@ International Journal of Leading Research Publication (IJLRP)
IJLRP

E-ISSN: 2582-8010 e Website: www.ijlrp.com e Email: editor@ijlrp.com

Generative Al in Pharmaceutical Content
Operations
Accelerating Medical-Legal-Regulatory Review
and HCP Communication at Global Scale

Maneesh Gupta

Salesforce CRM Architect/ Al Developer
Zionsville, USA
Maneesh 83@yaho00.co.in

The pharmaceutical content supply chain (encompassing the creation, review, approval, and distribution
of medical and promotional materials) remains one of the most complex operational functions within the
industry. This process is governed by strict regulatory standards designed to ensure that all
communications with healthcare professionals (HCPs) are accurate, balanced, and compliant. However,
the increasing demand for timely, personalized, and omnichannel engagement has placed significant
pressure on traditional content operations, which were not designed for current scale or speed
requirements.

At the center of this challenge is the Medical-Legal-Regulatory (MLR) review process. MLR review
serves as a critical safeguard, ensuring adherence to regulatory frameworks such as those outlined by the
U.S. Food and Drug Administration for prescription drug promotion. While essential, this process is often
sequential, resource-intensive, and dependent on multiple stakeholder reviews, making it the primary
bottleneck in the pharmaceutical content lifecycle. FDA regulations require that promotional materials are
truthful, non-misleading, and supported by substantial evidence, reinforcing the need for careful review
but also contributing to extended timelines *.

Generative artificial intelligence (Al) introduces a transformational opportunity to address these
inefficiencies. When applied within controlled, compliant environments, generative Al can support
content drafting, automate preliminary compliance checks, and enable modular content reuse. These
capabilities allow organizations to reduce manual effort and improve consistency while maintaining
alignment with regulatory expectations.
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The Integration of Generative Al into Pharmaceutical
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The integration of generative Al into pharmaceutical content operations can deliver several measurable
outcomes. First, it enables faster time-to-approval by reducing rework and accelerating initial content
development. Second, it supports scalable global content delivery by facilitating localization and
adaptation across markets. Third, it enhances HCP engagement by enabling the delivery of timely,
relevant, and compliant information tailored to specific clinical contexts. Industry analyses have
highlighted that Al adoption in life sciences can improve productivity across commercial functions,
including content generation and review workflows 2.

The central theme of this paper is that generative Al, when embedded within compliant infrastructure and
governed by clear oversight frameworks, enables a new operating model for pharmaceutical content
operations. This model increases content velocity while preserving the regulatory integrity that is
fundamental to patient safety and HCP trust.

1. Introduction

The delivery of timely, accurate, and compliant information to healthcare professionals has become
increasingly critical in modern pharmaceutical practice. Physicians rely on current clinical data, safety
information, and therapeutic updates to inform prescribing decisions and patient care. Regulatory
authorities, including the U.S. Food and Drug Administration, require that all promotional
communications are truthful, balanced, and supported by appropriate evidence, reinforcing the importance
of accuracy while also placing constraints on speed and flexibility *.

At the same time, the model for engaging HCPs has evolved significantly. Traditional approaches centered
on static campaigns and periodic outreach have shifted toward continuous, omnichannel engagement
strategies. Pharmaceutical companies now interact with HCPs through a combination of in-person
engagement, email, digital platforms, and on-demand medical content. Industry research indicates that
HCPs increasingly prefer digital and self-service channels, with more than 60 percent of physicians
expecting a mix of remote and in-person interactions with pharmaceutical representatives.

This shift has led to a substantial increase in content demand across multiple functions. Commercial teams
require a steady flow of CRM-driven communications tailored to specific audiences. Digital marketing
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teams must produce channel-specific assets optimized for engagement and compliance. Medical affairs
groups are expected to generate high-quality educational materials that support scientific exchange. Each
of these outputs must align with approved messaging and regulatory standards, further increasing
complexity.

As content demand rises, commercial and medical teams face growing pressure to scale production
without compromising quality or compliance. However, while the volume and variety of content have
expanded, many operational processes have remained largely unchanged. Content creation and approval
workflows are still heavily document-based, sequential, and dependent on manual review cycles. This
mismatch between demand and process capacity creates inefficiencies that limit responsiveness and speed.

This dynamic has led to the emergence of what can be described as the “pharmaceutical content supply
chain” (the end-to-end process through which content is created, reviewed, approved, and delivered to
HCPs). Like any supply chain, it involves multiple stakeholders, systems, and handoffs, each of which
can introduce delays.

Within this supply chain, the Medical-Legal-Regulatory review process stands as the central constraint.
While essential for ensuring compliance and patient safety, MLR review often determines the overall pace
at which content moves from concept to deployment, shaping the industry’s ability to deliver timely
information at scale.

2. The Pharmaceutical Content Bottleneck

2.1 The MLR Review Constraint

In pharmaceutical commercialization, Medical-Legal-Regulatory review is the control point that
determines whether content can move from draft to approved use. Its purpose is essential: materials
intended for healthcare professionals must align with approved labeling, present benefits and risks fairly,
and avoid false or misleading claims under FDA requirements. The agency does not generally pre-approve
most promotional materials before use, which places significant responsibility on manufacturers to ensure
internal review processes are effective before dissemination *.

In practice, MLR review is often embedded in a sequential workflow. Content is drafted by brand, medical,
or agency teams, then routed through medical, legal, regulatory, and operational reviewers, frequently
with multiple rounds of annotation and revision. Veeva’s published analysis of life sciences review
workflows notes that MLR teams often receive content in the “last mile” of production and must then
coordinate with marketing operations, brand teams, agencies, and other stakeholders. That dependency
chain increases friction because each revision can trigger another review cycle. The same analysis reports
a global average content approval time of 21 days, while pre-review processes can add another five to 150
days for each asset *.
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The pressure on MLR has intensified because content demand has continued to rise. Veeva reports that
content production increased 7% globally and 29% in the United States in 2023, while more than 25,000
new pieces of CLM content were sent to CRM each week. Yet review capacity has not expanded at the
same pace, creating a structural imbalance between content demand and approval throughput. Veeva
further reports that more than 80% of large life sciences companies are exploring Al for content creation,
review, tagging, and quality checks, which reflects the scale of the burden now placed on content
operations °.

2.2 The Cost of Delay

The consequences of delay extend beyond internal efficiency. When promotional and medical content
moves slowly, HCP education also slows. That matters because launch success depends heavily on early,
effective exposure and the ability to correct course quickly. McKinsey found that about two-thirds of new
drugs fail to meet prelaunch consensus sales expectations in their first year on the market, and those that
underperform early often continue to do so over the following two years. The same analysis emphasizes
the importance of achieving maximum early exposure to new products and monitoring uptake closely ©.
Delayed content also weakens launch readiness and competitive positioning. McKinsey has noted that
launches are becoming more numerous and more competitive, with an estimated 400 new pharmaceutical
products expected over a three-year period in the analysis cited. In that environment, slow approval cycles
can limit a company’s ability to provide timely scientific and promotional information during periods
when HCP attention is highest °.

The cost is amplified by changes in physician engagement. McKinsey reported that the average number
of in-person contacts between HCPs and pharma sales representatives in Europe was 70% lower in
September 2020 than before the pandemic, while digital engagement increased and HCP channel
preferences became more variable. In a setting where engagement opportunities are more fragmented and
time-sensitive, delayed content can mean missed moments for relevant communication ’.

2.3 The Global Complexity Multiplier

For multinational pharmaceutical companies, these challenges grow significantly when content must be
adapted across many affiliates and markets. Requirements differ from country to country and continue to
change. IQVIA states that regulatory requirements vary across jurisdictions and that its regulatory
intelligence platform supports comparison across more than 110 countries, regions, and international
organizations. That scale illustrates why global content operations face heavy localization and governance
burdens .
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This creates duplication in both creation and review. Core content may require local language adaptation,
market-specific claims assessment, and country-level approval routing, even when the scientific
foundation is unchanged. Veeva’s Norgine case study, which focuses on global and local operations,
shows the operational effect of simplifying this model: Norgine reduced the number of content approvers
by 50%, achieved signatory approval of most assets within five days, and approved 82% within one day
after redesigning workflows. Those results underscore how much friction can accumulate when global
and local processes are fragmented °.

2.4 Structural Inefficiencies in Current Systems

Many of the current bottlenecks are structural. Approved claims and references are often maintained
manually, derivative assets are repeatedly rebuilt rather than systematically reused, and content,
compliance, and delivery systems frequently operate as separate layers. Veeva’s analysis states that digital
tools can remove 90% of the work involved in linking approved claims to references compared with
manual methods, and it identifies content reuse, tier-based review, and content similarity analysis as
practical methods for reducing repetitive review work °.

The need for transformation is therefore operational as much as technological. The issue is not only that
MLR review is demanding; it is that the surrounding content model still relies too heavily on manual
coordination, duplicate asset creation, and disconnected platforms. Until that model changes, content
velocity will remain constrained.

3. Generative Al Applications in Pharmaceutical Content

3.1 Al-Assisted Content Generation

Generative Al is increasingly being applied to support the drafting of pharmaceutical content across
multiple use cases, including HCP-facing materials, patient education resources, and CRM-driven
communications. These systems are designed to generate text based on structured inputs, such as approved
claims, clinical data, and brand messaging frameworks, allowing teams to create compliant first drafts
more efficiently.

In practice, Al-assisted generation operates within defined constraints. Content is typically grounded in
pre-approved messaging frameworks and source materials to ensure alignment with regulatory
expectations. This approach is consistent with emerging industry guidance that emphasizes the use of
controlled data inputs and human oversight when applying Al in regulated environments. The U.S. Food
and Drug Administration has highlighted the importance of maintaining data integrity, transparency, and
human accountability when Al is used in drug-related contexts.
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The primary benefit of Al-assisted drafting is a reduction in first-draft creation time. McKinsey has
reported that generative Al can improve productivity across commercial functions in life sciences,
particularly in content generation and marketing operations. These gains are driven by the ability of Al
systems to produce structured, coherent drafts that require refinement rather than creation from scratch.

In addition to speed, Al contributes to greater consistency. By generating content based on standardized
inputs, organizations can align tone, claims usage, and structural formatting across materials. This is
particularly valuable in large organizations where multiple teams and agencies contribute to content
development.

3.2 Automated Compliance Pre-Screening

Another significant application of generative Al is automated compliance pre-screening. Before content
reaches formal MLR review, Al systems can analyze drafts to identify potential compliance risks. These
systems are typically trained using approved claims libraries, regulatory guidance documents, and
historical MLR feedback, allowing them to detect patterns associated with non-compliant language.

For example, Al models can flag potential off-label claims by comparing draft content against approved
product labeling. The FDA requires that promotional materials remain consistent with the approved
prescribing information and avoid claims that extend beyond it 1. Al can also identify missing fair balance,
which is a regulatory requirement to present both benefits and risks in a comparable manner.

In addition, Al can detect unsupported or ambiguous statements that lack appropriate scientific references.
By surfacing these issues early, organizations can address them before formal review, reducing the number
of revision cycles required during MLR.

Industry analyses indicate that reducing rework is a primary driver of efficiency in content operations. By
identifying issues earlier in the process, Al-enabled pre-screening helps streamline review workflows and
improve submission quality. This aligns with broader findings that Al can enhance productivity in
regulated content environments when applied within structured governance frameworks.

3.3 Intelligent Content Modularization

Generative Al also enables a shift from document-based content creation to modular content strategies. In
this model, content is broken into smaller, reusable components (such as claims, safety statements, and
educational segments) that can be assembled dynamically.
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The concept of modular content is already recognized within the industry as a way to improve efficiency
and consistency. Veeva has identified content reuse and similarity analysis as effective methods for
reducing redundant review work and accelerating approvals °.

Generative Al enhances this approach by enabling intelligent assembly of content modules. Based on
predefined rules and audience data, Al systems can generate personalized HCP communications by
selecting and combining approved components. This allows for channel-specific variations, such as
adapting the same core message for email, digital platforms, or sales materials.

The result is increased reuse of approved content and a reduction in net-new content creation. Instead of
developing entirely new materials for each use case, organizations can leverage existing components in
different configurations, improving efficiency while maintaining compliance.

3.4 Translation and Localization at Scale

Global pharmaceutical operations require content to be adapted across multiple languages and regulatory
environments. Generative Al is increasingly being used to support translation and localization at scale,
enabling faster turnaround times for global campaigns.

Al-driven translation tools can generate multilingual content while preserving the meaning of the original
text. However, in regulated industries such as pharmaceuticals, accuracy is critical. The World Health
Organization (WHO) emphasizes that health information must be clear, accurate, and culturally
appropriate to ensure safe and effective use °.

The World Health accurate
Organization

culturally &
appropriate

Generative Al can assist in this process by providing initial translations that are then reviewed by local
experts to ensure compliance with country-specific regulations. This hybrid approach reduces reliance on
fully manual translation workflows while maintaining quality control.

The ability to scale localization efforts more efficiently is particularly valuable for organizations operating
across dozens of markets. Faster adaptation of core content supports more synchronized global launches
and consistent communication across regions.
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3.5 Knowledge Augmentation and Content Intelligence

Beyond content creation, generative Al functions as a knowledge layer that enhances access to
information. In pharmaceutical organizations, large volumes of approved content, claims, and references
are stored across multiple systems. Finding and reusing this information can be time-consuming.

Al-powered systems can surface relevant approved content, past claims, and supporting references based
on user queries or content context. This capability aligns with broader findings from the National Institutes
of Health, which highlight the role of Al in improving information retrieval and decision support in
healthcare settings **.

By enabling easier access to existing materials, Al supports more informed content creation decisions.
Teams can identify what has already been approved, understand how claims have been used previously,
and ensure consistency across materials.

This reduces duplication and inconsistency, both of which are common challenges in large-scale content
operations. It also supports compliance by encouraging the reuse of validated language rather than
introducing new, unverified statements.

Together, these applications demonstrate how generative Al can address key inefficiencies in
pharmaceutical content operations. When implemented within controlled frameworks, Al supports faster
drafting, improves compliance readiness, enables scalable content reuse, and enhances access to
institutional knowledge, all while maintaining alignment with regulatory expectations.

4. Integration with Veeva Vault and Salesforce Marketing Cloud

4.1 Al Integration with Veeva Vault

For generative Al to create operational value in pharmaceutical content, it must be embedded within the
systems that already govern document creation, review, approval, and reuse. In practice, this means
integrating Al capabilities into the regulated content environment rather than placing them outside the
approval process. Veeva states that Veeva Al for PromoMats is built natively into the Vault Platform and
that its Quick Check Agent scans content against editorial, brand, market, channel, and compliance
guidelines before Medical-Legal-Regulatory review. Veeva also states that its Content Agent can analyze
document text and images, answer questions, summarize content, and assist with document review. These
capabilities are directly relevant to document creation workflows because they allow teams to improve
draft quality before formal review begins 2.

The same integration model also supports approval lifecycle management. Because Al operates within the
controlled Vault environment, the review process remains connected to the same system of record used
for versioning, approval routing, and audit history. Veeva describes PromoMats as a compliant
promotional content management and digital asset management solution for life sciences, and its product
materials emphasize one library for approved content and assets with traceability across digital content
types. That architecture matters because submission readiness depends not only on draft quality, but also
on the ability to retrieve the correct version, link claims to references, and preserve approval history 3.
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Al-assisted tagging, metadata, and retrieval are also part of this value chain. When content objects are
classified consistently, teams can find approved materials faster, identify reusable components, and reduce
the risk of working from outdated files. Veeva’s content strategy materials explicitly position traceability,
automated claims linking, and global-to-local tracking as central capabilities for compliant content
operations 4,

4.2 Structured Content Architectures

The usefulness of Al in regulated content depends heavily on structured content architecture. A system
that stores content only as static documents gives Al far less control and traceability than a system that
stores reusable, well-defined content components. Veeva’s modular content materials state that
personalized content at scale depends on reusable, traceable collections of content components that can be
measured for compliance and performance across channels and geographies.

This is why content modularity is more than a publishing preference; it is a prerequisite for scalable Al
deployment. When claims, safety language, references, and channel-ready message blocks are stored as
governed components, Al can assemble content from approved building blocks instead of generating every
asset as a standalone document. VVeeva has also reported that companies using modular content in Vault
PromoMats have cut time to market by more than half.

The operational benefits are significant. Reusability increases because approved modules can support
multiple channels and markets. Traceability improves because each component retains its approval context
and relationship to supporting claims or references. Approval timelines can also improve because
reviewers assess changes at the component level instead of re-reviewing whole documents when only
selected sections have changed. This marks a clear transition from document-based workflows to
component-based content operations 4,

4.3 Salesforce Marketing Cloud and Real-Time Delivery

Once content has been approved and structured appropriately, value depends on delivery. Salesforce
positions Marketing Cloud as a platform designed to personalize engagement across the customer
lifecycle, while Marketing Cloud Personalization provides real-time, cross-channel personalization and
Al to complement audience segmentation and engagement capabilities. Salesforce Help also states that
dynamic content in Marketing Cloud Engagement allows organizations to define rules so that subscribers
receive more relevant content based on attributes and data extension values °.

In life sciences, that delivery model becomes especially relevant when connected to HCP data. Salesforce
states that HCP engagement can be informed by a single view that includes specialty and subspecialties,
while its HCP targeting materials note that targeting can be based on factors such as specialty, prescribing
patterns, patient demographics, and clinical interests. Salesforce also documents that engagement history

can be surfaced in Salesforce records so teams can see how marketing assets resonate with their audience
16

Together, these capabilities support dynamic content assembly at the point of delivery. In practical terms,
an approved content module can be selected or adapted according to specialty, prior engagement history,
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and other permitted commercial signals, allowing HCP communications to become more timely and
relevant without requiring a separate manual asset for every scenario.

4.4 Personalization at Scale

Personalization in pharmaceutical communications must be handled carefully because relevance cannot
come at the expense of compliance. The advantage of a governed Al and CRM model is that
personalization can be driven by audience rules, approved content modules, and controlled data signals
rather than by unconstrained content creation. Salesforce states that Marketing Cloud Personalization
supports real-time, scalable, cross-channel personalization, and Salesforce Data 360 states that unified
data with real-time segmentation and activation allows marketers to personalize each moment of
engagement 7.

This fits directly with omnichannel strategy. Salesforce describes engagement platforms as combining
email, mobile, and other channels across the customer journey, while Veeva positions modular content as
a way to support personalized, compliant engagement across channels and geographies. In other words,
approved content created and governed in Vault can be delivered more intelligently through Salesforce
systems that activate audience data and channel rules 8,

4.5 End-to-End Content Supply Chain Integration

The broader objective is end-to-end integration across creation, review, approval, and distribution. Veeva
describes PromoMats as supporting compliant promotional content management and digital asset
management, while Salesforce describes Marketing Cloud as a complete marketing platform built to
personalize engagement across the lifecycle. When these layers are connected, content operations begin
to function as a continuous supply chain rather than a series of isolated steps 3.

That integration also enables a feedback loop. Engagement history, segment performance, and channel
response data can inform future content decisions, while modular asset reuse and traceability improve
operational measurement. The result is a system in which approved content can be created more
efficiently, reviewed with greater consistency, distributed with greater relevance, and optimized over time
using performance signals from downstream channels.

5. Risk, Governance, and the Human Review Imperative

5.1 The Need for Human Oversight

Generative Al offers significant efficiency gains in pharmaceutical content operations, but its use must
remain grounded in human oversight. Within regulated industries, Al is positioned as an augmentation
tool rather than a replacement for expert judgment. This distinction is particularly important in
pharmaceutical communications, where accuracy, balance, and compliance directly affect patient
outcomes and regulatory standing.

Medical-Legal-Regulatory teams continue to play the central role in final approval. The FDA makes clear
that pharmaceutical manufacturers are responsible for ensuring that all promotional materials are truthful,
non-misleading, and supported by appropriate evidence, regardless of how those materials are created *.
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Al-generated outputs therefore remain subject to the same standards and must be reviewed by qualified
professionals before dissemination.

Maintaining accountability is essential. The FDA’s guidance on Al and machine learning emphasizes the
importance of human accountability, transparency, and oversight in systems that influence regulated
decisions °. In content operations, this translates to a model where Al supports drafting, analysis, and
preparation, while human reviewers retain authority over approval decisions and compliance validation.

5.2 Hallucination Risk in Clinical Contexts

One of the most widely documented risks associated with generative Al is the potential for
“hallucinations,” where systems produce content that appears credible but is factually incorrect or
unsupported. In a pharmaceutical context, this risk carries significant implications.

Inaccurate or fabricated clinical claims can compromise patient safety if they influence prescribing
decisions or misrepresent treatment benefits and risks. The National Institutes of Health has highlighted
that while Al can support healthcare applications, inaccuracies in Al-generated outputs remain a concern,
particularly when systems generate information that is not grounded in verified data .

Beyond patient safety, hallucinations can damage brand credibility and expose organizations to regulatory
action. The FDA requires that promotional communications are supported by substantial evidence and
consistent with approved labeling. Any deviation from these standards, regardless of whether it originates
from human or Al-generated content, may lead to enforcement actions.

These risks prove the importance of controlled generation environments. Al systems used in
pharmaceutical content must operate within defined boundaries, using approved data sources and validated
inputs. Unconstrained generation models are not appropriate for regulated communications without
additional safeguards.

5.3 Governance Architecture for Generative Al

To manage these risks effectively, organizations must implement a structured governance architecture for
generative Al. This framework should define how Al systems are trained, how they are used, and how
their outputs are validated.

A foundational element is the use of approved data sources only. Al models should be grounded in
validated content, including approved claims libraries, prescribing information, and previously reviewed
materials. This reduces the likelihood of generating unsupported or non-compliant statements.

Prompt controls and standardized templates are another key component. By guiding how users interact
with Al systems, organizations can limit variability and ensure that outputs remain aligned with approved
messaging frameworks.

Output validation layers are also essential. Al-generated content should undergo automated checks for
compliance risks, followed by human review before approval. This layered approach aligns with broader
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recommendations for Al governance, which emphasize validation and monitoring throughout the system
lifecycle. The FDA has outlined similar principles in its discussion of Al systems, including the
importance of transparency, traceability, and ongoing evaluation.

Auditability and traceability must also be built into the system. Organizations should be able to track how
content was generated, what data sources were used, and how it was reviewed and approved. This is critical
for both internal governance and external regulatory review.

Finally, role-based access and permissions help ensure that Al tools are used appropriately. Access to
content generation, editing, and approval functions should be aligned with organizational roles,
maintaining clear separation between creation and approval responsibilities.

5.4 Regulatory Considerations

Regulatory expectations for pharmaceutical content remain unchanged, regardless of the technology used
to create it. The FDA requires that promotional materials are truthful, balanced, and supported by
substantial evidence, and these standards apply equally to Al-assisted content.

While formal guidance specific to Al-generated promotional content continues to evolve, regulatory
bodies have begun outlining broader expectations for Al use in healthcare and life sciences. The FDA’s
discussion paper on artificial intelligence and machine learning highlights key considerations, including
transparency, data quality, and human oversight.

Documentation and transparency are particularly important. Organizations must be able to demonstrate
how Al systems are used, what controls are in place, and how compliance is maintained. This includes
documenting data sources, model behavior, and review processes.

Preparing for future regulatory scrutiny will require proactive governance. As Al adoption increases,
regulators are likely to examine how these systems influence decision-making and content generation.
Organizations that establish clear policies, maintain detailed records, and integrate Al within existing
compliance frameworks will be better positioned to meet these expectations.

5.5 Risk Mitigation Strategies

Effective risk mitigation combines technology, process, and oversight. Human-in-the-loop review models
are central to this approach. Al can assist with drafting and analysis, but final decisions remain with
qualified reviewers who assess clinical accuracy and regulatory compliance.
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Continuous model training using approved data is another important strategy. By refining Al systems with
validated inputs, organizations can improve output quality and reduce the likelihood of errors. This
approach aligns with broader Al best practices that emphasize ongoing learning and evaluation.

Monitoring and feedback loops are also critical. Organizations should track Al performance, identify
recurring issues, and update systems accordingly. This creates a cycle of continuous improvement while
maintaining control over outputs.

Clear escalation pathways must be defined for situations where Al-generated content raises concerns.
Reviewers should have the ability to flag issues, request revisions, and escalate complex cases to subject
matter experts.

Together, these strategies create a controlled environment in which generative Al can support
pharmaceutical content operations while maintaining the standards required for patient safety, regulatory
compliance, and organizational accountability.

6. What’s Next for Pharmaceutical Content Operations

6.1 From Bottleneck to Strategic Advantage

Pharmaceutical content operations are entering a period of transformation in which traditional constraints
can evolve into sources of strategic value. Historically, the Medical-Legal-Regulatory process has limited
speed and responsiveness. With the introduction of generative Al and structured content models,
organizations have the opportunity to shift from reactive workflows to proactive content strategies.

This transition allows teams to anticipate content needs based on upcoming launches, market dynamics,
and HCP engagement patterns, rather than responding only after demand emerges. McKinsey has
highlighted that organizations adopting advanced analytics and Al in commercial functions can improve
decision-making speed and execution, supporting faster go-to-market strategies.

As a result, time-to-market for approved content can be reduced, enabling earlier and more effective
communication during critical phases such as product launches and label updates. This shift positions
content operations as a driver of commercial performance rather than a limiting factor.
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6.2 Continuous Content Supply Chains

The concept of a continuous content supply chain reflects a move away from episodic content creation
toward an always-on model. In this approach, content is continuously generated, refined, approved, and
optimized based on real-time data and evolving needs.

This aligns with broader trends in pharmaceutical engagement, where HCP interactions are no longer
limited to scheduled touchpoints. McKinsey reports that HCP preferences now include a mix of digital
and in-person engagement, with increased expectations for timely and relevant information across
channels.

Generative Al supports this model by enabling faster drafting, modular reuse of approved content, and
ongoing optimization. When combined with integrated platforms, content can be updated and redeployed
efficiently, ensuring that communications remain aligned with current clinical data and market conditions.

6.3 Al-Enabled Commercial Agility

Al integration also enhances commercial agility by enabling organizations to respond more quickly to
external changes. These include shifts in clinical guidelines, emerging competitive data, and evolving HCP
needs.

McKinsey has noted that Al can improve productivity across marketing and sales functions, allowing
organizations to adapt more rapidly to changing conditions. In practice, this means that content strategies
can be adjusted in near real time, supported by data insights and automated content generation capabilities.

Al also supports collaboration across global teams. By providing shared access to approved content,
standardized messaging, and centralized data, organizations can align regional and local teams more
effectively. This reduces duplication and ensures consistency across markets while allowing for necessary
localization.

6.4 Impact on HCP Engagement

The ultimate impact of these changes is reflected in how pharmaceutical companies engage with
healthcare professionals. Faster content development and approval enable more timely communication,
ensuring that HCPs receive relevant information when it is most useful.

Personalization also improves. By combining Al-generated content with CRM data, organizations can
deliver communications tailored to HCP specialty, engagement history, and clinical interests. Salesforce
highlights that personalized engagement across channels can improve relevance and effectiveness in
customer interactions °.

More timely and relevant communication supports better-informed clinical decisions. When HCPs have
access to accurate, up-to-date information, they are better equipped to evaluate treatment options and apply
them in practice.
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As pharmaceutical content operations continue to evolve, the integration of Al, structured content, and
connected platforms will define a new standard, one in which speed, compliance, and relevance work
together to support both commercial success and improved patient care.

Future Outlook

The pharmaceutical content supply chain continues to face a fundamental constraint: the Medical-Legal-
Regulatory review process. While essential for ensuring accuracy, balance, and compliance, this process
has traditionally limited the speed at which content moves from creation to delivery. As content demand
increases across digital channels, global markets, and personalized engagement strategies, this bottleneck
has become more pronounced, affecting the industry’s ability to provide timely information to healthcare
professionals.

Generative Al introduces a meaningful shift in how these challenges can be addressed. By supporting
faster content drafting, enabling early-stage compliance checks, and facilitating the reuse of approved
content components, Al helps reduce inefficiencies across the content lifecycle. When integrated into
structured content architectures and connected platforms, it enables a more streamlined, scalable, and
responsive approach to content operations.

At the same time, the importance of compliance remains unchanged. The use of Al in pharmaceutical
content must be carefully governed, with clear oversight, validated data sources, and defined approval
processes. The balance between speed and compliance is not a trade-off but a coordinated outcome.
Organizations that embed Al within controlled environments can accelerate content delivery while
maintaining the standards required for regulatory adherence and patient safety.

The strategic implication is clear. Pharmaceutical companies that implement governed, integrated Al
solutions will reshape how content is created, reviewed, and delivered. They will be able to engage
healthcare professionals more quickly, more consistently, and with greater relevance, supporting better-
informed clinical decisions.

Looking ahead, industry adoption of generative Al is expected to expand as organizations refine
governance models and integrate these tools into existing systems. As this evolution continues, content
operations will move closer to a continuous, data-driven model, one that aligns operational efficiency with
the increasing expectations of modern healthcare engagement.
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