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A Drug Product ―

• As defined in Federal Food, Drug, and 
Cosmetic Act (FD&C Act):

articles intended for use in the diagnosis, cure, 
mitigation, treatment or prevention of disease in 
man or other animals; articles intended to affect 
the structure or any function of the body of man or 
other animals.
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Biologics are drugs



Protein products have been approved under both the FD&C Act and the PHS Act.

Beginning in the 1980s, sponsors began to seek approval under FD&C Act for recombinant versions of approved protein products.

FDA has approved follow-on protein products through 505(b)(2) of the FD&C Act.





A Biological Product ―

• As defined in Section 351(i) of the Public 
Health Service Act (PHS Act):
“…a virus, therapeutic serum, toxin, antitoxin, 
vaccine, blood, blood component or 
derivative, allergenic product, or analogous 
product, or arsphenamine or derivative of 
arsphenamine (or any other trivalent organic 
arsenic compound…)”
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Applicable to the prevention, treatment or cure of a disease or condition of human beings



Some are defined by use (vaccines) others by their origin (blood and blood products)



Many are not completely characterizable using current technology



Some nature source proteins reg as drugs, others as biologics
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Proteins can include non protein components (e.g. glycosylation)



May be mixtures of distinct entities (heterogeneity)
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Individual protein molecules can be described by up to four levels of protein structure.



Each of these will be described in more detail.





Secondary structure refers to regularities in local conformations, maintained by hydrogen bonds between amide hydrogens and carbonyl oxygens of the peptide backbone.



Tertiary structure describes the completely folded and compacted polypeptide chain and is stabilized by interactions of amino acid side chains in nonneighboring regions of the polypeptide chain.



Quaternary structure involves the association of two or more polypeptide chains into a multisubunit or oligomeric protein.





Proteins have expected:
•

 

Size, charge, hydrophobicity
•

 

Correct folding (S-S bonds)
•

 

Subunits
•

 

Glycosylation
•

 

Bioactivity

& Unexpected:
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A valid biological assay to measure the biological activity should be provided by the

manufacturer. Examples of procedures used to measure biological activity include:

· Animal-based biological assays, which measure an organism's biological response

to the product;

· Cell culture-based biological assays, which measure biochemical or physiological

response at the cellular level;

· Biochemical assays, which measure biological activities such as enzymatic

reaction rates or biological responses induced by immunological interactions.

Other procedures such as ligand and receptor binding assays, may be acceptable.



Potency (expressed in units) is the quantitative measure of biological activity based

on the attribute of the product which is linked to the relevant biological properties,

whereas, quantity (expressed in mass) is a physicochemical measure of protein

content. 



Unlikely that a manufacturer of an FOP could demonstrate that its product is chemically ID to an already approved product



Abbreviated Application —

• One that relies, to at least some extent, on the 
Agency’s conclusions about the safety and 
effectiveness (or safety, purity, and potency) 
of an approved (or unlicensed) product

• Under the PHS Act – no explicit pathway

• Under the FD&C Act – two pathways
– 505(j)
– 505(b)(2)
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J – duplicates (same active ingredients(s), bioequivalent, same dosage form, strength, route, labeling and conditions of use



By establishing that the ANDA product is the same as the innovator, the agency can rely on its finding of safety and efficacy for the innovator  Most, but not all, products approved under 505j are therapeutically equivalent and in many jurisdictions can be substituted at the pharmacy level



B2 – applicant can rely on pub lit or agency’s finding of  S and E to support approval – applicant must demonstrate such reliance is scientifically justified



Terminology
• Pharmaceutical Equivalents

Drug products in identical dosage forms that contain identical amounts of the identical 
active drug ingredient or (e.g., for modified 
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Pharmaceutical equivalents – drug products in identical dosage forms that contain identical amounts of identical active ingredient or that deliver identical amounts of active drug over identical dosing period



Therp equiv are pharm equiv for which bioequiv has been demonstared



Worth noting, a FO might not necessarily be intended as a duplicate – might be “second generation”, an intentional difference of improvement



Other Relevant Terminology
• Comparability

The comparison by the manufacturer of a biological 
product before and after a manufacturing change to 
demonstrate that the safety, identify, purity, and potency 
remain unchanged http://www.fda.gov/cder/Guidance/compare.htm

• Follow-on
Informal term, referring to products intended to be 
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FDA Guidance Concerning Demonstration of Comparability of Human Biological Products, Including Therapeutic Biotechnology-derived Products

Center for Biologics Evaluation and Research (CBER)

Center for Drug Evaluation and Research (CDER)

APRIL 1996

http://www.fda.gov/cder/Guidance/compare.htm
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Structural 

Manufacturing data

Physical/chemical 

Functional

Animal data

Bioassays

Clinical

Prior finding of safety and efficacy for reference product(s)	

Pharmacokinetics (PK)

Pharmacodynamics (PD)

Other (including immunogenicity)





Consider the Following
• 
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Would need to demonstrate that repeated switches did not negatively impact safety or efficacy



Amount and type of new data will be influenced by the extent to which 



A protein may be fine on its own: safe and effective

Freely switching between one protein and a copy could set up immune response because each is slightly different

Can’t predict from science right now, would need to test in people

Random switches could be dangerous







http://oversight.house.gov/documents/20070326104056-22106.pdf
http://www.fda.gov/cder/guidance/1397fnl.pdf
http://www.fda.gov/ohrms/dockets/dockets/04P0231/04P-0231-pdn0001.pdf
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