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OBJECTIVE is to provide an introduction to the considerations for 
selecting & validating an alternative rapid method



CONSIDERATIONS FOR 
SELECTING A RAPID METHOD



PRIMARY CONSIDERATIONS
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Selecting a Rapid Method

01. Testing Requirements & Critical Information 

02. Range of Product Application

03. Time to Result

04. Non-Destructive

05. Throughput & Efficiency 

06. Knowledge and Experience of Supplier
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TECHNOLOGY & METHODS

Growth Based Methods: Detectable signal is 
achieved after a period of growth

• Amplified ATP Bioluminescence
• CO2 Production
• Flow Cytometry
• Fluorescence-Assisted Colony Counter
• Standard ATP Bioluminescence
• Digital Imaging Technology

Direct Measurement: Individual cells are 
differentiated and visualized

• Flow Cytometry
• Solid Phase cytometry

Selecting a Rapid Method



ESTABLISHING 
VALIDATION SCOPE

Validating an Alternative Method



WHAT’S THE ALTERNATIVE?
Establishing Validation Scope
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Validation parameters are dependent on the type of method

Qualitative
• Detects an indicator, presence of molecule, or signal change related to contamination

Common types:
Detection of relative change like turbidity or color ( in a culture medium)
Detection of C02 or other gas production
Detection of ATP

Quantitative
• Enumeration or “quantity” of microorganisms, 

Common types:
Total viable count
Solid phase cytometry 
Flow cytometry



IDENTIFYING APPROPRIATE REQUIREMENTS & REFERENCES
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Establishing Validation Scope

PDA TR No. 33 USP <1223> Eur. Ph. 5.1.6

• Depending on the location of your facility, the geographic region the product will be sold, or the global 
presence of your company, the appropriate validation guidance and requirements should be identified.

• While the various pharmacopeia are generally harmonized, each should be read through and 
considered.   

Evaluation, Validation and 
Implementation of Alternative and 
Rapid Microbiological Methods

Validation of alternative 
microbiological methods 
(2015)

Alternative methods for 
control of microbiological 
quality 



GENERAL CONSIDERATIONS
Establishing Validation Scope
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• It’s important to keep in mind natural variability in microbial samples vs. chemistry.
• Test conditions (sample prep, reagents, incubation, etc.) should ALL be standardized to reduce variables 

outside of the method’s compatibility with the product. 
• The size of the test sample must be considered. Importantly, the number of samples must be 

representative and of a sufficient number. 
• A statistical technique may be used to set the number of samples required. 

• The statistical technique selected may influence number of tests.
• The appropriate volume of sample may be a factor, particularly with bioburden testing and ensuring that 

the sample tested is representative.
The number of different batches tested may be three (or more).



ASSAY CONTROLS 
Establishing Validation Scope

 Have positive controls, negative controls and, when 
necessary include inoculum controls.

 Level of recovery should be defined in the protocol, 
and the level of recovery must be justifiable in terms 
of experimental criteria and the test method to be 
validated.



CHALLENGE ORGANISMS
Establishing Validation Scope

Compendial references will often indicate the types of the microorganisms 
required, or even industry standard strains (such as ATCC strains)

In other cases, the microorganisms will need to be selected based on other 
factors.

• Environmental isolates are often added, specifically when the method 
monitors a production process or within a manufacturing environment. 

• Challenge organisms should always be sourced from an approved culture, 
such as ATCC or internal environmental isolate preparations that are 
documented.

• Ensures that the species actually used match the experimental intent.
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COMMON ORGANISMS
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Establishing Validation Scope

Pseudomonas 
aeruginosa

Bacillus sp.

Staphylococcus 
aureus

Aspergillus 
brasiliensis

Candida 
albicans

Gram positive rod and/or 
Gram positive spore bearing rod e.g. 

Gram positive cocci e.g.

Gram negative rod e.g.

Fungi, (yeast), e.g.

Fungi (filamentous), e.g.

Organisms used in validation can range in different morphological types- common categories include:



STRESSED ORGANISMS
Establishing Validation Scope
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• With some experiments, an attempt may be made to induce a 
stressed state to the microbial population. This will need to be 
decided at the time of writing the test protocol. 

• This is based on the “unstressed” organisms being used rarely exists 
outside the laboratory 

• Stress factors include:
- Heat (steam in place)
- Chemical (clean in place, or disinfecting surfaces)
- UV (water treatment)
- Nutrient starvation (low nutrient rich in-process samples 

or final samples)
- Desiccation (environmental surface stress)



VALIDATION APPROACH

14 EVERY STEP OF THE WAY

QUALIFICATION OF 
INSTRUMENT

e.g. Development of 
URS, IQ, OQ

QUALIFACTION OF 
METHOD

Using standardized 
microorganisms 

DEMONSTRATION OF 
EQUIVALENCY

Comparing 
compendial method 

to alternative 
method 

METHOD SUITABILITY

Does product inhibit 
or enhance the 

alternative method



VALIDATION 
PARAMETERS

Qualitative & Quantitative



VALIDATION PARAMETERS
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Establishing Validation Scope

SPECIFICITY

REPEATABILITY

ACCURACY

PRECISION

RANGE

LIMIT OF DETECTION

LINEARITYLIMIT OF QUANTIFICATION

RUGGEDNESS 
& ROBUSTNESS



PARAMETERS FOR QUANTITATIVE TESTS
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Establishing Validation Scope

SPECIFICITY

REPEATABILITY

ACCURACY

PRECISION

RANGE

LIMIT OF DETECTION

LINEARITYLIMIT OF QUANTIFICATION

RUGGEDNESS 
& ROBUSTNESS



PARAMETERS FOR QUALITATIVE TESTS
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Establishing Validation Scope 

SPECIFICITY

REPEATABILITY

ACCURACY

PRECISION

RANGE

LIMIT OF DETECTION

LINEARITYLIMIT OF QUANTIFICATION

RUGGEDNESS 
& ROBUSTNESS



ACCURACY & PRECISION
Quantitative
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• Accuracy “is the closeness of the test results obtained 
by the alternate test method to the value obtained by 
the traditional method. It should be demonstrated 
across the operational range of the test. Accuracy is 
usually expressed as the percentage of recovery of 
microorganisms by the assay method.”

• Accuracy involves how close you come to the correct 
result.  Accuracy improves with training & tools that 
are calibrated 

• Precision “is the degree of agreement among 
individual test results when the procedure is 
applied repeatedly to multiple samplings of 
suspensions of laboratory microorganisms across 
the range of the test. The precision of a 
microbiological method is usually expressed as the 
standard deviation or relative standard deviation 
(coefficient of variation).”

• Precision is how consistently you can get that 
result using the same method.  

The goal is to achieve accurate results with the Alternative Method, but precision
reflects the ability to consistently achieve those results. 
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SPECIFICITY
Qualitative & Quantitative

Specificity is the ability of an alternative 
method to detect a range or panel of 
microorganisms

 The range or panel may be comprised of 
microorganisms:
 Represent a risk to the patient or product
 Found in manufacturing environments or in 

product

 Growth based methods:
 <100 CFUs can be used 
 Challenge microorganisms- recovered and 

identified

“Can you detect what you need to detect?"



LIMIT OF DETECTION
Qualitative & Quantitative
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• Limit of detection (LOD) “is the lowest number of microorganisms in a sample that can be detected under 
the stated experimental conditions”.

• Similarly defined in PDA TR33 and Ph. Eur. 5.1.6.

• Due to the nature of microbiology, the limit of detection refers to the number of organisms present in the 
original sample before any dilution or incubation steps; it does not refer to the number of organisms present 
at the point of assay.

• The challenge microorganisms selected should be of an appropriate range. The challenge can consist of 
taking each microorganism and making a serial dilution range.

• Limit of detection must sometimes be considered as theoretical rather than practically demonstrable. For 
this reason, many pharmacopeia tests require the use of a low level challenge and this is normally 
considered sufficient. 

• Factors such as dilutions and the typical Poisson distribution of microorganisms in liquid may result in lack of 
homogeneity in liquid.  This is further complicated by the challenges associated with obtaining reliable 
samples/counts containing a single microorganism.
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LIMIT OF QUANTIFICATION, RANGE & LINEARITY
Quantitative

Limit of Quantification “the lowest number of 
microorganisms that can be accurately counted. 

The limit of quantification should not be a number 
greater than that of the traditional method.”

Range “is operational range of a quantitative 
microbiological method is the interval between the 
upper and lower levels of microorganisms that have 

been demonstrated to be determined with precision, 
accuracy, and linearity.”

Linearity “is the ability to produce results that are 
proportional to the concentration of microorganisms 

present in the sample within a given range. The 
linearity should be determined over the range of the 

test.”



ROBUSTNESS AND RUGGEDNESS
Qualitative & Quantitative

23 EVERY STEP OF THE WAY

 Robustness of a microbiological method is a 
measure of the capacity to remain unaffected by 
deliberate variations in the parameters- these may 
include: 

 Incubation time 
 Temperatures

 Acceptance criteria: For each test condition a range 
should be demonstrated

 Can be provided by the supplier of the test 
method.

 Ruggedness is the degree of reproducibility of test 
results obtained by analysis of the same samples 
under various test conditions: 

 Different analysts
 Different instruments
 Different lot of reagents 

 Acceptance criteria: Generally, an acceptable 
coefficient of variation range is determined (e.g. 
10-15%).  For a quantitative method, the range of 
the test method should also be covered. 

 Can be provided by the supplier of the test 
method.

Robustness Ruggedness 
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REPEATABILITY

Subset of precision and “the degree of agreement among individual test results when the procedure 
is applied repeatedly to multiple samplings of the same suspension of microorganisms and uses 
different suspensions across the range of the test.” 

PDA TR33 & Eur. Ph. 5.1.6
Similar definition but it’s not a 
required validation parameter for 
qualitative methods 

Qualitative & Quantitative



EQUIVALENCY
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Qualitative & Quantitative

Acceptable Procedure- method is required to meet 
performance or acceptance requirements using a 

reference material- not a direct comparison

Decision equivalence- single criteria of the methods are 
compared and equivalency determined by the 
examination (PASS/FAIL). 

Performance equivalence- multiple criteria are compared. 
Determination of equivalency is based on the results- similar to 
PDA TR33 & EP 5.1.6

Results equivalence- single criteria of the methods are 
compared and equivalence is determined by the numerical 
results- tolerance interval. 

Equivalency is demonstrating non-inferiority to the compendial method
 Based on an established criteria that are specific to the alternative method
 If a statistical method is used, the inputs and data used should be appropriately selected
 Can generally can be completed in the absence of product 
 Four options for demonstrating equivalency per USP <1223>: 



METHOD SUITABILITY
Qualitative & Quantitative
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• A new method or test must demonstrate that it is appropriate for its intended use.  Does the 
product: 

 Interfere with the assay/test?
 Inhibit or increase signal that 
 Could lead to false positive/false negative results?

• If a method or test is intended to replace an established method, parallel testing or confirmation 
must take place and the collected data compared.



ADDITIONAL PROJECT 
CONSIDERATIONS 



REQUIREMENTS PER METHOD
Establishing Validation Scope- USP <1223>
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Parameter Qualitative
Method

Quantitative
Method

Accuracy No Yes

Precision No Yes

Specificity Yes Yes

Limit of Detection Yes Yes

Quantification limit No Yes

Linearity No Yes

Operational range No Yes

Robustness Yes Yes

Repeatability Yes Yes

Ruggedness Yes Yes



SET A REALISTIC 
TIMELINE

ALLOCATION OF 
RESOURCES

UTILIZE VENDOR 
EXPERTISE

CREATE A 
MULTIFUNCTIONAL 

TEAM 

UNDERSTAND 
REGULATORY 
REQUIRMENTS

PLANNING THE EXECUTION OF THE VALIDATION
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Project Considerations



QUESTIONS
Brice Chasey, Senior Product Manager

Charles River Microbial Solutions

Brice.chasey@crl.com

251 Ballardvale Street
Wilmington, MA
01887

askcharlesriver@crl.com

www.criver.com

877.CRIVER.1
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