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Executive Summary

Over the past 20 years, the volume, technical granularity, and structural complexity of dossiers
submitted to the FDA for drug and medical device approvals have undergone a radical
transformation. While the core statutory standards for "safety and effectiveness" remain
unchanged, the evidentiary bar has risen significantly. Since 2005, the average length of a
submission has increased more than sevenfold, driven by the shift from document-centric to
data-centric models, the rise of Software as a Medical Device (SaMD), and the integration of
Artificial Intelligence (AI).

1. The Statistical Explosion: From Pages to Petabytes

In the early 2000s, a 510(k) submission might have been a few hundred pages. By 2025, that
same pathway often requires over 1,000 pages of documentation, while a New Drug Application
(NDA) can exceed 100,000 pages.

e The Page-Count Escalator: A landmark 2011 study noted that the average number of
pages per 510(k) was 7x higher in 2008 than in 1983. This trend has only accelerated as
reviewers shifted from descriptive reviews to high-fidelity, data-driven base reviews.

*  The Review Staff Strain: In 2024, the FDA’s Center for Devices and Radiological
Health (CDRH) processed over 20,700 submissions—a massive leap that has required a
significant increase in staffing, despite recent budget-driven workforce fluctuations.

2. Structural Shifts: eCTD and Digital Maturity

One of the most profound changes in the last two decades was the death of the paper dossier and
the birth of the Electronic Common Technical Document (eCTD).

e The 2005 Baseline: Regulatory affairs focused on "publishing" static PDFs.



*  The 2017/2018 Mandate: The FDA made eCTD mandatory for all NDAs and BLAs,
forcing companies to move toward modular, interoperable architectures.

e eCTD 4.0 (The 20242026 Leap): The current transition to eCTD 4.0 represents a shift
from document-centric folders to a modular, data-centric framework. This version
introduces standardized "context of use" tags, allowing for automated content reuse but
requiring significantly more metadata tagging from the sponsor.

3. The "Software-First" Complexity (SaMD)

Perhaps the most dramatic increase in complexity has hit the medical device sector through the
evolution of software requirements.

The 2023 "Quantum Leap" in Guidance

In June 2023, the FDA released a new guidance for device software, replacing the outdated 2005
version. The changes were tectonic:

*  End of "Minor" Risk: The "Minor" level of concern was eliminated. Almost all
software now requires comprehensive design control documentation, including full
System Resource Specifications (SRS) and detailed architecture charts.

*  Traceability Requirements: Manufacturers must now provide granular traceability
between design artifacts, integration testing, and validation processes that were
previously elective for lower-risk devices.

4. The AI Frontier: "Human-in-the-Loop" Oversight

The rise of Al has introduced a new layer of submission requirements that did not exist 15 years
ago.

. 1,250+ AI Devices: Since 2010, the number of authorized Al-enabled devices has grown
from fewer than 50 to over 1,250.

*  Agentic Review (2025-2026): As of May 2025, the FDA successfully completed its first
Al-assisted scientific review pilot. This creates a "reciprocal complexity": the FDA is
using Al (like the Elsa model) to scan submissions for inconsistencies, which in turn
requires sponsors to "write for the machine" —providing structured data and metadata
specifically for Al parsing.

5. Sociodemographic & Clinical Granularity

Beyond the technology, the content of clinical data has become more rigorous:



*  Diversity Action Plans: Since 2014 (FDASIA 907) and strengthened in recent years,
sponsors are now required to submit explicit Diversity Action Plans, detailing how they
will ensure clinical trials represent diverse racial, ethnic, and age-based demographics.

e  Real-World Evidence (RWE): Submissions now increasingly incorporate post-market
real-world performance data to support original claims, extending the "life of the dossier"
far beyond the initial approval date.

Conclusion: The New Regulatory Reality

The "Regulatory Specialist" of 2026 is no longer a librarian of files but a data architect. The
increase in complexity is a direct response to the sophistication of modern medicine. As the FDA
continues its transition toward eCTD 4.0 and Al-enabled reviews, the cost of entry for life
science companies will depend on their ability to manage this data avalanche through advanced
Regulatory Information Management (RIM) systems and Al-augmented writing tools.
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