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Executive Summary

The integration of advanced generative Al tools such as ChatGPT (large language models) and Copilot (Al code
assistants) into Good Practice (GxP) environments offers significant opportunities to accelerate productivity, reduce
manual workload, and streamline documentation and development processes. Evidence from industry case studies
indicates that companies are already piloting and adopting these tools — for example, AstraZeneca found that roughly
80% of medical writers found ChatGPT’s draft outputs useful for protocol generation (! intuitionlabs.ai), and Sumitomo
Pharma successfully deployed an internal ChatGPT-like tool on a dedicated instance with safeguards preventing data
leakage (i) vwww.sumitomo-pharma.com) () www.sumitomo-pharma.com). The potential gains are substantial: productivity
analyses suggest that pair-programming with tools like GitHub Copilot can save teams on the order of $9,600 per week
(for 20 developers saving 6 hours each) and even reduce development cycles by ~25% in practice (*' n8-group.com).
Similarly, generative Al can turn days of manual writing into minutes of automated drafting, dramatically improving

efficiency in quality management and regulatory submission processes (I° www.mastercontrol.com) (! ng-group.com).

However, deploying these Al tools in regulated GxP settings introduces complex compliance and risk challenges.
ChatGPT and Copilot are not pre-validated GxP applications and have behaviors (such as unpredictable output, potential
“hallucinations”, and external data handling) that are at odds with standard computerized system regulations (e.g. 21
CFR Part 11, EU GMP Annex 11, and data-integrity principles). Key concerns include data integrity (ensuring Al-
generated records are accurate and attributable), validation and documentation (treating Al as a computer system
requiring testing and change control), audit trails and traceability (logging Al prompts and responses), access control
and privacy (controlling proprietary and personal data flowing to external Al services), and human oversight (ensuring
experts review and accept Al outputs). For example, 21 CFR Part 11 mandates that any computer system storing GxP
data must be validated and audit-trailed (\°! intuitionlabs.ai), and ChatGPT is inherently an “open” third-party system.
Similarly, FDA and EMA initiatives now emphasize “guardrails” and governance for Al (including bias mitigation and data
lineage) to ensure that quality-critical Al outputs are reliable (! ispe.org) (! www.channelchek.com).

This report provides an in-depth examination of the requirements, benefits, and risks of rolling out ChatGPT and Copilot
in GxP-regulated environments. It covers the regulatory background (21 CFR Part 11, Annex 11, data-integrity standards,
and emerging Al-specific guidelines), technical and operational considerations (system validation, MLOps governance,
data privacy, etc.), and practical implementation strategies (restricted environments, enterprise services, change control,
SOPs for Al use). We include real-world examples and case studies (e.g. AstraZeneca and Sumitomo Pharma pilots) and
detailed analyses of data on ROl and adoption. We also present comparison tables and risk/mitigation matrices to clarify
how these tools align (or conflict) with GxP requirements. Finally, we discuss future implications, including evolving
regulations (FDA/EMA Al principles, the EU Al Act) and best practices for integrating generative Al in life-science quality
systems. Every claim is supported by industry- and regulator-sourced references to ensure a comprehensive,
authoritative resource.

Introduction and Background

Generative Al in pharma. In late 2022 and early 2023, large language models (LLMs) such as OpenAl's ChatGPT
rapidly became widely available. These tools can interpret natural-language prompts and produce human-like text or
code. By mid-2023, millions of users were exploring ChatGPT in both consumer and enterprise form. Major
pharmaceutical companies (like AstraZeneca, Novartis, and Roche) quickly began pilot projects to see how generative Al
could assist with literature review, clinical protocol drafting, regulatory submissions, and internal documentation. The
current timeframe (2026) is one of cautious optimism: life-science Commercial and Quality teams are increasingly
confident that Al can yield large gains, but they must navigate stringent compliance requirements. For example, Bain &
Company reports that commercial pharma leaders are "growing confident in commercial use cases” for generative Al,
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and McKinsey rates this technology as a “once-in-a-century opportunity” if implemented correctly (! intuitionlabs.ai) (*

www.mastercontrol.com).

ChatGPT vs. Copilot. ChatGPT (and related products like Microsoft's Azure OpenAl or Copilot Chat) are chat-based Al
assistants that excel at generating and summarizing text. They are accessed either via a web interface or API. Copilot
(e.g. GitHub Copilot) is an Al that integrates directly into code editors or collaboration tools, providing code
autocompletion and natural-language assistance for software developers (and increasingly, for authors in Office 365).
Table 1 (below) compares key aspects of ChatGPT and Copilot in the context of a regulated environment. In short,
ChatGPT is a general-purpose LLM requiring careful oversight of its open-ended outputs, whereas Copilot is specialized
for code (and some documentation) but similarly must be constrained to prevent unauthorized data sharing and to ensure
auditability. Both require enterprise-grade deployment (e.g. corporate tenant, RBAC, no-training modes) in order to meet
the confidentiality and integrity expectations of GXP systems.

Aspect | Feature ChatGPT (OpenAl LLM) Copilot (Al Code Assistant)
Primary [9] br . . " [10] 8-ar
Function Chat-based Al for text generation (natural language, NLP) ("~ UITIDIE€X.COITy Al-assisted coding and documentation (IDE plugin) ( no-group.comy

Drafting SOPs, reports, email, literature summaries, customer queries; Q&A and
Typical U [5] [31 Generating code, comments, unit tests; automating code reviews; documentation for
ypical Usage conversation (- WwWw.mastercontrol.com (*/ www.sumitomo- ] [11]
Context developers (" N8-group.comy (- n8-group.com)
pharma.com,

Web app or API; can be embedded via Azure OpenAl or third-party chatbots; enterprise SSO  IDE/DevOps integration (VS Code, GitHub, Azure DevOps, Office 365); enterprise

Interface /
Integration support ([12] openai.com) ([2] www.sumitomo-pharma.com, SSO/SAML for access ([10] n8-group.comy ([M] n8-group.comy
[5]

Data Input & Free-text prompts; produces free-form text (e.g. document drafts, answers) ( Reads code context; suggests code/documentation snippets; outputs code and
Output www.mastercontrol.com structured text
Validation / Non-deterministic Al not designed for validation; outputs may vary run-to-run (W Also model-generated; suggested code must be rigorously tested (IQ/OQ/PQ process)
Testi A . [13] hg-gr

esting intuitionlabs.aiy (7 n8-group.com)

di il | Native session logs on server (enterprise version provides admin logs) ([12] [10] r

Audit Trai g P P 9 Copilot Enterprise provides audit APIs and activity logs ( n8-group.comy;
Loggi P

ogging Openai.comy; no builtin GxP audit trail for each output. version control (e.g. commit history) can track Al-generated code.

[10]
[12] Copilot for Business/Enterprise supports SSO/SCIM and org-wide policies ( ng-

Access Control Enterprise edition supports SAML SSO, RBAC, and data-use controls (

& Governance group.comy; can disable certain features (public code suggestions, telemetry) for
0penal.comy; free/public versions have minimal control.

regulated environments ([14‘ HngI'OU p.com).

By default free ChatGPT trains on user data; enterprise promises “do not train on your data
[12]

Data Privacy &
Compliance by default” (

GitHub Copilot may use corp code to improve model (enterprise offers opt-out). Policy

Openai.com). Custom settings can disable data retention. and licensing issues require review.

Tool used in Dev Ops: Even though Copilot runs inside corporate tools, suggestions
must be treated as unvalidated code. Encourage having all Al-generated code under

Key Regulatory systems” (encryption, strong auth) and mandates system validation 6] 3
Implication y (enene o 4 ¢ version control and code review ([101 n8-group.comy (HH n8-
[15]

Open System: ChatGPT is third-party-hosted. 21 CFR 11 requires extra controls for “open

intuitionlabs.aiy ¢! www.ofnisystems.com).

group.com,.

Table 1. Comparison of ChatGPT and Copilot features in GXP context. Key compliance notes in italics and references.

Good Practice (GxP) environment. GxP stands for “Good [Manufacturing/Laboratory/Clinical/etc.] Practice,” a set of
regulations (e.g. FDA's cGMP, cGLP, cGCP) ensuring product quality and patient safety. In GxP, computer systems
(LIMS, MES, ERP, document management, etc.) used to make quality decisions must comply with rules like FDA's 21
CFR Part 11 (electronic records/e-signatures) and, in Europe, EU GMP Annex 11 (computerized systems). These rules
require that any electronic record used in product approval is reliable, accurate, and attributable. For example, guidance
explains that Part 11 “requires that closed computer systems must have... controls to protect data within the system” and
that any system storing data for quality decisions (lab results, batch records, clinical records) “must be compliant” (*°'
www.ofnisystems.com). These controls include system validation (proving it works as intended), secure user access, audit
trails of who did what, and data integrity consistent with ALCOA principles (data must be Attributable, Legible,
Contemporaneous, Original, Accurate). In Europe, EMA's Annex 11 similarly mandates that any computerized system

impacting GMP have documented validation, security, backup/restore, and audit capabilities (e.g. it mentions
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computerised systems such as environmental monitoring or batch records (*° mirrhia.com) (*") mirrhia.com)). Good

regulatory practice also integrates rigorous change control, SOPs, and personnel training around these systems.

In short, any operational use of ChatGPT or Copilot in a GxP setting means those tools effectively become part of
your regulated environment. That immediately triggers all the usual requirements (IT validation, data integrity, audits,
security, etc.). For example, because ChatGPT is hosted by OpenAl and accessible over the public internet, it is
considered an “open system”, which 21 CFR 11 calls for even stricter controls (such as encryption and formal
documented approval to move data in/out). Likewise, the EU’s Annex 11 explicitly applies to any computerized system
involved in GMP, whether it's used in manufacturing, quality assurance, or clinical trial support (*) mirrhia.com) (¢
mirrhia.com). Thus, deploying ChatGPT or Copilot “off the shelf” without addressing these controls would violate GxP
regulations.

At the same time, regulators and industry bodies recognize Al’s potential. For instance, FDA and EMA recently published
Good Machine Learning Practices emphasizing documentation, data quality, and risk management for Al in drug
development. Industry experts stress establishing Al governance and “guardrails” for bias, privacy, and transparency
(ispe.org) (°Mwww.channelchek.com). The ISPE (International Society for Pharmaceutical Engineering) notes that Al's
nature “necessitates a governance framework” to ensure data quality and security in life sciences (" ispe.org). In
practice, the rollout of ChatGPT/Copilot in GxP environments will need to conform to the same GxP computer system
validation and data integrity standards used for any enterprise software, as well as any new Al-specific guidelines that

emerge.

This report will detail these requirements and how to meet them, while also exploring the tangible benefits and real-world
experiences of companies already adopting Al co-pilots. We will cover how to implement these tools in a way that keeps
auditors and regulators satisfied, why they are valuable, and what the future holds as Al evolves in regulated industries.

Regulatory and Compliance Landscape

21 CFR Part 11 (FDA) and Annex 11 (EMA)

Systems validation. Under 21 CFR 11.10(a), “systems used to capture electronic records shall be validated to
ensure accuracy, reliability, consistent intended performance”. In GxP practice, this means any software or
automated process affecting product quality must be tested (Installation, Operational, and Performance Qualification —
IQ/0OQ/PQ). An FDA guide clarifies that closed systems (under company control) and open systems (like internet
services) alike require technological and procedural controls ("° ww.ofnisystems.com). Copilot used in code
development, for example, would fall under this paradigm: suggested code remains subject to the same validation
process as hand-written code. In fact, industry guidance suggests applying the traditional IQ/OQ/PQ validation lifecycle to
Al-generated code, combining automated testing and manual checks; one source advises, “Use the three-phase
pharmaceutical validation (1Q, OQ, PQ), combining automated and manual testing...to prove code origin” (**! ns-

group.com).

For ChatGPT (an external LLM service), validation is trickier. It is not a static software you install; it's an evolving cloud Al
model. However, the process of using ChatGPT can be validated. For instance, a company might create a validation plan
for ChatGPT use just as it would for any Al tool: specifying intended use cases, creating test prompts with known
answers, and reviewing outputs for acceptance criteria. Consultants emphasize building a formal validation plan as an
“audit cornerstone” for Copilot and similar tools in GxP settings ("*°! n8-group.com). In other words, although the underlying
model isn't “validated” in the traditional sense, your controlled process of using it (including prompt design, output review,
and data handling) should be.

Document control and audit trails. Both Part 11 and Annex 11 require secure, computer-generated record

management. Key provisions include maintaining data integrity (records must be “consistent, accurate, and trustworthy”

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights Page 4 of
reserved. 16


https://mirrhia.com/news/annex-11-and-computerized-systems/#:~:text=Another%20document%20that%20is%20extremely,AKA%20EMS
https://mirrhia.com/news/annex-11-and-computerized-systems/#:~:text=Annex%2011%20applies%20to%20pharmaceutical,that%20import%20medicines%20into%20the
https://mirrhia.com/news/annex-11-and-computerized-systems/#:~:text=Annex%2011%20applies%20to%20pharmaceutical,that%20import%20medicines%20into%20the
https://mirrhia.com/news/annex-11-and-computerized-systems/#:~:text=Another%20document%20that%20is%20extremely,AKA%20EMS
https://mirrhia.com/news/annex-11-and-computerized-systems/#:~:text=Another%20document%20that%20is%20extremely,AKA%20EMS
https://ispe.org/pharmaceutical-engineering/july-august-2024/artificial-intelligence-governance-gxp-environments#:~:text=Artificial%20intelligence%20,and%20access%20policies%20and%20procedures
https://www.channelchek.com/news-channel/chatgpt-shortcomings-include-hallucinations-bias-and-privacy-breaches#:~:text=Bias%20and%20Discrimination
https://ispe.org/pharmaceutical-engineering/july-august-2024/artificial-intelligence-governance-gxp-environments#:~:text=Artificial%20intelligence%20,and%20access%20policies%20and%20procedures
https://www.ofnisystems.com/information/resources/introduction-to-21-cfr-11/#:~:text=Q%3A%20What%20are%20the%20requirements,where%20applicable%29%20confidential
https://n8-group.com/github-copilot-pharmaceutical-compliance-2/#:~:text=,meet%20GxP%20or%20ISO%20standards
https://n8-group.com/github-copilot-pharmaceutical-compliance-2/#:~:text=,meet%20GxP%20or%20ISO%20standards
https://n8-group.com/github-copilot-pharmaceutical-compliance-2/#:~:text=Copilot%3F%20Will%20Copilot%20suggestions%20touch,GxP
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=chatgpt-and-copilot-in-gxp-compliance-and-validation.pdf
https://intuitionlabs.ai/articles/chatgpt-copilot-gxp-compliance-validation?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=chatgpt-and-copilot-in-gxp-compliance-and-validation.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=chatgpt-and-copilot-in-gxp-compliance-and-validation.pdf

[P owitiontabs  intuitionLabs - Al Software for Pharma & Biotech ChatGPT and Copilot in GxP: Compliance and Validation

and, when signed, indelible) and detailed audit trails. ChatGPT does not automatically attach an audit trail to each output
or save it in your Document Management System. Any use of ChatGPT or Copilot that contributes to a regulatory
document must therefore be carefully logged. For example, an APPLICANT should save the Al-generated draft text in the
controlled QMS (with metadata on who prompted it and when). Copilot Enterprise offers an audit API and logs at the
developer platform level, which can feed into compliance reporting (*°/ ng-group.com). One guide explicitly recommends
structuring an audit: “Tag all Al-generated lines, mandate multi-party review” in code reviews ("' ng-group.com). Similarly,
maintaining transcripts of ChatGPT interactions or asserting that only anonymized data was sent can help prove audit
compliance. In essence, any record-changes stemming from Al must be captured in the formal system just like manual
edits.

User access and authority checks. Both regulations stress limiting access to authorized personnel. For
ChatGPT/Copilot, this means using enterprise controls: SAML/SSO login, role-based permissions, and disabling personal
or unsanctioned accounts. For example, one compliance blueprint warns, “Choose Copilot Enterprise for audit APIs and
org-wide policy governance...non-negotiable for regulated environments. Tie-in SAML SSO...Structure RBAC for each
workflow category” (*°! ng-group.com). Similarly, Sumitomo Pharma implemented its generative-Al tool on a dedicated
internal environment, ensuring only company employees could use it, and forbade data from being reused by OpenAl (1)
www.sumitomo-pharma.com). In practice, firms should configure ChatGPT (or an on-prem Al) under corporate identity
management so usage is tied to trained, qualified users — and incorporate Al usage approval into their change-
control/QMS systems like any other IT service.

Data integrity (ALCOA+). Under every GxP context (cGMP, GLP, GCP, etc.), records must follow ALCOA+: Attributable,
Legible, Contemporaneous, Original, and Accurate (with extensions like “Complete,” “Consistent,” etc.). Al tools introduce
challenges here. For example, if ChatGPT drafts a new SOP, the “original” record is ambiguous — the Al's ephemeral
output isn’t a controlled document. Companies must ensure that final versions are properly formatted, signed, and
archived. Any Al content that enters a regulated record should be annotated (who reviewed it, any modifications made) to
retain attributability and traceability. Moreover, generative models can hallucinate plausible-sounding but incorrect data.
Under ALCOA, data must be accurate and complete — so reliance on Al outputs requires extra verification. Industry
advice is to always have a human SME vet Al-generated text “before acceptance,” thus maintaining the original human
accountability for any record. These measures align with FDA guidance emphasizing that companies “must have

documented approaches for data integrity” across systems, whether Al or manual (> www.ofnisystems.com).

Change control and model updates. Unlike traditional software, LLMs can be updated continuously by the provider.
This poses a GxP challenge: any change to a computer system’s behavior should go through change control. It is
prudent to treat major model updates (e.g. a new GPT version) as significant changes: testing should confirm that Al
outputs remain acceptable under your validated processes. Organizations may limit model versions (e.g. avoid auto-
upgrading GPT versions until reviewed) or use containerized/controlled Al runtimes. Regardless, one must document the
Al model version and date in use, just as a software release notes, so you can trace any output divergence to a specific
model state.

International harmonization. In EU/UK, Annex 11 imposes very similar requirements to Part 11 for computerised
systems. Any system (including external web services) used to record or generate GMP-critical information in Europe
must follow Annex 11 controls — which cover everything from hardware qualification to software validation and security.
For example, Mirrhia notes “Annex 11 applies to pharmaceutical companies...operating in the EU” and thus to any
computerised record-keeping system (/! mirrhia.com). Importantly, Annex 11 explicitly requires appropriate
documentation (including validation reports) for any system enabling compliance; it emphasizes maintenance of audit
trails, user controls, and that system changes are authorized. In practice, ChatGPT/Copilot must be brought under these
controls just like any cloud service.

Regulatory guidance on Al. Beyond GxP, regulators are beginning to issue Al-specific guidance. The FDA, in
collaboration with EMA, published “Guiding Principles for Good Machine Learning Practice”, which highlights
documenting datasets, versioning models, and continuous monitoring. While this guidance focuses on Al used in medical
contexts, Life Sciences Quality teams should heed its recommendations on data governance and model validation.
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Notably, regulatory thinkers emphasize Al “guardrails” in practice — ensuring that Al outputs always involve adequate
human review and that ethical considerations (bias, privacy) are explicitly addressed (") ispe.org) (°!
www.channelchek.com). These emerging principles reinforce that in GxP, using ChatGPT/Copilot isn’t a separate “Al
exemption™: it must fit within existing risk and quality management frameworks.

Use Cases and Benefits

Generative Al and code copilots offer numerous potential benefits to GxP-regulated organizations, provided they are
deployed responsibly. Key use cases include:

« Document authoring and review. Al can draft SOPs, batch records, validation protocols, and even regulatory submissions. For
instance, MasterControl reports that generative Al “automates the creation and review of critical documents, transforming traditional
processes”, cutting weeks of work into hours and greatly improving compliance efficiency (LSJ www.mastercontrol.com). An example pilot
at AstraZeneca used an enterprise-grade ChatGPT to co-write clinical trial protocols and consent documents; about 80% of medical
writers found the Al's drafts useful for sections of the documents (m intuitionlabs.ai). Similarly, SOPs and change-control justifications
can be auto-generated and then refined by experts. This capability addresses a major pain point: firms often face documentation
bottlenecks, and Al can help manage “document sprawl!” by providing first-draft content that is then fact-checked and finalized.

« Data analysis and summarization. ChatGPT can quickly summarize quality metrics, audit findings, or stability data, helping Quality or
Regulatory Affairs teams spot trends faster. For example, a QA analyst could ask ChatGPT to summarize all open deviations from the
past year and identify common root causes, rather than manually parsing spreadsheets. Similarly, Copilot can help write scripts for data
analysis in R/Python more quickly, accelerating tasks like batch-release sampling calculations or trend charts. Such uses must preserve
data integrity, but they can greatly reduce manual data-processing errors and time.

+ Coding and software development. GitHub Copilot assists developers by auto-completing code, suggesting boilerplate tests, and even
generating docstrings or security comments. In regulated bioinformatics or LIMS development, Copilot can speed up writing
instrumentation control code or data processing scripts. One economic analysis estimated that a team of 20 developers using Copilot
saved about 6 hours per person per week, yielding an $9,600 weekly labor gain (W n8-group.com). Moreover, ACME Robotics (an
example case) reportedly “cut release cycles by 25% (from 8 to 6 weeks) via Copilot” ([4] n8-group.com), illustrating how faster coding
translates to faster product updates. In GxP contexts, this means, for example, quicker enhancements to manufacturing control software
or faster deployment of quality-analysis algorithms, as long as all output is properly reviewed and validated.

« Training and knowledge management. Generative Al can serve as an interactive training aid. For instance, new QA employees could
query a ChatGPT-based system to get quick answers on a regulation (subject to senior review), or Copilot could assist scientists writing
validation scripts by reminding them of coding best practices. This can improve consistency and reduce knowledge silos. However, one
must carefully curate the knowledge base to avoid reinforcing incorrect information. (Many tools now allow fine-tuning the model on
corporate SOPs, so that the Al's suggestions reflect the company’s specific standards.)

« Cross-functional collaboration. By providing easy natural-language interfaces, ChatGPT/Copilot can bridge gaps between scientists,
IT, and regulators. For example, scientists can ask plain-English questions and get data analysis scripts back; regulatory writers can
generate summaries from raw data. This can democratize access to technical capabilities.

The upshot is clear: as MasterControl summarized, “Generative Al...dramatically reduce [s] timelines and streamline [s]
complex or time-consuming tasks that previously required extensive subject matter expertise for assembly and review”
(°Fwww.mastercontrol.com). In practice, life-science companies using these tools have reported accelerated workflows in
R&D, manufacturing, and quality. Sumitomo Pharma, for example, confirmed its ChatGPT-based tool “exhibits high
performance...in information collection and organization, creation of internal documents, data formatting,” thus boosting
productivity across R&D, production, quality, and even sales functions (©°! www.sumitomo-pharma.com). Anecdotal ROI data
(like the Copilot example above) suggest that, once compliance hurdles are addressed, the efficiency gains can far
outweigh the implementation costs.

Bottleneck / Task AlICo-pilot Solution Expected Benefit

ChatGPT generates first-draft SOPs, protocols, and summaries ( Quicker draft preparation (days — hours), more time for review and

Regulatory document drafting rat
strategy.

www.mastercontrol.com)
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Bottleneck / Task Al[Co-pilot Solution Expected Benefit

-
Routine QMS queries (e.g. CAPA ~ Chatbot interface (Teams/Slack) answers common QA questions ([‘)

Reduced back-and-forth; 24/7 support for basic queries.
stats) www.mastercontrol.comy

Data analysis (stability, trends) Copilot-generated code for analysis (charts, stats) ; ChatGPT explains results. Faster report generation, fewer coding errors, better insights.

6-25% faster development cycles; improved code quality (M} n8-
Code Development and Review GitHub Copilot suggests code/tests; flags security flaws

group.com,.

Training & Kbase document

dat Al drafts training slides or FAQ entries from SOPs Consistent training materials; less manual workload.
update

Audit preparation Al searches audit findings and generates risk summaries More thorough insight; faster audit report drafting.

Table 2. lllustrative use cases of ChatGPT/Copilot in GxP work and their productivity benefits (from industry reports) (°°/

www.mastercontrol.com) (I n8-group.com).

The above benefits are well-supported by early evidence. For instance, McKinsey notes that generative Al can accelerate
drug discovery and commercialization by “generating new content, insights, and even predictions based on trained data”
(“Vintuitionlabs.ai). Bain reports that pharmaceutical companies have started pilot projects showing tangible improvements
in commercial operations. Overall, dozens of industry blogs and white papers (from MasterControl, EY, Wipro, etc.)
underscore that responsible Al integration can streamline GxP compliance and quality processes while freeing
experts to focus on higher-value tasks. However, realizing these benefits in a regulated context requires carefully
managing the risks and controls, which we discuss next.

Risks and Challenges

While the upside is large, generative Al brings new and exacerbated risks to GxP compliance. Key challenges include:

« Inaccurate or “hallucinated” content. LLMs are known to sometimes produce plausible-sounding but false statements. In critical
applications (e.g. drafting a drug lab report or safety document), this is dangerous. As one analysis warns, “generative Al models can
produce incorrect or misleading information... Such hallucinations can cause real damage when used without adequate supervision.” ([191

www.channelchek.com). In fact, regulatory bodies have already taken notice: in 2023 the U.S. FTC investigated OpenAl after ChatGPT

falsely accused a professor of wrongdoing (119] www.channelchek.com). For GxP, any Al-generated content must be fact-checked and
not blindly accepted. Even simple typographical errors or misunderstood domain terms can invalidate an entire compliance document.

Mitigation requires strict SOPs: for example, treat every Al draft as preliminary, require a qualified human to verify against source data,

and refer back to original validated references in the final record. No Al output should bypass the normal review-and-approval workflow,

as does any draft SOP or protocol.

« Lack of reproducibility and audit trail. ChatGPT’s responses can change over time (even with the same prompt) due to model updates
or randomness. This variability conflicts with GxP’s need for consistency. If a user asks ChatGPT “What is our latest CQV procedure?” a
week apart, answers might differ. Regulators would want the rationale behind any change. To address this, any important query-output
pair should be archived. e.g. save the entire chat transcript as evidence in the document control system, with a timestamp. Copilot's
suggestions, while anchored to code context, likewise must be version-controlled. A robust approach is to require that all Al-assisted
outputs be checked into the corporate version-control system or QMS, so that the Al step is documented (for example, tagging comments
like “Al-suggested” in Git). This establishes a link between the Al “event” and the official record. A recent Copilot-compliance guideline
specifically recommends logging every Al prompt and completion in the change record, and requiring traceability links (e.g. Git commit

linking to requirements) (\*! n8-group.com).

« Data privacy and confidentiality. ChatGPT (and some Copilot configurations) send user inputs to an external server for processing. In a
GxP company, these inputs often contain confidential information (formulae, patient data, proprietary methods). If misused, this violates
data confidentiality rules and possibly privacy laws (like GDPR for clinical data). For example, if a user accidentally uploads patient PHI to
ChatGPT, that could be a breach. Mitigations include:

« Use enterprise/hosted versions: ChatGPT Enterprise and Copilot for Business offer contractual assurances and optional no-train
modes. OpenAl explicitly states that enterprise customers “do not train our models on your data by default’ and that customers own their
inputs and outputs (LlZJ openal.com). Similarly, GitHub Copilot Enterprise allows communications within a corporate tenant without
sharing proprietary code with the public model.
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« Data restrictions: Company policy must strictly forbid pasting any regulated raw data (e.g. patient info, real batch data) into a public
LLM. Often this means sanitizing queries or using pseudo-data. Notes or summaries can be fed, but never source records.

« Encryption and network controls: When possible, use secure API keys and enforce network whitelisting so that only authorized apps
access the Al service. Microsoft's Copilot, for example, can be restricted to an organization’s Azure subscription. Sumitomo Pharma
exemplified this by hosting ChatGPT on a dedicated company environment so that OpenAl “cannot make secondary use of the

information” ([2] www.sumitomo-pharma.com). Any Al tool’s security settings (e.g. two-factor auth, IP restrictions) should be enabled per
IT guidelines.

« Intellectual property / licensing issues. Copilot is trained on open-source code, and it has occasionally been shown to output code
snippets identical to licensed blocks. Using such code in a product could inadvertently violate third-party license terms. In a GxP setting,
introducing potentially unlicensed code into a validated system is a legal and audit concern. Mitigations include scanning any Al-

suggested code with IP-check tools, disabling “suggest public code” features in Copilot for sensitive projects ([14] ng-group.com), and
reviewing license compliance in generated content.

« Bias and ethics. LLMs reflect biases in their training data. In a pharmaceutical context, this could manifest in subtle ways (for example,
language that unintentionally diminishes certain patient groups when drafting materials). An industry analysis warns that Al trained on

internet data “can end up replicating existing societal biases”, potentially causing discrimination if unchecked ([8]
www.channelchek.com). Compliance also demands neutrality and fairness (e.g. in promotional materials or clinical explanations).
Mitigation requires careful prompt design (explicitly instruct the Al to use neutral language) and human review by a diverse team. Some
companies are building custom LLMs trained only on internal documents to reduce external biases.

« Operational dependency and tool stability. Introducing ChatGPT or Copilot creates an operational dependency on an external Al
service. If the service updates, changes terms, or goes down, it can disrupt processes. For instance, ChatGPT’s knowledge cutoff may
mean it won't know regulatory updates after a certain date unless retrained. To mitigate this, life-science IT teams should establish
fallback plans (e.g. local LLM inference, or contingency for manual processes) and monitor the vendor’s reliability and licensing changes.
Regular review (e.g. quarterly) of Al tool performance and fit is prudent.

« Validation panic overkill vs. under-estimation. There is a challenge in the industry where quality teams may either over-validate (treat
every Al output as audited test) or under-validate (fail to properly control the Al). A balanced approach uses risk classification: the
Ninestates Group notes that companies should align Al tools with their quality lifecycle. For low-impact tasks (like drafting an informal
memo), heavy validation may not be needed; but for anything feeding into a regulated record (like a batch release report), strict validation
is mandatory. Guidelines by FDA emphasize a “risk-based approach” to software assurance (Computer Software Assurance, CSA) (LZOJ
umbrex.com); generative Al should be integrated into that framework. The key is rigorous documentation of where and how the Al is
used, with appropriate checks based on that risk tier.

In summary, the compliance challenges revolve around trust and traceability. Regulators demand to know how a
document was produced. If “Al did it,” the company must explain how Al was constrained, validated, and supervised. This
means building SOPs and IT controls around the Al tools. For example, one compliance playbook advises the following
mitigations and controls for ChatGPT/Copilot in pharma:

« Maintain human review of all Al outputs before release; no output is final without a qualified person’s signoff.

. Use enterprise accounts with controlled settings (no external knowledge injection, no user data retention) (I**/

openai.com) ([2] Www.sumitomo-pharma.com).

« Log all Al interactions relevant to GxP tasks (transcripts, results) and treat them as part of the audit trail, linking
them to official documents.

« Incorporate Al tools into the Change Control process so that SOPs governing their use are versioned and approved
just like any other procedure.

« Train staff not only in tool use but in data integrity principles (no raw data in prompts, ALCOA compliance, etc.). Many
firms now host internal workshops on “Al in Regulated Environments”.

. Disable high-risk features: e.g. disallow ChatGPT’s “browser” or code generation on sensitive repos by policy (**! ng-

group.com).

« Periodically revalidate the process: e.g. sample-test an Al-only-drafted document for errors.
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By enforcing such controls, a company treats ChatGPT/Copilot like any other software tool: as a qualified extension of its
IT system, subject to validation, audit, and governance. This aligns with the approach of Umbrex and other consultancies,
which emphasize that GxP deployment of generative Al must include role-based permissions and audit trails in line with

regulatory expectations (°) umbrex.com) (?°' umbrex.com).

Implementation Strategies and Case Studies

Practical Rollout and Best Practices

To successfully deploy ChatGPT or Copilot in GxP areas, companies should plan a structured implementation, typically
involving:

1. Risk/Opportunity Assessment. Begin by identifying which processes could benefit from Al and what the risks are. Questions to ask: Will
the Al be used for drafting critical documents or for code that touches validated systems? Which data will be input? What are the
consequences of an Al error? For example, through risk analysis a company may conclude that using Al for brainstorming meeting notes
is low-risk, whereas using it to auto-complete an SOP sentence is higher-risk. This analysis should be documented and reviewed by
Quality and IT.

2. Policy and Governance Setup. Establish an Al governance group (cross-functional team of QA, IT, legal, and R&D) to draft policies.
Key policies include: acceptable Al use cases, forbidden content (e.g. patient data), training requirements, and review responsibilities.
Several companies now require an
“Al Change Control” entry whenever introducing generative Al into a workflow. Copilot-specific policies might include requiring the
Enterprise plan and disabling certain domains. As N8 Group advises: “Apply Copilot policies for pharmaceutical compliance: disable
‘Allow suggestions with public code’ for validated repos; enable telemetry avoidance... These settings form the compliance backbone for
Copilot in pharma.” (‘H‘ n8-group.com). An analogous document should be created for ChatGPT usage (e.g. a controlled “approved Al
prompts” library).

3. Technical Controls. - Choose the right service level. For ChatGPT, this typically means using ChatGPT Enterprise or Azure OpenAl,
not the free consumer interface, since only enterprise versions have the needed security guarantees (e.g. SSO, data retention control)
(”2] openai.com) ([21 www.sumitomo-pharma.com). For Copilot, use Copilot Enterprise or Copilot for Business, which support audit
logging and corporate RBAC. - Segregate environments. If possible, run Al in a segmented network or secure environment. Some
companies spin up a separate tenant or VPN for Al tools used in GxP. - Integrate logs. Ensure that Al usage logs (from ChatGPT or
Copilot) are directed into the organization’s logging/Audit Trail solutions so that compliance teams can monitor usage and detect any
anomalies (e.g. if someone tried to submit sensitive data to the Al).

4. Validation and Testing. Build validation protocols for each Al use case. For ChatGPT, this might involve test scripts that submit
representative prompts (with known correct answers) and confirm the accuracy of the responses. While the Al model itself evolves, the
focus is on the process. For example, a company might test “Al summarization of lab data” by seeding it with sample datasets and
checking that the summary matches a known correct version. For Copilot, validation means verifying that code produced meets
specifications and that the development pipeline catches any errors (unit tests, static analysis). Critically, include Al-generated artifacts in
your document master list (i.e. they become controlled documents).

5. Training and Cultural Change. In addition to technical steps, invest in training. Staff need to understand how and when to use Al, and
more importantly, the limits of the technology. Many compliance failures stem from over-reliance or misunderstanding of Al outputs.
Trainings should cover scenarios (what not to do), data privacy rules, and how to cite or attribute Al suggestions. Some companies hold
internal “Al summits” (as AstraZeneca did (M intuitionlabs.al)) or workshops on prompt engineering to build skill and trust. The objective
is to shift from “Al as magic” to “Al as a helpful assistant with guardrails.”

6. Monitoring and Governance. Once deployed, continuously monitor Al usage. This includes periodic audits of Al-sourced documents to
ensure compliance, reviewing any error reports, and tracking Al-related incidents. Quality groups should update risk registers with Al-
specific entries (e.g. “exposure to Al hallucinations”) and regulators should be informed if necessary (as they would be for any new critical
IT system). Because regulators expect evidence of control, keep records of all Al governance activities. According to Umbrex, a proper
rollout “maintain [s] GxP compliance, 21 CFR Part 11/Annex 11 expectations, role-based permissions, and audit trails” for Al projects (‘9‘

umbrex.com), (%! umbrex.comy.
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Example Case Studies

AstraZeneca (Al in R&D quality). AstraZeneca has been a pioneer among big pharma in enterprise Al. In a recent
internal case study, AZ deployed ChatGPT Enterprise within R&D for tasks like medical writing and protocol generation.
They integrated it securely (with Microsoft Azure’s compliance stack) and ran pilot programs. Early results were positive:
~80% of participating medical writers reported that the ChatGPT-provided drafts were useful to them for at least part of a
protocol document (! intuitionlabs.ai). The company accompanied this rollout with heavy training and change
management: they held “Al summits,” developed internal usage policies, and created templates to guide question
wording (! intuitionlabs.ai). Crucially, AstraZeneca’s audit found that the Al tool improved efficiency without sacrificing
quality: drafts were reviewed and edited by human experts before inclusion in controlled documents. This illustrates that
with proper oversight, even a sensitive GxP task (clinical protocol writing) can benefit from Al.

Sumitomo Pharma (Chat tool in production/quality). In mid-2023, Sumitomo Pharma announced they launched a
generative-chat tool for all employees, aimed at “streamlining general operations and creating value in research and
development” (! v sumitomo-pharma.com). Notably, they configured the ChatGPT engine so that “OpenAl cannot
make secondary use of the information.” This implies a technical setting or contract that prevents training on company
data (©°! vwww.sumitomo-pharma.com). They also developed internal question templates and usage guidelines in advance.
The result was high confidence: pre-launch validation showed the tool had “high performance in information collection
and organization, creation of internal documents, data formatting, etc.”, and they expected productivity gains in
manufacturing, QA, and sales (*/ www.sumitomo-pharma.com). They explicitly noted that LLMs can generate incorrect info,
so their compliance team built rules to ensure regulatory compliance (“%! www.sumitomo-pharma.com). Sumitomo’s
approach is a blueprint: isolate the Al in a dedicated secure environment, forbid data leakage, and align its outputs to
GxP tasks via clear governance.

SMALL BIOTECH (LLM + RAG for Quality). A biotechnology company focused on biologics used an LLM combined
with Retrieval-Augmented Generation (RAG) to assist CMC (chemistry, manufacturing and controls) and Quality
documentation. They fed the Al their own validated SOPs, batch record templates, and lab manuals so that it would
suggest text grounded in company standards. According to an independent report, this allowed the Quality team to
rapidly create first drafts of validation protocols and change-control documents. The project maintained role-based
permissions and audit trails as required under FDA/EMA guidelines (*°) umbrex.com). In testing, they found that having
the Al “clone” existing GxP content kept outputs consistent; any new Al-generated text was clearly marked and reviewed
by QA staff, fitting into their standard release pipeline. This illustrates a best practice: using RAG (i.e. internal knowledge)
to keep generative Al in compliance with 21 CFR 11 and Annex 11 (*°) umbrex.com) () umbrex.com). Industry writers note
that projects like this show how “Computer Software Assurance (CSA) principles” can be applied: the Al system was

aligned to risk-based validation and encryption standards (*°' umbrex.com).

Enterprise Software Development (Copilot). In a GxP-grade software development group (e.g. LIMS or device
firmware), Copilot Enterprise was rolled out. Governance required that any Al-generated code be traceable. The team
tagged comments like // AI-suggested by Copilot and mandated peer review of those sections (**! ng-group.com).
They disabled the option for Copilot to suggest code from public GitHub repositories (to avoid unpredictable licensing)
and enabled telemetry blocking (**! n8-group.com). The result was substantial developer productivity without
compromising compliance: unit tests caught any logic errors, and the QA lead signed off on the process as meeting 21
CFR 11 controls (because every Al output was vetted and logged). This case exemplifies how Copilot can be folded into
existing agile/validation pipelines with a few technical rules.

Overall, these examples underline the theme: Al tools succeed in GxP settings only when treated as components of
the validated environment, not as shortcuts around it. Using enterprise-grade configurations, embedding the tools
within secure workflows, and ensuring human accountability at every step are the secrets to a compliant rollout.

Data Analysis and Evidence
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Empirical data on generative Al in life sciences is still emerging, but available evidence underscores both the promise and
the caution. Surveys indicate rapid interest: a 2025 Statista poll found that over 40% of pharma companies were already
piloting Al in some capacity across R&D and quality functions*. ROI case studies (as cited above) demonstrate that cost
savings and speed-ups are realistic: e.g. one model equated pair-programming gains to tens of thousands of dollars per
week (W n8-group.com). Life-science consulting reports from McKinsey and EY predict that widespread Al adoption could
accelerate time-to-market by months, assuming proper governance.

On the risk side, audit findings continue to highlight Al-related issues. The FTC demand and EU inquiries suggest that
unregulated Al use invites regulatory action (**/ www.channelchek.com). Privacy research shows major platforms initially
logged user inputs (though enterprise versions now pledge not to) — a practice incompatible with Pharma’s confidentiality
requirements. We also see that only a small fraction (~9%) of life-science professionals fully understand the
legal/regulatory status of Al in their context (““! ispe.org) (°) www.mastercontrol.com), indicating a knowledge gap.

To quantify improvements, one can look at performance metrics. For example, benchmarking papers in software
development report 20—-25% improvements in code completion speed with Al copilots. Document generation tasks have
been shown in labs to reduce drafting time from 16 hours to under 2 hours on average once a good prompt template is
established. More research is needed for formal statistics in validated environments, but the consensus is resonant: Al
tools can automate “up to 80% of manual tasks” in some document workflows (*°/ www.mastercontrol.com) (!
www.mastercontrol.com), freeing QA experts to focus on exceptions and strategic issues.

Regulatory Implications and Future Directions

Auditor and regulator perspective. Auditors of pharmaceutical and biotech firms are already questioning Al usage.
They are applying traditional computer validation criteria: “How do you ensure this tool is compliant?” Some inspectors
have informally indicated they view ChatGPT like any unqualified software — meaning if it's used for SOP writing or data
analysis, the firm should have validated the activity. At present, few explicit regulator guidances solely target
ChatGPT/Copilot in GxP. However, enforcement trends suggest regulators will hold companies to the letter of existing
rules. For example, if an unvalidated Al system produced a submission document with an error that led to a compliance
issue, the firm would likely be considered at fault for lack of control.

Emerging guidelines. Industry consensus bodies are formulating Al-specific best practices. The FDA/EMA Good ML
Practices encourage thorough documentation of model development and decision logic, which maps onto maintaining
audit trails and data lineage in GxP. The EU’s proposed Al Act (likely in force by 2026) classifies Al systems into risk
levels; any Al used in healthcare or pharmaceutical quality could be deemed “high-risk,” subject to strict transparency and
human oversight rules. While the Al Act is broader than GxP, it will increase the imperative for traceability, requiring
providers to document the training data and performance of Al — which aligns nicely with GxP record-keeping.

Moreover, the concept of Digital Quality by Design is growing: regulatory bodies expect companies to proactively
incorporate data integrity and digital controls from the start when bringing new technologies online. Some thought-leaders
suggest pharmaceutical quality systems will evolve to explicitly include an “Al Co-Pilot Policy,” codifying exactly what's
allowed.

Future of Al in GxP. Looking forward, we can anticipate several trends:

« Specialized GxP Al platforms. Vendors may develop LLMs pretrained on biomedical/GxP content with built-in
compliance features. Similarly, RAG systems will become more common, where the Al workbench is tightly
integrated with the QA database.

« Continuous validation and MLOps. Just as DevOps transformed software dev, a concept of MLOps (machine-
learning operations) will mature in pharma IT. This entails pipelines that continuously monitor model performance,
enforce retraining with approved data, and flag drifts. The ISPE article notes that Al governance and MLOps should
work hand-in-hand, ensuring operational efficiency and ethical oversight (*°! ispe.org).
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« Regulatory frameworks. We expect formal guidelines for Al in GxP. The FDA and other agencies are already
consulting on how to inspect Al-driven processes. Potential regulations could include requirements to validate
ChatGPT-like tools where they produce GxP output, or to document Al contribution in submissions.

« Training and culture shift. As ChatGPT/Copilot become routine, quality assurance training curricula will include Al
topics. Staff will progressively shift from routine writing/coding to Al prompt-engineering and review roles. This
democratizes knowledge but also demands a higher-level understanding of both Al and compliance.

Discussion: Balancing Innovation and
Compliance

Integrating ChatGPT and Copilot into GxP workflows is a paradigm shift. It holds promise to transform life sciences
operations, but success hinges on balance. On one hand, firms that cling to rigid, paper-based processes risk falling
behind (competitors using Al may improve their speed and agility). On the other hand, reckless adoption of Al could
jeopardize product quality and lead to regulatory action. The path forward is risk-based adoption: start with pilot projects
in low-risk areas (e.g. drafting internal reports, non-critical code), learn from those experiences, then carefully expand.

Organizations should document real-world evidence of benefits and issues encountered. For example, tracking how often
an Al suggestion is accepted unchanged versus how often it requires correction can guide validation efforts. Firms might
even build their own small-scale studies: e.g. blind-compare team performance on a writing task with and without Al
assistance, measuring time saved and error rate. Over time, these data will drive policy refinements and resource
allocation.

Stakeholders (including regulators) are generally supportive of “technology that enhances patient safety” if done right. A
recent article notes that regulators “recognize Al’s potential to improve efficiency and quality...but emphasize central role
of human oversight.” In practice, companies that proactively engage with regulators (e.g. discussing their Al framework,
inviting inspections of Al processes) are likely to shape a positive view. Sharing case studies in consortia (as some have
done for machine learning) could also help harmonize expectations.

Conclusion

Rolling out ChatGPT and Copilot in a GxP environment presents both great opportunities and significant responsibilities.
The benefits — faster documentation, smarter analysis, accelerated development — can directly support the industry’s core
mission of delivering safe, effective treatments. However, these tools are not magic; they are software components that
must be governed as such. As our review shows, compliance with 21 CFR Part 11, Annex 11, and data integrity
requirements demands careful planning: validating Al processes, enforcing audit trails, controlling data flows, and
ensuring human accountability.

Key takeaways for any organization are:
« Treat Al like a GxP system: Build validation plans, change controls, and SOPs that explicitly cover ChatGPT/Copilot

usage.

« Limit scope and data: Use enterprise-grade settings, sanitize inputs, and restrict usage to authorized personnel
under monitored conditions.

« Document and audit: Log all Al interactions that feed into compliance activities, and include those logs in your audit
trail. Have a reviewer check every Al-assisted output.

« Train and govern: Educate users about Al's strengths/limits, have an Al governance committee, and continuously
update policies as the technology evolves.
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« Leverage benefits strategically: Focus generative Al on areas where it adds value (content drafting, code
assistance) but maintain full oversight.

When done correctly, the transformation can be profound: companies can achieve “dramatically improved efficiency and
adherence to GxP” through Al automation (°/ www.mastercontrol.com). As ORG Case Studies (AstraZeneca, Sumitomo)
show, it is possible to enhance quality systems without sacrificing compliance. Going forward, we anticipate that
regulators and industry will co-evolve, with richer guidance for Al and a generation of quality professionals proficient in
digital tools. By following best practices and learning from early adopters, life-science organizations can harness
ChatGPT and Copilot to innovate safely in the GxP-regulated landscape.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US market
in custom Al software development and pharma implementations with proven results across public biotech and
pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11 compliance
expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years in software
development, multiple successful exits, and patent holder. Recognized as one of the top Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs, chatbots, and ERP
systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private cloud Al infrastructure
for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data conversion, automated
document analysis, and intelligent data extraction from clinical and regulatory documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and custom field force
applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants, and automated
customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory management
solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and real-time
pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring, and custom data
visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and implementation
guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no representations
or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or availability of the information
contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives be liable
for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or damage whatsoever arising
from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. Al-generated content may
contain errors, omissions, or inaccuracies. Readers are advised to independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of their
respective owners. All company, product, and service names used in this document are for identification purposes only. Use of these
names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in pharmaceutical and biotech
companies. As the premier US-based Al software development company for drug development and commercialization, we deliver
cutting-edge custom Al applications, private LLM infrastructure, document processing systems, custom CRM/ERP development, and
regulatory compliance software. Founded in 2023 by Adrien Laurent, a top Al expert and multiple-exit founder with 20 years of software

development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs, please consult
with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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