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Clean Rooms and HVAC Systems - Qualification,
Validation and Monitoring

Syllabus, Rev.4.1

Course Overview:
Two-day professional training course | 09:00-16:00 | 16 academic hours

This course provides a practical overview of the qualification, validation, monitoring, and ongoing control of HVAC
systems and clean rooms in regulated pharmaceutical and medical device environments.

The course covers cleanroom and HVAC fundamentals, applicable regulatory expectations, risk-based validation
strategy, qualification lifecycle activities, environmental monitoring, cleaning and disinfection, and maintenance of
the validated state.

# Session Topic

. :
Session Kick-Off Introductions

® Course objectives and expectations

e Regulatory Expectations
Validation Overview e Regulation and Standards Overview

® Conceptual design considerations
Clean Room Design ® Clean room classifications and grades
Principles ® Segregation, airlocks, and pressure cascades

® Personnel, material, and process flows

® Role of HVAC systems and clean rooms

Clean Room and HVAC e Product, personnel, and environmental protection
Fundamentals e AHU components, filtration, airflow, HMI
e Barrier Technologies

® Validation vs. qualification

Day 1 Validation Strategy and ® Validation lifecycle and V-model
HVAC and Documentation e VMP, URS, and BOD
Clean Room ® Risk-based validation approach
Qualification ® Design Qualification (DQ)
® Commissioning, FAT and SAT
. . e
Qualification Lifecycle Installation Qualification (1Q)
® Operational Qualification (OQ)
® Performance Qualification (PQ)
® Requalification
® HVAC control system overview
o o
Control Systems and HMI HMI, PLC, sensors and monitoring systems
® Software validation considerations
® Data integrity and electronic records principles
. ® Common mistakes in URS, DQ, 1Q, OQ, and PQ
Common Qualification o o ) o
Pitfalls ® Classification vs. qualification vs. routine monitoring
® Sampling rationale and maintaining the validated state
°
Session Wrap-Up Summary and key takeaways
® Questions and feedback
Day 2 ° i i
) y Session Kick-Off Reflections from last session
Environmental ® Connection between qualification and routine monitoring
Monitoring, Regulatory and Standards o ISO 14644, 1SO 14698 and ISO 14644-5 principles
Cleaning and | Framework for Monitoring e EU GMP Annex 1 and FDA expectations
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Maintaining

e USP <1116> principles for aseptic processing environments

the Validated
State

Particle Monitoring

e Particle definitions and contamination sources

e Viable and non-viable particles

e Particle counting technology and monitoring systems

e Classification vs. routine monitoring

e Personnel, gowning, and behavior as contamination sources

® Understanding and responding to particle monitoring data

Microbial Monitoring

e Regulatory expectations for microbial monitoring

e Sampling plan design and sampling locations

e Sampling methods, frequency and incubation conditions
e Alert, action and target levels

e Aseptic vs. non-sterile areas

e Handling microbial monitoring excursions

® FDA warning letter examples and common deficiencies

Cleaning and Disinfection

e Cleaningvs. disinfection principles

e CCS and operational control program expectations

e Selection and rotation of cleaning and disinfecting agents
e Sporicidal agents and sterile disinfectants for critical areas
o Written cleaning and disinfection programs

e Monitoring the effectiveness of the disinfection program

® Disinfectant efficacy validation

Maintaining the Validated
State

e Ongoing Quality Risk Management
e Environmental monitoring trends and periodic review

e Heat maps and identification of recurring contamination patterns
e Non-conformance management for HVAC and clean room systems

e Change management and change control

e Preventive maintenance, calibration, and periodic requalification

® Revalidation triggers and continuous improvement

Session Wrap-Up

® Course summary
® Key implementation points
® Open discussion and feedback

Learning Objectives:

Upon completion of this course, participants will be able to:

e Understand the qualification lifecycle of HVAC systems and clean rooms

® Recognize key regulatory and standard requirements

e Understand the relationship between design, risk assessment, qualification and monitoring
o |dentify key elements of DQ, I1Q, OQ, PQ and requalification

® Distinguish between classification, qualification and routine monitoring

® Understand environmental monitoring principles

® Recognize common pitfalls in HYAC and clean room qualification

®  Support ongoing control and maintenance of the validated state

Who Should Attend

QA, validation, engineering, environmental monitoring, production, operations, maintenance, process engineering,
and project management professionals involved in clean rooms, HVAC systems, qualification, monitoring, or

contamination control.

Prerequisites: Basic understanding of GMP, quality systems, or regulated manufacturing environments is

recommended.

Certification

Participants receive a Certificate of Completion.
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