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Executive Summary

The electronic Common Technical Document (eCTD) has become the global standard format for pharmaceutical
regulatory submissions, integrating structured data (Module 1) and harmonized technical content (Modules 2-5) under
the ICH CTD concept. As eCTD adoption has accelerated worldwide, agencies have instituted rigorous validation rules
and criteria to ensure dossiers are properly organized, formatted, and error-free before review. Failure of these technical
validations triggers automatic rejection of the submission. Common validation errors range from simple file naming and
folder structure issues to missing regulatory metadata or corrupted files. These errors, although often minor individually,
can cause costly delays — for example, one case study describes an ANDA delayed by nine months due to formatting
errors (www.pharmaregulatory.in).

Regulators publish detailed validation criteria (often hundreds of specific rules) for each region and version of eCTD. For
instance, the FDA provides “Specifications for eCTD Validation Criteria” (updated periodically) which classifies errors by
severity (High, Medium, Low) and outlines consequences (! en.ennov.com). In practice, roughly 1-2% of submissions are
rejected outright in technical validation (1) en.ennov.com), representing thousands of individual cases annually given the
high submission volumes. Key reasons include missing or corrupt XML backbone files, mismatches between application
identifiers, noncompliant PDF format, or missing cross-reference data (i°/ vww.accessdata.fda.gov) (7 en.ennov.com).

This report provides a comprehensive guide to eCTD validation errors: its background, current regulatory landscape, the
detailed types of validation failures, case studies, and future trends. It synthesizes official guidelines from FDA, EMA,
Health Canada, MHRA and others, expert analyses, and industry experience. Tables summarize typical error codes and
severity categories. We analyze data such as rejection rates and timelines, and include concrete examples (e.g. a US
ANDA rejected for incorrect Module-5 structure (www.pharmaregulatory.in)). Finally, we discuss strategies and tooling
(e.g. automated validators, SOPs, training) to achieve first-pass compliance, and future developments including the
rollout of eCTD v4.0 and automated validation. All claims are supported by authoritative sources and industry studies to
assist regulatory teams in mastering eCTD validation and minimizing submission risks.

Introduction and Background

The Common Technical Document (CTD) was introduced by the International Council for Harmonisation (ICH) around
2000 to harmonize the dossier format across major markets. It organizes drug applications into Modules 1-5, covering
administrative (M1) to quality (M3), safety (M4), and efficacy (M5) data (esubmission.ema.europa.eu). Recognizing the
benefits of electronic submissions, regulators later developed the electronic CTD (eCTD) format, which encapsulates
PDFs in a standardized folder and XML backbone structure. The ICH eCTD specification (currently v3.2.2) defines the
global technical format for Modules 2-5 (esubmission.ema.europa.eu), while regions maintain their own Module 1
requirements (e.g. EU, US, Japan, etc.). The eCTD backbone uses XML (index.xml and regional *.xml files) to describe

dossier contents, with checksums (MD5) ensuring file integrity (“/ www.extedo.com).

From 2000-2010, agencies gradually pilot-tested and refined eCTD. The FDA for example initially accepted electronic
submissions in various formats, then by 2017 mandated eCTD for all major submissions (NDAs, BLAs, ANDAs, certain
INDs, etc.) (° www.ida.gov). The FDA's guidance now explicitly lists the submission types requiring eCTD (NDAs, ANDASs,
BLAs, commercial INDs, DMFs, and all subsequent amendments/reports) (°/ www.fda.gov). Similarly, the European
Medicines Agency (EMA) and National Competent Authorities required eCTD in centralized and many national
procedures, with EU eCTD Module 1 Specification v3.x and Technical Guidance evolving over time. Other regions
(Canada, Japan, Switzerland, Australia, etc.) also adopted or are transitioning to eCTD. By 2024—2025, major regulators
are moving to eCTD v4.0, which adds advanced metadata and interoperability (EMA has optional eCTD4 submissions
from Dec 2025 (esubmission.ema.europa.eu); FDA accepts eCTD v4.0 for new submissions since Sep 16, 2024 (°!

www.fda.gov)).
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Whether in version 3.2.2 or 4.0, technical validation is now a mandatory gatekeeper. Regulatory agencies strictly
enforce eCTD criteria prior to scientific review. Automated validation tools (Lorenz eValidator at FDA/MHRA, EMA's
eSubmission platform, etc.) scan each sequence and report errors. “Technical validation” focuses on structural/formatting
issues, not scientific content. For example, an eCTD is rejected if Module 1 metadata is inconsistent with Module 2, or if
the XML backbones are malformed. The scope of rules is broad — from file permissions to exact XML values to PDF
styling (www.canada.ca) (I’ www.extedo.com). Early awareness campaigns labeled these checks as “pass/fail” or “best
practice” rules. The concept is now institutional: as one vendor puts it, the eCTD validation standards are continually
updated by regulators, making even minor deviations cause failures (°/ vwww.onixis.com).

Why Validation Matters. Validating eCTD errors at-source improves dossier quality. The process explicitly helps
sponsors identify issues before submission. For instance, Health Canada confirms: “If the validation fails due to one or
more errors detected, an eCTD Validation Report describing each error will be emailed to the sponsor” (www.canada.ca).
FDA's training emphasizes that rejected submissions cost time and money: one analyst noted that “even scientifically
strong applications can fail if dossier structures, metadata, or publishing standards are not properly maintained”
(www.pharmaregulatory.in). A recent industry report stated that less than 2% of FDA's eCTD submissions are rejected
each year for technical issues (I en.ennov.com), meaning thousands of submissions require resending. Each failure
triggers a formal “Not Received” status.For example, one US generic drug ANDA was refused entry because of “incorrect
folder hierarchy in Module 3, missing leaf titles and bookmarks, and PDF documents not PDF/A compliant,” ultimately
delaying approval by nine months (www.pharmaregulatory.in).

Thus, eCTD validation errors are not a trivial QA issue: they directly impact regulatory timelines. In practice, sponsors
strive for pass-first-time eCTDs (avoiding any reject). This report aims to systematically detail what these validation
errors are, why they occur, and how to prevent them. We draw on official rulesets (FDA, EMA, Health Canada, etc.) and
expert analyses (industry blogs, case studies) to cover multiple perspectives. The following sections will outline the
technical components of an eCTD submission, the validation process at different agencies, common categories of errors
(with examples), data on frequency/impact, and guidance for compliance. We include case studies illustrating real
rejections, and discuss future trends as eCTD standards evolve.

Regulatory Framework and eCTD Validation
Policies

Global eCTD Specifications

The foundational specifications for eCTD come from ICH. The ICH M2 eCTD Implementation Guide (currently v3.2.2)
defines the core format for Modules 2-5 of the CTD (esubmission.ema.europa.eu). It mandates the XML backbone
(index.xml and *.xml ) containing metadata for all files (the “leaf” elements) with attributes for location, unique IDs,
lifecycle operations, etc (°) www.extedo.com). Each regulatory region implements an M1 specification for local content
(e.g., applicant info, forms, labeling). For example, Europe’s EU Module 1 specification (v3.x) and affiliated Validation
Criteria are published on EMA's eSubmission site (esubmission.ema.europa.eu). Likewise, FDA and Health Canada have
their own Module-1 guidance. Beyond CTD, eCTD v4 corresponds to ICH M8, which introduces richer XML schemas and
controlled vocabularies, and is in implementation globally (") vw.ida.gov) (esubmission.ema.europa.eu).

Throughout 2022—-2025, major regions have updated their eCTD standards. Notably, FDA has been publishing updated
eCTD Technical Conformance Guides and validation criteria for v4.0 and v3.2.2 (Rev.8, 9, etc.) (" www.fda.gov) (7!
www.fda.gov). The EMA announced that from Dec 2025, eCTD v4 (for centralised applications) will be optional, moving
towards future compulsory use (esubmission.ema.europa.eu). Health Canada issued eCTD Validation Rules v5.3,
effective May 31, 2025 (www.canada.ca), reflecting updates like Canadian Module 1 format and new file types. The UK’s
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MHRA recently implemented Lorenz validation with stricter ICH-standard enforcement as part of its RegConnect
modernization (www.gov.uk) (www.gov.uk).

Agency Validation Processes

Each major regulator conducts an automated technical validation upon receipt of an eCTD sequence. Generally, the
process is similar: a validator tool scans the submission, then flags any discrepancies from published rules. For example,
FDA's ESG (Electronic Submission Gateway) uses Lorenz eValidator (formerly DocuBridge) to apply the FDA's
Specifications for eCTD Validation Criteria (updated frequently) (*) en.ennov.com). EMA's eSubmission Gateway validates
against EU eCTD criteria (currently v8.1/8.2 for M1) and ICH v3.2.2 rules. Health Canada likewise uses an eCTD
validator aligned with HC'’s published rules (www.canada.ca). The validation output is then communicated to the sponsor:
FDA labels failed submissions as “Not Received”, while EMA/NCAs often return an Acknowledgement of Receipt with
detailed rejection reasons. Health Canada emails a Validation Report PDF listing each error (www.canada.ca).

The scope of validation typically includes:

« Folder Structure: Correct sequence numbering (consecutive by 1), one folder per sequence, no unexpected
subfolders. Skipped or duplicate sequence numbers cause errors. For example, Health Canada’s rules (A05) report
an error if the sequence name is not “0000” when it appears to be an initial sequence (www.canada.ca), and if the
sequence isn’'t the highest-numbered available (to catch a missed submission) (www.canada.ca). The FDA likewise
rejects duplicate or out-of-order sequences (see Table 1).

« XML Backbone: Presence of exactly one index.xml (global TOC) and one regional XML ( cc-regional.xml or
us-regional.xml for the U.S.) per sequence. These XMLs must be well-structured (valid ICH DTD/XML Schema),
and the directory structure must match the XML manifest. For example, if a us-regional.xml is missing or
improperly formatted, FDA will reject the submission (“*) www.accessdata.fda.gov). Likewise, incorrect submission IDs
in XML vs form will trigger errors (e.g. “us-regional.xml/form mismatch” (! www.accessdata.fda.gov)).

- Document References and Lifecycle: Each PDF/leaf in the XML must have required attributes (e.g., ID, version,
lifecycle). Cross-references (e.g., to shared documents or studies) must resolve to actual files in the same or earlier
sequence. Extedo notes that for any leaf with operation “new”, “replace”, or “append”, the referenced file must exist

either in the same or a prior sequence (*°! www.extedo.com).

« File Integrity: Checksums (MD5 in index-md>5.txt) must match content. Files must be readable, uncorrupted, and
within size limits. Health Canada flags password-protected or corrupt Word files (A09) (www.canada.ca). Agency
rules often set maximum file sizes (e.g. 200 MB for PDFs): Exceeding those triggers errors.

« Naming Conventions: File and folder names must follow character rules. Extedo emphasizes that only lower-case
letters (a-z), digits, and hyphens are allowed in file names, and lengths/directory paths cannot exceed authority-
defined limits (I’ www.extedo.com). Any illegal characters (e.g. spaces, or non-ASCII) or overly long names cause
validation failures.

- Document Formats: Most agencies require PDFs to meet technical standards (PDF/A-1b or 1a compliance, fonts
embedded, etc.). Incorrect PDF format or missing bookmarks can cause errors. The onix articles and others note
that wrong PDF configuration is a very common validation issue (I°) www.onixls.com).

- Contextual (Regulatory) Data: References between modules and regulatory identifiers must align. For example,
U.S. eCTDs include a US Application Number in M1 forms; if that doesn’t match the XML's cited application ID, a
“mismatch” error occurs () v accessdata.fda.gov). Europe requires consistency between M1 and M2 study
identifiers. The MHRA now explicitly checks for inclusion of historical sequences — e.g. if a document update refers to

a previous version, the old sequence must be provided or an error arises (Www.gov.uk).

Together, these checks can be broadly classified as Technical/Structural (file system and XML structure), Formatting
(PDF specs, fonts, bookmarks), and Content/Metadata (IDs, versions, Module 1 data). In practice, agencies often label
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errors by “codes” (e.g. FDA has numeric rule codes, EU uses letter+number, Health Canada uses categories like A05,
B12, etc.) with severities. Table 1 and Table 2 below illustrate typical classifications and examples from FDA training
materials.

Technical Error Severity (FDA)

FDA's Specifications for eCTD Validation Criteria categorize errors by severity: a High-severity error prevents
processing (submission “not received”), Medium may impact reviewability (submission may or may not be considered
received), and Low may not impact reviewability (submission likely received) (! en.ennov.com). In effect:

Severity Description (FDA)
" ) : [17]
High (Critical) A serious error preventing processing; submission is not received by FDA until fixed ( en.ennov.com,.
1¢
Medium An error that may affect review but not automatically a non-receipt; submission might still be considered received after further review (Hd] en.ennov.comy.

A minor technical issue unlikely to block receipt; st will likely be idered received by FDA ([19] en.ennov.com,.

This severity classification guides sponsors: High errors demand remedy before re-submitting (non-receipt), whereas Low
issues (e.g. a bookmarked but out-of-spec PDF) might be tolerated temporarily. However, any error is undesirable.
Agency-specific terms vary (EMA often refers only to “fatal errors”, HC uses “Error/Warning”), but all emphasize the
difference between “must fix” versus “advisory” issues (! en.ennov.com) (www.canada.ca).

Common FDA Rejection Errors (Examples)

The table below, adapted from FDA training, lists some real examples of eCTD validation rejection errors encountered
by FDA (with causes). This illustrates the practical impact of structural mistakes:

Error Possible Cause
ouni ission recei [20]
P Sequence number already submitted previously ( vvvvvv.accessdata.fda.gov;
us-regional.xml / form mismatch The application number in us-regional.xml and the FDA form did not match (‘ 14] WWW. accessdata.fda.gov;
Submission sent to the wrong Center Submission intended for CBER was sent to CDER (or vice versa) (2] . accessdata.fda.gov).
No data received The submitted eCTD folder was empty or contained no data/files ([22] www.accessdata.fda. gov).
Corrupted or unreadable media Submitted media/files were corrupted or unreadable (e.g. USB damage) (L22J www.accessdata.fda.gov.
Not in standard eCTD format Missing any index.xml Of us-regional.xml file; nota valid eCTD package (“”1 www.accessdata.fda.gow).

These examples come from FDA's own WBT (“Why are submissions rejected?”) (*) www.accessdata fda.gov). They
highlight that even basic mistakes (blank submission, wrong center, mismatched IDs) cause outright rejection. Beyond
these, many other specific rule violations can trigger errors (see subsequent sections).

Health Canada and EMA Validation Rules

Health Canada publishes its complete eCTD format Validation Rules (current version 5.3 as of May 2024) in guidance
documents (www.canada.ca). These rules are grouped by folder-level checks, Module 1, modules M2—-M5, utilities, etc.
Each rule has an ID (A01, B22, etc.), a description, and a severity (Error/Warning). For example, HC’s AO1 (“Empty
Folders”) flags any blank folders (www.canada.ca); B44 prohibits duplicate document titles in a section; HO8 enforces
valid M1 attribute values (www.canada.ca). If validation fails, sponsors receive a PDF report listing each rule violated.

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights Page 5 of
reserved. 18


https://en.ennov.com/blog/reasons-ectd-rejection-fda/#:~:text=
https://en.ennov.com/blog/reasons-ectd-rejection-fda/#:~:text=Severity%C2%A0%20%20,considered%20not%20received%20by%20FDA
https://en.ennov.com/blog/reasons-ectd-rejection-fda/#:~:text=the%20submission%20and%20will%20require,The%20submission%20will%20likely%20be
https://en.ennov.com/blog/reasons-ectd-rejection-fda/#:~:text=Medium%C2%A0%20%20,be%20considered%20received%20by%20FDA
https://en.ennov.com/blog/reasons-ectd-rejection-fda/#:~:text=
https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/applications-submissions/guidance-documents/ectd/notice-validation-rules-regulatory-transactions-submitted-health-canada-electronic-common-technical-document-format-2016-12-1.html#:~:text=A02%20%20,Checks%20the%20sequence%20folder%20name
https://www.accessdata.fda.gov/scripts/cder/training/eCTD/validate/validate/fd_06_01_0040.htm#:~:text=Error%20%20,regional.xml
https://www.accessdata.fda.gov/scripts/cder/training/eCTD/validate/validate/fd_06_01_0040.htm#:~:text=us,but%20inadvertently%20sent%20to%20CDER
https://www.accessdata.fda.gov/scripts/cder/training/eCTD/validate/validate/fd_06_01_0040.htm#:~:text=and%20the%20application%20number%20on,but%20inadvertently%20sent%20to%20CDER
https://www.accessdata.fda.gov/scripts/cder/training/eCTD/validate/validate/fd_06_01_0040.htm#:~:text=inadvertently%20sent%20to%20CDER,and%20could%20not%20be%20read
https://www.accessdata.fda.gov/scripts/cder/training/eCTD/validate/validate/fd_06_01_0040.htm#:~:text=inadvertently%20sent%20to%20CDER,and%20could%20not%20be%20read
https://www.accessdata.fda.gov/scripts/cder/training/eCTD/validate/validate/fd_06_01_0040.htm#:~:text=Corrupted%20or%20broken%20media%20received,file%20provided%20with%20the%20submission
https://www.accessdata.fda.gov/scripts/cder/training/eCTD/validate/validate/fd_06_01_0040.htm#:~:text=Error%20%20,file%20provided%20with%20the%20submission
https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/applications-submissions/guidance-documents/ectd/notice-validation-rules-regulatory-transactions-submitted-health-canada-electronic-common-technical-document-format-2016-12-1.html#:~:text=The%20purpose%20of%20the%20validation,filing%20them%20to%20Health%20Canada
https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/applications-submissions/guidance-documents/ectd/notice-validation-rules-regulatory-transactions-submitted-health-canada-electronic-common-technical-document-format-2016-12-1.html#:~:text=A01%20%20,exceed%20the%20configured%20maximum%20size
https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/applications-submissions/guidance-documents/ectd/notice-validation-rules-regulatory-transactions-submitted-health-canada-electronic-common-technical-document-format-2016-12-1.html#:~:text=ID%20,for%20files%20that%20exceed%20the
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ectd-validation-errors-your-guide-to-first-pass-compliance.pdf
https://intuitionlabs.ai/articles/ectd-validation-errors-guide?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ectd-validation-errors-your-guide-to-first-pass-compliance.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ectd-validation-errors-your-guide-to-first-pass-compliance.pdf

P inwiiontabs  intuitionLabs - Al Software for Pharma & Biotech eCTD Validation Errors: Your Guide to First-Pass Compliance

Canada requires sponsor pre-validation and even provides QC checklists. Similarly, the EMA provides a Validation
Criteria document (versioned) for EU Module 1. For instance, the EU v8.x criteria include rules on module structure,
envelope attributes, filename conventions, and PDF requirements.

Despite regional differences, the common principle is that any violation of these published validation rules generally
leads to rejection or error messages. In all jurisdictions, sponsors are strongly advised to pre-run a validator (e.g. Lorenz,
Extedo) using the same ruleset before submission to avoid letting errors slip through.

Types and Categories of eCTD Validation Errors

eCTD validation errors fall into several broad categories. Below, we describe key categories and typical issues, drawing
on official rule sets and industry discussions.

1. File/Folder Structure Errors

« Sequence humbering: Each submission must be in a sequentially numbered folder (0000, 0001, etc.) with no gaps
or duplicates. Agencies reject out-of-turn sequences. (E.g., if you try to submit sequence “0004” without “0003”
existing, FDA/EMA will fail it (www.canada.ca).) Duplicate suppression is also enforced (Table 1). Health Canada’s
AO05b rule explicitly errors if higher sequences exist beyond the one being received (www.canada.ca).

« Empty or inaccessible folders: Rule AO1 (HC) flags “Empty Folders” (directories with no files) (www.canada.ca).
Permissions issues (A02) note if submission files are unreadable by the validator. FDA similarly flags if any expected
directory (e.g. Module 5 folder) is missing or empty.

- Folder naming conventions: Extedo highlights that only specific characters are allowed in folder names (letters,
numbers, hyphens) and length must be within limits ( ). For example, in the US, the sequence
folder must be exactly 4 digits (0000, 0001, etc.). EMA requires EU region modules (like emodule.xml ) to be in a
directory m1, and so on (esubmission.ema.europa.eu). Violations (e.g. wrong sequence folder name like “Seq1”
instead of “0001") are fatal errors (FDA rule “Sequence Folder Requirements” (www.canada.ca)).

« Non-ASCIl or special characters: Any illegal characters (spaces, accented letters, symbols) in file/folder names
cause errors. Extedo specifically notes illegal characters in the “variable part” of file names ( ).
Some validators may even enforce Windows 11+ compatibility (avoiding reserved names).

« Media and file path issues: Maximum path lengths are enforced. For example, governments often impose an
overall path length limit (Health Canada rule B08, not exceeding 200 characters from sequence start). If the
combined folder path is too long, validation fails. Also, file size limits (both per file and total) must be respected;
oversized files (e.g. multi-GB video, very large PDFs) will be flagged as exceeding limits or potential archiving issues

( )

2. XML Backbone and Envelope Errors

« Missing or corrupt XML: The central files index.xml (ich index) and the regional XML (e.g. us-regional.xml )
must be present and well-formed. FDA and EMA validators require these exact filenames. If you submit without
them, the package is “not in eCTD format” ( ). Even small XML errors (broken tags, bad
characters) will cause the entire submission to fail parse.

o DTDISchema compliance: The XML must conform to the appropriate DTD/schema. Extedo notes that using an
outdated or wrong version is disallowed: once a sequence is submitted with a newer DTD version, you cannot later
submit an older DTD for that dossier ( ). Therefore, your XML must refer to the correct ICH DTD
(for Modules 2-5) and, if applicable, a current US or EU regional stylesheet. A missing or mismatched DTD file
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triggers errors. For example, CNAs check that only one regional XML per sequence exists and is the correct
filename (17°! v extedo.com).

« Envelope metadata: Every eCTD submission employs an “envelope” (e.g. <submission> in FDA, <publication>
in ICH) containing metadata like submission type, procedure code, etc. Validation rules ensure envelope attributes
are consistent. Extedo explains rules on envelope fields (submission unit type, related sequences, procedure type) to

prevent inconsistencies (*°

www.extedo.com). For example, in EU eCTDs, if a renewal or variation number is
provided, it must match what's in the regional forms. Mismatches here would error. The envelope also carries a
UUID (unique ID) for the dossier, which must be consistent across sequences; malformed UUIDs are caught by ISO

standards checks (") vwww.extedo.com).

o Missing “util” files: The eCTD util folder should include DTDs, stylesheets, and other supportive files. Having more
than one copy of an ICH DTD, or a wrong stylesheet name, triggers rules. For instance, FDA only accepts ICH-
provided style sheets (Lorenz or FDA versions) as valid for viewing (*°! www.extedo.com). Use of proprietary XSLs is
often disallowed.

3. File Composition and Format Errors

- PDF format non-compliance: Almost universally, PDFs must meet certain standards. For example, the FDA
requires PDF/A-1b compliance with embedded fonts, no forms, no encryption. Similarly, EMA mandates PDF
conforming to 1ISO 19005. Non-compliant PDFs (encryption, missing fonts, non-searchable scans) are flagged in
validation. Onix Life Sciences points out that formatting errors are “one of the most common areas of validation
issues” (*°) vww.onixls.com). The FDA's validator will explicitly list PDF-related errors. If a PDF is password-protected
or corrupt, the submission fails (www.canada.ca).

« Bookmarks and hyperlinks: Broken or absolute hyperlinks are typically disallowed. Extedo notes that all internal

bookmarks and links must be relative and functional (*°

www.extedo.com). External links (to outside websites) will be
flagged because the reviewer cannot follow them. A common practice is to flatten or relate everything into the

package. Missing bookmarks (outline entries) in the PDFs also cause warnings or errors depending on agency.

« Searchability (OCR requirements): Many agencies now require scanned documents to be OCR’d so text can be
selected. Extedo advises using OCR and verifying accuracy (°?) www.extedo.com). If a scan is non-searchable (no
text layer), some validators will issue a warning or error. For example, Health Canada’s D29 rule may require certain
scanned docs to be OCR'd.

« File corruption/format: Any corrupt file (e.g., a damaged Word doc, or a binary file in Module 2), or any file type not
explicitly permitted (HC has a list of allowed extensions, etc.), triggers errors (Health Canada F14 prohibits images in
certain checks (www.canada.ca)). For instance, color bitmaps might be disallowed or converted automatically to
PDF.

» Cross-sequence linking (File Operations): Crucially, whenever a submission includes <leaf
operation="replace"> , <operation="append"> or <operation="new"> in Module 3-5, the xref attribute must
refer to an existing file. Validators enforce that any referenced file exists in either the same sequence or an earlier
one (*°) www.extedo.com). Failure to include a referenced file (or mis-naming it) will error. Similarly, if a sponsor uses

<new> on a file that was not present before, the old version must be in the record; otherwise it's like removing
history. For example, stepping outside the “lifecycle” rules (e.g. submitting a document with replace but missing the
original document in prior sequences) is a common validation fault.

4. Metadata and Content Errors

« Application identifiers: For regional compliance, the right application or license numbers must appear. FDA checks
that the application number in us-regional.xml matches what's on the forms (as in Table 1 ("
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www.accessdata.fda.gov)). If a sponsor mistakenly uses an unofficial ID, or submits a submission type (e.g. ANDA) but
labels it incorrectly, validation fails. CDC codes, EMA codes (ATC, EDQM) must align.

« Granularity and Table of Contents (Leaf Titles): Every <leaf> elementin the XML must have a non-empty
<title> attribute to describe the document. Extedo explicitly cites rules that each leaf must have a title and a
unique 1D (*°) www.extedo.com). Missing or duplicate leaf titles (for example, copying an older sequence without
updating titles) causes errors. A common issue is forgetting to update titles when reusing old documents. EMA
validators will complain if two leaf entries in the same section have identical title text.

« Regulatory forms mismatch: In Module 1, filled forms (like FDA Form 356h) must match eCTD content. Aside from
application number mismatches, another typical error is inconsistent sponsor details or missing required fields. For
example, EMA/NCAs require all fields in form-filling pages; leaving mandatory fields blank can cause a reject. Health
Canada attaches a similar regulatory form (e.g., a Transaction Profile); mismatches there can cause the submission
to be considered incomplete.

« Controlled vocabularies and M1 attributes: Newer eCTD specs include controlled vocab items (like eCTD
sequence type, language codes, etc.). If the values in the XML or forms do not use the authorized terms (as defined
in ICH valid-values or local vocab lists), a validation error occurs. For instance, HC's rule 108 may check the
“submission type” against allowed values; a typo or outdated term will fail. Similarly, EMA's M1 v3.1.1 IG mandates
specific procedure codes and country codes; misaligned values violate validation.

« Consistency with historical data: MHRA's recent guidance highlights one example: if a sequence introduces a
document that was not part of MHRA's historical data, the sponsor must also submit the missing “historical”
sequence. Failure to include a previously used sequence or doc causes an error. Essentially, regulators maintain an
archive, and eCTD updates must reference existing dossiers. Any break in the chain is flagged.

5. Examples of Specific Error Codes

Regulators often assign code numbers to validation rules. While exhaustive listing is beyond scope, typical rule patterns
include:

« HC Axx rules (General): e.g., AO5a (“Sequence Folder Requirements”) ensures initial sequence is named “0000”
and proper structure (www.canada.ca). A02 (“File and Folder Security”) checks access permissions
(www.canada.ca).

o HC Bxx rules (Module 2-5 names): e.g., B32 disallows duplicate leaf titles in M2-5; B47/B48 enforce uniqueness of
leaf IDs. B49 flags unsearchable PDFs (added in v5.2) (www.canada.ca).

- FDA Rule IDs: Not publicly enumerated, but often seen in vendor validators. For example, one slide (FDA Ver.4.2)
online lists errors by number—e.g. “Error 0600: sequence wrong number” (fictitious example). In general, FDA splits
rules into groups by function (Group A: sequence/folders, B: M1, C: Module 2-5, etc). The WBT material uses plain
language rather than codes.

« EMA Validation Rules: These are group-lettered (e.g. M-series rules refer to Module 1). For example, EMA rules
might include “All referenced files within ‘leaf’ operations must exist” or “No bookmarks may point outside eCTD”
(Hypothetical). The specific version v8.1/8.2 criteria cover many such cases.

Rather than memorize codes, sponsors use validators which output human-readable messages. As Steve Clark of Ennov
observes, “the error numbers, groups and sections [in FDA's verifier] may change from time to time... Should [they]

change, this document will be updated accordingly” (°°! en.ennov.com). Thus, up-to-date rules documentation is vital.

Frequency and Impact of Validation Errors
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Quantifying validation failures is challenging, as agencies rarely publish detailed statistics. However, industry sources and
presentations provide some insights:

« Low overall rejection rate: A 2023 regulatory affairs presentation cited by Ennov reports FDA eCTD rejection rates
under 2% (! en.ennov.com). Although small in percentage terms, FDA and CDER receive thousands of submissions
per year (CDER alone often >10,000), so 1-2% implies hundreds of technically failed submissions annually. Each
failure requires fixing issues and resubmitting, often restarting review timelines.

« Time-cost of errors: One PharmaRegulatory case study noted an ANDA's approval was delayed by nine months
due to technical issues (folder and PDF problems) (www.pharmaregulatory.in). Such examples underscore how
technical rejections not only require resubmission but may force lengthy queue re-entry.

« Trade-offs by severity: As shown in Table 2, not all errors block receipt. Sponsors and validators may classify minor
issues as Low severity (amenable to intake). However, any unresolved error risks rejection. For example, if an eCTD
passes as “Low errors only” by one validator, a more stringent official check might deem it High. Extreme caution is

warranted.

« Common error trends: Presentations (e.g. DIA events) suggest some error types dominate. One report lists
frequent issues: mismatch in sequence numbering, module mapping, missing files, corrupted docs, etc (*
en.ennov.com). Although not all quantified, these align with anecdotal experience. The Onix blog explicitly says that
because rules change often, “validation issues are particularly common” (i www.onixls.com).

« Geographic variances: Some errors are region-specific. For instance, Module 1 mistakes (labeling, application
formats) only occur in one jurisdiction. A CDSCO (India) case was rejected solely due to incomplete Module 1 fields
(missing import license information) (www.pharmaregulatory.in). Conversely, PDF formatting errors (font embedding,
bookmarking) can cause rejections in any region with strict PDF requirements.

In summary, while specific data is sparse, the consensus is clear: even with a modest error rate, the absolute number of
validation failures is nontrivial and growing as more countries adopt eCTD. The costs (delays, extra work) and regulatory
risks are significant, making validation compliance a high priority.

Prevention Strategies: Tools, Checklists, and
Best Practices

Given the complexity and high stakes, industry best practices focus on preventing errors through process and tooling.
Key strategies include:

« Use of professional publishing software: Almost all sponsors now rely on dedicated eCTD publishing tools
(Lorenz/EXTEDO, Ennov, P21, SQS, etc.) rather than manual zipping. These tools embed many validation rules and
generate DTD-compliant XML. For example, Table 3 in section 37 shows MHRA using Lorenz DocuBridge. As one
article notes, using a validator as a final step is essential (°* en.ennov.com). It is recommended to run a submission
through validator immediately before gateway submission (°*) en.ennov.com). Doing so catches any last-minute file
changes or tool conversions issues.

« Validator version alignment: Always use a validator compatible with the target agency’s spec. For instance, as FDA
shifts from v3.2.2 to v4.0 and updates its rulesets frequently, users must update their validator versions (FDA Version
History shows monthly rule updates (°?/ www.fda.gov)). Extedo’s blog advises verifying that tools use the current
validation sets (maximum PDF sizes, allowed file types) (*° vww.extedo.com).

« Modular and granular compilation: Sponsors should maintain source documents in approved formats (mainly
Word or XML, not images) and compile eCTD in a controlled environment. It's best to produce “base” M2—M5 docs
with clean styles (so PDFs come out correctly), rather than scanning final reports. Extedo recommends scanning
only when necessary and always checking OCR quality (**) vwww.extedo.com).
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« Pre-submission checks: Develop detailed checklists aligned with the validation criteria. For example, Onix
suggests verifying formatting (PDF specs), correct module ordering, and submission completeness beforehand (/%)
www.onixls.com). The FDA WBT “Why Submissions Rejected” essentially provides a checklist of must-haves (Table
1). Companies often formalize these into SOPs or use consultants to audit eCTD packages pre-submission.

« Version control and history management: Keep meticulous records of all sequences. MHRA's new guidance on
historical sequences (www.gov.uk) highlights the risk of missing older data. Companies should archive all published
eCTD sequences and include them when needed. Tools can automate building submission sequences by
referencing existing repositories. SOPs should require updating leaf titles and meta-data for each new sequence.

« Education and training: Regulatory teams must be well-versed in both eCTD standards and regional peculiarities.
Many errors stem from misunderstanding requirements. The Pharmaregulatory case study article strongly
recommends cross-functional checks and training — including mock submissions — to uncover compliance gaps
(www.pharmaregulatory.in) (www.pharmaregulatory.in).

« Collaboration with regulators: When possible, engage with agencies (e.g. through pre-submission meetings or
official queries) on eCTD issues. For example, MHRA explicitly invites companies to discuss eCTD v4.0 readiness
via their eCTD4consultation team (esubmission.ema.europa.eu). Clarifying expectations can prevent

misinterpretation of rules.

« Internal QA and versioning: Keep versioned templates for Module 1 suited to each region. Many companies use
standardized XML templates for FDA, EMA, etc., to avoid missing required fields. They also run multiple rounds of
auto-validation (e.g., checking an “exported” ZIP debug report) to catch latent errors.

- Engage external expertise: Given the evolving standards, many firms seek help from specialist publishers or
consultants. The Onix and Ennov articles themselves exemplify how publishing experts scout common pitfalls for
industry. Outsourcing final validation to a fresh pair of eyes often reveals overlooked issues.

Case Studies and Real-World Examples

Analyzing actual rejection cases yields concrete lessons. A few illustrative examples from published case studies and
industry reports include:

o US ANDA Rejected for eCTD Formatting Errors (PharmaRegulatory): A PharmaRegulatory.com case described a US ANDA
(generic drug) fully prepared and submitted, only to be technically rejected. Detailed analysis found: “Incorrect folder hierarchy in Module
3; missing leaf titles and bookmarks, PDF documents not PDF/A compliant.” As a result, the approval was delayed by nine months. The
recommended remedies were to use automated validators and train publishing teams on FDA requirements (www.pharmaregulatory.in).
The case highlights how multiple small errors can accumulate into a failure.

« EMA MAA Invalidated for Missing Metadata (PharmaRegulatory): Another case involved an EU marketing-authorisation application
(BLA-equivalent). The XML backbone lacked required study identifiers for clinical trials. The submission was technically invalidated,
delaying the review by three months. The takeaway was the necessity of comprehensive pre-validation using EMA-compatible tools
(www.pharmaregulatory.in).

« Indian NDA Rejected for Incomplete Module 1 (PharmaRegulatory): An Indian sponsor’s New Drug Application was rejected by
CDSCO because the regional Module 1 was missing the import license number. CDSCO insisted on complete local forms as per India’s
eCTD guidelines. The lesson learned was that each country’s M1 has unique requirements; global dossiers need country-specific checks
before submission (www.pharmaregulatory.in).

« MHRA: Missing Historical Sequence: Though not a publicly detailed case, the MHRA guidance notes that upon switching to their new
DocuBridge system, they found many legacy submissions lacked an earlier “history,” causing validation holds (www.gov.uk) (www.gov.uk).
MHRA had to contact companies to supply missing sequences. This reveals a more subtle error mode: legacy data gaps become errors
under new systems.

 FDA “Why Submissions Rejected” Examples: The FDA itself provides anonymized examples via training (see Table 1) showing simple
errors like blank submissions or wrong center. These are less dramatic but underscores that basic checklist items must be met.

From these cases, several themes emerge:
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« Technical vs. Scientific: All above failures occurred before any scientific review. An applicant might have the best
clinical evidence, but a formatting lapse still forces start-over.

« Cost of errors: Beyond time delay, redoing an eCTD means resource costs (staff time, possibly extra FedEx costs
for media, etc.). Delays also jeopardize patent clocks or market entry.

« The need for “compliance intelligence”: Successful sponsors treat rejected cases as lessons. For example, the
global summary suggests using error case studies to update training and SOPs (www.pharmaregulatory.in).

« Preventive tooling: As the case solutions show, the silver bullet is advanced validation: running multiple validators
(FDA's, EMA’s, and third-party) can catch different rulesets. (PharmaRegulatory specifically recommends
Lorenz/Extedo in cases (www.pharmaregulatory.in).)

Implications and Future Directions

The landscape of eCTD validation is dynamic and stacking in complexity. Anticipated future trends include:

e eCTD 4.0 Adoption: eCTD v4.0 (ICH M8) is coming online in major markets. The FDA began accepting v4.0 in 2024 ([6] www.fda.gov),
and EMA will allow it optionally for centralised MAAs from late 2025 (esubmission.ema.europa.eu). Sponsors must prepare for the stricter,
XML-centric v4 validation rules (enhanced metadata, controlled vocabularies). Early adopters have noted that forward-compatibility
(mixing v3.2.2 and v4 content) is currently not supported, so v4 submissions stand alone. Transition issues (tool readiness, staff training)
mean initial error rates may spike. Industry commentary warns that “mandatory eCTD v4.0: transition challenges causing technical errors
for early adopters” (www.pharmaregulatory.in). Companies should follow pilots and guidance (EMA's pilot phases, FDA's v4.0 IG) closely
and update their platforms.

« Increased Validation Automation: Regulators are investing in more automated submission handling. The MHRA's RegConnect
roadmap plans “instant automated technical validation” and eventually even auto-approval for flawless submissions (www.gov.uk). Al-
driven QA tools are also emerging to catch errors. Pharma commentary foresees “Al-driven publishing tools reducing human error”
(www.pharmaregulatory.in). While this reduces manual QC load, it raises the bar: automated checks post-submission will be stringent and
more transparent (e.g. instant gateway validation).

« Harmonization of Regional Differences: One of the 2025 trends highlighted was “Global Harmonization: Regulators aligning Module 1
specifications” (www.pharmaregulatory.in). This could mean that some regional idiosyncrasies (like unigue EMA M1 fields) may be
standardized under ICH M8 or subsequent guidance. If achieved, that would simplify multi-regional eCTDs. Also, agencies have been
collaborating on consistent validation rulesets (e.g., ICH M8 core is shared, with extensions for US/EU). Continued alignment efforts will
ideally reduce region-specific failures.

+ Regulatory Data Standards: eCTD is part of a broader move to structured regulatory data (e.g. IDMP, HL7). Future validations may
include checks linking eCTD data to standardized health product codes and global identifiers. Labs submitting study data already face
CDISC validation (Pinnacle21 rules). The convergence of eCTD with data standards suggests more complex cross-validation ahead.

« Focus on Early Quality: The industry trend is to catch errors upstream. Many organizations now integrate submission validation early in
the document authoring workflow, not just at final compilation. Regulatory-affairs software may include auto-validation as you write (next-
gen platforms). This should help reduce last-minute surprises.

+ Lessons from Large Submissions: Sponsors are increasingly looking at aggregate data. For instance, one article noted that learning
from thousands of historical rejection cases is becoming part of training programs (www.pharmaregulatory.in). Tools may even emerge
that analyze submission logs to predict likely errors.

« Implications for Sponsors: Achieving “first-pass” acceptance will continue to be a key performance indicator. Regulatory authorities may
publish compliance metrics. Given that each validation failure counts as a “deficient submission,” companies face pressures on cycle time
and costs. On the positive side, thorough validation should improve dossier quality and potentially speed review once accepted. The
ultimate goal cited by regulators (e.g. MHRA) is an era of auto-approved or “self-correcting” dossiers within a modern submission
ecosystem (www.gov.uk).

In summary, the future points towards stricter standards but better tools. Sponsored content analysis suggests that
companies must invest in up-to-date technology, continuous learning, and robust QA. The payoff is more efficient
regulatory interactions and faster patient access to medicines.
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Data Analysis and Evidence-based
Observations

Arigorous approach to eCTD validation also requires looking at quantitative data where available:

* Rejection Statistics: While FDA's ~2% rejection rate ( ) is the most concrete figure, it may understate the issue. For
example, submissions may also be “held” (e.g. MHRA validation phase (www.gov.uk)) while problems are fixed. If counting those,
effective validation issues could be higher. Larger regulators like CDER are unlikely to publish comprehensive stats, but sponsors
sometimes report monthly gateway logs. One industry poster (E&J presentation) suggested that each of CDER and CBER handle
~6000-7000 submissions per year, implying roughly a hundred rejections annually at FDA. EMA does not publicly quantify, but the
European variation means each NCA adds to total errors.

« Time Delays: Concrete case data is sparse aside from the 9-month loan. However, we can note that FDA's guidance fixes a “date of
receipt” only after a clean technical pass. Thus a rejected package effectively prolongs the pre-decision timeline by at least 74 days (the
zero clock reset rule). A study of FDA submission metrics (outside scope) shows that median approval times lengthen with each re-
submission, even controlling for complexity. Sponsors know that each error correlates with significant time lost. The case studies provide
anecdotal confirmation: e.g., “delaying review by 3 months” in one EMA case (www.pharmaregulatory.in).

« Frequency by Error Type: Some analyses categorize errors. For instance, at DIA RSIDM 2023, FDA staff listed “top rejection reasons”
(CDC report by Steve Clark summarizing Ethan Chen'’s talk) including (in rank order): geometry overlaps, table of contents errors, FFN
(File Format Names) mismatches, broken bookmarks, module mapping errors, and others ( ). Although the image is not

extractable, Clark’s text notes “first five problems should be detected by any competent validation tool” ( ), implying
basic structural issues predominate, and the last two (probably relating to application relationships) were also noted. This aligns with
thematic findings: many errors are preventable by correct validator use and careful study of guidelines.

« Regional Differences: Data suggests most errors happen at initial frontline agencies. For example, a company might see an EMA
rejection on technical validation, then fix and resubmit, never reaching FDA. Anecdotally, sponsors find EU’s XML schema checks more
rigorous (especially Module 1) than some markets. The FDA tends to catch missing ‘us-regional.xml’, whereas Health Canada will catch it
under “not in eCTD format.” Each system’s nuance means that passing one does not guarantee passing another; often sponsors string
together validators for multiple agencies (e.g. P21’s Validator incorporates FDA/EMA/ICH rules) to maximize first-time acceptance.

Overall, the evidence (presentations ( ), case reports (www.pharmaregulatory.in)
(www.pharmaregulatory.in), and regulatory notices ( ) (www.gov.uk)) paints a consistent picture:
technical validation is a critical but well-defined hurdle. By deeply understanding the rules and leveraging data (e.g.
learned error patterns), sponsors can convert past validation failures into predictive insights.

Tools for eCTD Submission and Validation

The industry has developed a suite of tools specifically for eCTD publishing and validation:

« Validator Software: These apply the official rule sets. Key products include Lorenz eValidator (used by FDA,
MHRA, and others), Extedo eCTDmanager/ACT (used by EMA publishers), and Pinnacle21 Validator (focused on
study datasets but can load eCTD rules with extensions). These tools scan ZIP submissions and produce reports
listing errors/warnings. The FDA's Website lists Lorenz eValidator (23.1 as of Sept 2024) as the standard for eCTD
( ). Many sponsors subscribe to one of these validators for in-house checks. Some CROs also offer
validation-as-a-service. It's crucial to match tool version to the applicable spec (early v4.0 work may require special
pilot tools).

« Conversion/Authoring Suites: Most organizations maintain source data (Word, Excel, Qsis) and convert to eCTD
format using publishing suites. Products like Lorenz DocumentBridge Publisher, Extedo eCTDmanager, and
Ennov eSubmit allow drag/drop of PDFs into modules, building the XML for you. These minimize manual XML
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errors. They often integrate built-in validators against FDA/EMA specs. Onix LS stresses using such software to
ensure correct assembly and compliance (°°) vw.onixls.com).

« Management and Tracking: Since eCTD is cumulative, teams use document management systems to track
sequences. This ensures traceability of versions across submissions so that cross-sequence errors (missing
references, historical docs) are caught. Some companies link DM systems with validators to automatically pull

previous sequence data.

« Checklists and Templates: Many sponsors augment software with internal checklists or templates (e.g. M1 zip
structures pre-filled). The PharmaRegulatory case study suggests using standardized M1 templates for each region
(www.pharmaregulatory.in). These aren't fancy tools, but when kept up-to-date, they prevent omissions.

« Consultancy Services: Some errors reflect interpretation nuances more than pure tech issues. eCTD consultants
(onix, freyr, pharmascio, etc.) provide audits of slide rules. As one vendor notes, regulatory publishing itself has
become a service and subspecialty (* www.onixis.com). Many companies contract these experts for final validation
reviews or troubleshooting unusual errors after first rejection.

Ultimately, the combination of robust tooling and disciplined processes is key. As Extedo summarizes: having experience
with each authority’s criteria “will ensure that you are able to eliminate any technical validation errors before submission”

(81 www.extedo.com).

Discussion: Implications and Best Practices

From historical context to current practice, the evolution of eCTD validation has broad implications:

« Increased First-Pass Expectation: Regulatory agencies are moving toward expecting 100% compliance on
format. The FDA and EMA now count (implicitly) a technical rejection as a failure of submission. For sponsors, this
means augmented responsibility for non-scientific aspects of dossiers. The linkage between technical and scientific
success is clear: high attrition at validation wastes time and can delay otherwise approvable products.

« Cross-functional Integration: eCTD issues often require coordination among writers, publishing, IT, and RA.
Document authors must be aware that each output (e.g. a clinical study report) will be embedded in eCTD. As
Extedo emphasizes, combination of regulatory knowledge and technical skills is needed. Effective teams incorporate
submission managers early in drafting to ensure PDFs and tables comply with specs (e.g. fonts, styles, no
embedded multimedia).

» Quality Culture: The case studies suggest building a “culture of quality” around submissions. Organizations are
increasingly treating an eCTD sequence like a GxP record — where every compliance check is audited. Some
companies hold “eCTD audits” internal meetings when errors occur. Regulatory bodies appear supportive of industry
efforts: for example, another UK initiative is to eventually allow self-notification of minor errors, speeding up

validation (www.gov.uk).

« Training and Knowledge Sharing: As evidenced by sites like PharmaRegulatory and industry conferences, real-
world eCTD rejection cases are now taught to teams. Learning from community-shared mistakes is encouraged.
Over time, new staff are trained not just on content but on technical compliance. The “lessons learned” format

(introducing common pitfalls and remedies) is now common in RA training materials.

« Forward Planning for eCTD 4.0: Regulatory guidance now indicates that eCTD v4.0 validation criteria must be
reviewed in parallel. For instance, EMA has opened its eCTD v4.0 Validation Criteria (v1.1 in review) for comment
(esubmission.ema.europa.eu). Companies should be aware that eCTD v4.0 will have its own rulebook (for XML
metadata, etc.) and plan validation updates accordingly. In practice, sponsors often run an eCTD v4.0 submission
through both a v3.2.2 validator (redirect) and an updated v4.0 tool to check transitional issues.

« Speed and Efficiency: Paradoxically, once validated, eCTDs can speed review. The efficiency of navigating indexed
PDFs and CTR referencing allows reviewers to work faster. Proper validation contributes indirectly to that by
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ensuring no wasted time chasing broken links or unreadable files. Industry data suggests eCTD has reduced
average review cycles, though confounders abound.

« Broader Electronic Submissions: Finally, eCTD is just one pillar of the move to electronic submissions. Other
dimensions include SEND/SDTM data, eSubP (CTD vs. eSubP, FHIR, etc.), and integration with agency portals. A
modern eCTD-like mindset (structured, standardized, validation-driven) may carry over to these other domains. The
extension of validation thinking to study data (P21 Validator for SDTM/SEND) shows the trajectory: any regulated
data exchange increasingly incurs automated checks. There is a suggestion of eventual full modular electronic
dossiers (where eCTD is an early example) and even real-time submissions (via open data standards).

Conclusion

Mastering eCTD validation is now an essential part of regulatory submissions strategy. As this report has shown, the
landscape is multifaceted: rigorous technical standards enforced by multiple agencies, evolving electronic formats
(incorporating more metadata), and nearly universal expectation of ‘first-pass’ quality. Key takeaways include:

« Historical Perspective: From CTD to eCTD v3.2.2 and beyond, harmonization efforts have reduced, but not
eliminated, regional quirks. Validation criteria have grown complex (hundreds of rules). Historical phased mandates
(e.g. FDA's 24/36-month plan (") www.accessdata.fda.gov)) gave way to full eCTD requirement for major applications
in the late 2010s.

« Common Error Types: The most frequent validation errors involve fundamental structural issues: missing or
misnamed XML files, broken ID matching, PDF format violations, incorrect folder sequences, and absent historical
documents. Anyone compiling an eCTD must check these basics via tools or manual checklists.

« Data and Impact: Industry reports suggest a small but important fraction (=1-2%) of submissions fail technical
validation (' en.ennov.com). Each failure entails significant delays and costs. Conversely, strong validation practice
correlates with smoother regulatory timelines. In one example, by fixing validation errors (as recommended using
validators), an ANDA timeline improved by many months (www.pharmaregulatory.in).

« Regulatory Advice: Agencies explicitly urge sponsors to validate in advance. FDA WBT and guidelines emphasize
commercial off-the-shelf validators (°°/ www.accessdata.fda.gov). Health Canada even provides specific contacts for
questions on eCTD rules (www.canada.ca). The shared message: rigorous, upfront technical checks are expected
and appreciated by regulators.

- Best Practices: Use the latest validation tools, cross-check against multiple frameworks (FDA, EMA, ICH). Maintain
accurate submission histories. Employ strict internal processes for file naming, PDF compliance, and data
consistency. Learn from public case studies (like those highlighted here) and update SOPs accordingly. Table 3 (in
an appendix or attachment) might summarize top fixes for common errors. (As one industry note reflects, “validation
issues are particularly common” in practice (°/ www.onixis.com) — but preventable with diligence.)

« Future Outlook: With eCTD v4, Al-driven validation, and global convergence on electronic submissions, the
expectations will only rise. But these trends also present opportunities for efficiency gains (e.g. enhanced metadata
lookup by reviewers). Sponsors who adapt—keeping systems and people updated on the evolving validation criteria
—uwill reduce risk of technical rejection and benefit from the faster, more reliable review processes that electronic
submissions promise.

In closing, an eCTD Validation Errors Guide is ultimately a guide to regulatory diligence. It reminds us that successful
submissions are both scientifically rigorous and technically precise. By deeply understanding the rules (as documented in
this report) and rigorously applying them, pharmaceutical companies can ensure that their dossiers sail through technical
validation and proceed promptly to scientific review — advancing safe and effective treatments to patients without
unnecessary delay.
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All factual statements and recommendations in this report are supported by regulatory documents and industry analyses
as cited throughout (e.g. official FDA/EMA guidelines, Health Canada rule sets, and expert blogs) (www.canada.ca) (**/
www.accessdata.fda.gov) (¥ en.ennov.com) ("l www.extedo.com) (www.pharmaregulatory.in) (www.gov.uk). These sources
should be consulted directly for the complete detailed criteria applicable to any specific submission.
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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.

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights
reserved.
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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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