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Disclaimer

• This presentation reflects the views of the author. It should not be 
construed to represent FDA’s views or policies.
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• Regulated Bioanalysis Workshop: Current Requirements and Expectations

Workshop Session

• Office of Pharmaceutical Quality (OPQ) “Guidance and laboratory perspectives”

• Presentation 1 (9:15-9:35AM)
• Bioanalytical Method Validation: History, Process, and Regulatory Perspectives 

(BMV) Guidance-Dr. Patrick Faustino 

• Presentation 2 (9:35-9:55AM)
• Regulated Bioanalysis for Large Molecules-Dr. Jinhui Zhang

• Presentation 3  (9:55-10:15AM)
• Regulated Bioanalysis for Small Molecules-Dr. Diaa Shakleya

• Q & A Discussion (10:15-10:30AM)
• Science based perspectives for the application of the BMV
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Session Objectives

www.fda.gov

• Participants will be learn about the 
evolving progress of the bioanalytical 
method validation guidance,

✓participants will be able to: understand 
the regulatory scope and the importance 
of bioanalysis in drug development and 
drug evaluation,

✓participants will learn about the FDA 
regulatory science perspective for 
bioanalysis and bioequivalence,

✓participants will learn why FDA conducts 
bioanalytical studies and evaluates 
innovative technologies to: 

(1) support assessment/review, policy, 
surveillance and public health issues and
(2) advance the regulatory science of 
bioanalytical method validation.
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Presentation Objectives

www.fda.gov

• Context for bioanalysis

• Explain the BMV guidance, history, process and 
procedures

• Provide a foundational understanding of the 
importance of BMV

• Provide information that can support Sponsors and 
Researchers
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Bioanalytical Method Validation

Dr. DeSilvia*

• AAPS PharmSci360 (Nov 5, 2018) The Expanding 
Frontier of Bioanalysis: New Modalities
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Presentation 

www.fda.gov

• History of the Guidance
• What is a guidance, method validation, regulatory method validation? 

• The guidance history and development 

• Scope and evolution

• FDA Bioanalytical Studies-A regulatory science perspective 
• Who does bioanalytical studies and how

• How do these studies support FDA regulatory science and policy

• Bioanalytics
• Evolution and importance

• Innovation and discussion on existing and emerging bioanalytical technologies
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First Principles
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•Regulatory Guidances

Presentation
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• What is Validation?
• Method validation is the process of 

demonstrating that analytical procedures are 
suitable for their intended purpose

• Regulatory Method Validation is the process of 
demonstrating that analytical procedures 
submitted in an NDA or ANDA are suitable for 
their intended use

• Analytical Method Validation includes all the 
procedures recommended to demonstrate that a 
particular method for the quantitative 
measurement of an analyte in a given biological 
matrix, such as blood, plasma, urine, is reliable 
and reproducible-Bioanalytical Method Validation 
Guidance Dec 1998.

• Bioanalytical Method Validation-Bioanalytical 
method validation proves that the optimized 
method is suited to the analysis of the study 
samples. Bioanalytical Method Validation 
Guidance May 2018.

Analytical Method Validation
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• The 1998 draft of the BMV was based primarily on the 
Workshop-Analytical Methods Validation: Bioavailability, 
Bioequivalence and Pharmacokinetic studies, held on 
December 3-5, 1990 at Crystal City, VA.

• The meeting was sponsored by AAPS, US FDA and Federation 
Internationale Pharmacetique, Canadian Health Protection 
Branch and the Association of Official Analytical Chemists 
(AOAC).

• The guidance was prepared by the CDER Biopharmaceutics 
Coordinating Committee and the Clinical Pharmacology Section 
of the Medical Policy Coordinating committee in CDER and 
staff from CDER’s Laboratory of Clinical Pharmacology. 

•History of the Guidance 

Presentation
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•History of the Guidance 

Presentation
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•History of the Guidance 

Presentation
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History of the Guidance  
• AAPS Conference-Analytical Methods Validation: Bioavailability, Bioequivalence and Pharmacokinetic studies, Crystal 

City, VA on December 3-5, 1990. 

• Federal Register Notice-Regulatory Guidances definitions were published for FDA Guidances on March 7, 1996.

• FDA Draft Guidance- Bioanalytical Methods Validation for Human Studies, December 1998.

• AAPS Workshop- Bioanalytical Methods Validation A Revisit With a Decade of Progress, Crystal City, VA on January 3-5, 
2000.

• AAPS Workshop- Bioanalytical Methods Validation For Macromolecules, held at Crystal City, VA on March 1-3, 2000.

• FDA Draft Guidance- Bioanalytical Method Validation, May 2001.

• AAPS Workshop- Quantitative Bioanalytical Methods Validation and Implementation: Best practices for Chromatographic 
and Ligand Binding Assays, held at Crystal City, VA on May 1-3, 2006.
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History of the Guidance

• AAPS Workshop- AAPS Workshop on Current Topics in GLP Bioanalysis: Assay Reproducibility for Incurred Samples—
Implications of Crystal City Recommendations held at Crystal City, VA on May 1-3, 2008.

• AAPS Workshop- Quantitative Bioanalytical Method Validation and Implementation: The 2013 Revised FDA Guidance 
held at Crystal City, VA on December, 2013

• FDA Draft Guidance- Bioanalytical Methods Validation for Human Studies, September 2013

• FDA Guidance- Bioanalytical Methods Validation Guidance for Industry, May 2018

• AAPS-ICH Conference-Harmonized Draft Guidance ICH-M10- Bioanalytical Method Validation June 10-12, 2019

• FDA Draft Guidance for Industry- Evaluation of Internal Standard Responses During Chromatographic Bioanalysis: 
Questions and Answers, September 2019
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History of the Guidance
• AAPS Conference-Analytical Methods Validation: Bioavailability, Bioequivalence and Pharmacokinetic studies, December 3-5, 1990. 

• Federal Register Notice-Regulatory Guidances definitions were published for FDA Guidances on March 7, 1996.

• FDA Draft Guidance- Bioanalytical Methods Validation for Human Studies, December 1998.

• AAPS Workshop- Bioanalytical Methods Validation A Revisit With a Decade of Progress, Crystal City, VA on January 3-5, 2000.

• AAPS Workshop- Bioanalytical Methods Validation For Macromolecules, held at Crystal City, VA on March 1-3, 2000.

• FDA Draft Guidance- Bioanalytical Methods Validation for Human Studies, May 2001.

• AAPS Workshop- Quantitative Bioanalytical Methods Validation and Implementation: Best practices for Chromatographic and Ligand Binding Assays, May 2006.

• AAPS Workshop- AAPS Workshop on Current Topics in GLP Bioanalysis: Assay Reproducibility for Incurred Samples—Implications of Crystal City Recommendations May 1-3, 
2008.

• AAPS Workshop- Quantitative Bioanalytical Method Validation and Implementation: The 2013 Revised FDA Guidance held at Crystal City, VA on December, 2013

• FDA Draft Guidance- Bioanalytical Methods Validation for Human Studies, September 2013

• FDA Guidance- Bioanalytical Methods Validation Guidance for Industry, May 2018

• AAPS Workshop-ICH Harmonized Draft Guidance M10- Bioanalytical Method Validation Silver Spring, MD. June 10-12, 2019

• FDA Draft Guidance for Industry- Evaluation of Internal Standard Responses During Chromatographic Bioanalysis: Questions and Answers, September 2019

Crystal City-I

Crystal City-II

Crystal City-III

Crystal City-IV

Crystal City-V

Conference Reports CC-I-V
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History of the Guidance Conference Reports 
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•Scope of the Guidance

Presentation

• Clinical Studies-BA, BE, and PK in blood and urine

• Applications- INDs, NDAs, ANDAs, and may apply to veterinary 
drugs

• Clinical Studies-BA, BE, and PK, toxicokinetic, biomarkers

• Applications- INDs, BLAs, NDAs, ANDAs, 

• Non-clinical studies-BA, BE and PK in blood and urine

• INADs, NADAs and ANADAs

• Applies to chromatographic procedures (CCs) and ligand 
binding assay (LBAs)-that determine the level of drugs, 
metabolites, biomarkers …
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•Process and Procedures

Presentation

• Clinical Studies-BA, BE, and PK in blood and urine

• Applications- INDs, NDAs, ANDAs, and may apply to veterinary 
drugs

• Method Development

• Method Validation
• Accuracy
• Precision
• Linearity
• Analytical Range
• Specificity

• Stability

• Procedures, HPLC, HPLC-MS, HPLC-MS/MS, GC-MS, Advanced 
bioanalytics

• Fit-for-purpose
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•Evolution of the Guidance

Presentation



Slide 21

Presentation 

www.fda.gov

• History of the Guidance
• Development 

• Scope

• Evolution

• FDA Bioanalytical Studies-A regulatory science perspective 
• Who does bioanalytical studies and how

• How do these studies support FDA regulatory science and policy

• Bioanalytics
• Evolution and importance

• Innovation and discussion on emerging bioanalytical technologies
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•A Regulatory Science Perspective

FDA Bioanalytical Studies

▪ Regulatory science is a scientific discipline consisting of the development and application 

of scientific methods, tools, approaches, and other relevant processes derived from 

various scientific disciplines used to support regulatory and other policy objectives

▪ Regulatory research is focused on protecting and promoting the public health, identifying 

emerging technology, speeding innovation, while principally supporting review, policy and 

compliance, surveillance needs and requirements

Bioequivalence evaluation of innovator and generic Bupropion XL marketed drug products 
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•A Regulatory Science Perspective

FDA Bioanalytical Studies

• Who does bioanalytical studies?
FDA

CDER
Center for 

Biologics

Evaluation

(CBER)

Center for

Food Safety

And Applied

Nutrition (CFSAN)

Center for

Devices and

Radiological 

Health (CDRH)

Center for

Veterinary

Medicine 

(CVM)

OPQ Office of 

Regulatory Policy

Office of 

Generic Drugs

Office of 

New Drugs
Office of 

Translational Science

(OSIS)

DPADPQR
Division of

Product Quality

Research

Division of

Pharmaceutical

Analysis

OTR
Office of

Biotechnol

ogy

Products

Office of 

New 

Drug 

Products

Office of 

Pharmaceutical 

Manufacturing 

Assessment

Office of 

Lifecycle 

Drug 

Products
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•A Regulatory Science Perspective

FDA Bioanalytical Studies

• How does OTR-DPQR conduct bioanalytical studies?

Bioanalytical Program

▪ Bioanalytical (MV) Team

▪ Mass Spectroscopy Team

▪ Chromatography Team

▪ Rapid Response Complex Method 

Development Team

▪ Synthesis Team

▪ Advanced Analytics Team
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•A Regulatory Science Perspective

FDA Bioanalytical Studies

➢ Translating CDER research to support assessment, policy
➢ and Sponsors! 
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•A Regulatory Science Perspective

FDA Bioanalytical Studies

➢ Guidance Support

➢ Medical Counter Measures

➢ Product Performance

➢ Public Health

➢ Surveillance 
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• Regulatory Guidance Support

Presentation

P.J. Faustino, AB. Ciavarella, RC. Lyon and A.S. Hussain. Bioanalytical Methods Validation: A Laboratory Case Study Illustrating

the Application of the FDA/CDER “Guidance for Industry". FDA Science Forum. AH-03. Washington, D.C., April 2002.
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• Regulatory Guidance Support

FDA Bioanalytical Studies

A Modern View of Excipient Effects on Bioequivalence:  Case 

Study of Sorbitol.  Pharm. Res. 24(1) January (2007) 73-80

Clinical Studies-Excipient Effect
➢ Clinical Endpoint: Bioavailability

➢ Regulatory Objective: Effect of osmotic excipients

➢ Research Outcome: Bioavailability of BCS Class I 
high permebility drug not affected by osmotic 
excipient- BCS class III AUCs reduced >50%

➢ Regulatory Outcome: Importance of examining 
excipient effect on drug absorption-advanced the 
regulatory science of excipients excipient effects-
advised assessors to evaluate high risk excipients
during review of in vivo BA or BE studies and 
biowaivers for BCS Class III compounds
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• Regulatory Guidance Support

FDA Bioanalytical Studies

The Effect of Food on the Relative Bioavailability of 

Rapidly Dissolving Immediate-Release Solid Oral 

Products Containing Highly Soluble Drugs. 

Molecular Pharmaceutics, 2004, 1 (5), pp 357–362

Clinical Study-Food Effect Studies
➢ Clinical Endpoint: Bioequivalence

➢ Regulatory Objective: Effect of Food on a 
Class I Drug

➢ Research Outcome: Bioequivalence of BCS 
Class I Propranolol Drug Products not 
affected by Food

➢ Regulatory Outcome: Information provided 
to CDER assessors/reviewers of the 
importance of examining foodeffects on 
drug absorption for clinical studies: waiver of 
in vivo BA or BE studies
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• Medical Counter Measures

FDA Bioanalytical Studies
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Pre-Clinical Study-Galantamine
➢ Study Endpoint: Bioavailability

➢ Regulatory Objective: Evaluate novel galantamine 
formulations as a prospective medical counter-
measure for use in the event of a nerve agent attack. 
(DOD-FDA MCM project)

➢ Research Outcome: Both galantamine oral dissolving 
film and transdermal drug delivery systems (TDDS) 
were bioavailable

➢ Regulatory Outcome: Galantamine oral dissolving 
films can provide a fast drug release (in theater) and  
TDDS formulations can provided prolonged drug 
release (In theater and for civilian populations)
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• Product Performance

FDA Bioanalytical Studies

Clinical Study-Bupropion

➢ Clinical Endpoint: Bioequivalence

➢ Regulatory Objective: Evaluation of 
Innovator and Generic Bupropion XL Drug 
Products

➢ Research Outcome: The study results 
determined that the generic drug (TEST) 
product was not bioequivalent to the 
innovator (RLD)

➢ Regulatory Outcome: The rating was 
changed and the generic product was 
removed from the market
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• Public Health

FDA Bioanalytical Studies
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Brompheniramine

Brompheniramine Tannate Brompheniramine Maleate

Pre-clinical Study-Brompheniramine
➢ Study Endpoint: Bioequivalence

➢ Regulatory Objective: Evaluation of an in-house 
manufactured brompheniramine taste masked 
formulation to enhance compliance for pediatric 
patients

➢ Research Outcome: The PK profiles were not 
significantly different between the brompheniramine 
taste masked formulation and the commercial 
available formulation

➢ Public Health Outcome: Support the NIH-FDA 
Pediatric Formulation Initiative for the assessment of 
critical product quality attributes to advance the safety 
and efficacy profiles of pediatric products globally
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• Public Health

FDA Bioanalytical Studies

Pre-Clinical Study-Warfarin
➢ Study Endpoint: Bioavailability

➢ Regulatory Objective: Compare the PK profiles between 
the clathrate (crystalline form) and the amorphous 
polymorph form and establish a link between changes 
in product quality and bioavailability 

➢ Research Outcome: Prolonged elimination half-life of 7-
OH warfarin (15 vs 25hr) was observed for the 
amorphous formulation compared to clathrate 
formulation.

➢ Regulatory Outcome: Changes to the product quality 
(Warfarin API form) may alter the elimination profiles of 
active and inactive metabolites
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• Innovation Platforms for Bioanalysis

Advanced Bioanalytics
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•Advanced BioAnalytics

Advanced Bioanalytics
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Summary

www.fda.gov

• The FDA Bioanalytical Method Validation Guidance is a foundational document

• The history of the guidance (workshop reports) highlights the advancement of 
the regulatory science of bioanalytical method validation

• The FDA works with sponsors, regulators and academia to translate the 
regulatory science of bioanalytical method validation

• Innovation and the next technological steps for bioanalytics will 
challenge/advance the guidance

• Thank you for participating!
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• The Workshop Organizing Committee

• Dr. Larry (Sau) Lee and Dr. Thomas O’Connor 

• Drs Shakleya, Zhang and Wang
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• Regulated Bioanalysis Workshop: Current Requirements and Expectations

Workshop Session

• Office of Pharmaceutical Quality (OPQ) “Guidance and laboratory perspectives”

• Presentation 1 (9:15-9:35AM)
• Bioanalytical Method Validation: History, Process, and Regulatory Perspectives 

(BMV) Guidance-Dr. Patrick Faustino 

• Presentation 2 (9:35-9:55AM)
• Regulated Bioanalysis for Large Molecules-Dr. Jinhui Zhang

• Presentation 3  (9:55-10:15AM)
• Regulated Bioanalysis for Small Molecules-Dr. Diaa Shakleya

• Q & A Discussion (10:15-10:30AM)
• Science based perspectives for the application of the BMV


