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� Introduction

� Design of Method Suitability Study

Overview of Section
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� USP microbiology test methods require that any microorganisms present be 

capable of growth in the presence of the article under test

� If the microorganisms added during the test of the suitability of the method do 

not grow, it is necessary to eliminate the biostatic properties of the article

� USP <1227> Validation of Microbial Recovery from Pharmacopeial Articles

presents information on how to accomplish this

Requirement for Growth of Microorganisms is Common to USP 
Microbiological Methods 
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� Methods that are official in the USP are considered to be already validated.

� Therefore this chapter is not intended to validate the methods in chapters <51>, 

<61>, <62> or <71>.

� Additional methods developed by the user to address biostasis are what require 

validation.

Important Distinction
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What are the important factors to consider during the validation?

Influential Factors
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Several factors affect the measurement of a test solution's antimicrobial activity, 

and these must be considered in the validation design. They include the nature of 
the microorganisms used as challenge organisms, the preparation of the 

inoculum of challenge organisms, the specific conditions of the test, and the 

conditions of recovery. These factors also affect the validation of recovery 

methods for aqueous or nonaqueous products, irrespective of their antimicrobial 

properties; thus, all test methods should be validated with these factors in mind.

Influential Factors
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The nature of the challenge microorganism exerts a strong effect upon the 

response to the antimicrobial agent, and so upon the neutralization required for 

recovery. Represented among these organisms in compendial tests are Gram-

positive bacteria, Gram-negative bacteria, yeasts, and molds. Each organism to 

be used in the test must be included in the validation.

Influential Factors
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The preparation of the inoculum of challenge microorganisms also affects the 

testing of products having antimicrobial properties. The growth and preparation of 

the challenge organism determines the physiological state of the cell. The 

conditions of organism preparation and storage must be standardized for the 

neutralizer evaluation and should reflect the conditions of the assay.

Influential Factors
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The specific conditions of the test, including buffers used, water, light 

conditions, and temperature, must be reproduced in the validation study. All test 

conditions also should be standardized and performed in the validation study 

exactly as performed in the test.

Influential Factors
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The conditions of microbial recovery are among the most crucial in accurately 

estimating the number of microorganisms present in a test solution. The first 

consideration is the recovery medium used to support the growth of survivors. The 

second consideration is the incubation conditions. Optimal conditions for growth 

must be present to ensure complete growth and reproducible results.

Influential Factors
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Three common methods used to neutralize antimicrobial properties of a product: 

1.chemical inhibition, 

2.dilution, and 

3. filtration and washing

Methods of Neutralizing Antimicrobial Properties
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� Chemical inhibition

– Precautions must be taken relative to potential toxicity of the inhibitor. However, despite 
potential toxicity, the convenience and quick action of chemical inhibitors encourage their use. 

Chemical inhibition of bactericides is the preferred method for the antimicrobial efficacy test. 
The potential of chemical inhibitors should be considered in the membrane filtration and the 
direct transfer sterility tests. Antibiotics may not be susceptible to neutralization by chemical 

means, but rather by enzymatic treatment (e.g., penicillinase). These enzymes may be used 
where required. 

Methods of Neutralizing Antimicrobial Properties
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� Dilution

– A second approach to neutralizing antimicrobial properties of a product is by dilution, because 
the concentration of a chemical bactericide exerts a large effect on its potency. The 
relationship between concentration and antimicrobial effect differs among bactericidal agents 

but is constant for a particular antimicrobial agent. This relationship is exponential in nature, 
with the general formula: 

C η t = k 

– in which C is the concentration; t is the time required to kill a standard inoculum; k is a 

constant; and η the concentration exponent, is the slope of the plot of log t versus log C. 
Antimicrobial agents with high η values are rapidly neutralized by dilution, whereas those with 
low η values are not good candidates for neutralization by dilution

Methods of Neutralizing Antimicrobial Properties
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An approach that is often used, especially in sterility testing, is neutralization by 

membrane filtration. This approach relies upon the physical retention of the 

microorganism on the membrane filter, with the antimicrobial agent passing 

through the filter into the filtrate. The filter is then incubated for recovery of viable 

microorganisms. However, filtration alone may not remove sufficient quantities of 

the bactericidal agent to allow growth of surviving microorganisms. Adherence of 

residual antimicrobial agents to the filter membrane may cause growth inhibition. 

Filtration through a low-binding filter material, such as polyvinylidene difluoride 

(PVDF), helps to minimize this growth inhibition. Additionally, the preservative may 

be diluted or flushed from the filter by rinsing with a benign fluid, such as diluting 

Fluid A. Chemical neutralizers in the rinsing fluid can ensure that any antimicrobial 

residue on the membrane does not interfere with the recovery of viable 

microorganisms.

Methods of Neutralizing Antimicrobial Properties
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� It should not have an inhibitory effect on microorganisms

� It should overcome completely the activity of the inhibitor (disinfectant)

� If it combines with, and neutralizes, the inhibitor, the resultant product should be 

non-toxic to microorganisms

Desired Properties of an Inactivating Agent
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A validated method for neutralizing the antimicrobial properties of a product must 

meet two criteria: neutralizer efficacy and neutralizer toxicity. The validation 

study documents that the neutralization method employed is effective in inhibiting 

the antimicrobial properties of the product (neutralizer efficacy) without impairing 

the recovery of viable microorganisms (neutralizer toxicity). Validation protocols 

may meet these two criteria by comparing recovery results for treatment groups.

Validation of Neutralization Methods: Recovery Comparisons
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Treatment Groups

Viability Group

Test Group

Peptone Control Group

Neutralizer Efficacy

Neutralizer Toxicity
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The protocol must show that recovery of a low inoculum (less than 100 cfu) is not 

inhibited by the test sample and the neutralization method. Validation protocols 

may meet these two criteria by comparing recovery among three distinct test 

groups: (1) neutralized product with inoculum, (2) challenge inoculum control in 

buffered solution, and (3) inoculum in the absence of product or neutralizer. This 

can be established by directly comparing the result in the treated solution (1) to 

the inoculum (3) above. If the growth on the treated solution is not comparable to 

the growth on the inoculum group, it should be determined whether the 

neutralization method itself is toxic to the microorganisms.

Validation of Neutralization Methods: Recovery Comparisons
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� Recovery on agar medium

� Recovery by membrane filtration

� Recovery in liquid medium

Why are there three comparisons?

Validation of Neutralization Methods: Recovery Comparisons
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Test Recovery 

AET Agar, Membrane on agar 

Bioburden Agar, Membrane on agar 

Water Membrane on agar, liquid 

BIs Liquid, Agar, Membrane on agar 

Air samples Agar 

RODAC Agar 

Sterility Membrane in liquid, liquid 

Microbial Limits Liquid, agar 

Bulk Bioburden Liquid agar 

  

 
 

Type of Recovery by Test
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� Each group receives inoculum with less than 100 cfu

� Similar recovery between the test group and the control group demonstrates 

adequate neutralizer efficacy

What does “similar recovery” mean?

� Similar recovery between control group and the viability group indicates 

adequate neutralizer toxicity

General Approach
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� Three independent replicates of the experiment should be performed

� Average number of cfu obtained from each group should be determined

� There should be no less than 70% recovery from test group relative to the 

viability group

Recovery on Agar Medium
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� Follow procedure under Validation Tests in <71> using at least three replicates, 

but plate filters on agar medium

� Method may be considered validated if recovery rate in the replicates is similar 

between the test and Fluid A controls

� If it is necessary to solubilize the test sample, the effects of the solubilization

method on viable microorganisms must be determined. This situation can occur 

when testing ointments, suspensions, or other articles

Recovery by Membrane Filtration
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� Use the three groups described earlier (test, control, viability)

� Method may be considered as validated if copious growth occurs for all three 

groups

Why is there no quantitative assessment in this case?

Recovery in Liquid Medium




