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The role of European Pharmacopoeia monographs in
setting quality standards for biotherapeutic products

Emmanuelle Charton, PhD

European Pharmacopoeia (Ph. Eur.) monographs for biotherapeutic products have existed since the 1990s and remain the publicly
available standard defining the quality of these medicines. Continued development of such monographs however faces considerable
challenges in the current environment. This manuscript addresses what the main challenges are (complexity of biologicals, setting of
specifications, relations with biosimilars) and how they are overcome.
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n 27-28 September 2016, the European Director-

ate for the Quality of Medicines of HealthCare

(EDQM) held a major International Conference

in Tallinn, Estonia to celebrate the publication of

the 9th edition of the European Pharmacopoeia:
‘European Pharmacopoeia: tackling future challenges of the qual-
ity of medicines together’ [1]. Among the topics covered in the pro-
gramme was a workshop on Setting Pharmacopoeial Standards for
biotherapeutic products. This manuscript is prepared based on the
presentation entitled ‘The role of European Pharmacopoeia mono-
graphs in setting quality standards for biotherapeutic products” at
the workshop.

The European Pharmacopoeia (Ph. Eur.) has driven the devel-
opment, drafting and publication (what we call ‘elaboration’)
of monographs for biotherapeutic products for several decades.
The value and utility of these monographs have been questioned
in recent years, both in the press [2] and in scientific conferences
[3-5, Charton E 2016, personal communication, November 17].
Although the discussions have been open and stimulating, the
arguments put forward against pharmacopoeial standards for
biotherapeutic products have often been either unjustified or
based on an incorrect line of reasoning. The aim of this manu-
script is to illustrate past and more recent Ph. Eur. achievements
in the field of biotherapeutics and provide users of the Ph. Eur.
with responses to the questions raised. In doing so, we hope to
lay the foundations for future constructive discussions.

Place of the Ph. Eur. within the European regulatory
network

The Ph. Eur. lays down common, compulsory quality standards
for all medicinal products in Europe. It is mandatory on the same
date in 37 European states and the European Union (EU). Some
stakeholders opposed to biotherapeutic product monographs
stated that individual monographs might exclude products from
the market if the requirements of the monographs are not met [2].
Monographs are public standards; therefore, products that do not
comply with the monographs and requirements of the Ph. Eur.
are normally excluded from the market. However, these standards
are not written in stone and a licensing authority may nonetheless
decide to accept such products if their quality, safety and effi-
cacy have been demonstrated. The authority should then request

revision of the relevant monograph as per EU Directive 2001/83/
EC: ‘In cases where a specification contained in a monograph of
the European Pharmacopoeia or in the national pharmacopoeia
of a Member State might be insufficient to ensure the quality of the
substance, the competent authorities may request more appropri-
ate specifications from the marketing authorisation bolder. The
competent authorities shall inform the authorities responsible for
the pharmacopoeia in question. The marketing authorisation
holder shall provide the authorities of that pharmacopoeia with
the details of the alleged insufficiency and the additional specifi-
cations applied’.

The legislation therefore includes a mechanism to provide the
pharmacopoeia authority with information on the quality of
products on the market. Obviously, the Ph. Eur. must keep pace
with the needs of licensing, control and inspection authorities in
the public health sector, with industrial constraints and with tech-
nological and scientific advances. Today, with the rapid rise of
biotechnological products, the question of how the Ph. Eur. can
best fulfil this need for biologicals has become a burning issue.

How are Ph. Eur. biotherapeutic product monographs
elaborated?

There are two procedures for the elaboration of Ph. Eur.
monographs: the multi-source approach and the single source
approach. The first of these, the multisource approach, which
is also called ‘Procedure 1’ or P1 in our jargon, is the classical
procedure, by which the Ph. Eur. takes into account the specifi-
cations of more than one marketed product in order to produce
a single monograph. In this case, elaboration takes place in
collaboration with more than one manufacturer. The members
of the groups in charge of the elaboration of these monographs
include expert representatives of the regulatory authorities,
Official Medicine Control Laboratories (OMCLs), industry and
academia. Industry, however, has expressed concerns about
this multi-source approach, stating that elaborating a mono-
graph based on several products leads the Ph. Eur. to establish
a standard of inferior quality, without consideration of the criti-
cality of quality attributes and preclinical/clinical evidence [2].
The EDQM does not share these concerns. As explained
before, Ph. Eur. monographs are based on specifications
approved by licensing authorities. The EDQM considers, on the
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contrary, that monographs in a
multi-manufacturer situation have
multiple advantages, since com-
parison of different products and
procedures provides a forum for
consensus and leads to the elabo-
ration of more robust standards.
Examples of this are the insulins
and somatropin monographs, pub-
lished in 1992 and 1993 respec-
tively, hepatitis B vaccine published
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Figure 1: European Pharmacopoeia and biologicals (1992-2000)
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Figure 2: European Pharmacopoeia and biologicals (2002—2011)
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ratide in 2017.

The elaboration of these monographs has not been an easy task.
The next part reports the challenges, see Figure 4, we encountered
and how they were overcome.

The challenges: complexity of the molecules

One of the concerns expressed by industry [2] about the elabo-
ration of monographs has been that ‘Due to their inberent com-
plexity and interdependence with their manufacturing processes,
the quality and consistency of biologicals can only be defined
and ensured through individual and comprebensive process- and
product-specific control strategies’. The Ph. Eur. has always recog-
nized the complexity of biologicals and, despite this complexity,
has nonetheless been able to develop monographs for biologicals
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such as vaccines or blood products over the past decades. The
experts who elaborate the monographs are fully aware of the fact
that biologicals consist of complex mixtures of closely related
variants, i.e. naturally occurring heterogeneity in glycosylation or
other post-translational modified forms; that the manufacturing
process is complex and that changes may lead to distinct quality
attributes, e.g. glycosylation, charge heterogeneity, chemical
modification. As a result, public standard setting for this class of
products is a complex and demanding exercise.

The experts have addressed the complexity of biotherapeutic
products by introducing a certain degree of flexibility in the mono-
graphs. As a result of this, Ph. Eur. biotherapeutic monographs
take into account not only biomolecule complexity but also of
the potential diversity in biosimilar compounds resulting from
the different manufacturing processes applied. This flexibility
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Figure 3: European Pharmacopoeia and biologicals (2013—2017)
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Figure 4: Monographs for biotherapeutic products: the challenges
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ity of the manufacturer’s pharma-
ceutical ingredient obtained by a
given manufacturing route. The
exclusion of biological products
supports the idea that compli-

is visible in the production section, which has been adapted to
reflect process-dependent heterogeneity, e.g. glycosylation. As
a reminder, statements under the heading Production draw
attention to particular aspects of the manufacturing process but
are not necessarily comprehensive [6]. They are mandatory require-
ments for manufacturers, unless otherwise stated.

To give an example, the Ph. Eur. has successfully elaborated a mono-
graph for recombinant human coagulation factor IX tDNA, which
is a complex molecule consisting of more than 400 amino acids
produced by mammalian cell lines [7]. To address the complexity

176 | Volume 5 | 2016 | lIssue 4

ance with the monograph is not
sufficient to ascertain the quality, safety and efficacy of these
products’ [2]. However, this argument is not relevant as the law-
makers’ intention clearly was not to restrict the elaboration of
monographs. The EU allows for the quality part of the dossier in
a Marketing Authorisation Application (MAA) to include, instead
of full documentation on the active substance, either reference
to an Active Substance Master file (ASMF) or to a CEP. This pos-
sibility is not extended to biologicals because the marketing
authorization holder (MAH) must have access to complete
information concerning the production of a biological substance,
without which they are unable to take responsibility for the final
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Figure 5: European Pharmacopoeia and biologicals (2002—2011)
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product. This is stated in the EMA guideline on ASMF: ‘The
MAH applicant for a biological medicinal product could there-
fore not comply with the requirement to ‘take responsibility for
the medicinal product’ without having full and transparent access
to these quality-related data. The use of an ASMF would prevent
such access, and should therefore not be allowed for biologi-
cal active substance’ [12]. This is not comparable to the use of
a monograph and therefore has nothing to do with the issue of
whether or not a monograph can or cannot address the complex-
ity of biologicals.
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Analytical procedures are part of specifications. One real chal-
lenge is the verification of the methods before they are included
in the Ph. Eur. The EDQM ensures that the robustness and trans-
ferability of future Ph. Eur. methods are verified experimentally.
Ph. Eur. methods should include criteria to verify method
performance and the EDQM makes sure that these criteria are
appropriate. Sometimes, the method can enter the pharmaco-
poeia without further work. But sometimes the methods are
out-of-date or insufficiently robust. In such cases, specific addi-
tional instructions may be needed, for example, information
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that was not necessarily included in a SOP (Standard Operating
Procedure). Sometimes the experts may recommend tighten-
ing the criteria for verification of method performance. When
the method proposed by the manufacturer already exists in the
Ph. Eur., the monograph may refer to this method, if appropri-
ate. When a monograph for a closely related substance already
exists in the Ph. Eur., this is also taken into consideration to
ensure that Ph. Eur. texts remain compatible with each other.
For certain tests, experimental verification may go beyond the
monograph itself, e.g. peptide mapping by LC-MS to confirm
marker peaks in complex peptide maps. In extreme cases, the
decision may be taken to use an alternative method but in this
event, a complete validation is required. All this work obviously
requires considerable input from our expert groups and the
EDQM laboratory. Close collaboration with the manufacturer
is therefore essential in order to find the best way forward for
public standard setting.

The EDQM is always extremely grateful to the manufacturers
who have chosen to collaborate with the Ph. Eur. on the elabo-
ration of its public standards.

The challenges: biosimilars

The reader may find it surprising that the development of bio-
similars has created yet another challenge to be overcome by
the groups responsible for elaborating biotherapeutic product
monographs. This is mainly due to the mistaken belief that the
Ph. Eur. monographs can be used to demonstrate biosimilarity.
The following information will hopefully clarify any misunder-
standings or misuse of Ph. Eur. monographs. Firstly, reference
standards described in pharmacopoeial monographs and refer-
ence products necessary for the demonstration of biosimilarity
are frequently confused. Ph. Eur. reference standards are not
intended to be used as reference (comparator) products in the
context of applications for biosimilars, rather they are supposed
to be used within the scope of Ph. Eur. monographs (see
Ph. Eur. Chapter 5.12) and within this scope only. Secondly and
most importantly, compliance to a monograph does not mean
demonstration of biosimilarity. The EMA guideline on similar
biological medicinal products containing biotechnology-derived
proteins as active substance: quality issues states that comparison
of the biosimilar to a publicly available standard, e.g. a pharma-
copoeial monograph, is not sufficient for the purposes of com-
parability [14]. The unfortunate misuse of monographs in this
respect has had a negative impact on the acceptance of mono-
graphs for biotherapeutic products by some stakeholders [15].

In current debates, we should bear in mind that the Ph. Eur. is
a set of public standards providing harmonized quality require-
ments for medicinal products throughout Europe: it is used by
all. The process by which the product is being approved (gener-
ics/biosimilars) is not taken into consideration when drafting a
monograph. On the other hand, biosimilars are a type of product
that were established to avoid unnecessary repetition of preclini-
cal and clinical studies. The regulatory pathway to be followed is
defined in appropriate guidelines. Biosimilars are developed by
companies and evaluated by licensing authorities, whether or not
a compendial standard exists.

However, there has been some concern that monographs could
actually hold up the regulatory process [2]. The EDQM totally
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refutes this statement: as far as biological products are concerned,
the Ph. Eur. is elaborated based on licensed products and since
authorization takes place before the monograph is elaborated,
there is simply no way the monograph could delay product
authorization. Moving on to biosimilars, 18 of the 21 biosimilar
products approved in Europe are covered by a Ph. Eur. mono-
graph and there is no evidence to suggest that the monographs
have delayed their authorization. If we look at the timeline,
see Figure 5, the EMA biosimilar guidelines were established
in 2003. The first biosimilar to be approved was somatropin in
20006. The first erythropoietin (EPO) biosimilar was approved in
2007, and since that time, four more EPO biosimilars have been
approved. Both somatropin and EPO are covered by mono-
graphs. The EPO monograph has even been revised to accom-
modate the glycan distribution of one of these biosimilars. And
then there is filgrastim, for which a monograph was published
in 2009. The first filgrastim biosimilar was approved in 2008
and since then, seven other filgrastim biosimilars have been
approved. Since all these biosimilars have been approved, one
thing is certain: individual monographs have not blocked the
licensing approval of these biosimilars. If we take a closer look
at the present situation, see Figure 0, it is obvious that increas-
ingly often, the monograph elaboration and biosimilar approval
processes progress together. This is the case, for example, for
insulin glargine and follitropin.

An etanercept biosimilar was approved in early 2016. At the
same time, a monograph for this substance was under enquiry
in Pharmeuropa [9]. The outcome of the enquiry has been very
positive, with comments received from both regulatory authori-
ties and industry: these comments have been addressed and the
monograph is soon to be published in the Ph. Eur. During the
same period, a monograph on pegfilgrastim was published and
here as well, input from industry has been extremely construc-
tive. The monograph itself is still being discussed as technical
issues have arisen. In the meantime, at least three pegfilgrastim
biosimilars are under assessment and many biosimilar manufac-
turers are requesting scientific advice for their products. This is
a very strong indication that there is a pressing need for a public
standard for pegfilgrastim.

To summarize, it has proven possible to overcome the chal-
lenges linked to the complexity of biologicals and to elaborate
biotherapeutic product monographs. However, the success of
the monograph elaboration process depends on the willingness
of manufacturers to provide the information and candidate ref-
erence materials required for the process. This has proven to be
more problematic since the advent of biosimilars, probably due
to misunderstandings about the role of Ph. Eur. monographs in
European legislation on biotherapeutic products.

Conclusion and way forward

Individual monographs play a major role in ensuring that medic-
inal products throughout Europe meet the same quality stan-
dards, thereby contributing to patient safety. From a quality and
standardization standpoint, biotherapeutic substances should
not be viewed any differently from any other substance for
which a monograph exists. The Ph. Eur. will continue to fulfil its
mission with regard to setting quality standards for biologicals;
the question is how this role can be played.
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The EDQM wishes to warmly thank all the manufacturers who
contribute to the elaboration of monographs by sharing informa-
tion on the quality part of their dossiers to serve as future public
standards. The EDQM would also like to take this opportunity to
draw attention to the outstanding work carried out by its experts
in the complex exercise of monograph elaboration and hopes
that, through debate and open dialogue, will identify how best to
continue the work of standardization for biotherapeutic products.
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