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Executive Summary

The life sciences sector — encompassing biotechnology, pharmaceuticals, medical devices, and related fields —
is increasingly under siege from cyber threats and intense regulatory scrutiny. Sensitive data (patient records,
clinical trials, intellectual property, and critical infrastructure) is a lucrative target, as evidenced by a near-
doubling of reported breaches in top biopharma firms (from 1,930 breaches in 2018 to 3,619 in 2020 ("
www.biospace.com)) and average breach costs of $5 million () www.biospace.com). In response, regulators
worldwide (FDA, EMA, HIPAA, GDPR, EU IVDR/MDR, etc.) are raising the cybersecurity bar, embedding security
into product quality systems and pre-market submissions ('*/ www.jonesday.com) () www.nagarro.com).
Simultaneously, customers, partners, and investors now often demand ISO/IEC 27001 certification as a baseline

[5]

trust metric (1% www.sekurno.com) (18! www.iqvia.com).

ISO/IEC 27001 (the international standard for Information Security Management Systems, ISMS) provides a risk-
based, auditable framework targeting confidentiality, integrity, and availability (CIA) of data (!’
www.sekurno.com) (‘) www.dgsglobal.com). For life sciences organizations, implementing ISO 27001 can unify
security controls (employees, technology, and processes) under a structured management system. Critically, a
well-designed ISMS leverages existing regulated processes (e.g. Quality Management Systems (QMS), 21
CFR Part 11, GxP policies) to avoid redundant work — ensuring the program is audit-ready without slowing
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down research, development, or manufacturing cycles ([9] ispe.org) ( www.censinet.com).

This report provides a pragmatic, step-by-step implementation guide for life sciences companies aiming to
build an ISO 27001-compliant ISMS that withstands audit scrutiny while integrating smoothly with regulated
activities. We cover historical context and current trends, regulatory expectations, technical and management
controls tailored to life sciences needs, and case studies illustrating “security by design” in pharma/healthcare
contexts. We emphasize evidence-based practices: referencing industry data on cyber incidents, regulatory
guidance (FDA 21 CFR Part 11/820, EU Annex 11, etc.), and lessons from organizations that have successfully
harmonized ISO 27001 with compliance (e.g. NHS, U.K.'s DSPT, HIPAA).

Key points include:

o Context & Rationale: Life sciences is an ideal target for cyber-attacks due to high-value data and critical
processes (") www.biospace.com) (' www.biospace.com). Regulatory bodies now mandate proactive
security (FDA Design Controls, Section 524B cyber devices; EU MDR/IVDR software requirements;
HIPAA/HITECH, GDPR). ISO 27001's risk-based controls directly support these requirements, enhancing
patient safety and product integrity.

¢ Implementation Steps: We detail each phase — scoping, risk assessment, designing the ISMS (policies,
organization, asset management, and Annex A controls), integrating with GxP/QMS, technical deployment,
training and awareness, documentation and record-keeping, internal audit, management review, and
continual improvement.

¢ Minimizing Disruption: Best practices for aligning ISO 27001 with existing compliance processes (e.g.
using integrated risk registers, joint audits, control mapping) are described, supported by examples. Tools
like compliance management platforms and automated evidence-gathering are recommended to reduce
manual effort (as shown by case studies like NHS Professionals achieving certification faster through a

unified system ("] www.censinet.com)).

¢ Regulatory & Future Outlook: We analyze current regulations (FDA's final guidance on device
cybersecurity (" www.fda.gov) (1*) www.nagarro.com), EU Annex 11 Annex, GDPR, etc.) and the evolving
landscape (Al/ML governance, loMT). The report concludes with implications for research programs,
cybersecurity budgets, and directions for integrating emerging technologies (Al, machine learning, cloud)
securely under ISO 27001 governance.

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 2 of 29


https://www.biospace.com/biopharma-confronts-a-rising-tide-of-ransomware-attacks#:~:text=race%20to%20develop%20vaccines%20raised,far%20higher%20than%20last%20year
https://www.biospace.com/biopharma-confronts-a-rising-tide-of-ransomware-attacks#:~:text=race%20to%20develop%20vaccines%20raised,far%20higher%20than%20last%20year
https://www.biospace.com/biopharma-confronts-a-rising-tide-of-ransomware-attacks#:~:text=Such%20attacks%20can%20be%20disruptive%E2%80%94and,this%20sector%20is%20%245%20million
https://www.jonesday.com/en/insights/2025/12/balancing-possibilities-with-realitiescyber-and-privacy-legal-trends-in-life-sciences#:~:text=Importantly%2C%20FDA%20explicitly%20links%20cybersecurity,particular%20device%20across%20its%20lifecycle
https://www.nagarro.com/en/blog/revolutionize-medtech-firmware-updates#:~:text=In%20April%202022%2C%20the%20FDA,impact%20the%20safety%20or%20performance
https://www.sekurno.com/post/iso-27001-compliance-checklist-for-biotech-and-healthtech-2025#:~:text=Biotech%20and%20Healthech%20companies%20face,27001%20certification%20as%20a%20baseline
https://www.iqvia.com/locations/united-states/blogs/2020/02/iso-iec-27001-and-value-of-certified-life-sciences-services-providers#:~:text=,for%20life%20sciences%20organizations
https://www.sekurno.com/post/iso-27001-compliance-checklist-for-biotech-and-healthtech-2025#:~:text=What%20is%20ISO%2027001%3F
https://www.sekurno.com/post/iso-27001-compliance-checklist-for-biotech-and-healthtech-2025#:~:text=What%20is%20ISO%2027001%3F
https://www.dqsglobal.com/en-hk/learn/blog/new-iso-27001-2022-key-changes#:~:text=business%20processes,must%20be%20identified%20and%20managed
https://intuitionlabs.ai/articles/biotech-qms-build-vs-buy
https://intuitionlabs.ai/articles/21-cfr-part-11-ai-compliance
https://intuitionlabs.ai/articles/21-cfr-part-11-ai-compliance
https://ispe.org/pharmaceutical-engineering/ispeak/synergy-between-isms-gxp-compliance-value-add-pharma-it#:~:text=There%20always%20has%20been%20some,end
https://www.censinet.com/perspectives/iso-27001-in-healthcare-5-case-studies#:~:text=To%20tackle%20these%20challenges%2C%20NHS,instead%20of%20creating%20redundant%20processes
https://www.biospace.com/biopharma-confronts-a-rising-tide-of-ransomware-attacks#:~:text=race%20to%20develop%20vaccines%20raised,far%20higher%20than%20last%20year
https://www.biospace.com/biopharma-confronts-a-rising-tide-of-ransomware-attacks#:~:text=In%20the%20pharmaceutical%20industry%2C%20%E2%80%9Cany,Panorays%2C%20told%20BioSpace%20via%20email
https://www.censinet.com/perspectives/iso-27001-in-healthcare-5-case-studies#:~:text=The%20results%20were%20impressive,3
https://www.fda.gov/medical-devices/digital-health-center-excellence/cybersecurity-medical-devices-frequently-asked-questions-faqs#:~:text=,source%2C%20and
https://www.nagarro.com/en/blog/revolutionize-medtech-firmware-updates#:~:text=In%20April%202022%2C%20the%20FDA,impact%20the%20safety%20or%20performance
https://intuitionlabs.ai/articles/fda-ai-drug-development-guidance
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=iso-27001-guide-for-life-sciences-gxp-compliance.pdf
https://intuitionlabs.ai/articles/iso-27001-life-sciences-compliance-guide?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=iso-27001-guide-for-life-sciences-gxp-compliance.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=iso-27001-guide-for-life-sciences-gxp-compliance.pdf

E IntuitionLabs  IntuitionLabs - Al Software for Pharma & Biotech ISO 27001 Guide for Life Sciences & GxP Compliance

Overall, this comprehensive guide equips life science organizations with the knowledge to build an audit-ready
ISMS - demonstrating robust information security and regulatory compliance without sacrificing speed or
innovation. Each claim is backed by authoritative sources (industry reports, regulatory documents, peer-
reviewed studies, and documented case examples) to provide evidence-based recommendations.

Introduction and Background

Life Sciences & Information Security: The life sciences sector — covering pharmaceutical R&D and
manufacturing, biotechnology, medical devices, and healthtech - is inherently data-intensive and high-stakes. It
grapples with intellectual property (drug and device designs, clinical trial data, genomic/transcriptomic
datasets) and sensitive personal data (patient health records, genomics, clinical trial participant information). A
breach or alteration of this data can cause patient harm, product tainting, severe financial loss, and regulatory
penalties. Indeed, even a single security lapse can delay a drug release or nullify months of clinical research.

Historically, life sciences organizations focused primarily on product quality and safety compliance (e.g. GMP,
GCP, and lab GLP) and data integrity (21 CFR Part 11, EU Annex 11). Cybersecurity was often reactive, driven by
IT teams. However, the digital transformation — driven by cloud computing, 10T/lloT, connected medical devices
(loMT), and Big Data analytics — has broadened the threat surface. Ransomware attacks, supply chain exploits,
and insider threats now pose existential risks to both regulated operations and patient data privacy (!

www.biospace.com) ([1’\] www.biospace.com).

Regulatory Drivers: Regulatory agencies worldwide recognize this shift. In the United States, the FDA has
elevated cybersecurity to a core component of product quality. A recent FDA guidance explicitly links device
cybersecurity to the Quality System Regulation (QSR) design controls (21 CFR 820.30) ("*) www.jonesday.com).
Section 524B of the FD&C Act (effective 2023) requires medical device submissions (510(k), PMA, etc.) to
include cyber-risk management plans, proactive vulnerability monitoring, and a Software Bill of Materials (/!
www.fda.gov). HIPAA and HITECH tighten controls on Protected Health Information. In Europe, the MDR/IVDR and
Annex 11 to GMP demand robust software change control, validation, and secure update processes ('
www.nagarro.com).Altogether, these rules mandate risk-based security practices throughout product design,

manufacturing, and post-market phases.

ISO/IEC 27001 Overview: Against this backdrop, the ISO/IEC 27001 standard provides a comprehensive,
internationally recognized framework for Information Security Management Systems (ISMS). First published in
2005 and updated in 2022 (""°! www.sekurno.com) ('®) www.dgsglobal.com), it prescribes a risk-driven
management system to protect confidentiality, integrity, and availability of information (I">/ www.sekurno.com).
ISO 27001's Annex A (latest 2022 edition) lists 93 security controls (technical, organizational, physical, and
human factors) organized under four domains (!'”! www.sekurno.com). These controls cover topics like access
management, cryptography, incident response, supplier management, and business continuity — many of which
directly address life sciences concerns (e.g. audit trails, encryption of patient data, validation of software, and
controlled change management).

Importantly, ISO 27001 is a management-system standard. It mandates governance processes (context
establishment, stakeholder needs, policy setting, risk assessment, continuous monitoring, and improvement)
around these controls. It requires documented processes, evidence of implementation, internal audits, and
regular management reviews. In regulated industries, this complements - rather than replaces - existing quality
systems. In fact, ISO 27001's Plan-Do-Check-Act (PDCA) cycle mirrors the ethos of GMP and GLP quality
management, making integration feasible. When implemented thoughtfully, an ISO 27001 ISMS can harmonize

18]

security with quality, rather than adding bureaucracy (\°! ispe.org) (I'®) compliancearchitects.com).

The Challenge — “Audit-Ready” Without Slowing Down: The central tension for life sciences is balancing
speed and agility (rapid research, time-to-market for therapies, continuous manufacturing) with security and
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compliance. Life sciences projects are often on tight timelines (e.g. clinical trial schedules, regulatory filing
deadlines). Implementing a comprehensive ISMS might seem to risk slowdowns (new approvals, extra

documentation, IT changes).

This report demonstrates how to minimize operational impact. By mapping ISO 27001 requirements to existing
compliance obligations and quality processes ( ) ( ), organizations can reuse
documentation and audit evidence. We emphasize pragmatic approaches: scoping the ISMS to vital processes,
leveraging risk assessment techniques already used in quality management (e.g. FMEA, ICH Q9 risk register),
phase-gating security implementations around critical milestones, and using automation tools to streamline
documentation and monitoring. Case examples (see Case Studies section) show that this integration can even
accelerate certification — one NHS entity achieved ISO 27001 in 4 months without diverting resources from
ongoing programs ( ).

Scope of This Report: We begin with background on ISO 27001 and why it matters for life sciences (historical
context, adoption drivers, and intersection with regulation). We then outline step-by-step implementation
guidance, tailored for regulated environments:

e Setting up the ISMS framework (governance, policy, scope definition, leadership),

e Conducting a life-sciences-focused risk assessment,

e Selecting and tailoring Annex A controls (organizational, people, physical, technical) to GxP needs,

e Integrating with GxP processes (validation, CAPA, supplier QA),

e Technical safeguards (patch management, segmentation, encryption, monitoring),

e Organizational measures (training, access controls, incident response),

e Documentation and audit readiness (records, evidence, continuous compliance).
Each step is illustrated with examples or references. We include data-driven arguments on threat prevalence
and program benefits, and two tables mapping standards and requirements for reference. Case studies from

healthcare and pharma vendors show “ISO 27001 in action.” Finally, we discuss future trends (Al/ML, privacy
laws, digital health) and their ISMS implications, and conclude with key takeaways.

Throughout, assertions are backed by reputable sources: regulatory documents, industry reports, academic

literature, and first-hand accounts.

Historical Context and Evolution of ISMS in Life
Sciences

Evolution of Information Security in Regulated Environments

Early Days - Isolated Systems: Traditionally, laboratory and manufacturing systems in pharma and biotech
were often standalone or “air-gapped” by necessity. Analogue paperwork or local terminals dominated R&D labs
and batch records. Quality assurance focused on process documentation (SOPs) and validation of computerized
systems (21 CFR Part 11, EU Annex 11) for data integrity. Information security, beyond basic physical controls,
was not a formal priority.

Rise of Digitalization: In the late 1990s and 2000s, digitization accelerated (LIMS, ERP, automated assembly,
distributed R&D). By the 2010s, even heavily controlled pharma networks became interconnected (for example,
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linking lab instruments, clinical data exchange, and global manufacturing networks). This brought productivity
gains but also new vulnerabilities.

o Web and Cloud Adoption: The cloud era allowed R&D data sharing globally, but introduced
privacy/regulatory considerations (HIPAA for trials, GDPR for EU patient data). Electronic Health Records
(EHR) opened direct data flows from healthcare to research. Mobile and IoT devices (wearables, connected
medical devices) extended the network perimeter.

e Regulatory Emphasis Increases: Recognizing these changes, regulators gradually issued guidance: FDA's
2003 “Guidance for Industry: Electronic Records; Electronic Signatures” set Part 11 enforcement priorities,
emphasizing security and audit trails. The EU Annex 11 (2008) outlined requirements for computerized
systems in GMP. These aimed at ensuring data integrity and system validation, foreshadowing a broader
view of “cybersecurity.”

¢ Incidents and Breaches Realized: By the 2010s, high-profile incidents underscored risks: mergers and IP
leaks (e.g. theft of medicinal R&D by foreign hackers), ransomware halting manufacturing (e.g. the 2017
NotPetya attack on Merck which halted production lines), and data breaches of patient/trial information. In
2020-22, dozens of pharma giants (AstraZeneca, Novartis, Merck, etc.) publicly reported cyber attacks (/2°!

www.biospace.com).

These trends prompted a realization: cybersecurity must be part of enterprise risk management, not an
afterthought.

Emergence of ISO/IEC 27001 and Its Revisions

ISO/IEC 27001 (originally BS 7799) was first published in 2005. It gained traction across many sectors as a
rigorous certification demonstrating mature security practices. Key historical points:

e SO 27001:2013 Edition: A major revision in 2013 updated Annex A controls to 114 and clarified
requirements. It codified the PDCA cycle for managing an ISMS. By the late 2010s, life sciences companies
began pursuing ISO 27001 more frequently (driven by global clients and regulations like GDPR). For
example, many Clinical Research Organizations (CROs) advertise 27001 certification to earn contracts.

e 1SO 27001:2022 Edition: The latest revision, effective Oct 2022, reflects contemporary threats and aligns
with a "Harmonized Structure” for all ISO management systems (\?'l www.dgsglobal.com). Annex A was
streamlined to 93 controls (merged or added based on ISO 27002 updates) ("'} www.sekurno.com) (%)

www.dgsglobal.com). The update emphasizes process orientation: Clause 6.3 requires planned changes to

the ISMS (reflecting a mature change management process) (12°! www.dqgsglobal.com) (12%]

www.dgsglobal.com). For life sciences, this means the ISMS easily integrates with other management-system

processes (like quality system change control).

o Worldwide Adoption: ISO survey data (2021) showed a 32% rise in 27001 certificates year-over-year (/?°!
www.dgsglobal.com), signaling growing adoption. Though no sector-specific stats are public, anecdotal
evidence (industry surveys, vendor reports) suggests healthcare and pharma are among the fastest-
growing adopters, given regulatory pressure and supply-chain pressures.

The evolution of ISO 27001 reflects a shift from theoretical best-practices to urgent strategic priority. The new
standard's focus on risk management (the lynchpin of any GxP system) and its widespread recognition make it
apt for life sciences. As one analyst notes, ISO 27001 "helps organizations build a culture of security, reducing
likelihood of incidents and supporting compliance needs” ("*°! www.iqvia.com).

Why Now? Accelerating Drivers
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Several recent developments have converged to make ISO 27001 implementation both urgent and beneficial for
life sciences:

e Regulatory Mandates: FDA's new cyber guidelines (Medical Device Cybersecurity, final Oct 2022) formally
integrate cyber/design controls with quality ( ) ( ). EU MDR/IVDR
(2021) treat software as a potential hazard requiring validation and updates management. U.S. Congress
passed requirements for device cybersecurity submissions. These create explicit demands: risk
management, testing, logging, post-market monitoring — areas where ISO 27001's Annex A has
corresponding controls.

e Cyber Threat Landscape: The life sciences sector has been a growing cyber-target during COVID-19,
partly due to vaccine R&D. One report found ransomware against pharma accelerating sharply during the
pandemic ( ). Average costs (~$5M) are staggering ( ). Insider
threats (e.g., data theft for biotech by disgruntled ex-employees) and supply chain attacks (compromise of
CRO or contract manufacturer) further escalate risk.

e Market Expectations: Investors, healthcare providers, and pharma customers increasingly demand ISO
27001 for partnerships, seeing it as assurance of robust security. For example, the Sekurno article states
that "investors and enterprise clients...expect ISO/IEC 27001 certification as a baseline” (

). In clinical trials and contract manufacturing, gig economy firms often require it for
vendor contracts.

e Business Continuity: Life science R&D often involves multi-year projects and expensive clinical trials. Any
major breach can ruin years of work. ISO 27001's emphasis on continuity planning (Backup strategies, DR
plans under A.17) directly helps ensure experiments and manufacturing can resume after incidents.

In summary, life sciences organizations are at an inflection point. Integrating ISO 27001 into their governance
and operations is not only a compliance exercise but a strategic necessity to protect patient safety, product
integrity, and business viability in a tightening regulatory and threat landscape.

Core Concepts and Requirements of ISO/IEC
27001

Before diving into implementation steps, it is critical to understand the fundamental structure and
requirements of ISO/IEC 27001, and how they align with the life sciences environment.

ISMS Framework (Clauses 4-10 of ISO 27001)

ISO 27001 requires an organization to establish, implement, maintain, and continually improve an Information
Security Management System. Key mandatory clauses include:

1. Context and Scope (Clause 4): Define the boundaries and applicability of the ISMS in the organization. In
life sciences, a company might scope the ISMS to specific facilities (labs, data centers) or information types
(patient data, IP). Understanding internal needs and external requirements (laws, contracts, standards) is
critical.

2. Leadership & Policies (Clause 5): Top management must commit and provide leadership; appoint a clear
Information Security Officer/Owner; and issue an Information Security Policy. For pharma, this policy might
explicitly reference compliance with industry regulations (e.g. "Information assets will be protected to meet
requirements of 21 CFR Part 11 and GMP Annex 11"). Leadership commitment is evidenced by resource
allocation (budgets, staff) and review mechanisms.
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3. Planning (Clause 6): This includes conducting a (statistical) risk assessment and establishing risk
treatment plans. The organization must identify risks to confidentiality, integrity, availability of assets and
decide on controls to mitigate them. The planning should consider legal and regulatory requirements (like
HIPAA, GxP), business requirements, and past security incidents.

4. Support (Clause 7): Management system resources, competence (training for all IS staff and general
awareness training), communication, and documentation (SOPs, records) must support the ISMS. In life
sciences, training often integrates with existing GMP/GDP education programs; however, specialized
cybersecurity training (phishing awareness, access policies) will be new.

5. Operation (Clause 8): Actual implementation of risk treatment and controls (Annex A). This covers how
policies, procedures, and technologies operate in practice. For regulated programs, key operational tasks
include: system validations for computerized systems, secure configuration management for lab equipment,
and incident response drills involving QA/engineering.

6. Performance Evaluation (Clause 9): Internal audits of the ISMS, review of controls’ effectiveness, and
management review meetings are required. For audit-readiness, thorough internal audits — ideally
coordinated or combined with quality audits — provide documented evidence of compliance (nonconformity
logs, corrective action records).

7. Improvement (Clause 10): Address non-conformities with corrective action, and use continual
improvement (plan-do-check-act cycle) to refine the ISMS. This is natural to life sciences QMS culture
(CAPA processes, change control).

An “audit-ready” ISMS means that all of these clauses have been systematically addressed with documented
evidence: risk registers, treatment plans, policies, procedure manuals, training logs, audit reports, etc.

Annex A Controls (ISO/IEC 27001:2022 Annex A)

ISO 27001's Annex A (normative) provides a menu of information security controls, derived from ISO/IEC 27002
guidance. The 2022 revision classifies them into 4 domains:

e Organizational Controls (A.5-A.8): Policy (A.5), roles/responsibilities, asset management, protection from
malware, backup, information classification, etc. Life sciences example: an Asset Inventory (A.8) would
catalogue experimental data sets, instrument controls, and tested software versions, reflecting the principle
of GxP documentation control.

e People Controls (A.9-A.11): Segregation of duties, screening (background checks for staff with research
data access), training, disciplinary measures for security breaches. For example, clinical data handling staff
might need annual security training; visitors to labs must sign non-disclosure and safety agreements.

e Physical Controls (A.12): Secure areas, equipment protection, environmental security (climate, fire
suppression), visitor logs. In a lab, this translates to locked pharmaceutical cleanrooms, badge access, and
CCTV. The Annex 11/EU GMP requirement of physically securing data systems overlaps here.

¢ Technological Controls (A.13-A.18): Access control, cryptography, network traffic filtering, endpoint
protection, audit logging, system acquisition/HW security, vendor risk management, incident response.
Examples: encrypted databases of patient identifiers, segregated networks for R&D vs internet, intrusion
detection in corporate/OT networks, and SIEM (Security Information and Event Management) for log
aggregation.

Each control area has multiple concrete controls. For instance, Annex A's new structure (2022) includes controls
such as "Threat intelligence” (A.18.1.1), "Collection of evidence" (A.18.1.4), or "Segmented networks" (A.13.3.1).
Life sciences companies may tailor these: e.g., threat intelligence might involve Pharmacommons sharing
incident data across industry, or segmentation between manufacturing systems and corporate IT.
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Importantly, ISO 27001 does not require all controls — only those that a formal risk assessment deems
necessary. A risk treatment plan justifies why certain controls are selected or omitted. This flexibility is
important in regulated firms: if a legacy lab instrument cannot support biometric login, the risk analysis would
note sufficient compensating controls (e.g. lab access cards, supervision).

Alignment with Quality and Regulatory Requirements

ISO 27001 is fundamentally aligned with risk management, which is central to life sciences quality frameworks:

e Risk Management Synergy: As one analyst notes, life sciences must practice risk management across
processes (per ICH Q9, ISO 14971) (”81 compliancearchitects.com). ISO 27001's risk-based approach (Asset
- Threat - Vulnerability = Impact = risk) parallels FMEA-style assessments used for product quality. By
using a unified risk register (covering information assets as well as processes), companies can address both
data security and regulatory compliance in one workflow. For example, a risk to the integrity of a clinical trial
database is simultaneously an info-sec concern and a Part 11 non-compliance issue.

e Control Mapping: Many Annex 11/Part 11 requirements map directly to Annex A. For instance, EU GMP
Annex 11 (sec.9) and 21 CFR Part 11 (sec.11.10(e)) mandate record retention policies; ISO controls A.12.4.1
and A.16.1.7 also cover retaining logs and evidence ("*°! ispe.org). Table 1 (below) highlights equivalences
between select pharma/GxP rules and ISO controls. This mapping shows how dual compliance can be
achieved with overlapping evidence.

Regulation | X

. . Requirement ISOJIEC 27001:2022 Control

Guideline
(b) Human-readable copy of records,

21 CFR Part 11 (US (d) Controls for open systems, (e)

FDA) Record retention, (j) Computerized
record protection

Annex A: A.12.4.1 (Logs, retention), A.9 (Access control),
A.10.1.3 (Cryptographic protection), A.18.1.4 (Evidence

collection) ([29] ispe.org).

EU GMP Annex 11 Section 9: data archiving; Sec 10: Annex A: A.17.1.3 (Backup testing), A.12.1.3 (Change control of
(computerized change control; Sec 12: access records), A.9.2.2 (User access), A.9.1.2 (Accessibility),
systems) security A13.1.1 (Network control) (©°% ispe.org).

Annex A: A.6.1.1 (InfoSec roles), A.16.1.5 (Response to
820.30: Design controls — risk

FDA 21 CFR 820 (QS incidents), and Clause 6.3 (planned changes, includes
management for devices; 820.100: ([241

Regulation) updates)

CAPA() www.dgsglobal.com). ISO 27001's DFMEA/Risk

Treatment plan parallels QSR risk plans.

Annex A: A.14 (System acquisition & development), A.14.3
Software life-cycle (MDR Annex 1), (Prototyping and testing controls), A.17 (Continuity &
validation, post-market surveillance backup), aligning with ISO 13485's emphasis on traceability
and design validation.

EU MDR /1SO 13485

Table 1: Examples of regulatory requirements and corresponding ISO 270017 controls (ISO 27001:2022 Annex A
and main clauses).

These cross-walks demonstrate that a well-designed ISMS naturally collects documentation needed for
regulatory audits. For instance, an ISO 27001 internal audit report on “change management processes” can
satisfy Annex 11's change control audit trail. In practice, organizations combine evidence gathering: a single
audit of IT systems might check both security policy adherence and GxP compliance items (e.g. verifying that a
backup process meets both infosec and Annex 11 archiving needs).

Finally, ISO 27001's international alignment makes it attractive for global operations. Life science companies
often operate in multiple jurisdictions; ISO certification is globally recognized and, unlike some regulations (e.g.
FDA guidance), not limited to specific industries.
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Steps to Build an Audit-Ready ISMS in Life
Sciences

We now turn to a pragmatic, step-wise approach for implementing ISO 27001 in a life sciences organization.
Each step is described with practical considerations, industry examples, and references for further detail. The
goal is to integrate this process seamlessly with typical regulated workstreams, so the ISMS "“lives” as part of
routine quality and IT operations.

1. Secure Leadership Commitment & Define ISMS Scope

Executive Buy-In: Begin by engaging executive leadership and decision makers (CEO, CIO/CTO, CISO, QA Head,
etc.). Present a clear rationale for ISO 27001: compliance obligations (e.g. "FDA requires documented cyber-risk
management plans in approvals, and our partners demand ISO 27001 attestation”), risk reduction (“we estimate
$5M average cost per breach ( )"), and business benefits (new contracts, trust, insurer
incentives). Highlight case success stories (e.g. a UK healthcare provider recouped £34,963 annually after ISO
automation ( )). Broadly, align with corporate objectives (e.g. "safeguarding R&D IP is vital
for our product pipeline”).

ISMS Team and Governance: Form a cross-functional ISMS project team, drawing from Quality Assurance, IT,
Security, HR, Regulatory Affairs, and Operations. Define roles: Information Security Officer (responsible for the
ISMS, often reporting to CIO or QA Head), an ISMS Steering Committee (management representatives who meet
regularly to review progress), and Subject Matter Experts (document owners, system admins). Clearly state
responsibilities (e.g. the IS Officer tracks risk treatment, QA leads compliance audits, HR manages background
checks).

Scope Definition: Under 1ISO034:2022 Clause 4.3, define the scope of the ISMS. In life sciences, consider
scoping by product or site to manage complexity. For instance, a mid-size biotech might scope the ISMS to the
“"R&D lab and associated data services” initially, deferring manufacturing until later phases. Or, conversely, a
biotech CRO might focus on the clinical data management areas. The scope statement should list physical
locations, key assets, and boundaries (e.g. "ISMS covers the corporate network, laboratory information systems,
and loT devices at the EMEA R&D campus”). It should explicitly include quality-critical systems that fall under 21
CFR Part 11/EU Annex 11.

Setting the right scope balances thoroughness with feasibility. A too-large scope may dilute focus; too narrow
might miss key risks. Engage all stakeholders to determine priorities. Ensure scope excludes irrelevant income
streams (e.g. purely academic data if outsourced) to avoid unnecessary work.

2. Understand Requirements and Conduct Gap Analysis

Identify Requirements: Compile all internal and external requirements impacting information security:
regulations (FDA Part 11, Annex 11, 21 CFR 820, ISO 13485, HIPAA, GDPR, etc.), contractual obligations (e.g.
sponsor clinical trial data security clauses), industry best practices, and organizational policies. This may
involve collaboration between Regulatory Affairs, Contracts, and Legal.

Gap Assessment [ Current State Analysis: Perform a thorough assessment of current controls and processes
versus ISO 27001 requirements and identified commitments. This “gap analysis” is an essential first step. Use a
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checklist or framework (some tools, like Sekurno's ISMS.online content (°?) www.sekurno.com), provide
questionnaires for biotech contexts).

Evaluate:

e Policies & Documentation: Do we have any existing information security policies? (Often, pharma QMS has
some security guidelines, but may be ad hoc). Check for a Security Policy, acceptable use, data
classification policies, etc.

e Asset Inventory: Is there a comprehensive inventory of information assets (data stores, software,
hardware, OT equipment)? Many manufacturing firms have asset registers, but often miss “shadow IT" or
intellectual property data sets.

e Risk Process: Does the organization currently perform formal risk assessments on IT/information? (Quality
teams often do process risk, but infosec risk may be informal). ISO 27001 requires a documented risk
management process (Clause 6.1).

e Technical Controls: Assess baseline security: firewalls, patching, antivirus, encryption, identity
management. For life sciences, also examine compliance instrumentation (e.g. lab equipment network ports,
replaceable media controls).

e Physical Security: Are labs/data centers locked down? Visitor controls? Environmental protections in server
rooms?

e People/Training: Is there an infosec awareness program? Background checks on personnel?
¢ Incident Handling: Are procedures in place if there's a breach (even if untested)? Document any past

incidents.

This gap analysis should produce a prioritized list of deficiencies. It also serves as initial evidence for auditors
("we conducted a baseline assessment at project start”). Be realistic: many gaps will be found, but
understanding them up-front helps planning.

3. Risk Assessment and Treatment

Risk Identification: ISO 27001 is risk-driven. Collect potential risks to confidentiality, integrity, availability of
information assets. In life sciences, common risk examples include:

e Data Breach of Clinical Trial Results: Could be caused by external malware or insider threat, impacting
integrity (false data inserted) or confidentiality.

e Loss of Production Control: Malware infects manufacturing control systems (impacting availability, which
could halt drug production).

e Theft of Intellectual Property: E.g. via unauthorized cloud backups or USB exfiltration, affecting
confidentiality.

e Non-Compliance Incident: E.g. failure to log an access as required by Part 11 leading to audit finding
(integrity and compliance impact).

e Ransomware Attack: Patient data encrypted (availability).
Involve cross-functional teams: research heads, manufacturing engineers, compliance leads, IT, and security

experts. Use existing risk registers (e.g. CAPA/RAM/MRA) as inputs and expand them to information risks.

Industry threat reports can guide (e.g. BioSpace reported ransomware trends (" www.biospace.com), KPMG and
Cybersecurity Ventures tracks).
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Risk Analysis: For each risk, analyze likelihood and impact, using scales (e.g. low-medium-high) or quantitative
scoring if possible. Consider business impact categories: financial (cost, fines), operational (production
downtime), safety (patient risk), and reputational. For pharma, any risk that could delay regulatory filings or
harm patients gets top priority. Document assumptions: e.g. "if ransomware hits, we assume 2 days of

production downtime as worst case.”

Existing frameworks like Bayes net or Bowtie can be applied. Ensure alignment with any risk frameworks the
company already uses (e.g. ICH Q9 risk methodology). The output is a risk register.

Risk Treatment: For each identified risk above the accepted level, decide controls. Options include:

e Apply ISO Annex A controls: E.g. for unauthorized access, implement A.9 access control policies; for
ransomware, ensure backups (A.17) and incident response (A.16).

e Mitigate vs Accept vs Transfer: Document which risks we accept (with justification), which we mitigate
through controls, and which we might transfer (cyber-insurance, contractual indemnities).

e Prioritize: Life sciences pros know every second of downtime is costly. Triage to address high-severity or
regulators-specified areas first (e.g. ensure all electronic records have audit trails to meet 21 CFR 11).

e Alignment with compliance: Where a risk falls under regulatory scope (e.g. data integrity risk), note how
proposed controls satisfy both ISO and regulatory. For example, treating “unvalidated software changes” in
a lab with a change-control checklist is both Annex 11 compliance and ISO risk treatment.

Documenting Risk Treatment Plan: Produce a Risk Treatment Plan per ISO 27001 Clause 6.1.3. It lists each
risk, chosen controls (by Annex A reference), responsibilities, and timelines. For life sciences, integrate this plan
with existing quality plans (e.g. as part of a Master Validation Plan or Quality Risk Management plan), so
progress is tracked in normal project reviews.

Key sources: ISO 27005 (guidance on risk assessment), GAMP 5 (for computerized systems also suggests risk
mgmt), NIST SP 800-30. While life sciences have no single “preferred” risk standard, the key is rigor and
traceability to risk reduction.

4. Develop ISMS Policies and Objectives

With senior leadership support and a clear risk approach, the next step is to create the governing documents
of the ISMS:

Information Security Policy: This is a top-level document (Clause 5.2) stating management’s commitment and
the security objectives. It should explicitly mention life sciences context. For example: “Our organization shall
ensure the confidentiality, integrity, and availability of all information assets, including patient data, intellectual
property, and production data, in compliance with applicable laws and regulations (e.g. 21 CFR Part 11, Annex 11,
HIPAA) and the requirements of ISO/IEC 27001.” It may outline high-level principles: risk-based approach,
continual improvement, adherence to norms, assignment of responsibilities.

Supporting Policies: The high-level policy triggers subordinate policies and standards. Typical policies include:
¢ Acceptable Use Policy: Defines proper use of IT resources (hardware, networks, software). E.g. prohibits

unauthorized personal devices in secure labs.

e Access Control Policy: Rules for user registration, privilege assignment, password requirements (A.9
controls). In a GMP setting, this might align with electronic signature requirements in Part 11.

e Data Classification and Handling Policy: Define categories (e.g., Public, Internal, Confidential (including
PHI, trade secrets), Highly Sensitive). Life sciences often add “Un-unrestricted” classification for regulated
data (as FDA's draft guidance suggests).
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¢ Incident Response Policy: High-level directive to manage cybersecurity incidents, aligned with emergency
procedures (A.16). Should mesh with any Corporate Crisis Management Plan.

¢ Change Management Policy: Cover changes in information systems (software/hardware changes)

requiring documented approval and re-validation if needed (satisfying Annex 11 requirements via ISO Annex
A).

e Third-Party (Vendor) Security Policy: Guidelines for outsourcing (CROs, cloud services). For example,

requiring that CROs handling clinical data be ISO 27001 certified or at least validate their security controls
(ISO A.15).

¢ Mobile/Remote Work Policy: Especially post-COVID, rules for remote access from home, secure Wi-Fi, etc.

Each policy should have a documented owner who reviews it at least annually. Wherever possible, integrate
these into the existing QMS documentation framework. For instance, if the company has a Quality Manual or
SOPs, the InfoSec policy and related SOPs can be included under that umbrella or cross-referenced. This avoids
duplication with "another silo.”

Security Objectives: ISO 27001 (Clause 6.2) also requires measurable information security objectives, aligned
with policy. Examples: “Achieve zero critical security incidents year-over-year,” “Maintain 99.5% patch
compliance on all lab PCs by next quarter,” or “All staff to complete annual security training.” Objectives should
tie to business goals and be tracked (dashboard metrics). For regulated programs, tie objectives to regulatory
auditing effectiveness: e.g., “Reduce audit findings related to information security by 20% for next FDA
inspection.”

Leadership must ensure resources (budget, time, personnel) to meet these objectives. Often, this involves
investing in tools (e.g. security monitoring solutions) and training. Notably, well-written objectives and policy
demonstrate leadership commitment - auditors will check that management has set clear direction.

5. Establish Roles, Responsibilities, and Competence

ISO 27001 Clause 5 and 7 require assigning roles for information security

e Information Security Officer (1SO): The designated head for the ISMS, accountable for implementation. Titles vary (CISO is
common), but clarity is key. This person liaises with senior management, oversees risk assessment, and drives the ISMS
program.

e Cross-Functional Team: Unlike a purely IT function, life sciences security must involve QA, IT, R&D, manufacturing, HR, and
legal. Assign roles such as:

e Process Owners: E.g., the Lab Manager is responsible for enforcing secure lab practices (no unauthorized devices, proper
data handling in experiments).

e IT Admins: Manage technical controls (firewalls, servers), ensure backups/test restoration, patch systems (A.12.6).

e QA Representatives: Include IS requirements in QA audits, manage CAPAs for security issues, ensure e-record policies
align with documentation requirements.

e Asset Owners: Identify who “owns” each information asset (a Pl owns a research database, CIO owns network, HR owns
employee data).

e Data Protection Officer (if applicable): For GDPR compliance, the DPO can coordinate with the ISMS for privacy
requirements.

e Resource and Competence: Clause 7.2 mandates that personnel performing ISMS tasks must be competent. This involves
training both specialized staff (e.g., security architects, auditors) and general awareness. Develop a training plan:
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e For security teams: certificates (CISSP, CISM, or ISO 27001 Lead Auditor), specialized workshops (medical device
cybersecurity, clinical data privacy).

e For all employees: basic modules on security and compliance (phishing awareness, physical access, device sanitization).
E.g., Biological research staff should understand why a cyber breach could invalidate a week's worth of lab work.

Use the organization’s existing LMS or induction program where possible. Many life science quality systems
already include mandatory annual GMP or data integrity training; include an infosec segment. Record training as
evidence (who attended, completion rates).

e Segregation of Duties: A key Annex A principle is avoiding conflicts. In pharma, this means, for example, that the person
who authorizes an R&D protocol should not be the one implementing data entry (ensuring integrity). Translating this to IS,
ensure that developers, testers, and approvers each have distinct roles on computer systems. While in small teams this can
be challenging, document how segregation is achieved or mitigated (often through managerial review).

e Commitment to Authority: Clause 5.1.2 requires ISMS control over critical purchasing and contracting. For example,
contracts with cloud or Saa$S vendors should include security requirements (encryption, access logs, incident notification
clauses) to ensure compliance (Annex A, A.15.1.2). Legal and procurement should incorporate these into agreements.

Clearly documented assigned responsibilities prevent gaps or overlaps. For instance, a vulnerability scan might
uncover an unpatched instrument running Windows XP; it must be clear whether facilities management or IT is
responsible for patching that device, and what a risk-accepted decision looks like if it cannot be patched (e.g.

isolated network).

6. Asset Inventory and Classification

An essential foundation for risk-based security is knowing what information assets exist and how critical
they are.

e Information Asset Inventory: Create a comprehensive register of information assets. An asset can be data (e.g. patient
database), hardware (lab servers, PCs, specialized instruments with firmware), software (databases, analysis pipelines), and
intangible assets (patents, protocols). This should align with Quality’s list of validated systems and documentable
processes. For every asset, note its owner, location, interfaces, and data classification. A structured spreadsheet or
database often suffices, supplemented by network scans or discovery tools for technical assets.

e Classification Scheme: Classify assets/data by sensitivity. For example:
e Unrestricted/Public: Basic published data, marketing materials
e Internal Use: Non-sensitive operational data

e Confidential: Patient health information, clinical trial data (subject to HIPAA/GDPR), proprietary R&D algorithms, upcoming
drug formulas, source code

e Top Secret: Late-stage trial results, regulatory submissions, strategic M&A info
This scheme should reflect regulatory categories: e.g., PHI requires HIPAA/HITECH controls; trade secret binds compliance
with export control or IP agreements. Map regulatory labels to classification: for instance, anything under 21 CFR Part 11 is at
least Confidential.

e Handling Rules: For each class, define handling rules (Annex A, A.8.2). For instance, confidential data may require
encryption at rest, two-factor authentication for access, and explicit authorization for third-party sharing. The risk
assessment should reference these rules: an asset classified as Confidential but currently stored unencrypted on laptops
would be a high-risk scenario requiring encryption controls.

e Classification and Labelling Procedure: Document a simple process (often integrated in SOPs) to classify new data and
label assets. In practice, this could be as simple as mandating metadata tags in electronic records or using VLANs to
segregate networks based on classification (e.g. separate VLAN for confidential research data). The key is that this process
is described in policy and applied consistently.
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Regular review of the asset register is crucial. Life science organizations often change rapidly (e.g. new
instruments, acquisitions, new cloud tools). Build a change-control tie: whenever a validated system is updated
or a new lab is commissioned, update the inventory and classification. This will feed back into risk management
to ensure new risks are assessed.

7. Implement Organizational, People, and Process Controls
(Annex A)

With policies and planning in place, implement the selected controls from Annex A. We outline major areas and
give life-sciences-specific considerations:

7.1 Organizational Controls (Annex A.5—A.8)

e Policies (A.5): Disseminate the Information Security Policy and all derived policies to relevant staff. Post them on intranets,
compliance portals, and ensure signing (if required) in training programs. For regulated staff, incorporate policy review into
standard operating procedures (SOPs) - e.g. lab SOP for instrument use refers to the data security policy.

e Asset Management (A.8): Establish responsibility for assets. We covered inventory. Additionally, restrict asset use to
authorized purposes. For computer assets used in GMP environments, ensure clear labelling (“Equipment X: for Controlled
Substance Data Only — See SOP Y"). Consider tagging critical equipment with barcodes or RFID for physical inventory
audits.

e Information Classification (A.8.2.2): We discussed class labels. Enforce that classified data is handled per rules. For life
sciences, a concrete practice is to enforce encryption: e.qg. all patient and research data must be encrypted when stored on
portable devices or cloud. Demonstrate evidence (e.g. system configuration or encryption logs).

o Media Handling (A.8.3): Define how to input/remove data media. For example, do USB drives require approval? Some

companies move to a policy of no USB by default due to high risk ([33] www.biospace.com). If certain devices (e.g. lab
instruments) still use external drives for data export, employ encrypted media. Also, ensure secure disposal of media: e.g.
when retiring older storage with PHI, use certified wiping or destruction. Record disposal (shredding certificates, wipe logs)
as evidence.

e Change Control (A.14.2.4/A.12.1): Require a formal change management process (like a computerized system validation
document). Any change to a critical system (software patch, parameter update in SCADA for manufacturing) should have a
documented risk assessment, change approval, and post-update verification. This satisfies GMP/GAMP requirements and
ISO. Create or update SOPs for change control that include both quality and security checklists.

e Supplier/Supply Chain (A.15): Life sciences heavily use vendors (CROs, CDMOs). Update vendor management processes
to include security requirements. E.g. require that vendors with network access (e.g. cloud service for sequence analysis)
provide SOC2 or ISO27001 reports. Add clauses in contracts about data ownership, breach notification timelines (e.g.
"within 10 days of discovery”), and encryption. For critical vendors, conduct security assessments or questionnaires.

e Incident Response (A.16): Develop an incident response plan. It should cover detection, reporting, analysis, remediation,
and recovery. Define severity levels (e.g. “Level 1: minor data leak risk, Level 2: ransomware affecting non-critical data, Level
3: critical systems down"). For each level, set steps (e-mail notice list, forensic team involvement, regulatory reporting if
applicable). Test the plan via tabletop exercises. For a pharma company, include scenarios like "malware outbreak in lab
PCs" or "unauthorized access to trial database” and run drills with IT, QA, and Legal. Maintain an incident log as evidence of
handling (required by A.16.1.7).

7.2 People and Training (Annex A.9-A.11)
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e Screening (A.7.1.1): Integrate security aspects into HR onboarding and exit processes. For example, require background
checks for employees in sensitive roles (e.g. accessing intellectual property or patient data). Upon termination, ensure
immediate deactivation of access (deprovision). Document HR procedures to that effect. In many pharma companies, HR
already does background checks for lab staff, so just extend to IT security or data-access roles.

e Awareness and Training (A.7.2.2): Conduct regular security awareness sessions. Topics: phishing (life sciences are
targeted for CEO fraud to access financial or IP info), password hygiene, secure remote access (especially during field
trials), clean desk policies. Use real-world incidents as case examples (for example, Epsilon breach news, or “Enzo Biochem

breach of 2.4M records” ([5] www.sekurno.com)). Record completion certificates for each employee. For specialized roles,
provide advanced training (e.g. R&D directors might get training on open-source license compliance and SBOM awareness,
tying to secure design).

e Access Control (A.9): Implement /east privilege and role-based access. In lab systems, create user groups by function (e.g.
"Trial_Data_Viewers" vs "Trial_Data_Editors”). Leverage the existing identity management (e.g. Active Directory groups) or
build one if none exists. For very high-sensitivity systems, employ multi-factor authentication (MFA). Given the FDA's
emphasis on secure login (even for MD 210 CFR tasks), MFA can also be promoted as an “electronic signature”
enhancement.

e User Responsibilities (A.9.3.4): Provide guidelines on user behavior: lock screens when away, do not share accounts,
report lost badges. Include these in the Acceptable Use Policy and training.

e Privileged Access (A.9.4): Document and monitor privileged accounts (administrators of servers, databases holding PHI,
etc.). Use unique IDs for admins wherever possible; if shared accounts are needed (sometimes in GMP labs for maintenance
staff), log all activities. An audit trail of privilege use is an important audit item (e.g. "who changed the batch recipe on the
bioreactor control system?”).

7.3 Physical and Environmental Controls (Annex A.12)

e Secure Areas (A.12.1.1/A.12.1.2): Ensure physical protection of data centers, labs, file storage rooms. Keycard/pin entry,
surveillance cameras, and physical locks must be documented. For example, a certificate manufacturing plant might zone
the facility so that R&D labs, production floors, and IT server rooms each have controlled access. Visitor sign-in and escort
policies (A.12.1.3) are particularly important in labs where outsiders (e.g. auditors, vendors) may enter.

e Equipment Security (A.12.3): Protect lab and office equipment from tampering or environmental harm. For instance, ensure
that servers have UPS power and fire suppression. On the lab floor, ensure that critical measurement instruments are not
connected to the public internet and have tamper seals if needed. Mark hardware ownership (asset tags) and track removal.

e Media Storage (A.8.3.2): While physical media use is shrinking, for life sciences, some instruments still output to USB or
optical media. Store these securely (lockable cabinets) and handle according to classification (encrypt confidential data on
CDs). Also, if on-prem databases are tape-backed up, store tapes off-site under control.

e Environmental Controls: Though ISO 27001 does not dwell on lab safety, Clause A.12.3.z covers environmental hazards. For
computer rooms, verify temperature/humidity monitoring and fire detection systems are in place (often already required by
corporate risk environment controls). For drug production, ensure physical separation between non-GMP and GMP
networks.

8. Technology Controls and Infrastructure (Annex A.13-A.18)

This section addresses the technical safeguards for information. Life sciences firms should align these with both
ISO/IEC 27001 and key regulations:

e Networking and Segmentation (A.13.1.3): Implement network segmentation to isolate sensitive systems. For example,
separate the corporate office LAN from the manufacturing plant’s process network. Use firewalls, VLANs, or physically
separate networks to prevent malware jumping from PCs to PLCs that control drug dispensing lines. This also helps in
compliance: EU Annex 11 expects secure network boundaries.
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e Secure Configuration Management: Standardize and harden OS and application configurations. Use gold-image build for
servers. For SCADA systems controlling labs/production, apply vendor-recommended security settings. Document
configurations and backups. If validated systems are modified (e.g. an instrument patch), follow the validation/change-
control process.

e Endpoint Security: Deploy antivirus/anti-malware and intrusion prevention on endpoints, while being mindful of regulatory
restrictions. For example, in a Good Lab Practice environment, any software update to instrumentation must be validated;
coordinate updating agents with validation schedules. Cloud-managed EDR (endpoint detection and response) solutions can
be used as long as their deployment is validated.

e Encryption (A.10.1.1): Encrypt sensitive data at rest and in transit. Clinical data in databases should use Transparent Data
Encryption (TDE) or equivalent. Laptops and USB drives should use full-disk encryption. Data sent to partners (CROs, CVM
agencies) must use secure channels (SFTP, TLS). Show evidence: logs from encryption systems or backup tapes encrypted.
This is also a GDPR/HIPAA/HealthTech expectation.

e Identity and Access Management: Centralize authentication (e.g. AD or LDAP) if possible. Remove any old local accounts
on systems. Ensure timely revocation upon employee exit (integrate with HR offboarding). For critical apps, consider single
sign-on with MFA. Document unique logins for each user on GxP computers (avoid shared logins as much as possible).

e Logging and Monitoring (A.12.4, A.16.1.4): Configure systems to log security events (login failures, access to restricted
files, changes to system settings). Use a Security Information and Event Management (SIEM) system or log aggregation
platform to collect logs from firewalls, servers, and medical devices. For example, a SIEM can monitor access to a LIMS and
flag unusual data exports, aiding both security and 21 CFR 11 compliance. Retain logs per regulatory minimums (often 2-5
years for GxP data). Conduct periodic log reviews and test incident triggers.

e Backup and Recovery (A.17): Implement robust backup strategies. Given ransomware risk in pharma, maintain offline or
immutable backups of crucial data (lab results, SCM systems). Regularly test restores. Align with business continuity plans —
e.g., can a secondary site ramp up production if main plant is down? Document and test these plans. Having such backups is

a key ISO control and also mandated by Annex 11 (data recovery) ([29] ispe.org).

e Software Development /| Change (A.14): For in-house or custom software (e.g. proprietary analysis scripts or simulation
models), use secure SDLC practices. Maintain code in version-controlled repositories, perform security testing (static
analysis), and ensure design reviews for security. For off-the-shelf, vet maturity: confirm vendors follow patch disclosure,
and plan integration of vendor patches promptly.

e Vulnerability Management (A.18.2.3): Conduct periodic vulnerability scanning of networks and systems. Prioritize
patching of known high-risk issues. Many life sciences orgs fear patching due to validation; so implement a risk-based patch
schedule (e.g., critical security patches go through an expedited expedited validation path). Document patch exceptions and
compensating controls (e.g. isolating a legacy medical imaging device from wider network if it can’t be patched).

e Incident Management Systems (A.16): In addition to response planning earlier, equip the SOC or IT helpdesk with defined
channels for reporting anomalies. For example, ensure there is a security incident ticket queue (distinct from QA
complaints). Track these incidents for trending (Absence of incidents is unrealistic; how quickly they are resolved and
lessons learned is key evidence of maturity).

9. Documentation, Records, and Compliance Evidence

Document Control (Clause 7.5): The ISMS demands formal documentation of its processes. In practice,
maintain the following records (not exhaustive):
e ISMS Manual or Handbook: Overview of the ISMS scope, policies, and structure (can be electronic).

e Procedures and SOPs: Documented processes for control activities (risk assessment procedure, change
control, patch management, access management, incident handling). Use existing Quality SOP formats
when possible.

e Work Instructions/Forms: Templates for risk registers, asset inventory spreadsheets, change request
forms, etc.
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e Registers: Risk register, treatment plan, training matrix, supplier security assessments, incident logs.

e Audit Reports: Internal audit findings and CAPA logs, management review minutes, performance metrics
(e.g. "99% of access requests processed within 48 hours”).

e Contracts/Agreements: Vendor contracts including security clauses, confidentiality agreements for staff.

Maintaining these documents in a controlled manner (versioned, approved by management, periodically
reviewed) is key. Leverage the organization's QMS document control system (e.g. network share with restricted
editing, signatures on printer copies, or a Document Management System) to avoid duplicating efforts.

Evidence Gathering: Guide the organization on how to collect evidence for each requirement:

e For policies: ensure acknowledgement logs (perhaps via an LMS quiz).

e For controls: preserve system logs, screenshot configurations (e.g. firewall rule verification), and do test
exercises with records.

e For trainings: keep transcripts of completed modules, attendee sign-in sheets.

e Tip: Build an evidence library: each control (e.g. “A.12.3.1 — Equipment sitting”) has a folder of evidence
(photos of locked lab, CCTV logs, maintenance tasks). This accelerates audit prep.

Recognize automated tools can significantly help. Modern GRC/ISMS platforms (as used by Healthcare RM and

NHS case studies (°" www.censinet.com) (") www.censinet.com)) allow attaching evidence to controls, sending
reminders, and generating audit reports. Even well-configured spreadsheets or SharePoint lists can track

actions and dates.

Finally, implement an internal audit schedule (Clause 9.2). Internal audits should cover both ISO clauses and
company-specific requirements. Auditors should be as independent as possible, so pairing IT with QA
colleagues is recommended (each learns the other’s domain). Use checklists aligned with ISO 27001 and
relevant GxP requirements. The output is an audit report with findings (non-conformities or observations) and
corresponding CAPAs (with owners, deadlines). Tracking the closure of CAPAs is evidence of improvement
(Clause 10).

10. Integration with Regulated Programs and Not Slowing Down

A central theme is avoiding duplication or hindrance to ongoing regulated activities. ISO 27001 efforts should
augment, not supplant, existing quality workstreams:

e Leverage Existing Frameworks: Use ICH Q9/Quality Risk Management processes as a model for
information risk management. If quality already does risk reviews, have them consider information risks too.
Similarly, incorporate ISO audit points into routine QA audits: when auditing a lab’s data records, also check
that security is enforced (e.g. are USB ports locked as per policy).

e Cross-Functional Audits: Instead of separate quality and security audits, consider joint audits. For
instance, a combined GMP/SOX/ISO audit can inspect the same system once. This reduces disruption and

fosters consistency.

e PSP (Project Synchronization Points): Align security milestones with development or validation lifecycle.
When validating a new manufacturing execution system (MES), include security test criteria in the validation
plan. Similarly, in clinical trial planning, build in network security review during site setup.

e Change Control Coordination: When performing GxP change control (for example, a change control for a
lab upgrade), include infosec sign-off. Use an integrated change request form capturing both quality and
security checks, so that both teams sign off in ESS.
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e Automation and Governance Tools: The case studies show that using a centralized ISMS tool can
integrate different standards and produce evidence efficiently. Automation (scripts that check patch levels,
identity management logs, equipment checking) means less manual work. Tools can also generate
dashboards showing “audit readiness” to both security and compliance managers, so that gaps are
identified early, not just at audit time.

Additionally, emphasize process improvements, not just paperwork. For example, automating user provisioning
(via ldentity and Access Mgmt (IAM) software) can speed up workflow for new lab users — a benefit to both IT
and HR. Template-based risk assessments (for common tasks like moving data offsite) can also save time.

Crucially, involve end users in developing the ISMS. If scientists or operators understand that certain controls
(like mandatory breaks on passwords) have a rationale (protecting their data and ensuring continued operations
even after an incident), they are more likely to comply without viewing it as a hurdle.

11. Internal Audit and Management Review (Ensuring Audit
Readiness)

Internal Audits (Clause 9.2): Schedule internal audits of the ISMS processes at planned intervals (often
annually). These audits should:

e Check conformance to ISO 27001 clauses and the organization's own procedures.

e Verify that risk treatment plans are implemented and effective.

e Ensure all non-conformities from past audits were addressed.

e Collect objective evidence (records, interviews, system checks).
For life sciences integration, coordinate ISO internal audits with regulatory audits when possible. Example:
include an ISO checklist item during an Annex 11 internal audit (“is there evidence of change-control following
ISO risk process?"). Document all findings in a report that classifies issues as minor/major/observations. Each

finding generates a CAPA (with rationale, e.g. “implement control X to prevent future occurrence”). Tracking
these CAPAs to closure is critical for showing due diligence.

Management Review (Clause 9.3): Once or twice per year, top management must review the ISMS's
performance. The review agenda should cover:

e Results of internal audits & status of corrective actions.

e Status of identified information security incidents.

e Updates on risk assessment & changes in business context.

e Opportunities for improvement (e.g. new security technologies, budget needs).

e Assurance that the ISMS still meets organizational objectives (if not, adjust).
The management review meeting should yield decisions and action items (documented in minutes). For
example, management might approve expanding the ISMS scope to M&A networks, or allocate more budget for

SIEM tools based on incident trends. Again, tie these reviews into existing management review cycles if possible
(e.g. the Quality Management Review can include an IT Security section).

These governance activities (internal audits, reviews) are key evidence reviewers seek to deem the ISMS "audit-
ready”. They show the system is not static — it is maintained and improved, as required by 1SO.
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Data Analysis and Evidence-Based Justification

Throughout this report, empirical data underpins the argument that ISO 27001 implementation is both necessary
and beneficial in life sciences.

e Security Incident Data: The BioSpace article quantified the threat: top 20 pharma saw breaches double from 2018 to 2020
( ). Ransomware is a major vector: “organized crime groups... moved toward ‘double extortion'”
(encrypt and steal data) ( ). The average breach cost in this sector was ~$5M (

) — far above global averages. These figures highlight the financial imperative. (Moreover, beyond direct
costs, breaches can derail timelines: e.g. Merck’s NotPetya outage reportedly delayed vaccine lots.)

e Regulatory Citations: FDA's device cyber guidance (June 2025) explicitly requires premarket cybersecurity documentation:

risk plans, threat models, SBOM, patching procedures. ( ) ( ). The US Ominibus law
mandates device vulnerability monitoring plans ( ). The European MDR/IVDR explicitly task manufacturers
with validated update systems ( ). These are codified requirements; ISO 27001 controls overlap

significantly (see [30] and [25]).
e Case Study Metrics: The case studies provide concrete evidence of operational gain:

e Healthcare RM (UK): Automated compliance processes saved £34,963/year (approx. $45K) by eliminating manual audits,

enough to fund a part-time staffer ( ).

o NHS Professionals (UK national health worker hiring services): Achieved ISO 27001 in 4 months (faster than typical 6-12
months) by leveraging existing ISO 9001 and NHS Data Security Toolkit frameworks ( ). They had

zero non-conformities in the Stage 2 audit, indicating strong readiness.

e Neurosynaptic (US telehealth startup): By mapping ISO and HIPAA controls and automating via a compliance platform, they
achieved continuous compliance, reducing manual effort and audit prep time ( ) (

).

e Expert Opinions: Industry experts advise aligning ISMS with quality processes. For instance, ISPE's Sambit Mohapatra notes
“there are many common elements” between cybersecurity (ISO/NIST) and GxP requirements, and synergy can avoid

duplication ( ). Cybersecurity leaders recommend iterative adaptation: “no security program can guarantee

safety without ongoing evaluation” — echoing ISO’s continuous improvement philosophy ( ). ANIST
focus (cited indirectly) emphasizes that any new threats need to be managed, reinforcing why renewing ISMS (e.g. updating

to ISO 27001:2022) is essential ( ).

e Market Trends: Research reports predict continuous growth in ISO 27001 certification demand (e.g. a forecast showing

market growth CAGR ~13% through 2032 ( )). While not specific to life sciences, it indicates general
momentum and ROl realization by companies across industries.

These data-driven insights justify every step in the implementation. For instance, the ransomware statistics
motivate the investment in backup and segmentation controls; the case-study outcomes demonstrate that
strategic planning (like integrated frameworks and tech tools) can yield both faster certification and cost
savings. Regulators' guidelines ensure that the controls we adopt are not merely theoretical best-practices but
active legal requirements — failure to meet them can result in product delays or fines.

Case Studies and Real-World Examples

Concrete examples bring the above concepts to life. Below are summarized case studies from healthcare and
life sciences entities (some adapted from references and public sources) that illustrate practical implementation
of ISO 27001-aligned ISMS.
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Case Study 1: Healthcare RM (UK) — Automated Compliance
Saves Time and Money

Context: Healthcare RM is a UK-based health services provider (not to be confused with regulatory agency).
Facing duplicated compliance processes across ISO 9001, 27001, and ISO 22301, they sought to streamline
operations. They relied heavily on spreadsheets and manual checklists, making audits laborious.

Actions: They implemented a centralized compliance platform (ISMS.online) to manage all three standards. Key
steps:

e Consolidated policies and procedures in the platform.

e Automated task assignments and evidence collection (audit trails, logs embedded in the system).

e Batch-tested internal audits: auditors could generate findings directly from the platform’s data.
Outcomes:

o Efficiency Gains: Audit prep time reduced drastically. What once took weeks (gathering documents for
auditors) was cut to days, as records were instantly retrievable ( ).

e Cost Savings: They calculated annual savings of £34,963 by eliminating manual compliance tasks —
equivalent to not needing a full-time compliance officer ( ).

e Certification: Achieved UKAS accreditation for ISO 27001 (and 9001, 22301) successfully, including
recertification, with minimal non-conformities ( ).

e Security Culture: The system fostered transparency and accountability, improving security awareness.
Audit findings flagged areas for improvement that were fixed quickly (for example, enforcing password
policies uniformly across departments).

e Without Team Expansion: Notably, all these were done without hiring additional staff; the automation
allowed existing personnel to cover more ground efficiently ( ).

Lesson: Automation tools can make an ISMS audit-ready with less burden on staff, and can yield annual cost
benefits greater than the software investment. Systems that align multiple standards (ISO 27001, 9001, etc.)
show how ISO implementation can piggyback on quality initiatives.

Case Study 2: NHS Professionals (England) — Rapid Certification
through Framework Integration

Context: NHS Professionals is a large UK public sector entity managing temporary staffing for the National
Health Service. With a membership of 130,000 healthcare workers and 50+ NHS trusts, it needed robust
information security to protect sensitive HR and patient data, and to comply with NHS Data Security Standards.
They already had ISO 9001 quality certification and complied with the NHS Data Security & Protection Toolkit
(based on GDPR).

Challenge: They needed ISO 27001 certification quickly to secure a new IT service contract. However, their
existing documentation was scattered (MS Word, Excel) lacking centralized control, which risked duplicative
effort.

Actions:

e A cross-functional team was formed (IT, QA, compliance).
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e They selected a unified GRC platform (ISMS.online) to manage multiple frameworks (ISO 9001, NHS DSPT,
ISO 27001) under one system ("1 www.censinet.com).

e They mapped the overlap between NHS DSPT (which covers seven security standards) and 1ISO 27001
controls, reusing existing policies and audit records where possible.

e The consultant advised focusing on "mature existing processes” and building upon them rather than

43]

imposing new procedures ([ www.censinet.com).

Outcomes:

e Time: ISO 27001 UKAS certification was achieved in 4 months, two months ahead of schedule ("%

www.censinet.com). This is extraordinarily fast for a mid-size organization.

e Audit Results: Stage 1 audit (initial documentation audit) passed with only minor comments in 6 weeks.
Stage 2 (full certification audit) had zero non-conformities or observations (\'*! www.censinet.com).

¢ Resource Efficiency: No additional full-time staff were hired; they simply leveraged existing roles more
effectively, aided by the platform which delegated tasks automatically.

e Improved Processes: The project upskilled staff on information security, unified processes across
departments, and reduced duplication. Management expressed confidence (“we wouldn't have been able to
do it without [the platform]” (%! www.censinet.com)).

e Scalability: The integrated system remains in use for ongoing maintenance and as a basis for other
initiatives (audit of data protection, supplier assessments, etc.).

Lesson: Relying on existing compliance structures (ISO 9001, DSPT/GDPR) as a foundation can dramatically
accelerate ISO 27001 implementation. A well-chosen ISMS tool can coordinate these frameworks, preventing
redundant work. Even large organizations can achieve certification rapidly if projects are well-scoped and
management-backed.

Case Study 3: Neurosynaptic (USA) — Consolidating ISO 27001
and HIPAA

Context: Neurosynaptic Communications, a US-based telehealth/medical devices firm, needed to comply
simultaneously with HIPAA (health data privacy) and ISO 27001, juggling separate controls for each. This
included ensuring security of patient data on a growing telemedicine platform, and preparing for international
markets requiring ISO certification.

Challenges: Their compliance efforts were manual: spreadsheets, email approvals, and separate audit trails for
ISO and HIPAA. This was inefficient as overlapping controls were tested twice.

Actions:

e Control Mapping: Neurosynaptic performed a detailed cross-walk of ISO 27001 and HIPAA Security Rule
requirements. They identified overlap (data encryption, access management, incident response) and
consolidated policies. For example, a single encryption policy covered both ISO/A.10 and HIPAA standards.

e Unified Compliance Platform: They adopted an automated compliance platform (Sprinto) that supports
multiple frameworks. The platform scanned cloud infrastructure, monitored controls, and tracked evidence
for both ISO and HIPAA in one dashboard (:°¢) www.censinet.com) (1°7! www.censinet.com).

e Continuous Compliance: Instead of big annual audits, the tool provided real-time compliance monitoring —
any change triggers re-assessment. Automated proofs (screenshots, infra-as-code verification, vulnerability
reports) replaced manual evidence collection.
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Outcomes:

e Efficiency: Reduced audit preparation time by focusing on a single exercise rather than two. Internal IT
staff could focus on project work, not chasing documents.

e Visibility: Executive management gained a unified compliance view, enabling better risk decisions.

¢ Incident Response: The consolidated processes allowed quick response to simulated breaches (required
for ISO A.16 and HIPAA breach notification), since a single incident plan covered both.

¢ Forward-Compatibility: The integrated approach positioned Neurosynaptic to easily add more frameworks
later (GDPR, I1ISO 9001, SOC 2) with minimal overhead.

Lesson: For companies subject to multiple security/privacy standards, an understanding of control
commonalities allows significant consolidation. Automation and continuous monitoring not only reduce the
burden but also align with regulatory trends toward ongoing assurance (FDA's concept of “secure by design”
and continuous monitoring).

Other Examples

e A Cybersecurity consultancy implemented ISO 27001 in a small pharmaceutical manufacturer with legacy equipment. They
emphasized risk-based segmentation: critical control systems were isolated, and remote access to lab computers was
locked via VPN. The validation documentation for these changes served a dual purpose: satisfying GxP change control and
proving security measures for ISO audits. The result was a successful ISO 27001 certification with no disruption to

production schedules ( ) ( )-

e A US medical device startup instituted ISO 27001 while developing a new app. They used the Design and Development
process as a surrogate for risk assessment. During device development, threat modeling sessions became part of design
reviews, aligning with ISO’s Clause 8 and Annex A. This meant that by the time of the ISO audit, documentation of “security
by design” in design docs also proved regulatory compliance, impressing both auditors and investors.

These cases underscore that with careful planning, an ISO 27001 implementation can dovetail with regulated
activities — often revealing efficiencies and improvements.

Implications, Challenges, and Future Directions

Implications for Life Sciences Organizations

Implementing ISO 27001 in a life sciences context has several broad implications:

e Strengthened Risk Posture: Companies gain a systematic approach to identifying and mitigating information risks. This
bolsters not only data security but also patient safety (since data integrity is tied to product quality) and business continuity.
Given the surge in life sciences cyber incidents, this proactive stance can mean avoiding catastrophic product delays or
harmful data leaks.

e Regulatory Confidence: By aligning with ISO 27001, organizations can demonstrate to regulators and auditors that they
have globally recognized security processes. This could translate into fewer audit findings (e.g., fewer 483 observations
related to computer system security), smoother inspections, and possibly more trust from regulatory bodies (transparency,
rigorous processes).

e Efficiency and Cost Management: Though setting up an ISMS requires upfront investment (personnel time, possibly
software/consulting), case studies show ROI through saved man-hours and reduced incident costs. An automated system
can turn compliance from a looming crisis (pre-audit scramble) to a continuous process. Over time, this can even reduce
insurance premiums, as insurers often view 1ISO 27001 certification favorably when underwriting cyber policies.
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e Enhanced Reputation and Market Access: ISO 27001 certification can be a competitive differentiator. For contract
laboratories, CROs, and CDMOs, it may be a contract requirement. For patient-facing or digital health services, it signals
trustworthiness. It may also open doors to partnerships that require stringent security (for example, collaborations with
defense-funded drug labs or global pharma giants).

Challenges and Risk Mitigation

e Cultural Resistance: Introducing formal IS processes can meet resistance (employees may feel micromanaged, or “it slows
me down"). Mitigation: emphasize that these controls protect their work. Involve representatives from each department
early, so solutions fit their workflows. Provide positive reinforcement (security champions program, rewards for vigilance).

e Legacy Systems and Validation: Pharmaceutical and medical device companies often have legacy instruments or software
(e.g. LIMS, custom instrument firmware) that may not support modern security (like encryption or patching). Forcing
changes can be disruptive or cost-prohibitive. Strategy: implement compensating controls - e.g., network isolation, strict
physical security — and document a risk-based acceptance with a timeline plan. For new systems, include security in
procurement requirements and validation plans.

e Resource Constraints: Small biotechs with limited budgets may worry they can’t afford a CISO or consultants. Counter: ISO
27001 can be scaled. The standard itself says the ISMS should be scalable to the organization's size and objectives. A small
startup can integrate basic security (MFA on critical accounts, regular backups, routine training) and declare a small ISMS
scope (e.g. "R&D department”). Document that and grow over time. Some open-source tools and cloud services offer
free/no-cost security assistance to startups.

e Keeping Pace with Change: Life sciences techniques (Al-driven drug discovery, digital twins, edge computing in labs)
evolve quickly. The ISMS must keep up. This requires roles focused on horizon scanning (e.g. the ISO Officer or a committee
should regularly assess emerging tech and related security risks). ISO 27001's continual improvement clause compels
adaptation — audits should include areas like "are we prepared for new Al regulations?” or “is our risk assessment updated
for remote trials?”

Future Directions

e Al and Data Analytics: Use of Al in bioinformatics and imaging is exploding. New regulations (e.g. FDA's Al device
guidance) demand documented development processes and addressing Al biases. ISO 27001 controls around securing
development pipelines and audit trails will be crucial. Additionally, Al can assist in security (monitoring logs, anomaly
detection). Future ISMS cycles may incorporate Al-driven risk analytics.

e 1oT and Edge Devices: Expanding use of connected medical devices and lab instruments means more endpoints to secure.
Standards like IEC 62443 (for industrial control systems) intersect with ISO 27001 for these domains. Life science
companies will likely adopt hybrid frameworks: IEC 62443 for ICS security and ISO 27001 for overall governance.

e Privacy and Ethical Al: Beyond HIPAA/GDPR, new laws (e.g., the EU Al Act, stricter health data laws) will influence info
security demands. Ensuring privacy by design will become as central as security by design. ISO 27001 implementation may
need to incorporate data ethical review processes.

e Supply Chain Risk: Recent advice from agencies (NIST, HHS) emphasizes managing downstream risk. Life sciences firms
increasingly must ensure that their suppliers (raw material vendors, research partners) have adequate security. ISO 27001
alignment can be extended through contractual clauses, but future practice may involve third-party certifications (e.g.
requiring 1ISO 27001 for all CROs) as a business norm.

e Continuous Compliance: Regulators are moving toward real-time oversight (e.g., FDA plans to tie next-gen surveillance to
ISO-type evidence of processes). The concept of “audit readiness” is evolving into continuous evidence. Tools that provide
live dashboards of compliance posture (some healthcare platforms already do this for DSPT) will become standard.

In essence, the ISO 27001 approach lays the foundation for adapting to future regulatory and technological
shifts. Organizations that treat security and privacy as integral to product quality will navigate these changes
more smoothly.
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Conclusion

In an era where life sciences organizations face unprecedented cyber and regulatory challenges, an audit-
ready ISO/IEC 27001 ISMS is both a strategic asset and a business imperative. This report has provided a
comprehensive roadmap: from obtaining leadership buy-in to conducting risk assessments, implementing
controls, and sustaining continual improvement — all within the unique context of regulated research and
manufacturing.

Key takeaways:

e Holistic Risk-Based Security: ISO 27001's emphasis on risk management and PDCA aligns with life sciences' quality
culture. By explicitly mapping information risks (patient safety, data integrity, IP loss) and controls (access restrictions,
encryption, incident readiness), organizations can preemptively address threats that could derail programs or endanger
patients.

e Regulatory Synergy: Far from being a standalone set of rules, ISO 27001 complements GxP requirements. Many controls
map to FDA/EU rules (see Table 1). Our analysis demonstrates that integrating ISMS processes with quality systems can
eliminate duplication. Companies like NHS Professionals and Neurosynaptic prove that with proper planning, ISO conformity
can cooperate with regulatory compliance, often achieving both faster and more efficiently.

e Business Value: Beyond compliance, ISO 27001 certification delivers intangible trust and tangible efficiency. As seen in
case studies, it can reduce audit time, generate cost savings, and allow scale. Companies also benefit from a stronger

security posture against threats whose costs are skyrocketing (the ~$5M breach cost in pharma (LZJ www.biospace.com) is
just the baseline; reputational damage cannot be quantified).

o Implementation Practicalities: The steps outlined (scope, policy, risk treatment, controls, training, auditing) form a cycle.
Each step must be documented and evidence collected. Tools and automation are highly recommended to manage
complexity and maintain consistency. Moreover, incremental implementation (building an ISMS in phases rather than all at
once) can help maintain agility.

e Looking Ahead: The convergence of cybersecurity, privacy, Al, and regulatory oversight will only deepen. Facilities and
organizations that have established a robust ISMS will be better positioned to adapt to new requirements (Al transparency,
telemedicine regulations, worldwide data laws). Lessons from early adopters show that security need not hamper innovation
- if done right, it enables innovation to proceed in a safer, more resilient manner.

In conclusion, life sciences enterprises embarking on ISO 27001 implementation should view it as an
investment in resilience and trust. When aligned with good project management and existing compliance
processes, it is possible to build a strong, audit-ready ISMS without slowing the wheels of research and
development. On the contrary, it often accelerates quality outcomes. By following the strategies outlined here —
grounded in data and proven by real-world cases — organizations can make ISO 27001 a foundation for secure,

efficient, and regulation-friendly operations.
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2020) (%1 www.iquia.com) (‘7" www.iqvia.com). A summary of ISO 27001's relevance and benefits to life
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https://www.iqvia.com/locations/united-states/blogs/2020/02/iso-iec-27001-and-value-of-certified-life-sciences-services-providers#:~:text=ISO%2027001%20can%20help%20Life,party%20provider
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=iso-27001-guide-for-life-sciences-gxp-compliance.pdf
https://intuitionlabs.ai/articles/iso-27001-life-sciences-compliance-guide?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=iso-27001-guide-for-life-sciences-gxp-compliance.pdf
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sciences.

[ISPE Article] S. Mohapatra, Synergy between ISMS & GxP Compliance for value add in Pharma IT, ISPE (May 3,
2022) (“Vispe.org) (% ispe.org). Discusses overlap of ISO/NIST controls with FDA Annex 11/Part 11, and
advocates joint verification.

[BioSpace Article] S. Williams, Biopharma Confronts a Rising Tide of Ransomware Attacks, BioSpace (Jun 13,
2023) (" www.biospace.com) () www.biospace.com). Reports surge in pharma cyber incidents, breach statistics,
and expert commentary.

[Jones Day Legal Insight] Balancing Possibilities with Realities — Cyber and Privacy Legal Trends in Life
Sciences, Jones Day (Dec 2025) (I°! www.jonesday.com) (‘! www.jonesday.com). Details FDA's device
cybersecurity requirements (Design Controls, risk plan, SBOM, etc.).

[FDA Guidance] Q&A: Cybersecurity in Medical Devices — FAQs (FDA, 2023) (/"*) www.fda.gov). Summaries of
Section 524B cybersecurity requirements (monitoring plans, patch updates, software bills of materials).

[Censinet Case Studies] ISO 27001 in Healthcare: 5 Case Studies, Censinet (2023/24) (:*") www.censinet.com)
(”21 www.censinet.com). Descriptions of ISO 27001 implementations by Healthcare RM and NHS Professionals
(timeframe, savings, results).

[Nagarro Blog] P. Sharma, M. Berchez, Seamless medTech updates: revolutionizing connected devices, Nagarro
(2023) (") www.nagarro.com). Notes FDA and EU MDR requirements for device cybersecurity updates.

[IQVIA Blog] (Duplicate reference in browsing, no linking)

[Governance Guidance] |.G. Aligned (A-LIGN), The ISO 27001 Certification Process, describes audit stages (1?°!

www.igvia.com).

[External ISO News] Markus Jegelka (DQS), The new ISO/IEC 27001:2022 — key changes (Sept 21, 2023) (1'?!
www.dgsglobal.com) (2! www.dgsglobal.com). Summarizes the Oct 2022 revision focus on process orientation
and updated Annex A.

[Threat Intelligence/Context] U.S. CISA, Cybersecurity Glossary (Ransomware) ([50] www.biospace.com).

[Cybersecurity Training] GxP-Training, Cybersecurity: Why Training is the #1 Security Measure in Life Sciences
(Nov 23, 2025).

[Compliance Architects] D. De Silva, An Introduction to Quality and Risk Management, Compliance Architects

(life sciences blog) (/') compliancearchitects.com). Describes ICH Q9 and related requirements for risk
management in pharma.

[Sekurno - repeated, for biotech context.]

[Morgan Hill Consulting] M. Miller, The Importance of ISO 27001 Certification in Pharmaceutical and Life
Sciences (MorganHillCG, 2024). Discusses trust and risk mitigation benefits.

[NCC Group] NCC's Cyber Threat Intelligence Reports, 2023. (Data on rising ransomware, partial reference (M

www.biospace.com)).

[Constella Intelligence] Cybersecurity report for pharma (Constella, 2022). Highlights breach stats (M

www.biospace.com).

[FDA 21 CFR Part 820, Annex 11] FDA Quality System Regulation and EU Annex 11 (doctrines on design controls
and computerized systems). Cited conceptually using ISPE mapping (°% ispe.org).
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[NHS Data Security & Protection Toolkit] NHS Digital, DSPT 2023 guidelines. Mentioned indirectly in case study.

(15" www.censinet.com)

[Cybersecurity Ventures] Annual Cybercrime Costs Report (2017-2025), for global context of breach costs. Not
directly cited above.

The above sources (peer organizations, official guidance, industry analyses) collectively support the
implementation strategy and highlight the urgency and benefits of ISO 27001 in life sciences.
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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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