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Transitioning Cleanroom Programs from 21
CFR 820 to ISO 13485 (QMSR)

Implications for Facilities, Cleanrooms, and Environmental Monitoring

Executive Summary

The FDA’s transition from 21 CFR Part 820 (Quality System Regulation) to the Quality Management
System Regulation (QMSR) aligned with ISO 13485:2016 represents a significant shift in how
cleanrooms and controlled manufacturing environments are evaluated during inspections. While
cleanrooms have long been part of medical device manufacturing, the QMSR framework fundamentally
changes how these environments must be justified, documented, and managed.

Under ISO 13485, cleanrooms are no longer treated as static facilities justified by historical practice or
industry convention. Instead, they are expected to function as defined quality controls that directly
support product realization. Cleanroom design, classification, and monitoring must now demonstrate clear
alignment with product risk, manufacturing processes, and quality system requirements.

For manufacturers, particularly those producing Class II and Class III devices, this shift elevates
expectations around facility design, environmental monitoring programs, and ongoing control of
manufacturing space.



Regulatory Context and Key Shift

From QSR to QMSR

Under the legacy QSR framework, environmental controls were required where contamination could
affect product quality. However, the regulation provided limited prescriptive guidance on how cleanroom
requirements should be derived or how environmental controls should be maintained over time. As a
result, many cleanroom programs evolved based on precedent, internal standards, or prior inspection
outcomes.

ISO 13485 reframes this approach. Under QMSR, FDA expects manufacturers to demonstrate that
controlled environments are:

Risk based

Appropriately documented

Actively monitored

Integrated into the quality management system

Cleanrooms are no longer viewed as supporting infrastructure alone. They are evaluated as part of the
manufacturing process and as controls that mitigate defined product risks.

Implications for Cleanroom Space and Facility Design

Cleanroom Classification and Justification

ISO 13485 requires manufacturers to clearly document why a cleanroom is necessary and why a specific
ISO classification is appropriate. Cleanroom class selection must be supported by objective rationale
linked to:

e Intended use of the device
e Contamination sensitivity of materials and processes

¢ Risk management outputs in accordance with ISO 14971

General references to industry norms or historical acceptance are no longer sufficient. Cleanroom
classification is expected to trace directly to risk and process requirements.

Facilities as Controlled Process Elements
Facility systems, particularly HVAC, are increasingly viewed as part of controlled production conditions.
Under ISO 13485, manufacturers should expect greater scrutiny of how facility design supports consistent
product quality.
This includes documented control of:

e Airflow patterns and pressure differentials

e Temperature and humidity limits
e Air change rates and filtration

Confidential | Evolution Cleanroom Solutions



e Preventive maintenance and system monitoring

Changes to cleanroom layout, production volume, or product mix must be evaluated through formal
change control to assess potential impact on environmental conditions and product quality.

Environmental Monitoring Program Expectations

Design and Rationale

Environmental monitoring programs must be intentionally designed and defensible. ISO 13485 requires
manufacturers to define and justify:

e Monitoring locations based on airflow and risk
e Sampling frequencies appropriate to process exposure
e Alert and action limits aligned with product sensitivity

Programs that exist solely to meet a perceived regulatory expectation, without documented rationale, are
increasingly vulnerable during inspections.

Trending and Data Use

FDA expectations under QMSR extend beyond data collection. Manufacturers must demonstrate that
environmental monitoring data is:

e Trended over time
e Periodically reviewed
e Used to support decision making

Environmental excursions should trigger investigation, impact assessment, and corrective action where

appropriate. Inspectors are increasingly focused on how manufacturers respond to environmental data, not
simply whether monitoring is performed.

Gowning, Cleaning, and Flow Controls

ISO 13485 places increased emphasis on the appropriateness and consistency of contamination control
practices. Manufacturers should expect closer evaluation of:

Gowning levels relative to cleanroom classification
Cleaning agents, methods, and frequencies
Personnel and material flow patterns

Training and requalification practices

Procedures must not only exist but also demonstrate alignment with risk and cleanroom design.
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Change Management and Requalification

Change control expectations are strengthened under ISO 13485. Any changes affecting cleanroom
environments require documented evaluation, including:

Layout or boundary modifications
HVAC or airflow changes
Equipment additions or relocation
Increases in production volume

Manufacturers must assess whether changes introduce new risks or require requalification or enhanced
monitoring. Informal facility changes that were historically tolerated under QSR represent a growing
compliance risk under QMSR.

Strategic Implications

The transition to ISO 13485 under QMSR shifts cleanrooms from a facility compliance topic to a core
quality system element. Manufacturers that proactively align cleanroom design, environmental
monitoring, and facility controls with risk management principles will be better positioned to:

Reduce inspection findings

Avoid late-stage facility retrofits
Demonstrate robust process control
Support future scale and product expansion

Manufacturers relying on legacy justifications, minimal environmental monitoring programs, or loosely
controlled facility changes should anticipate increased regulatory scrutiny.

Conclusion

The FDA’s move to QMSR and ISO 13485:2016 is reshaping cleanroom management, making risk-
based oversight and continuous improvement essential for medical device manufacturing.
Cleanrooms now serve as active contributors to product quality and regulatory success.
Organizations that establish defensible cleanroom justification, maintain risk-based environmental
monitoring, and enforce disciplined change control will not only meet ISO 13485:2016
expectations, but also reduce compliance risk, improve operational stability, and strengthen their
ability to scale and support future programs. By leading with evidence-based cleanroom programes,
manufacturers can set the standard for excellence in medical device production.
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