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Part I. Council of Europe, 
EDQM and European
Pharmacopoeia
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The Council of Europe: the EDQM’s parent organisation

o Founded in 1949
o Headquarters in Strasbourg, 

France
o 47 MEMBER STATES

>820 million citizens 
o The oldest pan-European 

organisation dedicated to 
fostering co-operation in Europe 
• Promotes DEMOCRACY
• Protects THE RULE OF LAW
• Protects HUMAN RIGHTS 
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European Directorate for the Quality of Medicines & HealthCare

• A Council of Europe Directorate, based on the 
Convention on the Elaboration of a European 
Pharmacopoeia (PA, 1964)

• Mission: to contribute to the basic 
human right of access to GOOD QUALITY 
MEDICINES AND HEALTHCARE 
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European Pharmacopoeia in 2021
 Protecting public health – one common 

compulsory quality standard
 Applied by all licencing authorities
 Legally binding for all medicinal products

 40 Members (39 Member States & EU)
 30 Observers (5 European, 23 non-European countries, TFDA, 

WHO)
 10th Edition (including Supplement 10.5): 2447 monographs, 378 

general texts

 Mandatory on the same date for all Members
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 Classes of substances 
and dosage forms

 Mandatory for all 
substances/preparations 
within the scope of the 
definition

 Not cross-referenced in 
individual monographs

 Apply to ALL texts
 Provide basic information, 

rules and conventional 
expressions 

 Address general matters
 Essential reading

 Substance/product-based
 Specific
 Not stand-alone
 Take account of approved products

Content and structure of the Ph. Eur.

General 
chapters

General 
notices

General 
monographs

Individual 
monographs

 General methods & texts
 Editorial convenience
 Not mandatory “per se”
 Part of the standard when referred to in a 

monograph
 Can be used when there is no monograph 
 the method described requires product 
specific validation

 Alternative methods
 Validation of methods
 Implementation of 

methods
 Compliance with the 

pharmacopoeia
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Part II. Tests for bacterial
endotoxins
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Test for bacterial endotoxins
• Bacterial endotoxins (chapter 2.6.14)

Uses a ‘natural’ reagent:
LAL = Limulus amoebocyte lysate

from the horseshoe crab
Limulus polyphemus orTachypleus tridentatus

• 1979: first discussions on the topic 
• 1987: first publication of the chapter in the Ph. Eur: chapter V.2.1.9 Bacterial

endotoxins (11 fascicule, 2nd Edition)
• 1992: first discussions engaged towards International Harmonisation between

USP, JP and Ph. Eur.
• 2000: sign-off by PDG (coordinating pharmacopoeia: JP)
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2.6.14 Test for bacterial endotoxins

Method A. Gel-clot method: limit test
Method B. Gel-clot method: semi-quantitative test
Method C. Turbidimetric kinetic method
Method D. Chromogenic kinetic method
Method E. Chromogenic end-point method
Method F. Turbidimetric end-point method

Limulus
amoebocyte lysate
(LAL)

At least 4 suppliers

Many possible experimental configurations!
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… versus rFC

Factor C Factor C*

Factor B

Endotoxin

Factor B*

Proclotting
Enzyme

Clotting 
Enzyme

beta-Glucan

Factor GFactor G*

Substrate Detectable
Signal

rFactor C rFactor C*

Endotoxin

Substrate Detectable
Signal

LAL Recombinant Factor C

LAL
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Part III. A brief history of 
Ph. Eur. Chapter 2.6.32

Chapter 2.6.32 Test for 
bacterial endotoxins using 
recombinant factor C 
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Initial phase 2006-2013

• 2006: first brought to the attention of EDQM
• 2008: added to the work programme of the European 

Pharmacopoeia 
• 2013: withdrawn from the work programme
 only one rFC assay kit available
 more data on multi-product applications were needed

Additional information required before engaging on this topic
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July 2015: Viewpoint of the PDG

https://www.edqm.eu/sites/default/files/PDG062015.pdf

Additional information 
required before
engaging on this topic
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2016: Opening the door…
New sentence in chapter 5.1.10 Supplement 8.8 
(07/2016): 
“The use of alternative reagents such as recombinant factor C
as a replacement to the amoebocyte lysate eliminates the use 
of a reagent extracted from live animals.”
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2017: The revival

• Project resumed in 2017, in light of new developments, including: 
rFC assay kits from several suppliers had become available (kits from 2 

manufacturers in Europe)
Increasing number and diversity of products on which validation had been 

performed
Independent data published by JP (collaborative study results in Kikuchi, et 

al. 2017, comparison of 3 rFC and 3 LAL-based kits on 18 commercially 
available LPS types and 11 NOEs in water)
Other publications with rFC/LAL comparability data e.g. articles from Eli Lilly 

(Bolden, et al. 2017, data on medicinal products)
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2017: The revival
1. Is the information available sufficient for the chapter to be 
included in the Ph. Eur.?
Has the situation changed since September 2013, i.e. is the range of products 

on which validation has been performed sufficiently wide to start the 
elaboration of a Ph. Eur. general chapter 

YES
Can the validation data be provided to the EDQM?

YES
Can the writing of such chapter be made independently from the use of a 

specific commercial reagent?
YES
Are there any major feasibility issues anticipated?

NO
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2017: The revival
2. What will be the impact on chapter 2.6.14 (Internationally 
Harmonised within the Pharmacopoeia Discussion Group)
 Addition of rFC as a reagent

that can be used for the test? 

NO

 Addition of new 
METHOD G in 2.6.14

 In the meantime… 
separate Ph. Eur. 
chapter

Chapter
2.6.32

(2) rFC
 On hold due to impact 

on International 
Harmonisation

 Needs approval from
the PDG
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Chapter 2.6.32: now an official method of the Ph. Eur.
• Supplement 10.3 (Publication: 1 July 2020; implementation: January 2021)
• Recognised as an official method by the 39 member states of the Ph. Eur. and the 

EU

• Stand-alone chapter, not referenced in any monograph

• Describes a BET that uses a rFC based on the gene sequence of the horseshoe 
crab, and a fluorimetric end-point detection method

Chapter 5.1.10: Guidelines for using the test for bacterial endotoxins

• Revised to reflect the adoption of chapter 2.6.32 and clarify requirements for the 
introduction of rFC assays by users of the Ph. Eur. (Publication in Suppl. 10.3)

• Implication for users: facilitated implementation
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Press release 1 July 2020
https://www.edqm.eu/en/news/recombinant-factor-c-
new-ph-eur-chapter-available-1-july-2020

The EDQM’s Director, Susanne Keitel, pointed out that 
“When used under appropriate conditions, rFC-based 
methods provide the same guarantee of a product’s 
compliance with the test for bacterial endotoxins – and 
therefore, of its safety for use in patients – as LAL-based 
methods”.
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Part IV. Chapter 2.6.32: What 
conditions need to be met, 
What needs to be verified, is 
validation required?
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Reagents: rFc

Fluorimetric
detection
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Ph. Eur. General notices
Validation of pharmacopoeial methods
The test methods given in monographs and general 
chapters have been validated in accordance with 
accepted scientific practice and current 
recommendations on analytical validation. Unless 
otherwise stated in the monograph or general chapter, 
validation of the test methods by the analyst is not 
required.



25 © EDQM, Council of Europe, 2021. All rights reserved.

The « empty shell » concept

Test method
given in a 
general chapter

Validation?

… applied
to a specific
article

Product-
specific
Validation
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The ‘empty shell’ concept applied to the test for sterility

2.6.1

2.6.1 applied to 
a specific
article

 Official 
pharmacopoeial
method

 Culture media: 
sterility, growth
promotion test

 ‘Method 
suitability test’
Product-specific
validation
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The ‘empty shell’ concept applied to rFC

2.6.32

2.6.32 applied
to a specific
article

 Official pharmacopoeial
method

 Sections 1 to 4 and 7 and 8.1 
Equipment, reagents, 
endotoxin solutions, 
standard curve

 Sections 5, 6 and 8.2 
test solutions, 
preparatory testing
interfering factors
Product specific
validation
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Part V. Is chapter 2.6.32
legally binding?
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Ph. Eur. General Notices
 Monographs: mandatory requirements, unless otherwise 

indicated
 General chapters:

 become mandatory when referred to in a monograph,
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 Classes of substances 
and dosage forms

 Mandatory to all 
substances/preparations 
within the scope of the 
definition

 Not cross-referenced in 
individual monographs

 Apply to ALL texts
 Provide basic information, 

rules and conventional 
expressions 

 Address general matters
 Essential reading

 Substance/product-based
 Specific
 Not stand-alone
 Take account of approved products

Content and structure of the Ph. Eur.

General 
chapters

General 
notices

General 
monographs

Individual 
monographs

 General methods & texts
 Editorial convenience
 Not mandatory ‘per se’
 Part of the standard when referred to in a 

monograph
 Can be used when there is no monograph 
 the method described requires product 
specific validation
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References to chapter 2.6.32 in other Ph. Eur. texts

•General chapters

•Monographs
 Currently: None

 Chapter 2.6.32 is currently not rendered legally
binding by any of the Ph. Eur. monographs

 Chapter 5.1.10
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Reference to 2.6.14 in the Ph. Eur.
• Search: 527 hits (outside chapter 2.6.14)!
• For example:

- General monographs, e.g.:
Substances for pharmaceutical use (2034)
Bacterial endotoxins (2.6.14). The substance for pharmaceutical use complies with the test for bacterial 
endotoxins if it is labelled as a bacterial endotoxin-free grade or if it is intended for use in the manufacture of 
parenteral preparations or preparations for irrigation without a further appropriate procedure for the removal of 
bacterial endotoxins. 

 Parenteral preparations (0520)
Bacterial endotoxins – pyrogens Parenteral preparations for human use, if applicable after reconstitution or 
dilution, comply with the test for bacterial endotoxins (2.6.14) or, where justified and authorised, with the test for 
pyrogens (2.6.8). Recommendations on the limits for bacterial endotoxins are given in general chapter 5.1.10. 

- Individual monographs, e.g:
Insulin (0838)
Bacterial endotoxins (2.6.14): less than 10 IU/mg, if intended for use in the manufacture of parenteral 
preparations
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Part VI. Alternative method
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Ph. Eur. General Notices
• Alternative methods. “The tests and assays described are the 

official methods upon which the standards of the Pharmacopoeia are 
based. With the agreement of the competent authority, alternative 
methods of analysis may be used for control purposes, provided that 
the methods used enable an unequivocal decision to be made as to 
whether compliance with the standards of the monographs would be 
achieved if the official methods were used.”

• When using rFC (chapter 2.6.32) as an alternative to LAL (2.6.14), 
only the above statements apply

• Validation requirements for the alternative method:
please refer to Part III.

Alternative methods
 Equivalence as regards compliance with the standards of 

the monograph

 Agreement of the competent authority
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Revised chapter 5.1.10
‘13. REPLACEMENT OF A METHOD PRESCRIBED IN A MONOGRAPH
13-1. REPLACEMENT BY ANOTHER METHOD DESCRIBED IN THE PH. EUR.
Replacement of a method prescribed in a monograph by another method described in the Ph. Eur. is
to be regarded as the use of an alternative method in the replacement of a pharmacopoeial test, as 
described in the General Notices.
The analyst has to demonstrate that a valid test can be carried out on the substance or product
concerned.
The alternative method does not have to be re-validated per se, other than in consideration of its use 
for a specific substance or product in a specific analytical environment and of its equivalence to the 
prescribed method.
13-2. REPLACEMENT BY A METHOD NOT DESCRIBED IN THE PH. EUR.
Replacement of a method prescribed in a monograph by a method not described in the Ph. Eur. is to 
be regarded as the use of an alternative method in the replacement of a pharmacopoeial test, as 
described in the General Notices. ’
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Use of chapter 2.6.32 as a replacement for 2.6.14

To replace 2.6.14
prescribed in a 
monograph by another
method

Alternative method: demonstration
of equivalence as per General notices

Replacement by an 
official method of the 
Ph. Eur. ?

Chapter 2.6.32 Other method

Minimum 
required:

Full validation: accuracy, 
precision, specificity, detection limit, 
quantitation limit, linearity, range, 
robustness.

Yes No

« Chapter 5.1.10 The alternative method does not 
have to be re-validated per se, other than in 
consideration of its use for a specific substance or 
product in a specific analytical environment and of 
its equivalence to the prescribed method. »
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Part VII. What is next?
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Next steps
• Revision of chapter 2.6.14 to include new method G? 
• PDG to ‘perform a gap analysis of the different approaches of the 

pharmacopoeias to better understand commonalities and differences’ 
between the three pharmacopoeias. 

• Discussion within the PDG is foreseen
• Two possible options:
 rFC is included in the harmonised chapter => no longer a need for a stand-

alone chapter in the Ph. Eur=> chapter 2.6.32 may be deleted
 rFC is not included => there could be several options:

Direct reference to 2.6.32 in individual monographs or in general monographs might be
considered by the Ph. Eur. Commission => stakeholders would be consulted via 
Pharmeuropa (revised texts)

Other options? To be discussed…
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Part VIII: Does the use of rFC 
contribute to the 3Rs?
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European Convention for the Protection of Vertebrate Animals
used for Experimental and other Scientific Purposes

http://conventions.coe.int/Treaty/Commun/QueVoulezVous.asp?NT=123&CM=8&DF=29/07/2011&CL=ENG 
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Introduction to the Ph. Eur.
• Use of animals. In accordance with the European Convention on the 

protection of animals used for experimental and other scientific 
purposes (1986), the Commission is committed to the reduction of 
animal usage wherever possible in pharmacopoeial testing, and 
encourages those associated with its work to seek alternative 
procedures. An animal test is included in a monograph only if it has 
clearly been demonstrated that it is necessary to achieve satisfactory 
control for pharmacopoeial purposes.
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Recombinant factor C, a 3R achievement?
• Strictly speaking, does not come within the scope of the above

mentioned Council of Europe Convention (the horseshoe crab is not 
used in pharmacopoeia testing) 

• Nonetheless, rFC avoids the use of a reagent extracted from
endangered species

• Significant technological progress
• Avoids potential shortage of supply and 

dependency on non-European countries
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Conclusion

2006 2016
2021Brought to attention 

of EDQM

rFC in 
5.1.10

Chapter 2.6.32

Time will tell! ?
2017

The revival
2008

1st addition
to WP

how far have we come, 
how far have we to go?
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Empty shell
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Empty shell
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Platform procedure, multi-product procedure

Stay connected with the EDQM
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Thank you for your attention

EDQM Newsletter: https://go.edqm.eu/Newsletter
LinkedIn: https://www.linkedin.com/company/edqm/
Twitter: @edqm_news
Facebook: @EDQMCouncilofEurope


