
Objectionable Microorganisms
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� Non-sterile products are allowed to contain certain microorganisms at low levels

� Problem starts with…which microbes are NOT allowed?

Then what is the Problem?
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You analyze the product for microbial bioburden and 

� a known bad bug is isolated then the decision is a simple one: -reject and 

destroy.

Or

� re-process the batch if it has been validated and approved in your application

It is no problem..if….
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� Not a test for “objectionable organisms”

� Designed only to meet specific monograph requirements

� Should not be used to determine microbiological quality of non-sterile products 

beyond this narrow focus

“Absence of Specified Microorganisms” USP <62>
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� Specified Microorganisms are indicator / sentinel organisms indicative  of 

contamination

� Not all opportunistic pathogens can be isolated

� Employ  general media such as TSA with neutralizers, and all organisms may be 

identified and evaluated.

“Absence of Specified Specified Microorganisms” USP <62>
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� The systematic use of information to identify sources and to estimate the 

probability of an event and its consequences.

� Risk analysis provides the basis for risk evaluation and subsequent decisions.

� Source: ISO Guide 73

Risk Analysis
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� The Microorganism(s)

� The Product Characteristics

� The Potential Impact on Patients

Review Process for Risk Analysis: Critical Elements 
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� One approach is once all organisms grown in the total count studies (total 

aerobic as well as total yeast and mold) are identified, and a qualified 

microbiologist would conduct a risk analysis on the presence of that organism in 

that dosage form.

� As an aid to clearly defining the risk(s) for risk analysis purposes, three 

fundamental questions are often helpful: 

– What might go wrong?

– What is the likelihood (probability) it will go wrong?

– What are the consequences (severity)?

… What Level of Risk is “Acceptable”?

How to determine if an organism is objectionable?
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� The risk analysis should incorporate a minimum of five separate analyses:

– Absolute Number of Organisms Seen

– The Characteristics of the Microorganisms

– Product Characteristics

– Route of Administration

– Potential Impact on Patients

How to determine if an organism is objectionable?
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� An issue with raw materials

� The high counts may indicate that the microorganisms are thriving in the product 

� Perhaps the product  preservative system is not functioning

� Perhaps the preservative was missing or incorrectly formulated 

What’s wrong with High Total Plate Counts?
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� High microbial counts, even from non pathogenic microorganisms may impact 

the shelf life or stability of the active ingredients during product storage if not 

refrigerated and if sufficient water activity (Aw) exists.

What’s wrong with High Total Plate Counts?
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� The characteristics of the microorganism can be determined by a search of 

textbooks, or library work, by internet searches, or a combination of all of these. 

It is always a good idea to remember that you are interested in the microbiology 

of the situation – do not restrict the search to pharmaceutical sources as most of 

the best information will come from food, environmental, clinical and perhaps 

cosmetic microbiology sources in addition to the pharmaceutical field

� Determine if the organism is a known pathogen

(Bad Bug Book – FDA)

� Potential for the organism to cause spoilage of the product

Characteristics of the Microorganisms 



13

© 2019 USP

� The dosage form is important to consider. 

– Is the product anhydrous or water based? 

– Does it have sufficient free water (water activity) to support microbial growth? 

– Whether it is a multiple or single-use product

– Whether the active ingredient has inherent antimicrobial activity (preservative system?)

Product Characteristics 
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� The route of administration is also important. A medication orally administered 

can tolerate some microorganisms that would be disastrous in a medication 

meant to be applied topically to abraded skin or to rashes. Similarly, some 

microorganisms that could be tolerated in a topical would cause severe distress 

to a patient if taken orally. Inhalants, although not required to be sterile, are a 

particularly sensitive area and great care should be taken in classifying any 

contaminate as “non-objectionable.”

Route of administration
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� A consideration of the targeted patient population is in order. The manufacturer 

cannot control, and should be held accountable, for patient abuse of a product 

or off-label use of the product by physicians. However, reasonable use of the 

product should be considered and part of the risk analysis. 

� Example: neonates, infants, debilitated individuals, pregnant women, 

immunodeficient individuals (e.g., HIV, undergoing chemotherapy), the elderly, 

individuals with malnutrition, diabetes, asthma.

Potential Impact on Patient
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Effects from adjacent areas

Seasonal Effects

Disinfection

Area Equipment

Validation

Facility Design

Personnel Traffic Flow

HVAC

Storage Condition

Personnel Practices & Training

Cleaning & Maintenance

Manufacturing

Aseptic final product filling

Sterilization

Personnel Hygiene

Product & Material Flow

Process Environment

Biofilm

Water 

Microbial Contamination Control
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… difficult to control …

Microbial Contamination Control
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� Serves as a foundation

Responsibility of determining whether an organism is objectionable, whether it is 

an environmental isolate or one isolated from a product or raw material, resides 

with the Micro Laboratory

Performing a Risk Assessment
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� In general, objectionable microorganisms are those that are known to be frankly 

pathogenic and, given the product’s route of administration, are present in 

sufficient numbers that could result in an unacceptable level of patient risk. 

Objectionable Microorganisms
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� It is an exercise in vain to produce a list of objectionable microorganisms

� It is therefore prudent to focus on prevention of objectionable conditions

So what do I know?




