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Current Status and Outlook of
Cell Therapy in Taiwan

Yueh-Ping Liu, MD, LLM
Director-General,

Department of Medical Affairs,
Ministry of Health and Welfare

June 3, 2024




Outline

Background of Cell Therapy Development in Taiwan

Current Status of Cell Therapy Management




Outline

Background of Cell Therapy Development in Taiwan




Brief introduction of Taiwan
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Situates in East Asia at the northwestern
edge of the Pacific.
Total population (April,2024): 23,415,100

* In 1993, Taiwan officially became an
“aging society” .

» In 2018, Taiwan officially became an
“aged society”.

« By 2025, Taiwan will become a “super-
aged society”.

« In 2022, Taiwan recorded its lowest-
ever birth rate of 0.89 births per woman,
which is far below the population
maintenance rate of 2.1 births per

woman.
The life expectancy (2023) : 81.04 years
GDP per capita (2022): USD 32,679




Taiwan‘s Ministry of Health and Welfare (MOHW)
Actively Legislates to Address Cell Therapy Needs

Demands from

Legislation by

civil society MOHW
2017
2003 2015 2018 2022
~\ ~\ ~\ £\
@, @, @, U O"

Implementation of the “Regulation
Governing the Application of Specific
Medical Examination Technique and
Medical Device (RASMET)“

Providing legal protection and institutional
support for the sound development of the
industry then

* Image source for Formosa Fun Coast
explosion: United Daily News archives

Events
= International
Y [@®7 Convention

Announcement of the RASMET amendment
Cell and Gene Therapy This opens up six areas of cell

Product Management  therapy technology such as

Act (Draft) autologous immune cell
£ ing th fot q therapy for cancer patients who
nsuring fthe satety an failed standard treatment .
efficacy of cell and gene

v therapy products

On 27 June of 2015, the Formosa Fun Coast dust
explosion incident caused 497 injured (15 of the 497
injured had died), Taiwanese patients used Japanese
artificial skin grafting technology, raising public
awareness of the need for cell therapy.

In October of 2015, Citizens proposed to "submit the
amendment bill for cancer immunotherapy to the
Legislative Yuan by the end of December of 2015 and
accelerated the introduction of new cancer drugs" on the
"Public Policy Online Participation Network Platform" .

Announcement of the
Regenerative
Medicine Dual Laws

Replacing lower-level
regulations with higher-level
laws (RASMET) to offer more
comprehensive legal
frameworks and standards




Taiwan's Ministry of Health and Welfare (MOHW)
Actively Legislates to Address Cell Therapy Needs

i T ] i Establishing systems driven by
Public participation in proposing policy needs policy initiatives

Decision Making

October 2015: "Idea

Public Policy Submission" proposed to
Online "Submit the amendment bill for . Issye Setting
Participation cancer immunotherapy to the C't'ze_r_'s proposed
Network Platform Legislative Yuan by the end of specific treatment
December of 2015 and needs

accelerated the introduction of

Taiwan new cancer drugs"

Government’s
pioneering online
proposal mechanism

Policy Execution

Patient’s Right to Try

Events
= International
Y [@®7 Convention




Outline

Current Status of Cell Therapy Management




Implementation Status of Cell Therapy Technology in Taiwan

Demand for Cell Therapy in Taiwan

Overview of Cell Therapy Technology Implementation in Taiwan

6 Cell Therapy Technologies Approved

Y el

et » Olry
.

M hymal
T Chondrocytes Ssenchyma Fibroblasts
)
/

Stem Cells

|/

Adipose-derived

Hematopoietic
/ \ Stem Cells Immunocytes Stem Cells

Considering autologous use, low risk, and certainty of safety
+ As of December 31,2023, total of 502 cell therapy technology
implementation plans applied to MOHW

Events
= International
Y [@®7 Convention

As of December 31, 2023, a total of 305 cell therapy technology implementation plans have been
approved, with the main treatment targets being tissue repair and cancer patients:

Total cases Cancer

Autologous Bone
Marrow Mesenchymal
Stem Cell Therapy: Autologous Chondrocyte

Autologous Fibroblast g patients _Therapy: 60 patients
Cell Therapv: 8 patients

Autologous Adipose-
Derived Stem Cell

Therapy: 110 patients .*'

Number of untreated
cases: 272

Number of
patients not
completing the full
course of
treatment: 101

Number of p
completing the
course of treatm

. As of December 31, 2023, a total of 911 cases have

* As of December 31, 2023, a total of 1,398 cases been enrolled to analyze the effects of cell therapy. (227

collected of 1138 cancer patients have signed the consent but
+ Depending on the treatment technology, each patient never showed up then.)
undergoes approximately 220-480 days of postoperative .

Regular follow-up of patients completing autologous
immunocyte therapy indicates that they can survive on
average nearly one year longer post-treatment

follow-up tracking




Dual-Track Management Model for Cell Therapy:
Technologies and Products

S Department of i
Competent ,féf? oC Medri)cal Affairs O \b Taiwan ;ZOd- a!ntd I?.rug
authority \ ’ MOHW bt Ryt
oams FDA MOHW
Res;:::‘?tSIble Medical institution Pharmaceutical companies
Development . Cell therapy products, gene therapy
Goals Cell therapy technologies products, tissue engineering

products, combination products

* GTP: Good Tissue Practice for
Human Cells and Tissues

« Approved 6 items: immunocytes,

Control adipose-derived stem cells,

fibroblasts, mesenchymal stem

cells, chondrocytes, hematopoietic

stem cells

Events
= International
» (] Convention 9

« GTP, GMP (Good Manufacturing Practice)
» Obtain required licenses for sale




Taiwan Cell Therapy Management Model: Technology

Tai Cell Th M ts Current Management Framework: Regulated under the “
alwan Le erapy Management scope Regulation Governing the Application of Specific Medical

and Definition Examination Technique and Medical Device (RASMET)"

Regenerative Medicine

* 6 low-risk cell therapy technologies
 Autologous use, predictable safety

— 1. Items and Indications :
and efficacy

Cell Therapy

Common Regenerative Medicine
Technologies in Taiwan
Equivalent to FDA guidance minimal
manipulation
Autologous use only

» Medical institutions must apply for
approval from MOHW and register
2. Permit System \F/)vrlglégzilr?gal health bureaus before
(up to 3 Years) « Cell preparation facilities must be

compliant with GTP regulations

* Medical institutions must submit
annual implementation reports

| 3. Regular Reporting of « If patient rights are affected or if there

Treatment Results are abnormal numbers or severity of

adverse events, implementation may

be terminated
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Outline




Future: Implementing Quality Control through
Graded and Triage Management

Regenerative Medicine Dual Laws (Draft)

Regenerative Medicinal
Product Act (Draft)

Management of i the Executive
D preparations Taiwan Food and Drug : Yuan haS
N Administration, MOHW ,'
LTI approved two
. o M ¢t of Department of ™ draft bills
: anagement of  \jedical Affairs,
| technologies MOHW ! : proposed by ]
| | MOHW on April
| : 24,2024 .These
: E (&) Regulations on usage | bills are
: behavior 5 submitted to
Regenerative | ; the Legislative
Medicine | Source quality | Yuan for review
control | NOW.

Regenerative Medicine
Act (Draft)




Events

Promote the Core Value of Regenerative Medicine

1)

Driven by policies
to foster industrial
technological

innovation

Supporting Policy
Environment and Investment

by Private Sector
From the RASMET to Dual Laws on Regenerative
Medicine, amendments are made to correspond to
the appropriate legal hierarchy and keep pace with
the times, ensuring a sound development
environment for the industry and accelerating
research and innovation.

4

Accelerating Technological
Research and Innovation

International

! I (] l Convention

Qualified Physicians and Medical

Institutions and Certified
Pharmaceutical Companies

By specifying in regulations the qualifications
required for physicians and medical institutions to
perform cell therapy, as well as the certifications
necessary for pharmaceutical companies
engaged in product research and development,
all activities are ensured safe and of high quality.

Ensuring Quality of
Treatment and Research

©

Achieving
information
transparency through
digital governance

Postoperative Follow-up of
Patients and Regular
Disclosure of Follow-Up Info

Through data governance and public information
disclosure, information disparities within the
industry are reduced, stimulating demand and
improving management processes to promote
the development of Taiwan's regenerative
medicine ecosystem.

3

Stimulating Demand and
Promoting Development

—_———————



Objectives of Regenerative Medicine Policy

] Through a dual-track legal framework for technology
EnhanC|ng Healthcare and product regulation, ensuring consistency in quality

Quality

and standards when regenerative medicine is applied in
clinical practice

Complementing the Dual Laws on Regenerative Medicine
with the RASMET and other regulations to ensure the

Ensuring Patient Safety appropriate and safe use of regenerative medicine in
clinical settings, safeguarding patient health

) ] » Incorporate regenerative medicine research and
Promoting Availability technological achievements into the national healthcare

I F system, meeting the needs of Taiwanese patients and
and ACCGSSIbIlIty improving overall good health and well-being

Good Health and Well-being

Success by design, not by chance!

Events
= International
Y [@®7 Convention




Thank You For Your Attention!

Questions?
Comments?




Current Status on

Cell/Gene Therapy Development
In Japan

Yoshiaki Maruyama, Ph.D.
Director,

Office of Cellular and Tissue-based Products
PMDA, Japan

DISCLAIMER : The contents of this presentation represent the view of this
presenter only, and do not represent the views and/or policies of the PMDA




Dual Regulation of Regenerative Medicine in Japan
Technology &

Regenerative Medicine Enacted on
25 November 2014

All medical technologies using Production and marketing of
processed cells which safety and regenerative and cellular
efficacy have not yet been therapeutic products by firms
established
<<
N
Safety : PMD
Act The Act on the Safety of The Act on Pharmaceuticals and
: . : . Act
Regenerative Medicine Medical Devices
Medical Care / Clinical Research Commercial Product

Academic Research Purpose Marketing Authorization Purpose




Risk Classification Regenerative Medical Technology

Technology excluded by Cabinet Order | = Out of the scope of application of the Act

Yes
l: Human embryotic stem cells, iPS cells, cells similar to iPS cells ] —> (Class | Care Research
| 7 16

NG i Yes
Cells to which gene was introduced Y—> Class | (High risk)
No J, Genetically modified cell (ex vivo gene therapy) es I
1,571 43
Xenogeneic cells E Class | (Middle risk) ’
o i 3898 42
Allogeneic cells E Class | (Low risk) ’
No \L (As of 1 December 2023)
Stem cells are used —_— Cell culture —> (Class I
" Yes No 1 Yes /—[ Current Activity ]ﬁ
Homologous use W Class II WG has been establish to review
Yes | the Safety act, and studies are
Class Il being conducted.
E;’;E‘r’:aer:Sbg";@";‘tsrggtcj'r‘;“(;frﬁﬁz;(‘)’;fo”“at'°“ ? Cell culture Yes Classl in vivo gene therapy is currently
No No out of scope. in vivo gene
—> Class |l i
Homologous use —> Class I Homologous use No thera.\py 15 ?ISO un(-:ier o
Yos | 0 Yes | consideration for inclusion in the
Class Ill Class Ill scope of Safety act.
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! I (] l Convention

INDs Reviewed by PMDA

m 3] 10[2] 16[7] 13[8] 18[8] 13[7] 19[9] 15[7] 12[3]  119[51]
1M1] 3[2] 5[0] 14[10] 17[3] 16[7] 22[5] 18[9] 25[14] 121 [51]

Note: The table in brackets in parentheses indicate the number of notifications of “investigator-initiated clinical trials (11T).

W Cell Therapy Initial Notification Number

B Gene Therapy (ex vivo) SOncoIo0Y

m Brain, Nerve

m Gene Therapy (in viv
m Orthopedics
m Ophthakmology
®m Circulation A
= Gastrointestinal :
m Dermatology \
- mMetabolic Disorders
u Others

2014 2015 2016 2017 2018 2019 2020 2021 2022

Area of disease
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Approved Products Reviewed by PMDA

(V) QRVI VAN
A somatic cell derived products
[ somatic stem cell derived products
5 : [EEEE]
ex vivo gene therapy products | Ocural |
.
4 in vivo gene therapy products Delytact

ZOLGENSMA M Cell Therapy

Collategene W Gene Therapy

20

STEMIRAC kR
TEMCELL HS M Gene Therapy (in
HeartSheet vivg)
JACC
JACE (As of 1 Jun 2024)

—>
2007 2012 2015 2018 2019 2020 2021 2022 2023




Summary of Approved Products in Japan

Japan Origin (12) Global (8)
Cell Therapy Products (16) -
Somatic cell derived products |JACE (Skin) Kymriah Area of disease
(9) JACC (Knee) YESCARTA
JACEMIN (Skin) Breyanzi [GARST Oncology (6)
Vyznova (Eye) Amecma
CARVYKTI Ophthalmology (3)
Somatic stem cell derived HeartSheet* Aloficel :
products (7) TEMCELL HS =L LT (2
EZEI'\QI(REA%)* Circulation (2)
|
Ocural (Eye) Dermatology (2)
Sakracy (Eye)
iPS cell derived products (0) --- --- Others (3)
Embryonic stem cell derived --- ---
products (0)
Gene Therapy Products (4)
Plasmid vector products (1) Collategene* ---
Viral vector products (2) --- ZOLGENSMA AAV *Conditional and
LUXTURNA Time limited Approval
Others (1) Delytact *




Ophthalmology Area

Epithelial cell sheet for limbal stem cell deficiency (LSCD),
a rare and intractable corneal epithelial disease

https://www.jpte.co.jp/business/regenerative/ - Sakracy hitp://hirosaki-t.co jp/products_sakracy.htmi
Nepic ' (Human (autologous) oral mucosa-
(Human (autologous) corneal Ocural  hipssimmipte.cojpbusinessiregenerative derived epithelial cell sheet using
limbus-derived corneal epithelial cell (Human (autologous) oral mucosa- human amniotic membrane
sheet) derived epithelial cell sheet) substrate)
(Mar 2020) (Jun 2021) (Jan 2022)

Aketa et al., The Ocular Surface. 29, 220-225 (2023)

Vyznova LUXTURNA

(Human (allogenic) corneal endothelium- (voretigene neparvovec)

derived endothelial cell injection) Confirmed biallelic RPE65

(Mar 2023) Mutation-associated retinal dystrophy
(Jun 2023)

Endothelial cell injection for Bullous Keratopathy,
a rare and intractable corneal endothelial disease

Adeno-associated virus (AAV) vector




Early Access Scheme; Conditional and Time-limited Approval

[Conventional approval scheme]
Market/Use \'

Q E Q1

Collection of clinical dat gz g8
Collection of clinical data =3 Approval Use results =5

N —

(Confirmation of efficacy and safety) =3 surveys =3
=] S =

> S

/

[Conditional Time-limited approval scheme]

J> (LPJEBSGJ |eagu!|3J
_

)
9 -0 Mark t/U § Approval or >
= Collection of clinical o 33 arket/se 2% | Expiration of o P
S 1orc s\ 72 Evaluation under the o oo | Bwratonol \ Market/Use g2
ol data (Estimation of 23 o g . ®© >3 Conditional/Tim Use results =0
~ 3. | dit .02 e g3
o . . 0N L S approval conaitions owo e limited 25
® efficacy, ensuring of =] T2 . . . SRR survevys =3
4 s = /I 25 | (Confirmation of efficacy and further B & approval y o3
Q safety) S 2 3 f gh 8 o
= 5 3 safety) 5 3
>0
N/ ____J
\ Development of : \ : :
Plan for PMS study under appropF;iate Use Implementation of PMS study under Confirmatory data collection of use
Approval Condition / criteria Approval Condition / results, long term performance, etc

Maruyama et al., Adv Exp Med Biol, 1430, 155-179 (2023)
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Outline of the Condition for Approval and Granted
Time-period for PMS Study

Products

Granted time-
period

Primary
endpoint

Product

Control
(External)

Events
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HeartSheet

Treatment of patients with severe
heart failure due to ischemic heart
disease unresponsive to standard

8 years (17/09/2023)

(Extend on 20/11/2018 after hearing
the opinion of the Pharmaceutical
Affairs and Food Sanitation Council)

Time to cardiac death (at = 2 years
post transplantation)

60

120

Stemirac

Spinal cord injure

7 years (27/12/2025)

Efficacy evaluation
Cohort I; Patients with AlIS Grade A at 6
to 8 weeks (49 = 7 days) after injury
Percentage of patients achieving 22
grade improvement in AIS at 180 = 30
days from 6 to 8 weeks (49 & 7 days )
after injury

Cohort II; Patients with AIS Grade B or C
at 6 to 8 weeks (49 £ 7 days) after injury
Percentage of patients with AIS Grade B
or C achieving 21 grade improvement in
AIS at 180 £ 30 days from 6 to 8 weeks
(49 = 7 days) after injury

Number of subject
Cohort I; 27
Cohort II; 63
Cohort I; 54
Cohort II; 125

Collategene

The treatment of ulcers in
patients with chronic
arterial occlusion

5 years (25/03/2024)

The proportion of patients
with completely closed
ulcer at 12 week later
after injection

120

80

Delytact

Malignant glioma

7 years (10/06/2028)

OS (from the day of diagnosis of
malignant glioma to death [from any
cause)): For each population of patients
with primary glioblastoma and patients
with recurrent glioblastoma, conduct a
trend score matching so that the
Delytact and control groups include the
same number of patients (1:1), and
perform a log-rank test with the two-
sided significance level of 5% on OS in
the sample population.

Glioblastoma: 250

Grade lll malignant glioma: 60 to 100
Glioblastoma: 500

Grade Il malignant glioma: 120 to 200




Summary

= 20 cell and gene therapy products, including 9 gene therapy products, have
been approved under the PMD Act.

= 4 of 20 products have been approved through comprehensive framework for
patient access (conditional and time-limited approval scheme). Sponsors are
subject to strict post-marketing surveillance (PMS) study to prepare re-
marketing authorization submission with in the granted time-period.

= Accelerated pathways are introduced in many countries. Regulators need to
consider on how to collaborate for those development.




Information: PMDA Website

Regenerative Medical Products Review Reports: Regenerative Medical Products

A
| 1. Regulatory Framework
Brand Name Mon-proprietary Name Approved In English Japanese
Regenerative medicine, which is expacted to overcome intractable and serious diseases, is expected to play an Abscma idecabtagens vicleucel January 2022 b o
important role in conventional medicine worldwide. The Japanese government must implement comprehensive
o ) ) ) o . _ ) ) j Alofizel darvadstrocel September 2021 b b
policies to promote the development of regenerative medicine, inform the public, and increass public acceptance,
and ensure that medical professicnals and investizators cooperate with the policies. In this background, two
Back to Top
regulatory frameworks for regenerative medicine, “The Act on the Safety of Regenerative Medicine a1 " (ASRM)
and the "Pharmaceuticals, Madical Devices, and Other Therapsutic Products Act 51 " (PMD Act), came into effect B
in November 2014. The ASRM sets out legal regulations not only for research, but also for the daily medical
ractice of cell therapy, which had previously been underthe jurisdiction of the Medical Pr
HIALTEE = Py AL pIeRaly R = Brand Name Non-proprietary Name Approved In English Japanese
the J I Care Act &
The PMD Act regulates the commearcialization of regensrative madical products, Regenearative medical products in Breyanzi lisocabtagene maraleucel March 2021 2 2

, . Initial Approval
the PMD Act are definad as:

r ¢ . 5 " i y : i 3 Breyanzi lisocabtagens marzleucsl December 2022 b 7
a. Processed (more than minimal manipulation) live human/animal cells that are intended to be used for either < ARk
Partial Change Approva

o reconstruction, repair, or formation of structuras or functions of the human body

Back to Top
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Recent Publication

B Maruyama Y, Noda S, Okudaira S, Sakurai A, Okura N, Honda F. Regulatory Aspects of Cell and Gene
Therapy Products: The Japanese Perspective, Adv Exp Med Biol, 1430, 155-179 (2023)
https://doi.org/10.1007/978-3-031-34567-8 9

B Maruyama Y, Sakurai A, Noda S, Fujiwara Y, Okura N, Takagi T, Asano J, Honda F. Regulatory Issues:
PMDA Review of Sakigake Designation Products: Oncolytic virus therapy with Delytact Injection
(teserpaturev) for malignant glioma, The Oncologist, 28(8) 664-670 (2023)
https://doi.org/10.1093/oncolo/oyad041

B Aketa N, Kasai M, Noda S, Asano J, Kunieda A, Kawanishi S, Maruyama Y, Honda F. Insights Into the
Clinical Development of Regenerative Medical Products Through a Comparison of Three Cell-based
Products Recently Approved for Limbal Stem Cell Deficiency. The Ocular Surface, 29, 220-225 (2023)
https://doi.org/10.1016/j.jt0s.2023.05.008

B Sakurai A, Kanzaki S, Honda F. Japanese pharmaceutical regulations of engineered viral vectors for medical
use compared with those in the US and EU. Clinical Pharmacology & Therapeutics (2023)
https://doi.org/10.1002/cpt.2788

B Fujiwara Y, Maruyama Y, Honda F. Balancing safety and efficacy with early availability in the regulation of
regenerative medicine product. Clin Pharmacol Ther, 109:1182-1185 (2021).
https://doi.org/10.1002/cpt.2034




WHERE BUSINESS &
BREAKTHROUGHS CONVERGE

Thank you for your attention!

(182
Please visit the PMDA website

Events
International
Convention

June 3-6, 2024
San Diego, CA




Patients Wait Less-Streamlining
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Driving Success in CGTs Clinical Trials
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Clinical Landscape of CGTs Development

Developers by Headquarter Region and
Therapeutic Approach (By April 2024)

=3

Other Regions Government
8

Europe Institution
12
9

0 200 400 600 800 1000 1200 1400 1600

m Tissue engineering ™ Gene therpy m Cell and gene therapy m Cell therapy

Developers may work across multiple therapeutic approaches
| INorth America_Asia Pacific | _Europe _|Other Regions

Developers 1222 972 561 93

% 43 34 20 3
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Developers by Entity Type and
Headquarter Region (By April 2024)

~ 1{AsiaPacific)
3 (North America)

35
I 160 202

9

« I

~49
F 340 773
0 200 400 600 800 1000 1200 1400 1600 1800

m Other Regions Europe M Asia Pacific m North America

Developers 4 657 449 1738

% 0.1 23 16 61

Resource: Alliance for Regenerative Medicine
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Clinical Risks of CGTs

Risk of Gene Therapies \ Risk of Cell Therapies
« Effects on the recipient genome » Cell differentiation to undesired cell
v’ Alteration of expression of types
recipients’ gene e Ectopic tissue formation
v’ Insertional oncogenesis * Uncontrolled tumorgenicity
v Germline change * Cell migration to non-target site(s)
 Direct effects of the transgene * Immunogenicity
v Prolonged uncontrolled biological * Graft-vs-host effects
activity
v" Autoimmune-like reaction to self
antigens
* Immune/host response to vector / J

Mitigating these risks for first-in-man clinical trials depends heavily on
the data generated by preclinical animal studies.
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Successful Factors in CGTs Clinical Trial Design

=  Factors that impact the sample size and number of
arms that can not be dealt with in a traditional trial
design such as high response rate variability

= Use known prognostics factors stratification at the
randomization stage or analyses of covariance at the
analyses stage, or both approaches

= Establish well-designed, high-performing virtual
patient registries to combat small patient populations
and allow for longitudinal and post-authorization
safety and efficacy studies




Innovative Clinical Trial Designs (ICTD) for CGTs

(] 1]
test a single investigational drug  «=a~™

or drug combination in different
populations

A master protocol designed to

as indiv

Clinical trial design that allows

A master protocol designed to evaluate
multiple investigational drugs administered

idual drugs or as drug combinations

in a single disease population

@ A clinical trial design

for prospectively planned oo 282 that combines the use
modifications to one or more oo ®* of prospective and
aspects of the design based on cc‘@\ retrospective data
gciﬁmturlia'img data from subjects Adaot Bayesian
in the trial. aptive cID
Clinical Trial Design Challenges
282 B!
Small sample size  Product novelty Product complexity CID: Complex
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Innovative trial Design
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The Way Forward for ICTDs

Three things needs to be pay attention!

= The growing demand to digitize clinical trials
o Enhance participant recruitment
o Improve accuracy of data collection
o Facilitate date analysis
= Differences in the level of guidance between countries

o lItis crucial to have a one-on-one consultation session to align with authorities on their expectations
for regulatory approval filings.

= Relative novelty and risk of ICTDs

o Although ICTDs have the potential to offer significant benefits for CGTs, developers must still perform
thorough due diligence to assess whether this trial design approach is suitable for their investigate
product




Take Home Message

* There is no “one size fits all” approach to CGTs and we have to be aware of
this when designing and conducting CGTs studies.

* Traditional pre-clinical study may not provide all the necessary information
for designing early phase studies. It's crucial to consider the product's specific
characteristics and seek alternative approaches.

e Using ICDTs will be an excellent tool to deal with some of the limitations from
CGTs.

* Engaging with regulatory authorities early in the product development

process or finding a partner with extensive experience might be a good
approach.

i & Q
33_0"' 64000+ 130+ 26

Trials Patients IND/IDE NDA/BLA/PMA/510K
Approvals




Thanks for Your Attention!
Questions?

Chia-Hua Maggie Ho, DPhil
maggieh@amarextw.com
https://www.amarextw.com

Please visit Amarex’s Website:
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Cell and Gene Therapy: Transforming Healthcare

= Extraordinary advancements fueling CGT —
= In genetic engineering, immunology and cellular biology
= Transformative therapies —

= Realizing treatment for rare and difficult-to-treat diseases, cancers and
disorders

=  Applying new treatment approaches to existing methodologies

= Precision medicine —

= Tailoring treatments for patients based on their specific genes or other
unique characteristics




CGT Development Over Time

Significant growth in the CGT sector, marked by increases in clinical trial activity,
venture funding, geographic expansion, and regulatory approvals

= 3,285 CGT trials initiated in the past

5 years with 631 starting in 2023 Number of Trials for Gene Therapies by Start Year
= CGT clinical trials have seen a global
annual increase of 20-25% since mml
. iliiiili ""“
- IndUStry-Sponsored CGT trials more 2000 200 2-0@.2!%25420.052!6.?()!?.?0.0820!)2002! 20I12’20I13201J 201520I1620720!8 2019 2020 2021 2022 2023
than tripled in the IaSt decade Source: Segal using information about gene therapy trials on ClinicalTrials.gov

= 76 CGTs launched globally by 2023,
over double the number in 2013

Source: Institute for Human Data Science




Global Clinical Trial Market Value

o . 'PRECEDENCE] CELL AND GENE THERAPY CLINICAL TRIALS MARKET SIZE,
" The global CGT clinical trials — 2023 T0 2032 (USD BILLION)
market was assessed at US )
$11.57 billion in 2023 and is &

$40.98

expected to increase to US
$40.98 billion by 2032,
growing at a projected
compound annual growth rate
(CAGR) of 15.09% from
2023 to 2032.

2023 ) 2024 2025 [ 2026 [ 2027 2028 Qi 20o9 [ 2030 2031 W 2032

Source: www.p recedenceresearch.com

Source: Biospace




Market Growth — Geographic Distribution

= |n 2023, North America leads Asia-Pacific Cell and Gene Therapy Manufacturing QC Market
W|th 48_30/0 revenue Share Market forecast to grow at a CAGR of 18.0%
= Asia Pacific second at 21.1% USD 2.233.6 Million

« APAC expected to grow at 18%
CAGR, reaching $2,233.6M by
2033

= China’s industry-sponsored
trials increased from 14% to
42% in a decade

USD 426.3 Million

2023 2033

Source: Biospace; Research and Market Reports; Institute for Human Data Science




The CGT Pipeline




CGT Sector Data Q4 2023

Cell And Gene Therapy Sector Data Q4 2023 GlobalData is ARM's data partner.
= Currently a total of 1,920 clinical “

trials encompassing Phase |
through Phase Il (Q4 2023)

» According to the Alliance for 8 . [ o e e
Regenerative Medicine, 2024 is
expected to be the “year of cell e 078 05 360 1,920¢
therapy” predicting 17 CGT
approvals In 2024 Iyestment $8.3B $2.1B $1.2B $11.7B*

(Aggregate Value)

Source: Alliance for Regenerative Medicine




CGT Trials by Phase, Region, and Sponsor

2, Alliance for 2.+ Alliance for
Ongoling Clinical Trials X% Regenerative Ongoing Clinical Trials ;5. % Regenerative
by Phase and Region " Medicine by Phase and Sponsor " Medicine
300
BO7
807

3 > . 613 . 613
'_l- — > B0V
3 £
e [=
£ 357 -
o ‘ — 3 357

1_12 G 300

e =
) — =
Region Phasa | Phase 1/11 Phase {1 Phase 11/111 Phase 11 112
-o:'ll ] ‘.kf‘ } | X 31 .
Burape 7 159 &3 13 4 Sponsor Fhace 1 Mnase 1111 Fhase 1t Phace LyIIL “hase 11t
ol 3 15 3 & mNon Industry 526 24C 177 4 13
Biorh Amerks b 01 18d a L Wity 781 367 80 75 [E)
Phase Phase

Source: Alliance for Regenerative Medicine
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Current Clinical Focus

Three notable trends:
1. Enhanced efficacy in blood
cancer treatment
2. Advancements in solid tumor
treatment
3. Clinical breakdown in treating
autoimmune disorders
= However, oncology continues to
be the primary focus within the
current clinical trial landscape

Clinical focus

Central Nervous e e Infectious Disease 4%

System 4%
Y i v J ~——a Cardiovascular 3%

o Immunology 3%

\ 4
e Gastrointestinal 2%

T

Other 11%

«

> -

°
Oncology 74%

Oncology remains leading focus

Source: Alliance for Regenerative Medicine




Policy Issues




Ethical Considerations

Adverse Outcomes / Risks —
= Unique and potentially irreversible risks, as well
as unintended effects and risks associated with
administration procedures. May only emerge
over time.

Genetic Modification —
= GCT involving germline modifications raise
ethical considerations regarding consent,
potential unintended consequences, and the
alteration of human genetics
Equity —
= Ensuring equitable access to these therapies
across different populations and socioeconomic
groups




Access and Affordability

The costs associated with CGT therapy may prove challenging for
payeors and patients seeking treatment.

= Pre- and post-treatment costs can include diagnostic tests, provider
visitors, travel, and follow up-monitoring
= Oncologic gene therapies: $65,000 — $475,000

= Nononcologic gene therapies: $630,000 — $3.5 million
= Hemgenix: $3.5 million / one-time intravenous infusion
= Lantidra: $300,000 per patient

= Vyjuvek: $15-$22 million / patient over their lifetime

= Need for new financing solutions: Long-term strategies for cost
management — outcomes-based contracts, annuities, risk pooling,
reinsurance gene-specific programs, etc. Time to develop them is now.




Intellectual Property and Innovation

IP prOteCtIOH for CGT presents new |Ssues Cell-&ge_ne therapy in pharmac_eutical industry_: intensity of patent
publications, deals and posted jobs by country in Q4 2023
= Complex nature of biological materials and | —
process involved. Difficult to define.
= Distinguishing between patentable inventions w

and natural phenomena

= Rapid scientific evolution and unique ethical
considerations in genetic manipulation

= Difficulty in establishing clear, enforceable IP
rights — but also challenges in “genericizing.”

Navigating the IP landscape for gene and cell therapies requires a comprehensive strategy
that addresses patent protection, trade secrets, regulatory considerations, freedom to
operate, and the ethical management of IP protections.




Infrastructure and Logistics

= As the CGT sector gains momentum globally,
many countries are finding their healthcare
infrastructure cannot keep pace with the rapid
advancements and growing demand in CGT
development and application

= Significant infrastructure and supply chain
considerations include:

= Specialized manufacturing facilities,
stringent cold chain logistics, and limited
treatment centers

= These complicate scalability, increase
costs, and limit patient access within and
between countries




Regulatory Challenges

= Stem from their novel and complex nature, requiring regulatory bodies to adapt
and develop new frameworks to ensure safety, efficacy and quality

=  Will eventually raise the issue how to regulate of non-originator imitators

= |ncludes navigating mostly uncharted territories in:

= product approval processes
= establishing standards for manufacturing and quality control
= addressing ethical considerations, particularly with gene editing technologies.

= These challenges demand ongoing collaboration between innovators and
regulators to facilitate the safe and effective integration of these therapies into

clinical practice.
= Also raises issues of global norms and harmonization




Thank You

Joseph Damond
jdamond@crowell.com




