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Communalities
Generics-Bilosimilars

EGA

Both generics and biosimilars can only be
authorised for use once the data exclusivity
of the originator reference product has
expired

ANo patent linkage in the EU

Both generics and biosimilars can only be
marketed once the respective patents of the
originator product have expired

AThey are off patent medicines
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What is a Generic Medicine?
What is a Biosimilar Medicine?

Directive 2001/83/EC (as amended)

EGA

A Definition (Art. 10(2a)) : 6Generic medicinal product shall mean
a medicinal product which has the = same qualitative and quantitative
composition in active substances and the same pharmaceutical form
as the reference medicine, é(e€e)o

A Legal basis for biosimilar applications (Art. 10(4))

oWhere a bi ol.ogi cal medicinal pro
reference biological product does not meet the conditions in the
definition of generic medicinal products , owing to, in particular,
differences relating to raw materials or in manufacturing
processes of the biological medicinal product and the reference
biological medicinal product, the results of appropriate pre -
clinical tests or clinical trials relating to these conditions must be
provi dedéee(e)o 5
I
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Nature

Manufacture

Example

.  Differences
- Blosimilars -Generics

Biosimilar Medicine Generic Medicine

ABiological product made by or AChemical product made by
derived from a biological source chemical synthesis
AComplex molecule ’small molecule
%j;:gfgg’;gi esfz':;iio'?g'cﬁl:t ASame chemical active substance
P as reference product

KCosts: EUR 25 M

A Costs: EUR 100-250 M
MDevelopment time: 2 -4 years

A Development time: 7 -8

Monoclonal antibody (IgG)
~25,000 atoms acetylsalicylic acid
Molecular weight: 21 atoms
150 000 Daltons Molecular weight:
1300 amino acids 180 Daltons

0 amino acids
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- Biologicals: Spectrum of Complexity

=2 - Only Livingz Organisms are: alle=to
Reproduce: sucih Comjplexityy
Bacteria, Yeast __Jd Mammalian
Peptide  mmmm— @ Protein Glycoprotein
) T #5
Calcitonin, filgréstin{ somatropin
~3.5 kDa ~19 kDa ~22 kDa
eboeﬂn
~30 kDa Monoclonal
Antibody,
~150 kDa
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EU Biosimilars Scientific & Reqgulatory
Framework Inspiring the World

EU biosimilar

: A EU biosimilar
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Guidelines for biosimilars

"EMAslide as presented at EGA Biosimilars Conference April 2013

Overarching Guidelines:

Defines Overarching Guideline (CHMP/437/04)
prioeiples OGuideline on Similar Biological
General hi inical/clinical
Guidelines Overarching non -clinical/clinica . . S
S Overarching Quality Guideline
on Q/S/E Guideline g Quality
# Draft
ev
Classspecific Guidelines: non -clinical/clinical aspects
Insulin Somatropin G-CSF Epoetin IFN-W LMWH mADbs IFN-N Zlc;gitropin
2006 2006 2009
Rev 2012 J 2006 2006 Rev 2010 2009 LReV 2013 J 2012 2013 2013
Public C. Public C.




EGA

~ Guidelines for biosimilars

EMA slide as presented at EGA Biosimilars Conference April 2013

Overarching Guidelines:

Defines {
principles O Gui

on

Overarching Guideline (CHMP/437/04)

del i Si mi

ar

Bi ol ogi cal

Draft GL
~May 2013

General
Guidelines
on Q/S/E

Draft GL

Overarching non -clinical/clinical

Overarching Quality Guideline
( Final GL

~May 2013

Classspecific Guidelines: non -clinical/clinical aspects

~Dec 2013

Insulin Somatropin G-CSF Epoetin IFN-W LMWH mADbs IFN-N Zl(;gltropm
>
2006 2006 2009
Rev 2012 J 2006 2006 Rev 2010 2009/\ Rev 2013 2012 2013 2013
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A similar bielogical or 'biosimilar’ medicine is a biological medicine that is similar to another biological medicine that has already
been authorised for use.

Biological medicines are medicines that are made by or derived from a biological source, such as a bacterium or yeast. They can
consist of relatively small molecules such as human insulin or erythropoietin, or complex molecules such as monoclonal antibodies.

Biosimilars can only be authorised for use once the period of data exclusivity on the original 'reference’ biological medicine has
expired. In general, this means that the biological reference medicine must have been authorised for at least 10 years before a
similar biological medicine can be made available by another company.

Role of the European Medicines Agency

The Agency is responsible for assessing applications from companies to market biological medicines for use in the European
Union (EU}, including biosimilar medicines.

¢ Biosimilar medicines authorised via the Agency (opens in new window)

Requirements for authorisation of biosimilar medicines

Far biosimilar medicines, the company needs to carry out studies to show that the medicine:

F is similar to the reference medicine:
P does not have any meaningful differences from the reference medicine in terms of quality, safety or efficacy.



How Come that this
Framework Became Possible?

EGA

Science and technology have evolved tremendously:  proteins
can be well characterized (at least up to the complexity of
monoclonal antibodies), which makes the comparability exercise
possible

oRegulatory authorities have reviewed literally hundreds of
applications where comparability data have been submitted.
Thus, the regulators are very experienced in assessing

comparability , probably more so than anyone else 0 .(Topra interview
with Dr. Pekka Kurki, first Chair of the Biosimilar Medicinal Products Working Party, 2006)

oThe scientific principles underlying the comparability exercise
required for changes in the manufacturing process of a given
biological product and for the development of a biosimilar

product are the sameo (Weise et al in Biosimilars -why terminology matters, Nature

Biotechnology,2011; see also revised draft over -arching guideline)
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Comparability and
Biosimilarity

Comparability of biotechnology -derived medicinal products after
a change in the manufacturing process

A ICH Q5E (2003)

e artieamoNsts’'t r<at.i o408 of comparabi | it
that the quality attributes of the pre -change and post -change
productare identical, but that they are highly similar and that
the existing knowledge is sufficiently predictive to ensure that
any difference s in quality attributes have no adverse impact
upon safety or efficacy of the dr

A Thisiscalled 6 c o mp arvabiclsd’ty exerci seb
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~ Comparability Exercise:
. COrnerstone of
Biosimilar Development

REFERENCE PRODUCT

Physico-

Target/ Quality , Comparative , Risk
_ chemical and . Comparative
Quality by (stand-alone L Non-clinical . Management
. Biological _ Clinical Studies
Design data package) Studies Plan

Comparability

BIOSIMILAR DEVELOPMENT IS FUNDAMENTALLY COMPARATIVE

15
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mAU

Example of an Biosimilar Filgrastim:

rel. response (RU)

EY
. Highly Similar to Reference Product
Primary structure i peptide mapping Higher order structure i UV CD spectroscopy
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Approved EU Biosimilar:

Biosimilar and Reference Product
Super Imposable Results

Gel A Gel B

EGA

Comparison of isoform pattern for epoetin alfa
by isoelectric focusing gel electrophoresis

Sample P o
1(biosimilar) 2(reference) 3(biosimilar) 4(reference)

Brockmeyer C & Seidl A et al. Eur J Hosp Pharm Pract 2009;15:34 340

17
I

Suzette Kox, 3 June 2013



= Information Challenge

A Terminology

Ac Mi s | ensaaltra :rsiquilar but not
i denti cal e

A Extrapolation of indications -Biosimilarity
A lmmunogenicity

A Pharmacovigilance; identification in case of
ADRs

A Continued education
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= Terminology Is important

A Inconsistency in nomenclature for biosimilars has
caused confusion

W hae tierm O bicosiEmilaré is of
statement and used for poor quality of some non -
comparable follow -biologicals not approved in the EU

A Leading to fears about safety and efficacy of EU biosimilars

AoBi osimilaro is a regul ator
biological product which has demonstrated high
similarity with a reference product based on a
comprehensive comparability exercise

19
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Non-EU

Non-Comparable Follow -on Biologicals
oOoBrtquesti onabl es o

Isoelectric focusing gels

EGA

Non-comparable follow-on biologicals

They should not
be named

gb|03| mi | a

— — —  ag—— D ——

Sample E IA IB IIA 1IB IlIA IIB IV V VII VIII E

Schellekens H et al. Eur J Hosp Pharm Pract 2004;3:43i 7
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Official Journal of the

GENERICS AND BIOSIMILARS INITIATIVE

GaBi Journal

Building trust in cost-effective treatments

PERSPECTIVE

Biosimilars Educational Series

Terminology for biosimilars—

a confusing minefield
Robin Thorpe, PhD, FRCPath; Meenu Wadhwa, PhD

Biosimilars are firmly established in the EU as copy biologicals
with a clear and effective regulatory route for approval.
Unfortunately, inconsistency in nomenclature for biosimilars
has caused confusion. This problem of terminology has been
the subject of a recent publication. The confusion is not just
a potential concern for patient safety and efficacy, but also
can lead to misconceptions in published reports. Several
examples of this have occurred, some of which are discussed
below. The definitions provided should be adopted for clarity
in the future.

Keywords: Comparability, efficacy, guidelines, ‘non-innovator biologic’, quality, safety

iosimilars are now firmly approach to the EU for approval of biosimilars,

established in the EU as copy e.g. Australia, Canada, Japan. In addition,

biologicals with a clear and the World Health Organization (WHO),

effective regulatory route for with the aim of achieving harmony in

..lppl‘()\"Il which allows mar- regulations and 1ncr'_,151ng access to safe
Lotine f caf. A Ffaicaae il o dicinoc aloball U

GaBiJoumnal
Generics and Biosimilars Initiative Journal

paper also recommends the use of more
precise terminology for biosimilars (and
non-biosimilars) to attempt to clarify the
confusing situation.

The confusion over terminology is not
just a potential concern for patient safety
and efficacy, but also can lead to mis-
conceptions which arise from misleading
published reports on apparent problems
with ‘biosimilars’. Several examples of this
have already occurred, some of which are
discussed below.

A case of pure red cell aplasia (PRCA) in an
end-stage renal disease patient associated
with induction of antibodies to adminis-
tered erythropoietin (EPO) was described
in India [10]. The patient had received the
EPO product Wepox (Wockhardt Limited,
India) which is referred to as a ‘follow-on’
product. In the paper the authors state
that ‘in Europe, follow-on EPOs are also
referred to as biosimilar EPOs’. However,
there is no evidence that this product has
been approved using the comparability
approach required in the EU for bio-
similarity and described in the WHO and
other guidelines. This is in fact unlikely as
the Indian regulatory process at that time
did not include biosimilars (or follow-on
) and approved non-innovator
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No biological can ever be identical to
another, not even one batch to the other of
the same product (inherent variability )

This inherent variability is a scientific fact that
has been accepted by the scientific and
regulatory community since the introduction of
niotech medicines

~urthermore, all originator biological products
nave undergone manufacturing changes after
Initial authorisation

22
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EGA

Biological produc ts
always vary

Ain the human body

Afrom batch to
batch

Rafter

manufacturing
changes

Abetween
manufacturers

E Christian Schnei%ddanual EupMeetng Amseedlama 20132 5
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