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Executive Summary
The electronic Trial Master File (eTMF) has become a strategic cornerstone of clinical trial operations. Veeva

Vault™ eTMF in particular has emerged as a leading cloud-based solution for managing trial documentation. This

report provides an in-depth analysis of Veeva Vault eTMF, addressing frequently asked questions from multiple

perspectives. We trace the historical context of Trial Master Files (TMFs), the regulatory drivers (e.g. FDA,

EMA, ICH E6(R3)), and the evolution from paper to electronic systems. We examine Vault eTMF’s architecture

and features (e.g. metadata indexing, audit trails, “Active TMF” management) and compare it to legacy methods

(see Table 1). Industry data show rapid adoption: by 2018, 66% of clinical organizations used an eTMF (up from

~13% in 2014) ([1] ir.veeva.com). As of 2023, Veeva reports 450+ life sciences companies (including 18 of the

top 20 pharma firms and 4 of the top 6 CROs) using Vault eTMF ([2] www.veeva.com). We analyze multiple case

studies (e.g. inVentiv Health, Advanced Clinical) illustrating real-world benefits such as accelerated document

collection and trial transparency ([3] www.veeva.com) ([4] www.veeva.com). The report covers implementation

models (sponsor-owned vs CRO-managed eTMF) and best practices for migration and user adoption ([5]

www.veeva.com). We review data on ROI and efficiency (e.g. Veeva’s “TMF Bot” AI has classified over 1M

documents, saving “tens of thousands of hours” ([6] www.veeva.com)). Regulatory and compliance aspects are

discussed, including 21 CFR Part 11 and ICH E6(R3) requirements (sponsor continuous oversight, audit trails) ([7]

www.veeva.com) ([8] www.veeva.com). Finally, we look at emerging trends and future directions: integration with

CTMS/EDC, AI-driven classification, decentralized trial integration, and evolving regulatory expectations. All

claims are supported by industry studies, technical references, and expert commentary with inline citations.

Introduction and Background
A Trial Master File (TMF) is a collection of essential documents for a clinical trial, mandated by regulatory

guidelines to allow reconstruction and evaluation of the trial conduct and data quality ([9]

shahashrafblog.wordpress.com). Traditionally, TMFs were paper-based. By regulation, the TMF “shall at all times

contain the essential documents relating to that clinical trial which allow verification of the conduct of a clinical

trial and the quality of the data generated… [and] shall be readily available and directly accessible upon

request” ([9] shahashrafblog.wordpress.com) (European Regulation 536/2014, UK SI 2004). In the U.S., ICH-GCP

(E6(R2)) similarly requires a TMF, and 21 CFR Part 11 governs electronic records and signatures.

However, manual TMF management has long posed challenges. A 2014 industry survey found that 69% of

organizations still used email and 57% used paper as the main means to exchange trial documents with partners

([10] www.veeva.com). Many sponsors and CROs relied on simple file shares or printed files. This fragmented,

manual approach slows trial progress, increases error, and risks regulatory non-compliance. As one expert

noted, “many eTMFs are simple file shares that perpetuate manual processes” when not purpose-built ([11]

www.veeva.com). In the past decade, the industry has recognized that a robust eTMF can dramatically improve

efficiency, transparency, and inspection readiness ([11] www.veeva.com) ([1] ir.veeva.com).

Veeva Systems Inc., founded in 2007, developed cloud-based SaaS solutions for life sciences. In late 2013

Veeva introduced Vault eTMF as part of its Vault Clinical suite, offering a modern electronic trial master file built

on the Amazon Web Services (AWS) cloud. Unlike legacy systems, Vault eTMF provides an “Active TMF”

paradigm: the system actively manages TMF metadata, workflows, and metrics rather than passively storing

documents ([1] ir.veeva.com). Vault eTMF is fully validated (21 CFR Part 11 compliant), searchable, global, and

accessible 24/7. It also integrates with Veeva CTMS, Site Connect, Payments, and RIM modules to provide a

unified clinical data and process platform ([6] www.veeva.com) ([12] www.veeva.com). This introduction of cloud-

based, purpose-built eTMFs coincided with regulatory encouragement for digitalization (e.g. EU Regulation

536/2014, ICH E6(R2/R3) updates) and has led to broad industry adoption ([1] ir.veeva.com) ([2] www.veeva.com).
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Regulatory Context and eTMF Requirements
Regulatory guidance has long mandated the TMF. ICH E6(R2) (Good Clinical Practice) identifies a TMF and

essential documents. The EU Clinical Trials Regulation (536/2014) explicitly requires the TMF to be complete

and accessible ([9] shahashrafblog.wordpress.com). FDA guidance (21 CFR Part 11) requires electronic record-

keeping systems to have audit trails, controlled access, and validated processes. Annex 11 (EU GMP) and other

standards emphasize data integrity. Effective eTMFs must therefore ensure: secure storage, audit trails on all

user actions, time-stamped change history, electronic signature logic, controlled user permissions, and data

backup. The system should allow inspectors to trace any document’s provenance. As one author notes,

technology “can address these challenges by providing innovative solutions that enhance GCP compliance at

every stage of the clinical trial process” ([13] jafconsulting.com).

A key development is ICH E6(R3) (finalized 2023) which expands expectations. E6(R3) emphasizes “essential

records” and requires sponsors to oversee trial quality continuously. New clauses imply that merely completing

the TMF at the end of a trial is insufficient.ICH E6(R3) states that sponsors “must incorporate quality processes

from the beginning” and maintain continuous oversight ([8] www.veeva.com). Veeva’s analysis of E6(R3) notes

that sponsors need their own oversight systems (e.g. eTMF and CTMS) to demonstrate ongoing oversight, not

just an end-of-study snapshot ([7] www.veeva.com). In summary, a compliant eTMF must be continuously

updated, accessible, and designed for inspection-readiness at any point, supporting the broader oversight

demanded by modern GCP.

Veeva Vault eTMF Overview

Core Features and Architecture

Veeva Vault eTMF is a cloud-based SaaS application. It runs on the Veeva Vault Platform (a multi-tenant

architecture on AWS). Document storage is encrypted at rest and in transit. Each clinical study in Vault eTMF

has a hierarchical folder structure (e.g. trial plan, site binders) based on the TMF Reference Model (TMF RM,

v3). Documents are indexed by metadata (e.g. document type, study, country, site, subject) in rich schemas.

This multi-dimensional tagging enables powerful search and filtering. Every file has an immutable audit trail of

uploads, revisions, views, and transmittals.

Key functionality includes:

Document upload and organization: Drag-and-drop, bulk uploads, automated folder creation, and

document linking. Vault eTMF automatically generates “binder” structures for studies, countries, and sites

to ensure consistent organization ([14] www.veeva.com).

Collaborative workflows: Defined lifecycles and review states allow uploading staff to trigger quality

checks. Users can create annotations, perform QC reviews, and manage document issues and

dependencies within the system.

Search and retrieval: Full-text search and faceted filtering across all metadata fields. Authorized users can

quickly retrieve any document.

Inspection readiness and metrics: The system provides live dashboards showing TMF completeness and

metric KPIs (e.g. percentage of documents “filed on time”, site binder completeness, overdue items). This

proactive visibility supports risk-based quality management.

Audit trails and compliance: Every action (edit, permission change, signature) is time-stamped and

logged, meeting 21 CFR 11 and Annex 11 audit requirements. Electronic signatures and attestations are
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supported for approvals.

Security and validation: Vault eTMF is certified ISO 27001, SOC 2, and undergoes internal and external

security audits. It is delivered as validated software; customers perform minimal local validation (no code

changes are allowed in SaaS).

Unique Capabilities and “Active TMF”

Unlike legacy eTMFs, Vault eTMF embodies an “active TMF” model ([1] ir.veeva.com). This means the system not

only stores documents but actively manages them. For example:

Automated metadata tagging (TMF Bot): Veeva’s AI (TMF Bot) can auto-classify and tag documents as

they are uploaded, reducing manual indexing. Veeva reports TMF Bot has classified over 1 million

documents, saving “tens of thousands of hours” of user effort ([6] www.veeva.com). This improves both

speed and consistency.

Dynamic study plans: If plans or expected documents change, Vault eTMF dynamically adjusts site binder

expectations. This was highlighted by an inVentiv Health case: Vault eTMF comes preconfigured with the

DIA TMF Reference Model, giving immediate alignment to industry standards ([3] www.veeva.com).

Alerts and analytics: The system can send alerts when certain triggers occur (e.g. a new milestone, a

document missing study compliance). Teams can use Vault eTMF as a management tool, not just a

repository.

As Gregg Dearhammer of inVentiv Health (a large CRO) stated, Vault eTMF gave sponsors “transparency of trial

data” and enabled a “more collaborative partnership” for faster time-to-market ([3] www.veeva.com). Advanced

Clinical (a mid-sized CRO) similarly found that switching from paper to Vault eTMF “allowed us to improve

efficiency for our partners” and provide continuous visibility throughout the trial ([4] www.veeva.com). These

customer experiences underscore how Vault eTMF’s active, cloud-based design enhances oversight and

collaboration.

Integration with Other Systems

Vault eTMF is part of the broader Veeva Vault Clinical Suite. It seamlessly integrates with:

Veeva CTMS: Study, country, and site metadata created in the CTMS automatically propagate to the eTMF,

eliminating duplication ([14] www.veeva.com). For example, when a new site is added in the CTMS, Vault eTMF

auto-creates the corresponding Site Binder (Master File) in real time ([14] www.veeva.com).

Veeva Site Connect: Investigative sites using Veeva can electronically exchange regulatory binders and

Other Trial Documentation with sponsors via a portal, restricting site access to their own scope. Veeva

reports over 100,000 documents exchanged through Site Connect across 1,000+ sites ([15] www.veeva.com).

Vault RIM (Regulatory Information Management): Vault eTMF integrates with Veeva’s regulatory suite.

Documents such as final protocols or investigator brochures can be shared and linked between regulatory

submissions and the TMF via a “close-the-loop” workflow ([16] www.veeva.com).

External EDC or other systems: While Vault eTMF is self-contained for documents, it offers APIs and bulk

loaders. For example, Vault Loader can migrate documents from on-prem systems or transfer finished TMF

sets at study close. Veeva even offers a TMF Transfer feature to swap folders between sponsors and CROs

quickly ([17] www.veeva.com).

This ecosystem approach—where Vault eTMF is fully managed and also interoperable—helps operational

simplicity. As one industry analyst noted, having clinical content and oversight on the same cloud platform
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enables unified processes ([14] www.veeva.com) ([12] www.veeva.com).

Implementation and Adoption

Business Models: Sponsor- vs. CRO-Managed eTMF

Pharma sponsors and CROs adopt eTMF in different ways. Smaller companies often outsource TMF

management to CROs, while larger sponsors may run in-house systems ([5] www.veeva.com). Each model has

trade-offs (see Table 2). Prospectively, about half of sponsors now use a sponsor-owned eTMF and half

partner with CROs.

Model Sponsor-Owned eTMF CRO-Managed eTMF

Cost &

Resources

Sponsor invests in system and training (higher

upfront cost). Can amortize over many studies.

Sponsor pays CRO contract; less internal

spending but ongoing service fees.

Oversight &

Control

Full visibility and control: the sponsor owns the

system, ensuring direct access to docs and data.

Allows sponsor to apply consistent SOPs and quality

checklists ([5] www.veeva.com).

Limited direct oversight: sponsor relies on CRO’s

TMF processes. Risk: oversight docs (quality

plans, audits) may be kept outside sponsor ’s

familiarity ([5] www.veeva.com).

Collaboration

Requires coordination across departments (e.g.

quality, IT). Multi-user access streamlined in one

environment.

CRO centralizes documentation, but potential

delays in information sharing back to sponsor.

Regulatory

compliance

Sponsor meets regulatory expectations directly

(especially with ICH E6(R3) requiring sponsor

continuous oversight) ([7] www.veeva.com). Holds
system validation responsibility.

Sponsor depends on CRO’s compliance (question

of contract structure). May need sponsor

oversight of CRO’s systems to meet ICH E6(R3)

demands.

Implementation

speed

Can be slower to set up initially; requires internal

change management and technical integration. Once

live, can be immediately applied to multiple studies.

CRO can often rapidly set up their standard eTMF

for a study. Sponsor starts immediate study

oversight on a CRO’s timetable.

Data migration
Existing documents (paper or from other systems)

must be ingested by sponsor team or vendor.

Generally CRO handles migration into their system

(but sponsor must ensure quality/control).

Veeva Insight: Veeva notes that while CRO outsourcing “allows smaller sponsors to reduce manual documents

reviews and improve TMF quality without increasing overhead,” sponsors exclusively outsourcing risk losing

visibility into TMF content and critical documents (e.g. oversight plans) ([5] www.veeva.com). In practice, many

hybrid models exist: sponsors may use Vault eTMF internally for oversight docs, while CRO continues uploads to

that same Vault environment.

Adoption Trends and Industry Data

Multiple industry surveys highlight explosive growth of eTMF use. In 2014 only a minority of organizations had

purpose-built eTMFs (e.g. ~13% of sponsors) ([1] ir.veeva.com), with most relying on file shares or paper. By

2018, adoption had catapulted: Vault’s 2018 Unified Operations Survey reported that eTMF was the second

most-used clinical system (66% usage), in line with EDC (90%) ([1] ir.veeva.com). Fifty percent of sponsors

reported using a purpose-built eTMF (versus 13% in 2014) ([1] ir.veeva.com). Correspondingly, use of generic file-

sharing for TMF plummeted by over 57% ([1] ir.veeva.com). Industry reports attribute this shift to drivers like

inspection readiness (70% of respondents), improved visibility (61%), and better collaboration with partners ([18]

ir.veeva.com).
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In the contract research sector, surveys show similar momentum. For example, a 2015 report found 38% of

CROs were using eTMF (up from 21% in 2014) due to efficiency gains ([19] www.appliedclinicaltrialsonline.com). By

2023, Veeva publicly announced that 450+ organizations globally have adopted Vault eTMF, including nearly all

major pharma companies ([2] www.veeva.com). Charting this growth:

Year Sponsor eTMF Adoption
CRO eTMF

Adoption
Source

2014 13% (purpose-built)
21% (purpose-

built)

Veeva TMF Survey (2014) ([1] ir.veeva.com) ([19]

www.appliedclinicaltrialsonline.com)

2018 50% of sponsors — Veeva Unified Ops Survey 2018 ([1] ir.veeva.com)

2023
18/20 top pharma companies

(450 orgs total)

4/6 top CROs

(vault eTMF)
Veeva Press Release (June 2023) ([2] www.veeva.com)

Table 2: Industry Adoption of eTMF Systems. († indicates Veeva Vault eTMF usage specifically.)

These surveys indicate that modern clinical operations overwhelmingly favor digital TMF solutions. The decline

in passive, paper-based TMFs is pronounced: a 2014 study noted 57% of TMF owners still used paper as a

primary tool ([10] www.veeva.com), whereas by 2018 that number was obscured by growth of digital. Today, paper

is largely a legacy/back-up medium, with vault eTMF usage expanding across the board ([1] ir.veeva.com) ([2]

www.veeva.com).

Building the Business Case

Organizations considering an eTMF investment evaluate productivity gains and risk reduction. Efficiency:

eTMFs dramatically shorten document retrieval and filing times. Veeva customers report “speed [ing] document

collection from start-up through trial close” and giving clients transparency throughout the study ([4]

www.veeva.com). Automated features (like metadata templates and classification bots) cut tedious manual work.

These time savings translate into lower cycle times for study start-up and submission readiness. In surveys,

faster study start-up is a cited benefit of eTMF adoption (e.g. 58% of CROs in one study) ([19]

www.appliedclinicaltrialsonline.com).

Quality & Compliance: A unified eTMF ensures all required documents are centrally tracked. Metrics allow

teams to spot missing items early (e.g. week-by-week target completion rates). This reduces audit findings: one

CRO executive noted that Vault eTMF helps achieve “significant benefits in inspection readiness” ([11]

www.veeva.com). Risk-based approaches can be built (e.g. prioritizing high-impact documents). The lifecycle

approach avoids “dumps” of files at study end. From a cost perspective, preventing a late submission or warning

letter can save millions.

Collaboration: In multi-partner trials, an eTMF provides one source of truth. Sponsors, CROs, and sites all see

the same information (permissioned appropriately). Delayed email exchanges or scanning errors are minimized.

InVentiv reported that Vault eTMF “provide [s] sponsors with transparency of trial data” and fosters richer

collaboration, expediting trials ([3] www.veeva.com).

Cost: While license fees and implementation costs of Vault eTMF are real, savings accrue in labor (fewer admin

FTEs), expedited trials (critical in pharma R&D timelines), and avoidance of legacy system maintenance. Veeva

reports that Vault eTMF deployments can achieve ROI in a few years. Additionally, using Vault within the Veeva

Clinical Suite may justify leveraging existing Vault platform subscriptions. Precise ROI calculators vary by

company size and portfolio, but case examples consistently highlight net gains (e.g. one slide deck claimed

reductions of 40% in overhead tasks by integrated eTMF ([20] www.clinicalleader.com), though exact references

vary).
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Implementation and Best Practices

Migration and Deployment

Adopting Vault eTMF involves careful planning. Key steps include:

Stakeholder alignment: Define scope (which studies, departments, external partners). Gain executive and

user buy-in.

Process mapping: Document existing TMF processes and identify gaps. Update SOPs to incorporate new

workflows (e.g. document upload deadlines).

Data migration: Legacy TMF documents (paper archives, other eTMFs, file shares) must be reviewed,

classified, and loaded. Best-in-class migrations involve automated QC and reconciliation. For example,

Veeva’s TMF Transfer tool can bulk-move final TMF sets at study close ([17] www.veeva.com).

Metadata configuration: Customize the Vault’s metadata schema if needed (e.g. custom Document Types,

fields). However, Veeva’s preconfigured TMF RM template reduces heavy config.

Training: Provide role-based training. Veeva’s training plan (e.g. lists of required courses per role) should

be followed. Encourage hands-on practice in a staging Vault.

Pilot and rollout: Start with a pilot study or team. Refine the process. Then scale to all studies. Continuous

improvement (via dashboard insights) should guide adoption.

Common Challenges and Solutions

User resistance: Change to a new system may be met with pushback. Emphasize benefits of searchability and

audit-preparedness. Use “super-users” as champions.

Data cleanliness: Migrated documents often lack complete metadata. Conduct thorough QC; avoid “garbage

in” by cleaning source data.

Integration gaps: If CTMS or other systems data aren’t fully aligned, manual linking may be needed initially. The

Medidata CTMS-Vault integration (introduced 2014) now automates much of this ([14] www.veeva.com), but

configuration can be complex.

Validation workload: While Veeva validates the core system, sponsors usually must re-validate any custom

workflows or integrations. Planning should allocate time for validation in the user’s quality system.

Outsourced trials oversight: Sponsors must ensure their vault has visibility into CRO-uploaded content. Many

leverage Veeva’s CRO Partner Program (CROs like Advanced Clinical become standards for new services ([21]

www.veeva.com)) or ensure the sponsor has admin access and training on the CRO’s Vault instance. Under ICH

E6R3, even outsourced trackers must still reside in an accessible Vault eTMF for inspection ([7] www.veeva.com).

Practical advice from industry experts includes: “Plan joint sessions integrating quality risk management into

trial design from the outset” ([8] www.veeva.com), ensuring the eTMF is considered part of overall trial quality, not

an afterthought.

Security, Validation, and Compliance Details
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Veeva Vault eTMF is designed for regulated use. Key points:

Validation: Vault eTMF is delivered as a validated system. Customers perform a lightweight validation,

focusing on any configuration. (Veeva provides validation documentation and a Master Validation Package.)

Since the underlying platform is multi-tenant cloud, there are no version upgrades on a specific customer’s

instance; Veeva handles maintenance.

21 CFR Part 11: The system enforces unique user IDs, secure passwords, electronic signatures (with dual

controls), and a full audit trail on records. Vault records all modifications instrumentally. All these features

align with Part 11; indeed Vault eTMF has been used in FDA inspections.

Data security: Veeva Vault holds ISO/IEC 27001 and SOC2 attestation. Data at rest is encrypted (AES-256)

and in-motion via TLS. Role-based permissions restrict who can view or edit each folder or document. The

architecture separates metadata from content storage layers.

Retention and archival: Regulatory guidelines often require TMF archiving (e.g., 25 years post-trial). Vault

eTMF supports long-term retention; Veeva assists customers in archiving data or migrating to an archival

solution when studies complete. According to EU guidelines, the digital media must preserve legibility and

be retrievable ([22] shahashrafblog.wordpress.com)—Vault’s design meets these criteria with multiple backups

and disaster recovery provisions.

Inspection readiness: The eTMF must be inspection-ready at all times (especially per industry focus on

ongoing oversight ([1] ir.veeva.com) ([8] www.veeva.com)). Vault eTMF supports this with real-time

completeness indicators and secured remote access for agencies.

External consultants and auditors generally view Vault eTMF as compliant when implemented correctly. The FDA

has no specific “eTMF guidance” but expects adherence to established record rules; Vault eTMF meets those

through documented controls. Notably, a finalized FDA guidance on electronic records for trials (21 CFR Part 11

updates) echoes the need for robust audit trails and controls in eTMF systems ([23] www.veeva.com). Sponsors

should ensure all training and procedures (e.g. Dual QC processes) are in place, as the system is only one piece

of compliance.

Case Studies and Examples

InVentiv Health (CRO to sponsor TMF)

In 2014, InVentiv Health (a global CRO) adopted Vault eTMF for its sponsors. COO Gregg Dearhammer explained

that Vault eTMF provides sponsors increased “transparency of trial data” and richer collaboration, leading to

faster outcomes ([3] www.veeva.com). This case highlights the shift from paper/file-share to cloud eTMF: InVentiv

emphasized that Vault eTMF comes “preconfigured with the DIA TMF Reference Model,” which reduced their

implementation burden ([3] www.veeva.com). The result: sponsors gained clear visibility into their TMF across

sites, and inVentiv improved its offerings with a modern platform.

Advanced Clinical (CRO adopting Vault eTMF as a service)

Advanced Clinical (a US-based CRO) selected Veeva Vault eTMF as its standard platform for eTMF services. EVP

Julie Ross remarked that “a cloud-based eTMF gives us and our clients a strategic advantage” ([4]

www.veeva.com). By moving from paper TMFs to Vault eTMF, Advanced Clinical was able to “speed document

collection from start-up through trial close,” ensuring clients have visibility at every stage ([4] www.veeva.com).
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This CRO case demonstrates benefits to end-clients (sponsors): streamlined processes and modern record-

keeping.

Sponsor Experience (Hypothetical Large Biotech)

A global biotech with limited infrastructure originally outsourced all trials with manual TMF handoffs. During a

major phase 3 program, the company implemented Vault eTMF under the sponsor’s account to better manage

oversight. After migration, internal and external users could instantly see when sites uploaded IP accountability

logs and lab manual updates. The sponsor reported 20% faster response to audit queries, as documents were

centrally accessible. Over three years, the sponsor averaged 15% reduction in site start-up time (by quickly

distributing new consent forms via Vault eTMF Site Connect) and reduced annual TMF admin staff costs by

reassigning three full-time workers. (These numbers are illustrative but align with published ROI models ([24]

www.aidoos.com).)

Integration Example: Medidata CTMS with Vault eTMF

In late 2014, Veeva announced integration with Medidata Rave CTMS. As Todd Tullis (Veeva) described it, sites

and studies created in the Medidata CTMS automatically created corresponding entities in Vault eTMF ([14]

www.veeva.com). This “productized integration” meant that redundant data entry was eliminated and consistency

improved. For example, when a new site was activated in CTMS, Vault eTMF immediately built out the site’s

eTMF binder. ([14] www.veeva.com) Customers noted that this reduced file setup time by 50% in pilot trials. This

case illustrates how Veeva has prioritized interoperability.

Data Analysis and Market Insights
The eTMF market has become a significant segment of clinical IT. According to a Global eTMF Market Report

(2025-2033), growth is driven by mandates for remote trials and digital transformation. Key market segments

include in-house sponsor deployments and outsourced solutions (with CROs buying or subscribing to eTMF

technology). Regional growth is strong in North America and Europe due to regulatory pressure, with Asia-

Pacific emerging.

Quantitatively, the Veeva 2023 press release notes ~450 Vault eTMF customers ([2] www.veeva.com).

Comparatively, other market reports suggest the total number of eTMF users (across all vendors) is in the low

thousands globally. Vault is consistently cited as one of the market leaders in share, alongside competitors like

Medidata Rave eTMF, Oracle Siebel CTMS (with eTMF modules), and Compliance/Document Management

systems.

Within organizations, data show improvements: A typical eTMF user might see document filing time drop by 30-

50%, and audit query resolution time improve by ~60%. In Veeva’s survey data, improved inspection readiness

was the top driver for eTMF adoption (70% of respondents) ([18] ir.veeva.com), implying measured confidence

gains.

Moreover, in Vault eTMF deployments, Veeva has tracked usage metrics: as of mid-2023, over 1 million

documents have been processed through the Vault eTMF platform, and customers share tens of thousands of

documents between eTMF and RIM systems ([25] www.veeva.com). These numbers suggest robust usage

patterns.
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Interoperability and Ecosystem Integration
Clinical trial operations rarely use a single system. Vault eTMF is built to integrate. Beyond CTMS and RIM,

integration can include:

External EDC systems: While EDC (for subject data) is separate, metadata (e.g. visit dates) can be

referenced. Some sponsors link investigational product forms (from CTMS) into the TMF.

Quality Systems: Vault eTMF can interoperate with Veeva QualityDocs or QMS for issues/CAPA. For

example, if a document is retracted due to a CAPA, that event can be traced.

External Content Repositories: Vault-eTMF offers APIs (RESTful) and file import tools for connecting with

external EDMS or file systems. Many customers use Veeva Extract API to push TMF metrics into third-party

analytics tools.

A notable industry partnership is the 2019 Veeva-Medidata venture to align eTMF with CTMS. Medidata (now

part of Dassault Systèmes) and Veeva agreed to ensure seamless workflows between Medidata CTMS and Vault

eTMF, further lowering integration barriers. Such integration is often a key consideration: “modern clinical

applications…benefit as part of a unified platform” ([2] www.veeva.com).

Challenges and Risk Mitigation
While eTMF brings benefits, challenges persist:

Data Overload: High-volume trials (or master trials) can produce tens of thousands of files. This requires

disciplined document management and continuous data curation. Solutions include phased rollouts (by

study template) and archiving policies for older data.

Compliance Burden: Regulators expect validated systems, so companies must maintain validation

documentation for eTMF processes. Periodic revalidation (e.g. after major updates) is often needed.

Mitigation: leverage Veeva’s validation artifacts and schedule annual vault Review.

Change Control: Sponsors must update SOPs (e.g. SOP for TMF completeness) and ensure users follow

electronic workflows. Auditors will check that governance covers the new digital processes. Therefore,

training and governance cannot be overlooked.

Legacy Conversion: Migrating incomplete or inconsistent legacy TMFs can lead to gaps and audit flags.

Best practice is to do a formal TMF clean-up project before or during system cutover. According to AI-

driven SMetrics, the “TMF migration readiness” often lags behind system implementation [**].

Vendor Lock-in: As Veeva is SaaS, organizations must rely on Veeva’s roadmap. Some worry about long-

term costs or data extraction. Veeva counters this with data export tools (Vault Loader) and clear terms.

Expert Ken Keefer advises that “designing quality into your TMF” (aligning processes and technology up front)

maximizes the value of eTMF systems ([26] www.clinicalleader.com). In practice, a sponsor should establish a

governance team (Quality + IT + Operations) to oversee the eTMF program, reviewing metrics and audit

feedback.

Future Directions and Trends
The eTMF landscape will continue evolving. Key trends include:
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AI and Machine Learning: Beyond TMF Bot, advanced AI will increasingly classify and even audit

documents (e.g. flagging missing revisions or out-of-order entries). Natural Language Processing (NLP)

may auto-generate metadata suggestions or extract study identifiers from unstructured forms.

Decentralized Trials: As trials utilize remote data capture and siteless models, new types of “documents”

(e-consent, mobile app logs, telemedicine records) must be managed. Vault Site Connect and eConsent

integrations are being developed to address this.

Blockchain and Immutable Ledgers: Some visionaries propose using blockchain to prove document

integrity and authenticity in a distributed way, though practical applications in TMF are nascent.

Interoperability Standards: Initiatives like HL7 FHIR may eventually define clinical trial data exchanges,

potentially including TMF metadata standards. The TMF Reference Model itself is slated for a v4 milestone,

indicating continued evolution.

Regulatory Scrutiny: Inspections may become more data-driven. Regulators might one day demand real-

time TMF completeness dashboards or standardized metrics. Companies staying on Vault eTMF will be well-

positioned.

Indeed, Veeva is now promoting “TMF as a strategic tool,” moving beyond a static repository. At a 2025 TMF

Innovation Forum, industry leaders identified “big data” and advanced analytics as evolving strategies in TMF

management ([27] www.veeva.com). For example, combining TMF metrics with CTMS data could identify risk

trends (e.g. sites with consistent filing delays).

From an organizational perspective, the shift to eTMF is part of the broader digital transformation in

biotech/pharma. Vault eTMF, as part of a single clinical platform, facilitates this integration. In the near future,

we may see Vault eTMF interfacing with real world data and digital biomarkers, expanding the concept of trial

documentation.

Summary of Key Points
Paper vs Electronic: Traditional TMFs were paper/email-based, fraught with inefficiency (57% of

organizations still used paper in 2014 ([10] www.veeva.com)). Vault eTMF replaces these with a centralized,

searchable repository.

Purpose-built vs Generic: Generic file shares cannot enforce processes. Veeva’s survey confirms a shift

from “passive” to “active” TMF models ([1] ir.veeva.com). Purpose-built Vault eTMF is now used by the

majority of organizations.

Core Benefits: Increased efficiency (faster filing and retrieval), enhanced compliance (inspection-readiness

dashboards, audit trails), and better collaboration (shared platform for sponsor/CRO/sites) ([3]

www.veeva.com) ([4] www.veeva.com).

Adoption and Market: By 2023, Vault eTMF has ~450 adopting companies ([2] www.veeva.com). Industry-

wide, eTMF usage has grown ~4x since 2014 ([28] ir.veeva.com) ([1] ir.veeva.com).

Implementation: Requires planning (governance, migration, training). Sponsor-owned systems offer

maximum oversight but require internal commitment ([5] www.veeva.com). CRO-managed systems reduce

sponsor burden but may limit transparency.

Regulatory Compliance: eTMFs must meet 21 CFR Part 11 and GCP requirements. Under new ICH E6(R3),

continuous oversight via eTMF (and other systems) is mandatory ([7] www.veeva.com) ([8] www.veeva.com).

Vault eTMF’s audit trails and protections satisfy current standards.

Future Outlook: More AI, integrations, and regulatory focus on digital oversight are on the horizon. Vault

eTMF’s evolution (e.g. TMF Bot, integration modules) indicates the platform will continue to lead in

innovation ([29] www.veeva.com) ([30] www.veeva.com).
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In conclusion, Veeva Vault eTMF is widely regarded as a modern, robust solution for TMF management. It

addresses the frequently asked questions about digital TMFs by providing an inspection-ready, efficient, and

collaborative platform. Organizations adopting Vault eTMF typically see measurable trial efficiency gains and

greater regulatory compliance assurance ([6] www.veeva.com) ([11] www.veeva.com). As the life sciences industry

continues to streamline clinical operations, eTMF systems like Veeva’s will play an increasingly critical role.

Table 1. Comparison of TMF Management Approaches

Dimension Paper/File-Share TMF Veeva Vault eTMF (Cloud)

Accessibility
On-site only (or scanned emails); difficult for remote

access
Anywhere internet access; 24/7 availability

Searchability Manual (indexes, binder content); slow
Full-text search and metadata filters; instant

retrieve

Collaboration Share by mail/email; version confusion Real-time shared repository; version control

Compliance

Controls
Minimal (lock cabinets, signatures)

Electronic signatures, audit trails, SOC2/ISO

certified

Document Integrity Prone to damage/loss; paper degrades Encrypted storage, redundant backups

Audit Readiness Time-consuming to prepare for inspections
Live completeness metrics; ready for on-

demand audit

Scalability Space and staff intensive
Virtually limitless cloud storage and user

support

Integration Isolated; manual data duplication with other systems Integrates via APIs with CTMS, RIM, etc.

Table 2. Sponsor vs. CRO eTMF Operating Models

Aspect Sponsor-Owned eTMF CRO-Managed eTMF

Ownership Owned, controlled by sponsor. Owned/hosted by CRO. Sponsor depends on CRO’s platform.

Visibility
Full – sponsor has direct access to all

documents ([5] www.veeva.com).
Limited – sponsor may only get periodic outputs.

Cost

Structure

Upfront license fees (for Vault) plus support

team.
Included in CRO fees; pay-per-service model.

Expertise Sponsor must maintain IT/QMS experts.
CRO provides eTMF expertise (but sponsor oversight

needed).

Quality

Control
Sponsor enforces SOPs and oversight daily.

Sponsor relies on CRO QC processes; risk of disconnect ([5]

www.veeva.com).

Speed of

Access

Immediate – sponsor ’s team can log in

anytime.
Varies – sponsor staff may wait for CRO to share data.

Regulatory

Audits

Sponsor audit directly apps (good for E6(R3)

oversight) ([7] www.veeva.com).

Sponsor must audit processes at CRO; less direct

permission.

Transition

Risk
Lower – consistent process from day 1.

Higher – need to coordinate TMF handover at study end

(mitigated by TMF Transfer) ([17] www.veeva.com).

Conclusion
Veeva Vault eTMF represents the current state-of-the-art in Trial Master File management. Overcoming the

limitations of paper and generic file systems, it enables life sciences organizations to maintain inspection-
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ready TMFs continuously. Industry data confirm its impact: what began as paper-based processes is now

largely replaced by electronic platforms, with eTMF usage growing from single-digit adoption in 2014 to majority

use by 2018 ([1] ir.veeva.com). Companies that have embraced Vault eTMF report faster document exchange,

higher trial visibility, and stronger regulatory compliance ([3] www.veeva.com) ([4] www.veeva.com).

Looking forward, the eTMF will evolve from a passive repository to an active quality management tool, driven by

AI, real-time analytics, and expanded digital trial models ([29] www.veeva.com) ([30] www.veeva.com).

Organizations should view Vault eTMF not merely as record storage but as a platform that supports good

practice (by design) across clinical operations. By addressing the FAQ around implementation, benefits,

challenges, and requirements in a data-driven manner, this report underscores that a well-deployed Veeva eTMF

can yield significant operational and compliance advantages. As life sciences continues its digital journey, the

eTMF will remain a keystone for trial efficiency and integrity.

References: All claims above are supported by industry surveys, regulatory guidelines, and expert commentary

([10] www.veeva.com) ([1] ir.veeva.com) ([2] www.veeva.com) ([7] www.veeva.com) ([8] www.veeva.com). For instance,

Veeva’s 2023 press release documents adoption figures ([2] www.veeva.com), and Veeva’s 2018 survey provides

adoption trends ([1] ir.veeva.com). Regulatory requirements are cited from official sources ([9]

shahashrafblog.wordpress.com). Case study quotes are drawn from Veeva customer stories and press releases ([3]

www.veeva.com) ([4] www.veeva.com). (All sources are linked inline.)
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IntuitionLabs - Industry Leadership & Services

North America's #1 AI Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US

market in custom AI software development and pharma implementations with proven results across public

biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies including Scilex Holding Company

(SCLX) and leading CROs across North America.

Regulatory Excellence: Only US AI 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 AI expert with 20+ years in software

development, multiple successful exits, and patent holder. Recognized as one of the top AI experts in the USA.

Custom AI Software Development: Build tailored pharmaceutical AI applications, custom CRMs, chatbots, and

ERP systems with advanced analytics and regulatory compliance capabilities.

Private AI Infrastructure: Secure air-gapped AI deployments, on-premise LLM hosting, and private cloud AI

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.

AI Chatbot Development: Create intelligent medical information chatbots, GenAI 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.

AI Consulting & Training: Comprehensive AI strategy development, team training programs, and

implementation guidance for pharmaceutical organizations adopting AI 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. AI-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 AI software development firm specializing exclusively in pharmaceutical and

biotech companies. As the premier US-based AI software development company for drug development and

commercialization, we deliver cutting-edge custom AI applications, private LLM infrastructure, document processing

systems, custom CRM/ERP development, and regulatory compliance software. Founded in 2023 by Adrien Laurent, a top AI

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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