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Recognition of USP Standards in Federal Food Drug and 
Cosmetic Act (FDCA)

• Section 501(b) - Adulterated Drugs and Devices 
– A drug or device shall be deemed to be adulterated if it purports to be or 

is represented as a drug the name of which is recognized in an official 
compendium, and its strength differs from, or its quality or purity falls 
below, the standards set forth in such compendium.  

– Such determination as to strength, quality, or purity shall be made in 
accordance with the tests or methods of assay set forth in such 
compendium…

• Section 502(g) Misbranded Drugs and Devices  
– A drug or device shall be deemed to be misbranded if it purports to be a 

drug the name of which is recognized in an official compendium, unless 
it is packaged and labeled as prescribed therein.



Provisions of the FD&C Act apply to biologics regulated 
under PHS Act

• PHS ACT  (42 USC 262)
– 262(j) Application of FDCA: 

• The Federal Food, Drug, and Cosmetic Act… …applies to a 
biological product subject to regulation under this section, except 
that a product for which a license has been approved under 
subsection (a) shall not be required to have an approved application 
under section 505 of such Act (21 U.S.C. 355)

• Biological products approved under the PHS Act 
are subject to the adulteration and misbranding 
provisions of FD&C Act

• If an official monograph in USP -NF is available, the 
biological product should conform



A Collaborative Process
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2010–2015 ECs—Organized by Compendium



Biologics and Biotechnology Expert Committees & Panels
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Biologics and 
Biotechnology 
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Recombinant 

Coagulation Factors

Expert 
Committees

Expert 
Panels



USP Standards in the Biopharmaceutical Lifecycle

IND BLA/NDAEarly Clinical Market

USP Vertical Standards: 
Monographs and Reference 
Materials

Pending 
Standards

USP Horizontal Standards: General Chapters & 
Reference Materials for Procedures

USP Horizontal Standards: General Chapters & 
Reference Materials for Ancillary & Process Materials



Biologics Standards



Horizontal Standards - Procedural

Benefits:
• Access to validated procedures and procedure performance 

criteria early in development
• Solid anchor point for product characterization
• Facilitate comparability during all development stages 
• Directly apply ICH guidance, including:

– Q5E
– Q6B

• Establish consistency in analytical expectations



From General to Specific - Procedures

<1084>
Glycoprotein and

Glycan Analysis – Introduction and Choice of Analysis Methods

<212>
Oligosaccharide Analysis

<210>
Monosaccharide Analysis

Monosaccharide 
Mixes 1–4

Oligosaccharide mixtures
from 
-Human � acid Glycoprotein
-Fetuin
-RNAse B
-Human IgG

Single 
Monosaccharides

Guidance 
&Information

Procedures 
&Performance 

Criteria

Procedural 
(Horizontal) 

Standards for 
System 

Suitability & 
Validation



<1084> - Glycoprotein Analysis Strategies



<1084> Glycoprotein Analysis Strategies



Vertical Standards & Critical Quality Attributes

Benefits:
• Clearly define identity, strength and purity, as well as other 

important quality attributes at the product level
• Allow independent testing and verification based on a public 

standard

Challenges in Standard Development:
• Inclusion and bridging to new analytical technology
• Complexity of specifications and system suitability criteria
• Product- vs. Product-class specific requirements
• Biological potency assignments and unit maintenance

– Across manufacturers
– Internationally



Linkage of Vertical and Horizontal Standards



Linkage of Vertical and Horizontal Standards



From General to Specific – Biological Potency

!"#$#%�&��������������
��
�

!"#$'%�
(�
���������
��������
��

(��
��

!"#$)%�
*�����	�����
�����������
��

(��
��

!"#$$%�
+
���
��������

��������
��
(��
��

!"""%�*������
���
(�
���������

��������
��(��
��

!")"%���������
(��
��

Guidance 
&Information

General
Requirement

Product-Specific
Requirement

Insulin 
Monograph

Product Quality 
Attributes



USP Bioassay Resources

http://www.usp.org/USPNF/bioassaySimulator.html



A Word on Units

USP General Notices:
5.50.10. Units of Potency (Biological)
For substances that cannot be completely characterized by chemical 

and physical means, it may be necessary to express quantities of 
activity in biological units of potency, each defined by an 
authoritative, designated reference standard.

Units of biological potency defined by the World Health Organization 
(WHO) for International Biological Standards and International 
Biological Reference Preparations are termed International Units 
(IU). Monographs refer to the units defined by USP Reference 
Standards as “USP Units.” For biological products, units of potency 
are defined by the corresponding U.S. Standard established by 
FDA, whether or not International Units or USP Units have been 
defined



Key Characteristics of Traditional Pharmacopeial RS

• Suitability is determined based on the compendial 
method(s) and use(s)

• Material is reflective of the article of commerce for the 
particular product or product class

• Activity assignment is linked to a single assay and may 
or may not be linked to mass



The Role of the Reference Standard



� USP XI, 1935:  “In order to facilitate the use of biological and other assays and to 

insure greater uniformity in their applications, a number of reference standards have 

been prepared under the authority of the Board of Trustees of the USP…”

� “USP Reference Pepsin…having a digestive power of 3000 times its weight of egg 

albumin…to be used as a reference standard in assaying pepsin.”

� 1947:  USP Insulin Reference Standard available

� USP XV, 1955:  USP Heparin Sodium RS for sheep plasma assay; USP 

Tetracycline HCl for microbial assay; description in USP of FDA’s certification program 

for antibiotics batch release

� 1978-1982:  USP takes on FDA’s antibiotic master standards, includes CFR section 

on Antibiotic Regulations in 1980 revision of USP, FDA ends batch certification process 

in 1982.

� 1980-2000:  FDA shares US Reference Endotoxin with USP; USP Endotoxin RS 

released; Chorionic Gonadotropin; Positive/Negative Bioreaction
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Past



� -60+ in USP catalog

�

� -Roughly half are monograph-specific; other half are for general 
chapters

� -Most widely used are endotoxin, heparins, insulins

� -Recent growth in peptides collection (desmopressin, goserelin, 
gonadorelin all released since 2005) as well as standards for 
ancillary and process materials (e.g. protein A)

�
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Present



� Over 30 new biologics standards in development, including…

� FBS

� Epoetin

� Filgrastim

� rAlbumin Human

� Glucagon Receptor Cell Line

� What other standards do we need?? 

http://www.usp.org/referenceStandards/industryParticipation/newIdeas.html
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Future



Major Themes and Initiatives for 2010-2015

� Biological Potency Tests:

� Implementation of new USP Chapters

� Assay transitions: animal to cell, cell to binding, activity to amount of 
substance – questions of equivalence and units

� Modernization of assays

� Procedural Standards and Ancillary and Process Materials

� Growing the portfolio to support all biologics

� Modernization of analytical approaches

� Product-Class Standards:

� Monoclonal antibodies

� Enzymes

� Others?



Defined Unit of 
Measurement

Result

Primary Reference 
Measurement Procedure

USP Compendial 
Procedure

Manufacturer’s reference 
measurement procedure

Manufacturer’s working 
measurement procedure

Routine measurement 
procedure

Certified Reference 
Material

Manufacturer’s house 
standard

USP Reference Standard

Manufacturer’s working 
standard

Manufacturer’s product 
sample
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Metrology: Applied to Pharmaceuticals

The Ideal State

SI




