	CHAPTER 2  BIOLOGICS AND BIOTECHNOLOGY DRUG SUBSTANCES OR PRODUCTS 
	INTRODUCTION
	SCOPE
	NEW MONOGRAPH FOR A BIOLOGICS AND BIOTECHNOLOGY DRUG SUBSTANCE
	Name  The name in a Request for Revision is designated using the United States Adopted Name (USAN) as outlined under the General Chapter Nomenclature <1121>. When a USAN name is unavailable, the Sponsor is expected to petition the USAN Council in a timely manner. Where the USAN name is in dispute, all names under consideration should be included in the Request for Revision.  At times, a nonproprietary proper name (often referred to as a generic name) can be selected by an applicant working with FDA.  If a substance is available from alternative sources and/or is manufactured by alternative technologies, the source or technology of manufacture should be included, e.g., Antihemophilic Factor Plasma Derived and Antihemophilic Factor Recombinant. 
	Description  Requests for Revision for biological/biotechnology-derived drug substances should include the structure, molecular weight, the Chemical Abstracts Service (CAS) registry number (American Chemical Society), and alternate names, if known.
	CAS Number  If it is available, the Request for Revision  should include the CAS registry number. Where more than one CAS number has been used to describe the molecule, the Request for Revision should include them all.


	DEFINITION 
	OTHER REQUIREMENTS
	  
	 

	SPECIFICATION
	Identification of a Biologics and Biotechnology Substance   
	Chromatography Liquid chromatography, particularly HPLC, commonly is used as an Identification test for ingredients. HPLC is used for a wide range of procedures, including peptide mapping, amino acid analysis, fingerprinting, and comparing the ingredient's chromatograms to those of the corresponding Reference Standard. Gas chromatography (GC) is used more commonly for lipids or lipid-like molecules.  Both HPLC and GC are separation techniques that permit selective elution of the molecule of interest (see General Chapter Chromatography <621>). 

	Identification of Counter-ions  In a few instances, identification of a counter-ion may be necessary as part of an Identification test, e.g., Heparin Calcium (see General Chapter Identification Tests–General <191>).  For procedures not included in General Chapter <191>, the Request for Revision should include a complete description of reactions and acceptance criteria. The Request for Revision also should include information on reagent purity, solution concentrations, and the procedure’s relative sensitivity and specificity. Validation data should show procedure acceptability for the drug substance (see General Chapter Validation of Compendial Methods <1225>). 
	Purity  The determination of absolute or relative purity of a biologics and biotechnology drug substance presents considerable analytical challenges, and the results generally are method dependent.  The analytical procedure of choice should allow complete separation of the desired product and product-related substances from impurities (see below). Normally, it is very difficult to confirm complete separation by one procedure.  Thus, a biologics and biotechnology drug substance’s purity generally is assessed by a combination of analytical procedures.
	Impurities  The Request for Revision for a new biologics and biotechnology drug substance monograph should include a procedure and limits for any impurities that affect or have the potential to affect the drug substance's safety or efficacy, and may require identification of a counter-ion as part of an Identification test.  USP will follow nomenclature and approaches for impurities shown in Table 1.  The Request for Revision will include only procedures that control actual but not theoretical impurities.  When different source and manufacturing methods result in different impurity profiles, different sets of procedures may be needed.  The acceptance criteria for impurities included in a Request for Revision should be based upon data obtained from lots used in preclinical and clinical studies and manufacturing consistency lots.
	To identify and quantify impurities, an external rather than an internal standard is preferred because internal standards may obscure other impurities. When possible, official USP impurity Reference Standards are the best option when one is quantifying identified impurities.  If such standards are unavailable, the Request for Revision may include relative response factors and relative response times for a utilized chromatographic or electrophoretic method. 
	Heavy Metals and Other Residual Metals  A test for heavy metals may be included in the Request for Revision if they affect or have the potential to affect the safety or efficacy of the drug substance.  The Heavy Metals test is described in the General Chapter Heavy Metals <231>.  The Request for Revision should include validation data to ensure that the proposed methods have the requisite selectivity and quantification limit to support proposed acceptance criteria. Validation for heavy metals should consist of a Limit of Detection and Specificity.  If a method other than those described in General Chapter <231> is used, the Request for Revision should include sample preparation, experimental procedure, acceptance criteria, and validation consistent with General Chapter Validation of Compendial Methods <1225>.


	Quantitation  The Request for Revision should include a suitable procedure for quantitation of a biologics and biotechnology drug substance.  A Quantitation test procedure determines the content (mass) of a drug substance and can be performed by a suitable physicochemical procedure, e.g., colorimetry, spectrophotometry, HPLC, or electrophoresis. 
	Chromatography  Both GC and LC procedures may be used for the Quantitation test, depending upon the nature of the molecule.  To ensure a smooth transfer of procedures to a compendial standard, the Request for Revision should include several important pieces of additional information beyond those noted generally for the Quantitation test. These include the brand and size of the analytical column, alternative columns, mobile phase and column temperature control, and solution stability. A critical piece of information is the system suitability parameters. They usually are obtained through carefully completed validation studies and should be defined clearly in a Request for Revision.

	Potency Test  The Request for Revision should include a suitable validated procedure for the determination of potency of a biologics and biotechnology drug substance.  Potency of a biologics and biotechnology drug substance provides an assessment of its biological property(ies) that describes the drug substance's specific ability or capacity to achieve a defined biological effect.  Examples of the procedures that can be used to measure potency include: 1) animal-based biological procedures, which measure an organism’s biological response to the drug substance; 2) cell culture–based biological procedures, which measure biochemical and physiological response at the cellular level; 3) biochemical procedures, which measure biological activities or biological responses induced by immunological interactions; and 4) ligand or receptor binding assays, which are based upon in vivo attribute(s) of the drug substance.  

	ADDITIONAL TESTS

	NEW MONOGRAPH FOR A DRUG PRODUCT
	Description   A qualitative description of the dosage form should be provided (e.g., color, appearance, clear liquid, suspension) in the beginning of a monograph  The Description should include the Official Name, Labeling, and Packaging and Storage statements, as discussed under the Drug Substance section of this guideline.  The Request for Revision should also contain additional information about the formulation, dosage, and approved usage.  This information is usually available from the package insert and will assist USP staff and Expert Committee members in evaluating the Request for Revision.
	Official Title The Official Title of a drug product is generally a combination of the active ingredient or moiety, a description of the dosage form type, and the mode of administration.  Because dosage forms may differ in formulation, release characteristics, and dose, depending upon route of administration and other factors, USP assigns them different official names and thus different monographs.  
	Labeling Monograph labeling statements (see General Notices) that are intended to affect the packaging usually are added only when there is a substantial risk to the public health.  These statements indicate a requirement for specific packaging elements or cautionary statements (such as Dilute before use).  The labeling section of a package insert may also contain required labeling to indicate which compendial tests and/or procedures in the drug product monograph are applicable.


	DEFINITION
	OTHER REQUIREMENTS
	SPECIFICATION
	Identification Test   The Request for Revision should include one or more procedures for the Identification test that are sufficiently specific to allow unequivocal identification of the active ingredients in the product(s).  In general, the procedures used for the Identification test of the biological substance also can be used for the biological product.  Several procedures, including physicochemical, biological, and/or immunochemical, may be necessary for the Identification test.  Typical procedures may include chromatography (GC, HPLC), electrophoresis (PAGE, IEF, CE, other), immunochemical methods (immunodiffusion, immunoelectrophoresis, dot-blot, Western blot, ELISA, RIA), amino acid analysis, N- or C-terminal sequencing, peptide mapping, suitable fingerprinting analysis, enzyme activity, and bioidentity test, provided that excipients in the dosage form are non-interfering.  When an excipient interferes with an Identification test procedure, additional or alternative tests may be required.   For example, it may not be possible to perform a “fingerprint” test (peptide mapping) for a therapeutic protein if human albumin is used as an excipient.  In such cases, another procedure for the Identification test should be included in the Request for Revision.  Where required, the Identification test can be a combination of two or more procedures mentioned above, e.g., HPLC-MS.  Validation of an Identification test procedure is described in the General Chapter Validation of Compendial Methods <1225>.  
	Impurities   In general, the Impurity test of a biologics and biotechnology drug product monograph is intended to limit only specified impurities that may increase during shelf-life (e.g., aggregates, degradants).  These impurities are identified through suitable stability studies.  For new drug product monographs, USP will follow the nomenclature and approaches shown in Table 1. Where different dosage forms yield different impurity profiles, appropriate Impurity test procedures for each dosage form should be included in the Request for Revision.  In this case, the Request for Revision should indicate the procedure to be provided in product labeling.  However, if there is no USP monograph for the corresponding substance, the Request for Revision for the product should contain the procedures for Product- and Process-Related Impurities, as described in the drug substance section above. Validation of the Impurity test procedures should be based upon recommendations in General Chapter Validation of Compendial Methods <1225>.  Data from representative analyses should be included for at least three typical production lots.  In addition, the Request for Revision should include data from accelerated stability studies to identify potential degradants.  
	Quantitation Test   The Request for Revision should include suitable procedures for the quantitation of the active ingredient(s) and relevant excipients.  Excipients are relevant if they have a physiological, biochemical, biological, clinical, stability-attributing, or other known role in the formulation.  When possible, the Quantitation test procedures should be stability indicating. Additional information about the Quantitation test is provided in the drug substance section of this guideline.
	Total Protein Content  The Request for Revision for a protein drug product should contain a procedure to allow determination of total protein content as part of the Quantitation test.  A procedure(s) for the Total Protein Content is necessary because the potency or biological activity is expressed in specific activity units per mass unit, e.g., milligram or microgram.  Seven procedures to allow determination of Total Protein Content are described in detail in the General Chapter Biotechnology-Derived Products–Tests <1047>.  The choice of a procedure depends upon the nature of the biologics and biotechnology product, the availability of instrumentation, and other factors. Validation of the procedures should be based upon recommendations in General Chapter Validation of Compendial Methods <1225>.  Data from representative analyses should be included for at least three typical production lots.

	OTHER SPECIFIC TESTS
	    
	Disintegration  A Disintegration test procedure usually is not acceptable as a means of satisfying the Performance test for a biologics and biotechnology drug product. 
	Drug Release  This performance test parallels the Dissolution test, but is intended for modified-release drug products. For information not covered in General Chapter Drug Release <724>, Requests for Revision  should describe this procedure, including multiple sampling times and multiple acceptance values. Multiple dissolution conditions may be required to represent varying gastrointestinal conditions.  Sampling times and acceptance criteria may vary depending upon the procedure and the product.  Typically, sampling times for the drug release procedure will include an early time to demonstrate absence of dose dumping, a time that covers the total dosing interval, and at least one time between the two extremes.  The Request for Revision should include a detailed sampling plan, proposed acceptance criteria, and dissolution profiles over at least three production lots.



	ADDITIONAL TESTS  
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