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[Revised May 9, 2026] — Updated to reflect the April 14, 2025 launch of the FDA ESG NextGen Unified
Submission Portal, the December 22, 2025 opening of EMA eCTD v4.0 voluntary submissions for centrally-
authorised products, the April 1, 2026 PMDA move to eCTD v4.0 for new applications, and FDA's position that
it will give advance notice before requiring eCTD v4.0. Market and product details refreshed for 2025–2026.

Executive Summary
Cloud-based regulatory submission tools are rapidly transforming how pharmaceutical companies prepare,
manage, and submit regulatory documents. Traditionally, submissions (e.g. NDAs, ANDAs, MAAs) have relied
on in-house servers and desktop software for compiling electronic Common Technical Documents (eCTDs)
and other filings. The pharmaceutical industry, however, faces immense pressure to digitize and streamline
these processes. The advent of cloud computing offers scalability, flexibility, and real-time collaboration
benefits, but also raises compliance and security challenges that require careful management. Regulators
themselves (e.g. FDA, EMA) are advancing digital strategies (e.g. ESG modernization, eCTD v4.0) that favor
cloud-enabled workflows. Industry voices note that cloud adoption in pharma, while slower than in other
sectors, is growing (global cloud pharma market ~$4.8 billion in 2022, projected ~14% annual growth)
(www.pharmtech.com) (www.globalgrowthinsights.com). For example, surveys found 55% of companies using
hybrid cloud and 96% reporting cloud strategies met expectations (www.pharmtech.com).

The benefits are clear: on-demand computing power, reduced infrastructure costs, and ubiquitous access. In
practice, companies that have migrated to cloud-based systems report dramatic efficiency gains.
MacroGenics, a mid-size biotech, moved its regulatory documents from an aging on-premise EDMS to Veeva
Vault Submissions (a cloud SaaS). They went live in 6 weeks and saw large-document open times drop from
minutes to seconds (www.contractpharma.com) (www.contractpharma.com). Regeneron (big biotech) adopted
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Veeva cloud for submissions and completed multiple filings on day one of go-live (www.veeva.com). Across
pharma, shifting routine tasks (clinical data, marketing materials, PV reports) to the cloud frees resources for
innovation. A 2019 survey found about 64% of life-science firms had applied or planned cloud use
(www.mastercontrol.com); by 2024 cloud use is expected to accelerate (estimated $7.1 B market in 2025
(www.globalgrowthinsights.com), with 73% companies having “some form” of cloud by 2024
(www.globalgrowthinsights.com)).

However, pharma is inherently risk-averse. Strict regulations (FDA 21 CFR Part 11, EU GMP Annex 11, GxP
principles) impose rigorous validation and data integrity requirements. Cloud systems introduce a shared
responsibility model: providers secure the infrastructure, but sponsors must validate software functionality and
manage data controls (www.freyrsolutions.com) (www.pharmaceuticalcommerce.com). Regulatory guidance
on cloud remains limited, so firms rely on risk-based validation (per 21 CFR 11’s decades-old guidance) and
automated approaches (www.pharmaceuticalcommerce.com) (www.pharmaceuticalcommerce.com). Experts
note regulators (FDA, EMA, CDSCO, MHRA) broadly allow cloud if compliance (auditable records, security
controls) is demonstrated (www.pharmaregulatory.in) (www.fda.gov), but ambiguity persists.

This report provides a deep examination of cloud-based regulatory submission tools in pharma. It begins with
historical context of digital submissions and a brief primer on cloud computing in regulated industries. It then
surveys the regulatory environment – from global eCTD standards to data-security mandates – highlighting
ongoing initiatives encouraging cloud use (such as FDA’s ESG NextGen modernization (www.fda.gov)
(www.fda.gov)). The bulk of the report analyzes the tools: major software platforms (Veeva Vault, EXTEDO,
IQVIA, MasterControl, etc.) that support eCTD publishing, RIM, and collaborative submission management.
We compare their architectures (single- or multi-tenant SaaS, integration with EDMS/QMS/QBMS) and feature
sets. Table 1 (below) outlines leading submission solutions, marking their cloud offerings and submission
capabilities.

Empirical evidence and case studies illustrate real-world use. Industry publications and interviews document
how cloud RIM and eCTD systems accelerate workflows and offer audit-ready traceability
(www.contractpharma.com) (www.veeva.com). Data-driven market analyses provide context on cloud adoption
trends (www.pharmtech.com) (www.globalgrowthinsights.com). The report also examines pitfalls: validation
burdens, data residency concerns, integration hurdles, and organizational resistance. For example, high
upfront validation costs (25–40% of project budgets (www.pharmtech.com)) and the need to reconcile legacy
processes slowed many migrations, though many concerns (security, uptime) are often overstated as cloud
providers now meet top-tier standards (www.pharmtech.com) (www.contractpharma.com).

Finally, we address future directions. ICH eCTD v4.0 has now begun phased rollout — voluntary EMA
submissions for centrally-authorised products opened December 22, 2025, Japan's PMDA, whose eCTD v4.0
specifications cover marketing approval applications for prescription drugs (PMDA), moved new applications to
v4.0 on April 1, 2026 according to industry reports (meddeviceguide.com), and FDA has been accepting
voluntary v4.0 submissions since September 16, 2024, stating that it will give advance notice before v4.0
becomes the only accepted format (www.fda.gov) — imposing new metadata standards
(esubmission.ema.europa.eu) (esubmission.ema.europa.eu). Emerging technologies – AI for document
automation (link.springer.com) (arxiv.org), structured content (HL7 FHIR-based exchanges) (link.springer.com),
and global regulatory data interoperability (PQ/CMC, IDMP, etc.) – will further reshape submission tools.
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Regulators’ digital roadmaps (FDA PDUFA pledges, ICH initiatives) hint at more open, continuous cloud-
enabled regulatory communications. In sum, pharmaceutical regulatory submission is poised for a departure
from paper-bound methods to agile, cloud-driven processes. While obstacles remain, the integration of robust
cloud platforms promises substantial improvements in efficiency, collaboration, and compliance readiness,
ultimately accelerating patient access to new therapies.

Introduction and Background
Pharmaceutical companies must compile vast technical dossiers for regulatory approval of investigational
drugs, biologics, and generics. These dossiers include preclinical, clinical, manufacturing, and quality data,
structured according to the Common Technical Document (CTD) format. Developed by the International
Council for Harmonisation (ICH) in the early 2000s, the CTD consists of modules (1–5) which cover
administrative info, summary documents, quality, safety, and efficacy data. Critically, since the late 2000s
agencies have required electronic submissions (eCTD) of these materials. FDA's eCTD requirement took
effect on May 5, 2017 for NDAs, ANDAs and BLAs and on May 5, 2018 for commercial INDs (www.fda.gov),
and regulatory bodies worldwide (EMA, PMDA, Health Canada, etc.) followed with their own eCTD
requirements.

Initially, electronic submissions were assembled using file-based publishers on local servers or desktops,
generating ZIP archives for upload. Agencies provided Electronic Submissions Gateways (ESG) or portals to
receive these files. Over time, software vendors emerged to streamline eCTD publishing and validation. For
example, products like LORENZ docuBridge, EXTEDO eCTDmanager, and Image Solutions’ eCTDXPress
became industry standards for assembling eCTD sets. Document Management Systems (DMS) and
Enterprise Content Management (ECM) platforms (e.g. Documentum, OpenText) were commonly used to
store regulatory documents, often in on-premises data centers.

Today, the landscape of submission tools spans a spectrum of capabilities: from eCTD composition and
XML schema validation to Regulatory Information Management (RIM) systems that track product registrations,
correspondences, and submission status across regions. Many large organizations deploy RIM suites (e.g.
ArisGlobal, Ennov, Veeva Vault) alongside publishing software. These tools historically ran on company
servers with specialized validation processes and IT overhead.

Cloud computing – delivering IT resources over the internet – offers new possibilities. In cloud architectures,
software can be hosted as Software-as-a-Service (SaaS) on remote servers, relieving companies of
maintenance. For regulatory submissions, a cloud-based tool might allow global teams to collaboratively work
on dossiers, access up-to-date templates, and submit directly via integrated gateway services, without
requiring each user to install or maintain heavy software. This model promises increased agility: updates and
new features roll out automatically, and capacity for large submissions can scale on demand.

However, the life sciences industry has approached cloud cautiously. The regulatory context imposes demands
for data security, auditability, and system validation. Concepts like FDA’s 21 CFR Part 11 (electronic records &
signatures) and EU GMP Annex 11 require that computerized systems create reliable, retrievable records with
controlled access. Sponsors migrating to cloud must still validate their software (“Qualification” steps
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IQ/OQ/PQ) and ensure that any cloud vendor meets Good Automated Manufacturing Practice (GAMP 5)
expectations. Any lapse (e.g. data breach, tampered logs) could jeopardize product approvals or trigger
regulatory action.

Despite these challenges, momentum is building. Regulators themselves are modernizing: FDA’s PDUFA VII
commitments include assessing and piloting cloud technologies for regulatory review (www.fda.gov)
(www.fda.gov). The FDA’s Electronic Submissions Gateway (ESG) completed its NextGen overhaul on April
14, 2025, when the cloud-based Unified Submission Portal (USP) replaced the legacy WebTrader interface —
adopting a “cloud-based modernization” to increase capacity (www.fda.gov) (www.fda.gov). In Europe, the
EMA opened optional submission of eCTD v4.0 for centrally-authorised products on December 22, 2025, with
strongly recommended use from Q1 2027, mandatory use for new CAP MAAs from Q1 2028, and a technical
pilot for non-CAP procedures planned for Q3/Q4 2026, promising richer metadata and interoperability
(esubmission.ema.europa.eu) (esubmission.ema.europa.eu). These initiatives presage a more digital, cloud-
friendly future for submissions.

Taken together, the background paints a clear picture: cloud computing is reshaping pharma IT, and regulatory
submission processes are a prime target for this shift. Understanding this transition requires examining
multiple facets – technology, compliance, operations, and strategy. This report therefore proceeds to analyze
the current state of cloud-based regulatory submission tools, including types of tools, regulatory
considerations, benefits and challenges, market trends, and future directions, with extensive evidence and
examples from industry sources.

Cloud Computing in Pharmaceutical
Regulatory Affairs
Cloud Technology Overview
Cloud computing refers to delivering IT services (compute, storage, networking, applications) over the internet
on a shared infrastructure, rather than relying entirely on a company’s own physical servers. Key cloud models
include SaaS (Software-as-a-Service), where application software is accessed via a web browser; IaaS
(Infrastructure-as-a-Service), providing virtual machines and storage; and PaaS (Platform-as-a-Service),
offering development environments and databases. Deployment models range from public cloud (shared
resource pool, e.g. AWS, Azure) to private cloud (dedicated infrastructure for one organization) and hybrid
combinations.

The life sciences sector has historically been slow to adopt cloud compared to tech or finance. Reasons
include the high regulatory burden, conservative culture, and fear of exposing sensitive data. According to an
overview article, life-science CIOs once had deep security concerns: a decade ago nearly 75% expressed
reluctance to use cloud for regulated data (www.mastercontrol.com). However, cloud adoption is now
accelerating. Surveys find most industries have moved major workloads to cloud: e.g. the Cloud Industry
Forum reported 95% of businesses (across IT, retail, manufacturing, etc.) operate some cloud services
(www.pharmtech.com). The global cloud services market was over $569 billion in 2022 and growing ~20%
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annually (www.pharmtech.com). Pharma, while smaller in absolute spend, is catching up. One source notes
the pharma cloud market was ~$4.8 B in 2022 (projected ~13% growth in 2023) (www.pharmtech.com).
Industry analyses forecast continued double-digit growth (e.g. cloud market to ~$7.1 B by 2025)
(www.globalgrowthinsights.com).

Success stories and factors drive this trend. Cloud enables easier collaboration and global sharing of
information. During COVID-19, cloud-based remote R&D and data sharing proved crucial for rapid vaccine
development (www.pharmtech.com). By moving to cloud, teams can eliminate VPNs and on-prem bottlenecks
– as one regulatory leader put it, “Everyone likes that they don’t need a VPN to access the system”
(www.contractpharma.com). Cloud vendors also invest heavily in security; for many companies, cloud systems
offer “better security, availability, and flexibility” than legacy in-house IT (www.contractpharma.com).

At the same time, pharma-specific guidelines have begun to embrace cloud. For example, the International
Society for Pharmaceutical Engineering’s GAMP 5 guide provides a risk-based framework for validating
computerized systems (including cloud) at a high level. Authorities now often permit cloud services if controls
are in place; e.g., FDA’s Part 11 guidance (though last updated in 2003) advises validation based on risk to
product quality and records integrity (www.pharmaceuticalcommerce.com). EU GMP Annex 11 (2011) applies
equally to computerised systems hosted by third-party service providers, emphasizing documented risk
management and audits. In practice, firms performing due diligence – including vendor audits and third-party
certifications (ISO 27001, SOC 2) – can mitigate regulatory fears (www.freyrsolutions.com)
(www.freyrsolutions.com). An industry consultant notes that after an initial learning curve, many find cloud
“offers better security, availability, and flexibility than your on-premise infrastructure”
(www.contractpharma.com).

Regulatory Drivers for Cloud-enabled Digital Submissions
Regulators are codifying digital submission and cloud initiatives, creating both incentives and obligations. The
FDA’s recent user-fee reauthorization (PDUFA VII) explicitly commits to a “cloud-based modernization” of
the Electronic Submissions Gateway (ESG) (www.fda.gov) (www.fda.gov). The FDA plans to leverage cloud
platforms to improve submission bandwidth and storage, and will pilot at least three cloud-based projects to
streamline “applicant–regulator interactions” (www.fda.gov) (www.fda.gov). Notably, this includes publishing an
FDA report on cloud adoption challenges and demonstrating cloud for functions like electronic labeling or
review notebooks.

Similarly, the EMA and other agencies have upgraded electronic submission portals. EMA opened optional use
of ICH eCTD 4.0 for centrally-authorised products on December 22, 2025; EMA has said strongly
recommended use starts in Q1 2027 and mandatory use for new CAP MAAs in Q1 2028, while non-CAP
procedures are at the pilot stage (esubmission.ema.europa.eu). eCTD 4.0 introduces richer metadata,
extended identifiers, and compatibility with new delivery methods, all of which require updated tools and
systems (esubmission.ema.europa.eu). EMA emphasizes that companies “should ensure that their systems,
processes, and tools support the EU technical requirements” for v4.0, including new validation criteria and
controlled vocabularies (esubmission.ema.europa.eu). The move highlights the need for more agile, updatable
software (favorably delivered via cloud) to meet evolving standards.
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Globally, much of the drive comes from regulatory data standardization initiatives. For example, FDA’s
PQ/CMC guidance (2022) defines a data model for pharmaceutical quality information (encoded in HL7 FHIR
format) (link.springer.com), and the EMA’s ISO IDMP/SPOR program standardizes product and substance
data. While these are not “submissions” per se, they reflect a shift toward structured, machine-readable data
exchange – something facilitated by digital platforms and APIs. In the future, submissions may rely on
interoperable web-based exchanges rather than static PDF files. Indeed, scholarly analyses argue that “cloud-
based platforms offer automation of document preparation, real-time data integration, and enhanced
collaboration between sponsors and global health authorities” (link.springer.com).

In sum, regulatory momentum is aligning with cloud opportunities. Agencies themselves acknowledge cloud
benefits and are modernizing submission systems accordingly (www.jdsupra.com) (www.fda.gov). Meanwhile,
global harmonization efforts (ICH, ISO/FDA/EMA data standards) will reward tools that can flexibly handle
structured data and collaborate across borders. These drivers make cloud-native submission platforms
increasingly appealing, despite lingering conservative leanings in the industry.

Regulatory Framework and Compliance
Considerations
Adopting cloud-based systems for submissions requires navigating strict regulatory requirements designed to
ensure data integrity, security, and patient safety. Key regulations and guidelines include:

21 CFR Part 11 (FDA, 1997): Governs electronic records and signatures in drug/device submissions. It
requires controls (uniqueness of signatures, audit trails, system validations) to assure record integrity.
Importantly, the FDA’s Part 11 guidance (2003) encourages a risk-based approach: “Your decision to
validate... takes into account the impact... on accuracy, reliability, integrity, availability... of records”
(www.pharmaceuticalcommerce.com). This means firms using cloud solutions must demonstrate how
the system meets these predicates, but they have flexibility in methods (including automation). The
guidance predates cloud, leaving many questions open; experts note the gray area, suggesting
companies focus on meeting functional requirements rather than retrofitting old validation methods
(www.pharmaceuticalcommerce.com).

GMP Annex 11 (EU, 2011): Similar to Part 11, Annex 11 addresses computerized systems (including
cloud). It mandates risk-based validation, documented IT policies, access controls, and audit trails. Any
cloud solution used for GMP records must comply (e.g. encrypted data, validated backup/recovery).
Agencies expect users to demonstrate that their cloud provider’s certification (like ISO 27001) and
compliance processes satisfy GMP. Annex 11 does not name cloud computing, but its section on
suppliers and service providers (including hosted services) requires formal agreements and supplier
assessment, which gives hosted systems a clearer basis than older FDA guidance.

MHRA GxP Guides (UK): Post-Brexit, the UK’s Medicines and Healthcare products Regulatory Agency
(MHRA) continues to enforce Annex 11-like requirements. The latest MHRA Orange Guide (2020s)
echoes EU GMP annexes on IT systems. Companies using cloud often cite compliance with both Part
11 and Annex 11 (and MHRA parallels) to satisfy multi-region queries (www.pharmtech.com).
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GAMP 5 (ISPE): Pharma best practice guideline (not law) for validating any automated system. It gives
a framework for risk-based validation throughout the lifecycle (including Software Validation, CSV).
GAMP 5 emphasizes practicality: guide validation (computerized system verification) based on risks to
product. Firms migrating to cloud follow GAMP principles for supplier assessment, user requirement
specs, installation/operational qualification, and ongoing change management.

GDPR (EU), HIPAA (US): Where applicable (e.g. patient data in submissions), data protection laws
matter. For instance, if a submission includes patient data or valuable proprietary data, encryption and
data residency (to meet local data protection laws) become issues. Many multinational companies
navigate these by using vendors with region-specific cloud data centers or by private cloud/hybrid
solutions to keep data within jurisdictional boundaries.

21 CFR Part 820 (Quality Management System Regulation, FDA): Applies to medical device
manufacturers. Since February 2, 2026 it is the QMSR, which incorporates ISO 13485:2016 by
reference (www.fda.gov). It matters for submission tooling only where device quality-system records
feed device submissions.

Compliance in cloud also invokes shared responsibility. Cloud service providers (CSPs) secure the
infrastructure (physical security, virtualization, redundancy) but the sponsor/user retains responsibility for
system configuration, data management, and compliance documentation (www.freyrsolutions.com). For
example, if Veeva Vault Submissions (multi-tenant SaaS) is used, Veeva must ensure the software meets
functional specs and has robust physical/infrastructural security; the pharma sponsor must still validate Vault’s
configuration (IQ, OQ, PQ) within their Qualification Master Plan. The sponsor also controls user access,
retention policies, and must monitor for compliance.

Regulators have gradually signaled support for cloud engagements. Official guidance from FDA or WHO on
cloud-specific practices is still emerging. In the U.S., regulators often review computer system validation during
inspections: in absence of explicit cloud rules, inspectors expect evidence of robust qualification like any
system. A legal industry viewpoint notes that outdated agency policies can create uncertainty, and calls for
“cloud-specific guidance” to clarify best practices (www.jdsupra.com) (www.jdsupra.com). Some voluntary
industry standards exist (e.g. PCI-DSS for credit card data in HPC, FedRAMP for US federal cloud use) but
most life sciences companies simply aim to meet existing GxP requirements using modern tools.
Encouragingly, regulators themselves are moving infrastructure to cloud, and FDA’s statements such as aiming
to “leverage cloud technology to progress digital transformation” (www.jdsupra.com) suggest a growing
regulatory comfort.

Compliance Controls in Cloud Platforms

To meet regulatory expectations, cloud-based submission tools typically incorporate controls such as:

Audit Trails: Immutable logs of who did what and when. All submission actions (document upload,
publish to eCTD, approval workflows) should be timestamped. Systems like Veeva Vault offer detailed
audit logs as a core feature (www.contractpharma.com).
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User Access Management: Role-based permissions, multi-factor authentication, and strict separation
of duties. Cloud tools often integrate with enterprise identity providers (SAML, OAuth) to enforce
corporate login policies. For example, ESG NextGen plans include enterprise Identity and Access
Management (IAM) solutions (www.fda.gov).

Data Encryption: In transit (TLS) and at rest (AES-256 or better). Sponsors must confirm CSPs use
robust encryption and key management. This is crucial for protecting unpublished clinical data or
proprietary formulation information.

Data Integrity Controls: Checksums, version control, digital signatures. To comply with 21 CFR 11,
documents are often stored as PDF/A or XML with binding signatures. Tools like Vault automatically bind
signatures, provide PDF/A compliance, and flag any tampering (www.contractpharma.com).

System Validation & Change Control: Publication of Functional Requirement Specifications and
traceability to testing. Multi-tenant SaaS vendors expedite releases, so modern approaches use
continuous validation (automated testing scripts that run with each update) to maintain validation
(www.pharmaceuticalcommerce.com). Vendors often provide “validation packs” of documentation to
customers.

Disaster Recovery / Business Continuity: Architectures with geo-redundancy and regular backups.
Quality regulations require that data be retrievable during the retention period. Using the cloud can
simplify DR by replicating data across multiple regions.

Regulatory Commitments Tracking: The system should enforce SOPs and retention policies (some
tools can apply retention rules to submissions, automatically purge draft documents, etc., to meet
ALCOA+ principles).

In effect, companies validate cloud tools nearly identically to on-site software, but often with the advantage that
vendors assume part of the validation burden. As one author put it, “cloud vendors can provide much of the
evidence required for customers to pass audits” (www.pharmaceuticalcommerce.com) by offering compliant
development processes and automated test results. Customers still typically execute Installation/Operational
Qualification (IQ/OQ) for configuration, but vendors may supply Performance Qualification (PQ) evidence of
testing in production environments. This approach of automated continuous validation aligns with the
concept that regulated cloud systems can be “continuously validated” via built-in automated tests
(www.pharmaceuticalcommerce.com).

Challenges and Misconceptions

Despite precautions, many companies hesitate. Common concerns include:

Security and Data Privacy: Fear of breaches or unauthorized access. However, major CSPs and SaaS
vendors are often more secure than average in-house data centers due to specialist expertise.
Misconceptions persist that cloud means loss of control. In reality, role-based access and encryption
often improve auditability.

Loss of Control Over IT: Companies worry about relying on an external vendor’s timelines or policies.
Hard concessions (like using TLS updates) can be managed through SLAs.
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Validation Cost & Effort: Transition costs can be significant. One industry source notes 25–40% of a
cloud software project budget may go to validation, which can delay ROI (www.pharmtech.com). This
perceived high cost can stall projects.

Data Sovereignty: Especially for global firms, ensuring data residency (e.g. keeping EU patient data on
EU servers) can complicate solution selection. Many cloud vendors now offer region-locked
deployments.

Vendor Lock-in: Fear that once you commit to a SaaS platform, moving off it (to another vendor or back
on-prem) is difficult. This can be mitigated by exporting data or choosing systems supporting industry
standards (e.g. XML, APIs).

However, as many experts note, these issues can be managed. In the MacroGenics case, the major hurdle
was not technical but organizational: getting IT and QA teams educated on cloud terminology
(www.contractpharma.com). Once that was addressed, they found cloud “not the big unknown monster” they
imagined (www.contractpharma.com). Over time, these hesitancies are giving way to recognition of the “huge
benefits” of cloud platforms: scalability, disaster recovery, global accessibility, and reduced overhead
(www.contractpharma.com) (www.pharmtech.com).

In summary, while regulatory compliance imposes rigorous requirements, contemporary cloud tools are
purpose-built for GxP alignment. As one authoritative article concludes, in the absence of specific guidance,
companies should focus on meeting regulatory goals using modern validation processes rather than forcing
legacy methods onto cloud (www.pharmaceuticalcommerce.com). When done right, cloud solutions can in fact
enhance compliance (by centralizing audit trails and streamlining updates) rather than undermine it.

Cloud-Based Regulatory Submission Tools:
Types and Features
Cloud-based regulatory submission tools encompass several categories of software and services in the
pharmaceutical sphere. Broadly, they can be grouped as follows:

Electronic Submissions Publishing Tools (eCTD Publishers): Software that validates, packages,
and submits regulatory dossiers (eCTDs, CTDs) to health authorities. These handle XML backbone
generation, PDF packaging, validation against regional rules, and integration with submission gateways.
Historically desktop or on-premise (e.g. eCTD XPress, Lorenz docuBridge), newer offerings or versions
now provide SaaS or cloud-hosted options.

Regulatory Information Management (RIM) Systems: Platforms that manage the end-to-end
regulatory process – product registration data, submission planning, labeling, turnover tasks,
correspondence tracking. Many RIM solutions integrate with submission publishing modules. Leading
cloud RIMs (e.g. Veeva Vault, ArisGlobal, Ennov) include submission modules as part of broader suites.

Electronic Document Management Systems (EDMS) and Life-Sciences QMS: Cloud-hosted content
management and quality systems that, while not submission-focused per se, provide the backbone for
controlled documentation (SOPs, QA records, etc.) and can interface with submission processes (e.g.
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by storing Module 3 documents). Examples include MasterControl, OpenText Documentum (cloud
edition), and other enterprise content platforms.

Meta-Platforms and Specialty Tools: This includes collaboration portals, workflow engines, and niche
tools that support specific aspects of submission (e.g. labeling databases, safety report portals,
eTMF/eCTD coordination). Some are generalized (SharePoint in Azure, Airtable used in life sciences,
etc.) and others are specialized (e.g. Clarivate’s Pharma Intelligence suite, or FreyaFusion’s AI-driven
eCTD tools).

Below we outline and compare key examples of these tools, focusing on cloud-based offerings. Table 1
summarizes prominent solutions and their core capabilities. The list includes both pure cloud/SaaS products
and hybrid models where cloud deployment is an option. This is not exhaustive but illustrative of the vendor
landscape.

Product/Service Vendor Cloud
Deploy
ment

Functionality Notes

Veeva Vault
Submissions

Veeva
System
s

SaaS
(multi-
tenant)

Submission content planning and
management, lifecycle tracking
(publishing and validation via the
companion Vault Submissions Publishing
application)

Part of Veeva Vault RIM suite; supports
submissions (incl. v4.0), analytics; used
by Regeneron, MacroGenics
(www.contractpharma.com)
(www.veeva.com).

Veeva Vault RIM
(incl. Submissions,
Labeling)

Veeva
System
s

SaaS
(multi-
tenant)

Regulatory info mgmt (products,
commitments, publishing plural)

Unified with Submissions; centrally tracks
global registrations, labeling changes
(www.contractpharma.com)
(www.veeva.com).

Ennov Dossier Ennov Cloud/
On-
prem

eCTD publishing and tracking Web-based; supports eCTD and CTD
compilation, integrated with Ennov RIM
and ELN products.

EXTEDO
eCTDmanager

EXTED
O

Cloud/
On-
prem

eCTD authoring & publishing,
submission planning

Long-established eCTD publishing tool;
confirm current v4.0 and hosting options
with the vendor.

Ennov RIM (Reg.
Projects)

Ennov Cloud/
On-
prem

Global portfolio mgmt, submissions
tracker

Manages global registrations and triggers,
links to publishing.

Certara
GlobalSubmit

Certara Cloud/
Hosted

eCTD validation & submission portal Cloud-based validation engine; integrates
with dossier building.

Freya.Submit Freyr
Solution
s

Cloud
(manag
ed)

eCTD publishing & submission services Freyr’s proprietary publishing tool, used
within its publishing services
(www.freyrsolutions.com).

eCTDXPress Image
Solution
s, Inc.
(ISI)

Hosted
SaaS /
On-
prem

eCTD compilation and submission
management

Older product line; ISI has offered it
through a hosted SaaS model
(www.biospace.com). Confirm current
status with the vendor.
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Product/Service Vendor Cloud
Deploy
ment

Functionality Notes

Lorenz docuBridge
(v5)

Lorenz Cloud/
On-
prem

eCTD/CTD assembly, XML generation Enterprise-grade; supports complex
workflows.

Documentum D2 /
xCP

OpenTe
xt

Cloud
option

Document & records mgmt (GxP
compliance)

Often used for CTD modules; hybrid
model with cloud managed services
available (OpenText Cloud).

MasterControl
eCTD Publishing

Master
Control

Cloud
(ProClo
ud)

Document mgmt, eCTD publishing
(module)

QMS provider – offers eCTD pub
integrated with its Document Control
system.

Microsoft Azure /
AWS Cloud
Services

Microso
ft/Amaz
on

IaaS/P
aaS

Infrastructure for submissions (shared or
private)

Not a submission tool per se, but used to
host custom submission pipelines, data
lakes, or identity systems. Not regulated
by itself.

ArisGlobal
LifeSphere
Submissions

ArisGlo
bal

Cloud
(SaaS)

Regulatory submissions and publishing Cloud-native RIM with submission module
for eCTDs; ICH-compliant.

Veeva eTMF (Vault
eTMF)

Veeva
System
s

SaaS
(multi-
tenant)

Electronic Trial Master File Not a submission per se, but integrated to
feed clinical docs into FDA submissions
(as shown in Regeneron link
(www.veeva.com)).

Clarivate regulatory
intelligence

Clarivat
e

Cloud/
Hosted

Regulatory intelligence, pipeline tracking Intelligence tools that inform submissions
rather than publishing them.

*Note: Some older tools (eCTD XPress, legacy DocuBridge) are primarily on-prem cluster installs. Many
modern solutions either are cloud-native or provide cloud deployment options. CIOs increasingly prefer multi-
tenant SaaS models for lower TCO and easier upgrades (www.contractpharma.com).

Key Vendors and Platforms:

Veeva Systems (Vault Platform): A leader in cloud RIM and content management. Vault Submissions
(and parallel Vault QMS/eTMF) is cloud-only, built on a multi-tenant architecture with regular feature
releases. Veeva's 2017 announcement cited 500+ life science customers (www.veeva.com), from big
pharma to small biotechs. Vault Submissions provides submission planning, content management and
analytics dashboards, with publishing and validation in the companion Vault Submissions Publishing
application (www.contractpharma.com) (www.veeva.com).
EXTEDO and LORENZ: Long-established publishing vendors with separate products: EXTEDO’s
eCTDmanager and LORENZ’s docuBridge. Both offer hosted options alongside on-prem installations.
EXTEDO supports multi-vendor environments and global publishing, while LORENZ targets high-end
publishing workflows. A LinkedIn roundup of popular eCTD publishing tools lists docuBridge among
them (www.linkedin.com).

IntuitionLabs

Pharma & biotech AI consulting · Custom software · Data engineering Page 12 of 26

https://www.veeva.com/ap/resources/standardizing-on-veeva-vault-enhances-regenerons-clinical-and-regulatory-operations-processes/#:~:text=Regeneron%20adopted%20Vault%20Submissions%20not,that%20previously%20used%20other%20methods
https://www.contractpharma.com/exclusives/path-from-edms-to-the-cloud/#:~:text=advantage%20of%20the%20cloud%2C%20of,and%20provide%20management%20with%20greater
https://www.veeva.com/ap/resources/standardizing-on-veeva-vault-enhances-regenerons-clinical-and-regulatory-operations-processes/#:~:text=About%20Veeva%20Systems
https://www.contractpharma.com/exclusives/path-from-edms-to-the-cloud/#:~:text=RH%3A%20There%E2%80%99s%20really%20no%20comparison,external%20business%20partners%20to%20efficiently
https://www.veeva.com/ap/resources/standardizing-on-veeva-vault-enhances-regenerons-clinical-and-regulatory-operations-processes/#:~:text=%E2%80%9CVeeva%20Vault%20Submissions%20enables%20us,within%20the%20first%20two%20weeks
https://www.linkedin.com/posts/tanvi-sharma-7b429a218_regulatoryaffairs-ectd-pharmatech-activity-7386878617236103168-fiTZ#:~:text=%F0%9F%8C%8D%20Top%20eCTD%20Publishing%20Software,PharmaTech


ArisGlobal: Offers LifeSphere Regulatory (RIM) and a Submissions module, on a SaaS basis. Aris has
a strong footprint in clinical and PV and is expanding in regulatory operations.
Ennov: A French provider with international reach. Ennov’s RIM and Dossier modules emphasize
configurability. They offer both cloud SaaS and on-site installations.
Freyr: Primarily a regulatory consultancy, Freyr also provides software solutions. Freya.Submit is
Freyr’s proprietary eCTD publishing tool, used within its publishing services.
MasterControl: Best known for QMS, MasterControl offers eCTD publishing as part of its Document
Control. Its cloud QMS (MasterControl Cloud/ProCloud) can host documents and integrate with eCTD
assembly.
IBM, Oracle, SAP: Larger IT vendors can host or provide solutions. Platforms like SAP, Oracle Cloud,
and even ServiceNow are sometimes used to create custom submission tracking. These are typically
enterprise solutions, not dedicated to pharma.
Others: Many smaller vendors exist. Also, CROs and consultancies often build custom cloud portals or
toolkits for their clients.

Capabilities of Cloud Submission Platforms

Despite vendor variations, common features of cloud submission tools include:

Central Document Repository: All submission files (Module 1–5 documents, correspondences,
labeling) stored in a single cloud database, with version control and check-in/check-out. Vault
Submissions, for instance, keeps “everything captured in system for a full audit trail”
(www.contractpharma.com).

Collaborative Authoring/Review: Real-time editing or assignment of tasks to users in different
locations. Many cloud tools allow external partners (consultants, CROs) to be granted limited access for
joint reviews, eliminating email exchanges (www.contractpharma.com).

Metadata and Indexing: Rather than manual folders, documents are tagged with structured metadata
(document type, country, submission event, author). This facilitates searching and automated validation
of submission specifications (e.g. ensuring correct Module 3 numbering). For example, EMA’s eCTD 4.0
relies heavily on standardized metadata vocabularies (esubmission.ema.europa.eu), a scenario where
modern systems excel by enforcing metadata fields.

Validation Engine: Built-in checks against ICH eCTD specs (schema, leaf-order, hyperlinks). Veeva
Vault Submissions Publishing, LORENZ, and others can validate entire eCTD packages in the cloud,
flagging missing files or errors before submission. Cloud validation often means the latest rulesets are
used (vendors frequently push updates to validation logic).

Lifecycle and Audit Workflows: Submission tracking (e.g. plan tracking, inboxes for pending tasks,
dashboards of progress). In Vault, configurable workflows allow “one-click” generation of submission
packages and track submission history (www.contractpharma.com) (vs. prior manual spreadsheets).
Approvals and audits can be managed end-to-end in the cloud system.
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Integration with Regulatory Agencies: Direct transmission via FDA ESG, EMA eSubmission gateway,
or national portals. Some cloud tools can automatically FTP/AS2 to agencies from within the platform.
They may also parse submission acknowledgements or reports (via automated scripts).

Reporting and Analytics: Dashboards (often in near real-time) showing metrics like number of
submissions per quarter, country distribution, time-in-process, and review metrics. MacroGenics cited
the ability to instantly “generate reports” on submissions and correspondences across multiple filters
(www.contractpharma.com), a capability of modern cloud RIMs and dashboards.

High Availability and Scalability: Cloud hosting ensures stable performance across geographies.
MacroGenics noted that after moving to cloud, even remote offices experienced “no lag time”
(www.contractpharma.com) as if local. Likewise, regulators intend next-gen ESG to support higher
bandwidth via cloud (www.fda.gov), reflecting the necessity of scalable infrastructure.

Overall, cloud-based submission platforms bundle many regulatory functions into unified suites. This
transforms what were once discrete desktop tasks (word processing, PDF conversion, FTP upload) into a
coherent online workflow. The result is a “single source of truth” for regulatory content, with consistency checks
and audit trails built in. Early adopter testimonials (see Case Studies) suggest these features significantly ease
compliance – for example, enabling instant audit-readiness and reducing human error.

Benefits and Drivers of Cloud-based
Submissions
The migration to cloud-based submission tools is driven largely by the promise of efficiency, flexibility, and
strategic advantage. Evidence and expert commentary highlight these benefits:

Faster Time-to-Filing: By streamlining processes, cloud systems can accelerate submissions. The
Regeneron case is striking: they “completed several submissions on the day [the cloud system] went
live, and several more within the first two weeks” (www.veeva.com). This contrasts with typical timelines
of months. Veeva cited such real-world results as evidence that cloud platforms expedite regulatory
work.

Enhanced Collaboration: Tools centralize content, enabling simultaneous worldwide access. Prior to
cloud, reviewers often emailed documents back and forth (risking version confusion). In Vault
Submissions, reviewers “enjoy working with a single authoritative source” (www.contractpharma.com).
Everyone sees the same current version, and external partners (CROs, labs, local affiliates) can be
given controlled access to collaborate without VPNs or couriered files.

Improved Performance and Accessibility: Documents open faster and software is responsive
regardless of location. MacroGenics noted a shift from minutes to seconds for large files
(www.contractpharma.com). Cloud CDNs and server farms provide robust performance (no “San
Francisco office lags”).
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Reduced Total Cost of Ownership (TCO): Without on-prem hardware to purchase or maintain, and
with subscription pricing models, companies can lower upfront costs. MacroGenics observed that cloud
“dramatically reduces the total cost of ownership and frees regulatory team from relying on IT”
(www.contractpharma.com). Vendors handle patching, backups, and upgrades behind the scenes.

Continuous Innovation: Cloud platforms often deploy new features continuously. Organizations no
longer face multi-year upgrade cycles; they receive enhancements in real time. MacroGenics praised
Vault as “a flexible system that’s always improving” (www.contractpharma.com). Similarly, ESG NextGen
promises iterative improvements to submission bandwidth (www.fda.gov). This agility means tools can
quickly adapt to new regulatory requirements (e.g. immediately supporting new XML schemas).

Scalability: Pharma pipelines are variable. Cloud accommodates surges (many dossiers due
simultaneously) without idle hardware. If a sponsor suddenly needs to assemble dozens of CTDs (e.g. a
major drug launch), the cloud can scale up compute/storage on-the-fly. Conversely, costs scale down
during quiet periods.

Stronger Compliance and Data Integrity: Counterintuitively, cloud often improves data governance.
Standardized, centralized systems eliminate stagnation of redundant spreadsheets and paper. Vault’s
built-in workflows and audit logging ensure that “everything is captured in the system for a full audit trail
to support compliance” (www.contractpharma.com). Pre-configured validations check regulatory
adherence automatically, reducing human error. Moreover, cloud providers invest heavily in
cybersecurity measures—Freyr notes that certified providers can achieve ISO 27001, SOC2, HIPAA
etc., giving stronger assurances than weaker on-prem setups. Regular automated backups and disaster
recovery in the cloud also protect against data loss, a key GMP requirement.

Visibility and Analytics: Built-in dashboards offer management oversight. MacroGenics could instantly
report submission trends by month or product, a capability they lacked before
(www.contractpharma.com). Executives can track how regulatory projects consume resources. Real-
time metrics (e.g. number of QA checks completed, submission queue status) support better planning
and internal audits.

Employee Productivity and Satisfaction: Users often find cloud platforms more intuitive. MacroGenics
cited “ease of use” and high adoption – 75% of employees regularly used Vault with minimal training
(www.contractpharma.com). This contrasts with cumbersome legacy EDM systems that users avoided.
Lower friction means teams spend less time troubleshooting IT and more on actual regulatory strategy.

Taken together, these benefits translate into significant strategic advantages. In competitive biopharma,
shaving months off review cycles can enable faster patient access and longer market exclusivity. Improved
inspection readiness (since an audit trail is integrated) reduces risk of supply delays. Global companies that
harmonize processes see upstream advantages too: for example, linking submission content with clinical or
manufacturing systems can spur data reuse and reduce duplicate work.

Market data supports these observations. A cloud market analysis (GlobalGrowthInsights) reported that 45% of
companies saw “faster regulatory filing” as an industry impact of cloud adoption
(www.globalgrowthinsights.com). The same market report also claims a 58% reduction in trial cycle times and
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49% improved data integrity attributed to cloud initiatives (www.globalgrowthinsights.com). While vendor-
driven, this aligns with user reports of efficiency gains.

Finally, intangible benefits also matter. Cloud solutions facilitate remote work and business continuity. The
PharmTech article notes COVID-19 accelerated cloud use, enabling distributed teams to share data and
accelerate vaccine programs (www.pharmtech.com). Future crises or global disruptions will similarly be
mitigated. In sum, cloud-based regulatory tools help pharma “focus efforts on innovation” while the cloud
provider handles IT complexity (www.contractpharma.com), fulfilling a common corporate goal.

Implementation Case Studies
Real-world adoption of cloud-based submission tools provides concrete insights. Below are illustrative
examples drawn from industry publications and case reports.

MacroGenics (Biotech) – MacroGenics (Rockville, MD; ~260 employees) replaced an aging on-premise
EDMS with Veeva Vault Submissions (cloud SaaS). They moved all their regulatory documents into the
global Vault platform and went live in less than seven weeks (www.contractpharma.com). Post-migration,
MacroGenics saw immediate performance improvement: large files that took minutes before now load in
seconds, even for distant offices (www.contractpharma.com). The cloud eliminated VPN bottlenecks – users in
San Francisco experience the same speed as those at headquarters. The new system also sharply reduced IT
involvement: no hardware, and the configuration required no programming. The regulatory team became self-
sufficient, running dashboards and reports themselves. MacroGenics’ regulatory director noted how Vault’s
built-in metrics dashboard allowed instant reporting (e.g. submissions per month) that previously had been
manual spreadsheet work (www.contractpharma.com). Today 75% of employees regularly use Vault; the
company is even expanding usage to non-regulatory documents and working to streamline the authoring
process directly inside the system (www.contractpharma.com). Key takeaways: dramatically faster
deployment, superior performance and accessibility, lower maintenance cost, and enhanced analytics
(www.contractpharma.com) (www.contractpharma.com). MacroGenics expects further gains from living
authoring and broader RIM integration.

Regeneron Pharmaceuticals (Biotech/Pharma) – Regeneron implemented Veeva Vault Submissions
together with Veeva eTMF in 2017 (press release by Veeva) (www.veeva.com). The goals were to streamline
content sharing between clinical and regulatory teams. By deploying Vault across functions, Regeneron could
author a clinical study protocol in eTMF and cross-link it to the NDA submission package in Submissions,
ensuring consistency and avoiding duplicative work (www.veeva.com). Executives reported that with Vault they
achieved much higher submission agility: they were able to submit multiple filings within weeks of go-live. For
example, the Director of Regulatory Submissions said, “We completed several submissions on the day we
went live, and several more within the first two weeks” (www.veeva.com). Vault also gave real-time visibility
(e.g. linking Pharmacovigilance safety updates from trials to regulatory filings). The Regeneron CIO
emphasized that cloud speed and collaboration tied directly to faster innovation: Vault provided the “agility and
speed” to keep pace with their R&D pipeline (www.veeva.com). According to Veeva’s announcement,
managing regulated content (including TMF documents) in a single system was expected to support ongoing
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inspection readiness (www.veeva.com). Key benefits were unified content across staff, traceability for audits,
and eliminating fragmentation between trial and submission CRO data. This case reinforces how cloud
platforms can connect silos and significantly accelerate regulatory workflows.

UCB and Pfizer (Industry Alliances) – While not strictly about submission tools, large pharma–cloud
partnerships illustrate broad trends. UCB (pharma) partnered with Microsoft (2021) to use Azure and AI for
immunology/neurology drug R&D (www.pharmtech.com). Similarly, Pfizer used AWS and machine learning for
drug discovery that year (www.pharmtech.com). In these cases, cloud enabled secure sharing of sensitive
R&D data and computational scalability. The fact that top pharma firms moved core processes to public clouds
indicates confidence in cloud compliance. Although these partnerships were R&D-focused, they signal that the
industry is ready to trust regulators tasks to cloud platforms as well.

Montrium / Microsoft Cloud Case Studies – Montrium, a cloud consultancy for life sciences, highlighted
examples of companies moving GxP processes to Azure. In one case MedPlast (medical device CM) moved
critical manufacturing data backup to Azure cloud storage; another Opus IRB implemented a
pharmacovigilance cloud to speed adverse-event reporting (blog.montrium.com) (blog.montrium.com). These
projects show that even highly regulated data (CFR 820 design records, 21 CFR 11 audit trails) can be
managed in cloud environments when validated properly. Though not submission software per se, these cases
reinforce core principles: cloud systems can be GxP-compliant and provide cost-savings and scalability
(blog.montrium.com) (blog.montrium.com). Montrium’s guidance (co-developed with Microsoft) culminated in a
publicly available Qualification Strategy for Microsoft Azure in GxP (blog.montrium.com), illustrating the
kind of infrastructure change required for regulated cloud use.

Combined, these examples illustrate broad benefits: multi-week reduction in validation time, improved system
performance, instant global access, and cross-functional integration. They also hint at universal lessons:
emphasis on thorough vendor review (MacroGenics praised understanding Veeva’s security, DR, etc., and
aligning stakeholder terminology (www.contractpharma.com)) and on updating processes (MacroGenics is
revising SOPs to permit partners to work in the cloud system as well (www.contractpharma.com)). In each
case, the risk of changing technology was outweighed by gains in speed, visibility, and compliance readiness.

Data and Market Trends
While specific metrics on “submission tool adoption” are scarce in public literature, related data shed light on
trends:

Overall Cloud Adoption in Life Sciences: A 2023 industry report notes that roughly 73% of
pharmaceutical companies had integrated some cloud solutions by 2024
(www.globalgrowthinsights.com). A sector survey found 96% of firms with a cloud strategy reported
meeting their goals (www.pharmtech.com). Growth is projected robustly (13.7% CAGR to 2033
(www.globalgrowthinsights.com)). These figures imply that a majority of companies using cloud in
general are likely to deploy cloud elements in regulatory processes eventually.
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Regulatory Submissions Stats (FDA): The U.S. FDA’s Electronic Submissions Gateway (ESG)
processed over 7 million submissions in 2024 (www.fda.gov) (mostly safety reports and device
updates). While many are automated reports, the volume underscores the critical nature of the
submission infrastructure. Within these data, the number of formal CTD submissions (CDER: ~0.31M in
2023 (www.fda.gov)) has been rising. These trends necessitate more efficient handling, which cloud
tools can support.

Vendor Market Indicators: Veeva’s 2017 announcement cited over 525 customers (www.veeva.com).
Regulatory consultancies such as Freyr also pair services with their own publishing tools. These moves
suggest rising demand and competitive investment in cloud-based regulatory tech.

Industry Surveys: Beyond wealth of confidential data, scattered surveys hint at cloud’s upward
trajectory. A MasterControl whitepaper (2019) found that 64% of life sciences firms were adopting or
planning cloud (www.mastercontrol.com).

Although some market research reports (behind paywalls) claim specific revenue figures (e.g. “Cloud
Computing in Pharmaceutical Market” estimates numbers like $6–8 B by the mid-2020s
(www.globalgrowthinsights.com)), these should be viewed cautiously as marketing projections. Nevertheless,
such estimates align with the more conservative industry reports and press anecdotes.

In summary, both qualitative and quantitative indicators point to cloud’s rising prominence in pharmaceutical
submissions. Regulatory user communities (e.g. DIA’s RSIDM forum) and publications are increasingly cloud-
themed, reflecting practitioner interest. The coming years will likely see accelerating investment: vendors
continue to innovate (adding AI/automation, mobile access, global workflows) and regulators are signaling
readiness by updating submission standards.

Challenges and Considerations
Despite enthusiasm, implementing cloud-based submission tools entails challenges. Key issues include:

Validation and Qualification Complexity: As noted, validating a regulated system in the cloud requires
new approaches. Cloud software updates often occur monthly or continuously, meaning that periodic
multi-month IQ/OQ processes are impractical. Instead, vendors and customers must adopt continuous
validation processes (www.pharmaceuticalcommerce.com). This paradigm shift can be daunting: one
analysis warned that ~40% of a cloud project’s budget may be spent on qualification
(www.pharmtech.com). Customers need to document every change and often rely on vendor-supplied
validation evidence. Some companies mitigate this by purchasing “validation services” from vendors or
third parties who tailor validation packs and tests. Still, the total cost and time remains a significant
project consideration.

Data Migration and Legacy Integration: Organizations with decades of on-prem data (e.g. historical
submissions, SOPs) need migration strategies. Manual migration can be laborious, and some older file
formats (e.g. non-PDF scanned images) may need reprocessing. Integration with legacy systems (like
older QMS or LIMS) also takes planning. However, vendors now often provide migration tools or
services to transfer existing documents into the cloud repository.
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Customization vs. Standardization: Cloud tools (especially multi-tenant SaaS) allow less deep
customization than on-prem systems. Some companies fear losing highly tailored workflows. This
requires change management: either adapt processes to fit the best-practice workflows of the cloud tool,
or choose a single-tenant/private cloud licensing model to enable customization (at cost). Trade-offs
between flexibility and supportability must be weighed.

Vendor Selection and Longevity: Choosing a cloud vendor for regulatory processes carries risk. A
sponsor must assess vendor stability (e.g. acquisition history – many startups get acquired), upgrade
path, and long-term support. Regulatory submission data is critical IP. For example, reliance on a niche
cloud provider could be risky if the product line is sunset. Due diligence processes (including technical
audits) are more important than ever.

Connectivity and Uptime Requirements: For cloud submissions, uninterrupted internet access
becomes vital. While cloud providers boast high SLAs (99.9%+), companies must plan for contingencies
(e.g. connectivity backup). Some global sites with poor internet may resist going fully cloud without
offline capability (although most tools offer at least web caching).

Cultural Resistance: Organizations accustomed to controlling every aspect of IT can find it hard to trust
external systems. Change management—educating stakeholders on cloud security and governance—is
essential. MacroGenics highlighted educating IT and QA on “cloud terminology and functionality” as a
hurdle (www.contractpharma.com).

Understanding these challenges allows companies to plan mitigation. For many adopters, the eventual
efficiencies and risk reductions outweigh these issues once addressed. IT transformation experts often advise
engagement between all stakeholders (Regulatory, Quality, IT, Legal) early in the process, and choosing pilot
projects (such as less critical submission streams first) to build confidence.

Future Directions and Emerging
Technologies
Pharma regulatory submissions are evolving rapidly. Cloud tools themselves will integrate new capabilities and
align with broader digital health trends:

eCTD 4.0 and Beyond: The phased global rollout of ICH eCTD 4.0 — voluntary at EMA for CAPs since
December 22, 2025, strongly recommended at EMA from Q1 2027 and mandatory for new CAP MAAs
from Q1 2028 (esubmission.ema.europa.eu), required at PMDA for new drug applications from April 1,
2026 according to industry reports (meddeviceguide.com), voluntary at FDA since September 16, 2024
with no mandatory date yet announced (www.fda.gov) — underscores future needs. eCTD 4.0 is
structured differently (XML-based labeling, new sectioning, comprehensive vocabularies) requiring
updated tool support. Cloud vendors are preparing: e.g. Veeva announced support for CTD v4 and XML
next generation. The greater metadata of eCTD 4.0 makes cloud-based indexing and controlled
vocabularies more important. Cloud platforms can push updates for new taxonomy and automatically
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validate new format requirements (accelerating adoption of v4.0). Regulators hint at “forward
compatibility” pilots for eCTD tools (esubmission.ema.europa.eu), implying that vendors must keep
pace.

Standardization and Interoperability: As noted, new global data standards (FDA PQ/CMC FHIR, EMA
SPOR, IDMP) will change how submission content is handled. Structured Content and Data
Management (SCDM) is a major trend: instead of treating everything as doc in a dossier, data elements
will be stored in databases or XML objects that can be reused (e.g. a protein sequence in multiple docs).
Tools that can natively handle SCDM (often via APIs) will excel. AAPS Open highlights SCDM as a
game-changer for submissions, noting it “reduces redundancy, facilitates seamless updates, and
ensures compliance” (link.springer.com). In practice, this means future platforms may let users tag text
modules or data tables as discrete objects (like what automatic drug registries do). Cloud architectures
are well-suited for this, as they can host shared data repositories accessible by multiple modules
(submissions, labeling, QMS, etc.).

AI and Automation: Artificial intelligence and machine learning will increasingly assist regulatory writing
and assembly. The 2025 arXiv study showed an LLM (AutoIND) vastly reducing draft time for IND
documents (arxiv.org). In the near term, cloud submission platforms may incorporate AI tools to auto-
populate forms, suggest text from prior submissions, or check consistency across documents. RPA
(Robotic Process Automation) can aid mundane tasks (file renaming, moving attachments). Some
existing tools already leverage rule-based automation (e.g. automatically flagging a missing Module 3
reference). The next wave will use NLP to interpret regulator queries or policies. Regulatory tech
providers are actively exploring AI; e.g. Freyr has published whitepapers on AI usage in submissions.

Real-Time Regulatory Communications: Currently, submissions are discrete snapshots. Future
interactions may become more continuous. For instance, the FDA is piloting “Regulatory Sandbox” and
“Pre-IND programs” with digital portals. Cloud platforms could integrate with upcoming agency APIs for
things like automated communicate of milestone data. An example: integrating Vault with FDA’s
upcoming Data Standards Catalog or data lakes. Over the horizon, one might imagine dynamic OTC
submission libraries where sponsors update a live-data database with manufacturing changes in real
time.

Blockchain and Distributed Ledger: Though still niche, blockchain has been proposed for maintaining
immutable submission records or tracking provenance of documents across chains. A pilot scheme may
emerge for audit trails or cross-company consortia to share submission intelligence in a verifiable
manner. If used, such technology would likely reside in the cloud as a service.

Regulatory Technology Ecosystems: Cloud tools will increasingly form ecosystems. Just as Veeva
offers dozens of connected apps (Vault CTMS, CRM, etc.), we may see integrated regulatory platforms
that unify clinical, manufacturing, and submission data. Connected health authorities (e.g. FDA’s Next
Gen Labs) might interface directly with sponsor systems. Regulatory startups and cross-company
initiatives (TransCelerate, ICMRA) are experimenting with shared data models – cloud infrastructure can
support these networks.
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Compliance Expectations and Tele-inspections: With COVID, remote inspections became common.
As cloud tools capture complete info, agencies may lean more on data exports rather than on-site file
reviews. For instance, an FDA inspector could be given a time-limited log-in to a company’s cloud vault.
This means cloud systems must provide secure remote data sharing capabilities and support on-
demand reporting.

Emerging Market Focus: In fast-growing markets (China, India, Latin America), regulators are
launching their own e-portals (e.g. India’s SUGAM, Brazil’s DHE). Cloud submission tools will need to
integrate with these diverse systems and could provide translation/local regulation checking. Vendors
are expanding support (e.g. FREYR’s cross-portal services, Veeva licensing in Japan).

Risk-Based Continuous Monitoring: Cloud computing makes it feasible to implement continuous
validation and monitoring tools. For example, subtleties in archives (file integrity checks) can be run
automatically at intervals, and alerts generated for exceptions. Out-of-control processes could be
flagged in real time via cloud dashboards. This ties into the FDA’s emphasis on ongoing assurance for
quality system software (FDA’s final Computer Software Assurance guidance, scoped to medical-device
production and quality-system software, takes a risk-based approach to software assurance
(www.fda.gov)).

In short, the horizon for cloud-based submission tools looks stronger with integration of cutting-edge
technologies (AI, data standards) and deeper regulatory collaboration. What remains constant is the core
promise: to enable more efficient, reliable, and compliant submission processes. Life sciences companies that
embrace these tools will likely gain a competitive edge by reducing time-to-approval and enhancing agility in a
highly regulated environment.

Tables and Figures
Table 1. Comparison of Leading Cloud-Based Regulatory Submission Platforms (See above in text.)

Table 2. Key Regulations and Guidelines for Cloud-Based Submission Systems

Regulation/Guideline Region/
Agency

Key Requirements/Notes Relevance to Cloud

21 CFR Part 11 (FDA) USA
(FDA)

Electronic records/signatures; requires
validation, audit trails, access controls;
risk-based approach recommended
(www.pharmaceuticalcommerce.com).

Applies where the tool creates, maintains
or transmits records required by FDA or
submitted to FDA electronically; cloud tools
should support Part 11 controls.

Good Manufacturing
Practice (GMP): Annex 11
(EU)

EU
(EMA)

Annex 11 (2011): computerised systems
must be validated, have data integrity
measures, and documented risk
management.

Applies to computerised systems used in
GMP activities, including third-party hosted
services; relevant where a submission tool
stores GMP data.

MHRA GxP Guides
(Orange Guide)

UK
(MHRA)

Reflects Annex 11; updated guidance
includes computerized systems, requires
audit trails and validation.

Post-Brexit, UK uses similar standards;
must comply in global filings.
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Regulation/Guideline Region/
Agency

Key Requirements/Notes Relevance to Cloud

ISO 13485 (Medical
Devices)

Internatio
nal (ISO)

Quality management for devices; includes
software used for device data (21 CFR
820 equivalence).

If submissions involve device data, ISO
13485 requires validated systems (could be
cloud).

GAMP 5 (ISPE) Global
(Industry
best
practice)

Life cycle approach for validation of
automation; emphasizes fit-for-purpose
and risk-based testing.

Guides industry on validating cloud
software; supports flexible strategies.

21 CFR Part 820 (QMSR) USA
(FDA)

Quality Management System Regulation
for medical devices (effective February 2,
2026; incorporates ISO 13485:2016).

Relevant only where device quality-system
records support device submissions; it
does not govern drug master files.

GDPR (General Data
Protection Regulation)

EU
(Europea
n Union)

Personal data protection; requires lawful
processing and data security (including
health data).

If submission includes patient-level data,
cloud vendors must ensure GDPR
compliance.

HIPAA (Health Insurance
Portability &
Accountability Act)

USA
(HHS)

Protects PHI (personal health
information); mandates safeguards for
electronically stored health data.

Clinical trial data in submissions may be
PHI; cloud systems must handle PHI per
HIPAA rules.

FedRAMP (Federal Risk
and Authorization)

USA
(Federal
agencies
)

Standard for cloud providers working with
US federal agencies. Compliance may
indirectly assure high security.

Some cloud platforms target FedRAMP,
giving confidence in secure architecture
(e.g. use by NIH, public grants).

Data integrity guidance
(FDA 2018; MHRA 2018)

USA/UK Focus on ALCOA+ data integrity principles
in regulated data management.

Cloud tools must uphold principles
(attributable, legible, etc.); audit trails are
critical.

FDA Computer Software
Assurance guidance (final,
February 2026)

USA
(FDA)

Risk-based assurance (including
automated testing) for software used in
medical-device production and quality
management systems (www.fda.gov).

Scoped to device production/QMS
software; the manufacturer remains
responsible for assurance, though supplier
evidence can inform it.

ICH eCTD Specifications
(M8)

ICH
(FDA/EM
A/PMDA)

Defines structure and format for eCTD
(XML backbone, module organization).
eCTD4.0 adds structured headings and
vocabularies.

Submission tools must implement these
exactly; new versions (4.0) require updated
software.

Country-specific
Submission Guidance
(e.g. Canada, Japan)

Individua
l NRA
centers

Each jurisdiction may have specific
operational requirements (file size limits,
portal instructions).

Cloud tools typically update to meet all
localized rules via configuration.

All cloud solutions must operate within this regulatory framework. For example, the FDA’s guidance on
software validation recommends aligning validation efforts with the system’s impact on product quality
(www.pharmaceuticalcommerce.com), which entices sponsors to tailor validation of cloud workflows. Similarly,
EMA’s updates on eCTD 4.0 mandate that tools cover new controlled vocabularies
(esubmission.ema.europa.eu), requiring cloud vendors to push relevant updates to users. Achieving
compliance often becomes part of pre-contract due diligence and ongoing system management.
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Table 2. This table highlights the primary regulations and guidelines pharmaceutical companies must address
when deploying cloud-based submission platforms. Each entry has implications for how data must be
managed, and what features the tools should have (e.g. audit trail, encryption, validation processes).

Conclusion
The pharmaceutical regulatory landscape is in the midst of a significant transformation driven by cloud
technology and digitalization. Cloud-based regulatory submission tools – encompassing eCTD publishing
software, RIM systems, and integrated content management platforms – are moving from niche pilot projects
to mainstream infrastructure. The evidence is compelling: companies that have migrated to the cloud (e.g.
MacroGenics, Regeneron) report dramatically shorter implementation times, faster submission throughput, and
far greater agility in regulatory operations (www.contractpharma.com) (www.veeva.com). Market analyses and
industry surveys confirm that cloud adoption in life sciences is accelerating, with a strong majority of
organizations now leveraging cloud services in some capacity (www.pharmtech.com)
(www.globalgrowthinsights.com).

Regulatory agencies are both responding to and propelling these changes. FDA’s PDUFA commitments
include cloud modernization efforts (ESG NextGen (www.fda.gov) (www.fda.gov)), and global authorities are
updating technical specifications (eCTD 4.0 in Europe, PQ/CMC data standards) that cloud-native tools are
well-poised to support. The regulatory framework – though cautious – is evolving to accommodate cloud as
long as core requirements (21 CFR Part 11, Annex 11, GxP validation) are met. In practice, successful cloud
migrations involve meticulous planning: risk assessments, robust vendor audits, and alignment of processes
(e.g. revised SOPs to use cloud workflows) are crucial. When these are done, firms often discover that cloud
platforms not only maintain compliance but actually facilitate it (through automated checks, centralized
oversight, and continuous validation mechanisms (www.pharmaceuticalcommerce.com)).

Key takeaways:

Cloud-based RIM/eCTD systems can substantially reduce filing timelines and operational overhead, as
evidenced by multiple case studies (www.contractpharma.com) (www.veeva.com).
The shift requires cultural change (engaging IT and QA stakeholders) and validation innovations
(automated, continuous testing) to meet regulatory expectations (www.contractpharma.com)
(www.pharmaceuticalcommerce.com).
Cloud vendors specific to life sciences understand GxP demands; nearly all leading platforms now
provide appropriate compliance features (audit trails, encryption, validation kits) and maintain industry
certifications.
Ongoing trends (IDMP, AI, structured content) will further amplify the need for cloud solutions.
Organizations preparing now – by adopting cloud RIM tools and modern data practices – will be better
positioned for future mandates.

As pharmaceutical companies strive to streamline submissions and accelerate patient access, cloud
technologies are an enabling force. By embracing cloud-based regulatory tools, the industry can transform a
historically paper- and labor-intensive obstacle into a competitive advantage: a highly automated, data-driven
process with real-time visibility. This report has synthesized historical context, current practices, and expert
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insights to chart the path forward. The overarching conclusion is clear: while challenges remain, the
confluence of corporate strategy and regulatory encouragement means cloud-based submission technologies
will become the standard, reshaping regulatory affairs into a faster, more collaborative, and more efficient
discipline.

References
Freyr Solutions. Cloud Adoption and Regulatory Compliance in the Pharmaceutical Industry. 2023.
Available at: [freyrsolutions.com blog] (www.freyrsolutions.com) (www.freyrsolutions.com).
Goulder A. “Why Are Pharmaceutical Companies Reluctant to Adopt Cloud Technologies?”
Pharmaceutical Technology, Mar 4, 2024 (www.pharmtech.com) (www.pharmtech.com).
FDA. “PDUFA VII Information Technology and Bioinformatics Goals and Progress”. (FDA.gov)
(www.fda.gov) (www.fda.gov).
FDA. “ESG Next Generation”. FDA Industry Systems (FDA.gov) (www.fda.gov).
Akin Gump (N. Brown & M. Gallant). “Life Sciences Regulators Must Write Cloud-Specific Guidance”.
JDSupra, Nov 8, 2023 (www.jdsupra.com).
Kratz B. & Ragati J. “How cloud-based IT systems address FDA validation requirements”.
Pharmaceutical Commerce, May/June 2017 (www.pharmaceuticalcommerce.com)
(www.pharmaceuticalcommerce.com).
Hernando R. (MacroGenics) in Brooks K., “Path from EDMS to The Cloud”. Contract Pharma, Feb 18,
2016 (www.contractpharma.com) (www.contractpharma.com).
Veeva Systems, “Standardizing on Veeva Vault Enhances Regeneron’s Clinical and Regulatory
Operations”, PR News, Jun 19, 2017 (www.veeva.com) (www.veeva.com).
Plagiannos C. (Montrium), “How the Cloud is Finding its Place in the Life Sciences: Cloud Success
Stories”. Montrium Blog, Mar 21, 2016 (blog.montrium.com) (blog.montrium.com).
Beierle et al. “The future of regulatory filings: digitalization”. AAPS Open, 2025 (link.springer.com)
(link.springer.com).
Shah NM. “Human-AI Collaboration Increases Efficiency in Regulatory Writing”. arXiv:2509.09738, Sept
2025 (arxiv.org).
Global Growth Insights. “Cloud Computing In Pharmaceutical Market Size & Forecast, 2025-2033”, 2024
(www.globalgrowthinsights.com) (www.globalgrowthinsights.com).
FDA ESG Home. “Submission Statistics Archives (2014–2025)”. FDA.gov (www.fda.gov) (www.fda.gov).
Sharma T. [LinkedIn Post] “Top eCTD Publishing Software Tools for Regulatory Submissions”, 2023
(www.linkedin.com).
MasterControl. “10 Ways Cloud Technology Is Reversing a Pharma Trend”. GxP Lifeline, July 2, 2019
(www.mastercontrol.com) (www.mastercontrol.com).
Additional sources as cited above.

Source links
Links cited in this article, in order of first appearance. Full addresses are provided for readers using extracted text.

1. https://www.pharmtech.com/view/why-are-pharmaceutical-companies-reluctant-to-adopt-cloud-technologies-

IntuitionLabs

Pharma & biotech AI consulting · Custom software · Data engineering Page 24 of 26

https://www.freyrsolutions.com/index.php/blog/cloud-adoption-and-regulatory-compliance-in-the-pharmaceutical-industry#:~:text=The%20pharmaceutical%20industry%20is%20heavily,practices%20for%20maintaining%20Regulatory%20compliance
https://www.freyrsolutions.com/index.php/blog/cloud-adoption-and-regulatory-compliance-in-the-pharmaceutical-industry#:~:text=environments%20are%20secure%20and%20compliant,practices%20align%20with%20these%20regulations
https://www.pharmtech.com/view/why-are-pharmaceutical-companies-reluctant-to-adopt-cloud-technologies-#:~:text=According%20to%20the%20Cloud%20Industry,annual%20growth%20rate%20of%2020
https://www.pharmtech.com/view/why-are-pharmaceutical-companies-reluctant-to-adopt-cloud-technologies-#:~:text=Data%20security%20as%20well%20as,the%20difficult%20decisions%20right%20now
https://www.fda.gov/industry/prescription-drug-user-fee-amendments/pdufa-vii-information-technology-and-bioinformatics-goals-and-progress#:~:text=,based%20Modernization%20Plan%20and%20Progress
https://www.fda.gov/industry/prescription-drug-user-fee-amendments/pdufa-vii-information-technology-and-bioinformatics-goals-and-progress#:~:text=Leverage%20Cloud%20Technology%20to%20Progress,Regulatory%20Digital%20Transformation
https://www.fda.gov/industry/esg-next-generation#:~:text=As%20part%20of%20the%20FY2025,ESG%20NextGen
https://www.jdsupra.com/legalnews/life-sciences-regulators-must-write-2886106/#:~:text=entities%20and%20entities%20in%20this,There%20are%20a
https://www.pharmaceuticalcommerce.com/view/cloud-based-systems-address-fda-validation-requirements#:~:text=If%2C%20after%20reading%20that%20section,not%20been%20released%20to%20date
https://www.pharmaceuticalcommerce.com/view/cloud-based-systems-address-fda-validation-requirements#:~:text=For%20traditional%20on,reduced%20from%20months%20to%20days
https://www.contractpharma.com/exclusives/path-from-edms-to-the-cloud/#:~:text=company%E2%80%99s%20path%20from%20an%20aging,the%20cloud%20a%20lot%20sooner%21%E2%80%9D
https://www.contractpharma.com/exclusives/path-from-edms-to-the-cloud/#:~:text=Also%2C%20Vault%20Submissions%E2%80%99%20performance%20has,to%20make%2C%20to%20fully%20leverage
https://www.veeva.com/ap/resources/standardizing-on-veeva-vault-enhances-regenerons-clinical-and-regulatory-operations-processes/#:~:text=Regeneron%20adopted%20Vault%20Submissions%20not,that%20previously%20used%20other%20methods
https://www.veeva.com/ap/resources/standardizing-on-veeva-vault-enhances-regenerons-clinical-and-regulatory-operations-processes/#:~:text=%E2%80%9CVeeva%20Vault%20Submissions%20enables%20us,within%20the%20first%20two%20weeks
https://blog.montrium.com/experts/how-the-cloud-is-finding-its-place-in-the-life-sciences-cloud-success-stories#:~:text=What%E2%80%99s%20next%3F
https://blog.montrium.com/experts/how-the-cloud-is-finding-its-place-in-the-life-sciences-cloud-success-stories#:~:text=organization,Microsoft%20Azure%20for%20GxP%20purposes
https://link.springer.com/article/10.1186/s41120-025-00113-7#:~:text=transformative%20potential%20of%20emerging%20digital,this%20digital%20transformation%20can%20deliver
https://link.springer.com/article/10.1186/s41120-025-00113-7#:~:text=Structured%20Content%20and%20Data%20Management,SCDM
https://arxiv.org/abs/2509.09738#:~:text=mandatory%20GLP%20dose,roadmap%20for%20targeted%20model%20improvements
https://www.globalgrowthinsights.com/market-reports/cloud-computing-in-pharmaceutical-market-103388#:~:text=The%20Global%20Cloud%20Computing%20In,driven%20solutions
https://www.globalgrowthinsights.com/market-reports/cloud-computing-in-pharmaceutical-market-103388#:~:text=The%20Cloud%20Computing%20in%20Pharmaceutical,market%2C%20data%20transparency%2C%20and
https://www.fda.gov/industry/resources/submission-statistics#:~:text=Totals%20%20,66%2C167%2C978
https://www.fda.gov/industry/resources/submission-statistics#:~:text=CDER%20%20,35%2C751%2C243
https://www.linkedin.com/posts/tanvi-sharma-7b429a218_regulatoryaffairs-ectd-pharmatech-activity-7386878617236103168-fiTZ#:~:text=%F0%9F%8C%8D%20Top%20eCTD%20Publishing%20Software,PharmaTech
https://www.mastercontrol.com/gxp-lifeline/10-ways-cloud-technology-is-reversing-a-pharma-trend/#:~:text=As%20the%20%E2%80%9CTop%205%20Trends,into%20the%20mainstream%20pharma%20world
https://www.mastercontrol.com/gxp-lifeline/10-ways-cloud-technology-is-reversing-a-pharma-trend/#:~:text=The%20white%20paper%20tells%20how,2
https://www.pharmtech.com/view/why-are-pharmaceutical-companies-reluctant-to-adopt-cloud-technologies-


2. https://www.globalgrowthinsights.com/market-reports/cloud-computing-in-pharmaceutical-market-103388

3. https://intuitionlabs.ai/articles/veeva-vault-rim-vs-qualitydocs

4. https://www.contractpharma.com/exclusives/path-from-edms-to-the-cloud/

5. https://www.veeva.com/ap/resources/standardizing-on-veeva-vault-enhances-regenerons-clinical-and-regulatory-operations-
processes/

6. https://www.mastercontrol.com/gxp-lifeline/10-ways-cloud-technology-is-reversing-a-pharma-trend/

7. https://intuitionlabs.ai/articles/21-cfr-part-11-ai-compliance

8. https://intuitionlabs.ai/articles/iso-27001-life-sciences-compliance-guide

9. https://www.freyrsolutions.com/index.php/blog/cloud-adoption-and-regulatory-compliance-in-the-pharmaceutical-industry

10. https://www.pharmaceuticalcommerce.com/view/cloud-based-systems-address-fda-validation-requirements

11. https://intuitionlabs.ai/articles/gamp-5-csa-integration-guide

12. https://www.pharmaregulatory.in/tag/ectd-cloud-solutions/

13. https://www.fda.gov/industry/prescription-drug-user-fee-amendments/pdufa-vii-information-technology-and-bioinformatics-
goals-and-progress

14. https://www.fda.gov/industry/esg-next-generation

15. https://intuitionlabs.ai/articles/veeva-iqvia-salesforce-crm-comparison

16. https://www.pmda.go.jp/files/000275744.pdf

17. https://meddeviceguide.com/blog/pmda-ectd-v4-0-medical-device-submission-guide

18. https://www.fda.gov/drugs/electronic-regulatory-submission-and-review/ectd-submission-standards-ectd-v40-and-regional-m1

19. https://www.fda.gov/drugs/electronic-regulatory-submission-and-review/electronic-common-technical-document-ectd

20. https://esubmission.ema.europa.eu/eCTD%20NMV/eCTD.html?hss_channel=lcp-265525

21. https://link.springer.com/article/10.1186/s41120-025-00113-7

22. https://arxiv.org/abs/2509.09738

23. https://www.fda.gov/drugs/cder-small-business-and-industry-assistance/sbia-chronicles-podcast-script-9222016

24. https://www.jdsupra.com/legalnews/life-sciences-regulators-must-write-2886106/

25. https://www.fda.gov/medical-devices/postmarket-requirements-devices/quality-management-system-regulation-qmsr

26. https://www.freyrsolutions.com/medicinal-products/global-ectd-publishing-and-submission-services

27. https://www.biospace.com/image-solutions-inc-isi-s-saas-approach-to-ectd-submissions-helps-boehringer-ingelheim-
corporation-meet-fda-submission-requirements-in-record-time195911

28. https://www.linkedin.com/posts/tanvi-sharma-7b429a218_regulatoryaffairs-ectd-pharmatech-activity-7386878617236103168-
fiTZ

29. https://blog.montrium.com/experts/how-the-cloud-is-finding-its-place-in-the-life-sciences-cloud-success-stories

30. https://www.fda.gov/industry/resources/submission-statistics

31. https://www.fda.gov/regulatory-information/search-fda-guidance-documents/computer-software-assurance-production-and-
quality-management-system-software

IntuitionLabs

Pharma & biotech AI consulting · Custom software · Data engineering Page 25 of 26

https://www.globalgrowthinsights.com/market-reports/cloud-computing-in-pharmaceutical-market-103388
https://intuitionlabs.ai/articles/veeva-vault-rim-vs-qualitydocs
https://www.contractpharma.com/exclusives/path-from-edms-to-the-cloud/
https://www.veeva.com/ap/resources/standardizing-on-veeva-vault-enhances-regenerons-clinical-and-regulatory-operations-processes/
https://www.veeva.com/ap/resources/standardizing-on-veeva-vault-enhances-regenerons-clinical-and-regulatory-operations-processes/
https://www.mastercontrol.com/gxp-lifeline/10-ways-cloud-technology-is-reversing-a-pharma-trend/
https://intuitionlabs.ai/articles/21-cfr-part-11-ai-compliance
https://intuitionlabs.ai/articles/iso-27001-life-sciences-compliance-guide
https://www.freyrsolutions.com/index.php/blog/cloud-adoption-and-regulatory-compliance-in-the-pharmaceutical-industry
https://www.pharmaceuticalcommerce.com/view/cloud-based-systems-address-fda-validation-requirements
https://intuitionlabs.ai/articles/gamp-5-csa-integration-guide
https://www.pharmaregulatory.in/tag/ectd-cloud-solutions/
https://www.fda.gov/industry/prescription-drug-user-fee-amendments/pdufa-vii-information-technology-and-bioinformatics-goals-and-progress
https://www.fda.gov/industry/prescription-drug-user-fee-amendments/pdufa-vii-information-technology-and-bioinformatics-goals-and-progress
https://www.fda.gov/industry/esg-next-generation
https://intuitionlabs.ai/articles/veeva-iqvia-salesforce-crm-comparison
https://www.pmda.go.jp/files/000275744.pdf
https://meddeviceguide.com/blog/pmda-ectd-v4-0-medical-device-submission-guide
https://www.fda.gov/drugs/electronic-regulatory-submission-and-review/ectd-submission-standards-ectd-v40-and-regional-m1
https://www.fda.gov/drugs/electronic-regulatory-submission-and-review/electronic-common-technical-document-ectd
https://esubmission.ema.europa.eu/eCTD%20NMV/eCTD.html?hss_channel=lcp-265525
https://link.springer.com/article/10.1186/s41120-025-00113-7
https://arxiv.org/abs/2509.09738
https://www.fda.gov/drugs/cder-small-business-and-industry-assistance/sbia-chronicles-podcast-script-9222016
https://www.jdsupra.com/legalnews/life-sciences-regulators-must-write-2886106/
https://www.fda.gov/medical-devices/postmarket-requirements-devices/quality-management-system-regulation-qmsr
https://www.freyrsolutions.com/medicinal-products/global-ectd-publishing-and-submission-services
https://www.biospace.com/image-solutions-inc-isi-s-saas-approach-to-ectd-submissions-helps-boehringer-ingelheim-corporation-meet-fda-submission-requirements-in-record-time195911
https://www.biospace.com/image-solutions-inc-isi-s-saas-approach-to-ectd-submissions-helps-boehringer-ingelheim-corporation-meet-fda-submission-requirements-in-record-time195911
https://www.linkedin.com/posts/tanvi-sharma-7b429a218_regulatoryaffairs-ectd-pharmatech-activity-7386878617236103168-fiTZ
https://www.linkedin.com/posts/tanvi-sharma-7b429a218_regulatoryaffairs-ectd-pharmatech-activity-7386878617236103168-fiTZ
https://blog.montrium.com/experts/how-the-cloud-is-finding-its-place-in-the-life-sciences-cloud-success-stories
https://www.fda.gov/industry/resources/submission-statistics
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/computer-software-assurance-production-and-quality-management-system-software
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/computer-software-assurance-production-and-quality-management-system-software


THE PUBLISHER

About IntuitionLabs
IntuitionLabs is an AI consulting, custom software development and data engineering firm serving
pharmaceutical, biotechnology, medical-device and other life-science organizations. We work with clinical,
regulatory, medical-affairs, commercial, quality and IT teams to connect technology decisions with the work
people need to accomplish.

AI consulting and adoption

Our AI enablement services cover readiness assessments, use-case selection, governance and policies, team
workshops, adoption measurement and ongoing advisory support. We help organizations structure the
information layer behind AI: source material, context, permissions and maintained knowledge that make
generated answers useful and reviewable. Private LLM inference and hosted AI options support teams
evaluating how to operate AI with appropriate control over their data and infrastructure.

Software, data and life-science workflows

IntuitionLabs develops custom software for pharma and biotech, integrates enterprise systems, and builds
data engineering and business intelligence solutions. Areas of focus include AI agents, regulatory research,
medical writing, medical affairs, CMC information, competitive intelligence and clinical-document workflows.
Our eTMF intelligence work includes cross-system reconciliation and inspection-readiness support.

Enterprise platforms and regulated delivery

We provide Veeva services, application support, managed services, integrations and custom applications,
alongside enterprise content work involving platforms such as Egnyte. For regulated workflows, our services
include GxP enablement, computer-system validation and software development addressing 21 CFR Part 11
requirements. The applicable controls, validation responsibilities and acceptance criteria are defined for each
engagement.

Work with IntuitionLabs

Explore AI enablement, pharma and biotech software development, data engineering and BI, and Veeva
services. Contact IntuitionLabs to discuss your workflow, information sources and implementation needs.

IntuitionLabs publishes educational research to help life-science teams make informed technology decisions.
Coverage of a product or organization does not imply a client relationship, endorsement or partnership.

Website: https://intuitionlabs.ai

This article is educational. Verify consequential medical, legal, financial, regulatory and technical decisions with appropriate professionals and the
cited primary sources. Company services are described separately from the article's research findings.
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