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Overview

Ensuring an unpolluted cleanroom environment is paramount for industries that depend 

on controlled settings to manufacture high-quality products. Whether you operate in 

pharmaceuticals, biotechnology, electronics, or aerospace, the cleanliness of your cleanroom 

significantly impacts the quality and safety of your products. However, how clean is your 

cleanroom truly? Let us delve into the key factors that influence cleanroom cleanliness and 

explore best practices for achieving optimal contamination control.

Understanding Cleanroom Contamination

Cleanrooms are designed to minimize the presence of airborne particles, microorganisms, and 

other contaminants. Despite stringent controls and protocols, contamination can still occur. This 

contamination can arise from several sources, including:

 ■ PERSONNEL: Humans are the largest source of contamination in cleanrooms. We shed 

thousands of skin cells per minute and carry microorganisms on our skin and clothing.

 ■ MATERIALS AND EQUIPMENT: Items brought into the cleanroom, if not properly 

decontaminated, can introduce contaminants. Even the equipment used within the 

cleanroom can generate particles.

 ■ AIRBORNE PARTICLES: Dust, fibers, and other particulates can enter the cleanroom 
through the air handling system or during material transfer.

The Importance of Regular Monitoring

Regular monitoring is crucial in maintaining the cleanliness of your cleanroom. This involves 

continuous assessment of airborne particle levels, surface cleanliness, and microbial contamination. 

Real-time monitoring systems, such as particle counters, provide instant feedback on the particulate 

levels in your cleanroom. These systems help detect deviations from acceptable cleanliness 

standards, allowing for immediate corrective actions.

Workers viewing real-time environmental data within a cleanroom.
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Best Practices for Cleanroom Contamination 

Control

Maintaining a clean cleanroom requires a comprehensive approach that includes effective gowning 

protocols, regular training, and stringent decontamination procedures. Here are some best practices 

to help you keep your cleanroom as clean as possible.

Effective Gowning Protocols

Gowning protocols serve as the first line of defense against contamination. Proper gowning prevents 

particles from entering the cleanroom environment. Key practices include:

 ■ GOWNING TOP-DOWN: Always start by covering your head before moving on to other 

parts of the body. This prevents hair and skin particles from contaminating the sterile 

uniform.

 ■ ENSURING FOOTWEAR CLEANLINESS: Use shoe cleaners and booties to prevent dirt and 

particles from being tracked into the cleanroom.

 ■ DOUBLE-CHECKING SIZING: Ill-fitting gowns and coveralls can expose skin areas, 
shedding particles. Ensure that all protective gear fits properly.

 ■ USING SCISSORS TO OPEN GOWN BAGS: Avoid tearing gown bags, as this can generate 

additional particles. Instead, use scissors to make a clean cut.

Particle Counters: Your First Line of Defense

Particle counters are crucial tools for cleanroom monitoring. They measure the concentration and 

size distribution of particles in the air, providing valuable data on the cleanliness of the environment. 

By integrating particle counters with real-time data capabilities, you can proactively monitor and 

maintain cleanroom efficiency. These sensors can detect even subtle changes in particle levels, 

alerting operators to potential contamination risks.

Implementing Real-Time Data Software

To enhance the accuracy and efficiency of your cleanroom monitoring, consider implementing real-

time data software. This technology automates data collection and analysis, reducing reliance on 

manual input and minimizing 

the risk of transcription errors. 

Real-time data software ensures 

that your monitoring systems 

are always up-to-date, providing 

you with accurate and actionable 

information.

Cleanroom gowning ready to be equiped.A real-time monitoring terminal within a cleanroom.

An Apex Remote particle counter mounted with a Smart Bracket.
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Regular Training

Regular and engaging training sessions are vital for ensuring that all personnel adhere to cleanroom 

protocols. The Forgetting Curve shows that people forget a significant portion of what they learn 

within days. To combat this, provide regular training that reinforces key concepts and introduces new 

information. Interactive training methods can improve retention and compliance.

Decontamination Procedures

Decontamination is a straightforward but essential process. It involves cleaning and sterilizing all 

items before they enter the cleanroom. On the outside, everything must be decontaminated to 

prevent the introduction of contaminants. Inside the cleanroom, routine maintenance and cleaning 

are necessary to manage particles generated within the environment. This includes wiping down 

surfaces, tools, and equipment regularly.

Maintaining Filters

Your cleanroom’s air filtration system is critical for maintaining a clean environment. HEPA and ULPA 

filters are designed to capture airborne particles, but they need regular maintenance to function 

effectively. Monitor and replace filters as needed, and evaluate your filtration strategy to ensure 

optimal performance. Providing relief for 

fine filters from larger particles can extend 

their lifespan and improve overall efficiency.

Automation in Cleanroom Management

Automation can significantly enhance cleanroom management by reducing manual labor, improving 

accuracy, and streamlining processes. Here are a few ways automation can benefit your cleanroom 

operations.

Automated Testing of Injectable Products

In industries like pharmaceuticals, testing for particles in injectable products is a critical process. 

Automated testing systems can perform these tests more efficiently and accurately than manual 

methods, reducing the risk of contamination and freeing up personnel to focus on other tasks.

Robotics

Robots can perform repetitive and mundane tasks faster and more precisely than humans, reducing 

the risk of contamination. By centralizing contamination potential to specific areas where robots 

operate, you can improve monitoring and reduce downtime due to contamination events.A worker in a cleanroom decontaminating equipment.

A HEPA filter undergoing testing.
A worker in a cleanroom decontaminating equipment.
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Paperless Particle Counting

Switching to a paperless particle counting system can enhance data integrity and responsiveness to 

environmental anomalies. This reduces the workload on human resources and ensures that data is 

accurately recorded and easily accessible for analysis.

Assessing Your Cleanroom’s Cleanliness

To determine if your cleanroom is as clean as you think it is, consider conducting a thorough 

assessment that includes:

 ■ Regular Particle Counting: Use particle counters to continuously monitor airborne particle 

levels.

 ■ Microbial Sampling: Conduct regular microbial sampling to detect the presence of 

bacteria, fungi, and other microorganisms.  Ideally active microbial sampling should be 

utilized for best results.  Ensuring the exhausted air is HEPA filtered prevents further 
contamination.

 ■ Surface Cleanliness Tests: Perform surface cleanliness tests to identify any contaminants 

on work surfaces and equipment.

 ■ Filter Inspections: Regularly inspect and replace filters to ensure optimal air quality.

Conclusion

Ensuring the cleanliness of your cleanroom is an ongoing process that requires vigilance, regular 

monitoring, and adherence to best practices. By implementing effective gowning protocols, 

conducting regular training, and utilizing advanced monitoring and automation technologies, 

you can maintain a cleanroom environment that meets the highest standards of cleanliness and 

efficiency.

Remember, a cleanroom is only as clean as its management practices. Regular assessments and 

continuous improvement are key to achieving and maintaining the desired level of cleanliness. If you 

have concerns about your cleanroom’s cleanliness or need assistance with contamination control, 

don’t hesitate to seek expert advice and solutions tailored to your specific needs.

Do you trust your current airborne particle counter to tell you the moment something goes wrong 

in your cleanroom? If you don’t, it might be time to evaluate your particle counter needs. We’d be 

happy to walk you through what would be best for your situation based on industry standards and 

ISO classification. Let us help you find your solution today.  

Check out our knowledge center to take your contamination control strategy to the next level.

https://www.golighthouse.com/en/knowledge-center/

An ApexZ portable particle counter, capable of fully paperless particle counting.

https://www.golighthouse.com/en/knowledge-center/

