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INTRODUCTION
The role of Environmental Monitoring has evolved alongside 
the manufacturing processes and filling technologies its aims 
to monitor, and so should the risk assessment tools we 
implement for establishing this important program. Sample 
site selection, appropriateness of sampling methods, sampling 
volumes and sampling frequencies are all important 
components of contamination control for a facility and must 
be evaluated as appropriate using a robust risk assessment. 
The types of environmental monitoring required for a robust 
program will vary based on the type of operation, frequency in 
which that operation is performed, and the level of risk 
associated to the process. Developing a meaningful risk 
assessment tool and systematically applying it to measurable 
risk rankings for six applicable categories in 
biopharmaceutical manufacturing will be critical to the 
outcome of the Environmental Monitoring Risk Assessment 
(EMRA). The process for scoring each of the six categories, 
systematic evaluation of contamination probability and 
example outcomes are provided to demonstrate how EM sites 
could be mapped throughout an ISO 5 and 7 cleanroom areas, 
thus ensuring adequate criteria and fair assessment are 
applied in each case. The methodology for this risk 
assessment tool can be adapted for various stages, including 
initial site qualification, evaluating Environmental Monitoring 
Performance Qualification (EMPQ) results, or periodically 
updating monitoring requirements during routine operations. 
Whichever methodology is defined in the protocol should be 
incorporated into the local site procedure, intended to be 
executed on a routine basis, or as needed due to changes to 
the facility, equipment, process, or EM trends observed. It is 
recommended that site selection be considered during 
assessment of applicable change controls throughout the 
year. A periodic review of the EM risk assessment should also 
be performed as part of routine environmental monitoring 
trend reports to determine if the sampling frequencies and 
locations remain appropriate for the detection of potential 
environmental contamination.

RECOMMENDED DOCUMENT FLOW

HIGH LEVEL PROCESS OVERVIEW RISK EVALUATION TABLE: 6 CATEGORIES DISCUSSION
A comprehensive risk assessment should serve as the foundation for modifying or 
establishing an Environmental Monitoring (EM) program. When introducing new 
sampling locations or modifying existing sites, each classified area must be evaluated 
to ensure compliance with minimum regulatory requirements before any reductions or 
additions are made. Different risk levels correspond to different sampling rates. In 
general, high-risk areas should be sampled each production shift for Grade A, medium 
risk areas should be sampled per process for Grade B areas and weekly for Grade C 
areas, low-risk areas should be sampled weekly, and very low-risk areas should be 
sampled monthly. Regulatory guidance, such as the EU GMP Annex 1, outlines clear 
expectations for maintaining contamination control, and these should guide the 
program’s evolution. Only after confirming compliance should changes be considered, 
ensuring the program remains dynamic and adaptable to the specific risks of each area. 
The selection of sampling methods—whether viable air sampling, surface sampling, or 
total particulate monitoring—should be carefully considered. Ensuring that the methods 
chosen are validated for detecting microbial contamination is essential. For viable air 
sampling, equipment qualification is particularly important, as it confirms the recovery 
capabilities of the chosen methodology. Proper validation not only ensures the 
detection sensitivity of air samplers but the overall integrity of the EM program. For 
surface sampling, innovative tools such as Enverify™ can provide valuable data to 
support recovery validation, ensuring that contamination is adequately captured from 
critical surfaces. Whenever changes are made to EM site selection, detailed 
justifications must accompany the decision. This includes clear reasoning for adding 
new sites, often driven by risk-based considerations, as well as transparent 
explanations when sites are removed.When reducing sites, it is critical to demonstrate 
how the surrounding sampling locations will continue to capture any potential 
contamination, ensuring that the overall contamination risk remains under control. 
Providing this transparency not only strengthens the rationale for changes but also 
supports future compliance audits by regulatory bodies, offering documented evidence 
of why certain decisions were made. Furthermore, capturing a historical perspective on 
changes to the facility, processes, or contamination control techniques is considered a 
best practice. This historical tracking provides context for understanding how and why 
the EM program has evolved over time, which can be invaluable during regulatory 
inspections. Historical documentation also helps link changes in the manufacturing 
environment—such as new equipment, layout modifications, or updated techniques—to 
the corresponding adjustments in the EM program, ensuring a proactive rather than 
reactive approach to contamination control. Systematic risk-based evaluations must 
drive modifications to the EM program, supported by validated sampling methodologies 
and transparent justifications for all changes. This approach not only ensures the 
ongoing robustness of the EM program but also enhances the ability to maintain 
regulatory compliance and safeguard product quality.

SEQUENCED PROCESS RESULTS

Example process descriptions for a medium risk grid, and a high risk grid in the dummy facility. This illustrates the in-depth 
process needed to systemically define the grids, describe them and evaluate each grid against the 6 risk categories.

Aseptic Filling Line, example of the heat map distribution of a dummy facility. This is for illustration purposes only and is not to be replicated. Red is 
high risk, yellow is medium risk and green are low risk grid profiles. There are no very-low risk grids in this portion of the facility.

Distribution of the grid profiles by risk scores. This graph illustrates the number of risk profiles for each classified area in the dummy 
facility, demonstrating that high risk areas are concentrated to the Grade A predominantly, followed by Grade B & some Grade C areas.
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