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Conquering 
Cleaning 
Challenges:
Critical for Operations
By: Anne Marie Dixon, Cleanroom Management  
Associates, Inc.

Cleanrooms and controlled environments must be maintained to 
reduce the risk for patient and process. Maintaining the cleanroom at 
its designed level is the purpose of cleaning and/or sanitization. The 
air quality of any cleanroom or controlled environment is based on 
design and HEPA (High Efficiency Particulate Airflow) filtration. The air 
quality together with cleaned/sanitized surfaces will reduce the risk of 
contamination from the environment.

However in the last five years, the industry issues on cleaning and sani-
tization have been complex. Industrial (Microelectronics, Aerospace, 
etc.) and Healthcare (Medical Device, Biotech, Pharmaceutical, etc.) 
companies have struggled to maintain cleanrooms and controlled envi-
ronments. This article will review the fundamentals of proper cleaning 
and discuss some of the current problems.

The Institute of Environmental Sciences and Technology (IEST), Arling-
ton Heights, Illinois, publishes Recommended Practice (RP), CC018.4, 
“Cleanroom Housekeeping: Operating and Monitoring Procedures.” 
This document discusses the tools, methods and techniques, and 
testing for surfaces in cleanrooms and controlled environments. This 
document is also referenced and detailed in ISO 14644-5, Cleanrooms 
and Associated Controlled Environments, Part 5: Operations.

WHAT HAS HAPPENED?
In the Industrial market, the push to reduce cost has created the need 
for cheaper supplies and reduced cleaning frequency. In some cases, 
the materials are not compatible with the class of the cleanroom and 
have created the risk for increased particles and fibers. The reduced 
cleaning frequency and increased production requirement has also 
added to the risk. In addition, staff reductions have created the need 
for “speed” in cleaning, and in some cases the elimination of some 
surface cleaning. Contamination control becomes a difficult challenge 
if the cleanroom or controlled environment is not maintained. Random 
particle counting may not reflect the actual burden to the room or 
surfaces.

In the Healthcare market, it is believed that if a little sanitizer is good, 
then “drowning” the cleanroom can only be better. This incorrect 
thinking is based on two major concerns: environmental monitoring 
issues concerning surfaces that fail test methods or microorganisms 
that are not controlled, and the misunderstanding of what constitutes 
as “contact time.”

SANITIZATION – APPLICATION OR “DROWN”
How much disinfectant is enough? The disinfectant selection is based 
on product, process, surface compatibility, and microbial efficacy 
studies. Contact time is NOT visible time. Contact time is the time 
element needed for the disinfectant to be effective. This is based 
on the monolayer wetting of a surface as determined in validation. 
Surfaces should be coated uniformly with proper tools and the proper 
techniques. Base disinfectants must be rotated with proper sporicidal 
agents to reduce the risk from mold. Disinfectants must be properly 
prepared (dilution, type of water, etc.). 

SO, WHAT IS THE SOLUTION?
The materials for cleaning and sanitization must be compatible with 
the classification of the facility. There are options for all types of clean-
rooms and these should be explored. Also, the techniques must be 
correct. Improper techniques can create particle “showers,” (transfer 
of contaminants from one surface to another), and generally result in 
inadequate cleaning.

IEST RP-CCO18.4 includes methods for cleaning and sanitizing a 
surface in a cleanroom. These methods have been tested and validated 
for particulate and microbial removal efficiency. Improperly performed 
cleaning and sanitization with the wrong materials or techniques could 
result in major process or product quality issues. 

The frequency of cleaning in industrial facilities can be reduced. 
However, testing should be performed to support the reduction in fre-
quency. In my experience, gownrooms and airlocks should be cleaned 
with a high frequency. This approach will help maintain the main 
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process areas and reduce risk from contamination of personnel and 
admittance of items (airlocks). IEST RP-CCO18.4, lists test methods 
for understanding the contamination on a surface. These methods are 
ranked by the size and type of particle that can be detected, and both 
manual and automated methods are provided (Figure 1).

With the testing results for primary and secondary surfaces, a risk 
assessment can provide an unbiased examination of a cleaning 
process frequency. There are many risk tools that can be applied to 
the controlled environment and cleanroom industry. This application 
is best suited for a Failure Mode and Effect Analysis (FEMA) model, a 
systematic method of identifying and preventing problems before they 
occur.

SUMMARY
Cleaning and sanitization is a critical part of operations. With 
the proper tools, methods, and techniques, the cleaning fre-
quency of an Industrial facility can be assessed to reduce risk 
and control cost. Proper sanitization of Healthcare cleanrooms 
and controlled 

environments can reduce risk by employing proper techniques. 
Sanitization requires coating of surfaces with validated dis-
infectants. The amount of solution must also be controlled to 
ensure that the HVAC system, equipment, and surfaces are not 
damaged.

Test Method (IEST RP-CC018.4) Detectable Particle Size

Nonviable Viable
6.1.1 Wipe Visual Test >50μm –
6.1.2 Ultraviolet Light Inspection >20μm –
6.1.3 High-Intensity, Oblique White 
Light Inspection

>20μm –

6.1.4 Counting and Sizing Particles 
with an Optical Microscope 

>5μm –

6.1.5 Automated Particle Fallout Test 
and Optical Fallout Characterization

>5μm (Optical 
Microscope) 

>0.2μm (Laser)

–

6.1.6 Surface Particle Detector 
Method

>0.3μm –

6.1.7 Surface Cleaning Efficiency 
Method

>20μm –

6.2.1 Contact Plate Method (for Flat 
Surfaces)

– CFUs*

6.2.2 Swab Method (for Non-flat 
Surfaces)

– CFUs*

*Colony-forming units
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