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Executive Summary

Good Laboratory Practice (GLP) is a cornerstone of quality assurance in non-clinical laboratory studies. It
mandates rigorous standards for how laboratories plan, conduct, and document safety testing (originally
defined by the OECD and enforced by agencies such as FDA, EPA, and EMA) (') www.lablynx.com) (')
labfolder.com). Non-compliance can invalidate data and delay product approvals, so many regulated labs now
rely on specialized software to enforce GLP guidelines. Modern GLP compliance platforms - typically offered as
Laboratory Information Management Systems (LIMS) or integrated Quality Management Systems (QMS) —
provide features like audit trails, electronic signatures, and validated workflows to ensure data integrity and

[4]

regulatory readiness (I°! sgsystemsglobal.com) (‘! www.labware.com).

This report examines the top five GLP compliance software solutions, analyzing their architectures, features,
and effectiveness. These include MasterControl's cloud-based Quality & Compliance Suite, Veeva Vault QMS,
Sparta Systems' TrackWise QMS, LabWare LIMS, and Qualio's Life Sciences eQMS. Each platform is evaluated
on its GLP-relevant capabilities (such as 21 CFR Part 11 compliance, audit logging, and computerized system
validation support) and on market considerations (user base, maturity, deployment model). Through detailed
product analysis and comparisons, along with industry data and case examples, we find that while all these
solutions support GLP requirements and improve data integrity, they differ in scalability and specialization.
Large enterprises often favor robust, highly configurable suites like MasterControl or TrackWise (/°!
simplergms.com) (I°) simplergms.com), whereas growing life-science companies may prefer the nimble, cloud-
native Qualio or LabWare systems with lighter implementation overhead (/! simplergms.com) (www.pharma.tips).

Data from industry surveys and vendor case histories highlight the impact: for example, one Qualio customer
achieved a 5x return on investment and dramatically faster audit readiness by automating compliance processes
([81 www.qgualio.com). Such metrics underscore that well-chosen GLP software can dramatically reduce errors
and manual effort. Looking forward, emerging trends like Al-driven data validation and blockchain-secured audit
logs promise further enhancements to software-based GLP compliance (www.pharma.tips) (www.pharma.tips).
Our analysis concludes with practical insights on selecting and implementing GLP compliance systems,
anticipating that digital solutions will only grow in importance for regulatory laboratories.

Introduction

Good Laboratory Practice (GLP) comprises a set of principles to ensure the quality and integrity of non-
clinical laboratory studies (m www.lablynx.com). GLP originated with the Organization for Economic Co-operation
and Development (OECD) and is enforced by agencies such as the U.S. FDA (under 21 CFR Part 58), EPA, and
EMA (""" www.lablynx.com) (1) sgsystemsglobal.com). It applies to any lab performing safety testing on chemicals,
pharmaceuticals, or related products (1'% www.lablynx.com). As LabLynx explains, GLP “governs how laboratories
plan, perform, monitor, record, and report” lab studies submitted for regulatory approval (\"! www.lablynx.com)
([m www.lablynx.com). In practice, GLP demands strict controls on study design, personnel training, SOPs,
equipment calibration, raw data handling, and final reporting. For example, GLP mandates that all data must be
traceable and reconstructable, with independent quality oversight (\°' sgsystemsglobal.com) (!
www.labware.com). In short, GLP is "a culture of accountability, precision, and quality” throughout the lab testing
process (I" www.lablynx.com) (" jafconsulting.com).

Adherence to GLP brings clear benefits. In pharmaceutical R&D, data integrity under GLP is crucial for product
safety and efficacy decisions (I'" jafconsulting.com). A recent industry analysis notes that GLP compliance is “a
fundamental prerequisite for regulatory approval” of new drugs (\'?! jafconsulting.com). By enforcing meticulous
record-keeping and validation, GLP helps ensure that submitted data are reliable and reproducible. Conversely,
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failure to meet GLP can mean costly redos or outright rejection by regulators (!'?! jafconsulting.com). JAF
Consulting, for instance, emphasizes that GLP adherence reduces errors and accelerates approvals, ultimately

121 jafconsulting.com). In practice, GLP compliance has become synonymous with data

saving time and expense (
integrity: ensuring electronic records and signatures are secure, audit trails are complete, and no unauthorized

data alteration occurs (1% sgsystemsglobal.com) (“) www.labware.com).

Historically, GLP guidelines have evolved alongside technology. U.S. FDA's GLP rule (21 CFR Part 58) went into
effect in the late 1970s (codified Dec 22, 1978) (!"*] www.law.cornell.edu). OECD first agreed on GLP principles in
1981, with revisions in 1997 (eur-lex.europa.eu) ("'*! www.oecd.org).The EU adopted OECD GLP via Council
directives in the late 1980s, and it later folded GLP requirements into its GMP/Annex 11 framework for
computerized systems (eur-lex.europa.eu) (“5] www.pharmtech.com). Notably, in Europe the EMCO (PIC/S)
introduced Annex 11 for computerized systems in 1991, and by 1992 it formally became part of EU GMP - a rule
that now also explicitly governs GLP and GCP environments (/'®) www.pharmtech.com). Thus, both regulatory and
industry trends have continually underscored the need for computerized controls in the lab.

In the modern lab, ensuring GLP usually means moving from paper logs to electronic systems. Since GLP labs
deal with digital records, regulations like FDA's 21 CFR Part 11 (for electronic records and signatures) are fully
intertwined with GLP practice (\°! sgsystemsglobal.com). In fact, SG Systems Global notes that GLP “intersects
with electronic controls such as 21 CFR Part 11, validated computerized systems (CSV), and governed
documentation” (! sgsystemsglobal.com). In other words, GLP compliance is not limited to human procedures: it
explicitly requires that any computer system touching regulated data be validated, secure, and auditable ([31
sgsystemsglobal.com) (' www.pharmaspecialists.com). 21 CFR Part 11's criteria (such as unique user IDs, audit
trails, and e-signatures) are effectively built into GLP expectations (°! sgsystemsglobal.com) (1]
www.labware.com). Similarly, EU Annex 11 (revised 2011) clarifies how computerized lab systems must meet
Annex 11 requirements under GLP/GMP (/"] www.pharmtech.com). Thus a key aspect of modern GLP is
computerized system validation: demonstrating that every LIMS, ELN or other software is “suitable for its
intended purpose” and securely maintains GLP records ('®) www.pharmaspecialists.com).

Software Solutions for GLP. To meet these complex needs, laboratories have increasingly adopted specialized
software. This includes LIMS (Laboratory Information Management Systems) that manage samples and
results, ELNs (Electronic Lab Notebooks) for experiment data, and Qa/QMS (Quality/Compliance
Management Systems) that enforce document control, deviations, CAPA, etc. Well-designed GLP software will
enforce SOPs at each step (preventing out-of-spec data entry), automatically log every change, and ensure only
trained personnel can approve results — exactly what regulators look for in an audit (! www.labware.com)
(www.pharma.tips). For example, implementing a compliant LIMS can “streamline workflows, improve data
consistency, and reduce human error while fostering positive auditor perception” (W www.labware.com). Industry
consultants stress that properly validating and using these tools is essential: a Pharma.Tips guide explicitly
recommends a formal LIMS validation plan in any GLP lab (www.pharma.tips).

In short, GLP compliance software has become indispensable. Rather than box-checking after the fact, these
systems build in ALCOA/+ principles (Attributable, Legible, Contemporaneous, Original, Accurate, complete,
etc.) in real time (1°) sgsystemsglobal.com) (Www.pharma.tips). Features like automatic audit-trail logging of raw
data, electronic approval signatures, encrypted data storage, and user access controls all directly support GLP
requirements. The result is not only better regulatory fitness but measurable efficiency gains: some vendors
report clients cutting documentation errors by over 50% and audit preparation time by three-quarters once
compliant software is in place ("*! www.qualio.com) (! simplergms.com). As GLP oversight tightens (for example,
FDA's recent emphasis on data fraud prevention), software is evolving accordingly — for instance with Al tools
that scan data streams for anomalies (www.pharma.tips) (www.pharma.tips).

This report proceeds by detailing the specific capabilities of five leading GLP compliance platforms. We begin
with each vendor’s overview, followed by an evidence-based discussion and comparative analysis. Throughout,
we incorporate data and industry commentary to substantiate how these solutions affect GLP compliance.
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Finally, we reflect on future directions — from artificial intelligence to digital audit trails — that will shape GLP
software in the coming years.

Overview of GLP Compliance Software Criteria

Before examining specific products, it is instructive to review what features GLP-regulated labs need in their
software. In essence, GLP demands that experiments are fully traceable and secure from planning to
archiving:

e Electronic Data Integrity: All experimental data must be “scientifically reliable, reconstructable, and independent of

operational bias” (‘9] sgsystemsglobal.com). This means software must maintain immutable audit trails of every data entry
or modification (time-stamped, user-stamped) and protect raw data from tampering. Any electronic laboratory system used
in a GLP lab — whether a spectrometer’s data software or an ELN — must be validated (Computerized System Validation or
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CSV) to demonstrate it meets its specifications (1°! sgsystemsglobal.com) ( www.pharmaspecialists.com).

e 21 CFR Part 11/ Annex 11 Compliance: GLP software must support secure user access, locked records, and electronic
signatures. For example, LabWare explains that a lack of proper audit trails or e-signature protocols can directly lead to 21

CFR Part 11 nonconformities in a regulated audit ([4] www.labware.com). In practice, GLP software should enforce unique
logins, time-stamped approvals, and prevent printing or altering an already-signed report. Many top QMS/LIMS platforms
offer built-in 21 CFR 11 compliance modules to cover these requirements.

e Standard Operating Procedure (SOP) Enforcement: GLP requires every lab task to be performed under approved SOPs.
GLP software typically encodes workflows so that steps cannot be skipped or performed incorrectly. For example, digital lab

notebooks may include a “compliance view" that monitors each step of an analytical method and flags any deviation (“8]

www.labware.com). In a LIMS or ELN, users may be required to check off or document each SOP step, ensuring conformity
as experiments proceed.

e Document and Change Control: GLP programs generate extensive documentation (protocols, bench notes, raw data,
reports). Good software integrates document management and revision control. For instance, MasterControl’'s QMS suite
was designed with FDA 21 CFR Part 11 in mind, and its document control module links records to CAPAs, deviations, and

19]

audits ([5] simplergms.com) ([ simplergms.com). Similarly, Qualio explicitly provides versioned, access-controlled

documents and correlates them with regulations like 21 CFR 11, ISO 13485, and GxP standards ([ZO] simplergms.com) ([7]
simplergms.com). These systems also often include robust search capabilities so that any GLP record can be retrieved

quickly during an inspection.

e Audit and Reporting: Comprehensive reporting is key. GLP software should automatically generate audit-ready reports,
aggregate batch or study data summaries, and support trending of quality metrics. For example, Sparta’s TrackWise markets
analytics and customizable reporting to give real-time oversight of compliance status ([2” www.qualio.com). Such features
help labs demonstrate continual compliance and identify issues (e.g., late calibrations, out-of-spec results) before they
become regulatory issues.

e Training and Personnel Management: GLP demands qualified staff under a clear study-directorship structure. Quality
software often includes training modules to ensure staff are certified on procedures. MasterControl, for instance, includes

training management so that only qualified users can sign off on GLP activities ([221 www.qualio.com). Automating training
records ensures that labs maintain a compliant audit trail of who was trained on what SOPs and when.

e Equipment & Chem. Management: Accurate characterization of test systems (reagents, animals, cell lines, instruments) is
required by GLP. Some LIMS (like LabWare or LabVantage) and QMS platforms include modules to inventory and calibrate
equipment and test articles, enforcing logbooks for usage. For GLP, it is essential that equipment calibration and

environmental readings (temperature, humidity) are recorded and linked to studies (HG‘ www.pharmaspecialists.com).
Although beyond software alone, many GLP labs integrate environmental sensor logs and instrument CSV to meet these
requirements.

Each of the top GLP software solutions discussed below meets these criteria to varying degrees. In the following
sections, we consider how MasterControl, Veeva Vault, TrackWise, LabWare, and Qualio address the above GLP
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needs. The product analyses focus on their key features (audit trails, e-signatures, validation support) and on
real-world outcomes (efficiency, compliance metrics). Each claim is backed by vendor documentation, customer

surveys, or industry analyses.

Top 5 GLP Compliance Software Solutions

1. MasterControl Quality & Compliance Suite

Overview: MasterControl is a leading enterprise QMS provider with deep penetration in pharmaceuticals,
biotech, and other regulated industries. Its Quality Excellence suite is a modular cloud platform (also available
on-prem) designed to cover all facets of quality management. For GLP, MasterControl provides document
control, change control, CAPA, training management, equipment management, audit management, and more

( ) ( ). It is particularly known for its robustness and configurability — often
favored by large multi-facility labs and CROs.

GLP Features: MasterControl has long supported electronic records compliance. Its components include
eDocument Control (with versioning, e-signatures, and audit trails), eTraining, and Change Management. The
entire platform is 21 CFR 11-compliant by design ( ). Notably, MasterControl developed its own
patented Validation Excellence Tool (VxT). As industry sources note, MasterControl's system is “validated
according to ISPE GAMP 5" and VXT uses a risk-based approach to streamline validation of GLP software
features ( ). In practice, this means implementing MasterControl for a GLP lab can
dramatically reduce the time needed for computer system validation (CSV). The platform also links data: for
example, approving a document change can automatically update associated SOPs and training records,
preventing the kind of data drift GLP seeks to avoid.

Compliance Capabilities: According to vendor and user reports, MasterControl reliably handles the regulatory
demands of GLP. It enforces unique user authentication, enforces electronic signatures on critical documents,
and maintains complete audit histories on every record ( ) ( ). The
system can be configured so that, say, no sample can be marked as “final report” unless the Study Director and
QA Manager have signed off electronically, satisfying both organizational and data control requirements.
Reviews and user feedback affirm MasterControl's strong document management — “ease of use and
integration” are often praised ( ). Integrations with other lab systems are robust:
MasterControl offers pre-built connectors to ERP, LIMS, MES and other lab systems, ensuring that raw
measurements can feed directly into the QMS workflow ( ) ( ). Auditability
is supported by ready-made reports on GLP metrics (e.g., SOP revision status, overdue tasks, audit findings).

Use Cases & Impact: MasterControl is deployed in many Fortune 500 life science companies. Customers report
that by centralizing GLP documentation and training, the platform helps avoid the kind of discrepancies that
lead to audit findings. For example, implementing MasterControl's CAPA module often uncovers and resolves
data entry errors that would have gone unnoticed on paper. While cost (and implementation time) is high for
MasterControl, its value is in enterprise scalability. As Qualio’s analysis notes, MasterControl is “used by many
regulatory agencies” and is a giant in the industry ( ). In terms of outcomes, MasterControl
claims clients significantly reduce quality incidents; one user reported trimming audit prep time by over half.
Though third-party figures are limited, the combination of built-in 21 CFR 11 compliance and GAMP5 validation
support makes MasterControl a top choice where GLP data integrity is mission-critical ( ) (

).
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2. Veeva Vault Quality & Regulatory Cloud

Overview: Veeva Vault QMS is a cloud-native suite (built on Salesforce) widely adopted in life sciences. Vault's
global, multi-tenancy architecture suits large, distributed organizations — for instance, global CROs and multi-
site pharma labs. The QMS includes modules such as Vault QualityDocs (document control), Vault QMS
(change, CAPA, audit management), Training, and even Vault LIMS (a lab data integration add-on) (*°
www.qualio.com). Notably, Vault is positioned as both a quality and regulatory platform: its RIM (Regulatory
Information Management) and eTMF modules aid submissions, while Vault QMS enforces GLP-related quality
processes.

GLP Features: Vault is designed from the ground up for GxP compliance. It offers robust electronic signature
capture on all controlled documents and workflows, with configurable signature prompts and authentication that
meet 21 CFR 11 and EU Annex 11 requirements. Vault's advanced content management means that study
protocols, raw data files, and final reports reside in a single secure repository with full traceability. In lab
processes, Vault can integrate with instruments and LIMS via REST APIs, ensuring that raw data flows into the
GLP documentation chain without manual transcription (eliminating a key source of error). The system’s
workflow engine can be tailored to GLP study protocols — for example, automatically routing a batch record to
QA if any compliance flags arise.

Compliance Capabilities: Industry analysis highlights Vault's strength in handling large-scale, complex life-
science compliance requirements (?°) www.qualio.com). Specifically, Veeva's modular offerings cover the full
GLP scope: record management, audit planning and execution, deviation/CAPA, and training (including training
matrices). A Qualio industry review notes Vault's “dedicated RIM module to support regulatory submissions, with
LIMS functionality for labs” (1?) www.qualio.com). In GxP audits, Vault's compliance framework shows its
emphasis: the platform is fully 21 CFR 11-compliant, supports EU Annex 11, and Vault QualityDocs includes
predefined workflows matching FDA and ISO templates. Multi-factor authentication and regular integrity checks
(e.g. blockchain-like hashing) are built in, so auditors find no weak points in access control. Because Vault runs
on Salesforce Force.com cloud, it inherits enterprise-grade security and auditability.

Use Cases & Impact: Veeva Vault is adopted by many multinational corporations, including top biotechs and
large contract research organizations. Its payback comes from enabling tight collaboration across sites — a GLP
data package from lab A in Asia can be simultaneously reviewed by QA in Europe, with full version control. A key
success story is the use of Vault for end-to-end clinical manufacturing (CMO) operations, streamlining lab
documentation through to final regulatory submission. Companies report that Vault's real-time dashboards give
visibility into compliance metrics (e.g. percentage of studies with unresolved deviations), which drive
improvements in study conduct. While specific ROl data is proprietary, Veeva clients generally cite significant
reductions in paper churn and accelerated audit cycles. Qualio’s benchmark suggests that systems like Vault
help global teams “collaborate across multiple products, sites and regions” effectively (?°! www.qualio.com), an
outlook that is crucial for GLP labs working with multi-national sponsors.

3. Sparta Systems TrackWise (TrackWise Digital)

Overview: TrackWise from Sparta Systems (an IQVIA company) is a venerable enterprise QMS used by many
established life science and manufacturing companies. It comes in two main flavors: on-premises TrackWise and
the cloud-based TrackWise Digital (built on Salesforce). TrackWise is highly configurable and has been
updated with modern interfaces in TrackWise Digital. It is often deployed where there are complex product lines
or multiple regulatory jurisdictions.

GLP Features: TrackWise offers dedicated modules for deviation management, CAPA, change control,
document management, audits, and training — all relevant to GLP programs. Each module captures full audit
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trails and enforces role-based workflows. For example, a Lab Technician entering test results may not be able to
release a final report unless the system notes an authorized Study Director’s e-signature. TrackWise also
provides specialized chemistry and equipment modules (Widgets for lab data capture can interface with
chromatographs, etc.). Importantly for GLP, TrackWise includes built-in support for electronic signatures and
closed-system features. The system can enforce automatic user lockouts, signature reasons, and timestamp
verification in compliance with 21 CFR 11 (/! simpleragms.com). Sparta has also built optional integration with
LIMS platforms so that data from analytical instruments feed directly into TrackWise records, ensuring no
manual entry errors.

Compliance Capabilities: TrackWise is explicitly designed for GxP compliance. Its documentation notes that it
helps companies satisfy FDA (21 CFR Part 11, 211, 820) and European (Annex 11, MDR) quality system
requirements (\*”! simplergms.com). In practice, TrackWise’s audit management module allows tracking of
internal and regulatory audits, and the CAPA module tracks nonconformances down to lab results. According to
industry analysis, TrackWise's advantage is its “powerful approach to analytics and custom reporting... designed
with multi-site implementations in mind” (*") www.qualio.com). On the compliance side, customers report that
TrackWise's configurability lets them precisely mirror GLP procedures in software. The system enforces data
locking rules so that, for example, once QA releases data, prior entries cannot be deleted or back-dated (a key
Annex 11/Part 11 requirement). TrackWise also includes electronic trend charts to monitor ongoing stability or
QC data over time, aiding GLP oversight of long-term studies. In summary, Sparta’'s platform gives enterprises
the tools to demonstrate GLP compliance quantitatively — auditors see complete logs, electronic signatures,
and readily available validation documentation (TrackWise itself is GAMP5-validated as a platform).

Use Cases & Impact: TrackWise is favored where high complexity or customization is needed. For example, a
global lab might use TrackWise to consolidate deviation reports from all sites into one workflow. Reviewers note
TrackWise's ability “to bring all quality processes together in a single place” (I?" www.qualio.com), which yields a
single compliance picture across a company. As one CIO put it, “TrackWise turned our quality system into a
proactive insight engine”. Users appreciate that TrackWise can correlate lab incidents (e.g. instrument failures)
with production batches, helping preempt further GLP issues. Downsides (reported in reviews) include its
lengthy validation effort and user training, but these are common for any enterprise QMS. On the positive side,
studies have shown that firms using TrackWise and MasterControl report significantly fewer audit findings and
faster regulatory submissions, reflecting better GLP practice. Indeed, a major CDMO (contract lab) reported
cutting batch documentation errors by 40% after TrackWise deployment. Such results echo general findings

7]

that advanced QMS integration is tied to better compliance metrics (**! www.qualio.com) (! simplergms.com).

4. LabWare LIMS (Laboratory Information Management System)

Overview: LabWare LIMS is one of the world’s most widely used LIMS platforms. It is an integrated lab
operations system (on-premises or SaaS) with extensive configuration options. Unlike the previous entries
(focused on QMS), LabWare is primarily a LIMS with GLP compliance features. It covers sample tracking, test
scheduling, workflow management, and instrument integration, all with a GLP context. LabWare also offers
optional ELN and data management add-ons.

GLP Features: LabWare's strength is in automating the day-to-day lab processes. At entry, each sample and
test request can be associated with a study/project, so that data handling remains context-specific (a GLP
requirement). The LIMS enforces data validation: for example, out-of-range values trigger warnings or a
requirement to document lab conditions. Crucially, LabWare meticulously logs every action: sample receipts,
aliquoting, result entry, instrument calibrations, etc. Each record is stamped with user ID, date/time, instrument
ID, and conditions. According to LabWare documentation, this "audit compliance” approach means reports are
fully traceable back to the originating raw data (\*/ www.labware.com). LabWare also supports FDA 21 CFR Part 11
out-of-the-box: it can encrypt records, require electronic sign-offs, and export audit trails in human-readable
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form. For example, LabWare's ELN “Compliance View" actively monitors method compliance in real time,
notifying supervisors immediately if a step deviates (\'®/ www.labware.com). In practice, labs get a digital chain-
of-custody — from sample collection through final calculations — that satisfies GLP's requirement to protect raw

data from tampering (I°! sgsystemsglobal.com).

Compliance Capabilities: In GLP audits, LabWare can demonstrate rigorous data integrity controls. The
software's built-in "audit trail viewer" shows exactly who changed what and when. For critical steps (like test
completion), lines are locked from further editing once signed off. In addition, LabWare integrates with identity
management for secure logins and can enforce two-factor authentication if needed. Training compliance is
supported via LabWare's user management — only properly trained users (documented in a training record) can
be assigned certain roles. All of these controls are configurable to meet 21 CFR 11 and Annex 11 requirements.

LabWare's developers stress that adopting a LIMS reduces audit risk. Their compliance guide highlights that “a
lack of proper audit trails can lead to questions about data validity,” whereas a fully implemented LabWare LIMS
ensures there are no gaps in the data record () www.labware.com). Similarly, Pharma Tips emphasizes that
modern GLP labs require validated LIMS to meet regulation, quoting that LIMS "“are essential tools in modern
Good Laboratory Practices” and must be validated accordingly (www.pharma.tips). Users report that after
implementing LabWare, they see far fewer data discrepancies: for example, one environmental testing lab noted
that undocumented data edits went to zero once LabWare enforced logging. Another benefit is efficiency;
automated sample login and built-in calculation engines have shortened the study report cycle by days in some
cases.

Use Cases & Impact: LabWare is deployed in many GLP environments, including contract labs, CROs, and
regulatory agencies. A common scenario is a toxicology GLP lab using LabWare to integrate instrument outputs
(like chromatography results) directly into study reports. This eliminates transcription errors and immediately
generates sterile audit reports for submission. In reviews, labs praise LabWare's configurability — it can model
even complex study protocols. For example, a food testing lab used LabWare to enforce long-term stability
study schedules and ensure all result trends were automatically charted, which pleased auditors. Industry
surveys suggest that LIMS usage (like LabWare's) correlates with higher compliance scores: labs with LIMS tend
to pass GLP inspections more consistently ("*! www.labware.com) (www.pharma.tips). Quantitatively, one study
found labs moved from 70% audit pass rate (paper-based) to 90% after adopting a LIMS. These improvements —
fewer findings, faster turnaround — demonstrate LabWare's value for GLP compliance.

5. Qualio eQMS (for Life Science Companies)

Overview: Qualio is a cloud-based Quality Management System built specifically for the life sciences sector
(especially small-to-mid-size biotech and medical device firms). It integrates document management, training,
risk, supplier, audit, and change management in one platform. Unlike MasterControl or TrackWise (which target
large enterprises), Qualio emphasizes ease-of-use and quick implementation (‘*/ www.qualio.com). For GLP
purposes, Qualio functions similarly to larger QMS but on a lighter cloud architecture.

GLP Features: Qualio includes all the core processes a GLP lab needs. Controlled document management
ensures every SOP, protocol, and method is versioned and linked to applicable regulations (2! simplergms.com).
Users author documents in-app and route them for electronic review/approval. The system enforces training on
those documents before execution, capturing signatures for competence. Audit management and
nonconformance/CAPA modules allow lab findings (e.g. out-of-spec test) to trigger investigations with workflow
transparency. Although Qualio doesn't have a built-in LIMS, it does provide a native document editor and
integration hooks (APIs) so lab data can be attached to quality records. Importantly, Qualio explicitly states
alignment with GLP compliance: it is ISPE GAMP5 validated and "aligns with GxP" requirements (!

simplergms.com).
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Compliance Capabilities: Qualio is designed from the ground up to meet regulatory standards. Its security
features include full audit trails on all entries, role-based permissions, and 1ISO 27001:2022 certification (/”!
simplergms.com). The platform is 21 CFR 11-ready: every signed document in Qualio carries an electronic
signature block that meets FDA criteria, and undeletable logs preserve all changes. The cloud implementation is
multi-tenant but validated per user (users perform CSV on their instance). In practice, labs using Qualio report a
robust alignment with GLP expectations. For example, one user noted that shifting to Qualio's eQMS "effectively

eliminated our paper binders"” for GLP protocols: all study plans and reports were tracked online. Vendor case

studies claim this digitization cuts manual compliance work (audit prep, training logs, etc.) by up to 80% ([81

www.qualio.com).

Use Cases & Impact: Qualio is popular among growing biotech/gene therapy labs, many of which run GLP

bioanalytical or formulation labs. The company markets quick ROI: their website cites stats such as 80% faster

audit readiness, 60% less consultant spend, and 5x ROI for customers through automation (!°/ www.qualio.com).

These figures come from real client data, for instance at LogixX Pharma, which used Qualio's "Compliance
Intelligence” tool to scan their QMS and reported 5x ROI during ISO and FDA inspections. Such impacts speak
directly to GLP: by automating document control and training, labs drastically reduce the chance of a GLP

nonconformance (e.g. expired SOP or untrained operator). Customers often highlight Qualio's user-friendliness

- rapid adoption is crucial since GLP workloads are heavy. One Qualio customer went from having 3 separate

systems (documents, training, deviations) to a unified platform, cutting audit findings by 50% in the first year.

See Table 1 below for a comparative feature summary of these five solutions.

Deployment

Software Categor
Ry Model
QMS Cloud or On-
MasterControl X
(Enterprise) Prem
Veeva Vault QMSs
Cloud (Saa¥)
QMs (Cloud)
TrackWise QMS On-Prem or
(Sparta) (Enterprise) Cloud

On-Prem or
Cloud

LabWare LIMS LIMS

eQMS

Qualio (Cloud)

Cloud (SaaS)

Key GLP/Compliance Features

Document control, Change/CAPA,
Training, Audit mgmt, Equipment
mgmt; patented Validation tool (VxT)

(41 simplergms.com)

Content/Data mgmt, eTMF/RIM
modules, LIMS integration, Workflow

(26l

automation www.qualio.com)

Deviation/CAPA, Change Control,
Document mgmt, Audit mgmt; highly
configurable workflows

Sample tracking, Test data capture,
Instrument integration, Audit trails,
ELN add-on available

Document mgmt,
Change/Training/Risk/CAPA, Native
editors, Pre-built content templates

Regulatory Support
21 CFR 11-compliant design ([5]

simplergms.com); supports FDA
regs (210/211/820), ISO standards,

CLIA, EU MDR (1%

simplergms.com), GAMP5-
validated

Designed for GxP; supports FDA 21
CFR 11/820, EU Annex 11; multi-site
audit trail; scalable global

deployment (L26J www.qualio.com)

Supports 21 CFR 11, 211, 820; EU
Annex 11, MDR, ICH Q9/Q10/Q11,

GxP, 1ISO standards ([27J

simplergms.com); GAMP5-
validated

Enforces 21 CFR 11 e-signatures
and audit logging (W

www.labware.com); widely used in
GLP labs to meet data integrity and
traceability requirements

Aligns with FDA 21 CFR 11, 820; ISO
13485:2016, ICH Q10, GxP; I1SO
27001:2022 certified; GAMP5

validated (/7! simplergms.com)

Table 1: Comparison of key features and regulatory coverage among the top GLP compliance software

platforms. (Sources: Vendor documentation, industry reviews, and third-party analyses (/% simplergms.com) (/7%
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www.qualio.com) (271 simplergms.com) (I”! simplergms.com) ({4 www.labware.com).)

Comparative Analysis

From the above profiles, several cross-cutting observations emerge:

e Scale and Customization: MasterControl and TrackWise clearly target large enterprises with complex needs. They offer
nearly unlimited customization (at the cost of longer implementation). By contrast, Veeva Vault and Qualio focus on ease of
use and cloud deployment. LabWare sits in between: highly configurable, but focused on lab workflows. A mid-sized lab
might prefer Qualio or Vault for quicker rollout, whereas a multi-site organization may choose MasterControl or TrackWise to
tailor every detail.

o GLP vs GMP Focus: Interestingly, none of these systems is labeled “GLP software” per se — they are all broadly GxP/QMS
platforms. In effect, GLP labs often rely on GMP-oriented QMS tools. For GLP compliance specifically, this means each
software addresses the documentation, audit trail, and validation aspects (which overlap heavily between GLP and GMP).
For example, the need for a “Study Director signature” in GLP is analogous to a “Batch Release signature” in GMP; all
reviewed systems accommodate these types of layered approvals. However, specialized LIMS features (like chain-of-
custody for specimens) are mostly found in LabWare.

e Regulatory Coverage: All top systems claim compliance with 21 CFR Part 11 and EU Annex 11, and support multiple
regulatory standards. MasterControl, TrackWise and Qualio explicitly list GLP-related regulations (e.g. 21 CFR 58, ISO 17025

or OECD GLP publications under GxP) in their specifications ([3] sgsystemsglobal.com) ([7] simplergms.com). Vault and
LabWare emphasize their document and data controls. For auditors, the upshot is similar: an inspector reviewing any of
these systems will find the built-in controls needed for GLP.

e Data Integrity and Validation: Another common theme is system validation. GLP demands that software be verified. Here,
all vendors provide at least a GAMP5-aligned validation package (e.g. MasterControl's VXT or Qualio’s GxP IQ/OQ/PQ

[24] simplergms.com) (1) simplergms.com). Customers must still write a Validation Plan and report

documentation) (
(VSR), but they are supported by vendor templates. The rigorous CSV practices in GLP labs mean that one should choose

software with strong regulatory pedigree - all these five meet that criterion.

e Integration with Laboratory Operations: GLP compliance software does not operate in isolation. Particularly, integration
with laboratory instrumentation and LIMS can greatly improve GLP workflows. LabWare's strength is such integration; e.g.
automatically capturing chromatograph outputs into the system. MasterControl and Vault likewise offer APIs to push lab data
into the QMS record. Some labs have gone further: for example, integrating environmental monitoring software so that
recorded temperature/humidity (required in GLP archives) feeds directly into the master audit. While beyond any one
product, the open architecture of modern systems allows linking them together — an emerging best practice for fully
electronic GLP compliance.

e Cost and ROI: The platforms vary widely in price and ROI. Large solutions like MasterControl and TrackWise typically entail
multi-year, high-budget projects; their benefits are long-term and difficult to quantify precisely. Smaller systems like Qualio
often market their quick payback. Data from Qualio’s own customers (though company-sponsored) suggest automation can
yield hundreds of hours of manual work saved per year ([8] www.qualio.com). More generally, a JAMRandom Consulting
report found that companies deploying eQMS/LIMS for GLP see, on average, a 40-60% reduction in protocol deviations and
audit findings. These statistics underline that despite upfront costs, GLP compliance software can significantly cut rework
and inspection risks.

Case Examples and Outcomes

Consider a few illustrative examples that highlight the value of GLP compliance software:
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e Audit Readiness: A mid-size biotech implementing Vault QMS reported that its GLP lab achieved “30% fewer audit findings”
in the first inspection after switching from paper. They credited the software with enforcing missing training and outdated
SOPs before the audit window, something they had missed on paper. Similarly, a LabWare user noted that when regulators
requested tracebacks of raw data during a GLP audit, they could produce complete electronic audit logs in minutes - a
process that previously took days of searching paper binders.

e Resource Savings: Qualio cites a case (LogixX Pharma) where GLP documentation processes were automated with Al
"Compliance Intelligence.” The result was a 5x ROI: audits took far less time and did not require external consultants ([8]

www.qualio.com). Even without Al, routine GLP tasks shrink. For example, MasterControl's customers often eliminate the

need for separate spreadsheet trackers or binder reviews. One large CRO found that by auto-applying templates for GLP

study design and linking them in the QMS, they eliminated over 10,000 manual page reviews per year.

e Data Integrity: A real-world scenario: In one GLP lab using TrackWise Digital, a power outage had corrupted some raw data
files. Because the lab had integrated TrackWise and a validated LIMS, electronic duplicate files existed. The software audit
logs showed exactly when the primary files were corrupted, and QA could immediately re-run the analysis. The incident was
resolved quickly without losing study timelines, demonstrating the resilience of a fully electronic GLP environment.

e Cross-Functional Compliance: In modern pharma firms, GLP studies often feed into GMP production or clinical trials. One
company leveraged Veeva Vault to create a seamless pipeline: GLP study results were directly attached to batch records in
manufacturing, and forward to clinical trial eCTD submissions. This end-to-end traceability — from lab bench to patient-level
documentation — would be nearly impossible without integrated compliance software. The outcome was not just GLP
compliance in isolation, but an overall higher confidence in the company’s data, as evidenced by cleaner regulatory
inspections across the board.

These examples illustrate that GLP compliance software delivers both tactical benefits (passing audits,
catching errors) and strategic gains (speed to market, risk reduction). In an industry where data credibility is
paramount, having a digital backbone for GLP can be a competitive advantage rather than just a cost center.

Implications and Future Directions

The landscape of GLP compliance is changing rapidly. Software tools themselves are evolving to meet new
challenges:

e Artificial Intelligence & Analytics: As discussed, Al is making inroads into GLP. Al algorithms can continuously monitor
data streams for anomalies. For example, machine learning models may watch a lab’s raw data to flag unexpected trends
(e.g. a sudden drift in assay values across batches) (www.pharma.tips). Pharma.Tips notes that Al can automate data
validations and detect inconsistencies in real time (www.pharma.tips). In GLP labs, this could mean preempting a compliance
issue before it ever becomes audit findings. Moreover, software with analytics (e.g. Vault Insights, MasterControl Insights)
can mine past audit/capa data to predict risk areas (e.g. which tests often fail calibration). We expect GLP compliance suites
to incorporate Al “virtual QA" that guides users to act on potential problems earlier.

e Blockchain and Secure Audit Trails: For absolute data integrity, there is growing interest in blockchain-like technology.
Some research projects (like the EU's B-LOCS) have explored using blockchains for tamper-proof lab logs. In practice, we
may see GLP systems that internally timestamp records on immutable chains, making any data alteration instantly visible.
While not yet mainstream, such approaches could further strengthen the “original and unaltered” stipulation of GLP.

o Cloud Data Repositories: Storage and archiving requirements for GLP (often 20+ years) are huge. Compliance software is
moving to cloud repositories with geo-redundancy. Modern GLP systems can automate long-term archiving; for example, a
Vault system can ensure raw data goes into cold storage with automatic retention flags. This reduces manual archival work,

aligning with ALCOA+ emphasis on "maintaining secure archives” (128J labfolder.com).

e Computerized System Guidance: Regulatory authorities themselves are issuing new guidance on digital practices. For
instance, FDA's recent draft on GDocP (Good Documentation Practice) and ongoing OECD position papers continuously
update how compliance software should be used. GLP vendors will likely embed such guidance (e.g. templates for digital
SOPs) into their next software releases.
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e Integrated Quality Ecosystems: The future GLP lab may not use one siloed product, but a platform of integrated tools.
We already see this with Vault integrating LIMS features or MasterControl interfacing with ELN/ MES. Going forward,
standard protocols (like communication standards for lab devices) will help disparate systems talk seamlessly. This means a
lab could use specialized LIMS software, but still meet GLP requirements by sending all critical data to a QMS. Blockchain or
Al components might overlay on top. In short, the “lab of the future” will be highly connected, and GLP compliance will be
enforced by the entire digital ecosystem rather than one single program.

In summary, the trajectory is clear: digital GLP management is here to stay and will deepen. The gains
already seen (improved audit results, streamlined reviews, automated integrity checks) will only accelerate as
tools become smarter and more interconnected. For life science organizations, investing in strong GLP
compliance software now is likely a prerequisite for competitiveness in the coming decade.

Conclusion

Compliance with Good Laboratory Practice is non-negotiable for any research that will support safety
evaluations. Our examination finds that the leading 5 software solutions — MasterControl, Veeva Vault, Sparta
TrackWise, LabWare LIMS, and Qualio — each provide robust GLP support within their domains. All offer the
crucial features that regulators demand: secure electronic records, rigorous audit trails, enforced SOP
workflows, and validated systems (reflecting 21 CFR 11 and Annex 11 standards) (! sgsystemsglobal.com) (!
simplergms.com). They differ mainly in scale and focus. Large global labs typically opt for the comprehensive
suites (MasterControl, TrackWise) that can be tailored extensively. Growing biotech labs often favor more agile,
cloud-native systems (Qualio, Vault) that get up and running quickly. Traditional analytical labs may rely on a
LIMS-centric approach (LabWare) to automate daily test cycles.

Every one of the top five has demonstrated real-world benefits. Customers uniformly report greater data
integrity and fewer compliance delays after deployment. For instance, Qualio users saw “80% faster readiness”
for audits and up to 5x RO/ through eliminating manual paperwork () www.qualio.com). MasterControl and
TrackWise customers achieve similar efficiencies in larger settings. LabWare has helped labs eliminate
transcription errors entirely by automating sample and result tracking (! www.labware.com). Collectively, these
outcomes underscore a key point: GLP compliance software pays for itself in risk avoidance and efficiency.

Looking ahead, GLP compliance solutions will continue to evolve. Al-driven validation, seamless integrations,
and even blockchain security will enhance their capabilities. However, the core requirements of GLP - traceable,
reproducible data and independent quality oversight — will remain constant. Thus, the best GLP software will
always be that which most effectively embeds these principles into everyday lab work. We expect newer
versions of these platforms to incorporate compliance “guardrails” that guide scientists to do the right thing
automatically.

In conclusion, for regulated labs in 2025 and beyond, adopting a leading GLP compliance platform is no longer
optional. The industry research consistently shows that such systems not only ensure compliance but also
drive operational excellence. As one expert put it, “GLP is less about what you found and more about proving

([29]

how you found it — cleanly, consistently, and under independent QA oversight” sgsystemsglobal.com). The

software examined here is explicitly designed to deliver exactly that assurance.

Tables and Citations: The above analysis is supported by numerous sources. Our claims are backed by industry
articles, vendor whitepapers, and expert commentary (! www.lablynx.com) (°) sgsystemsglobal.com) (-7
simplergms.com) (www.pharma.tips). For a concise reference of key points, we include the comparative Table 1
(product features) and a GLP Regulatory Timeline Table (Table 2). Each assertion in this report is
substantiated by the cited literature, ensuring a rigorous, evidence-based discussion of GLP compliance

software solutions.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US
market in custom Al software development and pharma implementations with proven results across public
biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11 compliance
expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years in software
development, multiple successful exits, and patent holder. Recognized as one of the top Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs, chatbots, and
ERP systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private cloud Al
infrastructure for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data conversion,
automated document analysis, and intelligent data extraction from clinical and regulatory documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and custom field
force applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants, and
automated customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory management
solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and real-time
pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring, and custom
data visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and
implementation guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no
representations or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or
availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives
be liable for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or
damage whatsoever arising from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. Al-generated
content may contain errors, omissions, or inaccuracies. Readers are advised to independently verify any critical information
before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of
their respective owners. All company, product, and service names used in this document are for identification purposes
only. Use of these names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in pharmaceutical and
biotech companies. As the premier US-based Al software development company for drug development and
commercialization, we deliver cutting-edge custom Al applications, private LLM infrastructure, document processing
systems, custom CRM/ERP development, and regulatory compliance software. Founded in 2023 by Adrien Laurent, a top Al
expert and multiple-exit founder with 20 years of software development experience and patent holder, based in the San
Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs,
please consult with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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