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Continuing Equivalence:  A Roadmap



Federal Food, Drug, and Cosmetic Act
Public Health Service Act

 FD&C Act

– (b)(1)

– (b)(2)

– (j)

– (j)(2)(C)

–OTC

– safety/efficacy and identity, strength, quality, purity, potency

– NDA/ANDA approved

PHS Act

– PHS:  prevention, treatment, or cure of disease 

–safety, purity, potency

–BLA licensed

 USP

– (Identity), strength, quality, purity

 ICH 

– Quality



USP Role Under Federal Law

 1820 USP—independent, national pharmacopeia

 1906 Food & Drugs ―Wiley‖ Act

– Feds can act if adulterated or misbranded

– USP strength, quality & purity

 1938 Federal Food, Drug, and Cosmetic Act (FD&C Act)

– FDA application—safety—but no preapproval

– USP identity (drug named in official compendium)

USP packaging & labeling

 1962 FD&C Drug  Amendments

– FDA pre-market approval authority; safety & efficacy

– FDA authority to require manufacturing controls:  

GMPs—assure safety + identity, strength, quality & purity

 1997 FDA Modernization Act Amendments

– USP Positron Emission Tomography (PET) standards



Pharmaceutical Equivalence and Bioequivalence

Reference Listed Drug (WHO Comparator Pharmaceutical Product)

Critical to approach—must be stable via careful post-approval 

change control

 Pharmaceutical Equivalence

– Defined at 21 CFR 320 

– BPCI Act:  ‗similar‘ statements  

 BA/BE—harmonization close and could advance further

Continuing equivalence:  Is there an end to the story?

RL Williams and Vinod Shah, Journal of Generic Medicines, 

July 2008
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The Food and Drugs Landscape:  White Papers



Class I Drug: Over Discriminating

Metoprolol BE Study 
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Class II Drug: Under Discriminating
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From: Blume and Mutschler. (1989) 

Bioäquivalenz. Govi-Verlag, 

Eschborn.

From: Lobenberg et al. 

Pharm Res 2000

Dissolution Profile of Two Commercial Formations of 

a Class II Drug in Simulated Intestinal Fluid pH 7.4



Take Aways

What Is the question?

– How to assure continuing equivalence

– Continuing equivalence for chemical drugs:  PE, BE and then TE

– For biosimilars, it‘s interchangeability (one-way), not comparability

 The US has a robust system to assure continuing equivalence

Manufacturers, FDA, USP all play a role

 Process drift is a signal that continuing equivalence may be 

in jeopardy
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Biopharmaceutics Classification System:  Update



WHO Essential Drugs

325 Medicines

260 Drugs

123 Oral IR



Take Aways

 67% of WHO IR drugs at High Solubility

 68% of US Top 200 drugs are HS

 BCS Approaches applicable to the majority of drugs—

WHO Essential Medicines and US Top 200

 Allows opportunity to assess impact of process drift on 

BE at low cost



Slide Topic Info Line

Zidovudine

12/7/2010

SGF pH 4.5 

SIF

In Vitro Similarity (IVS)



Amoxicillin

12/7/2010



Slide Topic Info Line

Mexico:  Metronidazole

12/7/2010



Metronidazole Summary

Country Manufacturer SGF pH 4.5 SIF

Peru Genfar + - -
Hersil - + +
Alkem + - -
Sanofi - - -

Mexico Liomont - - -
Sanofi - - -

Argentina Baliarda - + +
Lazar + - -
Sanofi - - -

Austral - - -
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The ―Pharmacopeia‖:  1) USP and 2) NF

Productivity:

 370 New Official Monographs 

 1,201 Revised Official Monographs 

 43 New Official General Chapters 

 89 Revised Official General Chapters



Drug Substance Monographs



Drug Product Monographs and General Chapters



Glutathione Example: Assay 



USP Reference Standards

USP Offers More than 2,500 Reference Standards for 

Use in the Full Range of USP–NF Tests and Procedures

USP Reference Standards Have Been Rigorously Tested 

by USP, Industry, and Government Scientists

Productivity:

 728 New Reference Standards

 931 Replacement/Continuing 

Reference Standards



Take Aways

 FDA does BA/BE

USP does Performance test (with PVT and reference materials)

Other countries—Performance test may not signal BA/BE 

(continuing equivalence)

 BA/BE needs GMPs and careful clinical/in vitro studies to 

establish/document

 In countries without GMPs and BA/BE requirements, USP 

Performance test signals performance but may not signal 

BA/BE
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US Reference Listed Drug

 Most important selection criteria in order of preference: 

USP RLD

– Defined in Orange Book

– Typically Innovator

WHO

– Approval in ICH and associated countries

– Pre-qualified by WHO

– Extensive, documented use in clinical trials

– Reported in peer-reviewed scientific journals

– Long and unproblematic post-market surveillance. 



Would/Could USP Do This? 

Obtain from US market

 Five years in advance of patent expiry

 Study in USP laboratories—characterization and dissolution 

in three media

 Prepare and release as Certified Drug Product Reference Material—

packages for national/international BE studies

Could lead to only one BE study for many markets

 Pros/Cons:  to be considered (e.g., what about non-US national 

comparator pharmaceutical product)



Additional Payoff to Global ―RLD‖

Every pharmaceutical ingredient or formulated product, together 

with its packaging materials, has unique characteristics or 

‘fingerprints’ that can be probed using various regions of the 

electromagnetic spectrum.





Take Aways

Manufacturers

– QbD undergirds continuing equivalence

 FDA and USP 

– Create standards that assure continuing equivalence (law, regulations, 

guidances, compendial monographs)

Monitoring is key to success

– Process drift

– Periodic studies for PE and BE

– BCS and USP monographs are low cost ways to monitor

– Change brings in requirement for further study/FDA involvement

Reference Listing Drug

– The link to clinical trial material and documentation of safety and efficacy
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