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Why worry about ancillary and process 
materials?
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<1043> says…

“Careful scrutiny of the materials used in 
manufacturing is necessary to prevent the 
introduction of adventitious agents or toxic 
impurities, as well as to ensure the ultimate 
safety, effectiveness and consistency of the 
final product.”
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Fetal Bovine Serum Advisory Panel- Scope 

FBS and other types of serum are important 
components of biotechnology industry

There is a lack of standards to measure the quality of 
these products 

Formation of a USP Panel to work on setting standards 
for Bovine Serum Products.

The FBS panel reports to the BB CGT EC and BB VV EC

Scope of the panel is to address issues related to: 
Characterization of bovine serum products
Requirements for a standard for FBS products
Functionality tests for FBS
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<1024> Bovine Serum Chapter Status

Chapter Outline
• Introduction
• The uses of Fetal Bovine serum
• Serum Harvesting and Collection
• BSE/TSE risks
• Testing and control of Adventitious Agents
• Characterization of Bovine Serum
• Conclusions

Timeline
Submitted to PF
Publication in PF 34(3) – May/june 2008
90 days public comment period
Expected Official with USP32 1S
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Fetal Bovine Serum (FBS) Specifications –
Test Chapter Development

Definition
Packaging and Storage
Labeling
USP Reference Standards
pH <791>
Osmolality <758>
Total Protein <1057>
Endotoxins<85>
Sterility <71>
Adventitious Agents
Identification

Electrophoresis profile
Ouchterlony (double diffusion)
RID

Specific Tests
Hemoglobin levels <851>
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<90> Bovine Serum Quality Attributes and 
Functionality Tests

Draft Chapter to be finalized based on 
method development and compendial
verification studies

Tentative publication date is PF34(4) - July-
August 2008

90 days for public comments period

Expected Official with USP32 2S 
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Structure of the <090> Chapter

Bovine Serum Quality 
Attributes and Functionality 

Tests <090>

Bovine Serum 
Specifications Functionality Tests

Fetal Bovine Serum

Other Bovine Sera
( future projects)

Growth Promotion Tests

Other tests 
(future projects)
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FBS Specifications

Osmolality: 280-360 mOsm/Kg
Total Protein: 30-45 mg/mL
pH: 7-8
Endotoxins: <10 Units/mL
Hemoglobin levels <30 mg/dL
Sterility: Meet requirements under <71>
Electrophoresis profile (normal, compared to RS?)
RadialImmunoDiffusion (RID) (normal, compared to RS?)
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FBS Specifications

Data collected from surveying suppliers, 
shows variability
Ranges were chosen to promote 
harmonization between manufacturers, but 
also harmonization with the European 
Pharmacopeia (EP)
Lack of characterized standard used with the 
tests method for FBS
Need to conduct independent study for 
verification and validation of the methods
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FBS Compendial verification 
(USP methods)

Fetal Bovine Serum (FBS) Samples
1- Supplier 1
2- Suppler  2-a
3- Supplier 2-b
4- Supplier 3-a
5- Supplier 3-b
6- Supplier 4

Methods
pH <791>
Osmolality <758>
Total protein <1057>
Hemoglobin content <851>
Endotoxins <85>
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Osmolality
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Hemoglobin

Hemoglobin (<15 mg/dL)
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Endotoxins

Endotoxins 
Current monograph requirements(<15 EU/mL)
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Compendial Verification- Conclusions

Very little variability for pH and Endotoxins
Levels of endotoxins are very low compared to 
data from suppliers

Variability for total protein between suppliers 
and between methods

Do we need to consider other methods?

Variability for Hemoglobin levels but all 
results are below the limit set at <15 mg/dL

Do we need to consider revising ranges for 
these analytes?
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FBS Methods development

Methods to develop
Electrophoresis profile
Radial ImmunoDiffusion (RID)

Fetal Bovine Serum (FBS) Samples
FBS from different suppliers
Control Human Serum (for Electrophoresis)
Horse Serum
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USP Study- Conclusions

USP study shows some variability but overall consistency 
between suppliers for FBS specifications

Results provide good basis for developing standards for 
FBS 

Highest quality of FBS is needed by end users
and demanded by regulators (under cGMPs)

USP Strategy: 
Finalize the methods development
Move the monograph specifications to the <090> 
chapter
Identify a good reference material
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Protein A

Protein A is used in the purification of most 
monoclonal antibodies
Leakage of Protein A is monitored via an ELISA
The protein A ELISA is either developed by each 
antibody manufacturer or a commercial kit is 
used 
Of concern is the lack of a universal standard
The objective is to provide a standard to aid in 
an accurate determination of the amount of 
residual Protein A 
At low levels Protein A is not considered to be of 
a concern for safety
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Protein A Ad Hoc Advisory Panel

Reports to the B&B Proteins and Polysacchrides Expert 
Committee
Chair:  Michael Mulkerrin, PhD, Oncomed
Anita Szajek, PhD, USP Liaison
Walter Hauk, PhD, USP Statistician

Panel Members:
James Bingham, PhD, Amplimmune
Tomas BjÖrkman, PhD, GE Healthcare
Russell Hart, PhD, Luminos (Assay Designs)
Kenneth Hoffman, PhD, Cygnus Tech
Anders Larsson, PhD, Immunsystems AB
Jay Madan, Reliance
Ariane Marolewski, PhD, Repligen
Victor Van Cleave,PhD, Viral Antigens
Helen Wood, Millipore
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Protein A Advisory Panel

“…It is the purpose of this advisory panel to 

develop a monograph for protein A that defines 

the standard of quality for this very common 

process material.   Also, an associated reference 

standard should be developed that will provide 

a crucial common measure for the residuals-

tests used to demonstrate the removal of 

protein A from the drug substance…”
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Protein A Chapter and Reference Standard

Objective is to develop the a Chapter and the 
associated Reference Standards for the Protein A 
molecules that are used in the purification of 
Monoclonal Antibodies

Intended for two uses
Standard for demonstration of quality 
attributes

Standard for the Protein A impurity ELISA

Specifications for each available Protein A 
construct in USP Chapter <130>
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Protein A Constructs

Free of Animal 
Components

Free of Animal 
Components

Free of Animal 
Components

Free of animal 
component

B-domain:  
alkaline-
stabilized by 
site-directed 
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and 
tetramerized; 
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membrane 
binding AA 
sequence; 
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domains; 
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Major Activities to Date

Inception of the committee and recruiting the 
membership - June 2005
First Committee meeting August 2005 
Submission of draft monographs - October 
2005
Workshop - 18 October 2005
Methods Development- June 2006
Agreement on the specifications - July 2006
Reference standard fills completed –
December 2006
Monographs submitted to PF – Jan 2007
PF publication – May 2007
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Protein A Chapter Development

Content of the Chapter <130>:
Types of testing

Identity
Purity
Protein Concentration
Functional assay
Impurities

Testing protocols 
SOPs provided by the sponsors

• Assay development required
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Collaborative Study

Demonstrate the applicability of the 
reference standards for its intended use in 
the Protein A ELISA

ELISA kits:  cross-platform variability
Inter-laboratory variability
Plate effect
Appropriateness of USP Protein A reference 
standard configuration
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Protein A Chapter

Chapter <130> Protein A Quality attributes
Published in Pharmacopeial Forum  33(3) 
Will become official in USP 31 NF26 
Upon Approval of B&B Proteins and Polycscaccharides
Committee reference chapter will be published  
Reference Standard will be made available through 
USP, currently in collaborative testing
Standard Pharmacopeial Assay for protein A 
constructs will be published in USP <131> Residual 
Protein A Testing

ELISA Collaborative study
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