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The Council of Europe: the EDQM'’s parent organisation l ”

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
e Protects THE RULE OF LAW
Protects HUMAN RIGHTS

The European Convention on Human Rights celebrates its 70th anniversary

La Convention européenne des droits de 'homme féte ses 70 ans
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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

» Mandatory on the same date for all Members

» 40 Members (39 Member States & EU)

» 30 Observers (5 European, 23 non-European countries, TFDA, R
WHO)

> 10t Edition (including Supplement 10.5): 2447 monographs, 378
general texts
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Content and structure of the Ph. Eur.

v General methods & texts

- Alternative methods —\ v’ Editorial convenience
/ N m n w U
v’ Validation of methods ot mandatory " per s

_ , "\ v Part of the standard when referred to in a
v Implementation of mon h
methods General el v C:nolgéapsed hen there is no monograph
. . chapters used w el f
v Cﬁmpllance with the notices P - the method described requires product
\_  Pharmacopoeia = = = specific validation
=
rc‘? ]

ﬁ Classes of substances

_, and dosage forms General Individual
Mandatory for all monographs || monographs | v Substance/product-based
substances/preparations \ ) v Specific

within the scope of the
definition
v Not cross-referenced in
\_ individual monographs

v Not stand-alone
v" Take account of approved products
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Part II. Tests for bacterlal
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 or Tachypleus 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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LAL

... Versus rFC

Endotoxin
: 2

bet‘a—GIucan

Factor C
actor G

Proclotting
Enzyme

Factor B

Substrate Detectable
Signal

Endotoxin
f\
rFactor C @

Substrate Detectable
Signal

Recombinant Factor C
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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 avallable
» 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

Pharmacopoeial Discussion Group Meeting
30 June-1 July 2015

Meeting Highlights

PMDA office

Shin-Kasumigaseki Euil:rkg;:-j:Pl;aNsumigaseki, Chiyoda-ku, Ad d iti o n a I i nfo rm ati o n
required before
3.2. Revision Proposals engaging On thiS tOpiC
3.2.1. Q-06 Bacterial Endotoxins (JP)

Following requests from users to include recombinant factor C reagent as an
alternative to the animal-sourced Limulus Amoebocyte Lysate (LAL) reagent in the
general chapter on bacterial endotoxins, PDG decided not to revise the chapter at
this stage and limit its use strictly to LAL.

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

v'rFC assay kits from several suppliers had become available (kits from 2
manufacturers in Europe)

v'Increasing number and diversity of products on which validation had been
performed

v'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)

v'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 Dlscussmn Group)

;')&d&itiéﬁ_éf_'r_|'='é'é’é_é'_'réégéﬁi'l » Addition of new " | > In the meantime...
; that can be used for the test? | METHOD Gin 2.6.14 | separate Ph. Eur.
................................................................ @ chapter

NOTE: }n f?fs leri the te emr bf el I‘il all types of : > Needs a pproval from
receptacles, fo 1ple microtitre pla i
2. REAGENTS, TEST SOLUTIONS ! th e P DG

(2) rFC @
> On hold due to impact
. on International
NO i Harmonisation '
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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

(C.  COUNCIL OF EUROPE https://www.edgm.eu/en/news/recombinant-factor-c-
new-ph-eur-chapter-available-1-july-2020

Home

DIRECTOR

Recombinant factor C: new Ph. Eur.
chapter available as of 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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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.
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The « empty shell » concept

Test method Validation?
given in a

general chapter

.. applied Product-

to a specific specific

article ; -
Validation
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The ‘empty shell’ concept applied to the test for sterility

v Official
pharmacopoeial

2.6.1 method

v Culture media:
sterility, growth
promotion test

2.6.1 applied to v ‘Method

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

v Official pharmacopoeial
method
2. 6.32 v' Sections 1 to 4 and 7 and 8.1
Equipment, reagents,
endotoxin solutions,
standard curve

2.6.32applied v Sections 5, 6 and 8.2

to a specific test solutions,
article preparatory testing
interfering factors

Product specific
validation

ey

S ISR conevTeinmon
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sl chapier 51,10

Part V. Is chapter 2.6.32
legally binding?
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Ph. Eur. General Notices

v Monographs: mandatory requirements, unless otherwise
indicated

v" General chapters:
» become mandatory when referred to in a monograph,
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Content and structure of the Ph. Eur.

v General methods & texts
w v’ Editorial convenience

(v Apply to ALL texts

v Not mandatory ‘per se’
v’ Provide basic information, v D

v’ Part of the standard when referred to in a

rules and conventional (
expressions General monograph .
P notices v Can be used when there is n ograph
¥ Address general matters - the method described req oduct

\” Essential reading specific validation

ﬁ Classes of substances
and dosage forms

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

v Not cross-referenced in

\ individual monographs

Individual
monographs

v’ Substance/product-based

v’ Specific

v Not stand-alone

v’ Take account of approved products

-
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References to chapter 2.6.32in other Ph. Eur. texts

*General chapters
> Chapter 5.1.10

Monographs
> Currently: None

> Chapter 2.6.32is currently not rendered legally
binding by any of the Ph. Eur. monographs
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Reference to 2.6.14 in the Ph. Eur.

» Search: 527 hits (outside chapter 2.6.14)!

 For example: . the
- General monographs, e.g.: es Withln o0 8 an
»Substances for pharmaceutical r artl “c_:;\de(

al endc . fo O ’
endotoxins if it is labelled as - 2- 6' 32ph5: ‘.0 be i 'fhue:arfatrlrjgle(a)lfof

e o bY
e jaced monod™a; 6,14

f these “od to ~wuons for human use, if applicable after reconstitution or

.wwXins (2.6.14) or, where justified and authorised, with the test for

Bacterial endotoxins (2.6.14). The = °

= me i tne limits for bacterial endotoxins are given in general chapter 5.1.10.
5CO a\'-‘\'gnographs, e.g:
a\te"“ (0838)

—uiin

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

> Equivalence as regards compliance with the standards of
the monograph

> Agreement of the competent authority

« When using rFC (chapter 2.6.32) as an alternative to LAL (2.6.149),
only the above statements apply
« Validation requirements for the alternative method.

please refer to Part III. A
S’
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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

Alternative method: demonstration
of equivalence as per General notices

l

Replacement by an
official method of the

Voo / Ph. Eur. ? \ "

To replace 2.6.14

prescribed in a Other method
monograph by another _
method l

Full validation: accuracy,

« Chapter 5.1.10 The alternative method does not Minimum

have to be re-validated per se, other than in N f precision, SDECiﬁCity, detection limit,
consideration of its use for a specific substance or required: @) L Hemfts [ q

product in a specific analytical environment and of 9 v quantltatlon Ilmlt’ “nearlty’ range,

its equivalence to the prescribed method. » robustness.
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Part VII. What is next?
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Next steps

« Revision of chapter 2.6.14to 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:

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

v’ 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

C  counaLor euRore Treaty Office

Details of Treaty No.123

006060

Iz‘_fi;f{;

piell >-1 |

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.

43 © EDQM, Council of Europe, 2021. All rights reserved. et v 7D

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

how far have we come,
how far have we to go?

b &

i FCin .

S awiton 5110 The revival Chapter2.6.32 _

Bt o teion 5008 2016 2017 , L
- -9
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Empty shell
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Empty shell

-

i

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




Platform procedure, multi-product procedure
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Thank you for your attention

LA R

LN

-
A

=

Stay connected with the EDQM

EDQM Newsletter: https://go.edgm.eu/Newsletter
LinkedIn: https://www.linkedin.com/company/edqm/
Twitter: @edgm_news

Facebook: @EDQMCouncilofEurope
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