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GMP Requirements

cGMP requires that a person who manufactures a dietary supplement 
conduct at least one appropriate test or examination to verify the 
identity of each dietary ingredient that will be used in the manufacture of 
the dietary supplement. 
Quality means that the dietary supplement consistently meets the
established specifications for identity, purity, strength, and composition, 
and limits on contaminants…
§111.320:

(a) You must verify that the laboratory examination and testing 
methodologies are appropriate for their intended use.
(b) You must identify and use an appropriate scientifically valid method for 
each established specification for which testing or examination is required 
to determine whether the specification is met.



GMP Requirements

“Scientifically Valid” appears 76 times in 
Dietary Supplement GMPs.

What does “scientifically valid” mean?
“we believe a scientifically valid method is one that is 
accurate, precise, and specific for its intended 
purpose. In other words, a scientifically valid test is 
one that consistently does what it is intended to do.”
(GMP Final Rule, p. 401).
Sounds awful lot like method validation.
GMPs do not require you to use and officially 
validated method, such as AOAC or USP.



Definitions

Method:  The detailed set of instructions, 
from the preparation of the test sample to 
the reporting of the results, that must be 
followed exactly for the results to be 
accepted for the stated purpose.

Sometimes the term “method” is used 
interchangeably  with “technique.”

e.g. HPLC, GC, AA, etc.
Sometimes the term “method” simply refers to 
instrumental conditions.



Definitions

Validation
Simple definition:  the systematic process of 
demonstrating the performance of a method of 
analysis.
Answers the question: is the method fit for its 
intended purpose?



Method Validation

Different Levels of Validation

Single-Laboratory Validated Method

Full Collaborative Study
At least 8 labs (submitting useable data)



Challenges in Validation
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Challenges in Validation
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Challenges in Validation

Simply using an AOAC method or USP method on 
your unique proprietary product is not enough.
Need to demonstrate that the method is applicable 
to your product in your laboratory.



Fitness for Purpose

Define the “Fitness for Purpose” of the 
method:

What are the analytes?
What are the matrices?
What are the expected concentration ranges?
Does the method need to be qualitative or 
quantitative (or both)?
Does the method serve any regulatory purpose?



Fitness for Purpose

Intended application
What is the purpose of the method?

Stability testing
Research & Development
Process uniformity
Detection of adulterants or pesticides
Etc.

How often will the method be used?



Fitness for Purpose

What setting will the method be used?
Manufacturer
Contract Testing Laboratory
Regulatory Agency
University



Fitness for Purpose

The purpose of a method dictates how the 
method is developed and the validation 
requirements for the method.

A method designed to measure calcium levels in 
plasma is probably not suitable for assaying 
calcium carbonate raw material used in a dietary 
supplement, and vice-versa.

Different analyte concentrations
Different matrices
Different preparation of test solutions



Fitness for Purpose

For assay methods (e.g. glucosamine in 
glucosamine HCl raw material), Limit of 
Detection/Limit of Quantitation is probably of 
little interest.
For contaminant/residue methods, LOD/LOQ 
is usually of great importance.

Required LOD/LOQ may be specified by 
regulations.



Fitness for Purpose 

Define the Analytes
Dependant upon:

Label claims
Regulatory requirements
Safety/efficacy issues
Marketing Strategy

Individual Compounds vs. Class of Compounds
e.g. Heavy metals vs. lead

Specific form of analyte
E.g. Chromium III vs. Chromium VI



Fitness for Purpose - 
Challenges

Often poorly defined analytes
“Flavonoids”
“Phenolics”
“Anti-oxidants”

Define the Matrices
Multiple complex matrices

Raw Materials
Extracts
Tablets
Capsules
Softgels
Drink Mixes



Fitness for Purpose

Method development and validation should 
cover all matrices needed.
Goals of the method may be different for raw 
materials and finished products.

Define Concentration Range
Specify upper and lower limits of quantitation
needed.
Concentration range is concentration in matrix, 
not test solution.



Fitness for Purpose

Other Considerations:
Known potential interferences?
Accuracy/precision requirements?



Fitness for Purpose

Root                               Root Powder         Powdered Extract      Finished Products (?)

Testing of Ginsenosides in Panax Ginseng 



Fitness for Purpose

“Siberian Ginseng” (Eleuthero) contains eleutheroside, not ginsenosides!



Fitness for Purpose

Challenges for 3rd Party and Regulatory 
Labs:

Don’t know the quality of individual ingredients 
in finished products.
Need methods that can handle wide variety of 
products

Different matrices
Different “actives”
Different carriers or dosage forms

Different concentration ranges



Fitness for Purpose

Validating methods for every product 
becomes onorous and impractical.
How can we ensure that a method is “fit for 
purpose” on a product we’ve never tested 
before?



Fitness for Purpose

Dry Lab
Cheap

No solvents used
No reference standards needed
No expensive instrumentation

Fast
Usually turn around a sample in <3 days

Always get the results you want!
Random number generators can have limits set so 
that result will always meet specification.





Fitness for Purpose

Verify calibration range of method, and 
extend if necessary.

The validated calibration range of an AOAC 
method is not always the possible linear range 
of the method.

For complex samples with many (often 
unknown) constituents, use PDA to ensure 
peak purity.



Fitness for Purpose



Fitness for Purpose

Make replicate test preparations
Helps verify precision of method

Going from 1 test preparation to 2 test preparations reduces 
uncertainty by factor of 1.4.

Perform spike recovery if you obtain anomalous 
results on new sample.
Explore alternate detection techniques for samples 
that are very “dirty,” or have analytes below 
concentration range of method.

Can improve sensitivity and/or selectivity



Fitness for Purpose
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Fitness for Purpose - 
Summary

1.  Develop fitness for purpose statement.
Analytes
Matrices
Concentration Ranges

2.  Develop a method to analyze all the target 
analytes in all the matrices at the expected 
concentration ranges.
3.  Design a validation protocol to demonstrate that 
the candidate method fulfills the fitness for purpose 
statement.
4.  Evaluate whether the validation data 
demonstrates that the method is suitable for its 
intended purpose.



Fitness for Purpose - 
Summary

Official validated methods (e.g. AOAC, USP) 
may not be appropriate for all products.

Need to verify the fitness for purpose. 
Performing complete SLVs on each product 
is usually impossible for 3rd party labs.
Confirming precision and selectivity helps 
demonstrate that a method is appropriate for 
a new product.
Unusual results should be investigated.
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