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This FAQ paper is a follow up to the webinar, “USP 1116 and Its Implications for Measuring Microbial 
Recovery Rates”. Many thoughtful questions were asked about recovery rates, trending calculations 
and clarification on USP guidelines. Questions submitted during and after the webinar are 
answered below. If you have any additional queries for our experts, submit them directly here.
Topics in this paper include:

• Alert and Action Limits

• Recovery Rates

• Plating and Sterility

• Trending

T O P I C :  A L E R T  A N D  A C T I O N  L I M I T S

How are alert and action limits set for ISO 5?
These limits must be set based on your data for a given period of time. If, for example, you monitor daily, 
you should re-evaluate your alert and action levels based on your facility data and alert, and action levels 
should be evaluated (and re-set if necessary) based on real time data.

∙∙∙

Why is the limit for ISO 5 less than 1 CFU?
In an ISO 5 cleanroom with the absence of any adverse trends, a single result above an action level should 
trigger an evaluation and be the impetus for determining whether remedial measures are appropriate.

∙∙∙

https://www.pmeasuring.com/en/special-content/webinars/usp-1116-implications-of-measuring-microbial-rec
https://www.pmeasuring.com/en/special-content/webinars/usp-1116-implications-of-measuring-microbial-rec
http://pmeasuring.com/en/contact-us
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How are alert and action levels determined with low recovery levels?
At very low recovery levels, there is no way to establish alert or action levels as statistically significant. 
Instead, emphasis should be on incidents, even those having just 1 CFU.

∙∙∙

Why should limits be set independently? What reference should I use?
Alert and action limits should be determined independently because numerical values are relative to your 
facility, and therefore these limits need to be set based on the data collected in your facility.

∙∙∙

Do you need a lot of data (more than 100 samples) to use the percentage of 
contamination? Is this suitable for having an immediate response linked to the 
manufactured batch? During normal manufacturing conditions for each area, there 
are less than 100 plates.

Incident rates in percentage values force us to look historically to at least 100 previous samples (over time), 
instead of focusing on just a single current incident, or only on samples showing contamination above 
action levels.

∙∙∙

Are risk assessments the same as contamination probability calculations?
A risk assessment is used to determine which areas within your cleanroom or sterile environment that 
pose the greatest risk to product based on the environment (material and personnel flow) and based on 
the product (open system/closed system, etc.). Sampling detection methods for EM are then implemented 
based on the areas of greatest risk.  See PIC/S Annex 1: 

“Clean rooms and clean air devices should be routinely monitored in operation and the monitoring locations 
based on a formal risk analysis study and the results obtained during the classification of rooms and/or 
clean air devices.”

∙∙∙
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USP documents talk about incubation and culture, but what about quality control of 
media such as storage conditions, positive growth control, negative growth control, 
etc?

USP <71> and <1117> provide growth promotion and sterility requirements for media.

Oftentimes, the growth promotion test is all that is done to evaluate media. However, your specific culture 
media should be validated in order for quality control conditions (transportation, storage, etc.) to be 
thoroughly analyzed for any constraints or attributes that could become critical. 

∙∙∙

In Class 100 continuous air particle counting, do we need to validate continuous air 
particle counts to avoid counting activities interfering with air flow?

PIC/S Annex 1 guidance recommends that for Grade A zones (ISO 5 or Class 100), particle monitoring should 
be undertaken for the full duration of critical processing, including equipment assembly, except where 
justified by contaminants in the process that would damage the particle counter or present a hazard, e.g. live 
organisms and radiological hazards. Also, Annex 1 says that sampling methods used in operation should not 
interfere with zone protection. You would have to demonstrate that continuous sampling in this area does 
not interfere with its appropriate controls.

∙∙∙
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T O P I C :  R E C O V E R Y  R A T E S

Where does the excursion of greater than 15 CFU (from USP <1116>) come from? If the 
CRR recovery is zero, is there a recommended percentage calculation based on USP?

Even if contamination recovery rates (CRRs) are adopted as a way to analyze microbial contamination, 
<1116> emphasizes that for an ISO 5 cleanroom, any excursion of >15 CFU should also be investigated. This 
is because excursions beyond approximately 15 CFU recovered from a single sample, whether originating 
from an airborne, surface or personnel source, should happen very infrequently in aseptic processing 
environments. However, for such occurrences, they may be indicative of a significant loss of control, 
particularly when they occur within the ISO 5 critical zone in close proximity to product and components. 
Therefore, any excursion >15 CFU should be the subject of a careful and thorough investigation.

∙∙∙

What do you suggest for a brand new constructed facility that has no EM data for 
CRRs? Are alert/action levels and trends kept until there is a CRR baseline?

This information is contained in the PIC/S Annex 1 (Guide to Good Manufacturing Practice for Medicinal 
Products). In a new cleanroom, regulatory authorities allow you to accumulate at least six months’ worth 
of data, and alert and action levels found in EU GMPs/FDA guidelines are used during this time. After this 
6-month period, the levels must be adjusted based on the accumulated data, and the initial qualification 
data.

∙∙∙

EU GMP Annex I has quality action levels and USP <1116> has CRR. Which do we follow? 
Will they ever align? Have 483s been issued for not having both?

USP <1116> is an informative chapter, not mandatory, unlike the EU GMP. USP <1116> is also written by 
FDA inspectors (not EU), and does not necessarily apply to companies that produce exclusively in Europe. 
However, EU-based companies should take an interest in USP <1116> and all regulatory documents that can 
serve to better their manufacturing practices.

The release date should also be considered. USP <1116> is a relatively new release when compared to the 
EU GMP Annex 1 and FDA guidelines, and can help companies prepare for the future.

Regulatory documents should not serve inspectors, but instead provide an avenue for process improvement 
and understanding.

∙∙∙
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What guidance is there for non-sterile facilities in regards to CRR (aseptic processing)? 
It is important to note that <1116> is a “general information” chapter, and as such, it “provides information 
and recommendations for environments where the risk of microbial contamination is controlled through 
aseptic processing.”

The scope of this chapter has been narrowed to apply to the following products manufactured in an aseptic 
processing environment: 1) Pharmaceutical sterile products, 2) Bulk sterile drug substances, 3) Sterile 
intermediates, 4) Excipients, 5) Some Medical Devices. 

In addition, types of environments covered in <1116> are: 1) Conventional clean rooms with unidirectional 
flow, 2) Blow/fill/seal machines, 3) Restricted Access Barrier Systems (RABS), and 4) Isolators.

∙∙∙

Are CRRs also applied to micro lab sterile rooms?
You should consult guidelines for sterile laboratory testing.

∙∙∙

Is there a recommended calculation to determine the target CRR based on process 
capability?

The calculation should be company-specific, determined based on their EM methods. 

∙∙∙

Are the support rooms and batching rooms for sterile suites recommended to be 
grouped together or kept separate for CRRs?

Support and batching rooms for sterile suites should be grouped together based on ISO grade so different 
grades will require separate CRR calculations.

∙∙∙

Is the Grade B recovery rate < 5%?
Grades A (ISO 5) suggested initial CRR is  <1%.  Grade B (ISO 7) suggested initial CRR is <3%.

∙∙∙
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With anaerobic personnel monitoring, how would you deal with repeated recoveries of 
P. acnes, a common human commensal?

Repeated recoveries of P. acnes in a pharmaceutical facility is not uncommon, as P. acnes is a common 
human commensal organism (as you noted). For this reason, the organism should be represented in your 
periodic evaluation of commonly recovered organisms in your facility and should also be included in your 
GP program.

∙∙∙

If the new USP uses a percentage of positive culture, will this parameter be affected by 
a small sampling size? The number of culture/sampling may be less than 50 in a small 
institute. What is the recommended number of samples?

USP <1116> defines the contamination recovery rate as the percentage of plates that show any 
microbial recovery irrespective of the number of CFU. This would be affected by the sample size but no 
recommendation is given.

∙∙∙
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T O P I C :  P L A T I N G  A N D  S T E R I L I T Y

To what degree of sterility should plates be (i.e., irradiated or aseptically filled plates)?
Culture media can be sterilized by gamma-irradiation or moist heat sterilization in an autoclave; both are 
equivalent in results. Media must be verified to be sterile in addition to supporting growth as part of the GP 
(Growth Promotion) program.

An issue with moist heat sterilizing is the high temperatures can also cause damage to media components 
(i.e., peptides, sugars, minerals and metals, which can be heat-labile). It is important, therefore, to 
optimize the heating process so that a medium is sterile after heating but minimal damage is caused to 
the ingredients of the medium. For this reason, sterilization cycles must be validated for heat-up, heat 
penetration time, holding time at prescribed sterilization temperature and cool down.

∙∙∙

What is the detailed name for R2A agar?
R2A agar (Reasoner’s 2A agar) is a low-nutrient culture medium developed to study bacteria which normally 
inhabit potable water.

∙∙∙

How do you use R2A media in environmental monitoring? Is it passive/active air 
monitoring or surface monitoring? 

R2A media is typically used for water testing, since it can grow organisms that are found regularly in 
pharmaceutical grade water (USP, WFI, etc). The point is that since R2A will grow a stressed microorganism, 
you may consider using it in place of TSA based on the types of organisms that you recover in your facility. If 
these may be stressed organisms, then R2A may be a viable replacement for passive/active air monitoring.

∙∙∙
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Are there any devices available to open/close the Petri dishes in enclosures without 
intervention?

I am not aware of a device that can perform this task without intervention. However, there are single-use 
products that minimize personnel interventions, such as pre-sterilized plates (i.e., BioCapt® Single-Use) that 
only require placement and removal of lid for initiation of sampling.

∙∙∙

BIOCAPT® SINGLE-USE WITH WHALE-BOW ADAPTER

Are there any alternatives to traditional plate counts?
The BioLaz® Real-Time Microbial Monitor is an excellent new technology 
that allows data collection in a shorter amount of time than traditional 
plate incubation and enumeration of colonies.

∙∙∙

BIOLAZ® REAL-TIME  
MICROBIAL MONITOR
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T O P I C :  T R E N D I N G

For the microbial contamination recovery rate, are trends calculated for individual ISO 
rooms or for all ISO room events per day? 

Trends should be calculated for individual ISO rooms, or for any given environment or area. CRRs should be 
found and trended for classification areas (i.e., ISO 5, 7 and 8) independently.

∙∙∙

Is the new way of trending (instead of using CFU) applicable to low bioburden control 
facilities that produce drug substances? That is, facilities that do not have fill finish 
and no drug product manufacturing takes place?

The scope of USP <1116> has been narrowed to apply to the following products manufactured in an aseptic 
processing environment: 1) Pharmaceutical sterile products, 2) Bulk sterile drug substances, 3) Sterile 
intermediates, 4) Excipients, 5) Some Medical Devices. USP <1115> describes a risk-based approach to 
bioburden control and EM for non-sterile industries. 

∙∙∙

What should we do if our target process capability is calculating higher than the USP 
recommendation?

When contamination recovery rates exceed the recommendations or are greater than established process 
capability, corrective actions should be taken.

∙∙∙

You pointed out that there is a difference in expectations when compared to the EU. If 
we are producing products worldwide, which one should we follow (incident rates or 
counts)?

This would depend on the markets that your products are intended for.  The chapter in its current format 
provides recommendations not yet adopted and not enforceable by the U.S. FDA or any other government 
agency. This clarification is important because the recommendation on the adoption of CRR is generating a 
positive debate that will probably require further discussion and clarification before any enforcement occurs. 
If adopted, hopefully, a harmonized approach by U.S., European and Japanese authorities will take place to 
avoid disparity of values for microbial limits.

∙∙∙
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