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1. Background information on the procedure

1.1. Submission of the dossier

The applicant Samsung Bioepis NL B.V. submitted on 22 June 2022 an application for marketing
authorisation to the European Medicines Agency (EMA) for Epysqli, through the centralised procedure
falling within the Article 3(1) and point 1 of Annex of Regulation (EC) No 726/2004.

The applicant applied for the following indication:

“Epysqli is indicated in adults and children for the treatment of paroxysmal nocturnal haemoglobinuria
(PNH).

Evidence of clinical benefit is demonstrated in patients with haemolysis with clinical symptom(s)
indicative of high disease activity, regardless of transfusion history (see section 5.1).”

1.2. Legal basis, dossier content

The legal basis for this application refers to:
Article 10(4) of Directive 2001/83/EC - relating to applications for a biosimilar medicinal products

The application submitted is composed of administrative information, complete quality data, non-
clinical and clinical data based on applicants’ own tests and studies and/or bibliographic literature
substituting/supporting certain test(s) or study(ies).

The chosen reference product is:

Medicinal product which is or has been authorised in accordance with Union provisions in force for not
less than 10 years in the EEA:

o Product name, strength, pharmaceutical form: Soliris 300 mg concentrate for solution for infusion
o Marketing authorisation holder: Alexion Europe SAS

o Date of authorisation: 20-06-2007

o Marketing authorisation granted by: European Union

o Marketing authorisation number: EU/1/07/393/001

1.3. Information on Paediatric requirements

Not applicable.

1.4. Information relating to orphan market exclusivity

1.4.1. Similarity

Pursuant to Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, the applicant did submit a critical report addressing the possible similarity with authorised
orphan medicinal products.
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1.5. Scientific advice

The applicant received the following Scientific advice on the development relevant for the indication
subject to the present application:

Date Reference SAWP co-ordinators

12 October 2017 EMA/CHMP/SAWP/634958/2017 Dr Serena Marchetti and Dr Karin
Janssen van Doorn

12 November 2020 | EMA/CHMP/SAWP/580824/2020 Dr Ferran Torres and Dr Monique
Wakelkamp

The Scientific advice pertained to the following quality, non-clinical, and clinical aspects:

Acceptability of the quality similarity assessment plan for the purpose of CTA and MAA.
Proposed C5 inhibition assay as the QC release potency assay for the purpose of CTA and MAA.

In vitro study plan and the non-clinical approach without conducting in vivo non-clinical for the
purpose of CTA and MAA.

Appropriateness of the Phase I study design to demonstrate similarity in PK profiles between
SB12 and Soliris, and to investigate similarity in PD profiles between SB12 and Soliris.

Statistical justifications to establish similarity in PK profiles between SB12 and Soliris.

Acceptability of the clinical Phase III study design to demonstrate similarity in efficacy, safety, PK
and immunogenicity between SB12 and Soliris.

Acceptability of the proposed overall development plan to support authorisation of SB12 for all
other indications for which Soliris is authorised.

Proposal of using both EU and US Soliris in the reference arm of the pivotal clinical Phase III
study due to scarcity reasons of EU Soliris, provided that the applicant can establish an
acceptable bridge between EU and US Soliris.

1.6. Steps taken for the assessment of the product

The Rapporteur and Co-Rapporteur appointed by the CHMP were:

Rapporteur: Daniela Philadelphy Co-Rapporteur: Tomas Radimersky
The application was received by the EMA on 22 June 2022
The procedure started on 14 July 2022
The CHMP Rapporteur's first Assessment Report was circulated to all 3 October 2022

CHMP and PRAC members on

The CHMP Co-Rapporteur's critique was circulated to all CHMP and 17 October 2022
PRAC members on

The PRAC Rapporteur's first Assessment Report was circulated to all 17 October 2022
PRAC and CHMP members on
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The CHMP agreed on the consolidated List of Questions to be sent to
the applicant during the meeting on

10 November 2022

The applicant submitted the responses to the CHMP consolidated List of
Questions on

22 December 2022

The following GMP inspection was requested by the CHMP and their
outcome taken into consideration as part of the Quality/Safety/Efficacy
assessment of the product:

26 August 2022. The outcome of the inspection carried out was
issued on 09/01/2023.

— A GMP inspection of FP manufacturer was conducted’ between 22-

22 August 2022

The CHMP Rapporteur circulated the CHMP and PRAC Rapporteurs Joint
Assessment Report on the responses to the List of Questions to all
CHMP and PRAC members on

30 January 2023

The PRAC agreed on the PRAC Assessment Overview and Advice to
CHMP during the meeting on

9 February 2023

The CHMP agreed on a list of outstanding issues in writing to be sent to
the applicant on

23 February 2023

The applicant submitted the responses to the CHMP List of Outstanding
Issues on

28 February 2023

The CHMP Rapporteurs circulated the CHMP and PRAC Rapporteurs Joint
Assessment Report on the responses to the List of Outstanding Issues
to all CHMP and PRAC members on

15 March 2023

The CHMP, in the light of the overall data submitted and the scientific
discussion within the Committee, issued a positive opinion for granting
a marketing authorisation to Epysqli on

30 March 2023

The CHMP adopted a report on similarity of Epysqli with Aspaveli on

30 March 2023
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2. Scientific discussion

2.1. Problem statement

2.1.1. Disease or condition

PNH is a rare, chronic, life-threatening blood disorder associated with anaemia due to haemolysis.
Haemolysis can result in a range of debilitating consequences such as severe fatigue, chest pain, and
transfusion dependence, all of which contribute to the heavy disease burden and reduced quality of life
(Qol) these patients experience. Even with C5 inhibitor treatment, 72% of patients with PNH remain
anaemic and 36% require 1 or more transfusions per year (McKinley et al. 2017). If left untreated,
PNH can cause severe and potentially fatal complications for patients.

2.1.2. Epidemiology

PNH has an annual incidence of 1-10 new cases per 1 million individuals. The median age of diagnosis
is in the early thirties; it affects men and women in equal proportions and has no clear ethnic or
geographic preferences (Stern and Connell 2019).

2.1.3. Clinical presentation, diagnosis

PNH is associated with a high burden of disease. The most prevalent symptoms are fatigue (80%),
dyspnea (64%), and hemoglobinuria (62%). PNH commonly results in clinically significant hematologic
consequences from chronic hemolysis including a marked increase in risk of thromboembolism, which
may ultimately lead to target organ damage and death (Schrezenmeier et al. 2014).

2.1.4. Management

To most effectively manage PNH, both IVH and EVH need to be controlled. This is reflected in
improvements across the following key markers of disease activity: haemoglobin level, LDH level, ARC,
bilirubin level, transfusion requirements, and FACIT-Fatigue score. The C5 inhibitors eculizumab and
ravulizumab have increased survival and improved outcomes in PNH by controlling IVH, reflected in
LDH improvements; however, C5 inhibitors do not control EVH. In many patients treated with C5
inhibitors, although LDH is largely controlled, ARC and bilirubin levels remain elevated, indicative of
ongoing haemolysis. Pegcetacoplan (Aspaveli) has been recently approved and binds to complement
protein C3 and its activation fragment C3b with high affinity, thereby regulating the cleavage of C3 and
the generation of downstream effectors of complement activation.

2.2. About the product

Samsung Bioepis has developed SB12 as a proposed similar biological medicinal product to Soliris.

SB12 and Soliris have identical primary structure and the active substance for both products is
eculizumab, a humanised monoclonal antibody.

Pharmacotherapeutic group: Selective immunosuppressants, ATC code: LO4AA25

Eculizumab contains human constant regions and murine complementarity-determining regions grafted
onto the human framework light- and heavy-chain variable regions.
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Eculizumab binds to the human C5 complement protein with high affinity. Binding to this protein blocks
its cleavage into C5a and C5b, thereby inhibiting terminal complement-mediated intravascular
haemolysis.

The claimed therapeutic indication is similar to the indication of Soliris for the treatment of PNH as the
market exclusivity period for Soliris’s PNH indication ended in June 2019:

SB12 is indicated in adults and children for the treatment of Paroxysmal nocturnal
haemoglobinuria (PNH).

Evidence of clinical benefit is demonstrated in patients with haemolysis with clinical symptom(s)
indicative of high disease activity, regardless of transfusion history (see section 5.1).

Soliris is also indicated in the treatment of atypical haemolytic uremic syndrome (aHUS), refractory
generalised myasthenia gravis (gMG) in patients who are anti-acetylcholine receptor (AChR) antibody-
positive, and neuromyelitis optica spectrum disorder (NMOSD), but these indications are still protected
by orphan exclusivity. For this MAA of SB12, the applicant intends to claim PNH, which is one of the
indications granted for Soliris in the EU.

2.3. Type of application and aspects on development

2.4. Quality aspects

2.4.1. Introduction

The finished product (FP) is presented as concentrate for solution for infusion, containing 300 mg of
eculizumab as active substance.

Other ingredients are: sodium dihydrogen phosphate monohydrate disodium hydrogen phosphate
heptahydrate, trehalose dihydrate, polysorbate 80 and water for injections.

The product is available in a vial (Type I glass) with a stopper (coated chlorinated butyl rubber), and a
seal (aluminium) with flip-off cap (polypropylene).

2.4.2. Active substance

2.4.2.1. General information

The INN name of the active substance of Epysqli (company code SB12) is eculizumab. SB12 is a full-
length IgG2/4 kappa isotype antibody composed of two identical light chains (214 amino acid residues)
and two heavy chains (448 residues) with a total molecular weight of 148 kDa. One N-linked
glycosylation site is located at Asn298 on each heavy chain. Eculizumab binds to the human C5
complement protein and inhibits C5 cleavage to C5a and C5b, preventing the generation of the
terminal complement complex C5b-9 and thus blocking complement-mediated cell lysis and activation
(intravascular haemolysis).

SB12 has been developed as a biosimilar to the reference product Soliris, originally approved in the EU
in June 2007 (EMEA/H/C/000791).
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2.4.2.2. Manufacture, characterisation and process controls

Description of manufacturing process and process controls

The SB12 active substance is manufactured in Patheon facility in Woolloongabba, Australia. All relevant
manufacturing, testing and cell bank storage sites have been listed, GMP compliance for all listed sites
is confirmed.

The active substance (AS) manufacturing is well described: the up-stream process begins with thawing
of a vial of the working cell bank, which is a Chinese Hamster Ovary cell line transfected with SB12
expression vector. After thawing of the WCB vial, the culture is serially expanded in cell mass and
volume for inoculation into the production bioreactor.

The down-stream process starts with the affinity chromatography step: Harvested cell culture fluid is
initially captured and purified by affinity chromatography. The eluate is collected and undergoes a low
pH virus inactivation step before being further purified in series of chromatography. Subsequently, the
product is passed through a series of filters for virus reduction, concentrated and buffer exchanged
using tangential flow filtration. The final ultrafiltration pool is formulated with formulation buffer, and
then filtered into AS bags. The filled AS bags are stored frozen.

Flow charts providing a high level overview of the manufacturing process as well as detailed narrative
descriptions of the individual steps were included. Process controls (e.g. those impacting critical
process parameters) as well as performance parameters (e.g. in-process tests) have been indicated in
the manufacturing process description. Definitions of these process and performance parameters was
provided in the dossier.

The batch and scales have been appropriately defined. One batch of AS is filled into multiple bags.

Control of materials

The raw and starting materials are briefly presented. Tabulated overviews of compendial and non-
compendial materials used in the manufacturing process are shown. For the non-compendial materials
in-house tests will be performed; for the majority of non-compendial materials the applicant indicates
to perform testing in order to verify the manufacturer CoA certificates of analysis (CoAs). For non-
compendial raw materials used in SB12 AS manufacturing process Certificates of analysis (CoAs) have
been provided. Microbial control of cell culture reagents was sufficiently described.

The compositions of the media used in the SB12 cell culture process were provided. The applicant
confirms that the change notification would be made in case of change. The composition of solutions
for the purification process was included in the dossier.

Raw materials of animal origin used for SB12 host cell construction and cell line development as well
as materials of biological origin used during the active substance manufacturing process are listed as
well. A detailed discussion on the materials of animal origin is described in the dossier.

The source, history and generation of the cell line has been appropriately described: The host cell line
is Chinese hamster ovary cell line. The DNA fragments coding SB12 heavy chain and SB12 light chain
were chemically synthesized based on the reference amino acid sequence of Soliris. The expression
plasmid vectors were prepared and introduced into the host cells by transfection. The production cell
line was generated by stable pool selection and single clone selection in chemically defined media.

The cell bank system is comprised of the master and the working cell bank. Appropriate information in
accordance with ICH Q5A and Q5D on the establishment, testing/characterisation, and storage of the
cell banks has been provided. A new expiry date is assigned to cell banks after periodical stability
testing. The manufacturing and testing strategy in case of replacement of the working cell bank has
been described. In addition to the master and the working cell bank, an end of production cell bank for
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SB12 was generated and tested to characterise the stability of cell line at the end of its usable life
cycle. Finally, stability of the SB12 cell substrate was confirmed by genetic and phenotypic analysis
methods.

Control of critical steps and intermediates

The process control strategy is generally endorsed. The control of the active substance manufacturing
process is described in the dossier: The process controls are divided into process parameters (inputs)
and performance parameters (outputs). Key and critical process parameters as well as in-process
gateways, critical in-process gateways (CIPGs), in-process tests (IPTs), and critical in-process tests
(CIPTs) have been defined. For each individual manufacturing step, process and performance
parameters with their respective action ranges and/or in-process specifications are outlined. The
initially proposed control strategy of host cell proteins (HCPs) was not accepted and consequently
implementation of a release specification was requested. To address the concern an in-process
specification (IPS) and a revised action range was set. This improved control strategy can be accepted.
A brief description of the used HCP assay was given. The method has been validated according to ICH
Guideline Q2 (R1).

Process validation and/or verification

Process validation included a number of studies which investigated a) process performance
qualification (PPQ) of both the cell culture and the purification process, b) impurity clearance to show
that the intended purification process is able to reduce the impurities to acceptable levels in
accordance with the pre-determined acceptance criteria, ¢) hold times for process intermediates, d)
resin lifetime to demonstrate that the chromatography column resins are capable of maintaining
acceptable performance characteristics over extensive cycling, and e) the shipping qualification.

Several PPQ batches had been produced, and met the acceptance criteria. Based on the results of the
process validation, the manufacturing process is considered validated for active substance commercial
manufacturing. However, a single batch was terminated due to the presence of microbial
contaminants. Since there was no breach of GMP practice with low possibility of recurrence and
immediate detection of the event was performed, the risk category was determined as low with the
requirement of an investigation for root cause analysis. A detailed summary of the conducted root
cause investigation of this microbial contamination during process validation has been submitted.
Based on the investigation results, it was concluded that there was no process or product impact due
to termination of the certain batch. An alternative batch was started as a replacement batch and met
all pre-determined specification.

The clearance studies of process-related impurities involved studies for cell derived impurities (HCP,
host cell DNA), cell-culture process derived impurities, and impurities derived from the downstream
purification process (protein A leachate). Impurity clearance was validated by using direct
measurements of the impurities in process intermediates for the PPQ batches, or by using scale-down
spiking models. The overall clearance factor for certain impurities was calculated and the lowest
detected log reduction value (LRV) was considered effective in impurity reduction. Presented data from
PPQ batches and clearance studies of process-related impurities demonstrated that their levels are well
below their acceptable daily intake (ADI).

Resins lifetime studies to evaluate the performance of chromatography resins used in the purification
process were performed at laboratory scale based on the scale-down models to determine appropriate
resin lifetimes without any potential product loss and impact on process performance and product
quality. In addition to the resin life cycle studies performed at small scale, the applicant evaluates the
lifetime of the resins at manufacturing scale. Data for output parameters will be collected according to
a protocol until the maximum number of cycles is reached. These protocols for evaluation of the resin
lifetimes at manufacturing scale have been submitted and are satisfactory.
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Appropriate hold time stability studies in order to qualify that process intermediates are stable for their
maximum allowable holding times have been conducted. Intermediate hold times for commercial
manufacturing have been established based on the validated hold times and can be agreed on.

By shipping qualification studies, the shipping system was validated to assure the quality of the
product.

Manufacturing process development

In the section Manufacturing Process Development the outcome of a quality attribute risk assessment
in order to categorise individual product quality attributes either critical or non-critical was presented.
The methodology employed for quality attribute risk assessment of SB12 was a modified risk ranking
and filtering, in which the potential impact on efficacy (potency), immunogenicity, pharmacokinetics
(PK)/pharmacodynamics (PD), safety of the product, and the uncertainty were factored into
determining the degree of risk. Numerical scoring systems for the ‘impact factor’ and ‘uncertainty
factor’ were used to determine the overall risk score, defined as the ‘risk priority number (RPN)".The
methodology as well as the proposed classification of quality attributes in critical and non-critical
attributes can be agreed.

The development history of the AS manufacturing process was summarised including a process
description from the pilot-scale to the commercial scale process. The pilot manufacturing process was
developed based on the laboratory scale experiments to support the development for a clinical
manufacturing process. The clinical manufacturing process was further developed to the PPQ
manufacturing process, only minor changes were introduced from the clinical to the process validation
manufacturing. The development of the manufacturing process was done on several process risk
assessments as well as on process characterisation studies conducted on appropriately qualified scale
down models. Finally, the applicant introduced some changes post-PPQ activities in the input and
output parameters which were revised. The revision took place by the process knowledge gained from
the validation campaign, manufacturing experience, additional process characterisation results, risk
assessments, and overall process capabilities taken into account. Following the post PPQ activities the
applicant indicated that an in-process test was removed. The applicant will continue to monitor this
parameter during 30 batches or more. The control strategy will be re-classified after 30 batches or
more based on the monitored results.

In order to ensure that the batches used at each stage of SB12 development are representative of
subsequent development stages, and that changes in the manufacturing process at each stage of
development do not affect product quality, two comparability studies were conducted. Comparability
assessment was performed based on the quality attributes for release test items and extended
characterisation studies. The extended characterisation included physicochemical and biological assays.
In addition, comparative stability studies were performed to evaluate the degradation patterns among
SB12 batches (pilot, clinical, and PPQ active substance batches).

The first study evaluated the comparability between SB12 clinical and PPQ batches, and the second
study the comparability between SB12 pilot and clinical batches. Comparability between active
substance materials derived from the different process version has been demonstrated, some issues
identified in the first assessment round could be solved with the responses. These issues were related
to the calculation of comparability range. The applicant re-calculated comparability range with more
appropriate narrow range and re-assessed batches with re-calculated range in the responses. Some of
the results were slightly outside the re-calculated comparability range. But the applicant’ s justification
for these outliers can be followed and the conclusion that these slight differences observed are not
considered significant can be accepted.

Assessment report
EMA/203468/2023 Page 15/129



As requested the data from the individual batches used for the initial calculation of the comparability
ranges are provided. These data also confirm a comparable quality profile of the different process
version.

An extensive and sound discussion on the applied statistics has been provided which is considered
appropriate.

In addition comparability between pilot and clinical batches has been sufficiently established. Batch
release results of several produced pilot AS, clinical AS, and clinical FP batches are shown and do not
indicate any significant differences between pilot and clinical batches. Together with the data from the
comparative in-depth characterisation showing comparability of primary and higher order structure
comparability between pilot and clinical batches is confirmed.

Characterisation

SB12 was characterised by a comprehensive battery of physicochemical and biological tests using
sensitive and orthogonal state-of-the art qualified analytical methods in accordance with ICH Guideline
Q6B. For the majority of quality attributes characterisation was conducted with PPQ active substance
as well as with PPQ drug product batches. The selection of AS and FP batches included into the in-
depth characterisation of SB12 is appropriate and agreed.

Primary structure and post-translational modifications included characterisation of molecular weights,
amino acid sequencing, peptide mapping, N- and C-terminal sequencing, determination of the
extinction coefficient, and characterisation of oxidation and deamidation variants. Glycan profiles were
studied via identification of N-linked glycosylation sites, N-glycan identification, and N-glycan profiling.
One glycosylation site (N-linked) has been identified. The purity/impurity profile and charged variants
were investigated by orthogonal method. Hydrophobic heterogeneities were also analysed. In-depth
characterisation of higher order structures was comprised of combination of methods to find out
specific structural charcter of the protein.,Protein concentration and subvisible particles were also
analysed in characterisation..

In summary an extensive in-depth characterisation of the relevant physicochemical has been
performed and the relevant discussion has been presented satisfactorily.

Biological characterisation was performed by an cell-based C5 inhibition assay, an anti-hemolytic
assay, a C5 binding assay via ELISA and an FcRn binding assay via SPR. These assays aim mostly on
high criticality attributes of SB12 and precisely reflect the mode of action of eculizumab. Additional
biological characterisation included an orthogonal C5 binding assay by SPR, binding to Fcy receptors by
SPR, and binding to C1qg by an ELISA. These assays that are not expected to be relevant for safety and
efficacy of the molecule since eculizumab has hybrid human IgG2-IgG4 heavy-chain constant regions,
which have been reported to be unable to activate CDC or bind to the Fc-y receptor of effector cells.
Functional activities related to the Fc domain Fc effector functions are not significantly involved in the
MoA; this is agreeable. Finally, binding to C5 polymorphic variants was studied by an ELISA. In
conclusion, the set of binding and cell-based assays is considered sufficient for biological
characterisation of SB12.

Impurities

A brief discussion of the potential product- and process-related impurities in SB12 active substance has
been provided. Process-related impurities include HCP and host cell DNA, protein A, leachate. During
active substance manufacturing process development, process-related impurities in the “in-process
samples” of clinical and PPQ batches were monitored as IPT or in-process measurement (IPM). The test
results were reported along with their action range for IPTs, or simply reported to evaluate process
consistency for IPMs.
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Product-related impurities include high-molecular and low-molecular species. The levels of product-
related impurities were determined using two orthogonal methods. In addition to the size-related
impurities, charge variants can also be thought as impurities. Although the relative contents of the
charge variants have been included in the SB12 AS release specification, the applicant showed that
charge variants have no impact on the biological activities.

Container closure system

The container closure comprises the multi-layered film structure bags The bags are sterilised by
gamma irradiation and are certified BSE/TSE free in compliance with the EMA guideline “Note for
guidance on minimising the risk of transmitting animal spongiform encephalopathy agents via human
and veterinary medicinal products” (EMEA/410/01 Rev.3) and Ph. Eur. 5.2.8. "Minimising the Risk of
Transmitting Animal Spongiform Encephalopathy Agents via Human and Veterinary Medical Products”.
As secondary packaging, the bag is covered by a protective shell.

Extractable studies have been conducted in order to determine the extractable amount of chemical
compounds which may migrate from the AS container closure system into model solvents of interest.
Organic compounds observed from these analyses went through a toxicological risk assessment. The
calculated tolerable exposure threshold (TE) and safety margins for each of these extractables,
detected in all solvent extracts of the SB12 AS storage bag, were provided.

The toxicological risk assessment conducted in the extracts showed that the organic compounds
detected and identified were present at levels not expected to pose a risk of adverse effects. A safety
margin for a single unit was calculated assuming the worst-case scenario. Summarising, the
assumption of the applicant, that the risk of detecting any of the listed extractables in the final product
is extremely low, can be followed.

Based on the results of the of the extractables study, which demonstrated a safety margin high enough
to conclude on a very low toxicological risk to the finished product, the applicant considered leachable
studies not necessary. Furthermore, the applicant outlined the long-term storage conditions where
release of leachables from the container closure system into the AS is unlikely to occur. Taking these
considerations into account, the omission of leachable studies is acceptable.

2.4.2.3. Specification

The AS release and shelf life specifications include tests for general tests (appearance, osmolality, pH),
identity (icIEF), quantity (protein concentration), biological activity (bioassay), purity and impurities
(SE-HPLC, CE-SDS, icIEF), and safety (endotoxins, microbial enumeration).

The proposed specifications address relevant quality attributes; however, no routine release tests for
any of the potential process-related impurities is included in the specifications. The proposed limits and
control strategy for controlling impurity were sufficiently justified and are acceptable.

The applicant has proven that the clearance of HC DNA, Protein A as well as HCPs impurities is
sufficient.

AS (and FP) endotoxin release acceptance criteria has been tightened, in order to allow Epysqli a
sufficient safety margin that has been validated over years of clinical practice in patients being treated
with Soliris.

Analytical procedures

An overview of the analytical procedures used for release and stability testing was presented. Either
Ph. Eur. methods are used or brief descriptions of the non-Ph. Eur. methods are provided. Validation
reports for the non-Ph. Eur. methods have been included whereas the safety relevant methods
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(endotoxin and microbial enumeration) have been verified to be suitable for their use. The methods
have been appropriately validated and are considered suitable as release and stability test for SB12.

The AS biological activity is controlled by:
- a C5 ELISA-based binding assay was designed to measure the relative binding activity of eculizumab
AS and FP to Reference Standard.

- a C5 inhibition assay to determine the relative potency of eculizumab AS and FP to Reference
Standard. Clq interacts with the Fc region of anti-CD20 antibody after binding to CD20 on the B-cell
surface, thus activating the classical complement cascade and a membrane attack complex (MAC) is
inserted into the cell membrane, with multiple MACs leading to cytolysis.. The relative potency of
eculizumab can be determined by measuring the inhibition of cytotoxicity.

A description of the used HCP assay was also given. The method is an SB12 process-specific assay
based on sandwich immunoassay using polyclonal antibodies produced against HCPs, which is the cell
line used to produce SB12. The HCP assay has been validated according to ICH Guideline Q2 (R1).

Certain tests used for release testing are not included in the stability testing. The provided justification
for omission of these tests is agreed.

Reference standards

The applicant has described its reference standards used throughout the development of SB12.
Different classes of reference standards including the Research Reference Standards, the Interim
Reference Standard, the Clinical Reference Standard, the Primary Reference Standard and the Working
Reference Standard were defined.

An appropriately characterised in-house primary reference standard (PRS) has been prepared from
appropriate AS batch considered representative of production. Primary reference standard was
qualified against previous reference standard by using validated or qualified analytical methods. This
strategy of potency assignment used for the primary reference standard is acceptable and will also be
used for qualification of future primary reference standards.

The stability program in place for the primary reference standard has been sufficiently described. The
currently available stability data do not indicate any trends or abnormalities. Consequently, an expiry
date is agreed.

The ICH guidance Q6B states that an in-house working reference material(s) used in the testing of
production lots should be calibrated against this primary reference material. The applicant indicated
that a working reference standard (WRS) will be prepared in 2nd quarter (Q2) of 2023, and will be
implemented via post-approval variation procedure. Currently, the PRS is used for QC release and
stability testing of SB12 AS and FP batches until the WRS is established and qualified for routine use.
The current reference standard system comprised of the primary reference standard is well managed
until the WRS is established. Based on this justification the implementation of the WRS post-approval
can be accepted (REC).

Batch analyses

Batch release data from AS batches produced so far have been presented. The AS batches complied
with the specifications valid at the time of testing. In general, the batch analyses data confirm that the
drug substance manufacturing process is able produce consistently material meeting predefined quality
criteria.

The specifications and their acceptance criteria have been justified and are agreed. In order to
establish the commercial acceptance criteria from batch analysis data, the historical AS and/or FP
batches were evaluated.
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2.4.2.4. Stability

The applicant provided the stability data of eculizumab AS for supporting the proposed shelf-life.

Real time stability data at long-term storage condition was provided for a pilot, clinical, PPQ batches.
For the same batches, also stability data from the completed stability studies under accelerated
storage condition was provided.

The applicant claims that the above batches can be used for establishing the shelf life claim as
representativeness for the commercial product is shown. Since any uncertainties identified in the
comparability studies in the dossier have been appropriately addressed, this conclusion can be
followed.

Regarding available stability data, no out-of-specification results and no significant trends have been
observed when stored at long-term storage condition and thus indicate that the AS is stable under
long-term storage conditions.

In summary there is a sufficient stability data available which confirms that eculizumab AS is stable for
proposed shelf-life. Consequently, the proposed shelf-life for eculizumab AS can be accepted.

2.4.3. Finished Medicinal Product

2.4.3.1. Description of the product and pharmaceutical development

Epysqli finished product is a sterile, clear, colourless, preservative-free solution and presented as a
single-use vial containing 300 mg of eculizumab for concentrate for solution for infusion intravenously.
Epysqli has been developed as a similar biological medicinal product (biosimilar) to the reference
medicinal product Soliris.

The formulation of the FP contains 10 mg/mL eculizumab, trehalose dihydrate, sodium phosphate
monobasic monohydrate, sodium phosphate dibasic heptahydrate, and polysorbate 80. The formulation
is similar to the reference product Soliris but buffering agents are in different concentrations and the
stabiliser is trehalose dihydrate and not sodium chloride. Formulation studies with different stabiliser
and the stability under various conditions were performed. As a result, trehalose dihydrate was found
better to stabilise Epysqli. The list of excipients is included in section 6.1 of the SmPC and in paragraph
2.4.1 of this report.

All physicochemical and biological properties of the FP are closely correlated with the characteristics of
the AS.

Epysqli FP is intended for intravenous infusion. The total amount of Epysqli FP from the vial is
withdrawn using a sterile syringe and the recommended dose is transferred to an infusion bag. In the
infusion bag, Epysqli FP is diluted to required concentration with sodium chloride 9 mg/mL (0.9%)
solution for injection, sodium chloride 4.5 mg/ml (0.45%) solution for injection or 5% dextrose in
water. The suitability of the formulation has been assessed in in-use stability studies. Therefore, no
dedicated compatibility studies have been conducted.

Epysqli clinical FP batches and PPQ batches were manufactured at the same FP manufacturer. Epysqli
PPQ FP manufacturing process is similar to that of Epysqli clinical FP but many minor process changes
proposed for process optimisation.

The applicant presented a risk assessment where these changes in the manufacturing of the clinical
batches and the PPQ batches are estimated as low risk. Comparability data of the clinical batches with
the PPQ batches at FP level have been presented in the dossier.
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Further a comparison of process controls between Epysqli PPQ and post PPQ batches was performed.
The rationale to every process parameter of the manufacturing steps was given and classification
changes were sufficiently justified. Process characterisation studies were performed.

An engineering batch has been manufactured in order to verify manufacturing process parameters and
process consistency like mixing, sterile filtration steps, different filling studies and visual inspection.
Satisfactory results were obtained.

The FP primary packaging material consists of a Type I glass vial and a rubber stopper. Container
closure integrity has been studied during development of Epysqli FP and this test is included in the on-
going stability studies.

In order to assess the suitability of the container closure system, extractables and leachables studies
were conducted. Experimental design and description of the analytical methods (GC/MS and LC/MS) for
“extractables and leachables” are well presented. In the “extractables” study a number of volatile
organic compounds (VOC) and semi-volatile organic compounds (SVOC) and non-volatile organic
compounds (NVOC) were detected which were at or above the reporting level and they might be found
in the FP in extreme conditions. The extractable compounds that are expected to be at or above the
AET (analytical evaluation threshold) level will be monitored by the applicant during the ongoing
leachables study, regardless of their volatility. The compounds will be continuously monitored at
further time points in this study and subject to toxicological assessment if necessary. The applicant
commits to submit the results for the remaining time points of the leachable study under long-term
and accelerated storage conditions when these data become available (REC).

2.4.3.1. Manufacture of the product and process controls

Epysqli FP manufacturing process was validated at the proposed commercial manufacturing site. This
facility could provide GMP certificates upon the request of the CHMP (Major Objection) and addresses
any inquiry on the manufacturing activities of Epysqli product.

FP testing site is the same as for the. Its valid GMP certificate is available. EU batch release is
conducted by Samsung Bioepis in Delft, Netherlands. The submitted GMP certificate is older than three
years (issued in May 2019) but this extension can be accepted based on the QUESTIONS AND
ANSWERS ON REGULATORY EXPECTATIONS FOR MEDICINAL PRODUCTS FOR HUMAN USE DURING
THE COVID-19 PANDEMIC stating that “The validity of GMP certificates for manufacturing/importing
sites of active substances and/or finished products in the EEA should be extended until the end of 2023
without the need for further action from the holder of the certificate”.

The manufacturing process is sufficiently described and a flowchart was presented. The process is
divided into 7 steps starting from AS thawing and ending to storage. Homogeneity of pooled AS and
product quality is ensured by validated manufacturing process and in-process testing. The main
procedures are filtration to reduce bioburden into the pooling vessel, mixing, sterile filtration and
aseptic filling, stoppering/capping into vials.

In-process tests and controls are clearly presented and are adequately defined to each step where it is
applicable. Furthermore, critical and key controlled parameters are defined to all steps applicable.

The control strategy in place for the FP manufacturing process is adequate.

Process validation of the SB12 FP manufacturing process has been carried out in the production facility
of FP manufacturer. The manufacturing process has been validated on several consecutive PPQ batches
according to the commercial process. Critical process parameters and critical quality attributes are
taken into account and validated in each step applicable.
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Filter sterility for Epysqli FP manufacturing was successfully validated by the manufacturer of the filter.

Media fill qualification was successfully conducted at the Epysqli FP manufacturing site, applying a
bracketing approach. The data of this media fills are acceptable. Validation of the aseptic process was
performed with several media fill runs.

Shipping qualification is performed for the Epysqli FP in bulk packaging and final packaging to ensure
shipping stability.

2.4.3.2. Product specification

The finished product release and shelf-life specifications includes tests for general tests (appearance
(clarity, colour, visible particles), osmolality, pH), identity (icIEF), quantity (protein concentration,
extractable volume), biological activity (bioassay), purity and impurities (SE-HPLC, CE-SDS, icIEF), and
safety (sterility, endotoxins, container closure integrity, particulates).

The panel of analytical procedures is adequate to monitor and control SB12 FP quality at release and
during shelf life. The current control strategy for Polysorbate 80 content in AS and FP is sufficiently
described and the justification acceptable.

The acceptance criteria of shelf-life specifications for some tests were questioned and tightened during
the procedure considering also clinically qualified purity profile for the reference product Soliris.

Nitrosamine impurity risk assessment has been conducted in accordance with the EMA principles
outlined in the “Assessment report Procedure under Article 5(3) of Regulation EC (No) 726/2004"
(EMA/369136/2020)". In conclusion, no risk of nitrosamine contamination in Epysqli AS manufacturing
process was concluded for Epysqli finished product and therefore, no additional control measures are
deemed necessary.

A risk