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1. Trend on New drugs
 ADCs and bi-specific antibodies approved
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The number of ADC and bi-specific Ab
In new drug approved has increased.
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Adapted from Hariu, A. et al. AAPS J. 27: 105 (:2)025)
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https://doi.org/10.1208/s12248-025-01091-0

Many of mAbs including ADCs and bi-specific Abs
approved in Japan are oncology drugs.

= Oncology = Rheumatology = Dermatology = Hematology
= Neurology = |nfectious disease = Pulmonology m Gastroenterology
m = Ophthalmology = Bone m Cardiovascular = Transplant rejection
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Structure and basic MoA of
Antibody Drug Conjugate(ADC)s
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Charles, D et al. Nat Rev Drug Discov 22, 641-661 (2023).
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https://doi.org/10.1038/s41573-023-00709-2

This table shows ADCs approved in Japan.

Approval | Product (Brandname)

Gemtuzumab ozogamicin (Mylotarg) CD33 N-acetyl calichecheamicin  1.8-3.0
Ibritumomab tiuxetan (Zevalin) CD20 MX-DTPA + °0Y or in -
Trastuzumab emtansine (Kadcyla) HER2 Maytasine Average 3.5
Brentuximab vedotin (Adcetris) EGFR MMAE 3-5
Inotuzumab ozogamicin (Besponsa) CD22 N-acetyl calichecheamicin  About 6

Trastuzumab deruxtecan (Enhertu) HER2 Extecan derivative About 8
Cetuximab sarotalocan (Akalux) EGFR Phthalocyanin derivative 2-3
Polatuzumab vedotin (Polivy) CD79b MMAE 3-4
Enfortumab vedotin (Padcev) Nectin4 MMAE 4
Sacituzumab Govitecan (Trodelvy) TROP-2 Camotothecin derivative Average 8
Datopotamab deruxtecan (Datroway) TROP-2 Camotothecin derivative Average 4

Tisotumab vedotin (Tivdak) TF MMAE Average 4
Belantamab mafodotine (Blenrep) BCMA MMAF Average 4

I IVIL J A : ) ; ) S )
d - https://www.pmda.go.jp/review-services/drug-reviews/review-information/p-drugs/0019.html
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Basic MoA of multi-specific antibodies (Abs)
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Labrijn, A.F. et al. Nat Rev Drug.Discov 18, 585-608 (2019).
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his table shows bi-specific Abs approved in Japan.

Approval Product Targets Valence and Formats Producing method
(Brandname)

Emicizumab (Hemlibra) FIXa FX 1+1 ART-Ig Genetic engineering
Blinatumomab (Blincyto) CD19 CD3 1+1 BITE (scFv-scFv) Genetic engineering
Faricimab (Vabysmo) VEGF-A ANG2 1+1 CrossMab Genetic engineering

Ozoralizumab TNFa HSA 2+1 Nanobody Genetic engineering
(Nanozora) (VH-VH’-VH)

Epcoritamab (Epkinly) CD20 CD3 1+1 Duobody
Elranatamab (Elrexfio) BCMA CD3 1+1 BsSAb

Amivantamab EGFR MET 1+1 Duobody
(Rybrevant)

Tarlatamab (Imdelltra) DLL3 CD3e  1+1 Fc-(scFv)2, Genetic engineering
Fc-BITE
Teclistamab (Tecvayli) BCMA CD3e  1+1 Duobody

Mosunetuzumab CD20 CD3¢ 1+1-KiH
(Lunsumio)

Talquetamab (Talvey) GPRC5D CD3 1+1 Duobody

Copyright © Pharmaceuticals and Medical Deviceﬁs Age/r/lcy All Ri gdhts Rese; ed
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Most of bi-specific Abs are T cell engager.

Approval Product Targets Valence and Formats Producing method
(Brandname)

Emicizumab (Hemlibra) FIXa FX 1+1 ART-Ig Genetic engineering
Blinatumomab (Blincyto) CD19 CD3 1+1 BITE (scFv-scFv) Genetic engineering
Faricimab (Vabysmo) VEGF-A ANG2 1+1 CrossMab Genetic engineering

Ozoralizumab TNFa HSA 2+1 Nanobody Genetic engineering
(Nanozora) (VH-VH’-VH)

Epcoritamab (Epkinly) CD20 CD3 1+1 Duobody
Elranatamab (Elrexfio) BCMA CD3 1+1 BsSAb

Amivantamab EGFR MET 1+1 Duobody
(Rybrevant)

Tarlatamab (Imdelltra) DLL3 CD3e  1+1 Fc-(scFv)2, Genetic engineering
Fc-BITE
Teclistamab (Tecvayli) BCMA CD3e  1+1 Duobody

Mosunetuzumab CD20 CD3¢ 1+1-KiH
(Lunsumio)

Talquetamab (Talvey) GPRC5D CD3 1+1 Duobody
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Brief Summary

- The number of ADC and bi-specific Ab in new drug approved
has increased.

- Many of mADbs including ADCs and bi-specific Abs approved
In Japan are oncology drugs.
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Outline

1. Trend on New drugs

 Review experiences
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Control strategy for ADCs and bi-specific Abs
IS basically similar to canonical Abs.

- Biological activity test have to be tailored to MoA of each product.

- How control characters in specifications / IPCs /
manufacturing processes?

—Direct control ? Indirect control ?
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Control strategy for ADCs and bi-specific Abs
IS basically similar to canonical Abs.

- Biological activity test have to be tailored to MoA of each product.

- How control characters in specifications / IPCs /
manufacturing processes?

— Indirect control

$

Each example of ADC and bi-specific Ab are introduced in below.
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MoA of an ADC include Ab effector function.

< Effector functions >

- ADCC

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.
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It has been revealed that ADCC activity correlates with
DAR and Afcosylated glycans in characterization.

< Effector functions >

ADCC

[ﬁect to activk

‘ Drug Antibody Rate (DAR) ‘ ‘ Afcosylated glycans
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ADCC activity correlates with Afcosylated glycans
of monoclonal antibody intermediates.

< Effector functions >

ADCC

correlate

Afcosylated glycans
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ADCC activity correlates with Afcosylated glycans
of monoclonal antibody intermediates.

] N\
< Effector functions > How
controlled?
ADCC | /

correlate

Afcosylated glycans
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ADCC activity iIs indirectly controlled
In some specifications of DS.

Specifications |\
< Effector functions >

Binding Assay
ADCC ‘ ® FcyR la
® FcyR lla
\ ® FcyR Illla /
correlate

‘ Afcosylated glycans ‘
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Indirect control was acceptable with three points.

@®
Binding to FcyRs is necessary for ADCC.
Specifications ‘ Effector
Binding Assay Functions
® FcyRla
® FcyRlla ADCC

v —

Making everyone’s lives brighter together
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Indirect control was acceptable with three points.

Specifications ‘
Binding Assay

® FcyRla
® FcyRlla
® FcyR llla

aking everyone’s lives brighter together

@

Binding to FcyRs is necessary for ADCC.

@

FcyRs binding activity correlates with DAR and

Afcosylated glycans as like ADCC activity.

Effector
Functions

EE——
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Indirect control was acceptable with three points.

Specifications ‘

Binding Assay

® FcyRla
® FcyRlla

activity.
v —

aking everyone’s lives brighter together

@

Binding to FcyRs is necessary for ADCC.

@

FcyRs binding activity correlates with DAR and
Afcosyvlated glycans as like ADCC activity.

€)

DP process is unlikely to affect FcyR binding

activity.
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A bi-specific Ab has multi MoAs.

Arm Arm <Main MoAs>
A B

® Inhibiting ligand binding
to receptor Aand B

® ADCC

® Trogocytosis

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserve d.
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Two potency assays are configured for specifications
which control biological activities.

Arm Arm <Main MoAs>
A B

® Inhibiting ligand binding
to receptor Aand B

® ADCC

® Trogocytosis

Potency
assay

‘ ADCC bioassay Receptor B binding assay

Making everyone’s lives brighter together
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Two potency assays are configured for specifications
which control biological activities.

Arm Arm <Main MoAs>
A B
® Inhibiting ligand binding
to receptor Aand B )
® ADCC How
controlled?
® Trogocytosis
gocy y
Potenc . —
Y ‘ ADCC bioassay Receptor B binding assay
assay
PMDA
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Inhibiting ligand binding to receptor A and Trogocytosis
are indirectly controlled under some specifications.

® |nhibiting ligand binding to receptor A
— ADCC bioassay using cells with high receptor A expression.
» Justification / Rationale
— |t is considered that ADCC is mainly caused by arm A of bi-specific Ab.

® Trogocytosis
— ADCC bioassay, Receptor B binding assay and binding affinity to FcyR.
» Justification / Rationale
—Trogocytosis is induced by that bi-specific Ab binds to
receptor A, B and FcyR.

Making everyone’s lives brighter together
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Inhibiting ligand binding to receptor A and Trogocytosis
are indirectly controlled under some specifications.

4 )

Oxidation forms and isomerization forms
that contribute to these bindings is
controlled by some specifications.

\_ J

® Trogocytosis
— ADCC bioassay, Receptor B binding assay an g affinity to FcyR.
» Justification / Rationale

—Trogocytosis is induced by that bi-specific Ab binds to
receptor A, B and FcyR.

Making everyone’s lives brighter together

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.



Brief Summary

- Control strategy for ADCs and bi-specific Abs
IS basically similar to canonical Abs.

* Indirect controls are acceptable with justifications/rationales
which are supported with data.
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Outline

2. Trend on Biosimilar

PMDA
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Definition of biosimilar in Japan

From Guideline

A biosimilar is a product comparable with regard to quality, safety, and efficacy to a biotechnology-
derived product already approved in Japan as a pharmaceutical with new active ingredients (original
biopharmaceutical), which is developed by a different marketing authorization holder.

This guideline covers recombinant proteins (including unmodified simple protein and glycoprotein),
recombinant peptides, their derivatives, and products of which they are components (e.g.,
polyethylene glycol-conjugated proteins and antibody-drug conjugates). These proteins and
peptides are produced from recombinant expression systems using microorganisms or animal cells
and can be highly purified and well characterized using an appropriate set of analytical procedures.

Guideline for Ensuring Quality, Safety, and Efficacy of Biosimilars
(PSEHD/PED Notification N0.0204-1, February 4, 2020)

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
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Approved biosimilar products in Japan

1 1 £ H Rituximab BS
GUICIEII"ES and nOtIflcatlonS on BS Infliximab BS Bevacizumab BS Adalimumab BS AfliberceptBS
Filgrastim BS Ustekinumab BS
Etanercept BS Adalimumab BS fRanibizumab BS [stekinumab BS
F 9 rastim BS Ianmmab B / Bevamzumab BS \
| I I I I J I I

|
2009 016\2011 2012 2013 2014\2015 201 2017 201 0 02 2021 022%023 2024

Epoetin alfa BS Infliximab BS Trastuzumab BS Etanercep S Bevacizumab B

Filgrastim Agalsidase beta BS
Trastuzumab BS Darbepoetinalfa BS Adalimumab BS

Trastuzumab BS Darbepoetinalfa BS
Ustekinumab BS

1osSimi . Darbepoetin alfa BS |
38 biosimilars have been approved during FY 2009-2024 Bevacizumab BS Adalimumab BS
Rituximab BS Pegfilgrastm BS

B 23 Monoclonal Antibodies (mAbs)/ Fusion proteins
6 Hormones M 4 Erythropoietins
= 4 Cytokines E 1 Enzyme

PMDA
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Consultation for biosimilar in Japan

® Quality

Strategies of comparative studies of quality attributes
Results of comparative studies of quality attributes

® Safety
Strategies of nonclinical studies

® Clinical
Strategies of clinical studies (PK/PD, Efficacy)

Making everyone’s lives brighter together
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/— Question & Answer on Guideline (before the revision)

\_

Japanese subject data was required

In clinical data package.

Q. If you have a basic idea about the acquisition of clinical data on Japanese, please
indicate it.

A. At least either the clinical trial to verify PK equivalence with original biopharmaceuticals or
the clinical trial to verify efficacy (including PD) equivalence with the original
biopharmaceuticals must be realized with the clinical trial with Japanese subjects. ...

~N

/

PK
study

Efficacy
study

Non-Japanese
subject

PK :
studly Japanese subject
Efficacy | Non-Japanese
study subject

PK Non-Japanese
study subject

Efficacy | Non-Japanese and
study Japanese subject

eeeeeeeeeeeeeeeeeeeeeeeeeeeeee

\ 4

\ 4

Acceptable
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It Is acceptable not to conduct a clinical trial
that includes Japanese subjects.

/— Question & Answer on Guideline (after the revision)

Q. Is it acceptable to use data from clinical trials conducted in non-Japanese subjects that
confirm the equivalence of PK and efficacy (including PD) with original

biopharmaceuticals for approval application?
A. ... if the ethnic factors of subjects do not affect the study results, data from clinical trials

conducted overseas in non-Japanese subjects may be used, and it is acceptable not to

\ conduct a clinical trial that includes Japanese subijects. ... /
PK PK Japanese subiect PK Non-Japanese
study Non-Japanese study P J study subject

Efficacy | Subject Efficacy | Non-Japanese Efficacy | Non-Japanese and
study study subject study Japanese subject

¥ ¥ ¥

PM Acceptable Acceptable Acceptable

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
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It Is possible for discussing a clinical data package
without Japanese subject in a clinical consultation.

/ Question & Answer on Guideline (after the revision) \

Q. In Q&A1Q, it stated that if the ethnic factors of subjects are not expected to affect the
clinical trial results, how do you evaluate this?

A. For example, it is possible to identify ethnic factors and their impact based on the original
biopharmaceuticals and to confirm the results of Japanese subgroup analysis of clinical
trials from currently available evidence of original biopharmaceuticals. Additionally, if
some differences of quality attribute between a biosimilar and the original
biopharmaceutical was observed, it is important to evaluate ethnic factors and their

\ impact focusing on the differences. /

After the revision, it is increasing the number of the consultation which
discuss a clinical data package without Japanese subject.

Making everyone’s lives brighter together
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It Is possible for discussing a clinical data package
without Japanese subject in a clinical consultation.

/ - I\\ S \
In addition, we can discuss
a clinical data package without CES

IN clinical consultations.

\_ /

After the revision, it is increasing the number of the consultation which
discuss a clinical data package without Japanese subject.

laking everyone’s lives brighter together

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved. 37



Website about biosimilar

Menu of each service

Menu for each of you

Menu of each product type

Reviews and Related
Services

Post-marketing Safety
Measures

Relief Services for
Adverse Health Effects

Regulatory Science/The
Science Board/Standard
Development

International Activities

I Reviews and Related Services

Biosimilars

What is Biosimilar?

authorization holder.

> Biosimilar

biotechnology-derived product already approved in Japan as a pharmaceutical with new

o Add this page to "Favorite pages” "1 Print the text

Reviews and Related
Services

Outline

A biosimilar is a product comparable with regard to quality, safety, and efficacy to a

‘ Consultations
L

active ingredients (original biopharmaceutical), which is developed by a different marketing

Reviews

PMDA
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I Guideline and notification on ensuring quality, safety, and efficacy for Biosimilars

® Questions and Answers (Q&A) on Guideline for Ensuring the Quality, Safety, and Efficacy of Biosimilars[200KB]
January 25, 2024
PSB/PED Administrative Notice

Guideline for Ensuring Quality, Safety, and Efficacy of Biosimilars[150KB]
February 4, 2020
PSEHD/PED Notification No. 0204-1

Learning Videos: Review

® Review of Biosimilars - PMDA-ATC Learning Video - YouTube

You will be transferred to an external website (YouTube : Pmda Channel) by clicking the image.

Prda

Review of Biosimilars

https://www.pmda.go.jp/english/review-services/reviews/0005.html
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Brief Summary

- PMDA have revised the guideline and QA on biosimilars
to encourage biosimilar development in Japan.

- In the recent revision, we changed the way of thinking about
Japanese subject enrollment.
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