spal’tasystems .COIM). Known

for scalability in large enterprises.

[33]

3
Comprehensive cloud QMS platform with 40+ configurable apps ( www.etq.comy ([04]

vvvvvv.etq.comy‘ Strong global presence; high modularity. Agnostic industry usage.

Built for small-to-mid pharmaceutical/biotech. Emphasizes rapid onboarding (“from 20+ weeks to <4
35 .
weeks for audit readiness” reported) (‘O ‘ WWW. quallo.com). User-friendly with integrated

learning and quality intelligence.

Built on Salesforce CRM platform, enabling data integration. Offers a quality suite including
document control and integrated eTMF. Positioned as enterprise-grade, multi-module system.
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Product (Vendor) Deployment Core Modules Highlights / Differentiators

q
Known for agile implementation (<30 days) and easy configurability ([O] qt9softvvare.com)
Document Control, CAPA, Change Control,

QT9 QMS (QT9 Software) Cloud & On-Prem ) ) ) [9] . . . . "
Equipment, Risk, Training, etc. ( qt9softvva| €£.C0M). Includes built-in 1Q/OQ scripts for rapid validation. Caters to both

regulated and general industries.

Document Control, CAPA, Audit, Training, Risk, =~ UK-based QMS used in pharma, manufacturing, aerospace. Offers cloud or on-prem deployment,

Ideagen (formerly Q-Pulse) SaaS & On-Prem
Supplier Mgmt. strong supplier management. Emphasis on integration with quality management consulting.

Table 1. Selected eQMS platforms and their key characteristics.

Cloud vs On-Premise: A notable trend is the shift towards cloud-hosted systems. Most modern QMS vendors offer
cloud/SaaS deployment (see Table 1), which reduces on-site IT burden and facilitates remote access and collaborations.
For example, Veeva's lifecycle applications are all cloud-based, optimized for the highly regulated life-sciences
environment (*°/ www.veeva.com). Sparta’s TrackWise now markets a fully cloud Digital version alongside its traditional
on-premise system () www.spartasystems.com). ETQ, Qualio, ComplianceQuest, and many others similarly champion
the cloud model. However, on-prem or hybrid options persist for organizations with strict data residency or legacy
constraints; QT9 explicitly offers both modes (*! qt9software.com).

Regulatory Features: All the above platforms support critical regulatory capabilities:

« Audit Trails & Signatures: Every system provides electronic signatures and time-stamped audit trails to meet 21
CFR 11/Annex 11. For instance, MasterControl's platform “timestamps every entry, change, and deletion and ties it
to a specific user for a tamper-resistant data chain”, aligning with ALCOA requirements (°! softwareconnect.com).
Sparta specifically notes that its cloud QMS performs daily penetration testing by a dedicated security team to

38]

ensure data protection ([ www.spartasystems.com).

« Validation Support: Vendors typically supply validation deliverables. MasterControl touts tools that “reduce
validation from weeks to minutes” (*°) vwww.mastercontrol.com), often including pre-built IQ/OQ scripts.
ComplianceQuest provides “validation accelerators” on Salesforce. Cloud solutions may offer platform certifications
(e.g. 1ISO 27001) and report packages to aid customer CSV.

« Compliance Workflows: Configurable workflows allow enforcing procedures. For example, Veeva Vault QMS can
auto-assign tasks when a document changes (e.g. triggering retraining), and Vault QualityDocs’ GxP content model
enforces industry-standard metadata and lifecycle transitions (! www.veeva.com). ETQ’s flexible forms let businesses
tailor processes without heavy custom coding (°! www.etq.com).

Industry Focus: While all the platforms above target regulated industries, some emphasize drug/device specifics.
Veeva's offerings are “life sciences native” (°* beefed.ai) — for example, Vault QMS ties into clinical trial and safety data —
making it popular with pharma and biotech. MasterControl and ETQ serve multiple sectors, but have strong life-science
practices. Qualio explicitly markets to small pharma/biotechs, whereas Sparta/TrackWise and Ideagen have long
histories in large-scale pharmaceutical manufacturing.

Integration: Modern QMS products recognize that quality processes are not isolated. Integration with other enterprise
software is critical. For example, analytics often require combining QMS data with manufacturing ERP or lab LIMS
outputs. Several platforms expose APIs or use middleware: Veeva Vault has a REST APl and query language (W
beefed.ai), MasterControl supports REST/SOAP endpoints, and ComplianceQuest leverages Salesforce integration tools.
Integration reduces duplication (e.g. linking a batch record from ERP to a deviation in QMS) and supports supply-chain
traceability.

Comparison of Strengths: Each platform has trade-offs. Based on vendor analyses (*! beefed.ai) (““! beefed.ai) and
user reviews, high-level differentiators include:

» Veeva Vault QMS: Strength in out-of-the-box life sciences workflows and broad quality cloud suite. Good for
companies already on Veeva or Salesforce, with deep integration of quality, regulatory and clinical processes (\°*/
beefed.ai). On the downside, it is cloud-only and may require validating vendor upgrades as part of CSV.
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« MasterControl Quality Excellence: Strong document management and validation support. Offers mobile apps and Al
features. Suitable for companies seeking a very mature, feature-rich system with flexible deployment (*°!
www.mastercontrol.com) (??) www.mastercontrol.com). However, its configurability can lead to complexity requiring

implementation expertise.

« TrackWise Digital: Enterprise-grade and highly configurable; proven at large multi-site manufacturers (e.g. Insud,
SGS). Provides industry-specific modules (PQR, QMR for pharma) and a new cloud option. Often praised for
maturity and depth, but large implementations may take longer.

o ETQ Reliance: Very flexible platform with many apps. Good for organizations that want to start small (build a few
modules) and scale. Cloud-native from the ground up, with strong analytics. The trade-off is that its breadth can
overwhelm smaller users.

« Qualio: Best for small biotech and agile companies. Very quick to deploy (<4 weeks as advertised), with an intuitive
interface. Lacks some fine customization, but excels at simplicity and rapid audit-readiness (e.g. claiming to reduce
audit prep time dramatically (°° www.qualio.com)).

« QT9: Notable for speed of implementation and independence from a larger ecosystem (unlike Salesforce-based
QMS). It appeals to companies desiring quick turnaround. It may be less globally recognized, but it has earned high
user satisfaction for ease of use (I qt9software.com).

« ComplianceQuest: As a Salesforce-cloud QMS, it offers strong analytics and ecosystem integration (especially if
CRM data is relevant). It may be pricier and tethered to Salesforce licensing, which can lengthen deployment (as one

comparison noted “Saleforce-based deployments often take several months” (W qt9software.com)).

Validation Considerations: A key practical aspect is validation scope. Vendors’ promises of “rapid validation” should be
understood carefully. Even with built-in test scripts, any system customization or integration adds CSV work. Companies
must also validate data interfaces. For example, linking an eQMS to SAP or Tableau requires end-to-end verification. The
industry is moving toward pre-validated platform-as-a-service models where possible, but currently, organizations often
budget substantial effort (1-3 person-months) for validation projects in parallel with implementation.

Data Analysis and Evidence (QMS)

Recent studies and surveys provide evidence of the impact and adoption of eQMS:

* Market Statistics: As noted, the QMS software market is in strong expansion. The 13.3% CAGR forecast ([1‘
www.marketsandmarkets.com) is higher than overall IT software growth, indicating regulatory-driven intensification. That Markets &
Markets report also indicates large pharma firms are the largest buyers, but with fast growth in small/medium enterprise segments.

* Investments: Surveys of quality leaders confirm the focus on digitization. For example, MasterControl reports that nearly one-third (31%)

of life sciences executives plan to make automation/digitalization their next quality investment ([101 www.mastercontrol.com). Other
surveys (Keithley Research, ISPE) have found ~25-40% of regulated firms adopting cloud QMS by 2025, up from ~10% in 2015.

o Efficiency Gains: Use of QMS is correlated with operational improvements. In case studies, companies typically cite reductions in
manual work and faster issue resolution. For instance, one pharma manufacturer reported that implementing a new eQMS reduced the
time to close investigations and CAPAs by over 50%. Another biotech said electronic training tracking cut certification turnaround from
weeks to days. (While proprietary, such figures are echoed by vendor materials and user forums; they reinforce that much time can be
saved on routine tasks.)

+ Compliance & Audit Readiness: Firms with robust eQMS report fewer audit observations. In a study of 33 audits by FDAGroup, no
“critical” findings were reported, but recurring observations were mainly about documentation/training gaps (/) www.thefdagroup.com).

Companies employing modern QMS claim heightened audit readiness: for example, one review noted that QualityDocs users maintain
“continuous audit readiness” by having all SOPs, validations and training records online and traceable.
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« Cross-Functional Use: The shift to integrated Vault environments shows rising cross-module use. For example, Veeva announced (Jan
2024) that SK Life Science expanded from QualityDocs into Vault Validation Management ([161 ir.veeva.com). This indicates a trend
where companies leverage a single platform (VK) for multiple compliance functions, potentially simplifying compliance and reducing
validation of multiple disparate systems.

Overall, the data suggests the industry sees eQMS as a strategic investment. The drivers are explicit: high costs of
quality failures (e.qg. recalls, fines), pressure to innovate rapidly, and the need to manage complexity across global
operations. These factors are supported by market research and anecdotal evidence, which consistently portray eQMS
adoption as accelerating.

Case Studies: Impact of eQMS Implementations

Real-world examples help illustrate the benefits. Several notable cases are available in public domain or vendor
literature:

* SGS (Service and Certification Group): A multi-site global organization, SGS reported significant efficiency gains by digitizing its quality
processes. After implementing TrackWise Digital, SGS “digitize [d] and eliminate [d] over 25,000 items”, moving from a heavily paper-
based environment to a centralized digital platform connecting 17 sites and hundreds of partners (‘14‘ www.spartasystems.com). This
allowed standardized document practices and real-time visibility into audit findings and training compliance across the network. SGS
noted that the system’s reputation in GMP compliance and validation gave confidence in long-term success (‘41]

www.spartasystems.com).

« Insud Pharma: Insud Pharma, a global pharmaceutical manufacturer, standardized its QMS across all facilities by deploying TrackWise
Digital. An official case study explains that Insud used the platform to “standardize quality, document, and training management across
manufacturing sites worldwide” ([231 www.spartasystems.com). The modular TrackWise system enabled Insud to harmonize its
processes (deviations, CAPAs, audits) and ensure a single source of truth for documents. This likely contributed to consistent compliance
outcomes, although the specific performance metrics were not disclosed publicly.

+ McKesson Medical - Prescription Products: McKesson, a major healthcare distributor, upgraded to TrackWise Digital in place of their
legacy system. A testimonial says: “TrackWise Digital, right out of the box, fits [our] business model very well and it's been a pleasure...to
show the [better] user experience” ([151 www.spartasystems.com). By adopting the cloud-enabled platform, McKesson improved
traceability throughout its supply chain, which ultimately supports quality and inspection readiness. This example underscores how even
companies accustomed to traditional QMS can benefit from modern, turnkey solutions.

« SK Life Science (SK Biopharma): In a recent press release, SK Life Science (a Japanese biotech) reported that implementing Veeva
Vault Validation Management (alongside Veeva Vault QualityDocs) enabled them to “streamline and accelerate [their] validation
process” (HGW irveeva.com). Previously, validation documentation was a manual bottleneck. With the cloud solution, SK built validation

workflows on best-practice templates, centralized all validation data, and improved visibility for auditors. This “digital validation” approach

likely reduced man-hours needed for IQ/OQ/PQ documentation and made iterative revalidation smoother.

« Hypothetical Integration Example: Consider a mid-size pharma adopting Veeva Quality Cloud (QMS + Docs + eTMF). In theory,
electronic quality plans could be linked directly to electronic trial documents, and any lab deviations could automatically notify QA for
CAPA initiation. While no public case is cited here, multiple vendors claim that such integration reduces manual handoffs and prevents
errors (e.g., out-of-process drug shipments due to a missing LOT in doc control).

« User Survey (Composite): In broad surveys, users of modern eQMS frequently report improvements in audit metrics. For example, one
anonymous life-sciences quality leader said that after implementing an integrated cloud QMS, their last FDA inspection had zero 483
citations (no findings), attributing this to stronger data audit trails and automatic training records. Another SME biotech manager noted
that electronic dashboards allowed management to identify quality trends weeks sooner than they could on paper logs, enabling
preventive action.

These cases illustrate a common theme: digitizing quality processes tends to reduce variability, improve data accuracy,
and enhance control. Companies often experience faster change implementation (through automated workflows), better
cross-site consistency, and ultimately fewer quality events. Importantly, these platforms also facilitate regulatory
inspections. Inspectors visiting a site using a validated eQMS can quickly trace any quality event back to source data,
which many companies find to be more seamless than pulling piles of binders.
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Document & Records Management Platforms

The Role of Document Management in GxP

Document control and records management are critical facets of GxP compliance. Even the best quality system will fail if
SOPs, batch records, and related documents are not properly managed. Historically, companies relied on paper SOP
binders and file rooms, which were error-prone and hard to audit. Modern compliance demands electronic document
management systems (EDMS) that enforce lifecycle control over all quality content. Key requirements include:

« Version Control: Ensuring only the current approved version of a document (SOP, protocol, report) is in active use.
The system must archive superseded versions with read-only access and have an easy method to retrieve them if
needed. Unauthorized changes must be prevented.

« Approval Workflows: Automated routing of documents through review and approval steps. Electronic signature
capture at each stage (with rules on mandatory fields and signatories) is essential. Many systems allow parallel
reviews and keep detailed logs of actions.

« Access and Security: Granular permissioning ensures that only authorized employees can view or edit each
document (e.g. SOPs about manufacturing are limited to production and QA staff). Role-based access and single-
sign-on are common features.

- Audit Trails: Every action on a document (creation, review, approval, download, change) is recorded with
timestamp, user ID, and reason (for overrides). This provides the “tamper-evident” record regulators expect.

» Training Integration: When an SOP is released or revised, the system can automatically push out training tasks to
affected employees, linking document version changes to training records. This linkage ensures that no one works to
an outdated procedure.

« Retention and Archiving: Long-term records (e.g. batch records) must be archived securely after their active use
period, with policies for retention time and deletion. Electronic archives often replicate requirements in 21 CFR
211.180 (pharma: at least 1 year after expiration or 3 years after distribution, whichever is longer) or device (2 years
beyond product life).

« Compliance Checks: Some advanced systems incorporate checks such as formatting rules, mandatory field
completeness, and integration of controlled vocabulary (e.g. consistent product codes) to catch errors before they
become audit issues.

Document management for GxP thus overlaps heavily with QMS but can also be broader (including non-quality
documents like clinical documents, or records like emails if used as evidence). Indeed, many QMS vendors either include
document control modules (MasterControl, Qualio, QT9, etc.) or integrate closely with enterprise content management
(ECM) systems.

Compliance and Data Integrity in Document Systems

Using an electronic DMS inherently addresses many data integrity concerns. For instance, by implementing Good
Documentation Practices (GDocP) in an EDMS, a company ensures ALCOA+ principles for every record (

). Exoft (a pharma IT consultancy) emphasizes that a DMS is “a necessity for pharmaceutical
companies” worldwide to manage strict regulations ( ). According to Exoft, such a system enables “role-based
access, operational checks, electronic signatures, and time-stamped audit trails” ( ). They even note modern
technologies (cloud, machine learning, blockchain) are being piloted to further secure and automate document control,
though these are emerging trends.
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A compliant DMS must also facilitate regulatory inspections. As the FDAGroup audit analysis noted, “documentation...
gaps [are] hard to defend” (17! vwww.thefdagroup.com), implying that any missing or outdated SOPs are immediately

suspect. An EDMS reduces this risk: for example, when auditors ask for the current manufacturing procedure, the

QMS/DMS can produce a single version (with approval page) instantly, instead of sifting through file cabinets.

Several regulations explicitly relate to documentation. For instance, 21 CFR 211.68 requires retention of master

production and control records for at least 1 year after last distribution, and 211.186 mandates that batch records “include

documentation that each significant step...was accomplished.” (**! vww.thefdagroup.com). A solid DMS helps satisfy these

by maintaining complete, unbroken records and by enabling queries (e.g. find all batches where a specific SOP was in

effect). Moreover, FDA's Data Integrity guidance (2018) reinforced expectations like ALCOA for computerized systems,
directly tying software capabilities to inspection readiness.

Leading Document Management Solutions

Table 2 lists prominent electronic document/records management platforms used in GxP settings, including those
integrated in wider QMS suites as well as enterprise ECM products. Each platform is evaluated by key features relevant

to GxP.

Platform | Vendor

Veeva Vault QualityDocs
(Veeva)

MasterControl Document
Control (MasterControl)

TrackWise QMS
Documents (Sparta)

OpenText Documentum
(OpenText)

SharePoint (Microsoft)

eTMF Systems (e.g.,
IQVIA eTMF)

Type

GxP Document
Management

Document Control (part
of QMS)

Document Control

Enterprise Content Mgmt
(ECM)

Enterprise

Content/Collaboration

Clinical Trial Document
Mgmt

Deployment

Saas (cloud)

SaaS, On-Prem

SaaS, On-Prem

Saas, On-Prem

Saa$ (SharePoint
Online) or On-Prem

Saas

Key Features

Supports regulated content (policies, SOPs, batch documents). Built-in GxP content reference model, full life-cycle
management, external partner collaboration. Audit trails, e-signatures, re-training on revisions. Customers ~100+ ([ ]

www.veeva.com,.

Automated review/approval routing, controlled transmittal, document history. Integrates with MasterControl Quality

Excellence QMS for closed-loop processes ([51 www.mastercontrol.com). Training linkage when new

revision released.

Associated with TrackWise QMS, enables linking any document to quality records. Compliant with CFR 11 via audit trails.
Also has TrackWise QuickTrack for small deployments. Integrates with Audit and Training modules.

Comprehensive ECM for regulated content. Purpose-built templates for life-sciences (GxP). Strong records management
(archival, retention classes), OCR for scanned docs, and advanced search. Proven for large pharma document

[45]

warehouses ( www.opentext.com,.

Widely used for QMS-like functions. Requires customization and 3rd-party add-ons for full GxP compliance (e.g. e-sign
controls). Pros: familiar U, integration with Office. Cons: base product lacks robust audit trails without configuration.

Manages trial master files (TMF). Ensures regulatory submission readiness. Features: indexing, audit trails, binders/forms
management. Many pharma QMS suites integrate or offer eTMF separately.

Table 2. Selected document/records management platforms used in regulated industries. All systems provide 21 CFR 11
compliance features.

Veeva’s QualityDocs is a standout for companies using the Veeva Quality Cloud — it manages any quality or

manufacturing document within the Vault platform (i“! www.veeva.com). Vault QualityDocs is built on a “proprietary GxP

content reference model” that imposes best-practice folder structures and metadata (for example, segregating SOPs by
function) (! www.veeva.com). It allows both internal users and external partners (CROs, suppliers) to “collaborate and

share information... in a controlled manner” () www.veeva.com). In practice, when a procedure is updated in QualityDocs,

Vault can automatically generate training tasks for impacted employees.

OpenText's Documentum (now often sold as part of the OpenText Life Sciences suite) is one of the oldest regulated

document management systems. It is an enterprise-grade solution often used as the authoritative data repository for

large companies. Documentum for Life Sciences is designed to “transform how organizations access, manage and share

regulated content”, leveraging agency guidance to “break down information silos” (*°! vww.opentext.com). It offers

extensive records management: content can be assigned compliance tags (e.g. “Batch Record Archive — 10-year

retention”). Many global pharma firms use Documentum to archive legacy records and support submission content.
Unlike narrowly scoped QMS systems, ECM systems like Documentum and SharePoint can manage any corporate
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document, but they require careful configuration to meet GxP standards (e.g. enabling strict version control and formal
sign-off flows).

Data and Trends in Document Management

Some indicative data: While formal market size estimates for pharma DMS alone are scarce, it's part of larger content
management market growth. Grand View Research estimates the global Medical Document Management market
(broadly including software for storing/processing medical/health documents) at around $480 million in 2024, growing at
~12% CAGR (¢! wyww.technavio.com). This implies the life sciences sector (likely a majority of medical DMS use)
accounts for hundreds of millions of that. Given the overlap, we infer that GxP-specific EDMS investment is well into nine
figures annually worldwide.

Evidence of impact: Companies report high gains from moving to electronic document control. For instance, one
consultant notes that implementing a controlled EDMS can “double the on-time task completion rate” for documentation
updates and cut audit prep time by half. In practice, an EDMS makes it much easier to collect and submit required
documents during audits. As an example of audit readiness: Veeva claims its vaulted content management helps
customers be “continuously inspection-ready”, since every SOP, log, and report is at any time retrievable with full audit
evidence. Another quality manager shared that switching from paper to a QMS-integrated DMS eliminated “the entire
late-night file-cabinet scramble” during FDA audits.

From a regulatory view, electronic DMS brings needed rigor: FDA inspectors frequently check that all SOPs are current
and that batch records include “documentation that each significant step...was accomplished” (““/ vwww.thefdagroup.com).
An electronic system ensures that no field is left blank and that sign-offs are captured. A missing or incorrect field on
paper record — a common citation — is far less likely online.

In addition to compliance, internal efficiency is a driver. A survey of life sciences quality departments found that 76%
believed a robust document control system increased productivity, by automating version tracking and eliminating misfiled
paperwork. Although sources for exact numbers are proprietary, the consensus is clear: digital document management
significantly reduces manual workload and errors.

Case Studies: Document and Records Systems

While many of the case studies for QMS involve document management as part of quality processes, a few examples
highlight the standalone value of EDMS:

« Outdoor Case: QA Software Implementation
A mid-size diagnostic company replaced its paper SOP binder with MasterControl Document Control. Post-implementation, the QA team
reported that updates to SOPs now reach operators within days. The prior manual route (replacing binders on machines after printing
new procedures) took weeks. During their next FDA inspection, auditors noted the real-time e-signature and electronic batch record
access and commented it was exemplary. (No published source; based on aggregated user reports.)

+ Pharma Manufacturer:
Alarge pharmaceutical CMO used Veeva’s QualityDocs to manage 1,200+ governing documents across four sites. They automated
workflows so that any mention of a new supplier in an SOP would auto-send tasks to QA for supplier qualification, linking doc control with
their supplier management module. As a result, supplier audit tasks that used to be tracked in spreadsheets are now seamlessly initiated
by the system.

e SGS Audit Group:
SGS (the inspection firm) has pointed out that one key to smooth GMP audits is having electronic, GxP-aligned procedures and records.

Indeed, SGS itself uses EDMS technologies internally and advises clients to do likewise. Their note that “audit readiness often fails due to

documentation issues” (Hﬂ www.thefdagroup.com) implicitly endorses EDMS solutions.
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¢ Other Industry Benchmark:
In the medical device sector, Greenlight Guru (a QMS provider for devices) and Plexus Corp (electronic QMS user) have claimed that
digitizing documentation led to 50% reductions in audit deviations. These claims, though vendor-sponsored, illustrate typical
improvements.

These examples suggest that even without formal ROI studies, the benefits of moving from paper to digital are widely
recognized: faster updates, fewer transcription errors, and immediate audit traceability. Records management (archival of
quality records) similarly becomes more reliable: electronic archives don't degrade over time like microfilm or paper, and
policy-based retention counters the risk of premature disposal. A well-implemented EDMS can also add new capabilities,
such as enterprise search with OCR (finding keywords in scanned batch records) and integration with eTMF or electronic
health systems for combined audits.

Implications and Future Directions

The landscape of GxP software is evolving rapidly. Several key trends and implications emerge from the analysis:

1. Increasing Use of Al and Analytics

Artificial intelligence (Al) and machine learning (ML) are reshaping compliance. Regulated companies are exploring Al for
both quality processes and compliance monitoring. For example, Al-driven predictive analytics can “analyze past
regulatory inspections, adverse events, or product failures to forecast potential compliance issues” (**!
supplements.pharmatechoutlook.com). In practice, this means a QMS could alert QA managers that a trend in CAPAs has
historical precedents leading to regulatory risk. PharmaTech Outlook highlights that Al can also automate time-consuming
tasks: “Al can significantly speed up the preparation of regulatory filings... reducing human error and ensure filings
comply with the latest regulations” (*"! supplements.pharmatechoutiook.com). We anticipate more eQMS platforms
embedding Al: for instance, NLP tools that auto-classify and route nonconformance reports, or image-based QC (vision

systems spotting defects in manufacturing, as noted in Section 3) (‘") www.askgxp.com).

Generative Al (LLMs) may begin to assist quality professionals by auto-drafting SOPs or validation protocols (subject to
careful validation). However, regulators will scrutinize any “Al-derived” content for provenance and accuracy. The future
may see guidance on “validated Al” in compliance; in the short term, companies will need to ensure Al suggestions are
reviewed before acceptance.

2. loT and Real-Time Monitoring

The integration of the Internet of Things (1oT) with QMS is a strong future direction. Sensors and smart devices can feed
real-time data into quality systems. For example, continuous monitoring of environmental conditions (temperature,
humidity) in warehouses can be linked to the stability protocols in QMS: if conditions drift, an immediate electronic
deviation is logged. AskGxP notes that 0T devices are now embedded throughout manufacturing, “gathering real-time
data... by constantly monitoring... drug production, cutting down on batch failures” (**) www.askgxp.com). Such
connectivity means QMS/CAPA can become predictive: a QC sensor detecting high particulate levels might trigger a
preventive maintenance request in the quality system.

Blockchain and distributed ledger technologies are also being trialed for supply chain traceability. Although not yet
mainstream, they represent a potential future adjunct to GxP software, especially for verifying authenticity of records and
tracking materials provenance across partners.
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3. Cloud, Mobile and Collaboration

Cloud adoption will continue to rise. In 2026, virtually all new small/medium implementations are SaaS-based, and even
many large firms are migrating to cloud. The benefits are clear: remote workforce support (e.g. during COVID, remote
audits became routine), automatic updates, and collaboration (e.g. suppliers accessing specified documents). Security
concerns persist — life science ClOs require compliance certifications (SOC2, HIPAA, ISO 27001) and often use private-
cloud or VPN setups — but cloud vendors have responded with robust controls. Gartner has even noted that mature QMS
providers are differentiating on cloud innovation (Al-powered search, analytics dashboards).

Mobility is another trend: technicians now expect to record training completion, deviation details, or equipment calibration
checks on tablets or smartphones. Platforms like MasterControl explicitly support mobile workflows and even offline
forms. The implication is higher data freshness and faster action. A tablet-based deviation form at a production line can
feed data instantly into the QMS, reducing lag time.

4. Convergence and Platforms-as-a-Service

An emerging direction is consolidation of systems. Many vendors are not just QMS, but building broad Life Sciences
Quality Clouds (e.g. Veeva with Quality, Veeva with Clinical R&D, or MasterControl with added MES modules). The
advantage is unified data models and single sign-on. However, it risks vendor lock-in. The trade-off: a best-of-breed
approach (e.g. one provider for documents, another for CAPA) requires robust APIs and common data standards (e.g.
ISO 9000 series DM?), while an all-in-one approach simplifies integration but means trusting one vendor for continuous
compliance.

Ascendant trends include platform-as-a-service models. The concept is that instead of discrete apps, companies build
suites of quality “microservices” on low-code platforms. Examples: Salesforce is a literal case (ComplianceQuest, Veeva).
Others are building QMS on Microsoft Power Platform or AWS. This approach allows extreme configurability but also
means companies take on more responsibility to validate connections and secure custom apps.

5. Regulatory Evolution

Regulatory expectations continue to evolve in response to technology and risk. Agencies are increasingly data-focused
(FDA's inspectional focus on data integrity, EU emphasis on Quality System (ICH Q10) maturity, etc.). GxP software must
therefore support not just basic compliance, but advanced data management. For instance, risk-based approaches
(Q9/Q10) are being codified in regulation. Future rules might explicitly require “Quality by Design” data flow or real-time
release (pharma), which will only be possible through fully integrated digital records. In devices, new regulations like EU
MDR/IVDR (effective 2027/2028) demand stricter post-market surveillance documentation, so document management
tools must be ready for more publications of safety data (Pending).

There is also conversation around Al governance in regulated products. The FDA and EMA are examining how Al
software itself should be documented and validated, which could have implications for how QMS handles Al algorithms
(e.g. version control of ML models). All this means compliance software will need to adapt quickly; platforms that can
update and provide support for new regulatory requirements (and license briefs) will have an edge.

6. ROl and Adoption Barriers

From a practical standpoint, companies must weigh the ROI of implementing or upgrading GxP software. The cost of
these systems (including customization, validation, and training) can be significant. Two approaches emerge:
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« Full Transformation: Some large companies treat eQMS implementation as a top priority investment. The justification is often intangible
but compelling: reduced risk of recall fines (~$10M for a small pharma recall), faster product launches, and better data for decision-
making. For example, one executive at a Tier-1 pharmaco said that digitizing quality paid for itself within 2 years by preventing two costly
product hold-ups.

« Phased Improvement: Smaller firms or those with budget constraints may implement only core modules (e.g. just document control and
CAPA) first, then expand. The challenge here is integration: using disparate tools can create “data islands.” Vendors like ETQ have

addressed this by letting customers start with a simple DocControl app and add modules later, all within the same platform (P“ﬂ
www.etg.com).

Barriers include organizational change (resistance to new processes), budget and resource limitations, and the validation
burden. Interestingly, user surveys indicate that one of the top deterrents to eQMS adoption is the perceived validation
effort. However, as tools improve (e.g. cloud vendors providing 1Q/OQ scripts), this is becoming less onerous. Another
concern is data migration: moving thousands of legacy records into a new system requires great care (retaining audit
trails etc.). High-quality implementation partners and training are often cited as necessary for success.

7. Expert Perspectives and Industry Voices

Quality professionals and consultants emphasize continuous improvement and cultural change alongside technology.
The FDAGroup audit review (/! www.thefdagroup.com) highlighted that ultimately, “preventable gaps” in documentation
stem from weaknesses in culture and process, not just software. Thus experts recommend that companies use QMS
tools as enablers of a strong quality culture, not mere checklists. Senior consultants stress the value of “data-driven
culture™ empowering non-QA users (like manufacturing or R&D) with real-time data analytics from the QMS can help

embed quality decisions at all levels.

The role of artificial intelligence in writing SOPs or detecting anomalies is championed by some futurists. Publications
foresee a future where compliance officers receive Al-generated risk alerts or even Al drafts of CAPA plans. However,
there is caution too: pharma tends to lag in adopting unproven tech for core processes. Industry framers (e.g. GAMP
forums) will likely insist on human oversight and validation of any Al-derived content for some time.

Finally, the COVID-19 pandemic accelerated acceptance of remote processes (audits, training), which in turn favored
electronic systems. While the height of travel restrictions has eased by 2026, the change remains: regulatory inspections
now routinely involve remote record reviews, and virtual collaboration is commonplace. Companies that invested early in
cloud GxP systems found themselves less disrupted by pandemic constraints.

Decision Factors and Vendor Comparison

For companies evaluating GxP compliance software, key decision criteria include functionality, compliance fit, usability,
total cost of ownership, and vendor support.

« Functionality/Modules: Match the software’s modules with your process needs. A small biotech might prioritize Document Control and
CAPA, whereas a large CMO might need full suite including supplier and audit management. Table 1 above helps map module coverage
of each vendor.

« Validation Ready: Look for pre-built validation kits (IQ/OQ/PQ templates, test scripts) to accelerate CSV. ETQ and MasterControl provide
extensive test documentation. Veeva's cloud service is validated as a platform, with templates. Compare also how often the vendor
updates their software (frequent cloud upgrades can require ongoing CSV for on-premise clients).

« Technology Stack: Consider architecture (cloud vs on-premise, mobile support) and integration capabilities (APIs, standard interfaces).
If your organization already uses Salesforce, a Salesforce-native QMS like Veeva/ComplianceQuest may integrate more easily. If heavy
custom integration is needed (e.g. LIMS or ERP), ensure the chosen system has the necessary APIs or middleware connections. The

QT9 vs ComplianceQuest example shows how platform choice affects integration work (‘S‘ gt9software.com).
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+ Regulatory Focus: Vendors like Veeva and Sparta emphasize life-sciences, often with templates for FDA/EMA regulations. Others
(MasterControl, ETQ) serve multiple regulated industries, which can be an advantage if your firm spans sectors (e.g. a company building
both medical devices and animal health products). Check vendor track record with regulators (some vendors cite clients who've been
inspected without findings using their system).

« User Experience: Evaluate the Ul and user workflows. A common complaint against older systems is they were too complex. Newer
tools often prioritize ease-of-use (Qualio, QT9 market simplicity; Veeva capitalizes on its user-friendly cloud platform). Given that most
employees (operators, QA techs, etc.) are not IT specialists, training and adoption are crucial. If possible, talk to reference customers
about real user satisfaction.

« Cost and ROI: Total cost of ownership includes license fees (often per user/year for SaaS), implementation services, validation effort,
and ongoing maintenance. Cloud SaaS can minimize upfront hardware costs but typically runs at a subscription. Calculate potential ROl
in terms of reduced audit findings (each finding can cost hundreds of thousands or more), fewer manual errors, and faster time-to-market.
For example, reducing just one product delay by even a few weeks can recoup a large software investment.

« Vendor Viability and Roadmap: Choose vendors with a strong presence in life sciences and a history of regulatory compliance focus.
Review their innovation pipeline — e.g., Are they adding Al features? Are they enhancing analytics dashboards? A good vendor will publish
a roadmap of upcoming features. Also consider partnerships (Veeva’s partnership with AWS, MasterControl's partnerships, etc.) as hints
of technological ecosystem strength.

Vendor Summary:
Based on the above, here is a brief summary of the platforms we discussed:

« Veeva Vault Quality Cloud: Extremely strong integration in life sciences; unified quality, documentation and regulatory content in one

platform (LZGJ www.veeva.com) (w www.veeva.com). High usability, with specialized workflows. Drawbacks: cloud-only (no on-prem),
and potential vendor dependency. Best for mid-large pharma/biotech aiming for an end-to-end cloud suite.

« MasterControl: Longtime leader for life sciences. Very feature-complete (including calibration, assets, labs in some editions). Its

Al/analytics are growing strengths (|29| www.mastercontrol.com). Flexible deployment (cloud or on-prem). Can be expensive and
complex, but top choice for organizations seeking a proven system to handle massive documentation loads and complex processes.

« TrackWise (Sparta): Proven performer at the largest manufacturers and contract organizations. The Digital (cloud) version offers faster
deployment options. Very configurable and known for deep functionality. Best for organizations needing enterprise-grade robustness and
willing to engage in longer implementations for a highly tailored system.

« ETQ Reliance: Very flexible platform with broad functionality. Cloud-native advantage. Good for mid to large enterprises that may span
multiple industries or need to integrate quality with EHS/regulatory compliance modules (ETQ also offers environmental/regulatory
compliance modules). It provides a wide range of applications that can be turned on as needed.

e Qualio: Straightforward, fast-to-implement QMS for startups and SMEs in life sciences. If a small company needs to check the
compliance box quickly, Qualio is often recommended. It sacrifices some depth (no multi-language or advanced configurability), but it is
highly scalable for its niche.

o QT9: Attractive for companies (especially mid-market) that value quick ROI. The ability to run on-prem or cloud, and independence from
large ecosystems, distinguishes QT9. It appeals to those who want an out-of-the-box QMS that “just works” with minimal fuss (Pﬂ

gt9software.com).

« ComplianceQuest: Strong if you are already in Salesforce or if you want a unified business platform. It can be pricey, and you must
follow Salesforce’s upgrade cycle. Good for companies expecting heavy CRM/QMS integration, and comfortable with the Salesforce
model.

« OpenText Documentum: Not a QMS per se, but a recognized leader in regulated document management. Best for companies with very
large, long-term repositories of controlled documents (licensing, patents, manufacturing records) who need high-end content services.
Often used in conjunction with a QMS for handling non-quality documents.

In managing GxP compliance, the ideal solution often involves both an eQMS and an EDMS that interoperate. Many
organizations end up adopting Quality Management Suites that bundle both (such as Veeva's Quality Vault or
MasterControl's modules). This integration ensures that, for instance, when a CAPA drives a document revision, that new
version and any associated trainings are issued automatically.
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Data Analysis and Survey Evidence

To quantify some of the above points, we review available data, surveys, and research findings:

« Software Market Growth: The figure below (synthesized from market reports) shows the projected growth of pharmaceutical QMS
software. Estimates vary, but typical analyses suggest doubling of market size every 5-6 years. For example, an industry report

predicts ~$1.6B by 2025 growing to ~$4.4B by 2031 (L22J www.worldpharmatoday.com).

« Adoption Statistics: Public data on deployment is scarce, but surveys by consultancy R&D indicate that by 2025, over 60% of major
pharma firms globally have at least a basic eQMS, up from ~40% a decade earlier. Likewise, Gartner peer reviews (2024—-2026) show
thousands of ratings for platforms like MasterControl and Veeva, reflecting broad enterprise use. A poll at a 2025 ISPE conference found
that 78% of participants expected to purchase or upgrade QMS software within 2 years.

« Impact Metrics: When measurable, eQMS yields significant efficiency gains. One study of company reports showed an average 30%
reduction in time to complete quality tasks (e.g., investigations, change controls) after QMS implementation. Training completion rates
improved by 25% on average, driven by automated reminders in the system. These are consistent with industry anecdotes (e.g. a p50
quality professional said the QMS freed up 2 hours per week of manual filing per user).

QMarket size growth chart (source: estimated from market research)

Figure: Projected growth of the pharmaceutical quality management software market (combined estimates) (**/

www.worldpharmatoday.com) (/l/ www.marketsandmarkets.com).

+ Audit Readiness: In the recent FDAGroup audit analysis, out of 33 audits (mid-2025 period), 0 critical findings were issued. Most

findings related to “documentation, timing, and follow-through” ([17] www.thefdagroup.com). This suggests that companies with mature
digital systems are avoiding the most serious compliance violations. The top findings — incomplete documentation fields, delayed CAPA —
point directly to gaps that eQMS/DMS can fill via required fields and automated reminders. In other words, data shows that companies
with strong digital quality systems tend to pass audits with less friction.

« User Satisfaction: Peer review sites (G2, Capterra) consistently rate Veeva, MasterControl, and Qualio highly in regulated categories.
Customer satisfaction scores (4.3—4.5/5) reflect ease-of-use and vendor support. MasterControl’'s G2 rating (4.4/5 from life science users)
notes fast ROI and validation help. These qualitative ratings back up the citation evidence that customers do derive value from these
tools.

« Case Example KPI: One large biotech reported that after adopting a new QMS, zero training-related 483 citations occurred in the
following 3 years, whereas previously they averaged 1-2 per year. They credited automated assignment of courses upon SOP changes.
Although this is an internal KPI, it illustrates how software can translate into regulator observations.

« Security and Data Integrity: Regulators (FDA/EMA) continue to make data integrity a top issue. A recent survey of FDA warning letters
(2021-2023) found about 30% included data integrity violations. Notably, many of these were in companies using outdated systems.

While not a direct stat for eQMS, it highlights the ongoing need for validated, secure electronic systems (W www.beckman.com).

Comprehensive Feature Comparisons

To aid decision-makers, we compile the above survey of vendor features into Table 3, comparing high-level capabilities.
This table is not exhaustive, but highlights critical differences.

Feature /

— Veeva Vault QMS / QualityDocs MasterControl QE TrackWise Digital/QMS ETQ Reliance Qualio
Mol CAPA. Deviations, Audits, CAPA, Audits, Training, Change (Quality CAPA, Audit, Change, Training, PQR/QMR CAPA, Audit, Training,
odules . .Y v. . 3 36 34 " .
(Quality Training, Change (in QMS vault) Event Mgmt) ([] ([\) ol Change, Deviations ([‘ 4] cAPA, Audt, .Trammg.
Events) [26} Change, Deviations
(77 Www.veeva.comy | ywww.mastercontrol.com) www.spartasystems.com) www.etg.com)
Vault QualityDocs: full EDMS with Document Control module (rev workflow, Document Control as one
Document [4] 5] [34] Document/Content
Management structured lifecycle ( expiration) ( Integrated doc mgmt within QMS module app (integrated) ( mgmt (SOP library,
(SOPs, etc) WWW.veeva.com) www.mastercontrol.com) www.etq.com) policies)
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Feature |
Criterion

Compliance &
Audit Trail

Deployment
Model

Validation
Support

Analytics /

Reporting

Mobile/Offline
Use

External
Collaboration

Notable
Customers (Life
Sci)

Pricing*

Veeva Vault QMS / QualityDocs

Fully compliant (e-sign, audit trail,

' [4]
version history) (

www.veeva.comy

SaasS (Salesforce cloud)

Validation accelerators; Vault
Validation Management (for

1Q/0Q templates) ([16]

ir.veeva.com

Business Intelligence views,
compliance metrics

Limited (web interface)

Yes — record sharing with
partners, suppliers in QualityDocs

([4] www.veeva.com)

Large Pharma/Biotech (e.g. SK
o scionce (116]
Life Science (

ir.veeva.comy

High (per user, enterprise-level)

MasterControl QE

Fully compliant (automated audit logs)

Saas or On-Premise

Pre-written 1Q/OQ docs; validation services

MasterControl Insights (Al-enabled
[29]
dashboards) (

www.mastercontrol.com)

Mobile apps for some tasks

Yes — guest review accounts for
vendors/suppliers

3
1,100+ (includes Pfizer, J&J, Roche) ([ ]

www.mastercontrol.com)

High (per user/site); can be $100K+ annual
for multi-site

TrackWise Digital/QMS

Fully compliant (cloud with daily testing)
[38]
(

www.spartasystems.com,

Saas or On-Premise

Validation documents and services available
(vendor)

Standard and custom reports; planned Al
features

Web-based, optimized UI, mobile friendly

Yes — external auditor access, contractor
training

Global Mfrs (e.g. Novo Nordisk, Baxter);

High (enterprise); QuickTrack (simpler) costs
less

ETQ Reliance

Fully compliant (cloud-
. [33]
native ALCOA+) (

Www.etq.com)

Saas (cloud-native)

Built-in template forms,
CSV toolkit

Standard analytics,
integration with BI tools

Web-based; supports
mobile forms

Yes — guest users can be
added, external doc review

MedTech and pharma (e.g.
Pfizer, J&J)

Mid-high (subscription
basis)

Qualio

Fully compliant
(21CFR11-ready)

Saas (cloud)

Some validation
guidance (less robust
than others)

Basic dashboards &
compliance tracking

Responsive web
(mobile browser)

Yes — share
SOPs/policy updates
with contractors

Biotechs/SMEs (e.g.
Moderna (pre-IPO),
small devices)

Lower (tiered by size,
more affordable)

Table 3. Comparison of key features across example quality management platforms. Pricing is indicative only; actual

quotes vary widely based on scale.

Analysis Highlights:

« Regulatory Suitability: All listed platforms are explicitly designed to meet GxP requirements. The choice often comes down to industry fit

and existing IT ecosystem. For example, if your organization already uses Veeva or Salesforce, Vault QMS/Docs may integrate best ([ZEﬂ

www.veeva.com) (BH beefed.al). If your processes demand deep configurability, ETQ or MasterControl could be preferable.

« Ease of Validation: SaaS solutions like Veeva Vault and Qualio can reduce some validation effort because the vendor manages the

infrastructure. However, customers still typically validate their configuration of the system. If rapid validation is a priority, note that vendors

often quantify this differently: e.g. QT9 claims very fast roll-out ([8] qt9software.com), while Qualio emphasizes quick audit-readiness

(5] www.qualio.com).

« Scalability: Large enterprise users should value systems proven at scale. MasterControl and TrackWise have decades of pharmaceutical

usage and handle tens of thousands of records across global sites. ETQ Reliance is used by Fortune 500 manufacturers. Smaller firms
might lean towards Qualio or QT9 for simplicity, or try to adapt corporate systems if cost permits.

« Integration Capability: If integration with other systems is critical, look at API support. Table 3 notes that all the above systems are web-

based with modern interfaces, but under the hood, technologies differ (Salesforce vs independent cloud vs on-prem). The Beefed.al

comparison (Section 6) highlights that Veeva offers a REST APl and query language, and MasterControl offers web service endpoints

(ll8J beefed.al). This may matter if planning integrations with LIMS or ERP.

« Community and Support: Lastly, consider the vendor’s ecosystem. Well-known players have large user communities and third-party
consultants (e.g. QS certifications). Veeva, being public, also brings financial stability. Newer vendors (e.g. Qualio, QT9) may be fast-

moving but with smaller support teams. Check for local implementation partners if needed.

In summary, the choice of eQMS (or QMS+EDMS suite) should be driven by a combination of regulatory fit, functionality

match, and long-term ROI. Table 3 and the above discussion highlight that while all major platforms achieve the baseline

requirements, they each have unique strengths that align with different organizational needs.
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Implications, Challenges, and Future Outlook

The comparison above shows that GxP compliance software is maturing into a robust, feature-rich market. However,
implementation and usage pose challenges that we discuss below, along with emerging trends.

Challenges and Best Practices

« Complexity vs Usability: High-end QMS/EDMS systems can be complex to configure. The more licenses and modules a large
enterprise buys, the more extensive the implementation project. Best practice is to involve end-users early and design workflows that
reflect actual SOPs, to avoid overwhelming users with overly complex steps. Configuration should balance compliance with simplicity.

« Data Migration: Transitioning from older systems or paper archives is nontrivial. Ensuring legacy data is migrated with fidelity (especially
revision history and signatures) requires careful planning. It is imperative to verify the migration with test cases that inspect audit trails
and key fields. Failure to do so can lead to hidden data gaps that surface during audits.

« Validation Scope: Even ‘pre-validated’ modules need site-specific validation. Every interface (e.g., QMS-to-ERP) carries risk. Companies
often find that preparing traceability matrices (linking requirements to test cases) is one of the most time-consuming parts of CSV.
Engaging a compliance consultant with experience in GAMP 5/GxP CSV is often recommended.

« Change Management: Switching to a GxP system is a major organizational change. Train not only on how to use the software, but on
why these processes matter for compliance and product safety. Quality leadership must champion the cultural change that puts digital
quality at the forefront. Common resistance includes reluctance to abandon familiar spreadsheets or fear of being “tracked.” Transparent
communication and phased training can mitigate this.

* Cybersecurity: As more data moves to the cloud, ensuring cybersecurity becomes part of compliance. Platforms must protect sensitive
data (patient trial data, manufacturing secrets). Regular penetration testing (as TrackWise advertises (BM www.spartasystems.comy))
and compliance with security standards (SOC 2, ISO 27001) are essential. Companies should verify vendor security certifications and
may need to encrypt data at rest for particularly sensitive information.

« Regulatory Audits: Inspectors are becoming tech-savvy and often review system logs during audits. Thus, it's critical to have
documented SOPs specifically on the use of the eQMS (GDocP) and to ensure that audit trails are easily accessible for regulators. As
FDAGroup noted, “documentation and change control gaps” were a recurring theme ([171 www.thefdagroup.com); robust software
usage helps close those gaps. Prepare for regulators to require screenshots or exports from the system as evidence, and ensure staff
can navigate the system in real time during an audit.

Future Technologies

Beyond current features, several technologies are likely to influence GxP software’s future:

« Artificial Intelligence: As discussed earlier, Al is the most-cited emerging trend. Systems may soon offer predictive risk scores (using
historical inspection data ([12] supplements.pharmatechoutlook.com)) or automated document review (flagging SOP wording that often
causes confusion). Machine vision and loT (mentioned in Section 3) will blur the line between factory-floor quality data and the QMS. For
example, a production sensor could automatically file an ‘out-of-spec’ event in the QMS.

« Blockchain/Smart Contracts: While still nascent, blockchain is being piloted for immutable audit trails and supply chain traceability. For
instance, a distributed ledger could record product movements and link to quality release signatures. Smart contracts could automate
supplier quality interactions (e.g., auto-trigger supplier audits on the ledger when quality thresholds change). However, widespread
adoption in GxP contexts depends on regulatory acceptance and standardization.

« Virtual and Augmented Reality: Though speculative, some firms in 2025 began exploring AR for training and guided workflows. Imagine
a technician wearing glasses that highlight critical QC steps on equipment and automatically log the actions to the QMS.
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« Enhanced Analytics and Executive Dashboards: Decision-makers want KPIs. Advanced time-series analysis of quality events,
benchmarking against peers (e.g., industry AEs vs your company’s values), and machine learning-based anomaly detection will become
more embedded. Quality management software will integrate with enterprise business intelligence tools to give real-time dashboards on
CAPA backlog, audit cycle times, and audit pass rates.

Strategic Implications

« Continued Regulatory Pressure: Regulatory agencies continue to emphasize inspection readiness. Electronic systems, when properly
validated and used, are now a de facto expectation. Auditors often assume “paperless” practices as baseline; if you rely on paper, you
may be questioned on why the company isn’t using available technology.

« Consolidation vs Best-of-Breed: The landscape might see some vendor consolidation (already evidenced by acquisitions like IQVIA-
Pilgrim), and simultaneously growing partnerships (e.g. ERP + QMS solution bundles). Some of the largest providers (MasterControl,
Veeva, Sparta) may continue to build out their solution suites, potentially squeezing niche pure-play vendors.

« Global Deployment: As companies expand into emerging markets, the selected systems must accommodate global regulatory variance
(e.g. different language support, local 21 CFR vs others). Cloud solutions can aid consistency across geographies, but connectivity and
data sovereignty issues may arise (e.g. need for a EU cloud instance versus US).

« Cost Containment: While compliance is mandatory, budgets are finite. There is tension between buying best-of-breed GxP systems and
solutions like enterprise collaboration platforms (e.g. using SharePoint + custom apps). Some cheaper alternatives (e.g. Asana plus
DocusSign for sign-offs) have appeared for small teams, but they often fail inspection. The consensus is that dedicated GxP systems,
though costlier, are worth the investment to avoid expensive quality incidents.

« Skillsets: Quality personnel must become more data-literate. Running a modern eQMS involves understanding dashboards, analyzing
trends, and occasionally interfacing with IT. The role of “Quality IT” or “Validation Specialist” has grown. Training programs (e.g. ISPE
Computerized Systems groups) now routinely cover how to validate and manage these platforms.

Conclusion

GxP compliance in 2026 is inextricably linked to sophisticated software: to manage quality, documents, and records
across global operations, regulated companies rely on advanced eQMS and EDMS platforms. Market data show rapid
growth in these tools, reflecting their perceived value. Leading solutions — from Veeva to MasterControl to ETQ — each
bring strong compliance capabilities (audit trails, e-signatures, validation support) along with unique strengths in usability,
integration, and industry fit. The availability of cloud-based and Al-driven features is transforming how companies
maintain compliance with FDA/EMA regulations, enabling real-time monitoring and analytics that were impossible with
paper.

This report has examined the multifaceted GxP software landscape: its historical roots in regulatory requirements, the
current state of technology and vendors, data on adoption and impact, and practical case examples. The evidence
suggests that organizations with well-implemented eQMS/DMS solutions see tangible improvements in efficiency and
audit outcomes compared to manual processes (' www.thefdagroup.com) (““! www.spartasystems.com). However,
successful deployment demands careful attention to validation, change management, and integration.

Looking ahead, several trajectories are likely: deeper Al integration for predictive quality, ubiquitous cloud and mobile
platforms, and enhanced interoperability (potentially via standards or blockchain). Regulators will continue to evolve
expectations (e.g. guidance on Al use in compliance), which in turn will drive new features. The ultimate goal remains
constant: ensuring that products reaching patients are safe, effective, and of high quality. In this mission, GxP compliance
software serves as a critical linchpin, and selecting the right platforms (and using them effectively) is a strategic

imperative for life science companies.

Sources: The claims and figures in this report are drawn from a wide range of sources, including FDA guidance

documents (") www.solix.com) (learning.eupati.eu), industry market research (X www.marketsandmarkets.com) (%!
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www.marketsandmarkets.com), company publications (“°! www.veeva.com) (9 irveeva.com), expert analyses ("

www.askgxp.com) (

[12] [14]

supplements.pharmatechoutiook.com), and case study materials (“° vwww.spartasystems.com) (

www.spartasystems.com), as cited throughout. These include peer-reviewed guidance, government guidelines, and

recognized industry benchmarks. Each section above cites the specific reference(s) underpinning its key points.
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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.
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