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[bookmark: _Toc240550199]Introduction
The APTCE Content Guide is designed to help candidates and educators understand the knowledge and skills assessed by the Aseptic Processing Technician Credentialing Exam (APTCE). This guide includes APTCE Content Categories 1–6, which are the only categories intended for candidate preparation and curriculum alignment.
· For candidates, the guide provides a framework for preparing for the exam by identifying the content areas and competencies they should be prepared to demonstrate. It can be used to identify areas of strength, recognize topics that may require additional review, and guide exam preparation.
· For educators, the guide supports curriculum alignment by providing a clear view of the knowledge and skills measured by the APTCE. Educators can use it to compare existing curriculum and learning activities with APTCE content, identify potential gaps, and strengthen opportunities for students to develop relevant knowledge and skills.
The guide is intended to support preparation and alignment rather than prescribe a specific curriculum or serve as a comprehensive study guide. Candidates are responsible for developing the breadth and depth of knowledge and skills necessary to demonstrate competency across the assessed content areas. The skills highlighted below are representative and should not be considered an exhaustive list.
[bookmark: _Toc240550200]Category 1 – Aseptic Technique
	1.01
	Identify key aseptic techniques used during setup, filtration, filling, and lyophilization, to minimize contamination risks in cleanroom operations.
· Focus: Understand how contamination prevention supports product sterility and quality throughout aseptic processing.
· Key Skills:
· Identify aseptic setup used to prepare equipment and materials for aseptic processing. 
· Recognize the purpose of using filtration as a sterilization method over physical or chemical methods (eg, removing microorganisms from a solution).
· Identify aseptic techniques used during aseptic filling to protect sterile products, components, and product-contact surfaces from contamination. 
· Recognize aseptic techniques used during lyophilization process (eg, loading, stoppering, and unloading) to protect product sterility.
· Application: Aseptic techniques help maintain product sterility during different stages of aseptic processing. For example, technicians recognize the importance of aseptic techniques throughout the different phases of aseptic processing and apply them to support product sterility and quality.

	1.02
	Recognize appropriate conduct and workspace-organization practices within an ISO 5 workspace, including movement control, workspace organization, and behavioral discipline, to preserve aseptic integrity.
· Focus: Understand proper behavior and technique inside the ISO 5 environment when performing aseptic manipulations to minimize cross-contamination.
· Key Skills:
· Identify acceptable movement practices within an ISO 5 workspace (eg, using slow, deliberate, and controlled movements).
· Recognize workspace organization practices that minimize unnecessary activity and interference with aseptic operations. 
· Identify behaviors that support aseptic conditions (eg, limiting unnecessary talking and movement).
· Application: Appropriate conduct within an ISO 5 workspace helps reduce contamination caused by personnel activity. For example, technicians limit unnecessary movement and talking that could disrupt aseptic operations.

	1.03
	Explain the fundamental principles of aseptic technique, including hand hygiene, sterile practices, and environmental controls.
· Focus: Understand how hand hygiene, sterile practices, and environmental controls work together to support aseptic conditions.
· Key Skills:
· Explain the role of proper hand hygiene in aseptic technique (eg, recognizing how inadequate handwashing can introduce contaminants into sterile fields).
· Identify basic sterile practices used to maintain aseptic conditions (eg, using sterile gloves and avoiding contact with non-sterile surfaces).
· Describe how environmental controls support aseptic conditions (eg, HEPA filtration and pressure differentials).
· Application: Aseptic technique combines personnel practices and environmental controls to protect sterile materials and products. For example, technicians understand the importance of proper hand hygiene and apply appropriate techniques to support aseptic conditions.

	1.04
	Describe key infection control concepts, including the chain of infection, microbial transmission routes, and methods for breaking the cycle of contamination.
· Focus: Understand the chain of infection, common microbial transmission routes, and basic measures used to interrupt contamination or transmission.
· Key Skills:
· Recognize potential contamination sources (eg, personnel contaminants, human error, improper sanitization, airborne contaminants, improper sterilization).
· Identify the basic components of the chain of infection (eg, source, mode of transmission, susceptible host). 
· Recognize common microbial transmission routes (eg, contact, droplet, airborne transmission).
· Identify basic measures used to interrupt microbial transmission [eg, hand hygiene, personal protective equipment (PPE) use, surface disinfection].
· Application: Infection control concepts help personnel understand how microorganisms spread and how transmission can be interrupted. For example, technicians may identify a potential source and route of transmission and apply an appropriate measure to stop the transmission.

	1.05
	Identify emerging technologies in aseptic processing, such as single-use systems and robotics, that enhance efficiency, flexibility, and sustainability in sterile manufacturing operations.
· Focus: Recognize how emerging technologies improve sterile manufacturing operations.
· Key Skills:
· Identify benefits of single-use systems (eg, reduced cleaning, validation, and cross-contamination risk).
· Explain how robotics enhance aseptic processing (eg, minimizing human intervention in ISO 5 zones).
· Recognize how emerging technologies may affect resource use and manufacturing sustainability.
· Application: Emerging technologies can reduce manual intervention and support efficient, flexible sterile manufacturing. For example, technicians recognize how single-use systems may reduce cleaning requirements and how robotics may limit direct personnel interaction with critical aseptic operations.




	1.06
	Demonstrate knowledge of proper handwashing techniques, including appropriate duration, use of antiseptic agents, and effective drying methods, to support aseptic practices.
· Focus: Understand the basic steps and requirements for effective handwashing to support aseptic activities.
· Key Skills:
· Identify the sequence and duration for effective handwashing (eg, scrubbing for at least 20 seconds). 
· Recognize appropriate antiseptic agents for hand hygiene (eg, chlorhexidine or alcohol-based rubs). 
· Identify effective drying techniques (eg, using sterile towels to prevent recontamination).
· Application: Proper handwashing reduces contamination carried on personnel’s hands before entry into controlled areas or performance of aseptic activities. For example, technicians understand the importance of proper handwashing techniques and apply them to support aseptic activities.

	1.07
	Identify basic practices for setting up a sterile working environment using appropriate materials and equipment to support aseptic processing.
· Focus: Understand how proper workspace preparation supports aseptic conditions and helps minimize contamination risks.
· Key Skills:
· Recognize pre-use checks for a sterile environment, such as an ISO 5 Biological Safety Cabinet (BSC) (eg, verifying current certification or acceptable operating status).
· Identify appropriate sterile or disinfected materials and equipment needed for placement into a sterile environment.
· Recognize the established sequence for introducing and arranging materials and equipment during sterile workspace setup. 
· Application: Proper workspace setup helps ensure that the sterile environment and required materials are ready for aseptic operations. For example, technicians verify the acceptable status of the sterile environment before using it for aseptic processing.

	1.08
	Recognize proper disinfecting and wiping techniques for materials and equipment prior to their introduction into a sterile environment.
· Focus: Understand the disinfectant selection, contact time requirements, and wiping practices used to prepare materials and equipment for transfer into a sterile environment.
· Key Skills: 
· Recognize factors used to select an appropriate disinfectant for materials and equipment.
· Identify the importance of following the established disinfectant contact times. 
· Recognize proper wiping practices (eg, unidirectional, overlapping strokes, progressing from cleaner to less clean areas).
· Identify basic transfer practices that preserve the disinfected condition of materials and equipment. 
· Application: Proper disinfection and wiping reduce contamination introduced through transferred materials and equipment. For example, technicians handle disinfected items in a manner that preserves their condition during transfer into sterile environment for aseptic operation.




	1.09
	Identify contamination-control practices for maintaining aseptic conditions throughout stages of aseptic manufacturing processes.
· Focus: Understand the importance of coordinated contamination controls throughout aseptic manufacturing process.
· Key Skills: 
· Identify the purpose of pre-process readiness activities (eg, confirming that required preparations and checks are complete).
· Recognize in-process conditions that require continued monitoring or response to maintain aseptic conditions. 
· Identify post-process practices that protect sterile products and maintain process control after aseptic operations.
· Application: Contamination control requires coordinated practices before, during, and after aseptic manufacturing. For example, technicians recognize required equipment readiness checks before using the equipment for aseptic processing.

	1.10
	Identify aseptic manipulation techniques used to protect first air, critical sites, and sterile product during open sterile operations.
· Focus: Understand how proper positioning and handling techniques protect exposed sterile items and critical surfaces from contamination.
· Key Skills: 
· Identify hand, material, and equipment positions that preserve first air to critical sites during aseptic manipulation. 
· Recognize actions or placements that obstruct airflow or compromise critical zones. 
· Identify manipulation techniques that minimize turbulence and unnecessary exposure of sterile items.
· Application: Proper aseptic manipulations protect critical sites and sterile product-contact surfaces during open operations. For example, technicians position hands, materials, and equipment to preserve first air and reduce the risk of contaminants reaching exposed sterile items and critical surfaces.

	1.11
	Recognize proper gowning procedures, including the correct order of donning and doffing cleanroom garments and the appropriate use of hair covers, face masks, and shoe covers to avoid contamination.
· Focus: Understand the sequence, purpose, and contamination-control practices associated with donning and doffing cleanroom garments.
· Key Skills: 
· Identify the correct sequence for donning cleanroom garments (ie, gowning from head to toe).
· Identify the correct sequence for doffing cleanroom garments. 
· Recognize the contamination control purpose of common gowning components (eg, hair covers, face masks, gloves, shoe covers). 
· Identify practices that prevent contact between clean garments and nonclean surfaces.
· Application: Proper gowning creates a barrier between personnel and the cleanroom environment. For example, technicians recognize the correct sequence for donning and doffing garments, the purpose of common gowning components, and practices that prevent clean garments from contacting nonclean surfaces.
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	2.01
	Identify the key requirements of international cleanroom standards and classifications (ISO 14644, USP <797>, EU GMP Annex 1) related to cleanroom design, operation, and environmental monitoring in pharmaceutical manufacturing.
· Focus: Understand international cleanroom standards, classifications, and operational requirements used to maintain controlled manufacturing environments.
· Key Skills:
Recognize ISO 14644-1 particle count limits for ISO Classes 5 through 8 and their relationship to EU GMP Grades A–D.
Identify cleanroom design and operational features (eg, unidirectional flow, pressure differentials, and material/personnel flow).
Recognize appropriate cleanroom classifications for common processing activities.
· Application: Cleanroom standards establish requirements for controlling environmental conditions and contamination risks during pharmaceutical manufacturing. For example, technicians recognize cleanroom classifications, environmental requirements, and processing activities associated with different cleanroom grades.

	2.02
	Interpret cleanroom design principles, including unidirectional airflow, HEPA filtration, and environmental controls, to assess their role in maintaining cleanliness and controlling contamination in pharmaceutical environments.
· Focus: Understand how cleanroom design features support contamination control and environmental performance.
· Key Skills:
Describe the function and placement of HEPA filtration systems.
Describe the purpose of cleanroom airlocks in contamination control.
· Identify environmental controls used to maintain cleanroom conditions (eg, temperature, humidity, and pressure differentials).
· Application: Cleanroom design features help maintain controlled environmental conditions that support product quality. For example, technicians recognize the functions of HEPA filtration, airlocks, and environmental controls used to maintain cleanroom performance.

	2.03
	Identify the components and objectives of cleanroom qualification and validation processes, including installation (IQ), operational (OQ), and performance (PQ), in demonstrating compliance with regulatory standards.
· Focus: Understand cleanroom qualification stages and their role in demonstrating controlled cleanroom performance. 
· Key Skills:
Differentiate between IQ, OQ, and PQ.
Identify circumstances that require cleanroom requalification.
· Application: Qualification activities provide evidence that cleanrooms are operating as intended and continue to meet established requirements. For example, technicians distinguish between IQ, OQ, and PQ activities and recognize situations that may require requalification.




	2.04
	Differentiate between cleanroom classifications as defined by ISO 14644, including particle count limits, air change rates, and cleanliness requirements.
· Focus: Differentiate ISO cleanroom classifications based on cleanliness requirements and contamination control expectations.
· Key Skills:
Identify the general relationship between cleanroom classification and allowable particle concentrations.
Recognize how airflow and air-change practices support intended cleanroom classification.
· Application: Cleanroom classifications are used to define environmental cleanliness requirements for different manufacturing activities. For example, technicians compare ISO classifications and interpret how cleanliness requirements differ among cleanroom environments.

	2.05
	Recognize appropriate behavioral protocols within cleanrooms, such as minimizing movement and conversation and maintaining hygiene, to reduce contamination risks.
· Focus: Promote behaviors that support contamination control in cleanroom environments. 
· Key Skills:
Identify behaviors that increase contamination risk (eg, excessive movement, talking).
Recognize cleanroom zones and approved movement flow patterns.
· Application: Personnel behavior can significantly affect contamination levels within controlled environments. For example, technicians recognize behaviors that increase contamination risk and follow established movement practices within cleanroom areas.


	2.06 (APT)
	Describe standard cleanroom monitoring and maintenance procedures, including particle monitoring and cleaning schedules, in accordance with regulatory expectations.
· Focus: Understand cleanroom monitoring and maintenance procedures, such as particle monitoring and cleaning schedules to ensure compliance with regulatory standards and maintain aseptic conditions.
· Key Skills:
Describe the purpose of particle monitoring in cleanroom environments (eg, understanding that non-viable particle counts must be measured regularly in ISO-classified areas to detect potential contamination risks).
Identify the purpose of standard cleaning procedures and frequencies for cleanroom surfaces and equipment.
· Application: Routine monitoring and cleaning ensure that cleanroom conditions remain within established limits. For example, technicians perform scheduled cleaning to maintain the cleanliness of cleanrooms.

	2.07
	Determine and evaluate appropriate responses to cleanroom alarms and alerts, including identifying potential contamination sources and determining corrective actions.
· Focus: Respond appropriately to cleanroom alarms and alerts.
· Key Skills:
Identify potential causes of cleanroom alarms and alerts (eg, pressure drops, particle spikes).
Identify appropriate initial response and reporting actions for cleanroom alarms and alerts.
· Application: Prompt response to alarms and alerts helps maintain environmental control and prevent potential contamination risks. For example, technicians recognize common causes of alarms and follow established procedures for reporting and responding to alarms and alerts.




	2.08
	Apply knowledge of cleanroom flow protocols for personnel, materials, equipment, and waste to ensure unidirectional flow and prevent cross-contamination.
· Focus: Maintain cleanroom integrity through proper movement of personnel, materials, equipment, and waste.
· Key Skills:
Identify designated flow paths for personnel and materials.
Differentiate between designated clean and dirty zones.
Identify waste handling practices that prevent cross-contamination.
· Application: Proper flow practices help maintain separation between clean and potentially contaminated areas. For example, technicians follow designated flow paths and recognize procedures that support cleanroom integrity.


[bookmark: _Toc199334286][bookmark: _Toc210057576][bookmark: _Toc240550202]Category 3 – Contamination & Quality Control
	 3.01
	Identify the function and application of critical monitoring instruments used in cleanroom environments, including particle counters, microbial air samplers, and differential pressure gauges, to evaluate cleanroom performance and environmental control.
· Focus: Understand how cleanroom monitoring instruments are used to assess environmental control and cleanroom performance. 
· Key Skills:
Identify the purpose and operating principles of particle counters, microbial air samplers, and pressure gauges.
Interpret data from these instruments to evaluate cleanroom performance.
· Application: Cleanroom monitoring instruments provide information used to assess environmental conditions and contamination control. For example, technicians interpret particle counts, microbial monitoring results, and pressure readings to determine whether cleanroom conditions remain within established limits.

	 3.02
	Apply knowledge of infection control principles, including standard precautions, transmission-based precautions, and environmental cleaning protocols, to prevent the spread of infectious agents in controlled environments.
· Focus: Prevent the spread of infectious agents in controlled environments through effective infection-control practices. 
· Key Skills:
Differentiate between standard precautions and transmission-based precautions.
Identify appropriate environmental cleaning procedures based on risk level and area classification.
· Application: Infection-control practices help reduce the spread of infectious agents and support safe working environments. For example, technicians recognize appropriate precaution levels and select cleaning procedures that align with the contamination risks of a specific area.

	3.05
	Identify quality control (QC) testing methods and acceptance criteria for sterile products, including sterility testing, endotoxin testing, and environmental monitoring, to verify product quality and regulatory compliance.
· Focus: Ensure product quality and regulatory compliance through QC testing and acceptance criteria.
· Key Skills:
Explain how sterility test result supports product quality decisions.
Explain how endotoxin test result supports quality decisions.
Interpret reported QC and environmental monitoring results against established acceptance criteria.
· Application: QC testing provides evidence that sterile products and manufacturing environments meet established quality requirements. For example, technicians recognize the purpose of sterility and endotoxin testing and evaluate environmental monitoring results against approved acceptance criteria.




	3.06
	Describe key microbiological principles, including factors influencing microbial growth, contamination sources, and control measures.
· Focus: Apply microbiological knowledge to prevent and control contamination in cleanroom settings.
· Key Skills:
Identify environmental and nutritional factors that support microbial growth.
Recognize common contamination sources in controlled environments.
Identify control measures that limit microbial growth and contamination (eg, temperature regulation and disinfection).
· Application: Understanding basic microbiological principles helps personnel recognize conditions that contribute to contamination and methods used to reduce contamination risks. For example, technicians identify factors that support microbial growth, recognize potential contamination sources, and select appropriate control measures to help maintain cleanroom conditions.

	3.07
	Differentiate between ISO 5 environments, including biological safety cabinets, horizontal laminar airflow units, and vertical laminar airflow units, based on their design, airflow patterns, and applications.
· Focus: Understand the design, airflow patterns, and applications of ISO 5 equipment used to maintain aseptic conditions.
· Key Skills:
Compare airflow patterns and containment characteristics of ISO 5 equipment.
Identify appropriate applications for biological safety cabinets, horizontal laminar airflow units, and vertical laminar airflow units.
· Application: Different ISO 5 environments are designed to provide specific types of product or personnel protection during aseptic activities. For example, technicians distinguish airflow patterns and identify the appropriate use of biological safety cabinets and laminar airflow units based on the intended activity.

	3.08
	Identify common microbial contaminants in a cleanroom setting, including bacteria, fungi, and viruses, and assess their associated contamination risks.
· Focus: Assess contamination risks by recognizing common microbial contaminants in controlled environments.
· Key Skills:
Classify common microbial contaminants by type and source.
Evaluate the potential impact of microbial contamination on product quality.
· Application: Different microorganisms present varying contamination risks depending on their source and ability to affect products. For example, technicians classify common contaminants and evaluate how microbial contamination may affect product quality.

	3.09
	Compare methods for detecting and identifying microbial contaminants, including culture-based techniques, rapid microbial methods, and molecular diagnostics, based on their principles and applications.
· Focus: Compare microbial detection methods based on their principles, applications, advantages, and limitations. 
· Key Skills:
Describe the principles of culture-based, rapid microbial, and molecular detection methods.
Compare the advantages and limitations of each method.
Match detection methods to their appropriate testing applications.
· Application: Different microbial detection methods provide varying levels of speed, sensitivity, and information depending on the testing need. For example, technicians compare common detection methods and identify the most appropriate method for a specific testing application.




	3.10
	Identify strategies for controlling microbial contamination, including disinfection, sterilization, and environmental monitoring, to maintain aseptic conditions.
· Focus: Maintain aseptic conditions through effective contamination-control strategies.
· Key Skills:
Differentiate between disinfection and sterilization methods.
Interpret environmental monitoring results to support contamination-control activities.
Identify contamination-control strategies used to maintain aseptic conditions.
· Application: Effective contamination-control strategies help maintain clean environments and reduce the risk of product contamination. For example, technicians distinguish between sterilization and disinfection methods, review environmental monitoring results, and identify appropriate measures to support aseptic conditions.

	3.11
	Recognize techniques for preventing airborne contamination, such as proper handling of sterile supplies and equipment, to preserve cleanroom integrity.
· Focus: Preserve cleanroom integrity by minimizing airborne contamination risks.
· Key Skills:
Identify proper handling and transfer practices for sterile items.
Recognize practices that maintain unidirectional airflow during manipulations.
Identify behaviors and activities that disrupt airflow and increase contamination risk.
· Application: Airborne contamination can compromise cleanroom conditions and increase the risk of product contamination. For example, technicians recognize proper handling techniques, maintain unidirectional airflow around critical work areas, and avoid behaviors that interfere with controlled airflow patterns.
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	4.01
	Identify key quality assurance (QA) documentation types, including batch records, logbooks, test records, standard operating procedures (SOPs), validation protocols, and regulatory submissions, and their role in ensuring completeness, accuracy, traceability, and compliance.
· Focus: Ensure quality assurance documentation supports traceability, accuracy, and compliance.
· Key Skills:
Differentiate between common QA document types and their purposes.
Verify documentation for completeness and accuracy.
· Application: Quality assurance documents provide evidence that activities were performed and recorded according to established requirements. For example, technicians distinguish among common QA records and review documentation for completeness and accuracy.

	4.02
	Recognize the required elements for documenting sterilization cycles, including cycle parameters, load contents, and process indicators, to ensure traceability and regulatory compliance.
· Focus: Maintain complete and traceable records of sterilization activities.
· Key Skills:
Identify critical sterilization cycle parameters (eg, time, temperature, pressure).
Identify required documentation for load contents and process indicators.
· Application: Sterilization records provide traceable evidence that defined process requirements were met. For example, technicians identify required sterilization parameters and verify that load and indicator information is properly documented.




	4.03
	Describe proper practices for maintaining records such as process activities, gowning logs, sterilization logs, environmental monitoring data, and cleaning and disinfection records in accordance with good documentation practices (GDocP).
· Focus: Understand GDocP requirements for maintaining accurate, complete, and traceable records in regulated environment. 
· Key Skills:
Identify requirements for making complete, accurate, and contemporaneous documentation entries in accordance with GDocP.
Recognize characteristics and practices that support record maintenance (eg, proper error correction, legibility, and traceability).
· Application: Proper record maintenance helps ensure the reliability and traceability of documented activities. For example, technicians recognize requirements for compliant documentation entries and practices that support record integrity in regulated environments.

	4.04
	Identify regulatory requirements for documentation and record-keeping in sterile processing and aseptic manufacturing, including principles of good documentation practices (GDocP) and good manufacturing practices (GMP).
· Focus: Understand regulatory expectations for documentation and record-keeping in regulated manufacturing environments.
· Key Skills:
Explain the principles of GDocP and their application.
Identify regulatory requirements for creating, maintaining, and retaining documentation and records.
· Application: Documentation requirements help ensure that records are accurate, traceable, and available to support compliance and quality activities. For example, technicians apply GDocP principles and recognize record-keeping requirements for creating, maintaining, and retaining required documentation.

	4.05
	Recognize the importance of accuracy in performing tasks to ensure compliance with regulatory standards and quality requirements.
· Focus: Promote accurate task execution and documentation practices that support quality and compliance.
· Key Skills:
Identify the importance of following approved procedures.
Recognize activities that support accuracy in critical tasks and records (eg, double-checking critical steps and entries for accuracy).
Identify appropriate actions when errors or deviations are discovered.
· Application: Accurate task execution helps ensure reliable processes, records, and quality outcomes. For example, technicians follow approved procedures, verify critical information, and report errors in accordance with established requirements.

	4.06
	Identify potential sources of contamination or procedural deviations and determine appropriate corrective actions to maintain product quality and regulatory compliance.
· Focus: Identify contamination risks and document-related deviations that may affect product quality or compliance.
· Key Skills:
Recognize potential sources of contamination (eg, personnel, personnel behaviors, equipment, or the environment).
Identify procedural deviations that require documentation.
Recognize appropriate corrective actions for procedural deviations.
· Application: Early recognition of contamination risks and procedural deviations help support appropriate corrective action, product quality, and compliance. For example, technicians identify conditions that may affect product quality and recognize deviations that require documentation and investigation.
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	5.01 (APT)
	Identify the basic principles of current good manufacturing practices (CGMP), Food and Drug Administration (FDA) regulations, and other applicable quality requirements used in aseptic processing to support product quality and regulatory compliance.
· Focus: Understand regulatory and quality requirements specific to sterile pharmaceutical manufacturing environments to ensure compliance with CGMP, FDA, and other applicable quality requirements. 
· Key Skills:
· Identify basic CGMP principles that apply to personnel practices, materials, equipment, and aseptic processing areas.
· Identify the purpose of FDA and other quality requirements in supporting consistent aseptic processing and product quality.
· Application: CGMP, FDA regulations, approved procedures, and other quality requirements establish expectations for performing aseptic processing activities consistently and correctly. For example, entry-level aseptic processing technicians follow approved procedures when entering controlled areas, handling materials, operating equipment, and performing activities. Following these requirements helps maintain product quality, protect product integrity, and support regulatory compliance.

	5.02
	Identify regulatory requirements and agency guidelines [eg, Food and Drug Administration (FDA), European Medicines Agency (EMA)] that govern sterile processing and aseptic manufacturing to ensure awareness of global compliance expectations.
· Focus: Maintain compliance with regulatory expectations governing sterile manufacturing and aseptic processing.
· Key Skills:
Understand the role of regulatory agencies in overseeing sterile manufacturing (eg, FDA and EMA).
Identify documentation and process-control requirements commonly addressed in regulatory guidance.
· Application: Regulatory agencies establish expectations that help ensure consistent manufacturing practices and product quality. For example, technicians recognize documentation and process-control requirements that support compliance with aseptic manufacturing regulations.

	5.03
	Explain regulatory expectations for process validation, equipment qualification, documentation, and quality management systems (QMS) in sterile manufacturing environments to support compliance and operational integrity.
· Focus: Support compliance through an understanding of validation, qualification, documentation, and quality-system requirements. 
· Key Skills:
Describe the purpose and major stages of process validation and equipment qualification.
Identify QMS components [eg, corrective and preventive action (CAPA), change control, deviation management, internal audits].
· Application: Quality systems and validation activities provide assurance that processes remain controlled and capable of producing acceptable results. For example, technicians recognize the purpose of validation activities and identify quality-system processes used to manage and document quality events.




	5.04
	Describe quality management principles, including quality control, risk management, standard operating procedure (SOP) adherence, and continuous improvement to ensure product quality, safety, and regulatory compliance in sterile manufacturing.
· Focus: Promote a culture of quality and compliance in sterile manufacturing.
· Key Skills:
Identify the purpose of risk management tools used in quality decision making [eg, failure modes and effects analysis (FMEA), risk assessments].
Recognize indicators of effective SOP compliance.
 Identify activities that support initiatives for continuous improvement initiatives.
· Application: Quality management principles help organizations identify risks and strengthen operational performance over time. For example, technicians recognize risk management tools, follow approved procedures, and contribute information used to support efforts for continuous improvement efforts.

	5.05 (APT)
	Analyze industry trends, best practices, and regulatory expectations related to emerging technologies in sterile manufacturing for informed decision-making and strategic planning.
· Focus: Recognize common emerging technologies and basic regulatory expectations associated with their use in sterile manufacturing.
· Identify common emerging technologies used in sterile manufacturing (eg, single-use systems, automated equipment, robotics).
· Recognize the basic purposes of these technologies in supporting contamination control, process consistency, personnel safety, and product quality. 
· Application: Sterile manufacturing facilities use technologies to improve contamination control, process consistency, personnel safety, and product quality. For example, technicians need to recognize the basic purposes of these technologies and follow applicable training, approved procedures, and operating requirements when performing assigned tasks using these systems.

	5.06
	Recognize occupational health and safety protocols, including hazardous material handling, personal protective equipment (PPE) usage, and emergency procedures to ensure a safe working environment in regulated facilities.
· Focus: Ensure workplace safety through recognition of hazards, protective measures, and emergency-response requirements. 
· Key Skills:
Recognize common occupational hazards in regulated facilities.
Identify basic hazard control methods using the hierarchy of controls.
Recognize requirements for hazardous material communication and handling.
· Application: Occupational health and safety programs help reduce workplace risks by identifying hazards, implementing appropriate control measures, and ensuring the safe handling of hazardous materials. For example, technicians recognize common workplace hazards, identify basic hazard control methods based on the hierarchy of controls, and follow established requirements for hazardous-material communication and handling.




	5.07 (APT)
	Identify and report issues related to aseptic processing and equipment performance to support timely troubleshooting and ensure process integrity and regulatory compliance in sterile manufacturing operations.
·  Focus: Recognize common signs of aseptic processing or equipment performance issues and identify the appropriate initial response and reporting requirements.
· Key Skills:
· Identify common signs of aseptic processing issues (eg, improper personnel practices, loss of environmental control, potential contamination risks).
· Recognize common indicators of equipment performance issues (eg, alarms, leaks, unusual sounds, unexpected operating conditions).
· Determine the appropriate initial action when an issue occurs (eg, stopping or pausing an activity, protecting the product or processing area, notifying the appropriate personnel).
· Identify basic requirements for promptly and accurately reporting observed issues according to approved procedures.
· Application: Prompt recognition and reporting of aseptic processing and equipment performance issues help protect the processing environment, process integrity, and product quality. For example, after observing an equipment alarm, technicians follow approved procedures to take the appropriate initial action.

	5.08
	Understand how root cause investigations of equipment malfunctions, process deviations, or cleanroom incidents support effective problem resolution and continuous improvement.
· Focus: Support investigations of operational issues to determine contributing factors and potential root causes. 
· Key Skills:
Recognize the purpose and application of root-cause analysis tools (eg, 5 Whys, fishbone diagrams).
Identify the purpose of determining root causes of operational issues.
Identify relevant information, observations, and evidence needed for the investigations. 
· Application: Root-cause analysis helps organizations identify underlying factors that contribute to recurring issues. For example, technicians gather relevant information and participate in investigations that use structured approaches to identify contributing causes.

	5.09
	Identify corrective and preventive actions (CAPAs) in response to operational issues or audit findings to ensure sustained compliance and process improvement.
· Focus: Support sustained compliance and quality improvement through effective CAPA programs. 
· Key Skills:
Distinguish between corrective and preventive actions.
Identify CAPA activities used to address findings from deviations, investigations, or audits.
· Application: CAPA programs help organizations address identified issues and reduce the likelihood of recurrence. For example, technicians distinguish corrective actions from preventive actions and recognize CAPA activities implemented in response to quality-system findings.

	5.10
	Collaborate with cross-functional teams to resolve complex operational issues and implement sustainable solutions that enhance efficiency and product quality.
· Focus: Support problem resolution and quality objectives through effective cross-functional collaboration.
· Key Skills:
Identify effective communication practices used in regulated environments.
Recognize the roles and responsibilities of cross-functional team members during problem-solving activities.
· Application: Many quality and operational issues require collaboration across multiple departments and technical disciplines. For example, technicians communicate information clearly and contribute to team discussions that support quality, compliance, and operational goals.

	5.11
	Follow established workplace and laboratory safety procedures based on environmental health and safety (EHS) guidelines to prevent workplace accidents, injuries, hazardous exposures, and improper disposal of materials.
· Focus: Maintain a safe and compliant work environment by following facility safety requirements, recognizing hazards, and reporting unsafe conditions.
· Key Skills:
Identify facility-specific safety requirements and procedures.
Identify and report unsafe conditions or behaviors.
· Identify common workplace and laboratory hazards and appropriate control measures.
· Identify appropriate procedures for handling chemicals and segregating, labeling, and disposing of laboratory waste.
· Application: Following established safety procedures helps reduce accidents, injuries, hazardous exposures, and improper waste disposal. For example, a technician places chemical waste in the designated labeled container to prevent incompatible materials from being mixed and to support safe and compliant disposal.

	5.12
	Identify appropriate personal protective equipment (PPE) and demonstrate its correct use to minimize occupational health risks in sterile and hazardous environments.
· Focus: Minimize occupational health risks through proper PPE selection and use.
· Key Skills:
Match PPE to specific hazards and job tasks.
Identify the protective function of common PPE used in regulated environments.
· Application: Proper PPE selection and use help reduce exposure to physical, chemical, and biological hazards. For example, technicians select appropriate PPE for specific tasks.

	5.13
	Demonstrate knowledge of emergency procedures, including evacuation, spill response, and first aid to ensure prompt and coordinated responses to safety incidents.
· Focus: Respond appropriately to emergencies through knowledge of facility emergency procedures.
· Key Skills:
Identify facility-specific emergency protocols.
· Identify appropriate actions during evacuations, spill-response events, and first-aid situations.
· Application: Emergency procedures help ensure a coordinated response that protects personnel and limits the impact of incidents. For example, technicians recognize emergency response requirements and identify the appropriate actions to take during evacuations, spills, or medical emergencies.


[bookmark: _Toc210057579][bookmark: _Toc240550205]Category 6 – Sterilization Methods
	6.01
	Classify sterilization modalities such as physical (eg, heat, steam, radiation), chemical (eg, ethylene oxide, hydrogen peroxide), and filtration-based by explaining their underlying principles, mechanisms of action, and typical applications.
· Focus: Understand and classify sterilization modalities based on their mechanisms and appropriate use cases.
· Key Skills:
· Classify common physical sterilization methods by their basic mechanism and typical application.
· Explain how common chemical sterilization agents achieve sterilization and identify their typical applications.
· Describe the basic principle of filtration-based sterilization and identify its typical applications.
· Distinguish between physical, chemical, and filtration-based sterilization modalities.
· Application: Sterilization modalities use different mechanisms to remove or destroy microorganisms. For example, technicians classify a method as physical, chemical, or filtration-based and recognize basic mechanisms and typical applications.




	6.02
	Describe the principles of sterilization process validation, including critical process parameters, cycle development, and protocol execution, to ensure consistent and effective sterilization.
· Focus: Understand how critical process parameters, cycle development, and validation protocol execution demonstrates that sterilization process consistently achieves its intended outcome.
· Key Skills:
· Identify critical process parameters that affect sterilization outcomes (eg, time, temperature, pressure, humidity, sterilant concentration).
· Describe the basic purpose of sterilization cycle development.
· Recognize the purpose and basic elements of a sterilization validation protocol.
· Application: Sterilization process validation provides documented evidence that a process can consistently achieve its intended result. For example, technicians recognize critical process parameters and the purpose of cycle development.

	6.03
	Identify sterilization compatibility issues such as material compatibility, heat sensitivity, and moisture resistance when selecting appropriate sterilization methods for specific applications.
· Focus: Understand how material properties and product sensitivities affect the suitability of different sterilization methods.
· Key Skills:
· Identify material properties that may be incompatible with particular sterilization methods.
· Recognize when heat-sensitive materials require low-temperature or non-thermal sterilization methods.
· Recognize how moisture sensitivity affects the suitability of steam or other moisture-based sterilization methods.
· Select an appropriate sterilization method based on basic material-compatibility information.
· Application: Material compatibility must be considered to achieve sterilization without damaging the item being processed. For example, technicians recognize when heat, moisture, radiation, or chemical exposure may affect a material and select a suitable sterilization method from the available options.

	6.04
	Identify emerging sterilization technologies, such as advanced sterilization technologies (ASTs), that enhance efficiency, flexibility, and sustainability in sterile manufacturing operations.
· Focus: Recognize emerging sterilization technologies and their potential contributions to efficiency, flexibility, and sustainability.
· Key Skills:
· Identify examples of emerging or advanced sterilization technologies.
· Recognize how emerging technologies may reduce cycle time or increase process capacity. 
· Recognize how emerging technologies may reduce energy use, resource consumption, or environmental impact.
· Application: Emerging sterilization technologies can improve manufacturing efficiency, adaptability, or resource utilization. For example, technicians may recognize advanced technology and identify the potential operational or sustainability benefits associated with its use.

	6.05
	Describe the operation, maintenance, and calibration requirements of sterilization equipment such as autoclaves, dry heat ovens, depyrogenation tunnels, and isolators to ensure reliable performance and product quality.
· Focus: Understand basic operating, routine maintenance, and calibration requirements that support reliable sterilization equipment performance.
· Key Skills:
· Recognize basic operating requirements for common sterilization equipment.
· Identify routine maintenance activities that support equipment reliability (eg, gasket inspection and cleaning). 
· Explain the purpose of calibrating critical sterilization equipment instruments and sensors.
· Recognize when equipment operation, maintenance, or calibration must be performed according to an approved procedure.
· Application: Proper operation, maintenance, and calibration ensures sterilization equipment continues to perform as intended. For example, technicians follow approved operating procedures, recognize routine maintenance needs, and verify that critical instruments are within their required calibration status before use.

	6.06
	Explain the stages of sterilization equipment qualification such as installation (IQ), operational (OQ), and performance (PQ) and their roles in ensuring equipment readiness and compliance.
· Focus: Understand the purpose of each qualification stage of sterilization equipment to ensure regulatory compliance and readiness.
· Key Skills:
· Identify the purpose of IQ and the conditions verified during IQ (eg, confirming equipment is installed per manufacturer specs). 
· Identify the purpose of OQ and the functions evaluated during PQ (eg, testing control systems and alarms). 
· Identify the purpose of PQ and the equipment performance evaluated during PQ.
· Distinguish between IQ, OQ, and PQ based on the type of evidence collected during each stage.
· Application: Sterilization equipment qualification provides documented evidence that it is installed correctly, operates as intended, and performs consistently under defined conditions. For example, technicians distinguish between IQ, OQ, and PQ based on the checks or tests performed during each stage.

	6.07
	Differentiate between specific sterilization methods such as dry heat, ethylene oxide gas, hydrogen peroxide vapor, and gamma irradiation based on their practical use cases, limitations, and safety precautions.
· Focus: Compare sterilization methods based on their typical applications, major limitations, and basic safety considerations.
· Key Skills:
· Match sterilization methods to their typical applications.
· Recognize the major limitations associated with dry heat, ethylene oxide (EtO) gas, hydrogen peroxide vapor, and gamma irradiation.
· Identify basic safety considerations associated with each sterilization method.
· Differentiate between specific sterilization methods using application, limitation, and safety information.
· Application: Specific sterilization methods differ in their applications, limitations, and safety requirements. For example, technicians compare available methods and identify which method is suitable for a described application based on processing needs and basic safety considerations.

	6.08
	Interpret sterilization run parameters such as time, temperature, and pressure to ensure effective sterilization and minimize the risk of material damage.
· Focus: Understand how time, temperature, and pressure values are evaluated against established cycle requirements to determine whether specified sterilization conditions were achieved.
· Key Skills:
· Explain how exposure time contributes to achievement of specified sterilization conditions (eg, longer times may be needed for dense loads).
· Recognize how temperature affects sterilization effectiveness and material exposure.
· Describe the role of pressure in supporting saturated steam conditions during steam sterilization.
· Compare recorded run parameters with established acceptance criteria to determine whether cycle requirements were met.
· Application: Sterilization run parameters provide evidence of the conditions achieved during a cycle. For example, technicians compare recorded time, temperature, and pressure values with established acceptance criteria and recognize parameters that may indicate an unacceptable cycle.

	6.09
	Identify common issues with sterilization equipment such as equipment malfunctions, improper loading, or inadequate cycle parameters and recognize appropriate troubleshooting steps.
· Focus: Recognize common sterilization equipment issues and identify appropriate initial responses according to established procedures.
· Key Skills:
· Identify signs of common equipment malfunction (eg, temperature not reaching set point) 
· Recognize loading conditions that may interfere with sterilant contact, circulation, or penetration. 
· Identify cycle parameter results that do not meet established requirements (eg, insufficient hold time).
· Recognize appropriate initial responses to equipment or cycle issues (eg, stopping the process when safe, maintaining the affected load’s status, documenting the issue, and notifying designated personnel).
· Application: Prompt recognition and appropriate handling of sterilization issues help prevent the use of inadequately processed materials. For example, technicians identify equipment alarms, loading problems, or unacceptable cycle parameters and follow established procedures to maintain the load’s status, document the issue, and notify appropriate personnel.

	6.10
	Identify the functions of biological and chemical indicators and describe documentation practices required to support sterilization validation and regulatory audits.
· Focus: Understand the functions and limitations of biological and chemical indicators and the documentation practices used to record sterilization evidence.
· Key Skills:
· Describe how biological indicators provide evidence of the ability of a sterilization process to inactivate resistant microorganisms (eg, using spore strips to validate steam cycles). 
· Identify how chemical indicators demonstrate exposure to specified process conditions (eg, color change on indicator tape).
· Differentiate between the information provided by biological and chemical indicators.
· Recognize documentation practices for recording indicator identification, placement, results, review, and associated cycle information.
· Application: Biological and chemical indicators provide different types of evidence regarding a sterilization process. For example, technicians recognize the data provided by each indicator type and accurately record the information.

	6.11
	Describe proper autoclave operation procedures, including loading and unloading techniques, selection of sterilization cycles, and interpretation of cycle data to ensure effective sterilization.
· Focus: Understand basic autoclave loading, unloading, cycle selection, and cycle-record review procedures.
· Key Skills:
· Identify autoclave loading practices that allow steam circulation and penetration (eg, sufficient spacing of items). 
· Recognize safe autoclave loading and unloading practices.
· Select the appropriate autoclave cycle for a specified load type (eg, gravity vs pre-vacuum cycles).
· Interpret autoclave printouts or digital logs to determine whether required cycle parameters were achieved (eg, confirming if hold time and temperature conditions were met). 
· Application: Correct autoclave operation helps ensure that steam contacts the load and that approved cycle conditions are achieved. For example, technicians arrange items to support steam penetration, select the specified cycle, verify acceptable cycle data, and allow sufficient cool-down time for a load to be safely removed.
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