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Agenda

Blood products
Solène Le Maux, EDQM, Council of Europe 

Vaccines for human use 
Gwenaël Ciréfice, EDQM, Council of Europe 

Ph. Eur. Training on Biologicals - Module 2          31 January 2024
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A journey inside 
the blood product 

monographs

Ph. Eur. Training on Biologicals - Module 2          31 January 2024
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Blood products monographs in the Ph. Eur.
1 monograph for product from animal plasma 

Anti-T lymphocyte immunoglobulin for human use, animal (1928)

5 monographs for rDNA blood products
• Alteplase for injection (1170)
• Human coagulation factor VIIa (rDNA) concentrated solution (2534)
• Human coagulation factor VIII (rDNA) (1643)
• Human coagulation factor IX (rDNA) concentrated solution (2522)
• Human coagulation factor IX (rDNA) powder for solution for injection (2994)

28 monographs for human plasma-derived products
It includes monographs for:

• Human plasma for fractionation
• Human normal immunoglobulins
• Human specific immunoglobulins
• Human coagulation factors
• Other fractionated products

Biological Reference 
Preparations (BRP)  Case 

study
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Human plasma-derived 
products
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Human plasma-derived products

Technical guide for the 
elaboration and use of 
monographs on human 
plasma-derived products 
(available on EDQM 
website)

Access to Technical guide:
https://www.edqm.eu/en/d/66882?redirect=%2Fen%2Fp

h-eur-technical-guides

Also provide help to users of Ph. Eur. 
monographs and general chapters on human 

plasma-derived products

users

• Authorities responsible for granting 
marketing authorisations for plasma-
derived products

• Official Medicines Control Laboratories 
(OMCLs)

• Manufacturers of plasma-derived products
• Public and private analytical laboratories 

working for one of the above, for example 
• …

Provide guidance to authors (and 
contributors) of Ph. Eur. monographs and 

general chapters on human plasma-derived 
products

https://www.edqm.eu/en/d/66882?redirect=%2Fen%2Fph-eur-technical-guides
https://www.edqm.eu/en/d/66882?redirect=%2Fen%2Fph-eur-technical-guides
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Human plasma for fractionation (0853)Anticoagulants and preservative 
solutions for human blood (0209)

Human plasma (pooled and treated 
for virus inactivation) (1646)

Other fractionated products

Human albumin solution (0255)
Human fibrinogen (0024)
Fibrin sealant kit (0903)
Human antithrombin III concentrate (0878)
Human prothrombin complex (0554)
Human von Willebrand factor (2298)
Human α-1-proteinase inhibitor (2387)
Human C1-esterase inhibitor (2818)

Human Coagulation factors

Human coagulation factor VII (1224)
Human coagulation factor VIII (0275)
Human coagulation factor IX (1223)
Human coagulation factor XI (1644)

General Chapters/methods
Prekallikrein activator (2.6.15.)
Test for anticomplementary activity of 
immunoglobulin (2.6.17.)
Anti-A and anti-B haemagglutinins (2.6.20.)
Nucleic acid amplification techniques (2.6.21.)
Activated coagulation factors (2.6.22.)
Test for anti-D antibodies in human 
immunoglobulin (2.6.26.)
Test for procoagulant activity of 
immunoglobulin (2.6.42.) *
Assay of human coagulation factor VIII (2.7.4.)
Test for Fc function of immunoglobulin (2.7.9.)
Assay of human coagulation factor VII (2.7.10.)
Assay of human coagulation factor IX (2.7.11.)
Assay of heparin in coagulation factors (2.7.12.)
Assay of human anti-D immunoglobulin 
(2.7.13.)
Assay of human antithrombin III (2.7.17.)
Assay of human coagulation factor II (2.7.18.)
Assay of human coagulation factor X (2.7.19.)
Assay of human von Willebrand factor (2.7.21.)
Assay of human coagulation factor XI (2.7.22.)
Assay of human plasmin inhibitor (2.7.25.)
Assay of human protein C (2.7.30.)
Assay of human protein S (2.7.31.)
Assay of human alpha-1-proteinase inhibitor 
(2.7.32.)
Assay of human C1-esterase inhibitor (2.7.34.)

Containers
Sterile plastic containers for human 
blood and blood components (3.3.4)
Glass container (3.2.1)
Empty sterile containers of plasticised 
poly(vinyl chloride) for human blood 
and blood components (3.3.5)
Sterile containers of plasticised 
poly(vinyl chloride) for human blood 
containing anticoagulant solution (3.3.6)
Materials for containers for human 
blood and blood components (3.3.1)

Human normal immunoglobulin for 
intramuscular administration (0338)

Human normal Immunoglobulin for 
subcutaneous administration (2788)

Human normal immunoglobulin for 
intravenous administration (0918)

Human Hepatitis B immunoglobulin (0722)

Human plasma-derived product monographs
Human anti-D immunoglobulin (0557)
Human Hepatitis A immunoglobulin (0769)
Human varicella immunoglobulin (0724)
Human rabies immunoglobulin (0723)
Human rubella immunoglobulin (0617)
Human tetanus immunoglobulin (0398)
Human measles immunoglobulin (0397)

Human anti-D immunoglobulin for 
intravenous administration (1527)
Human varicella immunoglobulin for 
intravenous administration (1528)
Human Hepatitis B immunoglobulin for 
intravenous administration (1016)

Additional tests not restricted 
to plasma-derived products 

Sterility (2.6.1)
Bacterial Endotoxins (2.6.14)
Monocyte-Activation Test (2.6.30)
Nucleic acid amplification techniques 
(2.6.21) : 
Validation of nucleic acid amplification 

techniques (NAT) for the detection of 
hepatitis C virus (HCV) RNA in plasma 
pools : guidelines 
Validation of nucleic acid amplification 

techniques (NAT) for quantification of 
B19 Virus (B19V) DNA in plasma pools: 
guidelines

non exhaustive list *Under elaboration
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Human plasma for fractionation (0853)Anticoagulants and preservative 
solutions for human blood (0209)

Human plasma (pooled and treated 
for virus inactivation) (1646)

Other fractionated products

Human albumin solution (0255)
Human fibrinogen (0024)
Fibrin sealant kit (0903)
Human antithrombin III concentrate (0878)
Human prothrombin complex (0554)
Human von Willebrand factor (2298)
Human α-1-proteinase inhibitor (2387)
Human C1-esterase inhibitor (2818)

Human Coagulation factors

Human coagulation factor VII (1224)
Human coagulation factor VIII (0275)
Human coagulation factor IX (1223)
Human coagulation factor XI (1644)

General Chapters/methods
Prekallikrein activator (2.6.15.)
Test for anticomplementary activity of 
immunoglobulin (2.6.17.)
Anti-A and anti-B haemagglutinins (2.6.20.)
Nucleic acid amplification techniques (2.6.21.)
Activated coagulation factors (2.6.22.)
Test for anti-D antibodies in human 
immunoglobulin (2.6.26.)
Test for procoagulant activity of 
immunoglobulin (2.6.42.)*
Assay of human coagulation factor VIII (2.7.4.)
Test for Fc function of immunoglobulin (2.7.9.)
Assay of human coagulation factor VII (2.7.10.)
Assay of human coagulation factor IX (2.7.11.)
Assay of heparin in coagulation factors (2.7.12.)
Assay of human anti-D immunoglobulin 
(2.7.13.)
Assay of human antithrombin III (2.7.17.)
Assay of human coagulation factor II (2.7.18.)
Assay of human coagulation factor X (2.7.19.)
Assay of human von Willebrand factor (2.7.21.)
Assay of human coagulation factor XI (2.7.22.)
Assay of human plasmin inhibitor (2.7.25.)
Assay of human protein C (2.7.30.)
Assay of human protein S (2.7.31.)
Assay of human alpha-1-proteinase inhibitor 
(2.7.32.)
Assay of human C1-esterase inhibitor (2.7.34.)

Containers
Sterile plastic containers for human 
blood and blood components (3.3.4)
Glass container (3.2.1)
Empty sterile containers of plasticised 
poly(vinyl chloride) for human blood 
and blood components (3.3.5)
Sterile containers of plasticised 
poly(vinyl chloride) for human blood 
containing anticoagulant solution (3.3.6)
Materials for containers for human 
blood and blood components (3.3.1)

Human normal immunoglobulin for 
intramuscular administration (0338)

Human normal Immunoglobulin for 
subcutaneous administration (2788)

Human normal immunoglobulin for 
intravenous administration (0918)

Human Hepatitis B immunoglobulin (0722)

Human plasma-derived product monographs
Human anti-D immunoglobulin (0557)
Human Hepatitis A immunoglobulin (0769)
Human varicella immunoglobulin (0724)
Human rabies immunoglobulin (0723)
Human rubella immunoglobulin (0617)
Human tetanus immunoglobulin (0398)
Human measles immunoglobulin (0397)

Human anti-D immunoglobulin for 
intravenous administration (1527)
Human varicella immunoglobulin for 
intravenous administration (1528)
Human Hepatitis B immunoglobulin for 
intravenous administration (1016)

Additional tests not restricted 
to plasma-derived products 

Sterility (2.6.1)
Bacterial Endotoxins (2.6.14)
Monocyte-Activation Test (2.6.30)
Nucleic acid amplification techniques 
(2.6.21) : 
Validation of nucleic acid amplification 

techniques (NAT) for the detection of 
hepatitis C virus (HCV) RNA in plasma 
pools : guidelines 
Validation of nucleic acid amplification 

techniques (NAT) for quantification of 
B19 Virus (B19V) DNA in plasma pools: 
guidelines

non exhaustive list

Source of the 
active substance: 

products obtained from 
plasma complies 

with 0853 Monographs must be used and 
applied, taking account 

• General Notices 
• Applicable general 

monographs (e.g. 
Pharmaceutical 
preparations 2619)

• Applicable dosage form 
monographs (e.g. 
Parenteral preparations 
0520)

• Relevant overarching 
human plasma derived 
monographs (0853, 0338, 
0918, 2788)

Class-specific 
Ig monographs

Requirements given in 
0853, 0338, 0918, 2788 

not repeated – 
references included
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General provisions applicable to human plasma-derived product 

DEFINITION

The preparations are obtained from plasma that complies with the 
monograph Human plasma for fractionation (0853).

Allowed substances are included in the Definition section
• e.g. “The preparation may contain excipients such as stabilisers, heparin and 

antithrombin.”
• By default, a substance or class of auxiliary substances (excipients, stabilisers, 

other ingredients, etc.) not mentioned in the Definition section, should not be 
used. Such substances are then included in the Production section.
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General provisions applicable to human plasma-derived product – cont’d

PRODUCTION

Production section primarily addressed to manufacturers: describes essential 
features of the manufacturing process

No antimicrobial preservative or antibiotic is added
• unless otherwise mentioned in DEFINITION
• e.g. in the monograph Human normal immunoglobulin for intramuscular 

administration (0338)
 “Multidose preparations contain an antimicrobial preservative.”
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General provisions applicable to human plasma-derived product – cont’d

CHARACTERS

IDENTIFICATION

Define the physical status & appearance of the product
e.g. in Human normal immunoglobulin for intramuscular administration (0338)

“– liquid preparation: clear or slightly opalescent, colourless or pale-yellow or light-brown 
liquid; during storage it may show formation of slight turbidity or a small amount of visible 
particulate matter;
 – freeze-dried preparation: white or slightly yellow powder or friable mass, hygroscopic.”

Immunoelectrophoresis or compliance with the limit of the assay

Not legally binding
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General provisions applicable to human plasma-derived product – cont’d

TESTS

General tests to be performed
• Solubility “dissolves completely with gentle swirling within 10 min” 
• pH “6.8 to 7.4”
• Osmolality: lower limit defined “minimum 240 mosmol/kg”
• Total protein: specification limit depending on product (not always provided in 

monograph)
• Water: specification limit as approved by competent authority
• Sterility: complies with the test for sterility (2.6.1)
• Pyrogenicity: *currently under revision, see Webinar module 4
• Other specific tests, if applicable, are prescribed

Product must comply with these requirements throughout its shelf-life
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General provisions applicable to human plasma-derived product – cont’d

ASSAY/POTENCY

Included in each specific monograph
• Activity of a plasma-derived product is expressed either in 
 International Units per container or per volume
 Units of mass per volume (g/mL, or g per container)

• Potency assay may be described in a separate chapter which is then referred to in 
the specific monograph 

e.g. immunoassays for immunoglobulin preparations (described in 2.7.1 and 2.7.13) 
or chromogenic assays developed for coagulations factor determinations (e.g. 
2.7.4)

• Statistical methods for calculation of results and terms “estimated potency” and 
“stated potency” in general chapter 5.3. Statistical analysis of results of biological 
assays and tests
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General provisions applicable to human plasma-derived product – cont’d

STORAGE

LABELLING

Products comply throughout the period of validity
• storage conditions 
• e.g. light protection, type of glass container, vacuum or inert gas

• Status of the labelling defined in the General Notices: “The statements in the Labelling section are 
not therefore comprehensive. In addition, for the purposes of the Ph. Eur., only those statements 
that are necessary to demonstrate compliance or non-compliance with the monograph are 
mandatory. Any other labelling statements are included as recommendations.”

• e.g. in Human antithrombin III concentrate (0878): “The label states:
– the number of International Units of antithrombin III in the container;
– the name and volume of the liquid to be used for reconstitution;
– where applicable, the amount of albumin added as a stabiliser.”

Not legally binding
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Human immunoglobulins
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• A Human Rubella immunoglobulin :

Complies with Human measles immunoglobulin (0397) 
Complies with Human normal immunoglobulin for intramuscular 

administration (0338) 
Complies with Human rubella immunoglobulin (0617)
Complies with Human albumin solution (0255)
is obtained from plasma that complies with Human plasma for 

fractionation (0853)
I don’t know

SLIDO

Correct answers in green!
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Human immunoglobulins

Human anti-D immunoglobulin for 
intravenous administration (1527)
Human varicella immunoglobulin for 
intravenous administration (1528)
Human Hepatitis B immunoglobulin for 
intravenous administration (1016)

Human anti-D immunoglobulin (0557)
Human Hepatitis A immunoglobulin (0769)
Human varicella immunoglobulin (0724)
Human rabies immunoglobulin (0723)
Human rubella immunoglobulin (0617)
Human tetanus immunoglobulin (0398)
Human measles immunoglobulin (0397)

Human normal immunoglobulin for 
intramuscular administration (0338)

Human normal Immunoglobulin for 
subcutaneous administration (2788)

Human normal immunoglobulin for 
intravenous administration (0918)

Human Hepatitis B immunoglobulin (0722)

H
um
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a 
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r 
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ac
tio

na
tio

n 
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85
3)

Comply with*Obtained from plasma 
that comply with

3 overarching monographs 
depending on the route of 

administration

*Except for: 
• the minimum number of donors
• the minimum total protein content 
And in some cases:
• the limit for osmolality (1527, 1528, 1016)
• the limit for prekallikrein activator (1527)
• where authorised, the test for antibody to 

hepatitis B surface antigen (0724)

A Human Rubella immunoglobulin:
• complies with Human rubella

immunoglobulin (0617)
• complies with Human normal 

immunoglobulin for intramuscular
administration (0338), except for the 
minimum number of donors and the 
minimum total protein content 

• is obtained from plasma that complies 
with Human plasma for fractionation
(0853)

Source 
of the 
active 

substance

Specific immunoglobulin 
monographs

Also complies with applicable 
general monograph and 
dosage form monograph
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Immunoglobulins: PRODUCTION section

Specific provisions for manufacturing process – Patient Safety

“The method of preparation includes a step or steps that have been 
shown to remove or to inactivate known agents of infection; if 
substances are used for inactivation of viruses, it shall have been 
shown that any residues present in the final product have no 
adverse effects on the patients treated with the immunoglobulin.”

Removal/inactivation 
of infectious agents

No adverse effects of 
residual inactivation 
agents (when used)

No exhaustive list 
of methods or 
specifications 

Suitability of production process 
established by competent authorities 

i.e. by examination of data and/or 
inspection
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Immunoglobulins: PRODUCTION section – cont’d

“The method of preparation also includes a step or steps 
that have been shown to remove thrombosis-generating 
agents. Emphasis is given to the identification of activated 
coagulation factors and their zymogens and process steps 
that may cause their activation. Consideration is also to be 
given to other procoagulant agents that could be introduced 
by the manufacturing process.”
The product “does not exhibit thrombogenic (procoagulant) 
activity.”

Removal of 
procoagulant 

agents

Elaboration of a new general chapter Test for procoagulant activity of immunoglobulin (2.6.42) 
 description of test procedures used to determine procoagulant activity

Specific provisions for manufacturing process – Patient Safety
Intravenous 

and subcutaneous 
immunoglobulin products 

(0918, 2788)

“does not exhibit”= 
acceptable safety level 

defined by the competent 
authority



22 © EDQM, Council of Europe, 2024. All rights reserved.

Immunoglobulins: protein composition
Protein composition

• test procedure updated in supplement 11.4 (implementation date: 1 April 2024)
• take into account current practices:
 removal of the cellulose acetate gel electrophoresis procedure, 

which is phasing out
 description of suitable agarose gel unchanged
 addition of a reference to capillary zone electrophoresis procedure 

as an alternative procedure, in order to address the increasing use of 
this state-of-the art technology in the field

Definition of ‘alternative analytical procedures’ in General Notices: 

 “The tests and assays described are the official analytical procedures upon 
which the standards of the Ph. Eur. are based. With the agreement of the 
competent authority, alternative analytical procedures may be used for 
control purposes, provided that they enable an unequivocal decision to be 
made as to whether compliance with the standards of the monographs 
would be achieved if the official procedures were used. In the event of doubt 
or dispute, the analytical procedures of the Ph. Eur. are alone authoritative.” 

NEW CHAPTER 5.27 “COMPARABILITY OF 
ALTERNATIVE ANALYTICAL PROCEDURES” 
Supplement 11.5 (publication in January 

2024)
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rDNA blood products
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rDNA Blood products monographs

Overarching general monograph for rDNA products: 
Recombinant DNA technology, products of (0784)

5 monographs for rDNA blood products
• Alteplase for injection (1170)
• Human coagulation factor VIIa (rDNA) concentrated solution (2534)
• Human coagulation factor VIII (rDNA) (1643)
• Human coagulation factor IX (rDNA) concentrated solution (2522)
• Human coagulation factor IX (rDNA) powder for solution for injection (2994)
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• As there is no monograph for recombinant human albumin, 
could we use the monograph Human albumin solution (0255) 
as standard of reference for a recombinant human albumin?

Yes
No
I don’t know

SLIDO

Correct answer in green!
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There is a monograph for human albumin solution (0255). 
There is no monograph for recombinant human albumin.

Could we use the monograph human albumin solution (0255) as standard of 
reference for a recombinant human albumin?

No, recombinant human albumin is not in the scope of human albumin solution 
(0255): 

“Sterile liquid preparation of a plasma protein fraction containing human 
albumin. It is obtained from plasma that complies with the monograph 
Human plasma for fractionation (0853).”

Overarching general monograph for rDNA products: 
Recombinant DNA technology, products of (0784)



27 © EDQM, Council of Europe, 2024. All rights reserved.

Alteplase

Alteplase (1170)

Alteplase for injection (1170) 
medicinal product

Alteplase concentrated solution (3197)
active substance

Covers both 
active substance and 

medicinal product
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Human coagulation factor VIII (rDNA)

Human coagulation factor VIII (rDNA), 
B-domain modified, concentrated solution (3107)

Human coagulation factor VIII (rDNA), 
concentrated solution (3105)

Human coagulation factor VIII (rDNA) 
(1643)

Covers both active 
substance and 

medicinal product

Applies to full-length 
and B-domain-modified 

rFVIII

Human coagulation factor VIII (rDNA), 
B-domain modified, powder for injection (3108)

Human coagulation factor VIII (rDNA), 
powder for injection (3106)

Covers both 
active substance and 

medicinal product



29 © EDQM, Council of Europe, 2024. All rights reserved.

Human albumin solution 0255: 
molecular-size distribution 
Case study
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Molecular-size distribution revision

Human albumin monograph 0255 was revised to reflect 
analytical improvement by:
• adjusting the sample preparation, chromatographic parameters and test 

conditions
• deleting the use of sodium azide (classified as a CMR) as preservative in the 

mobile phase described in the monograph
• including tools for peak identification and assessment of system suitability
• amending the acceptance criterion

Supplement 10.6 – implementation date 1 January 2022
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“Molecular-size distribution. Size-exclusion chromatography (2.2.30): use the normalisation procedure.”

Human albumin solution: molecular-size distribution

• Reference to 2.2.30, which itself reference 
to general chapter Chromatographic 
separation techniques (2.2.46)  both 
chapters become mandatory (see 
General notices)

• Criteria for assessing the suitability of 
the system described in 2.2.46 

• Extent to which adjustments of 
chromatographic conditions can be 
made described in 2.2.46.

Normalisation procedure definition in 
2.2.46 
“the percentage content of a component of 
the substance to be examined is calculated 
by determining the area of the corresponding 
peak as a percentage of the total area of all 
the peaks, excluding those due to solvents or 
reagents, those arising from the mobile 
phase or the sample matrix, and those at or 
below the reporting threshold.”
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Human albumin solution: molecular-size distribution

• Intended for identification of the peaks due to the 
monomer and the dimer as described in the monograph

• System sensitivity
• Reporting threshold

“Reference solution (a). Dilute human albumin (molecular size) BRP with the mobile phase […]
Column:
– size: l = 0.30 m, Ø = 7.8 mm;
– stationary phase: hydrophilic silica gel for chromatography R (5 µm) with a pore size of 25-30 nm and of a 

grade suitable for fractionation of globular proteins in the relative molecular mass range of 10 000 to 500 000.”
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“Identification of peaks: use the chromatogram supplied with human albumin (molecular size) BRP and the 
chromatogram obtained with reference solution (a) to identify the peaks due to the monomer and the dimer.
Relative retention with reference to the monomer (retention time = about 17 min): dimer = about 0.88.”

Human albumin solution: molecular-size distribution

min

2.2.46: “When retention times and relative retentions are provided in monographs, 
they are for information purposes only, unless otherwise stated in the monograph”

Chromatogram extracted from the Information leaflet of 
Human albumin (molecular size) BRP batch 1
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“System suitability:
– the chromatogram obtained with reference solution (a) is qualitatively similar to the chromatogram 
supplied with human albumin (molecular size) BRP;
– signal-to-noise ratio: minimum 10 for the peak due to the monomer in the chromatogram obtained with 
reference solution (b);
– resolution: minimum 1.5 between the peaks due to the dimer and the monomer in the chromatogram 
obtained with reference solution (a).”

Human albumin solution: molecular-size distribution

2.2.46: “Compliance with the system suitability criteria is 
required throughout the chromatographic procedure. No 
sample analysis is acceptable unless the suitability of the 
system has been demonstrated.”

System suitability criteria of the monograph 
and of general chapter 2.2.46 must be met.
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“Limit:
– peak due to the polymers and aggregates eluted with the void volume: maximum 10 per cent;
– reporting threshold: 0.5 per cent (peak due to the monomer in the chromatogram obtained with reference 

solution (b)).”

Human albumin solution: molecular-size distribution

Void volume defined in 2.2.30
“Molecules apparently larger than the 
maximum pore size of the packing material 
migrate along the column only through the 
spaces between the particles of the packing 
material without being retained and elute at 
the retention volume of an unretained 
compound V0 (also known as exclusion volume 
or void volume)”.

Up to the user to determine the void volume in 
order to identify the polymers and aggregates 
peak
e.g. The void volume may be experimentally 
determined using blue dextran.
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Blood products monographs in the Ph. Eur.

Q&A
After vaccine presentation
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Agenda

Blood products
Solène Le Maux, EDQM, Council of Europe 

Vaccines for human use 
Gwenaël Ciréfice, EDQM, Council of Europe 

Ph. Eur. Training on Biologicals - Module 2          31 January 2024
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Ph. Eur. Training on Biologicals  - Module 2             31 January 2024
                         

‣Vaccines for human use         
in the Ph. Eur.
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Outline

‣ Ph. Eur. standards for vaccines for human use
‣General chapters supporting vaccine monographs                      
‣General monograph Vaccines for human use (0153)
‣ Individual vaccine monographs
‣ Adjuvants
‣ Reduction of animal testing (3Rs)
‣ Coming next
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Ph. Eur. standards for vaccines

Technical guide        
for the elaboration    
of monographs on 
vaccines            
(not part of Ph. Eur.)

Reference 
standards & 
reagents
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General chapters supporting vaccine monographs

• 2.4     Limit tests
• 2.5     Assays
• 2.6     Biological tests
• 2.7     Biological assays
• 5.1     General texts on microbiology* 
• 5.2     General texts on biological products
• 5.3     Statistical analysis of results of 

biological assays and tests*

GC

* Texts not specific to vaccines

GC
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General chapters supporting vaccine monographs GC

Limit tests
 Free formaldehyde        2.4.18

1) General chapter on analytical methods New! MAT for vaccines containing inherently pyrogenic components 2.6.40
(published in Suppl. 11.5 of Jan 2024)

GC
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General chapters supporting vaccine monographs GC

Microbiology
 Efficacy of antimicrobial preservation       5.1.3
 (specific acceptance criteria for vaccines in the General Monograph Vaccines for human use)

2) General texts (substrates for propagation, carrier proteins, 3Rs…)

GC
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5.2.1 Terminology used in monographs on biological products

• Seed-lot system (MSL/WSL)
• Cell-bank system (MCB/WCB)
• Production cell culture, Control cells
• Single/pooled harvest
• Vaccine final bulk/final lot
• Combined vaccine

GCGC
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5.2.3 Cell substrates for the production of vaccines for human use

• Scope: diploid cell lines and continuous cell lines used as cell substrates for the 
production of vaccines

• Requirements for cell substrates (cell seeds, MCB, WCB)
• Cell-bank system
• Media and substances of animal origin
• Assessment of the suitability of cell seeds (based on source, 

history and characterisation)
• Cell substrate stability
• Testing strategy for extraneous agents (risk assessment)
• Tumorigenicity
• Residual host-cell DNA
• Chromosomal characterisation

GCGC
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5.2.3 Cell substrates for the production of vaccines for human use

Testing methods for cell 
cultures:
• Identity and purity
• Extraneous agents
• Tumorigenicity

• Harmonised with WHO 
recommendations (WHO TRS 978 
Annex 3 “Recommendations for the 
evaluation of animal cell cultures as 
substrates for the manufacture of biological 
medicinal products and for the 
characterisation of cell banks”)

• A strategy is given in Table 5.2.3-1. 
Alternative strategies could focus 
on more extensive testing of the 
MCB or WCB

GCGC
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2.6.16 Tests for extraneous agents in viral vaccines for human use

• Applies to starting materials and substrates used for production and control of 
viral vaccines (virus seed lots, virus harvests, control cells/eggs)

• Panel of in vivo and in vitro methods
• Cell culture methods
• In vivo tests (suckling mice, fertilised eggs): to be justified if maintained
• Molecular methods (for specific extraneous agent or broad virus detection)

• Testing strategy (package of suitable tests) is to be built based on a risk 
assessment

• Includes a package of tests able to detect different families of extraneous agents 
that may infect the source of virus strains

• Takes into account the capacity of the process to remove / inactivate viruses

GCGC
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2.6.16 Tests for extraneous agents in viral vaccines for human use GC

• The list of tests (in Table 2.6.16-1) is to be adapted depending on the extraneous 
agents that have the potential to contaminate the product

GC
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5.2.11 Carrier proteins for the production of conjugated PS vaccines 

• Aim: Harmonisation of quality profile of carrier proteins.

• Applies to all carrier proteins currently used in conjugated vaccines. Revision needed 
whenever a new carrier protein is authorised.

• Describes tests required for all carrier proteins.

• Describes characteristics for each type of carrier protein (diphtheria and tetanus 
toxoids, CRM 197, OMP and recombinant protein D).

• Production process for each type of carrier protein: production, concentration, 
purification, inactivation/treatment.

GCGC
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SLIDO
• Can Next Generation Sequencing (NGS) be used for broad 

detection of viruses in virus seed lots / virus harvests, as per 
Ph. Eur. chapter 2.6.16?

Yes
No
I don’t know

Correct answer in green!
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General chapters supporting vaccine monographs GM

Can Next Generation Sequencing (NGS) be used for 
broad detection of viruses in virus seed lots / virus 
harvests, as per Ph. Eur. chapter 2.6.16?

Yes. The use of NGS as part of the strategy to 
control extraneous agents is foreseen in chapter 
2.6.16. 

GC
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General monograph Vaccines for human use (0153) GMGMGM
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General monograph Vaccines for human use (0153) GMGM

General Monograph Vaccines for Human Use :
• Provisions apply to all vaccines, including those for which there is no individual 

monograph
• Essential requirements which supplement and expand on requirements 

contained in the monographs for specific vaccines
• Requirements usually not repeated in individual monographs

• Note: other general monograph(s) may apply (e.g. Pharmaceutical preparations (2619), Products 
with risk of transmitting agents of animal spongiform encephalopathies (1483), products of 
recombinant DNA technology (0784)) – see Module 1

GM
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General monograph Vaccines for human use (0153) GM

• "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 man. Product specifications including in-process testing 
should be set. Specific requirements for production including in-process testing are 
included in individual monographs. Where justified and authorised, certain tests may 
be omitted where it can be demonstrated, for example by validation studies, that the 
production process consistently ensures compliance with the test.”

 Consistency of production process: batches must be comparable to batches of 
proven safety and efficacy

 Omission of tests is possible when consistency is demonstrated 
 - validation 
 - agreement by the competent authority

GM
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General monograph Vaccines for human use (0153) GM

“ Consistency of production is an important feature of vaccine production. Monographs on 
vaccines for human use give limits for various tests carried out during production and on 
the final lot. […] While compliance with these limits is required, it is not necessarily 
sufficient to ensure consistency of production for a given vaccine. For relevant tests, the 
manufacturer must therefore define for each product a suitable action or release limit or 
limits to be applied in view of the results found for batches tested clinically and those 
used to demonstrate consistency of production. These limits may subsequently be 
refined on a statistical basis in light of production data.”

 Consistency of production important feature
 Compliance to the Tests described in monographs (during production or on the 

final lot) is not necessarily sufficient to ensure consistency of production
 The manufacturer must define suitable action or release limit(s) for relevant tests

GM
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SLIDO
• According to the General Monograph Vaccines for human use 

(0153):

Carrier proteins used in conjugated vaccines comply with 5.2.11
Inclusion of a preservative in single-dose preparations is acceptable
Tests must be carried out in such a way as to use the minimum 

number of animals and to cause the least pain / suffering
I don’t know

Correct answers in green!
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Individual vaccine monographs GMGMIM
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Individual vaccine monographs GM

Monographs are elaborated for:
• Single type vaccines (e.g. Measles vaccine)

• Combined vaccines (e.g. MMR vaccine)

A combined vaccine must also comply with the 
individual monographs for each valence of the 
vaccine.

IM

The quality standards attained by vaccines already on the market are taken into 
consideration during the elaboration of a new monograph. 
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Individual vaccine monographs – structure GM

• Defines the scope of the monograph and its 
applicability to products on the market, briefly 
states the product composition;

 Monograph sets the official standard for all     
products covered by this definition.

IM

Individual Monograph 
Rotavirus vaccine (live, oral)
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Individual vaccine monographs – structure GM

• Describes essential features of the manufacturing process, prior to and including batch 
release. 

• Generally follows the chronological order of vaccine production:

• Section primarily addressed to manufacturers.
• Points to be addressed for vaccine production; tests to be conducted during product 

development, routinely on intermediates and on each vaccine batch.

IM

 General Provisions 
 Substrate for propagation
 Seed lots
 Propagation and harvest of the virus, or Culture and harvest of bacteria
 Purification and Inactivation (inactivated vaccines)
 Final bulk vaccine
 Final lot
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Individual vaccine monographs GM

• Describes how to identify the product.
• The main product characteristic is usually checked by 

appropriate methods such as the assay method to identify the 
vaccine, or recognition of the antigens in the vaccine by 
specific antibodies, etc…

• Series of batch tests with limits, e.g. the content of 
antimicrobial preservatives, aluminium, free formaldehyde, 
BSA, ovalbumin, water, a test for inactivation, for toxicity, 
sterility, pyrogens or bacterial endotoxins

• The product must comply throughout its shelf life.

IM

IDENTIFICATION

TESTS

Individual Monograph 
Rotavirus vaccine

Individual Monograph 
Rotavirus vaccine (live, oral)

Individual Monograph Influenza vaccine (surface 
antigen, inactivated, prepared in cell cultures)



62 © EDQM, Council of Europe, 2024. All rights reserved.

Individual vaccine monographs GM

• Potency test (in specific monograph or in separate 
chapter)

• Aims at determining the capacity of the vaccine to induce 
the formation of specific antibodies against the pathogen, or 
to titrate the infective virus/live bacteria/antibodies against 
toxoids, or to determine the content of an antigen which is 
relevant to measure the efficacy of the vaccine, or to assess 
the protection of a vaccine, etc…

• Statistical methods for calculation of results in chapter 5.3
Statistical analysis of results of biological assays and tests.

IM

ASSAY or LIVE VIRUS/BACTERIA 
CONCENTRATION or PS CONTENT

[…]

Individual Monograph Rotavirus vaccine (live, oral)
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Individual vaccine monographs GM

• Section given for information.
• Information on storage conditions.
• Unless otherwise indicated, the storage of 

vaccines is expected to conform to that described 
in the general monograph Vaccines for human use

• As per the General Notices (see Module 1).
• Labelling requirements specific to the product.
• Supplementary to the labelling statements of the 

general monograph Vaccines for human use.

STORAGE

LABELLING
General Monograph 0153

Individual Monograph 
Rotavirus vaccine (live, oral)

No STORAGE section

IM
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SLIDO
• Which of the following apply to combined hepatitis A 

(inactivated) and hepatitis B (rDNA) vaccine? 

Specific vaccine monograph(s) 
General Notices
General monograph vaccines for human use 
2.7.15 Assay of hepatitis B vaccine (rDNA)
I don’t know

Correct answers in green!
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Adjuvants GMGMIM

• Individual monographs for vaccine adjuvants:

• Aluminium salts: 
• Aluminium hydroxide, hydrated, for adsorption (1664), 
• Aluminium phosphate, hydrated, for adsorption (3065) [monograph under 

development]

• Other adjuvants:
• 3-o-desacyl-4’-monophosphoryl lipid A (2537)
• Squalene (2805)

GM
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Technical Guide (Vaccine monographs)

• Guidance to experts on the information to be 
included in vaccine monographs, and guide to 
harmonise the style of the different 
monographs;

• Useful information to help users better
understand the requirements and structure of 
these monographs

Access to Technical guide: here

https://www.edqm.eu/en/d/66724?redirect=%2Fen%2Fph-eur-technical-guides
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Alternatives to Animal Testing at EDQM/Ph. Eur.
Why 3R Alternatives?

• Ethical concerns
• Legal obligations
• Variability of in vivo results
• Costs
• Advances in analytics and production
• Public pressure

Application of 3Rs is of high importance 
for EDQM/Ph. Eur.

Classic 3Rs -  Russell and Burch (1959)
• Replace, Reduce, Refine
Plus important 4th R 
• Remove
Application is case specific – all are used
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3Rs in pharmacopoeial testing
• The General Notices fosters and enables the application of 3Rs

• Encourage reduction of animal usage, allow use of alternative methods and consistency approach

• Requirements in General monograph Vaccines for human use on reducing animal 
numbers and suffering

• “In accordance with the […] European Convention* […], tests must be carried out in such a way as to 
use the minimum number of animals and to cause the least pain, suffering, distress or lasting harm”.

• Individual vaccine monographs encourage the use of alternative 3Rs methods, 
humane endpoints

• The detailed protocol of a validated 3Rs method may be provided as an example, where available
(e.g. Assay of hepatitis A vaccine (2.7.14), Residual pertussis toxin (2.6.33))

• Guidance in chapter 5.2.14 on concept of “substitution” of animal tests for QC of 
vaccines
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• The introduction of in vitro methods to replace in vivo methods  
often prevented due to the characteristics of in vivo methods (e.g. 
variability, validation status of in vivo methods, product attributes assessed differently)

• Demonstration of equivalence may not only be             
problematic, but also of limited relevance

  General chapter 5.2.14
  
  Chapter elaborated to facilitate the transition to                                   

 in vitro methods

5.2.14 Substitution of in vivo methods for the QC of vaccines



70 © EDQM, Council of Europe, 2024. All rights reserved.

• Chapter 5.2.14 provides guidance on how to introduce alternative in 
vitro methods, where a head-to-head comparison is not possible

• Envisages the possibility that the relevance and performance of the in 
vitro method be demonstrated without such head-to-head comparison: 
concept of “substitution” as an alternative approach for replacement

• Focus on the scientific rationale behind the in vitro methods and the 
validation package

5.2.14 Substitution of in vivo methods for the QC of vaccines
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Some major milestones for 3Rs included in Ph. Eur.

Development Bulk Final lot Notes
Diphtheria
vaccines

Test for specific 
activity in GP 
Removed

Absence of toxin 
Irreversibility of toxoid 
(in vitro)

- Applicable as of 01/07/22
No more in vivo test for toxicity

Tetanus vaccines 
(human and vet)

Test for specific 
activity in GP 
Removed

Absence of toxin in GP

Irreversibility of toxoid
Removed

- Applicable as of 01/01/21
Test for human and vet aligned.
In vivo still present but reduced

Acellular Pertussis 
Vaccines

- Residual toxin in vivo –
replaced with in vitro 
Irreversibility of toxoid
Removed

Residual toxin 
Removed

Applicable as of 01/01/20
No more in vivo test for toxicity
BSP114 study 
Isbruker et al. Pharmeur Bio Sci Notes 2016:97-114

Abnormal Toxicity 
Test (ATT)

Deletion for regular release tests in > 80 monographs in 1998
Complete deletion based on lack of scientific relevance

Applicable as of 01/01/19
No more ATT in Ph. Eur.

Updates to toxicity testing requirements
Based on review and rationalisation of strategies, accumulated info and some BSP studies

GP: Guinea Pig

https://pbiosn.edqm.eu/home
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SLIDO
• Is it possible to use a 3R alternative method that is not 

described in the Ph. Eur.?

Yes
No
I don’t know

Correct answer in green!
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3Rs in pharmacopoeial testing

It is possible to use a 3R alternative method 
that is not described in the Ph. Eur.?

Yes. 
The use of 3R alternatives is encouraged by the Ph. Eur. 
Suitably validated alternate methods can be used in accordance 
with the General Notices and upon approval of the competent 
authority. 
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NEW!  MAT for inherently-pyrogenic vaccines

• New Chapter 2.6.40, published in January 2024 (Supplement 11.5), 
implementation date: 1 July 2024

• To cover the use of MAT to monitor the consistent pyrogenicity of a 
vaccine where pyrogens are an integral part of the product (use as 
consistency test rather than safety test)

• Aim: Facilitate the implementation of MAT method 2 (Reference lot 
comparison test) for inherently pyrogenic vaccines

• Intended to complement the information given in MAT chapter 2.6.30

• Until now, using chapter 2.6.30, users had to read between the lines 
to understand how to apply the test in this context
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Coming next… New and revised Ph. Eur. texts underway

1) New 
texts under 
elaboration

2) Revised 
texts in 
preparation
(selected examples)
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Thank you for your attention
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