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Introduction

Manufacturing has entered the era of intelligent production, where every sensor,
robot, and Al model generates data that shapes quality, safety, and efficiency.

But as factories modernize, many organizations are discovering the same painful
truth:

This self-audit gives you everything you need to bring order, trust,
and auditability back into your industrial data ecosystem. It unites
every essential regulation, from ISO to FDA, into a single
actionable checklist built for the reality of modern connected
manufacturing.
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In manufacturing, compliance is not paperwork , it's

1' Why COmpllanCe performance. A non-compliant data pipeline can halt
Is NOW a Strategic production, trigger recall costs, or cause certification loss

overnight. On the other hand, a governed, auditable pipeline

Advantage accelerates product releases, streamlines inspections, and

builds customer trust.

It reduces downtime,
prevents data swamps, and enables trustworthy Al for
predictive maintenance, quality inspection, and traceabillity.
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2. The Regulatory Landscape You Must Master

ISO 9001 / ISO 13485

Focus: Quality management & documentation

Why It Matters: Establishes the backbone of product traceability and controlled processes.

21 CFR Part 11 (FDA)

Focus: Electronic records and signatures

Why It Matters: Requires validated digital systems, audit trails, and secure signatures.

*
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GxP (Good Manufacturing / Laboratory / Clinical Practice)

Focus: Data integrity & operational standards

Why It Matters: Enforces the ALCOA principles: data must be Attributable, Legible, Contemporaneous,
Original, and Accurate.

EU MDR / IVDR

Focus: Medical device data traceabillity

Why It Matters: Demands full lifecycle visibility from materials to post-market surveillance.

*

Expanso.io 04




ISO 27001 / NIST 800-82

Focus: OT/IT cybersecurity

Why It Matters: Protects plant data and connected systems from breaches and tampering.

ISO/IEC 42001 & EU Al Act

Focus: Al transparency & accountability

Why It Matters: Reqgulates explainability, bias prevention, and risk management for Al systems
used in production.
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3. The Manufacturing Data Compliance
Self-Audit Checklist

Data Integrity & Traceability

Every product, batch, and process step has a digital trace.

- Time-stamped, immutable logs for all production data.
Sensor calibration and validation data digitally linked.
No manual edits without controlled, logged approval.

Historical versions of all datasets retained.
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Security & Access Control

- OT and IT networks segmented with firewalls and monitoring.
Role-based access and MFA enforced for all users.
Machine-to-machine data encrypted (MQTT, OPC-UA).

- Automated anomaly detection and intrusion alerts.

Regular penetration testing and vendor security audits.




System Validation & Auditability

. All software validated under IQ/OQ/PQ protocols.
Electronic signatures and change control under 21
CFR Part 11.
- Audit trails active for every parameter and
configuration.
Firmware and PLC scripts version-controlled and

signed.
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Al & Analytics Governance

- Al models trained only on validated, production data.
Feature lineage documented for every model.
Explainability reports (model cards, drift logs) updated

quarterly.

Human oversight for Al in quality, safety, or
maintenance decisions.

Bias and drift monitoring embedded into MLOps

pipelines.




Vendor & Supply Chain Oversight Retention & Recovery

Data sharing governed by contractual SLAs and - Production data retained >10 years per regulatory
audit rights. requirements.

. Third-party software validated for compliance (ISO, - Encrypted, geographically separated backups tested
SOC 2). quarterly.
Secure data exchange and retention policies - Verified destruction protocols under NIST 800-88.

enforced.
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System validation reports and change control logs

SOPs for production, QA, and data management

4. Documentation
You'll Need During
an Au d it Al model validation and explainability reports

Security assessment and incident response documentation

Supplier certifications and audit records

. Audit logs showing data access and edits
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Missing or broken audit logs

Uncontrolled manual data edits

5. Warning Signs
Of Data Inconsistent or conflicting production reports
Non-Compliance

Unvalidated Al models generating operational decisions

Legacy systems with no data lineage or encryption
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6. Your Roadmap to
Continuous
Compliance

Expanso.io

Validate everything, systems, models, and sensors

Automate traceability , use digital twins and lineage tracking

Govern Al pipelines, with ISO/IEC 42001 principles

Secure your OT layer, through segmentation and encryption

Review vendors quarterly , ensure compliance flows
through your supply chain

Make compliance continuous, not just a yearly
audit event.




If your audit reveals broken traceabillity,
unvalidated systems, or risky data transfers,
Expanso can help you fix them.

Expanso’s distributed data platform processes and
governs manufacturing data where it's created, on
the shop floor, within PLCs, sensors, and edge
devices, so production data stays local, validated, and
compliant with ISO 9001, 21 CFR Part 11, and GxP

standards.
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By keeping analytics and Al pipelines close to the machines,
Expanso minimizes latency, reduces data movement, and

ensures every record, signature, and model decision remains
traceable and audit-ready.

The result: faster compliance cycles, lower
operational risk, and a factory data ecosystem
bullt for reliabllity, certification, and continuous
Improvement.
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A Smarter Way to Handle the World's
Fastest-Growing Asset: Data
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