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Executive Summary

As pharmaceutical companies adopt digital systems to streamline operations, data integrity
must remain a top priority. This white paper outlines regulatory expectations, digital
system risks, and strategies to implement validated, compliant technology that safeguards
data throughout its lifecycle.

1. Introduction: The Digital Evolution in Pharma

Pharma is shifting from paper-based documentation to electronic systems like QMS
platforms, MES, and EBRs. While this transition offers efficiency and traceability, it also
introduces new risks that must be addressed through robust data governance.

2. Regulatory Foundations

Data integrity requirements are grounded in ALCOA+ principles and codified in 21 CFR Part
11 and EU Annex 11. These standards demand that electronic records be accurate,
complete, secure, and attributable. FDA and EMA inspections increasingly focus on system
vulnerabilities, especially in hybrid environments.

3. Core Requirements for Digital Compliance

- Validated systems (CSV) with full documentation

- Secure electronic signatures and user access roles

- Complete audit trails with time-stamped data

- Reliable backup, archival, and disaster recovery mechanisms

4. Common Data Integrity Risks in Digital Systems

Digital systems can fail data integrity standards when:
- User roles lack proper restrictions

- Changes are not tracked or documented

- Systems lack validation

- Audit trails are not routinely reviewed or maintained
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5. Best Practices for Digital System Implementation

Before deploying a system, map data flows, validate platforms, define roles, and align
procedures with QMS standards. Staff must be trained to handle digital documentation with
the same discipline as physical records.

6. Digital Transformation Case Studies

Case studies highlight successful transitions to electronic batch records (EBRs), real-time
monitoring tools, and cloud-based dashboards that provide internal audit readiness and
reduce manual error.

7. How MLKC Consulting Can Help

We offer full-service support for digital transitions—from validation protocols and SOP
development to hybrid system remediation and inspection readiness. Our strategies ensure
that your data is both efficient and inspection-ready.

Conclusion

Digital transformation holds tremendous promise for pharma—but it must be built on a
foundation of data integrity. With validated systems, trained personnel, and sound
governance, manufacturers can unlock the power of digital while remaining compliant.



