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Regulatory requirement: Quality + BE

SR ’F‘raaa — 4 348 i H o+ (blosimilar)

Regulatory requirement: more complex

— need detail Guidelines (comparative exercises)




Protein Drugs vs. Chemical Drugs

Protein Drugs

Chemical Drugs

Large size
M.W. > 10,000 Daltons mostly

Small molecule

M.W. < 1,000 Daltons

Complex Structure
1) three dimension (1 > 2> 3 » 4 B H)
2) acido-basic variants
3) post-translational

modification (glycosylation profile)

Simple straight forward structure

Produced by biosynthetic processes, cannot
be easily reproduced

Identical structure reproducible

Administered by injection

immunologic response

Several routes




Protein Drugs vs. Chemical Drugs
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Aspirin Insulin

Mellstedt H. EJC Supplements 2013;11:1-11.




Therefore, while developing new
drugs imitating marketed products,
protein drugs are....

More difficult to characterize the detail whole structure
— nearly not possible to demonstrate EQUIVALENCE

Subtly different from reference drugs.

Not applicable for traditional generic bioequivalence
approach.




Different Terms

BEU (EMA): Biosimilars
USFDA: Biosimilars

Canada: Subsequent Entry Biologics

—

T = ‘FK * Biosimilar




Basic Terminology

NDA: New Drug Application (US and others)
MAA: Marketing Authorisation Application (EU)

FTE L B e (BN )

Originator (i B 2 g % &): Reference drug (R)
Biosimilat: Test drug (T)




Disciplines of NDA Review Team

CMC (quality): Chemistry, Manufacturing & Control
Pharmacology & Toxicology (Pharm/Tox):
Pharmacokinetics & Pharmacodynamics (PK/PD)
Clinical section (efficacy & safety)

Statistical section

Clinical reviewers make final decision.




Biosimilar Approach

Comparative Exercises

1) \ﬁ} a5 ¢ % BEy 4
2) Stepwise approach

3) Totality-of-the-evidence

Test Drug Reference Drug
Quality data VS. Quality data
Pharm /Tox data VS. Pharm /Tox data
PK/PD data VS. PK/PD data
Clinical data VS. Clinical data

Statistician involves the clinical efficacy comparison




Different Developing Strategy

Traditional, innovator approach Biosimilar approach

Efficacy/
safety profile

ADME/clinical
pharmacology

Animal _ —
/__Animal studies **

N4

‘ Establish de novo efficacy/safety ‘ Establish clinical equivalence

with reference drug




Regulatory Guidelines for
Industry & Regulator
EMA, as early as 2006
Heath Canada
USFDA

apan
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Korea
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Important Concepts

Process is product (& #2/4+- 2_# &)

CMC comparison 1s tl

ne most important part !

Sensitive model to tell

| the difference

To demonstrate similarity, rather than to

confirm efficacy

State-of-art methods

Guidelines and review standard liable to be

changed according to

new information !

[mpact to clinician/pharmacist:

Biosimilar/stand-alone biologics




Comparative Exercises - CMC

Primary structures
including c-terminal Lysine variability & Proline amidation

Higher order structures (including ageregation)

Posttranslational modifications
- glycosylation

- phosphorylation

- oxidation

- deamidation

-truncation
Disulfide bridge
Impurity and purity
Stability




Comparative Exercises -
Functional Assays (1n vitro)

Higher order structures may not be confirmed due to
complexity

Functional assays act to complement physicochemical
analyses

[igand or receptor binding assays

Enzymatic assays

Cell-based assays




Comparative Exercises -
Non-Clinical (zn vivo)
The scale depends on the similarity of CMC and
functional comparability.

Relevant animal model

Animal toxicity studies
Animal PK/PD studies

Animal immunogenicity




Comparative Exercises -
Clinical PK/PD

Not always feasible in healthy volunteers

Cross-over (short half-life) or parallel (longer half-life)
design

Select dose(s) on the steep part of the dose-response
curve to tell the difference

PD parametets

1) Clinically relevant

2) measurable for a sufficient period of time

3) Sensitive to detect clinically meaningtul difference

As surrogate endpoint for clinical comparability




Clinical Efficacy Trials

i 5 PK/PD comparative studies

Statistical hypothesis:
Equivalence or Non-inferiority

Active-control comparative clinical trial

- margin 2. 3K T_

- assay sensitivity

Some deviation of design from originator might be
acceptable.

Use sensitive endpoint (e.g. euglycaemic
hyperinsulinaemic clamp for insulin)
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For example:

Reference drug i+ 3% [ ['Hf B2 3iF J&E: A, B, C, D and E
Biosimilar drug 25 ® - i f‘?»ﬁr A B, C, D and E
Biosimilar drug 2§k b #eqie Bl B e A

RIRLTE OB {zm‘* XL;EKE%}%A W&ﬁ ek 22 (or 2 47
) 2 e EB,C,Dand E 2 #2152 ¢ ¢

']i(justiﬁcation for extrapolation of indications)




Justification for Extrapolation of
Indications, Points to Consider

PH ~ /I?;Je v

T * 18 i (mode of action)

1) target, receptot

2) binding, dose/concentration response, signal transduction
3) relationship between structure and target/receptor

PK and distribution in different population
Immunogenicity in ditferent population
Difference in expected toxicities in each indication

Totality of the evidence demonstrating biosimilarity

More challenging for monoclonal antibody
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- W 9% safety profile of test drug vs. reference drug
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o & R 1 (Immunogenicity)
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- drug substance, drug product, impurities,

C
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excipients, stability, route of administration,

regimen and target patients
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Labeling

USFDA (Mar. 2016)

Draft Guidance: Labeling for Biosimilar Products

EMA (May 2012)

QRD general principles regarding the SmPC information
for a generic/hybrid/biosimilar product — L 8 i+ /-

TEFDA
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3) Biosimilar Drug 7 % & 475 Fls 7] » i7 8




Remsima 7+ &

e — SRR - Mit—, SEAREERSNT S ER - SREE A DOAREE

* ﬁin‘ EEEE%EWE?%
Remsima

Infliximab

100 mg

Q0O  Hes
OCELLT

1. EmBiE
BT EEARemsima 100 mgiRgEkE

2. FE1tElE AR

FMEE100 mgMinfliximab*, EECESMLE10 mgiinfliximab,
*Infliximab iR iR B EDNASH, (/B At SMER-FHIENIRE AE - ) \HRigG1HEH.
HMAlRERNE, BEN6.16.

5. BT

5.1 ST

BHoE - REiDEE, EEETEETo (TNFo) fEIE, ATCHEES | LO4ABOZ,
RemsimaEEESMBLIENER.




Interchangeability

Interchangeability
(1) Pharmacist level
(2) Prescriber’s level

Only USFDA has regulatory document tor
interchangeability
Draft Guidance: (Jan. 2017)

Considerations in Demonstrating

Interchangeability with a Reference Product




L- B EMA o

USFDA 2 = I3 & 7 2R %
WHO Document:

Biological Qualifier An INN Proposal (Oct. 2015)
Y USFFDAE (12




Complexity of Biosimilar

High variations among protein drugs, from CMC,
pharmacological mechanism to clinical indications.

No clear definition of “similarity” (except PK and clinical
equivalent trial)

Current Guidelines are not comprehensive




Thanks for Your Attention




