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1. Background information on the procedure

1.1. Submission of the dossier

The applicant Mylan Ireland Limited submitted on 5 November 2020 an application for marketing
authorisation to the European Medicines Agency (EMA) for Fingolimod Mylan, through the centralised
procedure under Article 3 (3) of Regulation (EC) No. 726/2004- ‘Generic of a Centrally authorised
product’. The eligibility to the centralised procedure was agreed upon by the EMA/CHMP on 25 June
2020.

The application concerns a generic medicinal product as defined in Article 10(2)(b) of Directive
2001/83/EC and refers to a reference product, as defined in Article 10 (2)(a) of Directive 2001/83/EC,
for which a marketing authorisation is or has been granted in the Union the basis of a complete dossier
in accordance with Article 8(3) of Directive 2001/83/EC.

The applicant applied for the following indication:

Fingolimod Mylan is indicated as single disease modifying therapy in highly active relapsing remitting
multiple sclerosis for the following groups of adult patients and paediatric patients aged 10 years and
older:

. Patients with highly active disease despite a full and adequate course of treatment with at least
one disease modifying therapy (for exceptions and information about washout periods see sections
4.4 and 5.1).

or

o Patients with rapidly evolving severe relapsing remitting multiple sclerosis defined by 2 or more

disabling relapses in one year and with 1 or more Gadolinium enhancing lesions on brain MRI or a
significant increase in T2 lesion load as compared to a previous recent MRI.

The legal basis for this application refers to:
Generic application (Article 10(1) of Directive No 2001/83/EC).

The application submitted is composed of administrative information, complete quality data and a
bioequivalence study with the reference medicinal product Gilenya instead of non-clinical and clinical
unless justified otherwise.

The chosen reference product is:

Medicinal product which is or has been authorised in accordance with Union provisions in force for not
less than 8 years in the EEA:

o Product name, strength, pharmaceutical form: Gilenya 0.5 mg hard capsules
o Marketing authorisation holder: Novartis Europharm Limited
o Date of authorisation: 17-03-2011
o Marketing authorisation granted by:
— Union
. Marketing authorisation number: EU/1/11/677/001-006

Medicinal product authorised in the Union/Members State where the application is made or European
reference medicinal product:

° Product name, strength, pharmaceutical form: Gilenya 0.5 mg hard capsules
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o Marketing authorisation holder: Novartis Europharm Limited
o Date of authorisation: 17-03-2011
o Marketing authorisation granted by:

— Union
. Marketing authorisation number: EU/1/11/677/001-006

Medicinal product which is or has been authorised in accordance with Union provisions in force and to
which bioequivalence has been demonstrated by appropriate bioavailability studies:

o Product name, strength, pharmaceutical form: Gilenya 0.5 mg hard capsules
. Marketing authorisation holder: Novartis Europharm Limited

. Date of authorisation: 17-03-2011

o Marketing authorisation granted by:

— Union

— Marketing authorisation number(s): EU/1/11/677/001-006
° Bioavailability study number(s): study FING-CAZ-1001

Information on paediatric requirements
Not applicable

Information relating to orphan market exclusivity

Similarity

Pursuant to Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, the applicant did not submit a critical report addressing the possible similarity with authorised
orphan medicinal products because there is no authorised orphan medicinal product for a condition

related to the proposed indication.
Scientific advice

The applicant did not seek Scientific advice from the CHMP.

1.2. Steps taken for the assessment of the product

The Rapporteur appointed by the CHMP were:

Rapporteur: Nevenka Trsinar Brodt

The application was received by the EMA on

5 November 2020

The procedure started on

26 November 2020

The Rapporteur's first Assessment Report was circulated to all CHMP members on

15 February 2021

The PRAC Rapporteur's first Assessment Report was circulated to all PRAC members on

01 March 2021

The CHMP agreed on the consolidated List of Questions to be sent to the applicant during
the meeting on

25 March 2021

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

22 April 2021
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The Rapporteurs circulated the Joint Assessment Report on the applicant's responses to
the List of Questions to all CHMP members on

31 May 2021

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

10 June 2021

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
Fingolimod Mylan on

24 June 2021

2. Scientific discussion

2.1. Introduction

The product Fingolimod Mylan 0.5 mg hard capsules was developed as a generic equivalent to the
innovator’s product Gilenya 0.5 mg hard capsules. Gilenya was authorised in the EU on 17.03.2011.

The indication proposed for Fingolimod Mylan is the same as authorised for the reference medicinal
product Gilenya:

Fingolimod Mylan is indicated as single disease modifying therapy in highly active relapsing remitting
multiple sclerosis for the following groups of adult patients and paediatric patients aged 10 years and
older:

e Patients with highly active disease despite a full and adequate course of treatment with at least
one disease modifying therapy (for exceptions and information about washout periods see
sections 4.4 and 5.1).

or

e Patients with rapidly evolving severe relapsing remitting multiple sclerosis defined by 2 or more
disabling relapses in one year and with 1 or more Gadolinium enhancing lesions on brain MRI or
a significant increase in T2 lesion load as compared to a previous recent MRI.

Fingolimod is a sphingosine 1-phosphate receptor modulator. Fingolimod is metabolised by sphingosine
kinase to the active metabolite fingolimod phosphate. By acting as a functional antagonist of S1P
receptors on lymphocytes, fingolimod phosphate blocks the capacity of lymphocytes to egress from
lymph nodes, causing a redistribution, rather than depletion, of lymphocytes. This redistribution reduces
the infiltration of pathogenic lymphocytes, including pro-inflammatory Th17 cells, into the CNS, where
they would be involved in nerve inflammation and nervous tissue damage.

In accordance with the Guideline on the Investigation of bioequivalence (CPMP/EWP/QWP/1401/98) as
well as the Guideline on Bioanalytical method validation (CPMP/EWP/QWP/1401/98 Rev. 1/ Corr **)and
Fingolimod product-specific bioequivalence guidance (EMA/CHMP/154812/2016), the applicant
submitted one fasting bioequivalence study to support the application (study FING-CAZ-1001 on 0.5 mg
strength).
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2.2. Quality aspects

2.2.1. Introduction

The finished product is presented as hard capsules containing 0.56 mg of fingolimod hydrochloride as
the active substance, corresponding to 0.5 mg of fingolimod.

Other ingredients are:

e Capsule content: calcium hydrogen phosphate dihydrate, glycine, colloidal anhydrous silica and
magnesium stearate,

e Capsule shell: gelatin, titanium dioxide (E171), yellow iron oxide (E172) and red iron oxide
(E172),

e Printing ink: shellac (E904), propylene glycol (E1520), black iron oxide (E172) and potassium
hydroxide.

The product is available in PVC/PCTFE-Alu blisters, PVC/PE/PVdC-Alu blisters and HDPE bottles with child-
resistant PP closure with wad containing aluminium induction sealing liner as described in section 6.5 of
the SmPC.

2.2.2. Active substance

General information

The chemical name of the active substance is 2-amino-2-(4-octylphenethyl)propane-1,3-diol
hydrochloride corresponding to the molecular formula Ci9H33NO2.HCI. It has a relative molecular mass
of 343.93 g/mol and the following structure:

OH

O ©)
¢l HaN
OH

Figure 1: Active substance structure

The active substance is a white or almost white powder, freely soluble in water and in ethanol (96 %)
and practically insoluble in heptane.

The active substance has a non-chiral molecular structure.

Fingolimod hydrochloride exhibits polymorphism and 4 distinct polymorphic forms are known (form I,
form II, form III and hydrate form). The manufacturing process used by the CEP holder consistently
produces one polymorphic form. An identification test is included in the active substance specification to
confirm the desired polymorphic form. Conversion to other polymorphic forms occurs at elevated
temperature and at elevated humidity. The material rapidly transitions back to the desired polymorphic
form once returned to room temperature.
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As there is a monograph of fingolimod hydrochloride in the European Pharmacopoeia, the manufacturer
of the active substance has been granted a Certificate of Suitability of the European Pharmacopoeia
(CEP) for fingolimod hydrochloride which has been provided within the current Marketing Authorisation
Application.

Manufacture, characterisation and process controls

The active substance is manufactured by one manufacturing site.
The relevant information has been assessed by the EDQM before issuing the Certificate of Suitability.

Details of container closure system are specified in the CEP issued by EDQM for Fingolimod Hydrochloride
Ph. Eur.

Specification

The active substance specification includes tests for: appearance (visual), solubility (Ph. Eur.),
identification (IR, test for chloride), water content (KF), sulphated ash (Ph. Eur.), related substances
(HPLC), assay (HPLC), residual solvents (HSGC), particle size (Malvern) and identification (XRPD).

The active substance specification applied by the finished product manufacturer includes the tests and
requirements stated in Ph. Eur. monograph for fingolimod hydrochloride and those on the CEP, including
the additional tests for residual solvents which are included in the CEP. Two additional specification
parameters are tested by the active substance manufacturer: identification (by PXRD) to confirm
formation of desired polymorph form and testing for one additional impurity. The relevant information
regarding these tests has been assessed by EDQM before issuing the Certificate of Suitability. The
finished product manufacturer uses the same analytical methods as the active substance manufacturer.

Particle size is only tested by the finished product manufacturer. The analytical method has been
adequately described and validated in accordance with the ICH guidelines. The specification limit has
been set based on the particle size distribution of the active substance batches used to manufacture
finished product, including those that were used in the bioequivalence study.

Stability

The relevant CEP for fingolimod hydrochloride does not include a re-test period.

Stability data from three production-scale batches of active substance from the proposed manufacturer
stored in a container closure system representative of the commercial packaging for up to 60 months
under long term conditions (5°C = 3°C) and for up to 6 months under accelerated conditions (25°C /
60% RH) according to the ICH guidelines were provided.

The stability studies were performed before the Ph. Eur monograph for fingolimod hydrochloride became
effective. For the stability studies, loss on drying (NMT 0.5%) was tested instead of the water content
according to Ph. Eur. The limits for impurities were higher than the Ph. Eur. specification limits (not more
than 0.10%) for the specified impurities. All results were within the Ph. Eur. specification for fingolimod
hydrochloride.

The analytical method used for assay and related substances has been demonstrated to be stability
indicating.

The applicant did not test photolytic degradation of the active substance according to ICH Q1B and this
can be accepted as the active substance is stored protected from light.
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The stability results indicate that the active substance manufactured by the proposed suppliers is
sufficiently stable. The stability results justify the proposed retest period and storage conditions.

Description of the product and Pharmaceutical development

The finished product is a hard capsule with brown-orange opaque cap and white opaque body, printed
with *MYLAN’ over ‘FD 0.5’ in black ink on both the cap and body. Each capsule is approximately 16 mm
in length.

The capsules are purchased as pre-printed empty capsule shells; therefore, the finished product
manufacturer does not test and release the individual components of the capsule shells.

The description and composition of the finished product is adequate. All excipients, capsule shell
components and printing ink components are well-known pharmaceutical ingredients and their quality is
compliant with Ph. Eur. standards, except iron oxide yellow, red and black which are not described in
Ph. Eur. but comply with Commission Regulation (EU) No. 231/2012. There are no novel excipients used
in the finished product formulation. The list of excipients is included in section 6.1 of the SmPC.

The aim of pharmaceutical development was to develop a generic version of the reference medicinal
product Gilenya, 0.5 mg hard capsules.

The qualitative composition of the excipients is different in Fingolimod Mylan compared to the reference
medicinal product and optimisation studies were conducted to select fill weight, filers and disintegrants.
The compatibility of the excipients with the active substance has been confirmed.

The reference medicinal product is an immediate release product with low dose of active substance.
Therefore, content uniformity and maintenance of assay were considered critical criteria for selecting an
appropriate manufacturing process. During development, the manufacturing process was optimised.

The quality target product profile (QTPP) was defined and critical quality attributes (CQAs) were
identified. These CQAs include assay, content uniformity, dissolution and related compounds. A risk
assessment of the active substance attributes, formulation variables and manufacturing process
variables was performed to evaluate their impact on the finished product CQAs. No design space was
applied.

The choice of routine dissolution method has been adequately justified. The applicant adequately
demonstrated the optimal concentration for the surfactant. The discriminatory power of the proposed
dissolution method has been demonstrated at the dissolution specification limit.

A bioequivalence study was performed with relevant batches of the test and the reference medicinal
products. Please refer to the clinical section for further details of this study. The test product used in the
bioequivalence study is identical to the proposed commercial formulation.

Comparative dissolution profiles of the bioequivalence batches of the test product and the reference
product have been presented in 3 media with addition of surfactant (release media, pH 4.5 acetate buffer
and pH 6.8 phosphate buffer). The similarity factor (f2) values were calculated. In release media the
dissolution profiles are similar for test and reference medicinal product. In pH 4.5 and 6.8 dissolution
profiles are different. This difference was justified by the difference in qualitative and quantitative
composition and in the manufacturing process between test and reference medicinal product.

Comparative in vitro dissolution tests between test and reference medicinal product in 3 media (pH 1.2,
4.5 and 6.8) without the use of surfactant have also been conducted in accordance with the Guideline
on Investigation of Bioequivalence (CPMP/EWP/QWP/1401/98 Rev. 1). At pH 1.2, the dissolution profiles
are comparable. At pH 4.5 and pH 6.8, the dissolution results show that the inclusion of SLS is required
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to enhance the dissolution kinetics and solubility of the product. Fingolimod hydrochloride is insoluble in
pH 6.8, therefore the dissolution is minimal for the reference and the test medicinal product. The
information provided is sufficient to justify the selected dissolution conditions.

The finished product is proposed for use in adult patients and paediatric patients from 10 years and
older. Relevant aspects of the specific needs of the paediatric population have been sufficiently discussed.

The product is presented in the following packaging types:
e PVC/PE/PVdC - Alu blister pack
e PVC/PCTFE - Alu blister pack

e High density polyethylene (HDPE) bottle pack with polypropylene (PP) child resistant closure with
wad containing aluminium induction sealing liner

Adequate data has been provided for the container closure systems and the materials comply with Ph.
Eur. and EC requirements.

In addition to the commercial packaging, bulk packs are described in the dossier (low-density
polyethylene (LDPE) bags in an outer triple laminated bag placed in suitable tertiary packaging.)

Manufacture of the product and process controls

The finished product manufacturing process is a non-standard manufacturing process due to the low
content of active substance in the medicinal product. The manufacturing process consists of a
combination of several blending steps, dry granulation and final encapsulation.

The manufacturing process is described in sufficient detail and the in-process controls are adequate for
this type of manufacturing process and pharmaceutical form.

A holding-time study of process intermediates has not been performed. The entire manufacturing process
is completed within 30 days. The start of shelf life of the finished product is determined in compliance
with the Note for Guidance on start of shelf life of the finished dosage form (CPMP/QWP/072/96).

The filled capsules may be stored and transported as bulk product packaged in LDPE bags. The bulk
packaging is described in the dossier and stability data is provided. The proposed shelf life of 12 months
for bulk product is acceptable based on the provided stability data.

The control strategy for the critical steps is based on the process development studies performed.

The manufacturing process is considered as a non-standard as the amount of active substance in the
medicinal product is low. Therefore, the manufacturing process has been validated as required by three
consecutive production-scale batches. It has been demonstrated that the manufacturing process is
capable of producing the finished product of intended quality in a reproducible manner.

Product specification

The finished product release specifications include appropriate tests for this kind of dosage form:
description (visual), identification (HPLC-PDA, HPLC), dissolution (HPLC), uniformity of dosage units (by
content uniformity), related compounds (HPLC), assay (HPLC), microbial test (Ph. Eur.), colour
identification (visual) and water content (KF.).

Assessment report
EMA/CHMP/386085/2021 Page 12/38



The proposed specifications are compliant with ICH Q6A and cover appropriate parameters for this
dosage form.

The proposed limits for the impurities have been appropriately justified.

The analytical methods used have been adequately described and appropriately validated in accordance
with the ICH guidelines or reference is made to the relevant Ph. Eur. chapters.

The potential presence of elemental impurities in the finished product has been assessed on a risk-based
approach in line with the ICH Q3D Guideline for Elemental Impurities. Batch analysis data on 3 batches
using a validated ICP-MS method was provided, demonstrating that each relevant elemental impurity
was not detected above 30% of the respective PDE. Based on the risk assessment and the presented
batch data it can be concluded that it is not necessary to include any elemental impurity controls in the
finished product specification. The information on the control of elemental impurities is satisfactory.

A risk evaluation concerning the presence of nitrosamine impurities in the finished product has been
performed (as requested) considering all suspected and actual root causes in line with the “Questions
and answers for marketing authorisation holders/applicants on the CHMP Opinion for the Article 5(3) of
Regulation (EC) No 726/2004 referral on nitrosamine impurities in human medicinal products”
(EMA/409815/2020) and the “Assessment report- Procedure under Article 5(3) of Regulation EC (No)
726/2004- Nitrosamine impurities in human medicinal products” (EMA/369136/2020).

Considering the synthetic route of active substance, a risk of nitrosamine formation was identified.
Confirmatory testing was conducted, and several batches of active substance were analysed for
nitrosamine impurities. The results were below the detection limit of the analytical method. This is
acceptable considering the maximum daily dose of finished product. In response to a major objection
raised during the procedure, confirmatory testing was also conducted on the finished product. Several
finished product batches were also tested using a validated analytical method (GC-MS/MS). Based on
the information provided it is accepted that no risk was identified on the possible presence of nitrosamine
impurities in the active substance or the finished product. Therefore, no additional control measures are
deemed necessary.

Satisfactory information regarding the reference standards used has been presented.

Batch analysis results are provided for three production-scale batches confirming the consistency of the
manufacturing process and its ability to manufacture to the intended product specification.

Stability of the product

Stability data from three production-scale batches of finished product stored for up to 24 months under
long term conditions (25°C / 60% RH), for up to 12 months under intermediate conditions (30°C / 65%
RH) and for up to 6 months under accelerated conditions (40°C / 75% RH) according to the ICH
guidelines were provided. The batches of medicinal product are representative of those proposed for
marketing and were packed in the primary packaging proposed for marketing (blister packs
PVC/PE/PvdC, blister packs PVC/PCTFE and HDPE bottles).

Samples were tested for description, assay, dissolution, water, microbiological purity and related
substances. The analytical procedures used are stability indicating. Under intermediate and long-term
storage condition, all tested parameters remained within specification. Under accelerated storage
conditions, the level of two impurities increased above the specification limit and a significant decrease
in assay was observed.

In addition, a photostability study was conducted as defined in the ICH Guideline on Photostability Testing
of New Drug Substances and Products. The capsules were found not to be sensitive to light.
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An in-use stability study has been conducted for the bottle pack which confirmed stability for 180 days.

Data was presented for an open-pot stability study and the product was found to be stable for 90 days
at 25°C / 60 % RH.

A holding-time study of process intermediates has not been performed. A bulk pack is proposed for
holding the finished product before packaging or for transportation to any other approved re-packaging
site in European Economic Area. A simulated bulk pack has been studied for 6 months at accelerated
conditions (40°C / 75% RH), for 12 months at intermediate conditions (30°C / 65% RH) and for 12
months at long-term conditions (25°C / 60% RH). The stability data justify the proposed shelf life of 12
months for the bulk pack.

The start of shelf life of the finished product is determined in compliance with the Note for Guidance on
start of shelf life of the finished dosage form (CPMP/QWP/072/96).

Based on available stability data, the proposed shelf-life of 24 months as stated in the SmPC (section
6.3) is acceptable with the special precautions for storage outlined in section 6.4 of the SmPC (Do not
store above 25°C; Store in the original package in order to protect from moisture).

Adventitious agents

Gelatine obtained from bovine sources is used in the product. Valid TSE CEP from the suppliers of the
gelatine used in the manufacture is provided.

2.2.3. Discussion on chemical, and pharmaceutical aspects

Information on development, manufacture and control of the active substance and finished product has
been presented in a satisfactory manner. A major objection raised during the procedure in relation to
the risk of presence of nitrosamine impurities has been resolved and acceptable results from confirmatory
testing of the finished product have been presented. The results of tests carried out indicate consistency
and uniformity of important product quality characteristics, and these in turn lead to the conclusion that
the product should have a satisfactory and uniform performance in clinical use.

2.2.4. Conclusions on the chemical, pharmaceutical and biological aspects

The quality of this product is considered to be acceptable when used in accordance with the conditions
defined in the SmPC. Physicochemical and biological aspects relevant to the uniform clinical performance
of the product have been investigated and are controlled in a satisfactory way. Data has been presented
to give reassurance on viral/TSE safety.

2.2.5. Recommendations for future quality development

Not applicable.

2.3. Non-clinical aspects

2.3.1. Introduction

A non-clinical overview on the pharmacology, pharmacokinetics and toxicology has been provided, which
is based on up-to-date and adequate scientific literature. The overview justifies why there is no need to
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generate additional non-clinical pharmacology, pharmacokinetics and toxicology data. The impurity
profile has been discussed.

2.3.2. Ecotoxicity/environmental risk assessment

No Environmental Risk Assessment studies were submitted. This was justified by the applicant as the
introduction of Fingolimod Mylan manufactured by Mylan Ireland Limited is considered unlikely to result
in any significant increase in the combined sales volumes for all fingolimod containing products and the
exposure of the environment to the active substance. Thus, the ERA is expected to remain unchanged.

2.3.3. Discussion on non-clinical aspects

No non-clinical studies for fingolimod have not been performed by the applicant. The non-clinical data
are based on literature review of published studies in animals and in vitro models. Fingolimod is well-
known active substance clinically used in humans for more than 10 years and the CHMP agreed that no
further non-clinical studies are required.

The impurity profiles and excipients are discussed adequately.
The non-clinical aspects of the SmPC are in line with the SmPC of the reference product Gilenya.

In line with the Guideline on the Environmental Risk Assessment of Medicinal Products for Human Use
(EMEA/CHMP/SWP/4447/00), the justification for omission of an environmental risk assessment is
considered acceptable.

2.3.4. Conclusion on the non-clinical aspects

The CHMP considers the non-clinical aspects adequate to support this application.

2.4. Clinical aspects

2.4.1. Introduction

This is an application for a hard capsule containing 0.5mg of fingolimod hydrochloride. To support the
marketing authorisation application, the applicant conducted one bioequivalence study (FING-CAZ-1001)
with parallel design under fasting conditions. This study was the pivotal study for the assessment.

For the clinical assessment the Guideline on the Investigation of Bioequivalence
(CPMP/EWP/QWP/1401/98) and the Guideline on Bioanalytical method validation
(EMEA/CHMP/EWP/192217/09), as well as the fingolimod product specific bioequivalence guidance
(EMA/CHMP/154812/2016) are of particular relevance.

No CHMP scientific advice pertinent to the clinical development was given for this medicinal product.

GCP

The Clinical trials were performed in accordance with GCP as claimed by the applicant.

The applicant has provided a statement to the effect that clinical trials conducted outside the community
were carried out in accordance with the ethical standards of Directive 2001/20/EC.
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Clinical studies

To support the application, the applicant has submitted one bioequivalence study (FING-CAZ-1001):

Table 1: Tabular overview of clinical study

CTD - - y STUDY SUB
SECTION STUDY NUMBER AND TITLE STUDY TYPE TYPE DOSAGE

Single-Dose Fasting Bioequivalence Study of Fingolimod Capsules
(0.5 mg: Mylan) and GILENYA® Capsules (0.5 mg; Novartis) in

CTD section- Healthy Adult Male Volunteers Pharmacokinetics Fasting 1x0.5mg

5312
FING-CAZ-1001

2.4.2. Pharmacokinetics

Methods

Study design

The study FING-CAZ-1001 was a single-dose, randomised, one-period, two-treatment, parallel-designed
study with the objective to investigate the bioequivalence of Mylan Fingolimod capsules, 0.5 mg to
Novartis Gilenya capsules, 0.5 mg following a single, oral 0.5 mg dose administration in healthy male
volunteers under fasting conditions.

The study was conducted in six groups on 56 subjects total. In each group (28 subjects per treatment
arm), the subjects received one capsule of 0.5 mg of either test or reference products randomly on the
day of dosing as per the randomisation schedule under fasting conditions. Drug product was administered
after at least 10 hours overnight fasting. A fast was maintained for at least 4 hours after dosing.

Blood samples were collected in K2EDTA tubes at pre-dose (0 hours) and at intervals over 72 hours after
administration of dose, which is sufficient for a substance with a long half-life to characterise the plasma
concentration-time profile.

Each blood sample was divided equally into two (2) aliquots and stored upright in a freezer at —70°C
until shipment to the bio-analytical department for analysis.

Test and reference products

Test product (A): Fingolimod capsules, 0.5 mg
Batch No.: #2018990
Manufactured date: 04/2020

Expiry date (Retest Date):03/2022

Reference product (B): GILENYA capsules, 0.5 mg
Batch No.: #SUC32
MAH: Novartis Pharma GmbH, Germany

Batch site (biobatch): Not applicable
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Exp. Date: 07/2021

Population(s) studied

A total of 72 subjects were planned for enrolment as per protocol. Due to difficulties in recruitment
resulting from the COVID-19 pandemic, only 56 (28 per treatment arm) non-smoker, healthy, adult,
male volunteers of Asian ethnicity, black and white between 19 to 55 years of age weighing from 62.8
to 102.3 kg, with a Body Mass Index (BMI) range of 19.8 to 29.6 kg/mZ2, met eligibility requirements per
protocol, were enrolled for the study.

The subjects were dosed as per randomisation, one at a time, consecutively, at their scheduled intervals
during period 1 in six groups. On study day 1, each subject received either a single oral dose of 0.5 mg
(1 x 0.5 mg capsule) of the test product or the reference product.

All 56 subjects completed the clinical portion of the study successfully. However, 2 subjects (subject 19
and subject 20) had pre-dose fingolimod concentrations greater than 5% of Cmax and were excluded from
the pharmacokinetic analysis as per EMA guideline (CPMP/EWP/QWP/1401/98 Rev,1/Corr**) and the
protocol exclusion criteria. Therefore, only 54 subjects are included in the pharmacokinetic and statistical
analysis.

Analytical methods

Pre-study validation of the test method

A high-performance liquid chromatographic tandem mass spectrometric method for the determination
of fingolimod in K2EDTA human whole blood using automated sample preparation with liquid-liquid
extraction has been developed in 2014 and later modified three times (Project #13-026-00 - Project
#13-026-03). The method has been validated in 2014 and revalidated six times (from 03.06.2014 to
26.9.2020) in accordance with the requirements of the EMA Guideline on bioanalytical method validation
(EMEA/CHMP/EWP/192217/09).

Adequate certificates of analysis of the reference (fingolimod hydrochloride) and the internal standard
(fingolimod-d4) were provided, as well as the method SOPs and statements on GLP compliance.

The method met the acceptance criteria for all the validation parameters evaluated, demonstrating
acceptable performance.

Sensitivity of the lower limit of quantification (LLOQ) of 12 pg/ml with an acceptable accuracy and
precision has been demonstrated.

Long-term stability data of fingolimod co-spiked with fingolimod phosphate metabolite in human whole
blood at -70°C for 145 days showed stability of the subject samples stored under these conditions for
94 days.

Neither carry-over nor matrix effect was observed.

Selectivity of the fingolimod in the presence of co-administered drug (acetaminophen) and the fingolimod
phosphate metabolite has been demonstrated. The method has acceptable selectivity and specificity and
can accurately quantify concentration of fingolimod in human plasma.

The possibility of back-conversion of metabolite fingolimod phosphate was evaluated at the stage of
bioanalytical method validation. The stability in the presence of fingolimod phosphate showed that there
is no back-conversion of fingolimod phosphate to the fingolimod during the sample analysis and storage
and thus considered acceptable.
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Bioanalytical report

The analysis of the blood samples for fingolimod were carried out by the Bioanalytical Department of
Mylan Pharmaceuticals Inc.

A validated high-performance liquid chromatography electrospray ionisation tandem mass spectrometric
method (LC-ESI-MS/MS) for the determination of fingolimod in K2EDTA human whole blood was used to
assay all biostudy samples. Sample processing involved liquid-liquid extraction followed by LC-MS/MS
analysis. The method used a standard curve range of 12-600 pg/mL, based on analysis of 150 pL of
K2EDTA male whole blood with the limit of quantification was 12 pg/mL. A weighted (1/X2) linear
regression was used to determine slopes, intercepts, and correlation coefficients.

The bioanalytical laboratory study report including the complete analytical method package associated
with the biostudy and statement on GLP, protocol and SOP compliance and quality insurance audit have
been provided.

Adequate certificate of analysis for reference standard (USP Fingolimod hydrochloride) and internal
standard (Fingolimod-d4) were included in the dossier.

A total number of 1792 collected samples were received frozen and intact at the bioanalytical site.
However, only the primary set of samples (896 subject samples) was analysed for the biostudy.

Samples were stored at -70°C from the date of initial sample collection until the final day of sample
resulting in the maximum sample storage period of 94 days at -70°C. Stability of fingolimod co-spiked
with fingolimod phosphate in human whole blood has been demonstrated for 145 days of storage at -
70°C.

All samples of one subject were analysed together in one analytical run. Each run consisted of zero
sample, blank samples, ten calibration standards (12 pg/mL to 600 pg/mL), quality control samples in
duplicate (30 pg/mL, 125 pg/mL, 325 pg/mL and 450 pg/mL) and study samples. Correlation coefficients
(r) were >0.9982.

For the Quality control samples of fingolimod, at a low level, two middle levels, and a high-level
concentration, accuracy values were 96.82% - 98.43% and precision values 3.72% - 6.40%,
respectively.

The number of QC samples per one analytical run (4 QC levels in duplicate) corresponding to 12.5% of
64 study samples (4 subjects X 16 samples) analysed in one analytical run, which is considered adequate.

The re-assay of individual study samples and re-analysis of complete analytical batches was performed
according to the SOP MPI-SOP-BIO-GEN-0020. A total number of re-analysed individual study samples
was 2 of 896 samples. The reason for re-analysis was in both cases measurable concentration in subject
zero sample (pre-dose) and it is considered justified.

A total of 108 incurred samples were re-analysed according to SOP MPI-SOP-BIO-GEN-0023. Re-
analysed samples corresponding to 12,1% of 896 study samples and 98.1% of them met the acceptance
criteria specified in the Guideline on bioanalytical method validation (EMEA/CHMP/EWP/192217/2009).
The incurred sample reanalysis confirmed the reproducibility of the method.

Pharmacokinetic variables

Single-dose pharmacokinetic parameters for fingolimod were calculated using non-compartment
techniques.

The following pharmacokinetic parameters were determined:
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Primary pharmacokinetic parameters: Cmax, AUCo-72

Secondary pharmacokinetic parameters: Tmax

Statistical methods

Statistical analysis: Statistical analysis was performed on log-transformed pharmacokinetic parameters
Cmax and AUCo-72 of fingolimod using the SAS® Software (SAS Institute, Cary, NC).

Analysis of variance: Analysis of variance (ANOVA) was performed on log-transformed pharmacokinetic
parameters Cmax and AUCo-72 of fingolimod using PROC GLM of SAS® Software (SAS Institute, Cary, NC).

The presented data shows that groups and treatments were comparable in all known variables (e.g.,
age, sex, race, weight, BMI, height) that may affect the pharmacokinetics of the active substance.

Bioequivalence between the Test (Treatment A) and Reference (Treatment C) was tested by the 90%
confidence intervals for the ratio of the population geometric means (T/R) for the parameters.

Confidence intervals (CI) were determined for the In- transformed AUC72, and Cmax for fingolimod using
the treatments least squares means (LS-Means) obtained from ANOVA.

Bioequivalence was concluded when the 90% confidence intervals of geometric least square mean ratio
of the test and reference product falls within the acceptance range of 80% -125% for In-transformed
Cmax and AUCo-72.

Pharmacokinetic and statistical analyses were performed on the 54 subjects who completed study period
with test and reference product.

Results

The pharmacokinetic variables and statistical evaluation of fingolimod pharmacokinetic variables are
shown in the following Table 2 and Table 3.

Table 2: Pharmacokinetic parameters of Fingolimod of Test and Reference; N=54

‘ L i . Arithmetic Means (+ SD)
Pharmacokinetic Parameter Test Product Reference Product
AUCq_np (pgrhr/mL) 20924 (= 3791) 21548 (£ 3591)

Cmax (pg/mL) 347.4 (£ 64.32) 355.6 (£59.53)
tmax (hr)" 36.00 (14.00 - 36.00) 36.00 (16.00 - 36.00)

T - - -
median (111].11111]1111]- maxnmlm)
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Table 3: Statistical evaluation of Fingolimod pharmacokinetic parameters; N=54

Fingolimod
n =54
Arithmetic Arithmetic
Mean Mean LSMEANS . Inter-
Parameter (%CV) (%CV) Ratio ? 00;";::,35‘:1““ Subject P("oj,‘:;'"
A =Mpylan B = GILENYA® (A/B)* CV (%)
n=27 n=27
jﬁ;lﬁ;ﬁlm 20924 (18.12) 21548 (16.66) 0.97 89.43% — 104.87% 17.61 98.97
CPEAK 347.4 (18.51) 355.6 (16.74) 0.97 89.86% — 105.59% 17.83 > 99
| (pg/mL)
TPEAK 20.19 (33.75) 34.22(15.32)
(hr)

* Ratio (A/B) = e [ISMEAN of ANA-LNB)]. +1Jsed Natural Log Transformed Parameter

The test to reference ratio of geometric LS means and corresponding 90% confidence interval of the Cmax
and AUCo-72 were all within the acceptance range of 80-125%.

Concentrations for both reference and test drug in pre-dose time point were below the limit of
quantification except for 2 subjects (subjects 19 and 20). Those 2 subjects were excluded from PK and
statistical analysis.

No subject reached Cmax at the first sample time.

Considering the sampling period of 72h, and quantifiable concentrations at 72h, AUC(-») and residual
area do not need to be reported and it is sufficient to report AUC truncated at 72h, AUC(o-72n).

Safety data

All 54 subjects were included in the safety and tolerability evaluation.

Six post-dose adverse events were experienced by 5 subjects over the course of this study. The AEs
were mild in severity. No serious adverse events (SAEs) were reported.

There was 1 pre-dose adverse event (thermal burn) reported after signing of the ICF but prior to dosing
and, therefore, considered unrelated to either treatment.

There were 4 AEs (back pain, bradycardia, nasal congestion, rhinorrhoea) that were considered probably
related and 2 AEs (headache) that were considered possibly related to study drug (reference).

There were no AEs reported after the oral administration of test product.

Overall, Fingolimod Mylan was well tolerated as a single, oral 0.5 mg dose administered under fasting
conditions.

Conclusions

Based on the results of the bioequivalence study, Fingolimod Mylan 0.5 mg hard capsules is considered
bioequivalent with the reference product Gilenya 0.5 mg hard capsules.
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2.4.3. Pharmacodynamics

No new pharmacodynamic studies were presented and no such studies are required for this application.

2.4.4. Post marketing experience

No post-marketing data are available. The medicinal product has not been marketed in any country.

2.4.5. Discussion on clinical aspects

To support this application, the applicant has submitted a review of clinical data as well as one
bioequivalence study performed in 2020.

The bioequivalence study was designed as a one-period, two-treatment, parallel study bioequivalence
study to compare the bioavailability of 2 formulations of fingolimod (0.5 mg) under fasting conditions.

A total of 72 healthy, adult, human subjects were planned for enrolment as per protocol. However, due
to difficulties in recruitment resulting from the COVID-19 pandemic, only 56 (28 per treatment arm) met
eligibility requirements per protocol. The subjects were dosed in 6 groups as per randomisation, one at
a time, consecutively, at their scheduled intervals during period 1. All 56 subjects completed the clinical
portion of the study. Two subjects had pre-dose fingolimod concentrations greater than 5% of Cmax and
were excluded from the pharmacokinetic analysis as per EMA guideline. Therefore, only 54 subjects are
included in the pharmacokinetic and statistical analysis.

Overall, the study design is acceptable for substances with very long half-life and in line with the
Bioequivalence Guideline. According to the Fingolimod capsules 0.5 mg product-specific bioequivalence
guidance (EMA/CHMP/154812/2016), one single dose, parallel, fasting study with blood sampling for 72
hours is appropriate. The bioequivalence study was conducted under standardised conditions.

The study was conducted under fasting conditions, which is acceptable as the drug product can be taken
with or without food and the fasting condition is the most sensitive to identify differences between the
formulations.

Sampling time schedule seems adequate taking into account long tmax of fingolimod of around 12 - 16
hours.

As fingolimod is highly distributed in red blood cells, blood was used as matrix for the evaluation of
fingolimod (parent) concentrations, which is acceptable. The measurement of the parent compound
(fingolimod) in blood is in line with the requirements of the Fingolimod product-specific bioequivalence
guidance (EMA/CHMP/154812/2016).

Adequate information is provided on the test and reference products. The reference product marketed
in Germany is a suitable comparator of the generic product. The assayed content of the batch used as
test product did not differ more than 5% from that of the batch used as reference product.

The analytical method was validated, either pre-study or within study according to Guideline on
bioanalytical method validation (CPMP/EWP/QWP/1401/98 Rev. 1/ Corr **). Bioanalytical method had
satisfactory performance and was adequately validated.

The pharmacokinetic parameters measured/calculated are standard for a single-dose study. They are
acceptable and according to the Guideline on the Investigation of Bioequivalence and Fingolimod capsules
0.5 mg product-specific bioequivalence guidance (EMA/CHMP/154812/2016).
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The statistical method used for the pharmacokinetic analyses is considered acceptable. The ANOVA model
used is adequate for a bioequivalence study. Given that the study was conducted in 6 groups and those
groups were dosed at different time, exclusion of the interaction terms (Group, Group*Formulation) from
the ANOVA model was justified.

Furthermore, in view of the parallel design and in accordance with the guideline, a detailed analysis
comparing treatment groups was provided and showed that groups and treatments were comparable in
all known variables (e.g., age, sex, race, weight, BMI, height) that may affect the pharmacokinetics of
the active substance.

The 90% confidence intervals for In-transformed pharmacokinetic variables AUCo-72n and Cmax were within
the conventional bioequivalence range of 80% to 125%.

Both the formulations (Test and Reference) were well tolerated during the conduct of the study.

The clinical aspects of the SmPC are in line with the SmPC of the reference product.

2.4.6. Conclusions on clinical aspects

Based on the results of the bioequivalence study, Fingolimod Mylan 0.5 mg hard capsules is considered
bioequivalent with the reference product Gilenya 0.5 mg hard capsules.

The CHMP agrees that Fingolimod Mylan is acceptable from a clinical point of view.

2.5. Risk management plan

Safety concerns

Table 4: Summary of safety concerns

Summary of safety concerns

Important identified risks e Bradyarrhythmia (including conduction defects and
bradycardia complicated by hypotension) occurring post-first
dose

e Hypertension

e Liver transaminase elevation

e Posterior Reversible Encephalopathy Syndrome (PRES)

e Macular edema

e Infections, including opportunistic infections (PML, VZV,
herpes viral infections other than VZV, fungal infection)

e Reproductive toxicity

e Bronchoconstriction

e Skin cancer (Basal cell carcinoma, Kaposi's sarcoma,
Malignant melanoma, Merkel cell carcinoma, Squamous cell
carcinoma)

e Convulsions
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Summary of safety concerns

Important potential risks

Acute disseminated encephalomyelitis-like (ADEM-like)
events

Lymphoma

Other malignant neoplasms

Thrombo-embolic events

QT interval prolongation

Missing information

Long-term use in pediatric patients, including impact on
growth and development (including cognitive development)
Elderly patients (=65 years)

Lactating women

Patients with diabetes mellitus

Patients with cardiovascular conditions including myocardial
infarction, angina pectoris, Raynaud’s phenomenon, cardiac
failure or severe cardiac disease, increased QTc interval,
uncontrolled  hypertension, patients at risk for
bradyarrhythmia and who may not tolerate bradycardia,
patients with second degree Mobitz type 2 or higher AV
block, sick-sinus syndrome, sino-atrial heart block, history
of cardiac arrest, cerebrovascular disease and severe sleep
apnoea

Long-term risk of cardiovascular morbidity/mortality
Long-term risk of malignant neoplasms

Unexplained death

Switch from other disease modifying therapy

Pharmacovigilance plan

Only routine pharmacovigilance activities have been proposed.

Risk minimisation measures

Table 5: Summary table of pharmacovigilance activities and risk minimisation activities by

safety concern

Safety concern

Risk minimisation measures

Pharmacovigilance activities

Bradyarrhythmia (including
conduction defects and
bradycardia complicated by
hypotension) occurring post-

first dose

Routine risk

measures:

minimisation | Routine pharmacovigilance

activities and Specific adverse

SmPC sections 4.3, 4.4, 4.5 and
4.8

PL sections 2 and 4

Restricted medical prescription.
Additional risk  minimisation

measures:

reaction follow-up questionnaire
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Safety concern

Risk minimisation measures

Pharmacovigilance activities

e Physician’s checklist for
adult and paediatric
population

e Patient/Parent/Caregiver’s

guide
Hypertension Routine risk minimisation | Routine pharmacovigilance
measures: activities
SmPC sections 4.4 and 4.8
PL sections 2 and 4
Restricted medical prescription.
Additional risk  minimisation
measures:
Not applicable as there are no
additional  risk  minimisation
measures for this safety
concern.
Liver transaminase elevation Routine risk minimisation | Routine pharmacovigilance
measures: activities and Specific adverse

SmPC sections 4.2, 4.3, 4.4, 4.8
and 5.2

PL sections 2 and 4

Restricted medical prescription.
Additional

measures

risk  minimisation

e Physician’s checklist for

adult and pediatric
population

e Patient/Parent/Caregiver’s

reaction follow-up questionnaire

(PRES)

guide
Posterior Reversible | Routine risk minimisation | Routine pharmacovigilance
Encephalopathy Syndrome | measures: activities

SmPC sections 4.4 and 4.8

PL sections 2 and 4

Restricted medical prescription.
Additional risk  minimisation
measures:

Not applicable as there are no

additional risk  minimisation
measures for this safety
concern.
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Safety concern

Risk minimisation measures

Pharmacovigilance activities

Macular edema

Routine risk minimisation
measures:

SmPC sections 4.4 and 4.8

PL sections 2 and 4

Restricted medical prescription.
Additional risk  minimisation
measures:

for

e Physician’s  checklist

adult and pediatric
population

e Patient/Parent/Caregiver’s

Routine pharmacovigilance
activities and Specific adverse

reaction follow-up questionnaire

VZV, herpes viral infections
other than VzV, fungal
infection)

guide
Infections, including | Routine risk minimisation | Routine pharmacovigilance
opportunistic infections (PML, | measures: activities and Specific adverse

SmPC sections 4.3, 4.4 and 4.8
PL sections 2 and 4

Restricted medical prescription.
Additional

measures:

risk  minimisation

e Physician’s checklist for

adult and pediatric
population

e Patient/Parent/Caregiver’s

reaction follow-up questionnaire

guide
Reproductive toxicity Routine risk minimisation | Routine pharmacovigilance
measures: activities and Specific adverse

SmPC sections 4.3, 4.4, 4.6 and
5.3
PL section 2

Restricted medical prescription.

Additional risk  minimisation

measures:

e Physician’s checklist for
adult and paediatric
population

e Patient/Parent/Caregiver’s
guide
e Pregnancy-specific patient

reminder card

reaction follow-up questionnaire
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Safety concern

Risk minimisation measures

Pharmacovigilance activities

Bronchoconstriction

Routine risk minimisation
measures:

SmPC sections 4.4, 4.8 and 5.1
PL sections 2 and 4

Restricted medical prescription.
Additional risk  minimisation
measures:

Not applicable as there are no

Routine pharmacovigilance
activities and Specific adverse

reaction follow-up questionnaire

Merkel

cell carcinoma, Squamous cell

Malignant melanoma,

carcinoma)

additional risk  minimisation

measures for this safety

concern.
Skin cancer (Basal cell | Routine risk minimisation | Routine pharmacovigilance
carcinoma, Kaposi's sarcoma, | measures: activities and Specific adverse

SmPC sections 4.3, 4.4 and 4.8
PL sections 2 and 4

Restricted medical prescription.
Additional risk  minimisation
measures:

for

e Physician’s checklist

adult and pediatric
population

e Patient/Parent/Caregiver’s

reaction follow-up questionnaire

guide
Convulsions Routine risk minimisation | Routine pharmacovigilance
measures: activities and Specific adverse

SmPC sections 4.4 (Pediatric
patients) and 4.8

PL sections 2 and 4

Restricted medical prescription.
Additional risk  minimisation
measures:

for

e Physician’s  checklist

adult and pediatric
population

e Patient/Parent/Caregiver’s

reaction follow-up questionnaire

guide
Acute disseminated | Routine risk minimisation | Routine pharmacovigilance
encephalomyelitis-like (ADEM- | measures: activities
like) events SmPC section 4.8
PL section 4

Restricted medical prescription.
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Safety concern

Risk minimisation measures

Pharmacovigilance activities

Additional risk  minimisation
measures:

Not applicable as there are no
additional risk  minimisation
measures for this safety

concern.

Lymphoma

Routine risk minimisation
measures:

SmPC sections 4.3, 4.4, 4.8 and
5.3

PL sections 2 and 4

Restricted medical prescription.
Additional  risk

measures:

minimisation

Not applicable as there are no
additional risk  minimisation
measures for this safety

concern.

Routine pharmacovigilance
activities and Specific adverse

reaction follow-up questionnaire

Other malignant neoplasms

Routine risk minimisation
measures:

SmPC sections 4.3 and 4.4

PL section 2

Restricted medical prescription.
Additional risk  minimisation
measures:

Not applicable as there are no
additional  risk  minimisation
measures for this safety

concern.

Routine pharmacovigilance
activities and Specific adverse

reaction follow-up questionnaire

Thrombo-embolic events

Routine risk minimisation
measures:

SmPC section 4.8.

Restricted medical prescription.
Additional  risk

measures:

minimisation

Not applicable as there are no
additional risk  minimisation
measures for this safety

concern.

Routine pharmacovigilance
activities and Specific adverse

reaction follow-up questionnaire

QT interval prolongation

Routine risk minimisation

measures:

Routine pharmacovigilance

activities
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Safety concern

Risk minimisation measures

Pharmacovigilance activities

SmPC sections 4.3, 4.4 and 4.9
PL section 2

Restricted medical prescription.
Additional risk  minimisation
measures:

Not applicable as there are no

additional risk  minimisation
measures for this safety
concern.
Long-term wuse in pediatric | Routine risk minimisation | Routine pharmacovigilance
patients, including impact on | measures: activities
growth and development | SmPC sections 4.2 and 5.2
(including cognitive | Restricted medical prescription.
development) Additional risk minimisation
measures:
e Physician’s checklist for
adult and pediatric
population
e Patient/Parent/Caregiver’s
guide
Elderly patients (=65 years) Routine risk minimisation | Routine pharmacovigilance
measures: activities
SmPC sections 4.2 and 5.2
PL section 2
Restricted medical prescription.
Additional risk  minimisation
measures:
Not applicable as there are no
additional risk  minimisation
measures for this safety
concern.
Lactating women Routine risk minimisation | Routine pharmacovigilance
measures: activities and Specific adverse
SmPC section 4.6 reaction follow-up questionnaire
PL section 2

Restricted medical prescription.
Additional

measures:

risk  minimisation

Not applicable as there are no

additional risk  minimisation
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Safety concern Risk minimisation measures | Pharmacovigilance activities
measures for this safety
concern.
Patients with diabetes mellitus | Routine risk minimisation | Routine pharmacovigilance
measures: activities
SmPC sections 4.2, 4.4 and 4.8
PL section 2
Restricted medical prescription.
Additional risk  minimisation
measures:
Not applicable as there are no
additional  risk  minimisation
measures for this safety
concern.
Patients with cardiovascular | Routine risk minimisation | Routine pharmacovigilance
conditions including myocardial | measures: activities
infarction, angina pectoris, | SmPC sections 4.3 and 4.4
Raynaud'’s phenomenon, | PL section 2
cardiac failure or severe cardiac | Restricted medical prescription.
disease, increased QTc interval, | Additional risk minimisation
uncontrolled hypertension, | measures:
patients at risk for | Not applicable as there are no
bradyarrhythmia and who may | additional risk minimisation
not tolerate bradycardia, | measures for this safety
patients with second degree | concern.
Mobitz type 2 or higher AV
block, sick-sinus syndrome,
sino-atrial heart block, history
of cardiac arrest,
cerebrovascular disease and
severe sleep apnoea
Long-term risk of | Routine risk minimisation | Routine pharmacovigilance
cardiovascular measures: activities