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I
Ibandronate sodium monohydrate....................................... 3061
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anti-D ..................................................................................... 2974

Immunoglobulin for intravenous administration, human
hepatitis B .............................................................................. 2997
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Kelp........................................................................................... 1576
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Ligusticum root and rhizome ............................................... 1586
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Linseed ..................................................................................... 1589
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(2.9.42.) .................................................................................... 424
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Liquid (fluid) extracts .............................................................. 925
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Liquid maltitol ........................................................................ 3316
Liquid paraffin ........................................................................ 3637
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veterinary............................................................................... 1008
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Liquid sorbitol (crystallising)................................................ 4042
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Liquid sucrose ......................................................................... 4082
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Liquorice dry extract for flavouring purposes .................... 1590
Liquorice root ......................................................................... 1591
Lisinopril dihydrate ................................................................ 3245
Lithium carbonate .................................................................. 3247
Lithium citrate ........................................................................ 3248
Live biotherapeutic products for human use ........................ 935
Live biotherapeutic products, microbiological examination
of (tests for enumeration of microbial contaminants)
(2.6.36.) .................................................................................... 262
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Loosestrife ............................................................................... 1593
Loperamide hydrochloride.................................................... 3250
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Lopinavir.................................................................................. 3253
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Loratadine................................................................................ 3257
Lorazepam ............................................................................... 3259
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Lufenuron for veterinary use ................................................ 3264
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Lysine acetylsalicylate, DL-..................................................... 3270
Lysine hydrochloride.............................................................. 3272
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Macrogol poly(vinyl alcohol) grafted copolymer ............... 3284
Macrogol stearate.................................................................... 3286
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Magnesium acetate tetrahydrate ........................................... 3293
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Magnesium citrate .................................................................. 3300
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Magnesium gluconate ............................................................ 3301
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Magnesium lactate dihydrate ................................................ 3303
Magnesium oxide, heavy ..............................................11.5-6004
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Malathion................................................................................. 3312
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Mannitol .................................................................................. 3319
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Mastic ....................................................................................... 1609
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Mate leaf..........................................................................11.6-6172
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(3.1.10.) .................................................................................... 463
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(3.1.11.) .................................................................................... 465
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Matricaria oil........................................................................... 1613
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Mebendazole ........................................................................... 3324
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Meglumine............................................................................... 3335
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	2.4.20. Determination of elemental impurities(1)
	Introduction
	SAMPLE PREPARATION
	ANALYTICAL PROCEDURES 1 AND 2
	PROCEDURES AND DETECTION TECHNIQUE
	PROCEDURE 1: ICP–AES
	PROCEDURE 2: ICP–MS

	REQUIREMENTS FOR PROCEDURE VALIDATION
	PROCEDURES FOR LIMIT TESTS
	Detection Limit
	Specificity
	Precision, for instrumental methods only (Repeatability)

	PROCEDURES FOR QUANTITATIVE TESTS
	Accuracy
	Precision
	Specificity
	Range and linearity
	Quantitation limit (QL)


	GLOSSARY
	Concentrated acid. Concentrated ultra-pure nitric, sulfuric, hydrochloric, hydrofluoric acids or any other acid or mixture of acids that is demonstrated to be suitable.
	Matrix-matched solution. Solutions having the same solvent composition as the test solution. In the case of an aqueous solution, matrix-matched solution would indicate that the same acids, acid concentrations, and mercury stabiliser are used in both prepa
	Target elements. Elements which must be evaluated according to the requirements defined in other chapters.
	Target limit or target concentration. The acceptance value for the elemental impurity being evaluated. Exceeding the target limit indicates that a material under test exceeds the acceptable value. (Note: target limits can be approximated by dividing the p
	J. Final concentration of the target element(s) in the standard, reference and test solutions. It corresponds to the concentration (m/V) of the target element(s) at the target limit, appropriately diluted to the working range of the instrument. If dilutio
	Appropriate reference materials. Where appropriate reference materials are specified in the general chapter, certified reference materials (CRM) from a national metrology institute (NMI), or reference materials that are traceable to the CRM of an NMI shou
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	2.5.44. Capillary isoelectric focusing for recombinant therapeutic monoclonal antibodies
	INTRODUCTION AND SCOPE
	PRINCIPLE
	PROCEDURE
	PROCEDURE€A (two-step cIEF)
	Operating conditions

	PROCEDURE€B (icIEF)
	Operating conditions
	The following sections apply to both analytical procedures described above.

	SYSTEM PERFORMANCE
	SYSTEM SUITABILITY
	ASSAY ACCEPTANCE CRITERIA
	DATA ANALYSIS
	RESULTS
	Identification test
	Quantitative test


	GENERAL RECOMMENDATIONS
	Points to consider in analytical procedure development.
	Validation
	Qualitative analysis (identification)
	Quantitative analysis (purity, stability and production consistency)
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	2.6.30. Monocyte-activation test
	1. Introduction
	2. Definitions
	3. General procedure
	4. EQUIPMENT
	5. CELL SOURCES AND QUALIFICATION
	5-1. Whole blood
	5-2. Peripheral blood mononuclear cells (PBMC)
	5-3. Qualification of blood donors
	5-4. Qualification of fresh cells
	5-5. Qualification of cryopreserved cells
	5-6. Monocytic continuous cell lines

	6. Preparatory testing
	6-1. Assurance of criteria for the endotoxin standard curve
	Validity of the endotoxin standard curve

	6-2. Test for interfering factors (for€Method€1)
	6-3. DETERMINATION OF THE OPTIMAL DILUTIONS OF THE TEST AND REFERENCE LOTS (for Method€2)
	6-4. INTERFERENCE IN THE DETECTION SYSTEM
	6-5. Method validation for non-endotoxin monocyte-activating contaminants

	7. Methods
	7-1. Method€1: SEMI-QUANTITATIVE TEST
	7-1-1. Test procedure
	7-1-2. Calculation and interpretation
	7-1-3. Pass/fail criteria of the preparation

	7-2. Method€2: reference lot comparison test
	7-2-1. Test procedure
	7-2-2. Calculation and interpretation
	7-2-3. Pass/fail criteria of the preparation


	1. Introduction
	2. Methods
	2-1. INFORMATION REGARDING THE choice of methods
	2-2. EXPRESSION OF CONCENTRATIONS AND PRODUCT DILUTIONS
	2-3. CALCULATION OF CONTAMINANT LIMIT CONCENTRATION
	2-4. Interference testing
	2-5. Cross-validation


	2.6.40. Monocyte-activation test for vaccines containing inherently pyrogenic components
	1. Introduction
	2. In-house reference lot
	3. General procedure
	4. Equipment
	5. Cell sources
	5-1. Whole blood
	5-2. Peripheral blood mononuclear cells (PBMC)
	5-3. Qualification of blood donors
	5-4. Cells pooled from a number of donors
	5-5. Monocytic continuous Cell lines

	6. Preparatory testing
	6-1. Method validation for the detection of inherently pyrogenic components
	6-2. Interference in the detection system

	7. Method
	7-1. Qualification of cryopreserved cell banks from single donors or donor pools
	7-2. Test procedure
	7-3. Calculation and interpretation
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	2.7.24. Flow cytometry
	Flow cytometry techniques can be used to qualitatively or quantitatively characterise or define the physical and chemical attributes of a population of cells or particles (e.g. viral particles and vesicles). Flow cytometry-based assays are generally used 
	1. Principles
	2. TECHNICAL CONSIDERATIONS
	2-1. Equipment
	2-1-1. Fluidic system and flow cell
	2-1-2. Light sources
	2-1-3. Signal detection
	Scatter.
	Fluorescence.
	2-1-4. Signal management and analogue-to-digital conversion
	Amplification.
	Compensation of fluorescence signals.

	2-2. System selection

	3. SAMPLE PREPARATION
	3-1. Examples of processing steps
	3-2. Staining procedure
	3-3. FLUORESCENCE MINUS ONE

	4. DATA ACQUISITION AND ANALYSIS
	4-1. Data acquisition
	4-2. Data analysis
	4-3. System suitability criteria
	4-3-1. Control of equipment
	4-3-2. Assay validity
	4-3-3. Performance of the procedure


	5. Applications
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	5-3. Proliferation analysis
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	5-5. Cell cycle analysis
	5-6. Intracellular calcium flux analysis
	5-7. Small particle analysis
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	6-1. Technical qualification
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	7. ASSAY VALIDATION
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	7-2. Suitability of sample material
	7-3. Recommended validation study design
	7-4. Validation parameters
	7-4-1. Specificity
	7-4-2. Accuracy
	7-4-3. Precision
	7-4-4. Linearity and range
	7-4-5. Quantitation limit and detection limit
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	3.1.3. Polyolefins
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solution€S1. Place 25€g in a borosilicate-glass flask with a ground-glass neck. Add 500€mL of water€R and boil under a reflux condenser for 5€h. Allow to cool and decant. Reserve a portion of the solution for the test for appearance of solution and filter
	Solution€S2. Place 2.0€g in a conical borosilicate-glass flask with a ground-glass neck. Add 80€mL of toluene€R and boil under a reflux condenser, for 90€min with constant stirring. Allow to cool to 60€°C and add, with constant stirring, 120€mL of methano
	Solution S3. Place 100€g in a conical borosilicate-glass flask with a ground-glass neck. Add 250€mL of a 10.3€g/L solution of hydrochloric acid€R and boil under a reflux condenser for 1€h with constant stirring. Allow to cool and decant the solution.
	Appearance of solution. Solution€S1 is clear (2.2.1) and colourless (2.2.2, Method€II).
	Acidity or alkalinity. To 100€mL of solution€S1 add 0.15€mL of BRP indicator solution€R. Not more than 1.5€mL of 0.01€M sodium hydroxide is required to change the colour of the indicator to blue. To 100€mL of solution€S1 add 0.2€mL of methyl orange soluti
	Absorbance (2.2.25): maximum 0.2, determined between wavelengths of 220€nm and 340€nm on solution€S1.
	Reducing substances. To 20.0€mL of solution€S1 add 1€mL of dilute sulfuric acid€R and 20.0€mL of 0.002€M potassium permanganate. Boil under a reflux condenser for 3€min and cool immediately. Add 1€g of potassium iodide€R and titrate immediately with 0.01€
	Extractable aluminium: maximum 1€ppm.
	Extractable titanium (not for materials opacified with titanium dioxide): maximum 1€ppm.
	Extractable zinc: maximum 1€ppm.
	Extractable heavy metals (2.4.8, Method€A): maximum 2.5€ppm.
	Sulfated ash (2.4.14): maximum 1.0€per cent, determined on 5.0€g. This limit does not apply to material that has been opacified with titanium dioxide.

	SUPPLEMENTARY TESTS
	Phenolic antioxidants. Liquid chromatography (2.2.29).
	Non-phenolic antioxidants. Thin-layer chromatography (2.2.27).
	Plastic additive€22. Liquid chromatography (2.2.29).
	Amides and stearates. Thin-layer chromatography (2.2.27).


	3.1.4. Polyethylene without additives for containers for parenteral preparations and for ophthalmic preparations
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solution€S1. Place 25€g in a borosilicate-glass flask with a ground-glass neck. Add 500€mL of water€R and heat under a reflux condenser for 5€h. Allow to cool and decant. Keep part of the solution for the test for appearance of solution. Filter the rest t
	Solution€S2. Place 2.0€g in a conical borosilicate-glass flask with a ground-glass neck. Add 80€mL of toluene€R and boil under a reflux condenser with constant stirring for 90€min. Allow to cool to 60€°C and add, with constant stirring, 120€mL of methanol
	Solution S3. Place 100€g in a conical borosilicate-glass flask with a ground-glass neck. Add 250€mL of a 10.3€g/L solution of hydrochloric acid€R and boil under a reflux condenser with constant stirring for 1€h. Allow to cool and decant the solution.
	Appearance of solution. Solution€S1 is clear (2.2.1) and colourless (2.2.2, Method€II).
	Acidity or alkalinity. To 100€mL of solution€S1 add 0.15€mL of BRP indicator solution€R. Not more than 1.5€mL of 0.01€M sodium hydroxide is required to change the colour of the indicator to blue. To 100€mL of solution€S1 add 0.2€mL of methyl orange soluti
	Absorbance (2.2.25): maximum 0.2, determined between wavelengths of 220€nm and 340€nm on solution€S1.
	Reducing substances. To 20.0€mL of solution€S1 add 1€mL of dilute sulfuric acid€R and 20.0€mL of 0.002€M potassium permanganate. Boil under a reflux condenser for 3€min and cool immediately. Add l€g of potassium iodide€R and titrate immediately with 0.01€
	Additives. Thin-layer chromatography (2.2.27).
	Extractable heavy metals (2.4.8, Method€A): maximum 2.5€ppm.
	Sulfated ash (2.4.14): maximum 0.02€per cent, determined on 5.0€g.


	3.1.5. Polyethylene with additives for containers for parenteral preparations and for ophthalmic preparations
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solution€S1. Place 25€g in a borosilicate-glass flask with a ground-glass neck. Add 500€mL of water€R and boil under a reflux condenser for 5€h. Allow to cool and decant. Reserve a portion of the solution for the test for appearance of solution and filter
	Solution€S2. Place 2.0€g in a conical borosilicate-glass flask with a ground-glass neck. Add 80€mL of toluene€R and boil under a reflux condenser for 90€min with constant stirring. Allow to cool to 60€°C and add with continued stirring 120€mL of methanol€
	Solution€S3. Place 100€g in a conical borosilicate-glass flask with a ground-glass neck. Add 250€mL of a 10.3€g/L solution of hydrochloric acid€R and boil under a reflux condenser for 1€h with constant stirring. Allow to cool and decant the solution.
	Appearance of solution. Solution€S1 is clear (2.2.1) and colourless (2.2.2, Method€II).
	Acidity or alkalinity. To 100€mL of solution€S1 add 0.15€mL of BRP indicator solution€R. Not more than 1.5€mL of 0.01€M sodium hydroxide is required to change the colour of the indicator to blue. To 100€mL of solution€S1 add 0.2€mL of methyl orange soluti
	Absorbance (2.2.25): maximum 0.2, determined between wavelengths of 220€nm and 340€nm on solution€S1.
	Reducing substances. To 20.0€mL of solution€S1 add 1€mL of dilute sulfuric acid€R and 20.0€mL of 0.002€M potassium permanganate. Boil under a reflux condenser for 3€min and cool immediately. Add 1€g of potassium iodide€R and titrate immediately with 0.01€
	Extractable aluminium: maximum 1€ppm.
	Extractable chromium: maximum 0.05€ppm.
	Extractable titanium (not for materials opacified with titanium dioxide): maximum 1€ppm.
	Extractable vanadium: maximum 0.1€ppm.
	Extractable zinc: maximum 1€ppm.
	Extractable zirconium: maximum 0.1€ppm.
	Extractable heavy metals (2.4.8, Method€A): maximum 2.5€ppm.
	Sulfated ash (2.4.14): maximum 1.0€per cent, determined on 5.0€g. This limit does not apply to material opacified with titanium dioxide.

	SUPPLEMENTARY TESTS
	Phenolic antioxidants. Liquid chromatography (2.2.29).
	Non-phenolic antioxidants. Thin-layer chromatography (2.2.27).
	Amides and stearates. Thin-layer chromatography (2.2.27).


	3.1.6. Polypropylene for containers and closures for parenteral preparations and ophthalmic preparations
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solution€S1. Place 25€g in a borosilicate-glass flask with a ground-glass neck. Add 500€mL of water€R and boil under a reflux condenser for 5€h. Allow to cool and decant. Reserve a portion of the solution for the test for appearance of solution and filter
	Solution€S2. Place 2.0€g in a conical borosilicate-glass flask with a ground-glass neck. Add 80€mL of toluene€R and boil under a reflux condenser for 90€min, with constant stirring. Allow to cool to 60€°C and add, with constant stirring, 120€mL of methano
	Solution€S3. Place 100€g in a conical borosilicate-glass flask with a ground-glass neck. Add 250€mL of a 10.3€g/L solution of hydrochloric acid€R and boil under a reflux condenser with constant stirring for 1€h. Allow to cool and decant the solution.
	Appearance of solution. Solution€S1 is not more opalescent than reference suspension€II (2.2.1) and is colourless (2.2.2, Method€II).
	Acidity or alkalinity. To 100€mL of solution€S1 add 0.15€mL of BRP indicator solution€R. Not more than 1.5€mL of 0.01€M sodium hydroxide is required to change the colour of the indicator to blue. To 100€mL of solution€S1 add 0.2€mL of methyl orange soluti
	Absorbance (2.2.25): maximum 0.2, determined between wavelengths of 220€nm to 340€nm on solution€S1.
	Reducing substances. To 20.0€mL of solution€S1 add 1€mL of dilute sulfuric acid€R and 20.0€mL of 0.002€M potassium permanganate. Boil under a reflux condenser for 3€min and cool immediately. Add 1€g of potassium iodide€R and titrate immediately with 0.01€
	Extractable aluminium: maximum 1€ppm.
	Extractable chromium: maximum 0.05€ppm.
	Extractable titanium: maximum 1€ppm.
	Extractable vanadium: maximum 0.1€ppm.
	Extractable zinc: maximum 1€ppm.
	Extractable heavy metals (2.4.8, Method€A): maximum 2.5€ppm.
	Sulfated ash (2.4.14): maximum 1.0€per cent, determined on 5.0€g. This limit does not apply to material that has been opacified with titanium dioxide.

	SUPPLEMENTARY TESTS
	Phenolic antioxidants. Liquid chromatography (2.2.29).
	Non-phenolic antioxidants. Thin-layer chromatography (2.2.27).
	Amides and stearates. Thin-layer chromatography (2.2.27).


	3.1.7. Poly(ethylene - vinyl acetate) for containers and tubing for total parenteral nutrition preparations
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solution€S1. Place 2.0€g in a conical borosilicate-glass flask with a ground-glass neck. Add 80€mL of toluene€R and boil under a reflux condenser for 90€min, with constant stirring. Allow to cool to 60€°C and add, with constant stirring, 120€mL of methano
	Solution€S2. Place 25€g in a borosilicate-glass flask with a ground-glass neck. Add 500€mL of water€R and boil under a reflux condenser for 5€h. Allow to cool and decant. Reserve a portion of the solution for the test for appearance of solution and filter
	Appearance of solution. Solution€S2 is clear (2.2.1) and colourless (2.2.2, Method€II).
	Acidity or alkalinity. To 100€mL of solution€S2 add 0.15€mL of BRP indicator solution€R. Not more than 1.0€mL of 0.01€M sodium hydroxide is required to change the colour of the indicator to blue. To 100€mL of solution€S2 add 0.2€mL of methyl orange soluti
	Absorbance (2.2.25): maximum 0.2, determined between wavelengths of 220€nm and 340€nm on solution€S2.
	Reducing substances. To 20.0€mL of solution€S2 add 1€mL of dilute sulfuric acid€R and 20.0€mL of 0.002€M potassium permanganate. Boil under a reflux condenser for 3€min and cool immediately. Add 1€g of potassium iodide€R and titrate immediately with 0.01€
	Amides and stearates. Thin-layer chromatography (2.2.27).
	Phenolic antioxidants. Liquid chromatography (2.2.29).
	Sulfated ash (2.4.14): maximum 1.2€per cent, determined on 5.0€g.

	ASSAY
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	3.3.4. Sterile plastic containers for human blood and blood components
	Plastic containers for the collection, storage, processing and administration of blood and its components are manufactured from one or more polymers, if necessary with additives. The composition and the conditions of manufacture of the containers are regi
	CHARACTERS
	TESTS
	Solution€S1. Fill the container with 100€mL of a sterile, pyrogen-free 9€g/L solution of sodium chloride€R. Close the container and heat it in an autoclave so that the contents are maintained at 110€°C for 30€min.
	Solution€S2. Introduce into the container a volume of water€R corresponding to the intended volume of anticoagulant solution. Close the container and heat it in an autoclave so that the temperature of the water is maintained at 110€°C for 30€min. After co
	Resistance to centrifugation. Introduce into the container a volume of water€R, acidified by the addition of 1€mL of dilute hydrochloric acid€R, sufficient to fill it to its nominal capacity. Envelop the container with absorbent paper impregnated with a 1
	Resistance to stretch. Introduce into the container a volume of water€R, acidified by the addition of 1€mL of dilute hydrochloric acid€R, sufficient to fill it to its nominal capacity. Suspend the container by the suspending device at the opposite end fro
	Leakage. Place the container which has been submitted to the stretch test between two plates covered with absorbent paper impregnated with a 1 in 5 dilution of bromophenol blue solution€R1 or other suitable indicator and then dried. Progressively apply fo
	Vapour permeability. For a container containing an anticoagulant solution, fill with a volume of a 9€g/L solution of sodium chloride€R equal to the volume of blood for which the container is intended.
	Emptying under pressure. Fill the container with a volume of water€R at 5€±€1€°C equal to the nominal capacity. Attach a transfusion set without an intravenous cannula to one of the connectors. Compress the container so as to maintain throughout the empty
	Speed of filling. Attach the container by means of the blood-taking tube fitted with the needle to a reservoir containing a suitable solution having a viscosity equal to that of blood, such as a 335€g/L solution of sucrose€R at 37€°C. Maintain the interna
	Resistance to temperature variations. Place the container in a suitable chamber having an initial temperature of 20-23 °C. Coo
	Transparency. Fill the empty container with a volume equal to its nominal capacity of the primary opalescent suspension (2.2.1) diluted so as to have an absorbance (2.2.25) at 640€nm of 0.37 to 0.43 (dilution factor about€1 in 16). The cloudiness of the s
	Extractable matter. Tests are carried out by methods designed to simulate as far as possible the conditions of contact between the container and its contents which occur in conditions of use.
	Haemolytic effects in buffered systems
	Sterility (2.6.1). The containers comply with the test. Introduce aseptically into the container 100€mL of a sterile 9€g/L solution of sodium chloride and shake the container to ensure that the internal surfaces have been entirely wetted. Filter the conte
	Pyrogenicity. Solution€S1 complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter€5.1.13. The limit is approved by the competent authority.

	STORAGE
	LABELLING

	3.3.7. Sets for the transfusion of blood and blood components
	This general chapter is published for information.
	DEFINITION
	TESTS
	Solution€S. Make a closed circulation system from 3€sets and a 300€mL borosilicate-glass vessel. Fit to the vessel a suitable thermostat device that maintains the temperature of the liquid in the vessel at 37€±€1€°C. Circulate 250€mL of water€R through th
	Appearance of solution. Solution€S is clear (2.2.1) and colourless (2.2.2, Method€II).
	Acidity or alkalinity. To 25€mL of solution€S add 0.15€mL of BRP indicator solution€R. Not more than 0.5€mL of 0.01€M sodium hydroxide is required to change the colour of the indicator to blue. To 25€mL of solution€S add 0.2€mL of methyl orange solution€R
	Absorbance (2.2.25): maximum 0.30, determined between wavelengths of 230€nm and 250€nm on solution€S; maximum 0.15, determined between wavelengths of 251€nm and 360€nm on solution€S.
	Reducing substances. Carry out the test within 4€h of preparation of solution€S. To 20.0€mL of solution€S add 1€mL of dilute sulfuric acid€R and 20.0€mL of 0.002€M potassium permanganate. Boil under a reflux condenser for 3€min and cool immediately. Add 1
	Ethylene oxide. Head-space gas chromatography (2.2.28) coupled with mass spectrometry (2.2.43). Carry out the test on each plastic part of the set for transfusion and prepare the reference solutions immediately before use.
	Extraneous particles. Fill the set via the normal inlet with a 0.1€g/L solution of sodium laurilsulfate€R, previously filtered through a sintered-glass filter (16) (2.1.2) and heated to 37€°C. Collect the liquid via the normal outlet. When examined under 
	Flow rate. Pass through a complete set with the flow regulator fully open 50€mL of a solution having a viscosity of 3€mPa·s (3€cP) (for example a 33€g/L solution of macrogol 4000€R at 20€°C) under a static head of 1€m. The time required for passage of 50€
	Resistance to pressure. Make tight the extremities of the set and any air-inlet device. Connect the set to a compressed air outlet fitted with a pressure regulator. Immerse the set in a tank of water at 20-23€°C. Apply progressively an excess pressure of 
	Transparency. Use as reference suspension the primary opalescent suspension (2.2.1) diluted 8-fold for sets having tubing with an external diameter less than 5€mm and diluted 16-fold for sets having tubing with an external diameter of 5€mm or greater. Cir
	Residue on evaporation. Evaporate 50.0€mL of solution€S to dryness on a water-bath and dry to constant mass in an oven at 100-105€°C. Carry out a blank test using 50.0€mL of water€R. The residue obtained with solution€S weighs not more than 1.5€mg, taking
	Sterility (2.6.1). The sets comply with the test. If the sets are stated to be sterile only internally, pass 50€mL of buffered sodium chloride-peptone solution pH€7.0 (2.6.12) through the set and use the solution to carry out the test by the membrane filt
	Pyrogenicity. Connect together 5€sets and pass through the assembly, at a flow rate not exceeding 10€mL/min, 250€mL of a sterile, pyrogen-free, 9€g/L solution of sodium chloride€R. Collect the solution aseptically in a pyrogen-free container. The solution

	LABELLING



	12-40000-E
	toc
	4.1.1. Reagents
	(2S)-2-Aminobutanol. C4H11NO. (Mr€89.1). 1003500. [5856-62-2]. (2S)-2-Aminobutan-1-ol. (+)-2-Aminobutanol. 
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	5.1.10. Guidelines for using the test for bacterial endotoxins
	1. Introduction
	2. Method AND ACCEPTANCE CRITERIA
	2-1. Methods and precautions to be taken
	2-2. Endotoxin limit concentration
	2-3. Calculation of the endotoxin limit
	2-4. Considerations when establishing an endotoxin limit for a specific substance or product
	Calculated endotoxin limit. The endotoxin limit is calculated as described in section 2-3. This represents a safety limit not to be exceeded if the product is to be administered to humans.
	Limit prescribed in an individual substance monograph. The limit stated in an individual substance monograph frequently reflects what is achievable in a controlled production environment. The limit prescribed in a monograph can therefore be lower than the
	Process capability. The capability of the process to reduce or remove bacterial endotoxins during manufacture might result in lower endotoxin limits for specific processes.
	Additional safety requirements. Precautions are taken in consideration of patient population (such as paediatric use, malnourished or cachectic patients, etc.), specific local requirements (e.g. countries might wish to operate with a lower average body we
	Formulation of the product. The limit must take into consideration any theoretical bacterial endotoxin load introduced by any other components used for reconstitution and/or dilution of the product (e.g. water for injections) or introduced by starting mat

	2-5. Maximum Valid Dilution

	3. Reference material
	4. Water for bet
	5. pH OF THE MIXTURE
	6. Validation of the lysate
	7. Preliminary test for interfering factors
	8. Removal of interfering factors
	Methods C and D. If the nature of the product to be examined results in an interference that cannot be removed by classical methods (e.g. dilution or centrifugation), it may be possible to determine the standard curve in the same type of substance or prod

	9. The purpose of the controls
	10. READING AND INTERPRETATION OF RESULTS
	07/2025:50113

	5.1.13. Pyrogenicity
	Medicinal products administered parenterally may cause side-effects due to potential contamination by pyrogenic substances (microbial contaminants, process-related impurities) or due to inherent pro-inflammatory activity, including pyrogenicity, ranging f
	CHOICE OF THE TEST
	Risk assessment if selecting the test for bacterial endotoxins as the sole method to assess pyrogenicity
	–Production process (chemical synthesis, fermentation, biotechnological method). For products of fermentation, the expression 
	–Bioburden. The potential presence of gram-positive bacteria and fungi as contaminants of the active substance, excipients or 
	–Capability of the downstream process. It must be verified whether pyrogenic substance removal steps are part of the downstrea
	–Safety. The target population and the route of administration (e.g. intravenous, intrathecal) must be taken into account in t
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	5.2.6. Evaluation of safety of veterinary vaccines and immunosera
	The term ‘product' means either a vaccine or an immunoserum throughout the text.
	1. LABORATORY TESTS
	1-1. Safety of the administration of 1€dose
	1-2. Safety of 1 administration of an overdose
	1-3. Safety of the repeated administration of 1€dose
	1-4. Examination of reproductive performance
	1-5. Residues
	1-6. Adverse effects on immunological functions
	1-7. Adverse effects from interactions
	1-8. Special requirements for live vaccines
	1-8-1. Spread of the vaccine strain. Spread of the vaccine strain from vaccinated to unvaccinated target animals is investigated using the recommended route of administration most likely to result in spread. Moreover, it may be necessary to investigate th
	1-8-2. Dissemination in vaccinated animal. Faeces, urine, milk, eggs, and oral, nasal and other secretions shall be tested for the presence of the organism as appropriate. Moreover, studies may be required of the dissemination of the vaccine strain in the
	1-8-3. Increase in virulence. Unless otherwise prescribed in an individual monograph or, in the absence of an individual monograph, unless otherwise justified and authorised, the following applies. This test is carried out using the master seed lot. If th
	1-8-4. Biological properties of the vaccine strain. Other tests may be necessary to determine as precisely as possible the intrinsic biological properties of the vaccine strain (for example, neurotropism). For vector vaccines, an evaluation is made of the
	1-8-5. Recombination or genomic reassortment of strain. The probability of recombination or genomic reassortment with field or other strains shall be considered.


	2. FIELD STUDIES
	3. ECOTOXICITY

	5.2.7. Evaluation of efficacy of veterinary vaccines and immunosera
	The term ‘product' means either a vaccine or an immunoserum throughout the text.
	LABORATORY TESTS
	FIELD TRIALS

	5.2.11. Carrier proteins for the production of conjugated polysaccharide vaccines for human use
	The use of alternative carrier proteins, production methods and tests are acceptable provided they have been authorised by the competent authority.
	Identification. The carrier protein is identified using a suitable method.
	pH (2.2.3). Where applicable, the pH of the carrier protein prior to conjugation is monitored and is within the limits approved for the particular product.
	Protein content (2.5.16). The content of the carrier protein is determined using a suitable method and is within the limits approved by the competent authority. 
	Pyrogenicity. The carrier protein complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13. The limit is approved by the competent authority.
	Diphtheria toxoid. It is produced as described in the monograph Diphtheria vaccine (adsorbed) (0443) and complies with the requirements prescribed therein for bulk purified toxoid, except that the test for sterility (2.6.1) is not required. 
	Tetanus toxoid. It is produced as described in the monograph Tetanus vaccine (adsorbed) (0452) and complies with the requirements prescribed therein for bulk purified toxoid, except that the antigenic purity is not less than 1500 Lf per milligram of prote
	CRM 197 diphtheria protein. It may be prepared from the growth of genetically modified (C7/β197) or non-genetically modified (
	OMP (Neisseria meningitidis group B outer membrane protein complex). Neisseria meningitidis group B outer membrane protein complex is extracted from bacterial cell cultures with a buffer containing a detergent. Cell debris is first removed. The membrane p
	Recombinant protein D. Protein D is a surface protein of nontypable Haemophilus influenzae. It is produced using a specific strain of E. coli carrying a plasmid containing the coding sequence for protein D. In order to express protein D, the modified stra
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	5.22. Names of herbal drugs used in traditional Chinese medicine
	This general chapter is published for information.
	For transparency, this general chapter provides cross-references to the Chinese names in pinyin and in sinograms for herbal drugs used in traditional Chinese medicine for which a monograph is published in the Ph.€Eur.
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	5.31. Phage therapy medicinal products
	This general chapter is published for information.
	1. DEFINITION
	2. PRODUCTION
	2-1. General provisions
	2-2. Bacterial cell bankS
	Identification. The identity is confirmed using a suitable method.
	Microbial purity. The absence of microbial contaminants is determined by plating or any other suitable method.
	Viability. The number of viable cells is determined by a plate count or any other suitable viable cell count method.
	Phage sensitivity. The susceptibility of the strain to the phage therapy active substance is demonstrated using a plaque assay or any other suitable method.
	Absence of detrimental phages. The absence of phage particles that could be detrimental to the quality of PTMPs is confirmed.

	2-3. PHAGE SEED LOTS
	Identification. The phage seed lot is identified by a suitable method.
	Microbial purity. The absence of microbial contaminants is demonstrated by a suitable method.
	Phage purity. The absence of extrinsic phage contaminants is confirmed by a suitable method; however, as intrinsic phages may be unavoidable when using clinical isolates for production, their presence may in this case be justified and authorised when cont
	Potency. The infectious phage titre is determined by a plaque assay or any other suitable method.

	2-4. Production and purification
	Identification. The identity of the phage is confirmed using a suitable method.
	Potency. The infectious phage titre is determined by a plaque assay (expressed in PFU/mL or PFU/mg) or any other suitable method.
	Microbiological examination (2.6.12). The purified harvest complies with the established specification.
	Residual reagents. Based on risk analysis, tests for residues of reagents used during production and posing safety concerns are carried out on the purified harvest.
	Host-cell impurities and contaminants. Contaminants and other potentially toxic substances derived from the host cells (e.g. endo- and exotoxins, host-cell proteins, host-cell DNA, temperate phages) are absent or within the established specifications.

	2-5. Final lot
	Appearance. It complies with the established specification.
	Identification. The identity of each phage is verified using a suitable method.
	Potency. The infectious phage titre of each phage is determined by a plaque assay (expressed in PFU/mL or PFU/mg) or other suitable method and complies with the established specification for the particular preparation.
	Microbiological quality. Sterile PTMPs comply with the test for sterility (2.6.1). For non-sterile PTMPs, the microbiological quality is determined using a suitable method and complies with the established specification for the particular preparation.
	Pyrogenicity. If applicable, the final lot complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13. It complies with the limit approved for the particular product.
	Water content (2.5.12 or 2.5.32). Solid PTMPs comply with the limit approved for the particular product.
	pH (2.2.3). Liquid PTMPs comply with the limit approved for the particular product.

	2-6. Adapted product

	3. LABELLING
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	5.34. Additional information on gene therapy medicinal products for human use
	1. PLASMID VECTORS FOR HUMAN USE
	1-1. DEFINITION
	1-2. production system
	1-2-1. Plasmid vector construction
	1-2-2. Bacterial cells used for production of plasmid vectors for human use
	Viability. The number of viable cells is determined by a plate count or any other suitable viable cell count method.
	Biochemical and physiological bacterial strain characterisation. Depending on the bacterial strain used for production, relevant biochemical and physiological characterisation is performed to confirm cell identity at the species level.
	Genotyping. The genotype of bacterial cells is verified by appropriate genetic analysis.
	Presence of the plasmid
	1-2-2-2. Extraneous agents and bacteriophages
	Microbial purity. The purity of the bacterial cells and the absence of microbial contaminants are determined by plating or any other suitable method.
	Bacteriophages. The absence of bacteriophages that could be detrimental for production or therapy is confirmed by a suitable method.

	1-3. VECTOR PRODUCTION AND HARVEST
	1-4. PURIFIED HARVEST
	Identification. The identity of the purified plasmid is verified by a suitable method such as sequencing or nucleic acid amplification techniques (NAT) (2.6.21); restriction-enzyme analysis may be used where it is sufficient to detect potential critical m
	Genetic integrity. The genetic integrity of the purified plasmid is verified by a suitable method such as sequencing, NAT (2.6.21) or restriction-enzyme analysis.
	DNA concentration. It is determined by a suitable method.
	DNA purity. It is determined using the ratio of absorbance measurements at 260€nm and 280€nm. This ratio is between 1.8 and 2.0.
	DNA topology. The proportions of supercoiled, multimeric, relaxed monomer and linear forms of plasmid DNA are determined by a suitable method.
	Residual host-cell DNA (2.6.35). Residual host-cell DNA is determined by a suitable method such as qPCR (2.6.21).
	Residual host-cell RNA. Residual host-cell RNA is determined by a suitable method such as reverse transcription quantitative PCR (RT-qPCR) (2.6.21).
	Residual host-cell proteins (2.6.34). Residual host-cell proteins are determined by a suitable immunochemical method (2.7.1).
	Residual reagents. Based on risk analysis, tests for residual reagents used during production and posing safety concerns are carried out on the purified harvest. If an antibiotic is authorised for use in production, residual antibiotic is determined by li
	Mycoplasmas (2.6.7). If materials of biological origin are used during the production of plasmids, the plasmids comply with the test, unless otherwise justified and authorised.
	Microbiological examination. Depending on the preparation concerned, it complies with the test for sterility (2.6.1) or the bioburden is determined (2.6.12).
	Bacterial endotoxins (2.6.14 or 2.6.32): less than the limit approved for the particular preparation.

	1-5. FINAL lot
	1-5-1. Identification
	1-5-2. Tests
	Appearance. Liquid or reconstituted freeze-dried preparations comply with the established specifications with regard to degree of opalescence and degree of coloration by suitable methods such as those described in general chapters 2.2.1 and 2.2.2, respect
	Particulate contamination: visible particles (2.9.20). Examined under suitable conditions of visibility, liquid or reconstituted freeze-dried preparations for injection or infusion are practically free from visible particles, unless otherwise justified an
	Particulate contamination: sub-visible particles (2.9.19). Liquid or reconstituted freeze-dried preparation comply with the test.
	Osmolality (2.2.35): within the limits approved for the particular preparation.
	pH (2.2.3): within the limits approved for the particular preparation.
	Extractable volume (2.9.17). The final lot complies with the test.
	Water (2.5.12 or 2.5.32): within the limits approved for the particular freeze-dried preparation.
	DNA topology. The percentage of the specific monomeric supercoiled form is determined by a suitable method.
	Sterility (2.6.1). The final lot complies with the test.
	Bacterial endotoxins (2.6.14 or 2.6.32): less than the limit approved for the particular preparation.
	1-5-3. Assay
	DNA concentration. It is determined by a suitable method. The DNA concentration is within the limits approved for the particular product.
	Expression from the genetic insert. It is determined after transfection of a cell line by suitable immunochemical (2.7.1) or biochemical assays, by flow cytometry (2.7.24) or by gene of interest RNA quantitation through RT-qPCR (2.6.21). Expression from t
	Biological activity. It is determined by a suitable in vitro test using a clinically relevant cell line. It can be determined by an in vivo test when justified and only if an in vitro test is not possible. The biological activity is within the limits appr

	2. Genetically modified bacterial cells for human use
	2-1. DEFINITION
	2-2. MATERIALS USED FOR PRODUCTION OF GENETICALLY MODIFIED BACTERIA
	2-2-1. Bacterial cells used for production of genetically modified bacteria
	2-2-2. Plasmids
	Identification. Plasmid identity is verified by a suitable method such as restriction-enzyme analysis, sequencing or NAT (2.6.21).
	DNA concentration. DNA concentration is determined by a suitable method.
	DNA purity. It is determined using the ratio of absorbance measurements at 260€nm and 280€nm. This ratio is between 1.8 and 2.0.
	2-2-3. Other genetic materials
	Identification. The identity of the genetic material is verified by sequencing, NAT (2.6.21) or any other suitable method.
	DNA concentration. DNA concentration is determined by a suitable method.
	DNA purity. It is determined using the ratio of absorbance measurements at 260€nm and 280€nm. This ratio is between 1.8 and 2.0.
	2-2-4. Master cell bank (MCB)
	Identification. The identity of the GMBCs is verified to strain level using relevant genotypic and phenotypic markers.
	Viability. The number of viable cells is determined by a plate count or other suitable viable cell count methods.
	Genomic integrity. The genomic integrity of the chromosome is verified by complete sequencing, unless otherwise justified and authorised.
	Microbial purity. The purity of the GMBC strain and the absence of microbial contaminants are determined by plating or any other suitable method.
	Biological activity. The biological activity related to the therapeutic effect is determined.
	Antibiotic sensitivity. The sensitivity of the GMBC strain towards a panel of clinically relevant antibiotics is determined by a suitable method.
	Bacteriophages. The absence of bacteriophages that could be detrimental for production or therapy is confirmed.
	Plasmid identity and integrity. The identity and integrity of the plasmid are verified by complete sequencing.
	Plasmid copy number. The plasmid DNA copy number is determined by a suitable method such as quantitative NAT (2.6.21).
	Plasmid retention. The percentage of cells retaining the plasmid is determined by a suitable method.
	2-2-5. Working cell bank (WCB)
	Identification. The identity of the GMBCs is verified to strain level using relevant genotypic and phenotypic markers.
	Viability. The number of viable cells is determined by a plate count or any other suitable viable cell count method.
	Genomic integrity. The genomic integrity of the chromosome is verified by a suitable method.
	Microbial purity. The purity of the GMBC strain and the absence of microbial contaminants are determined by plating or any other suitable method.
	Expression from the genetic insert or modification of the bacterial phenotype. Expression of the genetic insert or the modification of the bacterial phenotype is determined by a suitable method.
	Plasmid identity and integrity. The identity and integrity of the plasmid are verified by a suitable method.
	Plasmid copy number. The plasmid DNA copy number is determined by a suitable method such as quantitative NAT (2.6.21).
	Plasmid retention. The percentage of cells retaining the plasmid is determined by a suitable method.

	2-3. PRODUCTION AND HARVEST
	Identification. The identity of the GMBCs is verified to strain level using relevant genotypic and phenotypic markers.
	Viability. The number of viable cells is determined by a plate count or any other suitable viable cell count method.
	Microbial purity. The purity of the GMBC strain and the absence of microbial contaminants are determined by plating or any other suitable method.
	Plasmid retention. The percentage of cells retaining the plasmid is determined by a suitable method.

	2-4. Purified harvest
	Identification. The identity of the GMBCs is verified to strain level using relevant genotypic and phenotypic markers.
	Viability. The number of viable cells is determined by a plate count or any other suitable viable cell count method.
	Ratio of live to dead cells. The ratio of live to dead cells is determined by suitable methods.
	Microbial purity. The purity of the GMBC strain and the absence of microbial contaminants are determined by plating or any other suitable method.
	Pyrogenicity. If applicable, it complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13. It complies with the limit approved for the particular preparation.
	Residual reagents. Based on risk analysis, tests for residues of reagents used during production and posing safety concerns are carried out on the purified harvest. If an antibiotic is authorised for use in production, residual antibiotic is determined by
	Plasmid retention. The percentage of cells retaining the plasmid is determined by a suitable method.
	Plasmid integrity. Plasmid integrity is verified by a suitable method such as sequencing, NAT (2.6.21) or restriction-enzyme analysis.

	2-5. Final lot
	2-5-1. Identification
	2-5-2. Tests
	Appearance. It complies with the established specification.
	Viability. The number of viable cells is determined by a plate count or any other suitable viable cell count method.
	Ratio of live to dead cells. The ratio of live to dead cells is determined by suitable methods.
	Microbial purity. Microbial contaminants are appropriately controlled depending on the dosage form and route of administration.
	Pyrogenicity. If applicable, it complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13. It complies with the limits approved for the particular preparation.
	pH (2.2.3): within the limits approved for the liquid preparation.
	Water. For freeze-dried preparations, water content is determined by a suitable method, e.g. semi-micro or micro-determination of water (2.5.12 or 2.5.32) or loss on drying (2.2.32) and is within the limits approved for the particular preparation.
	Plasmid retention. The percentage of cells retaining the plasmid is determined by a suitable method and is within the limits approved for the particular preparation.
	Plasmid copy number. The plasmid DNA copy number is determined by a suitable method such as quantitative NAT (2.6.21) and is within the limits approved for the particular preparation.
	2-5-3. Assay
	Expression from the genetic insert or modification of the bacterial phenotype. Expression from the genetic insert or modification of the bacterial phenotype is determined by a suitable immunochemical method (2.7.1), biochemical assay or by flow cytometry 
	Biological activity. Biological activity is determined by a suitable in vitro test. It can be determined by an in vivo test when justified and only if an in vitro test is not possible. The biological activity is within the limits approved for the particul


	3. Adenovirus vectors for human use
	3-1. Definition
	3-2. Production system
	3-2-1. Vector construction
	3-2-2. Vector production
	3-2-3. Cell lines used in production
	Copy number. The genomic DNA is isolated and purified from a known number of cells and the copy number of the integrated viral genes in the cell genome is determined by a suitable method such as qPCR (2.6.21).
	Sequence integrity of the viral genes. The integrity of inserted viral genes is confirmed by sequencing.
	3-2-4. Vector seed lot
	Identification. The capsid identity is verified by a suitable method such as an immunochemical method (2.7.1). The gene of interest identity is verified by NAT (2.6.21), restriction-enzyme analysis or other suitable methods.
	Genomic integrity. The genomic integrity of the vector is verified by a suitable method such as sequencing, NAT (2.6.21) or restriction-enzyme analysis.
	Biological activity. For replication-incompetent vectors, the expression from the genetic insert(s) or biological activity are confirmed on the master seed lot by a suitable method. For oAds, the expression from the genetic insert(s) and oncolytic activit
	Vector concentration. The titre of infectious vector or the concentration of vector particles in the master seed lot and each working seed lot is determined by a suitable method.
	Extraneous agents (2.6.16). Seed lots comply with the tests.
	Replication-competent adenoviruses. For replication-incompetent recombinant adenoviruses, a test for replication-competent adenoviruses is performed by a suitable method, for example by an infectivity assay on detector cell lines that do not complement fo
	Bacterial endotoxins (2.6.14 or 2.6.32): less than the limit approved for the particular preparation.
	3-2-5. Helper virus
	Identification. The identity of the helper virus genome is verified by a suitable method such as sequencing, NAT (2.6.21) or restriction-enzyme analysis. The identity of the helper virus capsid is verified by a suitable method such as sodium dodecyl sulfa
	Replication-competent adenoviruses. A test for replication-competent adenoviruses is performed by a suitable method, for example by an infectivity assay on detector cell lines that do not complement for the genes deleted from the vector. Other indicators 
	Infectious particle titre. It is determined by a suitable assay.
	Extraneous agents (2.6.16). It complies with the tests for extraneous agents.
	Bacterial endotoxins (2.6.14 or 2.6.32): less than the limit approved for the particular preparation.

	3-3. Vector production and harvest
	Identification. The identity of the vector is verified by a suitable method such as SDS-PAGE (2.2.31), an immunochemical method (2.7.1), NAT (2.6.21) or restriction-enzyme analysis.
	Vector concentration. The titre of infectious vector or the concentration of vector particles in single harvests is determined by a suitable method.
	Extraneous agents (2.6.16). The single harvest and the control cells comply with the tests. The control cells might not be used when the absence of interference with the viral vector for the detection of extraneous agents at the level of the single harves

	3-4. Purified harvest
	Identification. The identity of the vector is verified by a suitable method such as SDS-PAGE (2.2.31), an immunochemical method (2.7.1), NAT (2.6.21) or restriction-enzyme analysis.
	Genomic integrity. The genomic integrity of the vector is verified by a suitable method such as sequencing, NAT (2.6.21) or restriction-enzyme analysis.
	Capsid proteins. The relative ratio of the adenovirus capsid proteins is determined by a suitable method such as SDS-PAGE (2.2.31) and is comparable to that of a suitable reference standard.
	Vector concentration. The concentration of vector particles is determined by a suitable method.
	Infectious vector titre. It is determined using a cell-based method such as a plaque assay.
	Residual host-cell DNA (2.6.35). Residual host-cell DNA is determined by a suitable method, such as qPCR (2.6.21).
	Residual host-cell proteins (2.6.34). Residual host-cell proteins are determined by a suitable immunochemical method (2.7.1).
	Residual reagents. Based on risk analysis, tests for residues of reagents used during production and posing safety concerns are carried out on the purified harvest. Where relevant, residual bovine serum albumin is determined by a suitable immunochemical m
	Residual helper virus. When helper viruses are used in production of adenovirus vector, a test for helper virus DNA is carried out by a suitable method such as qPCR and the level of infectious helper viruses is determined by a suitable cell-based method. 
	Replication-competent adenovirus. A test for replication-competent adenoviruses is carried out by a suitable method, for example by an infectivity assay on detector cell lines that do not complement for the genes deleted from the vector. Other indicators 
	Microbiological examination. Depending on the preparation, the purified harvest complies with the test for sterility (2.6.1) or the bioburden is determined (2.6.12).
	Bacterial endotoxins (2.6.14 or 2.6.32): less than the limit approved for the particular preparation.

	3-5. Final lot
	3-5-1. Identification
	3-5-2. Tests
	Appearance. Liquid or reconstituted freeze-dried preparations comply with the established specifications with regard to degree of opalescence and degree of coloration by suitable methods such as those described in general chapters 2.2.1 and 2.2.2, respect
	Particulate contamination: visible particles (2.9.20). Examined under suitable conditions of visibility, liquid or reconstituted freeze-dried preparations for injection or infusion are practically free from visible particles, unless otherwise justified an
	Particulate contamination: sub-visible particles (2.9.19). Liquid or reconstituted freeze-dried preparations for injection or infusion comply with the test.
	Osmolality (2.2.35): within the limits approved for the particular preparation.
	pH (2.2.3): within the limits approved for the particular preparation.
	Extractable volume (2.9.17). The final lot complies with the test.
	Water (2.5.12 or 2.5.32): within the limits approved for the particular freeze-dried preparation.
	Vector aggregates. They are determined by a suitable method such as dynamic light scattering, size-exclusion chromatography (2.2.30), analytical ultracentrifugation or electron microscopy.
	Capsid integrity. It is verified by a suitable method such as dynamic light scattering, size-exclusion chromatography (2.2.30), analytical ultracentrifugation or electron microscopy.
	Sterility (2.6.1). The final lot complies with the test.
	Bacterial endotoxins (2.6.14 or 2.6.32): less than the limit approved for the particular preparation.
	3-5-3. Assay
	Vector particle titre. It is determined by a suitable method such as liquid chromatography, spectrophotometric analysis or NAT (2.6.21). The vector particle titre is within the limits approved for the particular product.
	Infectious vector titre. It is determined using a suitable cell-based method. The infectious vector titre is within the limits approved for the particular product.
	Ratio of vector particle titre to infectious vector titre: within the limits approved for the particular product.
	Expression from the genetic insert(s). It is determined in permissive cells, by suitable immunochemical (2.7.1) or biochemical assays, by flow cytometry (2.7.24), or by gene of interest RNA quantitation through RT-qPCR (2.6.21). Expression from the geneti
	Biological activity. It is determined by a suitable in vitro test using a clinically relevant cell line. It can be determined by an in vivo test when justified and only if an in vitro test is not possible. The biological activity is within the limits appr


	4. Poxvirus vectors for human use
	4-1. Definition
	4-2. Production system
	4-2-1. Vector construction
	4-2-2. Cell substrate for the propagation of poxvirus vectors
	4-2-3. Vector seed lot
	Identification. The identity of the vector is verified in the master seed lot and each working seed lot by a suitable method such as an immunochemical method (2.7.1) or NAT (2.6.21).
	Genomic integrity. The genomic integrity of the vector is verified by a suitable method such as sequencing, NAT (2.6.21) or restriction-enzyme analysis.
	Infectious vector titre. The infectious vector titre in the master seed lot and each working seed lot is determined by a suitable method.
	Biological activity. For replication-incompetent poxvirus, expression from the genetic insert(s) or biological activity is confirmed on the master seed lot by a suitable method. For oncolytic poxvirus, the expression from the genetic insert(s) and oncolyt
	Extraneous agents (2.6.16). The master seed lot and each working seed lot comply with the tests, except where cytopathic strains cannot be neutralised and the vector causes interference. Where a test cannot be performed, a suitable validated alternative m
	Bacterial endotoxins (2.6.14 or 2.6.32): less than the limit approved for the particular preparation.

	4-3. Vector production and harvest
	Identification. The identity of the vector is verified by a suitable method such as an immunochemical method (2.7.1) or NAT (2.6.21).
	Infectious vector titre. The infectious vector titre in single harvests is determined by a suitable method.
	Extraneous agents (2.6.16). The single harvest complies with the tests, except where cytopathic strains cannot be neutralised and the vector causes interference. Where a test cannot be performed, a suitable validated alternative must be carried out.
	Control cells. If human diploid cells or a continuous cell line are used for production, the control cells comply with the tests for extraneous agents (2.6.16).

	4-4. Purified harvest
	Identification. The identity of the vector is verified by a suitable method such as an immunochemical method (2.7.1) or NAT (2.6.21).
	Genomic integrity. The genomic integrity of the vector is verified by a suitable method such as sequencing, NAT (2.6.21) or restriction-enzyme analysis.
	Infectious vector titre. The infectious vector titre in purified harvests is determined by a suitable method.
	Residual host-cell DNA (2.6.35). Residual host-cell DNA is determined by a suitable method such as qPCR (2.6.21).
	Residual host-cell proteins (2.6.34). Residual host-cell proteins are determined by a suitable immunochemical method (2.7.1).
	Residual reagents. Based on risk analysis, tests for residues of reagents used during production and posing safety concerns are carried out on the purified harvest. Where relevant, residual bovine serum albumin is determined by a suitable immunochemical m
	Bacterial endotoxins (2.6.14 or 2.6.32): less than the limit approved for the particular preparation.

	4-5. Final lot
	4-5-1. Identification
	4-5-2. Tests
	Appearance. Liquid or reconstituted freeze-dried preparations comply with the established specifications with regard to degree of opalescence and degree of coloration by suitable methods such as those described in general chapters 2.2.1 and 2.2.2, respect
	Particulate contamination: visible particles (2.9.20). Examined under suitable conditions of visibility, liquid or reconstituted freeze-dried preparations for injection or infusion are practically free from visible particles, unless otherwise justified an
	Particulate contamination: sub-visible particles (2.9.19). Liquid or reconstituted freeze-dried preparations for injection or infusion comply with the test.
	Osmolality (2.2.35): within the limits approved for the particular preparation.
	pH (2.2.3): within the limits approved for the particular preparation.
	Extractable volume (2.9.17). The final lot complies with the test.
	Water (2.5.12 or 2.5.32): within the limits approved for the particular freeze-dried preparation.
	Virus aggregates. They are determined by a suitable method such as dynamic light scattering, size-exclusion chromatography (2.2.30), analytical ultracentrifugation or electron microscopy.
	Sterility (2.6.1). The final lot complies with the test.
	Bacterial endotoxins (2.6.14 or 2.6.32): less than the limit approved for the particular preparation.
	4-5-3. Assay
	Infectious vector titre. It is determined using a suitable cell-based method such as a plaque assay. The infectious vector titre is within the limits approved for the particular product.
	Vector particle titre. It is determined by a suitable method such as qPCR (2.6.21) or electron microscopy. The vector particle titre is within the limits approved for the particular product.
	Protein content. It is determined by a suitable method.
	Ratio of infectious vector titre to vector particle titre: within the limits approved for the particular product.
	Ratio of infectious vector titre to protein content: within the limits approved for the particular product.
	Expression from the genetic insert(s). The expression from the genetic insert(s) is determined in permissive cells, by suitable immunochemical (2.7.1) or biochemical assays, by flow cytometry (2.7.24) or by gene of interest RNA quantitation through RT-qPC
	Biological activity. Biological activity is determined by a suitable in vitro test using a clinically relevant cell line. It can be determined by an in vivo test when justified and only if an in vitro test is not possible. The biological activity is withi


	5. Retroviridae-derived vectors for human use
	5-1. Definition
	5-2. Production system
	5-2-1. Vector construction
	5-2-2. Vector production
	5-2-3. Plasmids used for production of vectors
	Identification. The identity of the plasmid is verified by a suitable method such as restriction-enzyme analysis, sequencing or NAT (2.6.21).
	Genetic integrity. The genetic integrity of the plasmids is verified by a suitable method such as sequencing, NAT (2.6.21) or restriction-enzyme analysis of the region corresponding to viral genes gag/pol, rev, env, the genetic insert and respective regul
	DNA concentration. The DNA concentration is determined by a suitable method.
	DNA purity. The DNA purity is determined using the ratio of absorbance measurements at 260€nm and 280€nm. This ratio is between 1.8 and 2.0.
	DNA topology. The percentage of the specific monomeric supercoiled form of plasmid DNA is determined using a suitable method.
	Residual host-cell DNA (2.6.35). Residual host-cell DNA is determined by a suitable method, such as qPCR (2.6.21).
	Residual host-cell RNA. Residual host-cell RNA is determined by a suitable method, such as RT-qPCR (2.6.21).
	Residual host-cell proteins (2.6.34). Residual host-cell proteins are determined by a suitable immunochemical method (2.7.1).
	Mycoplasmas (2.6.7). If materials of biological origin are used during the production of plasmids, the plasmids comply with the test, unless otherwise justified and authorised.
	Bacterial endotoxins (2.6.14 or 2.6.32): less than the limit approved for the particular preparation.
	Microbiological examination. The plasmids used comply with the test for sterility (2.6.1) or the bioburden is determined (2.6.12).
	5-2-4. Cells used for the production of vectors
	Copy number. The genomic DNA is isolated and purified from a known number of cells and the copy number of the integrated viral genes in the packaging cells is determined by a suitable method such as qPCR (2.6.21).
	Sequence integrity of the viral genes. Complete nucleotide sequencing of the inserted viral genes and their respective regulation elements is performed.
	5-2-4-2. Producer cells
	Replication-competent viruses. The detection of replication-competent viruses is performed in producer cells, using a suitable method. Detection may be based on a co-cultivation of the producer cells with a permissive cell line for the replication-compete
	Copy number. The genomic DNA is isolated and purified from a known number of cells and the copy number of the integrated viral genes and genetic insert in the producer cells is determined by a suitable method such as qPCR (2.6.21).
	Sequence integrity of the viral genes and genetic insert. Complete nucleotide sequencing of the inserted viral genes, the gene of interest and their respective regulation elements is performed.

	5-3. Vector production and harvest
	Identification. The identity of the vector is verified by a suitable method such as an immunochemical method (2.7.1), NAT (2.6.21) or restriction-enzyme analysis.
	Physical particle titre. The physical particle titre (e.g. the capsid titre or vector genome titre) is determined by a suitable method such as a p24 protein ELISA assay or NAT (2.6.21).
	Functional titre. The functional titre (measuring the number of functional vector particles capable of transducing cells) is determined by inoculation of vectors into permissive cells followed by flow cytometry (2.7.24), quantitative NAT (e.g. qPCR, 2.6.2
	Extraneous agents (2.6.16). Each single harvest and the control cells comply with the tests. The control cells might not be used when the absence of interference with the viral vector for the detection of extraneous agents at the level of single harvest h
	Replication-competent viruses. Detection of replication-competent viruses is performed on the single harvest or purified harvest or on the final lot, if no dilution step is introduced between these stages and if no pooling of several single harvests or pu

	5-4. Purified harvest
	Identification. The identity of the vector is verified by a suitable method such as an immunochemical method (2.7.1), NAT (2.6.21) or restriction-enzyme analysis.
	Genomic integrity. The genomic integrity is verified by a suitable method, for example NAT (2.6.21) or restriction-enzyme analysis.
	Physical particle titre. The physical particle titre (e.g. capsid titre or vector genome titre) is determined by a suitable method such as an immunochemical method (2.7.1) (e.g. p24 protein ELISA assay), size-exclusion high-performance-liquid-chromatograp
	Functional titre. The functional titre (measuring the number of functional vector particles capable of transducing cells) is determined by inoculation of vectors into permissive cells followed by flow cytometry (2.7.24), quantitative NAT (e.g. qPCR, 2.6.2
	Ratio between functional and physical particle titres. The ratio is determined and is within the approved limits.
	Replication-competent viruses. Detection of replication-competent viruses is performed on the single harvest or purified harvest or on the final lot, if no dilution step is introduced between these stages and if no pooling of several single harvests or pu
	Residual host-cell DNA (2.6.35). Residual host-cell DNA is determined by a suitable method, such as qPCR (2.6.21).
	Residual plasmid DNA. Where a transient production system is used, the residual plasmid DNA is determined by a suitable method, such as qPCR (2.6.21).
	Residual host-cell proteins (2.6.34). Residual host-cell proteins are determined by a suitable immunochemical method (2.7.1).
	Residual reagents. Based on risk analysis, tests for residues of reagents used during production and posing safety concerns is carried out on the purified harvest. Where relevant, residual bovine serum albumin is determined by a suitable immunochemical me
	Microbiological examination. Depending on the preparation, the purified harvest complies with the test for sterility (2.6.1) or the bioburden (2.6.12) is determined.
	Bacterial endotoxins (2.6.14 or 2.6.32): less than the limit approved for the particular preparation.

	5-5. Final lot
	5-5-1. Identification
	5-5-2. Tests
	Appearance. Liquid or reconstituted freeze-dried preparations comply with the established specifications with regard to degree of opalescence and degree of coloration by suitable methods such as those described in general chapters 2.2.1 and 2.2.2, respect
	Particulate contamination: visible particles (2.9.20). Examined under suitable conditions of visibility, liquid or reconstituted freeze-dried preparations for injection or infusion are practically free from visible particles, unless otherwise justified an
	Particulate contamination, sub-visible particles (2.9.19). Liquid or reconstituted freeze-dried preparations for injection or infusion comply with the test.
	Replication-competent viruses. Detection of replication-competent viruses is performed on the single harvest or purified harvest or on the final lot, if no dilution step is introduced between these stages and if no pooling of several single harvests or pu
	Osmolality (2.2.35): within the limits approved for the particular preparation.
	pH (2.2.3): within the limits approved for the particular preparation.
	Extractable volume (2.9.17). The final lot complies with the test.
	Water (2.5.12 or 2.5.32): within the limits approved for the particular freeze-dried preparation.
	Sterility (2.6.1). The final lot complies with the test.
	Bacterial endotoxins (2.6.14 or 2.6.32): less than the limit approved for the particular preparation.
	5-5-3. Assay
	Physical particle titre. The physical particle titre (e.g. the capsid titre or vector genome titre) is determined by a suitable method such as an immunochemical method (2.7.1) (e.g. p24 protein ELISA assay), size-exclusion high-performance-liquid-chromato
	Functional titre. The functional titre (measuring the number of functional vector particles capable of transducing cells) is determined by inoculation of vectors into permissive cells followed by flow cytometry (2.7.24), quantitative NAT (e.g. qPCR, 2.6.2
	Ratio between functional and physical particle titres. The ratio is determined and is within the limits approved for the particular product.
	Expression from the genetic insert(s). Wherever possible, the expression from the genetic insert(s) is determined on a permissive cell line following inoculation of the vector ensuring consistent transduction, e.g. at a predetermined multiplicity of infec
	Biological activity. Biological activity is determined by a suitable in vitro test using clinically relevant cells or cell line. It can be determined by an in vivo test when justified and only if an in vitro test is not possible. The biological activity i
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	Immunosera for human use, animal
	Immunosera ex animale ad usum humanum
	DEFINITION
	PRODUCTION
	GENERAL PROVISIONS
	ANIMALS
	IMMUNISATION
	COLLECTION OF BLOOD OR PLASMA
	Tests for contaminating viruses. If an antimicrobial preservative is added, it must be neutralised before carrying out the tests, or the tests are carried out on a sample taken before addition of the antimicrobial preservative. Each pool is tested for con
	Potency. Carry out a biological assay as indicated in the monograph and express the result in€IU per millilitre, where applicable. A validated in vitro method may also be used.
	Protein content. Dilute the product to be examined with a 9€g/L solution of sodium chloride€R to obtain a solution containing about 15€mg of protein in 2€mL. To 2€mL of this solution in a round-bottomed centrifuge tube add 2€mL of a 75€g/L solution of sod

	PURIFICATION AND VIRAL INACTIVATION
	Purity. Examine by non-reducing polyacrylamide gel electrophoresis (2.2.31), by comparison with the reference preparation. The bands are compared in intensity and no additional bands are found.

	FINAL BULK
	Antimicrobial preservative. Where applicable, determine the amount of antimicrobial preservative by a suitable physico-chemical method. It contains not less than 85€per cent and not more than 115€per cent of the amount stated on the label.
	Sterility (2.6.1). It complies with the test.

	FINAL LOT

	IDENTIFICATION
	CHARACTERS
	TESTS
	Solubility. To a container of the preparation to be examined, add the volume of liquid for reconstitution stated on the label. The preparation dissolves completely within the time stated on the label.
	Extractable volume (2.9.17). It complies with the requirement for extractable volume.
	pH (2.2.3). The pH is within the limits approved for the particular product.
	Osmolality (2.2.35): minimum 240€mosmol/kg after dilution, where applicable.
	Protein content: 90€per cent to 110€per cent of the amount stated on the label, and, unless otherwise justified and authorised, not more than 100€g/L.
	Molecular-size distribution. Examine by liquid chromatography (2.2.29 or 2.2.30). It complies with the specification approved for the particular product.
	Antimicrobial preservative. Where applicable, determine the amount of antimicrobial preservative by a suitable physico-chemical method. The amount is not less than the minimum amount shown to be effective and is not greater than 115€per cent of that state
	Phenol (2.5.15): maximum 2.5€g/L for preparations containing phenol.
	Stabiliser. Determine the amount of stabiliser by a suitable physico-chemical method. The preparation contains not less than 80€per cent and not more than 120€per cent of the quantity stated on the label.
	Purity. Examine by non-reducing polyacrylamide gel electrophoresis (2.2.31), by comparison with the reference preparation. No additional bands are found for the preparation to be examined.
	Foreign proteins. When examined by precipitation tests with specific antisera, only protein from the declared animal species is shown to be present, unless otherwise prescribed, for example where material of human origin is used during production.
	Albumin. Unless otherwise prescribed in the monograph, when examined electrophoretically, the content of albumin is not greater than the limit approved for the particular product and, in any case, is not greater than 3€per cent.
	Water (2.5.12): maximum 3€per cent.
	Sterility (2.6.1). It complies with the test.
	Pyrogenicity. It complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13. It complies with the limit approved for the particular product.

	ASSAY
	Animal tests. In accordance with the provisions of the European Convention for the Protection of Vertebrate Animals Used for Experimental and Other Scientific Purposes, tests must be carried out in such a way as to use the minimum number of animals and to

	STORAGE
	LABELLING

	Pharmaceutical preparations
	Pharmaceutica
	INTRODUCTION
	DEFINITION
	ETHICAL CONSIDERATIONS AND GUIDANCE IN THE PREPARATION OF UNLICENSED PHARMACEUTICAL PREPARATIONS
	PRODUCTION
	Formulation. During pharmaceutical development or prior to manufacture/preparation, suitable ingredients, processes, tests and specifications are identified and justified in order to ensure the suitability of the product for the intended purpose. This inc
	Active substances and excipients. Active substances and excipients used in the formulation of pharmaceutical preparations comply with the requirements of the relevant general monographs, e.g. Substances for pharmaceutical use€(2034), Essential oils€(2098)
	Microbiological quality. The formulation of the pharmaceutical preparation and its container must ensure that the microbiological quality is suitable for the intended use.
	N-Nitrosamines. As many N-nitrosamines are classified as probable human carcinogens, manufacturers of medicinal products, except products for veterinary use only and unlicensed pharmaceutical preparations, are expected to evaluate the potential risk of N-
	Containers. A suitable container is selected. Consideration is given to the intended use of the preparation, the properties of the container, the required shelf-life, and product/container incompatibilities. Where applicable, containers for pharmaceutical
	Stability. Stability requirements of pharmaceutical preparations are dependent on their intended use and on the desired storage time.

	TESTS
	Appearance. The appearance (e.g. size, shape and colour) of the pharmaceutical preparation is controlled.
	Identity and purity tests. Where applicable, the following tests are carried out on the pharmaceutical preparation:
	Related substances. Medicinal products containing one or more chemically defined active substances comply with the test(s) for related substances in the relevant individual monograph.
	Elemental impurities. General chapter 5.20.€Elemental impurities applies to pharmaceutical preparations except products for veterinary use, unlicensed preparations and other products that are excluded from the scope of this chapter.
	Uniformity (2.9.40 or 2.9.5/2.9.6). Pharmaceutical preparations presented in single-dose€units comply with the test(s) as prescribed in the relevant dosage form monograph. If justified and authorised, general chapter 2.9.40 can be applicable only at the 
	Reference standards. Reference standards may be needed at various stages for quality control of pharmaceutical preparations. They are established and monitored taking due account of general chapter 5.12.€Reference standards.
	Contaminant pyrrolizidine alkaloids. Where necessary, apply a suitable control strategy to ensure that patient exposure to pyrrolizidine alkaloids from medicinal products (e.g. herbal and homoeopathic medicinal products) does not exceed the maximum daily 

	ASSAY
	Reference standards. See Tests.

	LABELLING AND STORAGE
	GLOSSARY
	Formulation: the designing of an appropriate formula (including materials, processes, etc.) that will ensure that the patient receives the suitable pharmaceutical preparation in an appropriate form that has the required quality and that will be stable and
	Licensed pharmaceutical preparation: a medicinal product that has been granted a marketing authorisation by a competent authority.
	Manufacture: all operations of purchase of materials and products, Production, Quality Control, release, storage, distribution of medicinal products and the related controls.
	Preparation (of an unlicensed pharmaceutical preparation): the ‘manufacture' of unlicensed pharmaceutical preparations by or a
	Reconstitution: manipulation to enable the use or application of a medicinal product with a marketing authorisation in accordance with the instructions given in the summary of product characteristics or the patient information leaflet.
	Risk assessment: the identification of hazards and the analysis and evaluation of risks associated with exposure to those hazards.
	Unlicensed pharmaceutical preparation: a medicinal product that is exempt from the need of having a marketing authorisation issued by a competent authority but is made for specific patients' needs according to legislation.


	Radiopharmaceutical preparations
	Radiopharmaceutica
	DEFINITIONS
	Radioactivity: generally the term ‘radioactivity' is used both to describe the phenomenon of radioactive decay and to express 
	Radioactive decay: all radionuclides decay at an exponential rate with their characteristic decay constant.
	Isotopic carrier: a stable isotope of the element concerned either present in or added to the radioactive preparation in the same chemical form as that in which the radionuclide is present.
	Specific radioactivity: the radioactivity of the radionuclide concerned in the stated chemical form per€unit mass of the element or of the chemical form concerned, expressed in Bq/g.
	Molar radioactivity: the radioactivity of the radionuclide concerned in the stated chemical form per mole of the chemical form concerned, expressed in Bq/mol.
	Radioactivity concentration: the radioactivity of the radionuclide concerned per€unit volume or€unit mass of the preparation. For radiopharmaceutical solutions, it is expressed as radioactivity per€unit volume of the preparation.
	Total radioactivity: the radioactivity of the radionuclide concerned, expressed per€unit (vial, capsule, ampoule, generator, etc).
	Shelf life: the time during which specifications described in the monograph must be fulfilled. Expiry date and, if necessary, time must be clearly stated on the label.
	Maximum recommended dose in millilitres (V): the authorised maximum volume of a dose in millilitres of a radiopharmaceutical preparation. Maximum volume of a dose in millilitres (V) must be specified to ensure that specification limits that are provided o

	PRODUCTION
	Radionuclides
	Chemical precursors and excipients

	CHARACTERS
	IDENTIFICATION
	Approximate half-life. The half-life as determined over a relatively short time period to allow confirmation of the radionuclide identity and to allow release for use of radiopharmaceutical preparations.
	Determination of the nature and energy of the radiation. The nature and energy of the radiation emitted are determined using spectrometry. The nature and energy of the radiation of positron emitters is usually not determined; their identification is perfo

	TESTS
	pH. The pH of radiopharmaceutical preparations made by different production methods may be different, for example due to the use of different stabilisers. Consequently, the pH range specified in a monograph may be wide. The pH for a preparation of a parti
	Particulate contamination: visible particles (2.9.20). Radiopharmaceutical preparations for parenteral use, examined under suitable conditions of visibility, are practically free from visible particles.
	CHEMICAL PURITY
	Non-radioactive analogues of the radioactive substance, related substances and other non-radioactive substances. Non-radioactive analogues of the radioactive substance, related substances and other non-radioactive substances that can be present are determ
	Elemental impurities
	Residual solvents. Residual solvents are limited according to general chapter 5.4.€Residual solvents, using the analytical procedures given in general chapter 2.4.24.€Identification and control of residual solvents or another suitable analytical procedure
	Physiological distribution
	Sterility
	Pyrogenicity

	RADIONUCLIDIC PURITY
	RADIOCHEMICAL PURITY
	Specific radioactivity


	RADIOACTIVITY
	STORAGE
	LABELLING

	Substances for€pharmaceutical€use
	Corpora ad usum pharmaceuticum
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Polymorphism (5.9). If the nature of a crystalline or amorphous form imposes restrictions on its use in preparations, the nature of the specific crystalline or amorphous form is identified, its morphology is adequately controlled and its identity is state
	Related substances. Unless otherwise prescribed or justified and authorised, organic impurities in active substances are to be reported, identified wherever possible, and qualified as indicated in Table€2034.-1 or in Table€2034.-2 for peptides obtained by
	Elemental impurities. Permitted daily exposures for elemental impurities (e.g. as included in the ICH€Q3D guideline, the principles of which are reproduced in general chapter 5.20. Elemental impurities) apply to the medicinal product. Individual monograph
	Residual solvents are limited according to the principles defined in general chapter 5.4, using general method 2.4.24 or another suitable method. Where a quantitative determination of a residual solvent is carried out and a test for loss on drying is not 
	Microbiological quality. Individual monographs give acceptance criteria for microbiological quality wherever such control is n
	Sterility (2.6.1). If intended for use in the manufacture of sterile dosage forms without a further appropriate sterilisation procedure, or if offered as sterile grade, the substance for pharmaceutical use complies with the test.
	Pyrogenicity. The substance for pharmaceutical use complies with a suitable test for pyrogenicity if it is intended for use in the manufacture of parenteral preparations or preparations for irrigation without a further appropriate procedure for the remova
	Additional properties. Control of additional properties (e.g. physical characteristics, functionality-related characteristics) may be necessary for individual manufacturing processes or formulations. Grades (such as sterile, endotoxin-free, pyrogen-free) 

	ASSAY
	LABELLING

	Vaccines for human use
	Vaccina ad usum humanum
	DEFINITION
	PRODUCTION
	General provisions. The production method for a given product must have been shown to yield consistently batches comparable with the batch of proven clinical efficacy, immunogenicity and safety in humans.
	Substrates for propagation. Substrates for propagation comply with the relevant requirements of the Pharmacopoeia (5.2.2, 5.2.3) or in the absence of such requirements with those of the competent authority. Processing of cell banks and subsequent cell cul
	Seed lots/cell banks. The master seed lot or cell bank is identified by historical records that include information on its origin and subsequent manipulation. Suitable measures are taken to ensure that no extraneous agent or undesirable substance is prese
	Culture media. Culture media are as far as possible free from ingredients known to cause toxic, allergic or other undesirable reactions in humans; if inclusion of such ingredients is necessary, it shall be demonstrated that the amount present in the final
	Propagation and harvest. The seed cultures are propagated and harvested under defined conditions. The purity of the harvest is verified by suitable tests as defined in the monograph.
	Control cells. For vaccines produced in cell cultures, control cells are maintained and tested as prescribed. In order to provide a valid control, these cells must be maintained in conditions that are essentially equivalent to those used for the productio
	Control eggs. For live vaccines produced in eggs, control eggs are incubated and tested as prescribed in the monograph.
	Purification. Where applicable, validated purification procedures may be applied.
	Inactivation. Inactivated vaccines are produced using a validated inactivation process whose effectiveness and consistency have been demonstrated. Where it is recognised that extraneous agents may be present in a harvest, for example in vaccines produced 
	Carrier proteins. Bacterial polysaccharide antigens may be conjugated with carrier proteins to improve their immunogenicity to enable the induction of a protective response in infants. Carrier proteins comply with the relevant requirements of general chap
	Test for sterility of intermediates prior to final bulk. Individual monographs on vaccines for human use may prescribe a test for sterility for intermediates.
	Final bulk. The final bulk is prepared by aseptically blending the ingredients of the vaccine. For non-liquid vaccines for administration by a non-parenteral route, the final bulk is prepared by blending the ingredients of the vaccine under suitable condi
	Stability of intermediates. During production of vaccines, intermediates are obtained at various stages and are stored, sometimes for long periods. Such intermediates include:
	Final lot. The final lot is prepared by aseptically distributing the final bulk into sterile, tamper-evident containers, which, after freeze-drying where applicable, are closed so as to exclude contamination. For non-liquid vaccines for administration by 
	Appearance. Unless otherwise justified and authorised, each container (vial, syringe or ampoule) in each final lot is inspected visually or mechanically for acceptable appearance.
	Animal tests. In accordance with the provisions of the European Convention for the Protection of Vertebrate Animals Used for Experimental and Other Scientific Purposes, tests must be carried out in such a way as to use the minimum number of animals and to

	TESTS
	pH (2.2.3). Liquid vaccines, after reconstitution where applicable, comply with the limits for pH approved for the particular preparation.
	Adjuvant. If the vaccine contains an adjuvant, the amount is determined and shown to be within acceptable limits with respect to the expected amount (see also the tests for aluminium and calcium below).
	Aluminium (2.5.13): maximum 1.25€mg of aluminium€(Al) per single human dose where an aluminium adsorbent has been used in the vaccine, unless otherwise stated.
	Calcium (2.5.14): maximum 1.3€mg of calcium€(Ca) per single human dose where a calcium adsorbent has been used in the vaccine, unless otherwise stated.
	Free formaldehyde (2.4.18): maximum 0.2€g/L of free formaldehyde in the final product where formaldehyde has been used in the preparation of the vaccine, unless otherwise stated.
	Phenol (2.5.15): maximum 2.5€g/L in the final product where phenol has been used in the preparation of the vaccine, unless otherwise stated.
	Water (2.5.12): maximum 3.0€per cent€m/m for freeze-dried vaccines, unless otherwise stated.
	Extractable volume (2.9.17). Unless otherwise justified and authorised, it complies with the requirement for extractable volume.
	Pyrogenicity. Vaccines for parenteral administration comply with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13. Where no limit is specified in the individual monograph, the vaccine complies with 

	STORAGE
	LABELLING

	Vaccines for veterinary use
	Vaccina ad usum veterinarium
	1. DEFINITION
	1-1. BACTERIAL VACCINES
	1-2. VIRAL VACCINES
	1-3. VECTOR VACCINES
	1-4. DNA AND RNA VACCINES

	2. PRODUCTION
	General provisions. Production is designed to provide a finished product that complies with the approved requirements. Compliance with these requirements is demonstrated by safety and efficacy studies carried out on batches during development and by the c
	2-1. STARTING MATERIAL
	2-1-1. Substrates for production. Cell cultures used for the production of vaccines for veterinary use comply with the requirements of general chapter 5.2.4.
	2-1-2. Media used for seed culture preparation and for production. Media used for seed culture preparation and for production are prepared following a standard formulation. The medium is considered a starting material, and its composition is specified in 
	2-1-3. Seed lots
	2-1-4.€Substances. Where applicable, substances used for the production of vaccines for veterinary use comply with the requirements of the relevant monographs and the general requirements for managing the presence of extraneous agents given in general cha

	2-2. CHOICE OF VACCINE COMPOSITION
	2-2-1. Development studies on safety and efficacy. General requirements for evaluation of safety and efficacy are given in general chapters€5.2.6 and€5.2.7. These requirements may be made more explicit or supplemented by the requirements of individual mon
	2-2-2. Antimicrobial preservatives. Antimicrobial preservatives are used to prevent spoilage or adverse effects caused by microbial contamination occurring during use of a vaccine which is expected to be no longer than 10€h after first broaching. Antimicr
	2-2-3. Stability. Evidence of stability is obtained to justify the proposed shelf life. This evidence takes the form of the results of virus titrations, bacterial counts or potency tests carried out at regular intervals until 3 months beyond the end of sh
	2-2-4. Formulation. The minimum antigen content, nucleic acid content, virus titre or bacterial count acceptable from the point of view of efficacy (i.e. gives satisfactory results in the potency test and other efficacy studies) is established during deve

	2-3. PREPARATION OF THE VACCINE
	2-3-1. Propagation and harvest of bacterial and viral antigens. Each strain of a multivalent vaccine is cultivated and harvested separately.
	2-3-2. Inactivation. Inactivated vaccines are subjected to a validated inactivation procedure. When conducting tests for inactivation, it is essential to take into account the possibility that under the conditions of manufacture, organisms may be physical
	2-3-3. Final bulk and final batch. The final bulk vaccine is prepared by combining€1 or more batches of antigen or nucleic acid, which comply with the relevant requirements, with other substances such as adjuvants, stabilisers, antimicrobial preservatives

	2-4. manufacturer's tests
	2-4-1. Antigen content. The formulation of the vaccine is based, whenever possible, on the antigen content determined on the harvest before or after inactivation and/or downstream processing, if applicable.
	2-4-2. Nucleic acid content. For DNA or RNA vaccines, whenever possible, the formulation of the vaccine is based on the nucleic acid content determined by a suitable method at an appropriate stage of the production process.
	2-4-3. Batch potency test. For most vaccines, the tests cited under Potency or Immunogenicity are not suitable for the routine testing of batches.

	2-5. IN-PROCESS STABILITY

	3. batch tests
	3-1. Identification. The antigenic substances or nucleic acids encoding antigen(s) are identified using suitable methods.
	3-2. Physical tests. A vaccine with an oily adjuvant is tested for viscosity by a suitable method and shown to be within the limits set for the product. The stability of the emulsion shall be demonstrated.
	3-3. Chemical tests. Tests for the concentrations of appropriate substances such as aluminium and preservatives are carried out to show that these are within the limits set for the product.
	3-4. pH. The pH of liquid products and diluents is measured if possible and shown to be within the limits set for the product.
	3-5. Water. Where applicable, the freeze-drying process is checked by a determination of water and shown to be within the limits set for the product.
	3-6. Formaldehyde (2.4.18; use Method€B if sodium metabisulfite has been used to neutralise excess formaldehyde). Where formaldehyde has been used in the preparation, the concentration of free formaldehyde is not greater than 0.5€g/L, unless a higher amou
	3-7. Phenol (2.5.15). When the vaccine contains phenol, the concentration is not greater than 5€g/L.
	3-8. Bacteria and fungi. Vaccines comply with the test for sterility (2.6.1). Where the volume of liquid in a container is greater than 100€mL, the membrane filtration method is used wherever possible. Where the membrane filtration method cannot be used, 
	3-9. Extraneous agents (5.2.5). The vaccine is free from extraneous agents.
	3-10. Residual live virus/bacteria and/or detoxification testing. For inactivated vaccines and bacterial toxoids, the tests described in section 2-3-2-3 are performed. Where excipients would interfere with a test for inactivation and/or detoxification, su
	3-11. Mycoplasmas (2.6.7). Live viral vaccines comply with the test for mycoplasmas (culture method).
	3-12. Potency. The vaccine complies with the requirements of the test mentioned under Immunogenicity (see section 2-2-1-1) when administered by a recommended route and method.


	4. STORAGE
	5. LABELLING
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	Intravesical preparations
	Praeparationes intravesicales
	DEFINITION
	PRODUCTION
	TESTS
	Particulate contamination: visible particles (2.9.20). Intravesical solutions, if applicable after reconstitution, examined under suitable conditions of visibility, are practically free from visible particles; recommendations on this aspect are provided i
	Sterility (2.6.1). Intravesical preparations comply with the test, unless otherwise justified and authorised.
	Pyrogenicity. Intravesical preparations, if applicable after reconstitution or dilution, comply with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13. The limit, when not indicated in the individual

	LABELLING
	DEFINITION
	TESTS
	Uniformity of dosage€units (2.9.40). Intravesical suspensions and emulsions supplied in single-dose containers comply with the test or, where justified and authorised, with the test for uniformity of content shown below. 
	Uniformity of content (2.9.6). Unless otherwise prescribed or justified and authorised, intravesical suspensions and emulsions supplied in single-dose containers and having a content of active substance less than 2€mg or less than 2€per cent of the total 

	DEFINITION
	LABELLING
	DEFINITION
	PRODUCTION
	TESTS
	Uniformity of dosage€units (2.9.40). Powders for intravesical solutions or suspensions comply with the test or, where justified and authorised, with the tests for uniformity of content and/or uniformity of mass shown below. 
	Uniformity of content (2.9.6). Unless otherwise prescribed or justified and authorised, powders for intravesical solutions or suspensions having a content of active substance less than 2€mg or less than 2€per cent of the total mass, or with a€unit mass eq
	Uniformity of mass (2.9.5). Powders for intravesical solutions or suspensions comply with the test. If the test for uniformity of content is prescribed for all the active substances, the test for uniformity of mass is not required.

	LABELLING

	Orodispersible films
	Membranae in ore dispergibiles
	DEFINITION
	PRODUCTION
	TESTS
	Uniformity of dosage€units (2.9.40). Orodispersible films comply with the test or, where justified and authorised, with the tests for uniformity of content and/or uniformity of mass shown below. Herbal drugs and herbal drug preparations present in the dos
	Uniformity of content (2.9.6). Unless otherwise prescribed or justified and authorised, orodispersible films having a content of active substance less than 2€mg or less than 2€per cent of the total mass comply with the requirements under Test€A. If the pr
	Uniformity of mass (2.9.5). Orodispersible films comply with the test. If the test for uniformity of content is prescribed for all active substances, the test for uniformity of mass is not required.
	Disintegration. Unless otherwise justified and authorised, a suitable test is carried out to demonstrate the appropriate disintegration of the preparation.
	Dissolution. Unless otherwise justified and authorised, a suitable test is carried out to demonstrate the appropriate release of the active substance(s), for example one of the tests described in general chapter 2.9.3. Dissolution test for solid dosage fo

	LABELLING

	Oromucosal preparations
	Praeparationes buccales
	DEFINITION
	PRODUCTION
	TESTS
	Uniformity of dosage€units (2.9.40). Single-dose oromucosal preparations comply with the test or, where justified and authorised, with the test for uniformity of content and/or uniformity of mass shown below. Herbal drugs and herbal drug preparations pres
	Uniformity of content (2.9.6). Unless otherwise prescribed or justified and authorised, single-dose oromucosal preparations having a content of active substance less than 2€mg or less than 2€per cent of the total mass comply with the requirements under Te
	Uniformity of mass (2.9.5). Solid single-dose oromucosal preparations comply with the test. If the test for the uniformity of content is prescribed for all active substances, the test for uniformity of mass is not required.

	LABELLING
	DEFINITION
	DEFINITION
	DEFINITION
	DEFINITION
	DEFINITION
	TESTS
	Uniformity and accuracy of dose. Unless otherwise justified, prepare and use the container as directed in the instructions to the patients. Introduce the number of drops usually prescribed for one dose into a previously weighed container at a rate of no m

	LABELLING
	DEFINITION
	PRODUCTION
	Uniformity of delivered dose, inter-container testing. For metered-dose oromucosal sprays, unless otherwise justified and authorised, the test applies. Prepare and use the containers as directed in the instructions to the patient.

	TESTS
	Uniformity of delivered dose, intra-container testing. Metered-dose oromucosal sprays and sublingual sprays supplied in multidose containers comply with the following test. If justified and authorised, for preparations that are solutions, the test for uni
	Uniformity of delivered mass, multidose containers. If justified and authorised, for metered-dose oromucosal sprays that are solutions and are supplied in multidose containers, the test for uniformity of delivered dose can be replaced by the test for unif
	Number of deliveries per container. Take one container and discharge the contents to waste until empty, actuating the valve at intervals of not less than 5€s. Record the deliveries discharged. The total number of deliveries discharged from the container i

	DEFINITION
	DEFINITION
	PRODUCTION
	TESTS
	Dissolution. Unless otherwise justified and authorised, for compressed lozenges intended for a systemic effect, a suitable test is carried out to demonstrate the appropriate release of the active substance(s), for example one of the tests described in gen

	DEFINITION
	PRODUCTION
	TESTS
	Dissolution. Unless otherwise justified and authorised, a suitable test is carried out to demonstrate the appropriate release of the active substance(s), for example one of the tests described in general chapter 2.9.3. Dissolution test for solid dosage fo

	DEFINITION
	PRODUCTION
	TESTS
	Disintegration. A suitable test is carried out to demonstrate appropriate disintegration.
	Dissolution. Unless otherwise justified and authorised, a suitable test is carried out to demonstrate the appropriate release of the active substance(s), for example one of the tests described in general chapter 2.9.3. Dissolution test for solid dosage fo
	Water (2.5.12). Sublingual lyophilisates comply with the test; the limits are approved by the competent authority.

	DEFINITION
	DEFINITION
	PRODUCTION
	TESTS
	Dissolution. Unless otherwise justified and authorised, a suitable test is carried out to demonstrate the appropriate release of the active substance(s), for example one of the tests described in general chapter 2.9.3. Dissolution test for solid dosage fo

	DEFINITION
	PRODUCTION
	TESTS
	Dissolution. Unless otherwise justified and authorised, a suitable test is carried out to demonstrate the appropriate release of the active substance(s), for example one of the tests described in general chapter 2.9.3. Dissolution test for solid dosage fo


	Parenteral preparations
	Parenteralia
	DEFINITION
	PRODUCTION
	TESTS
	Particulate contamination: sub-visible particles (2.9.19). Liquid preparations for injection or infusion, if applicable after reconstitution, comply with the test. Unless otherwise justified and authorised, suspensions, emulsions and gels for injection co
	Particulate contamination: visible particles (2.9.20). Liquid preparations for injection or infusion, if applicable after reconstitution, examined under suitable conditions of visibility, are practically free from visible particles.
	Sterility (2.6.1). Parenteral preparations comply with the test.
	Pyrogenicity. Parenteral preparations for human use, if applicable after reconstitution or dilution, comply with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13. The limit, when not indicated in th

	STORAGE
	LABELLING
	DEFINITION
	PRODUCTION
	TESTS
	Uniformity of dosage€units (2.9.40). Emulsions and suspensions for injection supplied in single-dose containers comply with the test or, where justified and authorised, with the test for uniformity of content shown below. Herbal drugs and herbal drug prep
	Uniformity of content (2.9.6). Unless otherwise prescribed or justified and authorised, emulsions and suspensions for injection supplied in single-dose containers and having a content of active substance less than 2€mg or less than 2€per cent of the total

	DEFINITION
	PRODUCTION
	DEFINITION
	LABELLING
	DEFINITION
	PRODUCTION
	TESTS
	Uniformity of dosage€units (2.9.40). Powders for injections or infusions comply with the test or, where justified and authorised, with the tests for uniformity of content and/or uniformity of mass shown below. Herbal drugs and herbal drug preparations pre
	Uniformity of content (2.9.6). Unless otherwise prescribed or justified and authorised, powders for injections or infusions having a content of active substance less than 2€mg or less than 2€per cent of the total mass, or with a€unit mass equal to or less
	Uniformity of mass (2.9.5). Powders for injections or infusions comply with the test. If the test for uniformity of content is prescribed for all the active substances, the test for uniformity of mass is not required.

	LABELLING
	DEFINITION
	TESTS
	Release of active substance(s). A suitable test is carried out to demonstrate the appropriate release of the active substance(s).

	DEFINITION
	TESTS
	Release of active substance(s). A suitable test is carried out to demonstrate the appropriate release of the active substance(s).
	Uniformity of dosage€units (2.9.40). Implants comply with the test or, where justified and authorised, with the tests for uniformity of content and/or uniformity of mass shown below.
	Uniformity of content (2.9.6). Unless otherwise prescribed or justified and authorised, implants having a content of active substance less than 2€mg or less than 2€per cent of the total mass, or with a€unit mass equal to or less than 40€mg comply with the
	Uniformity of mass (2.9.5). Implants comply with the test. If the test for uniformity of content is prescribed for all the active substances, the test for uniformity of mass is not required.

	DEFINITION

	Preparations for irrigation
	Praeparationes ad irrigationem
	DEFINITION
	PRODUCTION
	TESTS
	Particulate contamination: visible particles (2.9.20). Preparations for irrigation, examined under suitable conditions of visibility, are practically free from visible particles.
	Sterility (2.6.1). Preparations for irrigation comply with the test.
	Pyrogenicity. Preparations for irrigation comply with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13. The preparation contains not more than 0.5 endotoxin equivalents per millilitre. Where the tes

	LABELLING



	18-VaccinesForHumanUse-E
	toc
	Diphtheria, tetanus, pertussis (acellular, component) and haemophilus type b conjugate vaccine (adsorbed)
	Vaccinum diphtheriae, tetani, pertussis sine cellulis ex elementis praeparatum et haemophili stirpis b coniugatum adsorbatum
	DEFINITION
	PRODUCTION
	GENERAL PROVISIONS
	PRODUCTION OF THE COMPONENTS
	FINAL BULK VACCINE
	Antimicrobial preservative. Where applicable, determine the amount of antimicrobial preservative by a suitable chemical method. The amount is not less than 85€per cent and not greater than 115€per cent of the intended content.
	Sterility (2.6.1). It complies with the test, carried out using 10€mL for each medium.

	FINAL LOT
	Osmolality (2.2.35). The osmolality of the vaccine, reconstituted where applicable, is within the limits approved for the particular preparation.
	pH (2.2.3). The pH of the vaccine, reconstituted if necessary, is within the range approved for the particular product.
	Free PRP. Unbound PRP is determined after removal of the conjugate, for example by anion-exchange, size-exclusion or hydrophobic chromatography, ultrafiltration or other validated methods. The amount of free PRP is not greater than that approved for the p


	IDENTIFICATION
	TESTS
	PRP: minimum 80€per cent of the amount of PRP stated on the label. PRP is determined either by assay of ribose (2.5.31) or phosphorus€(2.5.18), by an immunochemical method€(2.7.1) or by anion-exchange liquid chromatography€(2.2.29) with pulsed amperometri
	Aluminium (2.5.13): maximum 1.25€mg per single human dose, if aluminium hydroxide or hydrated aluminium phosphate is used as the adsorbent.
	Free formaldehyde (2.4.18): maximum 0.2€g/L.
	Antimicrobial preservative. Where applicable, determine the amount of antimicrobial preservative by a suitable chemical method. The content is not less than the minimum amount shown to be effective and is not greater than 115€per cent of the quantity stat
	Water (2.5.12): maximum 3.0€per cent for the freeze-dried haemophilus component.
	Sterility (2.6.1). The vaccine complies with the test.
	ASSAY
	Diphtheria component. Carry out one of the prescribed methods for the assay of diphtheria vaccine (adsorbed) (2.7.6).
	Tetanus component. Carry out one of the prescribed methods for the assay of tetanus vaccine (adsorbed) (2.7.8).
	Pertussis component. Carry out one of the prescribed methods for the assay of pertussis vaccine (acellular) (2.7.16). The vaccine complies with the limit approved for the particular product.

	LABELLING

	Diphtheria, tetanus, pertussis (acellular, component), hepatitis€B (rDNA), poliomyelitis (inactivated) and haemophilus type b conjugate vaccine (adsorbed)
	Vaccinum diphtheriae, tetani, pertussis sine cellulis ex elementis praeparatum, hepatitidis€B (ADNr), poliomyelitidis inactivatum et haemophili stirpis b coniugatum adsorbatum
	DEFINITION
	PRODUCTION
	GENERAL PROVISIONS
	PRODUCTION OF THE COMPONENTS
	FINAL BULKs
	Bovine serum albumin. Determined on the poliomyelitis component by a suitable immunochemical method (2.7.1) after purification of the harvests and before preparation of the final bulk vaccine, before addition of the adsorbent, the amount of bovine serum a
	Antimicrobial preservative. Where applicable, determine the amount of antimicrobial preservative by a suitable chemical method. The amount is not less than 85€per cent and not greater than 115€per cent of the intended content.
	Sterility (2.6.1). It complies with the test, carried out using 10€mL for each medium.

	FINAL LOT
	Free PRP. For vaccines with all components in the same container, the free PRP content is determined on the non-absorbed fraction. Unbound PRP is determined on the haemophilus component after removal of the conjugate, for example by anion-exchange, size-e
	Bacterial endotoxins (2.6.14): less than the limit approved for the product concerned.
	Osmolality (2.2.35). The osmolality of the vaccine, reconstituted where applicable, is within the limits approved for the particular preparation.


	IDENTIFICATION
	TESTS
	PRP: minimum 80€per cent of the amount of PRP stated on the label, for a vaccine with the haemophilus component in a separate container.
	Aluminium (2.5.13): maximum 1.25€mg per single human dose, if aluminium hydroxide or hydrated aluminium phosphate is used as the adsorbent.
	Free formaldehyde (2.4.18): maximum 0.2€g/L of free formaldehyde per single human dose.
	Antimicrobial preservative. Where applicable, determine the amount of antimicrobial preservative by a suitable chemical method. The content is not less than the minimum amount shown to be effective and is not greater than 115€per cent of the quantity stat
	Water (2.5.12): maximum 3.0€per cent for the freeze-dried haemophilus component.
	Sterility (2.6.1). The vaccine complies with the test.

	ASSAY
	Diphtheria component. Carry out one of the prescribed methods for the assay of diphtheria vaccine (adsorbed) (2.7.6).
	Tetanus component. Carry out one of the prescribed methods for the assay of tetanus vaccine (adsorbed) (2.7.8).
	Pertussis component. Carry out one of the prescribed methods for the assay of pertussis vaccine (acellular) (2.7.16). The vaccine complies with the limit approved for the particular product.
	Hepatitis€B component. The vaccine complies with the assay of hepatitis€B vaccine€(2.7.15).
	Poliomyelitis component

	LABELLING

	Diphtheria, tetanus, pertussis (acellular, component), poliomyelitis (inactivated) and haemophilus type€b conjugate vaccine (adsorbed)
	Vaccinum diphtheriae, tetani, pertussis sine cellulis ex elementis praeparatum, poliomyelitidis inactivatum et haemophili stirpis b coniugatum adsorbatum
	DEFINITION
	PRODUCTION
	GENERAL PROVISIONS
	PRODUCTION OF THE COMPONENTS
	FINAL BULKs
	Bovine serum albumin. Determined on the poliomyelitis component by a suitable immunochemical method (2.7.1) during preparation of the final bulk vaccine, before addition of the adsorbent, the amount of bovine serum albumin is such that the content in the 
	Antimicrobial preservative. Where applicable, determine the amount of antimicrobial preservative by a suitable chemical method. The amount is not less than 85€per cent and not greater than 115€per cent of the intended content.
	Sterility (2.6.1). It complies with the test, carried out using 10€mL for each medium.

	FINAL LOT
	Osmolality (2.2.35). The osmolality of the vaccine, reconstituted where applicable, is within the limits approved for the particular preparation.
	Free PRP. Where the haemophilus component is presented in liquid formulation, the presence of other components may interfere in the assay and it may not be possible to separate the PRP from the adjuvant. The presence of free PRP may be determined on the b


	IDENTIFICATION
	TESTS
	PRP: not less than 80€per cent of the amount of PRP stated on the label. PRP is determined either by assay of ribose€(2.5.31) or phosphorus€(2.5.18), by an immunochemical method€(2.7.1) or by anion-exchange liquid chromatography€(2.2.29) with pulsed amper
	Aluminium (2.5.13): maximum 1.25€mg per single human dose, if aluminium hydroxide or hydrated aluminium phosphate is used as the adsorbent.
	Free formaldehyde (2.4.18): maximum 0.2€g/L.
	Antimicrobial preservative. Where applicable, determine the amount of antimicrobial preservative by a suitable chemical method. The content is not less than the minimum amount shown to be effective and is not greater than 115€per cent of the quantity stat
	Water (2.5.12): maximum 3.0€per cent for the freeze-dried haemophilus component.
	Sterility (2.6.1). The vaccine complies with the test.
	ASSAY
	Diphtheria component. Carry out one of the prescribed methods for the assay of diphtheria vaccine (adsorbed) (2.7.6).
	Tetanus component. Carry out one of the prescribed methods for the assay of tetanus vaccine (adsorbed) (2.7.8).
	Pertussis component. Carry out one of the prescribed methods for the assay of pertussis vaccine (acellular) (2.7.16). The vaccine complies with the limit approved for the particular product.
	Poliomyelitis component

	LABELLING

	Haemophilus type b and meningococcal group€C conjugate vaccine
	Vaccinum haemophili stirpi b et meningococcale classis€C coniugatum
	DEFINITION
	PRODUCTION
	GENERAL PROVISIONS
	BACTERIAL SEED LOTS
	PRODUCTION OF THE COMPONENTS
	FINAL BULK VACCINE
	Sterility (2.6.1). It complies with the test, carried out using 10€mL for each medium.

	FINAL LOT

	IDENTIFICATION
	TESTS
	pH (2.2.3). The pH of the vaccine, reconstituted if necessary, is within the limits approved for the particular product.
	Water (2.5.12): maximum 3.0€per cent for freeze-dried vaccines.
	Free PRP. A number of methods are used to separate free PRP from the conjugate, including precipitation, gel filtration, size-exclusion, anion-exchange and hydrophobic chromatography, ultrafiltration and ultracentrifugation. The free PRP can then be quant
	Free saccharide. Unbound group€C polysaccharide is determined after removal of the conjugate, for example by anion-exchange liquid chromatography, size-exclusion or hydrophobic chromatography, ultrafiltration or other validated methods. The amount of free
	Sterility (2.6.1). It complies with the test.
	Bacterial endotoxins (2.6.14). The content is within the limits approved by the competent authority for the particular product.

	ASSAY
	PRP: minimum 80€per cent of the amount of PRP stated on the label. PRP is determined either by assay of ribose (2.5.31) or phosphorus (2.5.18), by an immunochemical method (2.7.1) or by anion-exchange liquid chromatography (2.2.29) with pulsed amperometri
	Saccharide: minimum 80€per cent of the amount of group€C polysaccharide stated on the label. The group€C polysaccharide content is determined by a suitable validated assay, for example sialic acid assay (2.5.23) or anion-exchange liquid chromatography (2.

	LABELLING

	Haemophilus type b conjugate vaccine
	Vaccinum haemophili stirpis b coniugatum
	DEFINITION
	PRODUCTION
	GENERAL PROVISIONS
	BACTERIAL SEED LOTS
	H. INFLUENZAE TYPE b POLYSACCHARIDE (PRP)
	Identification. PRP is identified by an immunochemical method (2.7.1) or other suitable method, for example 1H nuclear magnetic resonance spectrometry (2.2.33).
	Molecular-size or molecular-mass distribution. Molecular-size or molecular-mass distribution is determined by size-exclusion chromatography (2.2.30) combined with an appropriate detection system. Where applicable, the molecular-size distribution is also d
	Ribose (2.5.31): within the limits approved by the competent authority for the particular product, calculated with reference to the dried substance.
	Phosphorus (2.5.18): within the limits approved by the competent authority for the particular product, calculated with reference to the dried substance.
	Protein (2.5.16): maximum 1.0€per cent, calculated with reference to the dried substance. Use sufficient PRP to allow detection of proteins at concentrations of 1€per cent or greater.
	Nucleic acids (2.5.17): maximum 1.0€per cent, calculated with reference to the dried substance.
	Bacterial endotoxins (2.6.14): less than 10€IU per microgram of PRP.
	Residual reagents. Where applicable, tests are carried out to determine residues of reagents used during inactivation and purification. An acceptable value for each reagent is established for the particular product and each batch of PRP must be shown to c

	CARRIER PROTEIN
	BULK CONJUGATE
	PRP. The PRP content is determined either by assay of ribose€(2.5.31) or phosphorus (2.5.18), by an immunochemical method (2.7.1) or by anion-exchange liquid chromatography€(2.2.29) with pulsed amperometric detection.
	Protein. The protein content is determined by a suitable chemical method (for example, 2.5.16).
	PRP-to-protein ratio. Determine the ratio by calculation.
	Molecular-size or molecular-mass distribution. Molecular-size or molecular-mass distribution is determined by size-exclusion chromatography (2.2.30) combined with an appropriate detection system. An acceptable value is established for the bulk conjugate. 
	Free PRP. A number of methods are used to separate free PRP from the conjugate, including precipitation, gel filtration, size-exclusion, anion-exchange and hydrophobic chromatography, ultrafiltration and ultracentrifugation. The free PRP can then be quant
	Free carrier protein. Determine the content by a suitable method, either directly or by deriving the content by calculation from the results of other tests. The amount is within the limits approved for the particular product.
	Unreacted functional groups. No unreacted functional groups are detectable in the bulk conjugate unless process validation has shown that unreacted functional groups detectable at this stage are removed during the subsequent manufacturing process (for exa
	Residual reagents. Removal of residual reagents such as cyanide, EDAC (ethyldimethylaminopropylcarbodiimide) and phenol is confirmed by suitable tests or by validation of the process.
	Sterility (2.6.1). Carry out the test using for each medium 10€mL or the equivalent of 100€doses, whichever is less.

	FINAL BULK VACCINE
	Antimicrobial preservative. Where applicable, determine the amount of antimicrobial preservative by a suitable chemical or physico-chemical method. The content is not less than 85€per cent and not greater than 115€per cent of the intended amount.
	Sterility (2.6.1). It complies with the test, carried out using 10€mL for each medium.

	FINAL LOT
	pH (2.2.3). The pH of the vaccine, reconstituted if necessary, is within the limits approved for the particular product.
	Free PRP. A number of methods are used to separate free PRP from the conjugate, including precipitation, gel filtration, size-exclusion, anion-exchange and hydrophobic chromatography, ultrafiltration and ultracentrifugation. The free PRP can then be quant


	IDENTIFICATION
	TESTS
	PRP: minimum 80€per cent of the amount of PRP stated on the label. PRP is determined either by assay of ribose€(2.5.31) or phosphorus (2.5.18), by an immunochemical method€(2.7.1) or by anion-exchange liquid chromatography€(2.2.29) with pulsed amperometri
	Aluminium (2.5.13): maximum 1.25€mg per single human dose, if aluminium hydroxide or hydrated aluminium phosphate is used as the adsorbent.
	Antimicrobial preservative. Where applicable, determine the amount of antimicrobial preservative by a suitable chemical or physico-chemical method. The content is not less than the minimum amount shown to be effective and not greater than 115€per cent of 
	Water (2.5.12): maximum 3.0€per cent for freeze-dried vaccines.
	Sterility (2.6.1). It complies with the test.
	LABELLING


	Hepatitis€B vaccine (rDNA)
	Vaccinum hepatitidis B (ADNr)
	DEFINITION
	PRODUCTION
	GENERAL PROVISIONS
	CHARACTERISATION OF THE SUBSTANCE
	CULTURE AND HARVEST
	PURIFIED ANTIGEN
	Total protein. The total protein is determined by a validated method. The content is within the limits approved for the specific product.
	Antigen content and identification. The quantity and specificity of HBsAg is determined in comparison with the International Standard for HBsAg subtype ad or an in-house reference, by a suitable immunochemical method (2.7.1) such as radio-immunoassay (RIA
	Antigenic purity. The purity of the antigen is determined by comparison with a reference preparation using liquid chromatography or other suitable methods such as SDS-PAGE with staining by acid blue€92 and silver. A suitable method is sensitive enough to 
	Composition. The content of proteins, lipids, nucleic acids and carbohydrates is determined.
	Host-cell- and vector-derived DNA. If mammalian cells are used for production, not more than 10€pg of DNA in the quantity of purified antigen equivalent to a single human€dose of vaccine.
	Caesium. If a caesium salt is used during production, a test for residual caesium is carried out on the purified antigen. The content is within the limits approved for the specific product.
	Sterility (2.6.1). The purified antigen complies with the test, carried out using 10€mL for each medium.

	ADSORBED 3-O-DESACYL-4′-MONOPHOSPHORYL LIPID A BULK
	Degree of adsorption of 3-O-desacyl-4′-monophosphoryl lipid A. The content of non-adsorbed 3-O-desacyl-4′-monophosphoryl lipid
	pH (2.2.3). The pH is within the limits approved for the particular preparation.
	Sterility (2.6.1). It complies with the test, carried out using 10€mL for each medium.

	FINAL BULK VACCINE
	Antimicrobial preservative. Where applicable, determine the amount of antimicrobial preservative by a suitable chemical or physico-chemical method. The amount is not less than 85€per cent and not greater than 115€per cent of the intended amount.
	Sterility (2.6.1). The final bulk vaccine complies with the test, carried out using 10€mL for each medium.

	FINAL LOT
	Degree of adsorption. The degree of adsorption of the antigen and, where applicable, 3-O-desacyl-4′-monophosphoryl lipid A is 


	IDENTIFICATION
	TESTS
	Aluminium (2.5.13): maximum 1.25€mg per single human dose, if aluminium hydroxide or hydrated aluminium phosphate is used as the adsorbent.
	3-O-Desacyl-4′-monophosphoryl lipid A: minimum 80 per cent and maximum 120 per cent of the intended amount.
	Free formaldehyde (2.4.18): maximum 0.2€g/L.
	Antimicrobial preservative. Where applicable, determine the content of antimicrobial preservative by a suitable chemical or physico-chemical method. The amount is not less than the minimum amount shown to be effective and is not greater than 115€per cent 
	Sterility (2.6.1). The vaccine complies with the test.
	ASSAY

	LABELLING

	Meningococcal group€A, C, W135 and€Y conjugate vaccine
	Vaccinum meningococcale classium€A, C, W135 et€Y coniugatum
	DEFINITION
	PRODUCTION
	GENERAL PROVISIONS
	PRODUCTION OF THE COMPONENTS
	PURIFIED POLYSACCHARIDES
	Protein (2.5.16): maximum 10€mg per gram of purified polysaccharide, calculated with reference to the dried substance.
	Nucleic acids (2.5.17): maximum 10€mg per gram of purified polysaccharide, calculated with reference to the dried substance.
	O-Acetyl groups (2.5.19): minimum 2€mmol per gram of purified polysaccharide for group€A, minimum 1.5€mmol per gram of purified polysaccharide for group€C, minimum 0.3€mmol per gram of purified polysaccharide for groups€W135 and€Y, all calculated with ref
	Phosphorus (2.5.18): minimum 80€mg per gram of purified polysaccharide for group€A, calculated with reference to the dried substance.
	Sialic acid (2.5.23): minimum 800€mg per gram of purified polysaccharide for group€C and minimum 560€mg per gram of purified polysaccharide for groups€W135 and€Y, all calculated with reference to the dried substance, using N-acetylneuraminic acid€R to pre
	Calcium. If a calcium salt is used during purification, a determination of calcium is carried out on the purified polysaccharide; the content is within the limits approved for the particular product.
	Residual reagents. Where applicable, suitable tests are carried out to determine residues of reagents used during inactivation and purification. An acceptable value for each reagent is established for the particular product and each batch of polysaccharid
	Molecular-size or molecular-mass distribution. The molecular-size or molecular-mass distribution is determined by size-exclusion chromatography (2.2.30) combined with an appropriate detection system. An acceptable value is established for each purified po
	Identification and serological specificity. The identity and serological specificity are determined by a suitable immunochemical method (2.7.1) or another suitable method, for example 1H nuclear magnetic resonance spectrometry (2.2.33). Identity and purit
	Bacterial endotoxins (2.6.14). The content is within the limits approved by the competent authority for the particular product.
	Water (2.5.12). Where applicable, the values are within the limits approved for each group, determined by a suitable method.

	MODIFIED MENINGOCCOCAL POLYSACCHARIDES
	MONOVALENT BULK CONJUGATE
	Saccharide. The polysaccharide content is determined by a suitable physical or chemical method or by an immunochemical method (2.7.1). The value complies with the requirement approved for each conjugate.
	Protein. The protein content is determined by a suitable physical or chemical method (for example, 2.5.16). The value complies with the requirement approved for each conjugate.
	Saccharide-to-protein ratio. Determine the ratio by calculation. The value complies with the requirement approved for each conjugate.
	Free saccharide. The free polysaccharide content is determined after separation from the conjugate, for example by anion-exchange, size-exclusion or hydrophobic chromatography, ultrafiltration, or other validated methods. The value complies with the requi
	Free carrier protein. The free carrier protein content is determined by a suitable method, either directly or by calculation from the results of other tests. The value complies with the requirement approved for each conjugate.
	Residual reagents. Where applicable, suitable tests are carried out to determine residues of reagents used during conjugation. An acceptable value for each reagent is established for the particular product and each batch of monovalent bulk conjugate must 
	Molecular size or molecular-mass distribution. The molecular-size or molecular-mass distribution is determined by size-exclusion chromatography (2.2.30) combined with an appropriate detection system. An acceptable value is established for each conjugate. 
	Identification. Each polysaccharide conjugate is identified by an immunochemical method (2.7.1) or another suitable method.

	FINAL BULK VACCINE
	Sterility (2.6.1). It complies with the test, carried out using 10€mL or the equivalent of 100€doses for each medium, whichever is less.

	FINAL LOT

	IDENTIFICATION
	TESTS
	Free saccharide. The free polysaccharide content for each group is determined by a suitable physico-chemical (for example liquid chromatography (2.2.29)) or immunochemical (for example enzyme-linked immunosorbent assay (ELISA) (2.7.1)) method. The free po
	Molecular-size or molecular-mass distribution. The molecular-size or molecular-mass distribution is determined by size-exclusion chromatography (2.2.30) combined with an appropriate detection system. An acceptable value is established for each conjugate. 
	Sterility (2.6.1). It complies with the test.

	ASSAY
	Saccharide. The total polysaccharide content for each group is determined by a suitable physico-chemical (for example liquid chromatography (2.2.29)) or immunochemical (for example ELISA (2.7.1)) method.

	LABELLING

	Meningococcal group€C conjugate vaccine
	Vaccinum meningococcale classis€C coniugatum
	DEFINITION
	PRODUCTION
	General provisions
	Bacterial seed lots
	Meningococcal group C polysaccharide
	Protein (2.5.16): maximum 1.0€per cent, calculated with reference to the dried substance.
	Nucleic acid (2.5.17): maximum 1.0€per cent, calculated with reference to the dried substance.
	O-acetyl groups. Examine by a suitable method (for example 2.5.19). An acceptable value is established for the particular product and each batch of meningococcal group€C polysaccharide must be shown to comply with this limit.
	Sialic acid (2.5.23): minimum 0.800€g of sialic acid per gram of meningococcal group€C polysaccharide using N-acetylneuraminic acid€R to prepare the reference solution.
	Residual reagents. Where applicable, tests are carried out to determine residues of reagents used during inactivation and purification. An acceptable value for each reagent is established for the particular product and each batch of meningococcal group€C 
	Molecular-size or molecular-mass distribution. Molecular-size or molecular-mass distribution is determined by size-exclusion chromatography (2.2.30) combined with an appropriate detection system. Where applicable, the molecular-size distribution is also d
	Identification and serological specificity. The identity and serological specificity are determined by a suitable immunochemical method (2.7.1) or other suitable method, for example 1H nuclear magnetic resonance spectrometry (2.2.33).
	Bacterial endotoxins (2.6.14): less than 100€IU per microgram of meningococcal group€C polysaccharide.

	Carrier protein
	Bulk conjugate
	Molecular-size or molecular-mass distribution. Molecular-size or molecular-mass distribution is determined by size-exclusion chromatography (2.2.30) combined with an appropriate detection system. An acceptable value is established for the bulk conjugate. 
	Saccharide. The saccharide content is determined by a suitable validated assay (for example 2.5.23). Anion-exchange liquid chromatography (2.2.29) with pulsed amperometric detection may also be used for determination of saccharide content. An acceptable v
	Protein. The protein content is determined by a suitable chemical method (for example 2.5.16). An acceptable value is established for the particular product and each batch of bulk conjugate must be shown to comply with this limit.
	Saccharide-to-protein ratio. Determine the ratio by calculation.
	Free saccharide. Unbound saccharide is determined after removal of the conjugate, for example by anion-exchange liquid chromatography, size-exclusion or hydrophobic chromatography, ultrafiltration or other validated methods. An acceptable value is establi
	Free carrier protein. Determine the content, either directly by a suitable method or by deriving the content by calculation from the results of other tests. An acceptable value is established for the particular product and each batch of bulk conjugate mus
	Residual reagents. Removal of residual reagents such as cyanide is confirmed by suitable tests or by validation of the process.
	Sterility (2.6.1). It complies with the test, carried out using 10€mL for each medium or the equivalent of 100€doses, whichever is less.

	Final bulk vaccine
	Sterility (2.6.1). It complies with the test, carried out using 10€mL for each medium.

	Final lot

	IDENTIFICATION
	TESTS
	pH (2.2.3). The pH of the vaccine, reconstituted if necessary, is within the limits approved for the particular product.
	Aluminium (2.5.13): maximum 1.25€mg per single human dose, if aluminium hydroxide or hydrated aluminium phosphate is used as the adsorbent.
	Water (2.5.12): maximum 3.0€per cent for freeze-dried vaccines.
	Free saccharide. Unbound saccharide is determined after removal of the conjugate, for example by anion-exchange liquid chromatography, size-exclusion or hydrophobic chromatography, ultrafiltration or other validated methods. An acceptable value consistent
	Sterility (2.6.1). It complies with the test.
	Bacterial endotoxins (2.6.14): less than 25€IU per single human dose.

	ASSAY
	Saccharide: minimum 80€per cent of the amount of meningococcal group€C polysaccharide stated on the label. The saccharide content is determined by a suitable validated assay, for example sialic acid assay (2.5.23) or anion-exchange liquid chromatography (

	LABELLING

	Meningococcal polysaccharide€vaccine
	Vaccinum meningococcale polysaccharidicum
	DEFINITION
	PRODUCTION
	SEED LOTS
	PROPAGATION AND HARVEST
	PURIFIED POLYSACCHARIDES
	Protein (2.5.16). Not more than 10€mg of protein per gram of purified polysaccharide, calculated with reference to the dried substance.
	Nucleic acids (2.5.17). Not more than 10€mg of nucleic acids per gram of purified polysaccharide, calculated with reference to the dried substance.
	O-Acetyl groups (2.5.19). Not less than 2€mmol of O-acetyl groups per gram of purified polysaccharide for group€A, not less than 1.5€mmol per gram of polysaccharide for group€C, not less than 0.3€mmol per gram of polysaccharide for groups€Y and W135, all 
	Phosphorus (2.5.18). Not less than 80€mg of phosphorus per gram of group€A purified polysaccharide, calculated with reference to the dried substance.
	Sialic acid (2.5.23). Not less than 800€mg of sialic acid per gram of group€C polysaccharide and not less than 560€mg of sialic acid per gram of purified polysaccharide for groups€Y and W135, all calculated with reference to the dried substance. Use the f
	Calcium. If a calcium salt is used during purification, a determination of calcium is carried out on the purified polysaccharide; the content is within the limits approved for the particular product.
	Molecular-size or molecular-mass distribution. Molecular-size or molecular-mass distribution is determined by size-exclusion chromatography (2.2.30) combined with an appropriate detection system. An acceptable value is established for each purified polysa
	Identification and serological specificity. The identity and serological specificity are determined by a suitable immunochemical method (2.7.1). The identity and purity of each polysaccharide shall be confirmed; it shall be shown that there is not more th
	Pyrogenicity. The polysaccharide complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13. The limit is approved by the competent authority.

	FINAL BULK VACCINE
	Sterility (2.6.1). The final bulk vaccine complies with the test, carried out using 10€mL for each medium.

	FINAL LOT

	CHARACTERS
	IDENTIFICATION
	TESTS
	Molecular-size or molecular-mass distribution. Molecular-size or molecular-mass distribution is determined by size-exclusion chromatography (2.2.30) combined with an appropriate detection system. An acceptable value is established for each purified polysa
	Water (2.5.12). Not more than 3.0€per cent.
	Sterility (2.6.1). It complies with the test.
	ASSAY

	LABELLING

	Pneumococcal polysaccharide conjugate vaccine (adsorbed)
	Vaccinum pneumococcale polysaccharidicum coniugatum adsorbatum
	DEFINITION
	PRODUCTION
	GENERAL PROVISIONS
	BACTERIAL SEED LOTS
	PNEUMOCOCCAL POLYSACCHARIDES
	Identification. Each polysaccharide is identified by an immunochemical method (2.7.1) or other suitable methods, for example 1H€nuclear magnetic resonance spectrometry (2.2.33).
	Protein (2.5.16): depending on the serotype used, not more than the limit approved for the product, calculated with reference to the dried substance.
	Nucleic acid (2.5.17): depending on the serotype used, not more than the limit approved for the product, calculated with reference to the dried substance.
	Molecular-size or molecular-mass distribution. Molecular-size or molecular-mass distribution is determined by size-exclusion chromatography (2.2.30) combined with an appropriate detection system. An acceptable value is established for each pneumococcal po
	Bacterial endotoxins (2.6.14): less than 0.5€IU per microgram of polysaccharide.
	Residual reagents. Where applicable, suitable tests are carried out to determine residues of reagents used during inactivation and purification. An acceptable value for each reagent is established for the particular product and each batch of polysaccharid
	Water. Where applicable, the values are within the limits approved for each serotype, determined by a suitable method.
	Total nitrogen (2.5.9).
	Phosphorus (2.5.18).
	Uronic acids (2.5.22).
	Hexosamines (2.5.20).
	Methylpentoses (2.5.21).
	O-Acetyl groups (2.5.19).

	MODIFIED PNEUMOCOCCAL POLYSACCHARIDES
	Molecular-size or molecular-mass distribution. In the case of a size-reduced modified pneumococcal polysaccharide, the molecular-size or molecular-mass distribution is determined by size-exclusion chromatography (2.2.30) combined with an appropriate detec
	Degree of oxidation. Where applicable, the degree of oxidation is represented by the ratio of moles of saccharide repeat€unit per mole of aldehyde and determined by a suitable method. The values are within the limits approved for each serotype.

	CARRIER PROTEIN
	MONOVALENT BULK CONJUGATE
	Saccharide. The polysaccharide content is determined by a suitable physical or chemical method or by an immunochemical method (2.7.1). The value complies with the requirement approved for each serotype.
	Protein. The protein content is determined by a suitable physical or chemical method (for example, 2.5.16). The value complies with the requirement approved for each serotype.
	Saccharide-to-protein ratio. Determine the saccharide-to-protein ratio by calculation. The value complies with the requirement approved for each serotype.
	Free saccharide. Unbound polysaccharide is determined after removal of the conjugate, for example by anion-exchange, size-exclusion or hydrophobic chromatography, ultrafiltration, or other validated methods. A value consistent with adequate immunogenicity
	Free carrier protein. Determine the content by a suitable method, either directly or by deriving the content by calculation from the results of other tests. The value complies with the requirement approved for each serotype.
	Molecular-size or molecular-mass distribution. Molecular-size or molecular-mass distribution is determined by size-exclusion chromatography (2.2.30) combined with an appropriate detection system. An acceptable value is established for the bulk conjugate o
	Residual reagents. Where applicable, suitable tests are carried out to determine residues of reagents used during inactivation and purification. An acceptable value for each reagent is established for the particular product and each batch of conjugate mus
	Sterility (2.6.1). It complies with the test, carried out using 10€mL for each medium or the equivalent of 100€doses for each medium, whichever is less.
	Bacterial endotoxins (2.6.14): less than 0.75€IU per microgram of polysaccharide.

	ADSORBED MONOVALENT BULK CONJUGATE
	Identification. Each adsorbed polysaccharide conjugate is identified by an immunochemical method (2.7.1) or other suitable methods.
	Sterility (2.6.1). It complies with the test, carried out using 10€mL or the equivalent of 100€doses for each medium, whichever is less.
	Saccharide. The polysaccharide content is determined by a suitable physical or chemical method or by an immunochemical method (2.7.1). The value complies with the requirement approved for each serotype.
	Free saccharide. Centrifuge the adsorbed monovalent bulk conjugate. In the supernatant the unbound polysaccharide is determined after removal of the conjugate, for example by anion-exchange, size-exclusion or hydrophobic liquid chromatography, ultrafiltra
	Degree of adsorption. The degree of adsorption of each polysaccharide conjugate is assessed.

	FINAL BULK VACCINE
	Sterility (2.6.1). It complies with the test, carried out using 10€mL or the equivalent of 100€doses for each medium, whichever is less.

	FINAL LOT

	IDENTIFICATION
	TESTS
	Aluminium (2.5.13): maximum 1.25€mg per single human dose.
	Sterility (2.6.1). It complies with the test.
	Bacterial endotoxins (2.6.14): less than 12.5€IU per single human dose, unless otherwise justified and authorised.

	ASSAY
	Saccharide content. The polysaccharide content for each serotype is determined by a suitable immunochemical method (for example, nephelometry assay or ELISA). The vaccine contains not less than 70€per cent and not more than 130€per cent of the quantity st

	LABELLING

	Pneumococcal polysaccharide vaccine
	Vaccinum pneumococcale polysaccharidicum
	DEFINITION
	PRODUCTION
	MONOVALENT BULK POLYSACCHARIDES
	Protein (2.5.16).
	Nucleic acids (2.5.17).
	Total nitrogen (2.5.9).
	Phosphorus (2.5.18).
	Molecular-size or molecular-mass distribution. Molecular-size or molecular-mass distribution is determined by size-exclusion chromatography (2.2.30) combined with an appropriate detection system. An acceptable value is established for each purified polysa
	Uronic acids (2.5.22).
	Hexosamines (2.5.20).
	Methylpentoses (2.5.21).
	O-Acetyl groups (2.5.19).
	Identification (2.7.1). Confirm the identity of the monovalent bulk polysaccharide by double immunodiffusion or electroimmunodiffusion (except for polysaccharides 7F, 14 and 33F), using specific antisera.
	Specificity. No reaction occurs when the antigens are tested against all the antisera specific for the other polysaccharides of the vaccine, including factor sera for distinguishing types within groups. The polysaccharides are tested at a concentration of

	FINAL BULK VACCINE
	Antimicrobial preservative. Where applicable, determine the amount of antimicrobial preservative by a suitable chemical method. The content is not less than 85€per cent and not greater than 115€per cent of the intended amount.
	Sterility (2.6.1). The final bulk vaccine complies with the test, carried out using 10€mL for each medium.

	FINAL LOT

	IDENTIFICATION
	TESTS
	pH (2.2.3): 4.5 to 7.4.
	Antimicrobial preservative. Where applicable, determine the amount of antimicrobial preservative by a suitable chemical method. The content is not less than the minimum amount shown to be effective and is not greater than 115€per cent of the quantity stat
	Phenol (2.5.15): maximum 2.5€g/L.
	Sterility (2.6.1). It complies with the test.
	ASSAY

	LABELLING

	Rabies vaccine for human use prepared in cell cultures
	Vaccinum rabiei ex cellulis ad€usum€humanum
	DEFINITION
	PRODUCTION
	GENERAL PROVISIONS
	SUBSTRATE FOR VIRUS PROPAGATION
	SEED LOTS
	Identification. Each working seed lot is identified as rabies virus using specific antibodies.
	Virus concentration. The virus concentration of each working seed lot is determined by a cell-culture method using immunofluorescence, to ensure consistency of production.
	Extraneous agents (2.6.16). The working seed lot complies with the requirements for virus seed lots. If the virus has been passaged in mouse brain, specific tests for murine viruses are carried out.

	VIRUS PROPAGATION AND HARVEST
	Identification. The single harvest contains virus that is identified as rabies virus using specific antibodies.
	Virus concentration. Titrate for infective virus in cell cultures; the titre is used to monitor consistency of production.
	Control cells. The control cells of the production cell culture from which the single harvest is derived comply with a test for identification and with the requirements for extraneous agents (2.6.16).

	PURIFICATION AND INACTIVATION
	Residual infectious virus. Carry out an amplification test for residual infectious rabies virus immediately after inactivation
	Residual host-cell DNA. If a continuous cell line is used for virus propagation, the content of residual host-cell DNA, determined using a suitable method, is not greater than 10€ng per single human dose.

	FINAL BULK VACCINE
	Glycoprotein content. Determine the glycoprotein content by a suitable immunochemical method (2.7.1), for example, single-radial immunodiffusion, enzyme-linked immunosorbent assay or an antibody-binding test. The content is within the limits approved for 
	Sterility (2.6.1). The final bulk vaccine complies with the test, carried out using 10€mL for each medium.

	FINAL LOT

	IDENTIFICATION
	TESTS
	Glycoprotein content. Determine the glycoprotein content by a suitable immunochemical method (2.7.1), for example, single-radial immunodiffusion, enzyme-linked immunosorbent assay or an antibody-binding test. The content is within the limits approved for 
	Bovine serum albumin: maximum 50€ng per single human dose, determined by a suitable immunochemical method (2.7.1).
	Sterility (2.6.1). It complies with the test.
	Water (2.5.12): maximum 3.0€per cent.

	ASSAY
	LABELLING

	Tick-borne encephalitis vaccine (inactivated)
	Vaccinum encephalitidis ixodibus advectae inactivatum
	DEFINITION
	PRODUCTION
	General provisions
	SUBSTRATE FOR VIRUS PROPAGATION
	SEED LOTS
	Identification. Each seed lot is identified as containing the vaccine strain of tick-borne encephalitis virus by a suitable immunochemical method (2.7.1), preferably using monoclonal antibodies.
	Virus concentration. The virus concentration of each seed lot is determined by titration in suitable cell cultures to monitor consistency of production.
	Extraneous agents (2.6.16). Each seed lot complies with the requirements for extraneous agents in viral vaccines for human use. For neutralisation of the vaccine virus, the use of monoclonal antibodies is preferable.

	VIRUS PROPAGATION AND HARVEST
	Identification. The single harvest is shown to contain tick-borne encephalitis virus by a suitable immunochemical method (2.7.1), preferably using monoclonal antibodies, or by virus neutralisation in cell cultures.
	Bacterial and fungal contamination. The single harvest complies with the test for sterility (2.6.1), carried out using 10€mL for each medium.
	Mycoplasmas (2.6.7). The single harvest complies with the test for mycoplasmas carried out using 1€mL for each medium.
	Control cells. The control cells comply with the tests for extraneous agents (2.6.16). If the vaccine is produced using a cell-bank system, the control cells comply with a test for identification.
	Virus concentration. Determine the virus concentration by titration in suitable cell cultures to monitor consistency of production.

	INACTIVATION
	Residual infective virus. Inoculate a quantity of the inactivated harvest equivalent to not less than 10 human€doses of vaccine in the final lot into primary chicken fibroblast cell cultures, or other cells shown to be at least as sensitive to tick-borne 

	PURIFICATION
	Sterility (2.6.1). The purified, inactivated harvest complies with the test, carried out using 10€mL for each medium.
	Specific activity. Determine the antigen content of the purified, inactivated harvest by a suitable immunochemical method (2.7.1). Determine the total protein content by a suitable method. The specific activity, calculated as the antigen content per€unit 

	FINAL BULK VACCINE
	Sterility (2.6.1). The final bulk vaccine complies with the test, carried out using 10€mL for each medium.

	FINAL LOT

	IDENTIFICATION
	TESTS
	Aluminium (2.5.13): maximum 1.25€mg per single human dose, if aluminium hydroxide or hydrated aluminium phosphate is used as the adsorbent.
	Free formaldehyde (2.4.18): maximum 0.1€g/L.
	Bovine serum albumin: maximum 50€ng per single human€dose, determined by a suitable immunochemical method (2.7.1), if bovine serum albumin has been used during production.
	Sterility (2.6.1). The vaccine complies with the test.
	ASSAY

	LABELLING



	19-VaccinesForVeterinaryUse-E
	toc
	Salmonella Enteritidis vaccine (live, oral) for chickens
	Vaccinum Salmonellae Enteritidis vivum perorale ad pullum
	1. DEFINITION
	2. PRODUCTION
	2-1. PREPARATION OF THE VACCINE
	2-2. CHOICE OF VACCINE STRAIN
	2-2-1. Safety. Unless otherwise indicated below, carry out each test by the oral route of administration, using chickens from a flock free from specified pathogens (SPF) (5.2.2) not older than the minimum age to be recommended for vaccination and that are
	2-2-2. Immunogenicity. The tests described in section 2-2-2-1 and, if appropriate, in section 2-2-2-2 are carried out using chickens not older than the minimum age to be recommended for vaccination and that are free from antibodies against Salmonella spp.


	3. Batch tests
	3-1. Identification. The strain present in the vaccine is identified by a combination of methods such as morphological, serological and biochemical methods and culture on appropriate selective media. Suitable test(s) are conducted to confirm the presence 
	3-2. Bacteria and fungi. Carry out the test by microscopic examination and by inoculation of suitable media, or verify the absence of micro-organisms other than the vaccine strain present in the vaccine as described in the test for sterility prescribed in
	3-3. Live bacteria. Titrate the vaccine strain using a suitable medium for the culture of the strain. The vaccine complies with the test if it contains not less than the titre stated on the label.
	3-4. Potency. The vaccine complies with the requirements of the test prescribed under Immunogenicity (section€2-2-2-1) when administered by a recommended route and method. It is not necessary to carry out the potency test for each batch of the vaccine if 

	4. LABELLING

	Salmonella Typhimurium vaccine (live, oral) for chickens
	Vaccinum Salmonellae Typhimurium vivum perorale ad pullum
	1. DEFINITION
	2. PRODUCTION
	2-1. PREPARATION OF THE VACCINE
	2-2. CHOICE OF VACCINE STRAIN
	2-2-1. Safety. Unless otherwise indicated below, carry out each test by the oral route of administration, using chickens from a flock free from specified pathogens€(SPF) (5.2.2) not older than the minimum age to be recommended for vaccination and that are
	2-2-2. Immunogenicity. The tests described in section€2-2-2-1 and, if appropriate, in section€2-2-2-2, are carried out using chickens not older than the minimum age to be recommended for vaccination and that are free from antibodies against Salmonella spp


	3. Batch tests
	3-1. Identification. The strain present in the vaccine is identified by a combination of methods such as morphological, serological and biochemical methods and culture on appropriate selective media. Suitable test(s) are conducted to confirm the presence 
	3-2. Bacteria and fungi. Carry out the test by microscopic examination and by inoculation of suitable media, or verify the absence of micro-organisms other than the vaccine strain present in the vaccine as described in the test for sterility prescribed in
	3-3. Live bacteria. Titrate the vaccine strain using a suitable medium for the culture of the strain. The vaccine complies with the test if it contains not less than the titre stated on the label.
	3-4. Potency. The vaccine complies with the requirements of the test prescribed under Immunogenicity (section 2-2-2-1) when administered by a recommended route and method. It is not necessary to carry out the potency test for each batch of the vaccine if 

	4. LABELLING



	22-RadiopharmaceuticalPreparations-E
	toc
	Gallium (68Ga) chloride (generator-produced) solution for radiolabelling
	Gallii (68Ga) chloridi generatore formati solutio ad radio-signandum
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	pH (2.2.4): maximum 2.
	Iron: maximum 10€µg/GBq.
	Zinc: maximum 10€µg/GBq.
	Sterility (2.6.1). If intended for use in the manufacture of parenteral preparations without a further appropriate sterilisation procedure, it complies with the test for sterility prescribed in the monograph Radiopharmaceutical preparations (0125). The so
	Bacterial endotoxins (2.6.14): less than 80€IU per batch, if intended for use in the manufacture of parenteral preparations without a further appropriate procedure for the removal of bacterial endotoxins. The solution may be released for use before comple
	RADIONUCLIDIC PURITY
	Gallium-68: minimum 99.9€per cent of the total radioactivity.

	RADIOCHEMICAL PURITY
	[68Ga]Gallium(III) ion. Thin-layer chromatography (2.2.27).

	RADIOACTIVITY

	LABELLING
	IMPURITIES

	Technetium (99mTc) human albumin injection
	Technetii (99mTc) humani albumini solutio€iniectabilis
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	pH (2.2.3): 2.0 to 6.5.
	Albumin
	Tin: maximum 1€mg/mL.
	Physiological distribution. Inject a€volume not greater than 0.5€mL and containing not more than 1.0€mg of albumin into a suitable vein such as a caudal vein or a saphenous vein of each of 3 male rats, each weighing 150-250€g. Measure the radioactivity in
	Sterility. It complies with the test for sterility prescribed in the monograph Radiopharmaceutical preparations€(0125). The preparation may be released for use before completion of the test.
	Bacterial endotoxins (2.6.14): less than 175/V€IU/mL, V being the maximum recommended dose in millilitres.
	Radiochemical purity
	Impurity€A. Thin-layer chromatography (2.2.27).
	[99mTc]Technetium albumin fractions€II to€V. Size-exclusion chromatography (2.2.30).


	RADIOACTIVITY
	LABELLING
	IMPURITIES

	Tetra-O-acetyl-mannose triflate for radiopharmaceutical preparations
	Tetra-O-acetylmannosi triflas ad€radiopharmaceutica
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Specific optical rotation (2.2.7): − 16.0 to − 12.0 (dried substance), measured at 20 °C.
	Impurity€B. 19F Nuclear magnetic resonance spectrometry (2.2.33). Prepare the solutions immediately before use.
	Related substances. Liquid chromatography (2.2.29). Prepare the solutions immediately before use.
	Loss on drying: maximum 0.6€per cent, determined on 25€mg by thermogravimetry (2.2.34). Heat to 80€°C at a rate of 2.5€°C/min.

	ASSAY
	STORAGE
	IMPURITIES



	24-Plants-E
	toc
	Ash leaf
	Fraxini folium
	DEFINITION
	IDENTIFICATION
	TESTS
	Foreign matter (2.8.2): maximum 3.0€per cent of stems and maximum 2.0€per cent of other foreign matter.
	Fraxinus ornus. Thin-layer chromatography (2.2.27).
	Loss on drying (2.2.32): maximum 10.0€per cent, determined on 1.000€g of the powdered herbal drug (355) (2.9.12) by drying in an oven at 105€°C for 2€h.
	Total ash (2.4.16): maximum 12.0€per cent.

	ASSAY

	Black horehound
	Ballotae nigrae herba
	DEFINITION
	IDENTIFICATION
	TESTS
	Loss on drying (2.2.32): maximum 12.0€per cent, determined on 1.000€g of the powdered herbal drug (355) (2.9.12) by drying in an oven at 105€°C for 2€h.
	Total ash (2.4.16): maximum 13.0€per cent.

	ASSAY

	Burdock root
	Arctii radix
	DEFINITION
	IDENTIFICATION
	TESTS
	Loss on drying (2.2.32): maximum 12.0€per cent, determined on 1.000€g of the powdered herbal drug (355) (2.9.12) by drying in an oven at 105€°C for 2€h.
	Total ash (2.4.16): maximum 12.0€per cent.
	Ash insoluble in hydrochloric acid (2.8.1): maximum 3.0€per cent.

	ASSAY

	Horse-chestnut bark
	Hippocastani cortex
	DEFINITION
	IDENTIFICATION
	TESTS
	Loss on drying (2.2.32): maximum 12.0€per cent, determined on 1.000€g of the powdered herbal drug (355) (2.9.12) by drying in an oven at 105€°C for 2€h.
	Total ash (2.4.16): maximum 8.0€per cent.

	ASSAY

	Moutan bark
	Moutan cortex
	DEFINITION
	IDENTIFICATION
	TESTS
	Foreign matter (2.8.2): maximum 1.0€per cent.
	Loss on drying (2.2.32): maximum 11.0€per cent, determined on 1.000€g of the powdered herbal drug (355) (2.9.12) by drying in an oven at 105€°C for 2€h.
	Total ash (2.4.16): maximum 5.0€per cent.
	Ash insoluble in hydrochloric acid (2.8.1): maximum 1.0€per cent.

	ASSAY

	Narrow-leaved coneflower root
	Echinaceae angustifoliae radix
	DEFINITION
	IDENTIFICATION
	TESTS
	Other Echinacea species. High-performance thin-layer chromatography (2.8.25) (phenolic compounds method).
	Foreign matter (2.8.2): maximum 3€per cent.
	Loss on drying (2.2.32): maximum 12.0€per cent, determined on 1.000€g of the powdered herbal drug (355) (2.9.12) by drying in an oven at 105€°C for 2€h.
	Total ash (2.4.16): maximum 9.0€per cent.
	Ash insoluble in hydrochloric acid (2.8.1): maximum 3.0€per cent.

	ASSAY

	Pale coneflower root
	Echinaceae pallidae radix
	DEFINITION
	IDENTIFICATION
	TESTS
	Other Echinacea species. High-performance thin-layer chromatography (2.8.25) (phenolic compounds method).
	Foreign matter (2.8.2): maximum 3€per cent.
	Loss on drying (2.2.32): maximum 12.0€per cent, determined on 1.000€g of the powdered herbal drug (355) (2.9.12) by drying in an oven at 105€°C for 2€h.
	Total ash (2.4.16): maximum 7.0€per cent.
	Ash insoluble in hydrochloric acid (2.8.1): maximum 2.0€per cent.

	ASSAY

	Pumpkin seed
	Cucurbitae semen
	DEFINITION
	IDENTIFICATION
	TESTS
	Loss on drying (2.2.32): maximum 10.0€per cent, determined on 1.000€g of the powdered herbal drug (1400) (2.9.12) by drying in an oven at 105€°C for 2€h.
	Total ash (2.4.16): maximum 7.0€per cent.

	ASSAY

	Purple coneflower herb
	Echinaceae purpureae herba
	DEFINITION
	IDENTIFICATION
	TESTS
	Other Echinacea species. High-performance thin-layer chromatography (2.8.25) (phenolic compounds method).
	Loss on drying (2.2.32): maximum 10.0€per cent, determined on 1.000€g of the powdered herbal drug (355) (2.9.12) by drying in an oven at 105€°C for 2€h.
	Total ash (2.4.16): maximum 12.0€per cent.

	ASSAY

	Purple coneflower root
	Echinaceae purpureae radix
	DEFINITION
	IDENTIFICATION
	TESTS
	Other Echinacea species. High-performance thin-layer chromatography (2.8.25) (phenolic compounds method).
	Foreign matter (2.8.2): maximum 3€per cent.
	Loss on drying (2.2.32): maximum 10.0€per cent, determined on 1.000€g of the powdered herbal drug (355) (2.9.12) by drying in an oven at 105€°C for 2€h.
	Total ash (2.4.16): maximum 9.0€per cent.
	Ash insoluble in hydrochloric acid (2.8.1): maximum 2.0€per cent.

	ASSAY

	Ribwort plantain
	Plantaginis lanceolatae folium
	DEFINITION
	IDENTIFICATION
	TESTS
	Digitalis lanata Ehrh. leaves. High-performance thin-layer chromatography (2.8.25).
	Foreign matter (2.8.2): maximum 5€per cent of leaves of different colour and maximum 2€per cent of other foreign matter.
	Loss on drying (2.2.32): maximum 10.0€per cent, determined on 1.000€g of the powdered herbal drug (355) (2.9.12) by drying in an oven at 105€°C for 2€h.
	Total ash (2.4.16): maximum 14.0€per cent.

	ASSAY

	Rosemary leaf
	Rosmarini folium
	DEFINITION
	IDENTIFICATION
	TESTS
	Foreign matter (2.8.2): maximum 5€per cent of stems and maximum 2€per cent of other foreign matter.
	Water (2.2.13): maximum 100€mL/kg, determined on 20.0€g of the powdered herbal drug (355) (2.9.12).
	Total ash (2.4.16): maximum 9.0€per cent.

	ASSAY
	Total ortho-diphenolic compounds
	Essential oil (2.8.12). Use 25.0€g of the crushed herbal drug, a 1000€mL flask and 300€mL of water€R as the distillation liquid. No additional organic solvent is introduced in the graduated tube. Distil at a rate of 2-3€mL/min for 3€h.


	White mulberry leaf
	Mori albae folium
	DEFINITION
	IDENTIFICATION
	TESTS
	Morus nigra€L. The presence of stiff hairs on both surfaces of the lamina indicates adulteration with Morus nigra€L.
	Loss on drying (2.2.32): maximum 14.0€per cent, determined on 1.000€g of the powdered herbal drug (355) (2.9.12) by drying in an oven at 105€°C for 3€h.
	Total ash (2.4.16): maximum 13.0€per cent.

	ASSAY



	25-HomeopathicPreparations-E
	toc
	Cuprum aceticum for homoeopathic preparations(1)
	Cupri acetas monohydricus ad praeparationes homoeopathicas
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solution€S. Dissolve 3.0€g in a mixture of 40€mL of distilled water€R and 0.6€mL of glacial acetic acid€R, with heating at 70€°C. Cool and dilute to 45€mL with distilled water€R.
	Appearance of solution. Solution€S is clear (2.2.1).
	Impurities not precipitating with hydrogen sulfide: maximum 0.1€per cent, calculated as sulfates.
	Chlorides (2.4.4): maximum 50€ppm, determined on solution€S.
	Sulfates (2.4.13): maximum 150€ppm, determined on solution€S.
	Iron (2.4.9): maximum 20€ppm.
	ASSAY


	Iberis amara for homoeopathic preparations(2)
	Iberis amara ad praeparationes homoeopathicas
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Loss on drying (2.2.32): maximum 8.0€per cent, determined on 1.000€g of the powdered herbal drug (710) (2.9.12) by drying in an oven at 105€°C for 2€h.
	Total ash (2.4.16): maximum 6.0€per cent.

	ASSAY
	The mother tincture complies with the requirements of the general monograph on Mother tinctures for homoeopathic preparations (2029).
	DEFINITION
	PRODUCTION
	CHARACTERS
	Appearance: yellowish-brown liquid.

	IDENTIFICATION
	TESTS
	Relative density (2.2.5): 0.890 to 0.905 when method€1.1.8 is used.
	Ethanol (2.9.10): 60€per cent€V/V to 70€per cent€V/V when method€1.1.10 is used.
	Dry residue (2.8.16): minimum 1.5€per cent when method€1.1.8 is used; minimum 1.0€per cent when method€1.1.10 is used.
	Cucurbitacins. Liquid chromatography (2.2.29) as described in the assay of the herbal drug with the following modification.




	26-A-E
	toc
	Amikacin sulfate
	Amikacini sulfas
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	pH (2.2.3): 2.0 to 4.0.
	Specific optical rotation (2.2.7): +€76 to +€84 (dried substance).
	Related substances. Liquid chromatography (2.2.29).
	Sulfate: 23.3€per cent to 25.8€per cent (dried substance).
	Loss on drying (2.2.32): maximum 13.0€per cent, determined on 0.500€g by drying in an oven at 105€°C at a pressure not exceeding 0.7€kPa for 3€h.
	ASSAY

	STORAGE
	IMPURITIES

	Anticoagulant and preservative solutions for human blood
	Solutiones anticoagulantes et sanguinem humanum conservantes
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	pH (2.2.3). The pH of the solution to be examined is 4.7 to€5.3.
	Hydroxymethylfurfural. To 2.0€mL add 5.0€mL of a 100€g/L solution of p-toluidine€R in 2-propanol€R containing 10€per cent€V/V of glacial acetic acid€R and 1.0€mL of a 5€g/L solution of barbituric acid€R. The absorbance (2.2.25), determined at 550€nm after
	Sterility (2.6.1). They comply with the test.
	Pyrogenicity. They comply with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13.

	ASSAY
	Citric acid. To 10.0€mL (for formula€A) or to 20.0€mL (for formula€B) add 0.1€mL of phenolphthalein solution€R1. Titrate with 0.2€M sodium hydroxide until a pink colour is obtained.
	Sodium citrate. Prepare a chromatography column 0.10€m long and 10€mm in internal diameter and filled with strongly acidic ion-exchange resin€R (300€µm to 840€µm). Maintain a 1€cm layer of liquid above the resin at all€times. Wash the column with 50€mL of
	Reducing sugars. Dilute 5.0€mL (for formula€A) or 10.0€mL (for formula€B) to 100.0€mL with water€R. Introduce 25.0€mL of the solution into a 250€mL conical flask with ground-glass neck and add 25.0€mL of cupri-citric solution€R1. Add a few pieces of porou

	STORAGE
	LABELLING
	CHARACTERS
	IDENTIFICATION
	TESTS
	pH (2.2.3). The pH of the solution is 5.3 to 5.9.
	Hydroxymethylfurfural. To 2.0€mL add 5.0€mL of a 100€g/L solution of p-toluidine€R in 2-propanol€R containing 10€per cent€V/V of glacial acetic acid€R and 1.0€mL of a 5€g/L solution of barbituric acid€R. The absorbance (2.2.25), determined at 550€nm after
	Sterility (2.6.1). They comply with the test.
	Pyrogenicity. They comply with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13.

	ASSAY
	Sodium dihydrogen phosphate. Dilute 10.0€mL to 100.0€mL with water€R. To 10.0€mL of this solution add 10.0€mL of nitro-molybdovanadic reagent€R. Mix and allow to stand at 20€°C to 25€°C for 30€min. At the same time and in the same manner, prepare a refere
	Citric acid. To 20.0€mL add 0.1€mL of phenolphthalein solution€R1 and titrate with 0.2€M sodium hydroxide.
	Sodium citrate. Prepare a chromatography column 0.10€m long and 10€mm in internal diameter and filled with strongly acidic ion-exchange resin€R (300€µm to 840€µm). Maintain a 1€cm layer of liquid above the resin at all€times. Wash the column with 50€mL of
	Reducing sugars. Dilute 5.0€mL to 100.0€mL with water€R. Introduce 25.0€mL of the solution into a 250€mL conical flask with ground-glass neck and add 25.0€mL of cupri-citric solution€R1. Add a few pieces of porous material, attach a reflux condenser, heat

	STORAGE
	LABELLING

	Anti-T lymphocyte immunoglobulin for human use, animal
	Immunoglobulinum anti-T lymphocytorum ex animali ad usum humanum
	DEFINITION
	PRODUCTION
	GENERAL PROVISIONS
	ANIMALS
	IMMUNISATION
	COLLECTION OF BLOOD OR PLASMA
	Tests for contaminating viruses. Each pool is tested for contaminating viruses by suitable in vitro tests including inoculation to cell cultures capable of detecting a wide range of viruses relevant for the particular product. Where applicable, in vitro t

	PURIFICATION AND VIRAL INACTIVATION
	FINAL BULK
	FINAL LOT

	CHARACTERS
	IDENTIFICATION
	TESTS
	Solubility. For the freeze-dried preparation, to a container add the volume of the liquid stated on the label. The preparation dissolves completely within the time stated on the label.
	Extractable volume (2.9.17). It complies with the requirement for extractable volume.
	pH (2.2.3). The pH is within the limits approved for the particular product.
	Osmolality (2.2.35): minimum 240€mosmol/kg after dilution, where applicable.
	Total protein (2.5.33): 90€per cent to 110€per cent of the amount stated on the label.
	Stabiliser. Determine the amount of stabiliser by a suitable physico-chemical method. The preparation contains not less than 80€per cent and not more than 120€per cent of the quantity stated on the label.
	Distribution of molecular size. Size-exclusion chromatography (2.2.30).
	Purity. Polyacrylamide gel electrophoresis (2.2.31), under non-reducing and reducing conditions.
	Anti-A and anti-B haemagglutinins (2.6.20, Method€A). The 1€to€64 dilution does not show agglutination.
	Haemolysins. Prepare a 1€to€64 dilution of the preparation to be examined, diluted if necessary as stated on the label. Take 6 aliquots of the 1€to€64 dilution. To 1€volume of 3 of the aliquots, add 1€volume of a 10€per cent€V/V suspension of group€A1, gr
	Thrombocyte antibodies. Examined by a suitable method, the level of thrombocyte antibodies is shown to be below that approved for the specific product.
	Water (2.5.12): maximum 3€per cent.
	Sterility (2.6.1). It complies with the test.
	Pyrogenicity. It complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13. The limit is approved by the competent authority.

	ASSAY
	STORAGE
	LABELLING



	27-B-E
	toc
	Bovine serum
	Serum bovinum
	DEFINITION
	PRODUCTION
	INACTIVATION
	QUALITY CONTROL TESTS APPLIED TO EACH BATCH
	Tests carried out on the batch prior to treatment
	Tests carried out on the batch post-treatment


	IDENTIFICATION
	TESTS
	Osmolality (2.2.35): 280€mosmol/kg to 365€mosmol/kg for foetal bovine serum and 240€mosmol/kg to 340€mosmol/kg for other types.
	Total protein (2.5.33): 30€mg/mL to 45€mg/mL for foetal bovine serum and minimum 35€mg/mL for other types.
	Haemoglobin: maximum 0.5€mg/mL, determined by a validated method, such as spectrophotometry.
	Bacterial endotoxins (2.6.14): less than 10€IU/mL for donor bovine serum, less than 25€IU/mL for foetal bovine serum, less than 100€IU/mL for other types.
	Sterility (2.6.1). It complies with the test. Use 10€mL for each medium.
	Mycoplasmas (2.6.7). It complies with the test.

	STORAGE
	LABELLING



	28-C-E
	toc
	Calcium levulinate dihydrate
	Calcii laevulinas dihydricus
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solution€S. Dissolve 10.0€g in carbon dioxide-free water€R prepared from distilled water€R and dilute to 100.0€mL with the same solvent.
	Appearance of solution. Solution€S is clear (2.2.1) and not more intensely coloured than reference solution€Y6 (2.2.2, Method€II).
	pH (2.2.3): 6.8 to 7.8 for solution€S.
	Oxidisable substances. To 1€mL of solution€S, add 10€mL of water€R, 1€mL of dilute sulfuric acid€R and 0.25€mL of a 3.0€g/L solution of potassium permanganate€R. Mix. After 5€min, the violet colour of the mixture is still visible.
	Sucrose and reducing sugars. To 5€mL of solution€S add 2€mL of hydrochloric acid€R1 and dilute to 10€mL with water€R. Heat to boiling for 5€min and allow to cool. Add 10€mL of sodium carbonate solution€R. Allow to stand for 5€min, dilute to 25€mL with wat
	Chlorides (2.4.4): maximum 50€ppm.
	Sulfates (2.4.13): maximum 200€ppm.
	Magnesium and alkali metals: maximum 1.0€per cent.
	Loss on drying (2.2.32): 11.0€per cent to 12.5€per cent, determined on 0.200€g by drying at 105€°C.
	ASSAY

	STORAGE

	Chloramphenicol sodium succinate
	Chloramphenicoli natrii succinas
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	pH (2.2.3): 6.4 to 7.0.
	Specific optical rotation (2.2.7): +€5.0 to +€8.0 (anhydrous substance).
	Chloramphenicol and chloramphenicol disodium disuccinate. Liquid chromatography (2.2.29).
	Water (2.5.12): maximum 2.0€per cent, determined on 0.500€g.
	ASSAY

	STORAGE

	Chlorhexidine digluconate solution
	Chlorhexidini digluconatis solutio
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Relative density (2.2.5): 1.06 to 1.07.
	pH (2.2.3): 5.5 to 7.0.
	Impurity€P (chloroaniline): maximum 500€ppm, calculated with reference to chlorhexidine digluconate solution.
	Related substances. Liquid chromatography (2.2.29). Store the solutions at a temperature not exceeding 12€°C.

	ASSAY
	STORAGE
	IMPURITIES

	Colistimethate sodium
	Colistimethatum natricum
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Appearance of solution. The solution is clear (2.2.1).
	pH (2.2.3): 6.5 to 8.5.
	Free colistin. Dissolve 80€mg in 3€mL of water€R. Add 0.1€mL of a 100€g/L solution of silicotungstic acid€R; 10-20€s after addition of the reagent, the solution is not more opalescent than reference suspension€II (2.2.1).
	Composition. Liquid chromatography (2.2.29): use the normalisation procedure.
	Related substances. Liquid chromatography (2.2.29) as described in the test for composition.
	Loss on drying (2.2.32): maximum 5.0€per cent, determined on 1.000€g by drying in vacuo at 60€°C at a pressure not exceeding 0.7€kPa for 3€h.
	Sulfated ash (2.4.14): 16€per cent to 21€per cent, determined on 0.50€g.
	ASSAY

	STORAGE



	29-D-E
	toc
	Dabigatran etexilate mesilate
	Dabigatrani etexilati mesilas
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Related substances. Liquid chromatography (2.2.29).
	Impurity€D. Gas chromatography (2.2.28) coupled with mass spectrometry (2.2.43). Prepare the test solution immediately before use.
	Water (2.5.12): maximum 0.8€per cent, determined on 2.00€g.
	Sulfated ash (2.4.14): maximum 0.1€per cent determined on 2.0€g.

	ASSAY
	IMPURITIES

	Dapagliflozin propylene glycol monohydrate
	Dapagliflozinum propylenglycolum monohydricum
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Propylene glycol. Gas chromatography (2.2.28).
	Related substances. Liquid chromatography (2.2.29): use the normalisation procedure.
	Water (2.5.32): 3.0€per cent to 4.5€per cent, determined on 0.100€g by direct sample introduction.
	Sulfated ash (2.4.14): maximum 0.1€per cent, determined on 1.0€g.

	ASSAY
	IMPURITIES

	Dapagliflozin propylene glycol tablets
	Dapagliflozini propylenglycoli compressi
	DEFINITION
	PRODUCTION
	IDENTIFICATION
	TESTS
	Related substances. Liquid chromatography (2.2.29): use the normalisation procedure.
	Disintegration(1) (2.9.1).

	ASSAY
	IMPURITIES

	3-O-Desacyl-4′-monophosphoryl lipid A
	Adeps A 3-O-desacyl-4′-monophosphorylatus
	DEFINITION
	PRODUCTION
	GENERAL PROVISIONS
	BACTERIAL SEED LOTS
	Identification. The working seed lot is identified by suitable methods such as Gram staining and fatty acid profiling (5.1.6).
	Microbial Purity. Each seed lot complies with the requirements for absence of contaminating organisms. Purity of bacterial cultures is verified by methods of suitable sensitivity and specificity.

	PROPAGATION AND HARVEST
	TRIETHYLAMINE SALT OF 3-O-DESACYL-4′-MONOPHOSPHORYL LIPID A
	Appearance. A visual description of the particular preparation after freeze-drying is established and approved by the competen
	Protein: less than 0.5€per cent€m/m, determined using a suitable method, for example a reversed-phase HPLC method for amino acid analysis (2.2.56). The total amino acid content in micrograms is calculated by comparison to amino acid standards and is equal
	Nucleic acid: maximum 0.3 per cent m/m, determined using a suitable method. For example, a fluorimetric method may be used whe
	Hexosamine (2.5.20): 1000€nmol/mg to 1450€nmol/mg.
	Phosphorus (2.5.18): 0.5€µmol/mg to 0.8€µmol/mg.
	Congener distribution. The relative amount of tetraacyl, pentaacyl, hexaacyl and heptaacyl congener groups is determined by a suitable method, for example reversed-phase HPLC analysis (2.2.29).
	Triethylamine: 4.2 to 5.8€per cent€m/m, determined by a suitable method, for example gas chromatography (2.2.28).
	Water (2.5.12): maximum 6.7€per cent€m/m.
	Free fatty acids: maximum 2.6€per cent€m/m, determined by a suitable method, for example reversed-phase HPLC analysis€(2.2.29).
	2-Keto-3-deoxyoctonate: less than 0.5€per cent€m/m, determined by a suitable method. For example, a colorimetric method may be used where 2-keto-3-deoxyoctonate is released by hydrolysis (0.2 N H2SO4 at 100€°C for 30€min), oxidised by periodic acid, and r
	Identity. The test for congener distribution also serves to identify the product.
	Microbial contamination
	Monocyte-activation test (2.6.30). A monocyte-activation test (2.6.30) is carried out after product-specific validation. The limit is approved by the competent authority.

	3-O-DESACYL-4′-MONOPHOSPHORYL LIPID A LIQUID BULK

	CHARACTERS
	IDENTIFICATION
	TESTS
	Particle size. Where applicable, the particle size in the microfluidised liquid bulk is determined by a suitable method, for example dynamic light scattering. The particle size for each batch of liquid bulk is within the limits approved for the particular
	Sterility (2.6.1). It complies with the test, carried out using 10€mL for each medium.
	Congener distribution. The relative amount of tetraacyl, pentaacyl, hexaacyl and heptaacyl congener groups is determined by a suitable method, for example reversed-phase HPLC analysis (2.2.29).

	ASSAY

	Dicloxacillin sodium monohydrate
	Dicloxacillinum natricum monohydricum
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solution€S. Dissolve 2.50€g in carbon dioxide-free water€R and dilute to 25.0€mL with the same solvent.
	Appearance of solution. Solution€S is clear (2.2.1) and its absorbance (2.2.25) at 430€nm is not greater than 0.04.
	pH (2.2.3): 5.0 to 7.0 for solution€S.
	Specific optical rotation (2.2.7): +€128 to +€143 (anhydrous substance).
	Related substances. Liquid chromatography (2.2.29).
	N,N-Dimethylaniline (2.4.26, Method€B): maximum 20€ppm.
	2-Ethylhexanoic acid (2.4.28): maximum 0.8€per cent€m/m.
	Water (2.5.12): 3.0€per cent to 4.5€per cent, determined on 0.300€g.
	ASSAY

	STORAGE
	IMPURITIES

	Doxapram hydrochloride monohydrate
	Doxaprami hydrochloridum monohydricum
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solution€S. Dissolve 1.000€g in carbon dioxide-free water€R and dilute to 50.0€mL with the same solvent.
	Appearance of solution. The solution is clear (2.2.1) and colourless (2.2.2, Method€II).
	pH (2.2.3): 3.5 to 5.0.
	Optical rotation (2.2.7): − 0.10° to + 0.10°, determined on solution S.
	Related substances. Liquid chromatography (2.2.29). Prepare the solutions immediately before use.
	Loss on drying (2.2.32): 3.0€per cent to 4.5€per cent, determined on 1.000€g by drying in an oven at 105€°C.
	Sulfated ash (2.4.14): maximum 0.1€per cent, determined on 1.0€g.

	ASSAY
	IMPURITIES



	30-E-E
	toc
	Ethambutol hydrochloride
	Ethambutoli hydrochloridum
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	pH (2.2.3): 3.7 to 4.0.
	Impurity€A. Thin-layer chromatography (2.2.27).
	Related substances. Liquid chromatography (2.2.29). Prepare the solutions immediately before use.
	Impurity€D (1,2-dichloroethane) (2.4.24): maximum 5€ppm.
	Loss on drying (2.2.32): maximum 0.5€per cent, determined on 0.500€g by drying in an oven at 105€°C for 3€h.
	Sulfated ash (2.4.14): maximum 0.1€per cent, determined on 1.0€g.

	ASSAY
	STORAGE
	IMPURITIES



	31-F-E
	toc
	Flucloxacillin sodium monohydrate
	Flucloxacillinum natricum monohydricum
	DEFINITION
	PRODUCTION
	N,N-Dimethylaniline (2.4.26, Method€B): maximum 20€ppm.

	CHARACTERS
	IDENTIFICATION
	TESTS
	Solution€S. Dissolve 2.50€g in carbon dioxide-free water€R and dilute to 25.0€mL with the same solvent.
	Appearance of solution. Solution€S is clear (2.2.1) and its absorbance (2.2.25) at 430€nm is not greater than€0.04.
	pH (2.2.3): 5.0 to 7.0 for solution€S.
	Related substances. Liquid chromatography (2.2.29).
	2-Ethylhexanoic acid (2.4.28): maximum 0.8€per cent€m/m.
	Water (2.5.12): 3.0€per cent to 4.5€per cent, determined on 0.300€g.
	ASSAY

	STORAGE
	LABELLING
	IMPURITIES

	Flumetasone pivalate
	Flumetasoni pivalas
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solution€S. Dissolve 0.50€g in acetone€R and dilute to 25.0€mL with the same solvent.
	Appearance of solution. Solution€S is clear (2.2.1) and not more intensely coloured than reference solution€BY6 (2.2.2, Method€II).
	Specific optical rotation (2.2.7): +€69 to +€77 (dried substance), determined on solution€S.
	Related substances. Liquid chromatography (2.2.29).
	Loss on drying (2.2.32): maximum 1.0€per cent, determined on 0.500€g by drying in an oven at 105€°C for 4€h.

	ASSAY
	STORAGE
	IMPURITIES



	32-G-E
	toc
	Glucose(1)
	Glucosum
	DEFINITION
	♦CHARACTERS
	IDENTIFICATION
	TESTS
	Appearance of solution. The solution is clear (2.2.1) and not more intensely coloured than reference solution€BY7 (2.2.2, Method€II).
	Conductivity (2.2.38): maximum 20 µS·cm−1.
	Related substances. Liquid chromatography (2.2.29).
	Dextrin. To 1€g of the finely powdered substance to be examined add 20€mL of ethanol (96€per cent)€R and heat under a reflux condenser. The substance dissolves completely.
	Soluble starch, sulfite: maximum 15€ppm.
	Water (2.5.12): maximum 1.0€per cent, determined on 0.500€g.
	◊Pyrogenicity. If intended for use in the manufacture of large-volume parenteral preparations without a further appropriate pr

	ASSAY
	IMPURITIES

	Glucose monohydrate(2)
	Glucosum monohydricum
	DEFINITION
	♦CHARACTERS
	IDENTIFICATION
	TESTS
	Appearance of solution. The solution is clear (2.2.1) and not more intensely coloured than reference solution€BY7 (2.2.2, Method€II).
	Conductivity (2.2.38): maximum 20 µS·cm−1.
	Related substances. Liquid chromatography (2.2.29).
	Dextrin. To 1€g of the finely powdered substance to be examined add 20€mL of ethanol (96€per cent)€R and heat under a reflux condenser. The substance dissolves completely.
	Soluble starch, sulfite: maximum 15€ppm.
	Water (2.5.12): 7.5€per cent to 9.5€per cent, determined on 0.250€g.
	◊Pyrogenicity. If intended for use in the manufacture of large-volume parenteral preparations without a further appropriate pr

	ASSAY
	IMPURITIES



	33-H-E
	toc
	Haemodialysis, solutions for
	Solutiones ad haemodialysem
	DEFINITION
	Concentrated haemodialysis solutions are prepared and stored using materials and methods designed to produce solutions having as low a degree of microbial contamination as possible. In certain circumstances, it may be necessary to use sterile solutions.
	1. Concentrated solutions with acetate or lactate
	2. Concentrated acid solutions
	3. Concentrated solutions without buffer

	IDENTIFICATION
	TESTS
	Appearance of solution. The solution to be examined is clear (2.2.1). If it does not contain glucose, it is colourless (2.2.2, Method€I). If it contains glucose, it is not more intensely coloured than reference solution€Y7 (2.2.2, Method€I).
	Aluminium: maximum 10€µg/L.
	Extractable volume (2.9.17). The volume measured is not less than the nominal volume stated on the label.
	Microbial contamination
	Sterility (2.6.1). If the label states that the concentrated haemodialysis solution is sterile, it complies with the test.
	Pyrogenicity. The solution diluted for use complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13.

	ASSAY
	Sodium: 97.5€per cent to 102.5€per cent of the content of sodium€(Na) stated on the label.
	Potassium: 95.0€per cent to 105.0€per cent of the content of potassium€(K) stated on the label.
	Calcium: 95.0€per cent to 105.0€per cent of the content of calcium€(Ca) stated on the label.
	Magnesium: 95.0€per cent to 105.0€per cent of the content of magnesium€(Mg) stated on the label.
	Total chloride: 95.0€per cent to 105.0€per cent of the content of chloride€(Cl) stated on the label.
	Acetate: 95.0€per cent to 105.0€per cent of the content of acetate stated on the label.
	Lactate: 95.0€per cent to 105.0€per cent of the content of lactate stated on the label.
	Sodium hydrogen carbonate: 95.0€per cent to 105.0€per cent of the content of sodium hydrogen carbonate stated on the label.
	Reducing sugars (expressed as glucose): 95.0€per cent to 105.0€per cent of the content of glucose stated on the label.

	STORAGE
	LABELLING

	Haemofiltration and haemodiafiltration, solutions€for
	Solutiones ad haemocolaturam haemodiacolaturamque
	DEFINITION
	IDENTIFICATION
	TESTS
	Appearance of solution. The solution is clear (2.2.1). If it does not contain glucose, it is colourless (2.2.2, Method€I). If it contains glucose, it is not more intensely coloured than reference solution€Y7 (2.2.2, Method€I).
	pH (2.2.3): 5.0 to€7.5. If the solution contains glucose, the pH is€4.5 to€6.5. If the solution contains hydrogen carbonate, the pH is€7.0 to€8.5.
	Hydroxymethylfurfural. Carry out the test only if glucose is added to the preparation. To a€volume of the solution to be examined containing the equivalent of 25€mg of glucose, add 5.0€mL of a 100€g/L solution of p-toluidine€R in 2-propanol€R containing 1
	Aluminium: maximum 10€µg/L.
	Particulate contamination (2.9.19, Method€I). Use 50€mL of the solution to be examined.
	Extractable€volume (2.9.17). The solution complies with the test prescribed for parenteral infusions.
	Sterility (2.6.1). The solution complies with the test.
	Pyrogenicity. The solution complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13.

	ASSAY
	Sodium: 97.5€per cent to 102.5€per cent of the content of sodium (Na) stated on the label.
	Potassium: 95.0€per cent to 105.0€per cent of the content of potassium (K) stated on the label.
	Calcium: 95.0€per cent to 105.0€per cent of the content of calcium€(Ca) stated on the label.
	Magnesium: 95.0€per cent to 105.0€per cent of the content of magnesium€(Mg) stated on the label.
	Total chloride: 95.0€per cent to 105.0€per cent of the content of chloride (Cl) stated on the label.
	Acetate: 95.0€per cent to 105.0€per cent of the content of acetate stated on the label.
	Lactate: 95.0€per cent to 105.0€per cent of the content of lactate stated on the label.
	Sodium hydrogen carbonate: 95.0€per cent to 105.0€per cent of the content of sodium hydrogen carbonate stated on the label.
	Lactate and hydrogen carbonate: 95.0€per cent to 105.0€per cent of the content of lactates and hydrogen carbonates stated on the label.
	Reducing sugars (expressed as glucose): 95.0€per cent to 105.0€per cent of the content of glucose stated on the label.

	STORAGE
	LABELLING

	Human albumin solution
	Albumini humani solutio
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	pH (2.2.3): 6.7 to 7.3.
	Total protein. If necessary, dilute an accurately measured volume of the preparation to be examined with a 9€g/L solution of sodium chloride€R to obtain a solution containing about 15€mg of protein in 2€mL. To 2.0€mL of this solution in a round-bottomed c
	Protein composition. Zone electrophoresis (2.2.31).
	Molecular-size distribution. Size-exclusion chromatography (2.2.30): use the normalisation procedure.
	Haem. Dilute the preparation to be examined using a 9€g/L solution of sodium chloride€R to obtain a solution containing 10€g/L of protein. The absorbance (2.2.25) of the solution measured at 403€nm using water€R as the compensation liquid is not greater t
	Prekallikrein activator (2.6.15): maximum 35€IU/mL.
	Aluminium: maximum 200€µg/L.
	Potassium: maximum 0.05€mmol of K per gram of protein.
	Sodium: maximum 160€mmol/L and 95€per cent to 105€per cent of the content of Na stated on the label.
	Sterility (2.6.1). It complies with the test.
	Pyrogenicity. It complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13.

	STORAGE
	LABELLING

	Human antithrombin III concentrate
	Antithrombinum III humanum densatum
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solubility. To a container of the preparation to be examined add the volume of liquid stated on the label at the recommended temperature. The preparation dissolves completely under gentle swirling within 10€min, forming a clear or slightly turbid, colourl
	pH (2.2.3): 6.0 to 7.5.
	Osmolality (2.2.35): minimum 240€mosmol/kg.
	Total protein. If necessary, dilute an accurately measured volume of the reconstituted preparation to obtain a solution containing about 15€mg of protein in 2€mL. To 2.0€mL of the solution in a round-bottomed centrifuge tube add 2€mL of a 75€g/L solution 
	Heparin: maximum 0.1€IU of heparin per€IU of antithrombin€III.
	Water. Determined by a suitable method, such as semi-micro determination of water (2.5.12), loss on drying (2.2.32) or near-infrared spectroscopy (2.2.40), the water content is within the limits approved by the competent authority.
	Sterility (2.6.1). It complies with the test.
	Pyrogenicity. It complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13.

	ASSAY
	Human antithrombin€III (2.7.17). The estimated potency is not less than 80€per cent and not more than 120€per cent of the stated potency. The confidence limits (P€=€0.95) are not less than 90€per cent and not more than 110€per cent of the estimated potenc

	STORAGE
	LABELLING

	Human C1-esterase inhibitor
	C1-esterasi inhibitor humanus
	DEFINITION
	PRODUCTION
	CONSISTENCY OF THE METHOD OF PRODUCTION

	CHARACTERS
	IDENTIFICATION
	TESTS
	Solubility. To the contents of a container of the preparation to be examined add the volume of the solvent stated on the label at the recommended temperature. The preparation dissolves completely with gentle swirling within the limits approved by the comp
	pH (2.2.3): 6.5 to 7.5.
	Osmolality (2.2.35): minimum 200€mosmol/kg.
	Total protein. If necessary, dilute an accurately measured volume of the reconstituted preparation to be examined with a 9€g/L solution of sodium chloride€R to obtain a protein concentration of about€7.5€mg/mL. Place 2.0€mL of this solution in a round-bot
	Specific activity: minimum 4€IU/mg.
	Water. Determined by a suitable method, such as the semi-micro determination of water (2.5.12), loss on drying (2.2.32) or near-infrared spectroscopy (2.2.40), the water content is within the limits approved by the competent authority.
	Sterility (2.6.1). It complies with the test.
	Pyrogenicity. It complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter€5.1.13.

	ASSAY
	STORAGE
	LABELLING

	Human coagulation factor€VII
	Factor€VII coagulationis humanus
	DEFINITION
	PRODUCTION
	GENERAL PROVISIONS
	CONSISTENCY OF THE METHOD OF PRODUCTION
	Activity of human coagulation factor€VIIa. It may be determined, for example, using a recombinant soluble tissue factor that does not activate human coagulation factor€VII but possesses a cofactor function specific for human coagulation factor€VIIa; after


	CHARACTERS
	IDENTIFICATION
	TESTS
	Solubility. To a container of the preparation to be examined add the volume of liquid stated on the label at the recommended temperature. The preparation dissolves completely with gentle swirling within 10€min, giving a clear or slightly opalescent soluti
	pH (2.2.3): 6.5 to 7.5.
	Osmolality (2.2.35): minimum 240€mosmol/kg.
	Total protein. If necessary, dilute an accurately measured volume of the reconstituted preparation with a 9€g/L solution of sodium chloride€R to obtain a solution containing about 15€mg of protein in 2€mL. To 2.0€mL of the solution in a round-bottomed cen
	Activated coagulation factors (2.6.22). For each of the dilutions, the coagulation time is not less than 150€s.
	Heparin (2.7.12). If heparin has been added, the preparation to be examined contains not more than the amount of heparin stated on the label and in any case not more than 0.5€IU of heparin per€IU of human coagulation factor€VII.
	Thrombin. If the preparation to be examined contains heparin, determine the amount present as described in the test for heparin and neutralise the heparin by addition of protamine sulfate€R (10€µg of protamine sulfate neutralises 1€IU of heparin). In each
	Human coagulation factor€II (2.7.18). The estimated content is not more than 125€per cent of the stated content. The confidence limits (P€=€0.95) are not less than 90€per cent and not more than 111€per cent of the estimated potency.
	Human coagulation factor€IX (2.7.11). The estimated content is not more than 125€per cent of the stated content. The confidence limits (P€=€0.95) are not less than 80€per cent and not more than 125€per cent of the estimated potency.
	Human coagulation factor€X (2.7.19). The estimated content is not more than 125€per cent of the stated content. The confidence limits (P€=€0.95) are not less than 90€per cent and not more than 111€per cent of the estimated potency.
	Water. Determined by a suitable method, such as the semi-micro determination of water (2.5.12), loss on drying (2.2.32) or near-infrared spectrometry (2.2.40), the water content is within the limits approved by the competent authority.
	Sterility (2.6.1). It complies with the test.
	Pyrogenicity. It complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13.

	ASSAY
	Human coagulation factor€VII (2.7.10). The estimated potency is not less than 80€per cent and not more than 125€per cent of the stated potency. The confidence limits (P€=€0.95) are not less than 80€per cent and not more than 125€per cent of the estimated 

	STORAGE
	LABELLING

	Human coagulation factor€VIII
	Factor€VIII coagulationis humanus
	DEFINITION
	PRODUCTION
	GENERAL PROVISIONS
	CONSISTENCY OF THE METHOD OF PRODUCTION

	CHARACTERS
	IDENTIFICATION
	TESTS
	Solubility. To a container of the preparation to be examined, add the volume of the liquid stated on the label at the recommended temperature. The preparation dissolves completely with gentle swirling within 10€min, giving a clear or slightly opalescent, 
	pH (2.2.3): 6.5 to 7.5.
	Osmolality (2.2.35): minimum 240€mosmol/kg.
	Total protein. If necessary, dilute an accurately measured volume of the reconstituted preparation with a 9€g/L solution of sodium chloride€R to obtain a protein concentration of about 7.5€mg/mL. Place 2.0€mL of this solution in a round-bottomed centrifug
	Anti-A and anti-B haemagglutinins (2.6.20, Method€A). The 1 to 64 dilution does not show agglutination. Dilute the reconstituted preparation with a 9€g/L solution of sodium chloride€R to contain 3€IU of factor€VIII:C per millilitre.
	Water. Determined by a suitable method, such as semi-micro determination of water (2.5.12), loss on drying (2.2.32) or near-infrared spectroscopy (2.2.40), the water content is within the limits approved by the competent authority.
	Sterility (2.6.1). It complies with the test.
	Pyrogenicity. It complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13.

	ASSAY
	Human coagulation factor€VIII (2.7.4). The estimated potency is not less than 80€per cent and not more than 120€per cent of the stated potency. The confidence limits (P€=€0.95) are not less than 80€per cent and not more than 120€per cent of the estimated 
	Human von Willebrand factor (2.7.21). If preparations are intended for the treatment of von Willebrand's disease, the estimated potency is not less than 60€per cent and not more than 140€per cent of the stated potency.

	STORAGE
	LABELLING

	Human coagulation factor€IX
	Factor€IX coagulationis humanus
	DEFINITION
	PRODUCTION
	GENERAL PROVISIONS
	CONSISTENCY OF THE METHOD OF PRODUCTION

	CHARACTERS
	IDENTIFICATION
	TESTS
	Solubility. To a container of the preparation to be examined add the volume of the liquid stated on the label at the recommended temperature. The preparation dissolves completely with gentle swirling within 10€min, giving a clear or slightly opalescent, c
	pH (2.2.3): 6.5 to 7.5.
	Osmolality (2.2.35): minimum 240€mosmol/kg.
	Total protein. If necessary, dilute an accurately measured volume of the reconstituted preparation with a 9€g/L solution of sodium chloride€R to obtain a solution containing about 15€mg of protein in 2€mL. To 2.0€mL of the solution in a round-bottomed cen
	Activated coagulation factors (2.6.22). If necessary, dilute the reconstituted preparation to contain 20€IU of human coagulation factor€IX per millilitre. For each of the dilutions, the coagulation time is not less than 150€s.
	Heparin (2.7.12). If heparin has been added, the preparation to be examined contains not more than the amount of heparin stated on the label and in all cases not more than 0.5€IU of heparin per IU of human coagulation factor€IX.
	Water. Determined by a suitable method, such as semi-micro determination of water (2.5.12), loss on drying (2.2.32) or near-infrared spectroscopy (2.2.40), the water content is within the limits approved by the competent authority.
	Sterility (2.6.1). It complies with the test.
	Pyrogenicity. It complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter€5.1.13.

	ASSAY
	Human coagulation factor€IX (2.7.11). The estimated potency is not less than 80€per cent and not more than 125€per cent of the stated potency. The confidence limits (P€=€0.95) are not less than 80€per cent and not more than 125€per cent of the estimated p

	STORAGE
	LABELLING

	Human coagulation factor XI
	Factor XI coagulationis humanus
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solubility. To a container of the preparation to be examined, add the volume of liquid stated on the label at room temperature. The preparation dissolves completely with gentle swirling within 10€min.
	pH (2.2.3): 6.8 to 7.4.
	Osmolality (2.2.35): minimum 240€mosmol/kg.
	Total protein. If necessary, dilute an accurately measured volume of the preparation to be examined with a 9€g/L solution of sodium chloride€R to obtain a protein concentration of about 7.5€mg/mL. Place 2.0€mL of this solution in a round-bottomed centrifu
	Activated coagulation factors (2.6.22). For each of the dilutions, the coagulation time is not less than 150€s.
	Heparin (2.7.12). If heparin has been added, the preparation to be examined contains not more than the amount of heparin stated on the label and in all cases not more than 0.5€IU of heparin per€unit of factor€XI.
	Antithrombin III (2.7.17). If antithrombin€III has been added, the preparation to be examined contains not more than the amount of antithrombin€III stated on the label.
	C1-esterase inhibitor (2.7.34). If C1-esterase inhibitor has been added, the preparation to be examined contains not more than the amount of C1-esterase inhibitor stated on the label.
	Anti-A and anti-B haemagglutinins (2.6.20, Method€A). The 1 to 64 dilution does not show agglutination.
	Water. Determined by a suitable method, such as the semi-micro determination of water (2.5.12), loss on drying (2.2.32) or near-infrared spectroscopy (2.2.40), the water content is within the limits approved by the competent authority.
	Sterility (2.6.1). It complies with the test.
	Pyrogenicity. It complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13.

	ASSAY
	STORAGE
	LABELLING

	Human fibrinogen
	Fibrinogenum humanum
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solubility. To a container of the preparation to be examined add the volume of liquid stated on the label at the recommended temperature. The preparation dissolves within 30€min at 20-25€°C, forming an almost colourless, slightly opalescent solution.
	pH (2.2.3): 6.5 to 7.5.
	Osmolality (2.2.35): minimum 240€mosmol/kg.
	Stability of solution. No gel formation appears at 20-25€°C within 60€min following reconstitution.
	Water. Determined by a suitable method, such as semi-micro determination of water (2.5.12), loss on drying (2.2.32) or near-infrared spectroscopy (2.2.40), the water content is within the limits approved by the competent authority.
	Sterility (2.6.1). It complies with the test.
	Pyrogenicity. It complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13.
	ASSAY

	STORAGE
	LABELLING

	Human normal immunoglobulin for intramuscular administration
	Immunoglobulinum humanum normale ad usum intramusculum
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solubility. For the freeze-dried preparation, to a container of the preparation to be examined add the volume of the liquid stated on the label at the recommended temperature. The preparation dissolves completely within 20€min at 20-25€°C.
	pH (2.2.3): 5.0 to 7.2.
	Total protein. The preparation has a protein concentration of not less than 100€g/L and not more than 180€g/L and contains not less than 90€per cent and not more than 110€per cent of the quantity of protein stated on the label.
	Protein composition. Zone electrophoresis (2.2.31).
	Molecular-size distribution. Size-exclusion chromatography (2.2.30): use the normalisation procedure.
	Antibody to hepatitis€B surface antigen: minimum 0.5€IU per gram of immunoglobulin, determined by a suitable immunochemical method (2.7.1).
	Antibody to hepatitis€A virus. If intended for use in the prophylaxis of hepatitis€A, it complies with the following additional requirement. 
	Immunoglobulin A. As determined by a suitable immunochemical method (2.7.1), the content of immunoglobulin€A is not greater than the maximum content stated on the label.
	Water. Determined by a suitable method, such as the semi-micro determination of water (2.5.12), loss on drying (2.2.32) or near-infrared spectroscopy (2.2.40), the water content is within the limits approved by the competent authority.
	Sterility (2.6.1). It complies with the test.
	Pyrogenicity. It complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13.

	STORAGE
	LABELLING

	Human normal immunoglobulin for intravenous administration
	Immunoglobulinum humanum normale ad€usum intravenosum
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solubility. For the freeze-dried preparation, add to the container the volume of the liquid stated on the label at the recommended temperature. The preparation dissolves completely within 30€min at 20-25€°C.
	pH (2.2.3): 4.0 to 7.4.
	Osmolality (2.2.35): minimum 240€mosmol/kg.
	Total protein. The preparation contains not less than 30€g/L and between 90€per cent and 110€per cent of the quantity of protein stated on the label.
	Protein composition. Zone electrophoresis (2.2.31).
	Molecular size distribution. Size exclusion chromatography (2.2.30): use the normalisation procedure.
	Anticomplementary activity (2.6.17). The consumption of complement is not greater than 50€per cent (1 CH50 per milligram of immunoglobulin).
	Prekallikrein activator (2.6.15): maximum 35€IU/mL, calculated with reference to a dilution of the preparation to be examined containing 30€g/L of immunoglobulin.
	Anti-A and anti-B haemagglutinins (2.6.20, Method€B). It complies with the test for anti-A and anti-B haemagglutinins (direct method).
	Anti-D antibodies (2.6.26). It complies with the test for anti-D antibodies in human immunoglobulin.
	Antibody to hepatitis€B surface antigen: minimum 0.5€IU per gram of immunoglobulin, determined by a suitable immunochemical method (2.7.1).
	Immunoglobulin€A. As determined by a suitable immunochemical method (2.7.1), the content of immunoglobulin€A is not greater than the maximum content stated on the label.
	Water. Determined by a suitable method, such as the semi-micro determination of water (2.5.12), loss on drying (2.2.32) or near-infrared spectroscopy (2.2.40), the water content is within the limits approved by the competent authority.
	Sterility (2.6.1). It complies with the test.
	Pyrogenicity. It complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13.

	STORAGE
	LABELLING

	Human normal immunoglobulin for subcutaneous administration
	Immunoglobulinum humanum normale ad usum subdermicum
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solubility. For the freeze-dried preparation, to a container of the preparation to be examined add the volume of the liquid stated on the label at the recommended temperature. The preparation dissolves completely within 20€min at 20-25€°C.
	pH (2.2.3): 4.6 to€7.2.
	Total protein. The preparation has a protein concentration of not less than 100€g/L and not more than 220€g/L and contains not less than 90€per cent and not more than 110€per cent of the quantity of protein stated on the label.
	Protein composition. Zone electrophoresis (2.2.31).
	Molecular-size distribution. Size-exclusion chromatography (2.2.30): use the normalisation procedure.
	Anti-A and anti-B haemagglutinins (2.6.20, Method€B). It complies with the test.
	Anti-D antibodies (2.6.26). It complies with the test.
	Antibody to hepatitis€B surface antigen: minimum 0.5€IU per gram of immunoglobulin, determined by a suitable immunochemical method (2.7.1).
	Immunoglobulin A. As determined by a suitable immunochemical method (2.7.1), the content of immunoglobulin€A is not greater than the maximum content stated on the label.
	Water. Determined by a suitable method, such as the semi-micro determination of water (2.5.12), loss on drying (2.2.32) or near-infrared spectroscopy (2.2.40), the water content is within the limits approved by the competent authority.
	Sterility (2.6.1). It complies with the test.
	Pyrogenicity. It complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13.

	STORAGE
	LABELLING

	Human plasma (pooled and treated for virus inactivation)
	Plasma humanum coagmentatum conditumque ad exstinguendum virum
	DEFINITION
	PRODUCTION
	plasma pool tests
	Hepatitis€A virus€RNA. The plasma pool is tested using a validated nucleic acid amplification technique (2.6.21). A positive control with 1.0€×€102€IU of hepatitis€A virus€RNA per millilitre and, to test for inhibitors, an internal control prepared by add
	Hepatitis€C virus€RNA. The plasma pool is tested using a validated nucleic acid amplification technique (2.6.21). A positive control with 1.0€×€102€IU of hepatitis€C virus€RNA per millilitre and, to test for inhibitors, an internal control prepared by add
	Hepatitis€E virus€RNA. The plasma pool is tested using a validated nucleic acid amplification technique (2.6.21). A positive control with 3.2€×€102€IU of hepatitis€E virus€RNA per millilitre and, to test for inhibitors, an internal control prepared by add
	B19€virus DNA. The plasma pool contains not more than 10.0€IU/µL.

	METHOD OF PREPARATION
	Inactivation process. The solvent-detergent process, which is one of the methods used to inactivate enveloped viruses, uses treatment with a combination of tributyl phosphate and octoxinol€10; these reagents are subsequently removed by oil extraction or b


	CHARACTERS
	IDENTIFICATION
	TESTS
	pH (2.2.3): 6.5 to 7.6.
	Osmolality (2.2.35): minimum 240€mosmol/kg.
	Total protein: minimum 45€g/L.
	Activated coagulation factors (2.6.22). It complies with the test for activated coagulation factors. Carry out the test with 0.1€mL of the preparation to be examined instead of 10-fold and 100-fold dilutions. The coagulation time for the preparation to be
	Anti-A and anti-B haemagglutinins (2.6.20, Method€A). The presence of haemagglutinins (anti-A or anti-B) corresponds to the blood group stated on the label.
	Hepatitis€A virus antibodies: minimum 0.3€IU/mL, determined by a suitable immunochemical method (2.7.1).
	Irregular erythrocyte antibodies. The preparation to be examined does not show the presence of irregular erythrocyte antibodies when examined without dilution by an indirect antiglobulin test.
	Citrate. Liquid chromatography (2.2.29).
	Calcium: maximum 5.0€mmol/L.
	Potassium: maximum 5.0€mmol/L.
	Sodium: maximum 200€mmol/L.
	Water. Determined by a suitable method, such as the semi-micro determination of water (2.5.12), loss on drying (2.2.32) or near-infrared spectroscopy (2.2.40), the water content is within the limits approved by the competent authority (freeze-dried produc
	Sterility (2.6.1). It complies with the test.
	Pyrogenicity. It complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13.

	ASSAY
	Assay of human coagulation factor€VIII (2.7.4). Use a reference plasma calibrated against the International Standard for blood coagulation factor€VIII in plasma.
	Assay of human coagulation factor€V. Carry out the assay of human coagulation factor€V described below using a reference plasma calibrated against the International Standard for blood coagulation factor€V in plasma.
	Assay of human coagulation factor€XI (2.7.22). Use a reference plasma calibrated against the International Standard for blood coagulation factor€XI in plasma.
	Assay of human protein€C (2.7.30). Use a reference plasma calibrated against the International Standard for human protein€C in plasma.
	Assay of human protein€S (2.7.31). Use a reference plasma calibrated against the International Standard for human protein€S in plasma.
	Assay of human plasmin inhibitor (2.7.25) (α2-antiplasmin). Use a reference plasma calibrated against human normal plasma.
	Activated partial thromboplastin time (APTT). Use an apparatus suitable for measurement of coagulation times or perform the assay with incubation tubes maintained in a water-bath at 37€°C. Place in each tube 0.1€mL of the preparation to be examined and 0.

	LABELLING

	Human α-1-proteinase inhibitor
	α-1-Proteinasi inhibitor humanum
	DEFINITION
	PRODUCTION
	general provisions
	CONSISTENCY OF THE METHOD OF PRODUCTION

	CHARACTERS
	IDENTIFICATION
	TESTS
	pH (2.2.3): 6.5 to 7.8.
	Solubility. For freeze-dried preparations, add to a container of the preparation to be examined the volume of the liquid stated on the label at room temperature. The preparation dissolves completely, giving a clear, colourless, pale green, pale yellow or 
	Osmolality (2.2.35): minimum 210€mosmol/kg.
	Total protein. Dilute the preparation to be examined with a 9€g/L solution of sodium chloride€R to obtain a protein concentration of about 7.5€mg/mL. To 2.0€mL of this solution in a round-bottomed centrifuge tube, add 2€mL of a 75€g/L solution of sodium m
	Water. Determined by a suitable method, such as the semi-micro determination of water (2.5.12), loss on drying (2.2.32) or near-infrared spectroscopy (2.2.40), the water content is within the limits approved by the competent authority.
	Sterility (2.6.1). It complies with the test.
	Pyrogenicity. It complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter€5.1.13.

	ASSAY
	Assay of human α-1-proteinase inhibitor (2.7.32). The estimated potency is not less than 80 per cent and not more than 120 per

	STORAGE
	LABELLING

	Human prothrombin complex
	Prothrombinum multiplex humanum
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solubility. To a container of the preparation to be examined add the volume of the liquid stated on the label at the recommended temperature. The preparation dissolves completely with gentle swirling within 10€min, giving a clear solution that may be colo
	pH (2.2.3): 6.5 to 7.5.
	Osmolality (2.2.35): minimum 240€mosmol/kg.
	Total protein. If necessary, dilute an accurately measured volume of the reconstituted preparation with a 9€g/L solution of sodium chloride€R to obtain a solution containing about 15€mg of protein in 2€mL. To 2.0€mL of the solution in a round-bottomed cen
	Activated coagulation factors (2.6.22). If necessary, dilute the reconstituted preparation to contain 20€IU of human coagulation factor€IX per millilitre. For each of the dilutions, the coagulation time is not less than 150€s.
	Heparin (2.7.12). If heparin has been added during preparation, the preparation to be examined contains not more than the amount of heparin stated on the label and in all cases not more than 0.5€IU of heparin per€IU of human coagulation factor€IX.
	Thrombin. If the preparation to be examined contains heparin, determine the amount present as described in the test for heparin and neutralise it by addition of protamine sulfate€R (10€µg of protamine sulfate neutralises 1€IU of heparin). In each of 2€tes
	Water. Determined by a suitable method, such as semi-micro determination of water (2.5.12), loss on drying (2.2.32) or near-infrared spectrometry (2.2.40), the water content is within the limits approved by the competent authority.
	Sterility (2.6.1). It complies with the test.
	Pyrogenicity. It complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13.

	ASSAY
	Human coagulation factor€IX (2.7.11). The estimated potency is not less than 80€per cent and not more than 125€per cent of the stated potency. The confidence interval (P€=€0.95) is not greater than 80€per cent to 125€per cent of the estimated potency.
	Human coagulation factor€II (2.7.18). The estimated potency is not less than 80€per cent and not more than 125€per cent of the stated potency. The confidence interval (P€=€0.95) is not greater than 90€per cent to 111€per cent of the estimated potency.
	Human coagulation factor€VII (2.7.10). If the label states that the preparation contains human coagulation factor€VII, the estimated potency is not less than 80€per cent and not more than 125€per cent of the stated potency. The confidence interval (P€=€0.
	Human coagulation factor€X (2.7.19). If the label states that the preparation contains human coagulation factor€X, the estimated potency is not less than 80€per cent and not more than 125€per cent of the stated potency. The confidence interval (P€=€0.95) 

	STORAGE
	LABELLING

	Human von Willebrand factor
	Factor humanus von Willebrandi
	DEFINITION
	PRODUCTION
	General provisions
	CONSISTENCY OF THE METHOD OF PRODUCTION
	Human von Willebrand factor multimers. The distribution of the different human von Willebrand factor multimers is determined by a suitable method such as sodium dodecyl sulfate€(SDS) agarose gel electrophoresis with or without Western blot analysis, using
	Human von Willebrand factor activity (2.7.21). The human von Willebrand factor activity is estimated by determining the ristocetin cofactor activity and by one or more other suitable assays such as determination of collagen-binding activity using a suitab
	Human von Willebrand factor activity/antigen ratio. Consistency of the manufacturing process with respect to the ratio of human von Willebrand factor activity to human von Willebrand factor antigen content is demonstrated.


	CHARACTERS
	IDENTIFICATION
	TESTS
	Solubility. To a container of the preparation to be examined, add the volume of the liquid stated on the label at the recommended temperature. The preparation dissolves completely with gentle swirling within 10€min, forming a clear or slightly opalescent,
	pH (2.2.3): 6.5 to 7.5.
	Osmolality (2.2.35): minimum 240€mosmol/kg.
	Total protein. If necessary, dilute an accurately measured volume of the reconstituted preparation with a 9€g/L solution of sodium chloride€R to obtain a protein concentration of about 7.5€mg/mL. Place 2.0€mL of this solution in a round-bottomed centrifug
	Anti-A and anti-B haemagglutinins (2.6.20, Method€A). The 1 to 64 dilution does not show agglutination. Dilute the reconstituted preparation with a 9€g/L solution of sodium chloride€R to contain 6€IU of human von Willebrand factor activity per millilitre.
	Water. Determined by a suitable method, such as semi-micro determination of water (2.5.12), loss on drying (2.2.32) or near-infrared spectroscopy (2.2.40), the water content is within the limits approved by the competent authority.
	Sterility (2.6.1). It complies with the test.
	Pyrogenicity. It complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter€5.1.13.

	ASSAY
	Human von Willebrand factor (2.7.21). The estimated potency is not less than 80€per cent and not more than 120€per cent of the stated potency. The confidence limits (P€=€0.95) are not less than 80€per cent and not more than 120€per cent of the estimated p
	Human coagulation factor€VIII (2.7.4). The assay is carried out where the human coagulation factor€VIII content is greater than 10€IU of human coagulation factor€VIII per 100€IU of human von Willebrand factor activity. The estimated potency is not less th

	STORAGE
	LABELLING



	36-K-E
	toc
	Kanamycin acid sulfate
	Kanamycini sulfas acidus
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solution€S. Dissolve 0.20€g in carbon dioxide-free water€R and dilute to 20.0€mL with the same solvent.
	pH (2.2.3): 5.5 to€7.5 for solution€S.
	Specific optical rotation (2.2.7): +€103 to€+€115 (dried substance), determined on solution€S.
	Kanamycin€B. Thin-layer chromatography (2.2.27) as described under Identification€A with the following modifications.
	Sulfate: 23.0€per cent to€26.0€per cent (dried substance).
	Loss on drying (2.2.32): maximum 5.0€per cent, determined on 1.000€g by drying at 60€°C at a pressure not exceeding 0.7€kPa for 3€h.
	Sulfated ash (2.4.14): maximum 0.5€per cent, determined on 1.0€g.
	ASSAY

	STORAGE

	Kanamycin monosulfate monohydrate
	Kanamycini monosulfas monohydricum
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solution€S. Dissolve 0.20€g in carbon dioxide-free water€R and dilute to 20.0€mL with the same solvent.
	pH (2.2.3): 6.5 to 8.5 for solution€S.
	Specific optical rotation (2.2.7): +€112 to +€123 (dried substance), determined on solution€S.
	Kanamycin B. Thin-layer chromatography (2.2.27) as described under Identification€A with the following modifications.
	Sulfate: 15.0€per cent to 17.0€per cent (dried substance).
	Loss on drying (2.2.32): maximum 1.5€per cent, determined on 1.000€g by drying at 60€°C at a pressure not exceeding 0.7€kPa for 3€h.
	Sulfated ash (2.4.14): maximum 0.5€per cent, determined on 1.0€g.
	ASSAY

	STORAGE

	Kaolin, heavy
	Kaolinum ponderosum
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solution€S. To 4€g add a mixture of 6€mL of acetic acid€R and 34€mL of distilled water€R, shake for 1€min and filter.
	Acidity or alkalinity. To 1.0€g add 20€mL of carbon dioxide-free water€R, shake for 2€min and filter. To 10€mL of the filtrate add 0.1€mL of phenolphthalein solution€R. The solution is colourless. Not more than 0.25€mL of 0.01€M sodium hydroxide is requir
	Organic impurities. Heat 0.3€g to redness in a calcination tube. The residue is only slightly more coloured than the original substance.
	Adsorption power. To 1.0€g in a ground-glass-stoppered test-tube add 10.0€mL of a 3.7€g/L solution of methylene blue€R and shake for 2€min. Allow to settle. Centrifuge and dilute the solution 1 to 100 with water€R. The solution is not more intensely colou
	Swelling power. Triturate 2€g with 2€mL of water€R. The mixture does not flow.
	Substances soluble in dilute hydrochloric acid: maximum 1€per cent.
	Chlorides (2.4.4): maximum 250€ppm.
	Sulfates (2.4.13): maximum 0.1€per cent.
	Calcium (2.4.3): maximum 250€ppm.
	Microbial contamination 

	LABELLING



	38-M-E
	toc
	Memantine hydrochloride
	Memantini hydrochloridum
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Related substances. Gas chromatography (2.2.28).
	Water (2.5.12): maximum 1.0€per cent, determined on 0.500€g.
	Sulfated ash (2.4.14): maximum 0.1€per cent, determined on 1.0€g.

	ASSAY
	IMPURITIES

	Methylene chloride
	Methyleni chloridum
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Appearance. It is clear (2.2.1) and colourless (2.2.2, Method€II).
	Acidity. To 50€mL of methanol€R previously neutralised to 0.1€mL of bromothymol blue solution€R1, add 50€g of the substance to be examined. Not more than 0.15€mL of 0.1€M sodium hydroxide is required to change the colour of the indicator to blue.
	Relative density (2.2.5): 1.320 to 1.332.
	Refractive index (2.2.6): 1.423 to 1.425.
	Ethanol, 2-methylbut-2-ene and volatile impurities. Gas chromatography (2.2.28).
	Free chlorine. Place 5€mL in a ground-glass-stoppered tube. Add 5€mL of a 100€g/L solution of potassium iodide€R and 0.2€g of soluble starch€R. Shake for 30€s and allow to stand for 5€min. No blue colour develops.
	Residue on evaporation: maximum 20€ppm.
	Water (2.5.32): maximum 0.02€per cent€m/m, determined on 10.0€g.

	STORAGE
	LABELLING
	IMPURITIES



	40-O-E
	toc
	Olodaterol hydrochloride
	Olodateroli hydrochloridum
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Enantiomeric purity. Liquid chromatography (2.2.29).
	Related substances. Liquid chromatography (2.2.29).
	Water (2.5.12): maximum 0.5€per cent, determined on 1.00€g.
	Sulfated ash (2.4.14): maximum 0.1€per cent, determined on 1.0€g.

	ASSAY
	IMPURITIES



	41-P-E
	toc
	Peritoneal dialysis, solutions€for
	Solutiones ad peritonealem dialysem
	DEFINITION
	IDENTIFICATION
	TESTS
	Appearance of solution. The solution is clear (2.2.1) and not more intensely coloured than reference solution€Y4 (2.2.2,€Method€I).
	pH (2.2.3): 5.0 to 6.5. If the solution contains hydrogen carbonate, the pH is 6.5 to 8.0.
	Hydroxymethylfurfural. Carry out the test only if glucose is added to the preparation. To a€volume of the solution to be examined containing the equivalent of 25€mg of glucose, add 5.0€mL of a 100€g/L solution of p-toluidine€R in 2-propanol€R containing 1
	Aluminium: maximum 10€µg/L.
	Particulate contamination (2.9.19, Method€I). Use 50€mL of the solution to be examined.
	Extractable€volume (2.9.17). The solution complies with the test prescribed for parenteral infusions.
	Sterility (2.6.1). The solution complies with the test.
	Pyrogenicity. The solution complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13.

	ASSAY
	Sodium: 97.5€per cent to 102.5€per cent of the content of sodium (Na) stated on the label.
	Potassium: 95.0€per cent to 105.0€per cent of the content of potassium (K) stated on the label.
	Calcium: 95.0€per cent to 105.0€per cent of the content of calcium€(Ca) stated on the label.
	Magnesium: 95.0€per cent to 105.0€per cent of the content of magnesium (Mg) stated on the label.
	Total chloride: 95.0€per cent to 105.0€per cent of the content of chloride (Cl) stated on the label.
	Acetate: 95.0€per cent to 105.0€per cent of the content of acetate stated on the label.
	Lactate: 95.0€per cent to 105.0€per cent of the content of lactate stated on the label.
	Sodium hydrogen carbonate: 95.0€per cent to 105.0€per cent of the content of sodium hydrogen carbonate stated on the label.
	Lactate and hydrogen carbonate: 95.0€per cent to 105.0€per cent of the content of lactates and hydrogen carbonates stated on the label.
	Reducing sugars (expressed as glucose): 95.0€per cent to 105.0€per cent of the content of glucose stated on the label.

	STORAGE
	LABELLING

	Polymyxin€B sulfate
	Polymyxini B sulfas
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	pH (2.2.3): 5.0 to 7.0.
	Composition. Liquid chromatography (2.2.29): use the normalisation procedure.
	Related substances. Liquid chromatography (2.2.29) as described in the test for composition.
	Sulfate: 15.5€per cent to 17.5€per cent (dried substance).
	Loss on drying (2.2.32): maximum 6.0€per cent, determined on 1.000€g by drying in vacuo at 60€°C at a pressure not exceeding 0,7€kPa for 3€h.
	Sulfated ash (2.4.14): maximum 0.75€per cent, determined on 1.0€g.
	ASSAY

	STORAGE
	LABELLING

	Procainamide hydrochloride
	Procainamidi hydrochloridum
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solution€S. Dissolve 2.5€g in carbon dioxide-free water€R and dilute to 25€mL with the same solvent.
	Appearance of solution. Solution€S is clear (2.2.1) and not more intensely coloured than reference solution€B6 (2.2.2, Method€II).
	pH (2.2.3): 5.6 to 6.3 for solution€S.
	Related substances. Liquid chromatography (2.2.29).
	Loss on drying (2.2.32): maximum 0.5€per cent, determined on 1.000€g by drying in an oven at 105€°C.
	Sulfated ash (2.4.14): maximum 0.1€per cent, determined on 1.0€g.

	ASSAY
	STORAGE
	IMPURITIES

	Propylthiouracil
	Propylthiouracilum
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Impurity€A. Liquid chromatography (2.2.29).
	Related substances. Liquid chromatography (2.2.29).
	Loss on drying (2.2.32): maximum 0.5€per cent, determined on 1.000€g by drying in an oven at 105€°C.
	Sulfated ash (2.4.14): maximum 0.1€per cent, determined on 1.0€g.

	ASSAY
	STORAGE
	IMPURITIES



	43-R-E
	toc
	Rosuvastatin zinc tetrahydrate
	Rosuvastatinum zincum tetrahydricum
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Enantiomeric purity. Liquid chromatography (2.2.29). Carry out the test protected from light.
	Related substances. Liquid chromatography (2.2.29). Carry out the test protected from light and prepare the solutions immediately before use.
	Water (2.5.12): 6.0€per cent to 8.0€per cent, determined on 0.200€g.

	ASSAY
	STORAGE
	IMPURITIES



	44-S-E
	toc
	Simeticone
	Simeticonum
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Acidity. To 2.0€g add 25€mL of a mixture of equal volumes of anhydrous ethanol€R and ether€R, previously neutralised to 0.2€mL of bromothymol blue solution€R1, and shake. Not more than 3.0€mL of 0.01€M sodium hydroxide is required to change the colour of 
	Defoaming activity
	Mineral oils. Place 2.0€g in a test-tube and examine in ultraviolet light at 365€nm. The fluorescence is not more intense than that of a solution containing 0.1€ppm of quinine sulfate€R in 0.005€M sulfuric acid examined in the same conditions.
	Phenylated compounds: the corrected absorbance (2.2.25) is not greater than€0.2.
	Volatile matter: maximum 1.0€per cent, determined on 1.00€g by heating in an oven at 150€°C for 2€h. Carry out the test using a dish 60€mm in diameter and 10€mm deep.

	ASSAY
	Silica. Heat not less than 20.0€mg to 800€°C increasing the temperature by 20€°C/min under a current of nitrogen€R at a flow rate of 200€mL/min and weigh the residue (silica).
	Poly(dimethylsiloxane). Infrared absorption spectrophotometry (2.2.24).

	FUNCTIONALITY-RELATED CHARACTERISTICS
	Defoaming activity (see Tests).


	Sodium citrate dihydrate
	Natrii citras dihydricus
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solution€S. Dissolve 10.0€g in carbon dioxide-free water€R prepared from distilled water€R and dilute to 100€mL with the same solvent.
	Appearance of solution. Solution€S is clear (2.2.1) and colourless (2.2.2, Method€II).
	Acidity or alkalinity. To 10€mL of solution€S add 0.1€mL of phenolphthalein solution€R. Not more than 0.2€mL of 0.1€M hydrochloric acid or 0.1€M sodium hydroxide is required to change the colour of the indicator.
	Readily carbonisable substances. To 0.20€g of the powdered substance to be examined add 10€mL of sulfuric acid€R and heat in a water-bath at 90€±€1€°C for 60€min. Cool rapidly. The solution is not more intensely coloured than reference solution€Y2 or GY2 
	Chlorides (2.4.4): maximum 50€ppm.
	Oxalates: maximum 300€ppm.
	Sulfates (2.4.13): maximum 150€ppm.
	Water (2.5.12): 11.0€per cent to 13.0€per cent, determined on 0.300€g. Use as the solvent a mixture of 20€mL of methanol€R, 30€mL of formamide€R and 5€g of salicylic acid€R.
	ASSAY

	STORAGE

	Sodium molybdate dihydrate
	Natrii molybdas dihydricus
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solution€S. Dissolve 5.0€g in water€R and dilute to 50€mL with the same solvent.
	Appearance of solution. Solution€S is clear (2.2.1) and colourless (2.2.2, Method€II).
	Chlorides: maximum 50€ppm.
	Phosphates: maximum 200€ppm.
	Ammonium (2.4.1, Method€B): maximum 10€ppm, determined on 0.10€g.
	Loss on drying (2.2.32): 14.0€per cent to 16.0€per cent, determined on 1.000€g by drying in an oven at 140€°C for 3€h.

	ASSAY

	Solutions for organ preservation
	Solutiones ad conservationem partium corporis
	DEFINITION
	PRODUCTION
	TESTS
	pH (2.2.3): 5.0 to 8.0.
	Osmolality (2.2.35): 250€mosmol/kg to 380€mosmol/kg.
	Hydroxymethylfurfural. If the solution contains glucose, it complies with the following test. To a€volume of the preparation to be examined containing the equivalent of 25€mg of glucose, add 5.0€mL of a 100€g/L solution of p-toluidine€R in 2-propanol€R co
	Particulate contamination: sub-visible particles (2.9.53). Use 50€mL of the preparation to be examined. The solution contains not more than 50 particles per millilitre larger than 10€µm in size and not more than 5€particles per millilitre larger than 25€µ
	Particulate contamination: visible particles (2.9.20). Solutions for organ preservation, examined under suitable conditions of visibility, are practically free from visible particles.
	Sterility (2.6.1). The preparation complies with the test.
	Pyrogenicity. The preparation complies with a suitable test for pyrogenicity. Guidance for the selection of a test is given in general chapter 5.1.13. The preparation contains not more than 0.5 endotoxin equivalents per millilitre. Where the test for bact

	LABELLING

	Sorafenib tosilate
	Sorafenibi tosilas
	DEFINITION
	PRODUCTION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Related substances. Liquid chromatography (2.2.29). Prepare the solutions immediately before use.
	Water (2.5.32): maximum 1.0€per cent, determined on 0.200€g by direct sample introduction.
	Sulfated ash (2.4.14): maximum 0.1€per cent, determined on 1.0€g in a platinum crucible.

	ASSAY
	IMPURITIES



	45-T-E
	toc
	Thiamazole
	Thiamazolum
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Appearance of solution. The solution is clear (2.2.1) and not more intensely coloured than reference solution€B6 (2.2.2, Method€II).
	Related substances. Gas chromatography (2.2.28). Store the solutions at 5€°C and use them within 24€hours.
	Loss on drying (2.2.32): maximum 0.5€per cent, determined on 1.000€g by drying in an oven at 105€°C for 2€h.
	Sulfated ash (2.4.14): maximum 0.1€per cent, determined on 1.0€g.

	ASSAY
	IMPURITIES



	51-Z-E
	toc
	Zinc acetate dihydrate
	Zinci acetas dihydricus
	DEFINITION
	CHARACTERS
	IDENTIFICATION
	TESTS
	Solution€S. Dissolve 10.0€g in carbon dioxide-free water€R prepared from distilled water€R and dilute to 100€mL with the same solvent.
	Appearance of solution. Solution€S is clear (2.2.1) and colourless (2.2.2, Method€II).
	pH (2.2.3): 5.8 to 7.0.
	Reducing substances. Boil for 5€min a mixture of 10€mL of solution€S, 90€mL of water€R, 5€mL of dilute sulfuric acid€R and 1.5€mL of a 0.3€g/L solution of potassium permanganate€R. The pink colour of the solution remains.
	Chlorides (2.4.4): maximum 50€ppm.
	Sulfates (2.4.13): maximum 100€ppm, determined on solution€S.
	Aluminium: maximum 5€ppm.
	Cadmium: maximum 1€ppm.
	Iron: maximum 50€ppm.
	Lead: maximum 1€ppm.

	ASSAY
	STORAGE
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