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The eTMF is the Pulse of
Clinical Trial Health

Transitioning from retrospective 
storage to a living, breathing study 

management command center.



The evolution of TMF maturity

Retrospective

Documents are filed long after 
events occur. The TMF is a 

"history book" for inspectors, 
offering zero utility for real-time 

oversight.

Proactive

TMF completeness and 
timeliness are leading indicators 
of trial performance. Data flows 

enable predictive risk 
management.

Agentic

Autonomous agents reconcile 
data gaps across systems. The 
TMF becomes a "Self-Healing" 

ecosystem that maintains audit-
readiness.

Today



Bridging the systems divide
EDC

•Integrating patient data with source 
document filing. Automating 1572s and 
CV collection based on site enrollment 
signals.

CTMS

•Milestone data triggers TMF 
expectations. Real-time synchronization 
ensures site activation docs match 
system status.

RIM

•Regulatory submissions are mirrored in 
the TMF automatically. Single source of 
truth for submission health and 
approvals.

eISF

•Real-time synchronization between the 
eISF and eTMF ensures that site-level 
documents, such as Delegation of 
Authority (DoA) Logs, are mirrored at 
the sponsor level as soon as they are 
digitally signed at the site.

QMS

•The closure of a "Quality Event" in the 
QMS automatically pushes the final 
Protocol Deviation Log and its 
associated CAPA records into the eTMF.

LMS

•Ensure that as soon as a site staff 
member completes a new protocol 
training module in the LMS, their 
updated data is pushed to the eTMF and 
mapped to their profile.

IRT/RTSM

•IRT systems automatically transmit 
unblinding plans and drug accountability 
metadata to the eTMF at predefined 
study milestones to ensure the blind is 
protected until the exact moment of 
database lock

PV/Safety

•Ingest SUSAR Reports from the safety 
system, automatically classifying them 
by country and site before ‘filing’ them 
in the eTMF.

LIMS

•Modern technology is used to scan Lab 
Certifications (CLIA/CAP) as they are 
updated in the LIMS, automatically 
recording them in the eTMF and flagging 
any certificates that are approaching 
their expiration date.

...and more…



FDA & EMA: AI Metadata Expectations
The guiding principles

Human-in-the-Loop
Integrating patient data with source document filing. Automating 1572s and CV collection based on site enrollment 
signals.

Data Provenance
Clear audit trails must show where AI-generated metadata originates from and which model version was used.

Explainability
Black-box models are discouraged; regulators demand rationale for auto-classification 

Validation
Ongoing performance monitoring (drift detection) is mandatory to ensure algorithm accuracy over the trial life cycle.



Agentic AI: Action-oriented TMF
Specific eTMF Use Cases

Autonomous Reconciliation
Agents cross-check CTMS visit reports against eTMF 
documents, flagging missing files before the visit is closed.

Self-Healing Metadata
Automatically correcting minor naming convention errors 
and tagging missing mandatory fields.

Intelligent Site Triage:
Analyzing site-specific filing patterns and autonomously 
sending reminders for specific missing certifications.



Single vendor vs. Multi-vendor

Single Vendor

• Streamlined technical 
support

• Unified data model (no 
mapping)

• Lower IT integration 
overhead

• Potential “feature lag” in 
specific modules

The Interoperable Hybrid

Bridging the gap using 
Modern APIs and Agentic 

Orchestration layers to 
ensure data integrity across 

specialized systems.

Multi-Vendor

• Best-of-Breed functional 
depth

• No vendor lock-in
• Increased operational 

flexibility
• Requires robust 

interoperability standards



Re-engineering business processes
The “Human” Shift

From Filer to Manager:
Empowering TMF teams to handle data flows and 
exception management rather than document uploads.

Cross-Functional Ownership
ClinOps, Reg, and Data Management must own their data 
feeds into the TMF ecosystem.

Eliminating Shadow Trackers:
Replacing legacy Excel trackers with a single source of truth 
in the interoperable eTMF.

Reduction in Admin Burden
Observed when shifting from 

manual filing to AI-augmented 
oversight.



Reducing friction in transitions
Streamlined finalization

Automated Handovers:
Instant transfer of audit-ready content from CRO to 
Sponsor systems via an industry-standard exchange 
format.

Migration Efficiency:
Mapping tools reduce the months typically lost in legacy 
system.

Risk Mitigation:
Finding gaps *during* the trial, not at the close-out peak.

“Harmonized systems 
ensure that study close-

out is a verification 
exercise, not a forensic 

search.”



Interoperable TMF strategy roadmap

Ecosystem Audit:

Map current data 
"leaks" and identify 

systemic gaps in EDC-
TMF flow.

Pilot Integration:

Implementing API 
connections and 

protocols with key 
partners.

AI Orchestration:

Deploying Agentic AI 
for automated data 
reconciliation across 

the portfolio.

Living TMF: 

Operationalization of 
a data-driven, 

proactive, study 
management tool.



Questions?

Let’s build a TMF that breathes 
with your clinical trial.


