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Tasams “msdamsmnudifleiaunszuuinermans douazuianssy (9u) fMuuipnssu
wazmaluladnisnisunms” Tul we. 2566 - 2567 1 finquszasdifiesiusan uimsdanisosd
AN WAEILATIENYeeINd (Gap analysis) naanaurialdnna (Value chain) luauuinnssuuas
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Medicinal Products, ATMPs) uagtileuszanusmiaiets uaztuindeulilidelausuus dounusy
. TangIfeinnuAudn wazkIaNTatuauNITIRILY 23U, kasn1TatuayunIsiineaIuIe
TUliusslevdiuuinnssunasinalulagnienisunmgluyndid lnen1syivsudeyamuuinnssuay
wallaBnsunngvislunagansseing naenTudunvaluaznide Miienuvessy wasustvienty
e safadanisuiinnuAnfiulasdaiausuuzanynniadiuiiieades udwinsiesey
dounsaivestszmaiioliladeiausuus nsiaunszuuing (ATMP Ecosystem) waznnsiuindey
msliusgloninanuiseduuinnssuuasmaluladmenisunndlunnifnaeniia Value chain

Lf@%ﬁiuiwmmﬁyﬂizﬂauﬁwmsmmm%’ayjaaqﬂﬁm ATMP Technology fiunaulaly
ﬂﬂﬁ;ﬁu Usznaunig Stem cell transaplation, CAR-T Cells, CRISPR Technology, Vector-based
gene therapy Wag Mesenchymal Stem Cells wag§slauanssion1s ATMPs ﬁiﬁ%ﬂ’]iaqﬁamﬂ
mingsuiiuauaNluAaUsEmaTIu 54 wanduel wiousiafidminedidsiaise 1 miae
NARA U9 LUYI9 100,000 — 150,000,000 U uaﬂmm?ué’alﬁiwsmLLazﬁmiwﬁSﬁayjaﬁm ATMP
Patent Landscape fidfiuindssimaanigominudugiimisiud udludnd a.a2018-2023 tu o
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ofnzaneg fnndngeigalunisdnuideluaywd udlsaiidesords ATMPs Wlusnwdmsy
Regenerative Medicine fillusmsnduiiunniuiiu

Tudruresuualtiunsiaun ATMPs uagduutimainiu Cell Therapy dxiishsdaufigands
Gene therapy wagiualdun1sly Allogenic ATMPs (310 Healthy Donor g Patient) aggeniinisly
Autologous ATMPs (Patient to Patient) #11ANa1584191U Gene therapy d@ndiunisldivalulag
non-viral e Viral axdiuualiiusnnduan 15% ¢ 30 % Tudn 5 Yt snnisdsadeyaainin
asuiununitnasmuiimsasuinnluandgeisin glsy wagiunuddu uazdanudeanisdia
msasulusuanlagianzlusnu Allogenic ATMPs Gamgraiidensnaulaasyulusiu ATMPs 1y
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1. walulagndndneinisunnddugs (ATMP Technology)

a

Tuidgiselddndenmaluladiuraulafinuidldlundafusiildvoyiauda noonau
investigational products i Tavhnisveaeuegluseau clinical trial studies agwane 6 nalulad
Town

1.1 Stem cell transplantation

nsUgnaneaiuwad drusnnidu hematopoietic stem cells gnlfifian1ssnwilsaiden
uzisufinden uaglsaeszuugiAuiu ww hematologic malignancy, R-thalassemia Tsadendia
aﬂmmfmﬁuqmim disorders affecting the hematopoietic system that are inherited, acquired,
or result from myeloablative treatment Dumealuladaady Mdfumndudt 2011 Auansasisn
wsnlé§un33uses @4 hematopoietic stem cells unsrAnSusitudnoglunguvos Minimal
manipulation products Felifedndundndomt ATMPs usiagnsla

Tagndnni1sves Stem cell transplantation (un1sinafuwadidadenldndudiluly
sumegUae nanlunsegngnviatgaindilsaies nseannnisidiaiivseseduidn Tnefiunadisn
Yeawadiuinnvansumnas 817 Bone marrow transplant (BMT), Peripheral blood stem cell
transplant (PBSCT), Umbilical cord blood (UCB) transplant TnewanuaiiSensaufuin
Hematopoietic Stem Cell transplants

Fatuneures Stem cell transplant d1msunisdnuilsnuz e AUrgazlasuiniiundn wag/
vide Ssdvasmseiioswaduzi§dvinunneu Jsafuwaduas bone marrowazgnyitanevun
iy Benduneuiii Myeloablation %138 myeloablative therapy ﬂﬁﬂﬁ?ﬂﬂﬂl‘ﬁﬁ]%lﬁ%UmiUQﬂ
owadnwaanauAuly (transplanted cells) Lﬁ@lULquﬁmaéﬁgﬂﬁﬁmﬁ 1w transplanted cells 7
auysaiazdlululinsygnuasduaueddindentuimauny Gendunouii engraftment Tng
transplanted cells tuenafifiunann

1) wadniauldiesiign harvest uag freeze TnauEunssnw

2) fusananlidineadesiuauld §91939810u matched related w3e unrelated donor

e
D

8

- Autologous stem cell transplant Ag aAAMULESINTITUATWAAYDIFLY
ngnldnduitnly

- Allogenic stem cell transplant A® Lsaaéamé’u%mﬂlﬂu cancer-free cells
WAy WanINAUIAdANEaINIsalun1sae immune cells ndianunsa
' ' s & o 2 ] vy a l
g wanuzSonavioegluinieauldlasig Sundn graft-versus-

cancer effect
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- Engraftment fail ldanunsoadradindestusnmaunuld
- flemaiuwaauzissinlunazldanaudnluse
- mslwaduesiuinailifinnalnddaduauld farndssgsninduianedil
audedesmnsanedenseauld
- Cord blood transplant fi§nuinwadizudutios warldnanulunisains
wadindontunmnaumy
1.2 CAR-T cell technology
CAR-T cell therapy tJunisiiu T-cells vosauldionun@nlusfiu CARs (Chimeric antigen
receptors) asuu surface vaaad Insordumaluladnnsdusansiugnisy Taelusiu CARs 1 vy
Fmthilansuarduegesunziulushiu wie antigen UuRIvBIARLZISY 9Nty CART cells 9%
gniuduniluiesfoAnisnouazgalandululiauld finrsfnuivszaunudisa CART cells

IANTIUADIUT19N1899AUlY LazyiutinTandn TU tazawaauziSale

CAR T-Cell Therapy

AL protein

Make CART
cellsin the lab

Wz@} : '

Insert gene
for CAR

CARTcell
Grow millions
of CAR T cells
=,
-"/. T cell
o’
Infuse :
Remove blood from CART cells s
patient to get T cells o into patient '

CART cells bind
to cancer cells
and kill them

» ----- Antigen

CAR T-cell therapy is a type of treatment in which a patient's T cells are genetically engineered in the laboratory so they will bind to specific
proteins (antigens) on cancer cells and kill them. (1) A patient's T cells are removed from their blood. Then, (2) the gene for a special receptor
called a chimeric antigen receptor (CAR) is inserted into the T cells in the laboratory. The gene encodes the engineered CAR protein that is
expressed on the surface of the patient’s T cells, creating a CAR T cell. (3) Millions of CAR T cells are grown in the laboratory. (4) They are
then given to the patient by intravenous infusion. (5) The CAR T cells bind to antigens on the cancer cells and kill them.

cancer.gov

JUN 1 uanatunaunszuIunsHanLayN15v19IYes CAR-T Cells (Reference: www.cancer.gov)
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Tganvin1ssnulesnin stem cell transplant Uen@asud AUARLGIAN

Wunaneifeulayeiadesiinisvianany infusion WAd msu CAR-T cell

therapy #9015 infusion 1 A% 19181 2 dUa9i Taelasauani el
<@ a 1% a wva [ a o W ¥

N3zUIUNIAUT cells Nsnanluriealfudnis wazn1svinadvuitn (61

o & = 5 J 3 v &

) Fetupouratuldinaivaisihou

nsauvedlsn 3NN155nwIMe CART cell therapy agliuiuniinissny

paELAtUUn

[y

Ludndudesinaividauuuuuse wazlidesiuenagiquiu nsdives
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stern cell transplant fiesa1n CAR-T Mwadvesnuldios

YaLde/ ANALEYY/ ANUYNY

Side effect: cytokine release syndrome (CRS) ila T cells Aldnduidnly
Tuauld Yase cytokine aonununiiuluvinvlunsedunisnevausives
aifuiuvesauldunnniund \ianadrafos wu 14 anwdust viesns
suussiadedin lnsenzauliugienifinisnszaeveslsaun agdaiilonna
Foudn CRS Téunmuiy

AAE4109N191AR T-Cell malignancies: wia¥uil 28 woAdnieu 2566 7
Hauwn US FDA Tdeanufieudsninudssvesnisiiia T-Cell malignancies
fioraiinan chimeric antigen receptor CAR-positive lymphoma Tuauld
7lFsunissnedag BCMA w3e CD19-directed autologous CAR-T cell
immunotherapies dsifiouiidwadwansuaiilasun1ssusasudana 6
AnSael Tne FDA fzafiunisnsiadeu wWieuszidiu resulatory action lu

surmsaly (Ref: https://www.fda.gov/vaccines-blood-biologics/safety-

availability-biologics/fda-investicating-serious-risk-t-cell-malignancy-

followine-bcma-directed-or-cd19-directed-autolosous, FDA

Investigating Serious Risk of T-cell Malignancy Following BCMA-Directed
or CD19-Directed Autologous Chimeric Antigen Receptor (CAR) T cell
Immunotherapies)

Jo311in CAR-T cell therapy lunssnwiugiSendu solid tumor LHipean


https://www.fda.gov/vaccines-blood-biologics/safety-availability-biologics/fda-investigating-serious-risk-t-cell-malignancy-following-bcma-directed-or-cd19-directed-autologous
https://www.fda.gov/vaccines-blood-biologics/safety-availability-biologics/fda-investigating-serious-risk-t-cell-malignancy-following-bcma-directed-or-cd19-directed-autologous
https://www.fda.gov/vaccines-blood-biologics/safety-availability-biologics/fda-investigating-serious-risk-t-cell-malignancy-following-bcma-directed-or-cd19-directed-autologous

1. dymiifeunzdadiaumainane (heterogeneity) ¥ CAR-T cells
Fdadluuuusunizaelusiu wie antigen sialavdanils Fea1a
Tanalaifunninlunissne solid tumor

2. nalNNISMOUAUBITBIANIITUING BUTOUY A BUNTLSS

microenvironment Yaafulals CAR-T cells Addnluviald

lanaluniswaumalulag

- 14 target antigens wanglaunniy Wislenalunisansn uavawadusiSe
atiniulu solid tumor

- aundundndei off-the-shelf product Tagld T cells 91nguFand
guaudauss wieulisnwviud ludesmdndinzdeauliviazau

- fiansanlddauiu immune cells w8 1u NK cells 13ald mRNA TiAn

158519 CAR-T cells Fulusnanevasnulinnu

1.3 CRISPR Technology

ynanzIdevelinsiziiants CRISPR-Cas9 maluladgnltudlundndasidilasy
M15¥UseaRaan US FDA uay UK medicine regulator &algiuA CASGEVY™ (Exagamelogene
autotemcel) Fufuifunfausnvoslaniindnsiasiain CRISPR Technology lesun1ssuses
Wieldluns$nuilsa Sickle Cell disease

Fanalulad CRISPR-Caso 1dumalulad Genome Editing Aifeuldlu cell-based
gene therapy @u1906na18 DNA U%L’;mﬁé]’amuw@uﬂw wagvin e saunlua1gDNA
vinafigndaiudiens 1) aud1eoen removal 2) Wi uifin addition w3 3) unud

replacement @1 DNA lin1usioanis dagui 2



CRISPR/Cas9 Gene Editing

sgRNA

PAM sequence

|

— ., I )

L. Double-stranded break . .
Non-homologus end joining Homology-directed repair

Disrupts gene of interest Corrects gene of interest

— }

I
2 0

Sng glg
)II]]I Im [T T,
Nucleotide deletion Nucleotide addition Donor DNA
ik T I

Disrupted DNA Disrupted DNA Repaired DNA

g‘lJ‘ﬁ 2 uansnalnuas CRISPR/Cas9 Gene editing (Ref. BioRender)

Tnenszuiumsinuardon/iasuulasans DNA/tarset gene Haviintuluafiuisad
Winiden blood stem cell vaanuldfigniiulineuSudunszuaunissnw neunlaggnldndy
transplantdlUluauld i olfiAnnas engraft Tu bone marrow uaziSuduasradadent
Undnely (mugiunisldiadvidad eviaiswadifadenlulunszgnitenuanou,
myeloblative conditioning) Fslunsdlvaslsa Sickle Cell disease 9z4inNT15a374 fetal

hemoglobin (HbF) ﬁsﬁaaﬂaaﬁuﬂmﬁﬂLﬁmﬁammaﬁﬂﬂgﬂ (Sickling) ¢

e
(&)
<D

- @wW15091911 Modify target gene lad1euarsInEINI gene editing tools
350U
- Tenalfin mutation ABUTIAT

- AunuelgIgsnitgene editing tools 358U

Y909/ ANLLAES

- @wnsaiia Off-target modification N15AA/9ou @18 DNA AAsLRUS 91

91998 @NIARTULALUU random Tdsuasedudus Tugenome

10



1.4 Vector-based gene therapy

#ANN13904 gene therapy tuN1359UAA5WUINTIU genetic material DNA, RNA

vse Bu Wduradidwinne WeliAnnisden videiasunlas uan1svudsduans (naked

gene) Aessianisgniinateneulufuwadidmuneg dnudsdndusedd vector lunsvuds

Lanadinmaana1d el gene delivery i1 2 ¥ila Asgun 3 laun

1. Viral vectors

2. Non-viral vectors

| VECTORS USED IN GENE DELIVERY |

Viral Vectors ] [ Non-Viral Vectors ]

Adenoviral
vectors
Retroviruses &
Lentiviruses

|
| |

[ Physical methods ] ’—[ Chemical methods ]—l
I

Lipid based Polymer based Inorganic
-[Gene gun ] systems vectors materials

Needle injection

Protein based
vectors

viruses

~—

Poxviruses

Polyesters

Cationic ] [ ]_ Metal
Microinjection ]—'[ Jet gun ] liposomes
Smart
] . Pol th Carbon
]—-[Eleetroporanon] liposomes ] [ SR ]—
}{ Magnetomration} Liposomes ] [ ]_ e bered
systems

Sonoporation

Other viruses

i

sUn
Y

Adeno associated ]_ [ Nucleofection

I J--[ Mechanical massage ] Polycarbonates Quantum dots
gene transfer
Polysaccharide
based vectors

3 Types of vectors used in gene delivery (Ref. Butt M.H. et al., Genes, 2022)

Faazidenld vector yialvunuiuagiuyiia warUSu1uve@1IWUSNTTUTYUAT 59U

WUNINSAUE INNTTIUTINVBYARERS D viral vector based gene therapy wungnldunnlu

n135nw11sA neurological diseases wag 15AULIS4 (solid tumor)

[

1A8N32UIUNITVI9IUDY viral vector (Mechanism of viral gene delivery) a43U7 4

Usznaunie

1.
2.

Y

Incorporation transgene Tg] viral DNA

2 modified DNA 1ng viral vector

Vector U1 receptor UuRnves target cell indu endosome fifitranseene
fazudsogluty

Endosome uandidu capsid 1afieusag nucleus vaawaditimaneg dudu nuclear
pores uaziigmuluves nucleus

modified gene ¥1n15 integrate 1WA U DNA 294 target cell 1AANTZUIUNIT

transcription Wway translation Aan1suanseonuesdulminladily

11



Vector

s 1
¢ i Hostcell

injected into
vector

Protein of
Acid-dependent interest
........ = . . endosomalbreakdown @) 15
....... — ¥ releasing capsid e} Transcription 4
ModifiedDNA el e, . @ (IS andtranstation
B — NS Host DNA

A Binding to nuclear // %

Vector binding
(‘& pore and DNA '/ Integration of
s

to cell surface

T

Capsid o n

Secssese

; ; import !/ newgeneinto
e, ...' cellular DNA

$ A g \ ~—
New gene $ § Vector packaging v \\
$==3 into endosome
Viral DNA :; E: Endosome Nuclear pore

g‘d‘ﬁ 4 @n Mechanism of viral gene delivery (Ref. Butt M.H. et al., Genes, 2022)

&

%

U87U8IN15L viral vector:

- Hguntas gene nMsgniany
- 1 transfection efficiency agﬂummsﬁa

- LANTSLANIDON VDB UNVUAIE1NEBU sustainable gene expression

YaLdsUBINI1SI viral vector:

- @gasansgninanglagseuugiauiu (immunogenicity)

9

£

- anudufi®ann viral vector M4

- 3AEN
Y

87U89n13k nonviral vector:

- anuduiiesinain vector N4
- @UTOVUEAIAN RGN ST NTUSIRNNle
- ASTUIUNISIUNDUNTAIUUAD UV

- linsgAunszuIunIneUaNeI N TANiUYDII9N1Y

9

YaLd8UBIN15 nonviral vector:

- lunuseaniizlu extracellular wag intracellular barriers
- Transfection ability@‘ll”l

- IN5UER99DNUBY Transgene #

12



1.5 Mesenchymal stem cells: MSC-based cell therapy

Mesenchymal stem cells Wuaifumadiinuldainuatsuwnaslusienie wu
N3zAN Bone marrow-derived MSCs (BM-MSCs) a18dzn® umbilical cord-derived MSCs
(UC-MSC) uazladu adipose tissue-derived MSCs (AT-MSCs) Tagaauaiunsalunissnwn
Iaen1sld MSC 1inan 1) Aauaudilunis migrate uag graft Tuiledaimane 2) Uaes
Secretome factors UnegATagltmaddeasiule lidnazidunsmunuliwadiAnns
i ud1uru w3e differentiation syudeAuanURluNITAIUNITENLEU anti-inflammatory
properties 21NN13NEAR extracellular vesicles (EVs), cytokines, and growth factors

Hagiuilanlalimuaula@nuinisld Mesenchymal Stem cells (MSC) MSC-
derived ATMPs Lﬁams%’ﬂwﬂsﬂﬁmqmmmaasmaial,ﬁm a1y lsannansegnuaze, 1A
sUUUsEAM NIaINAISUIRE UTLduUsSEAM waraInnISLA puvesTUUUTEAM 19U
Alzheimer's disease (AD), Parkinson's disease (PD), multiple sclerosis (MS) and
amyotrophic lateral sclerosis (ALS), COVID-19 %aﬁaulmpjL“ﬂumi%’ﬂmmjmmmmw%
d1uniBsundu acute respiratory distress symptoms vdudiu fesainlusianealunis
isolation, propagation, maintenance, up-scale production, and functional
characterization and qualification 989 MSCs l@5un1seeusulasufiRegraduwuuuem
1INUTY

HaguiindnAusiATMPs a0 MSC AilFSunseuiAnnuaneyssimailanlildly

ANFSNWILAINTT 10 BUA S1YALLDEARIANTIAIUAN

TABLE 1 | MSC products with regulatory approval (Pereira Chilima et al., 2018; Levy et al., 2020).

MSC product (company) Approval granted (year) Indication Product type

Queencell (Anterogen Co. Ltd.) South Korea (2010) Subcutaneous tissue defects Autologous human AT-MSC
Cellgram-AMI (Pharmicell Co. Ltd.) South Korea (2011) Acute myocardial infarction Autologous human BM-MSC
Cartistem (Medipost Co. Ltd.) South Korea (2012) Knee articular cartilage defects Allogeneic human UC-MSC
Cupistem (Anterogen Co. Ltd.) South Korea (2012) Crohn’s fistula Autologous human BM-MSC
Prochymal, remestemcel-L (Osiris Canada (2012) GvHD Allogeneic human BM-MSC
Therapeutics Inc., Mesoblast Ltd.) New Zealand (2012)

Neuronata-R (Corestem Inc.) South Korea (2014) Amyotrophic lateral sclerosis Autologous human BM-MSC
Temcell HS (JCR Pharmaceuticals) Japan (2015) GvHD Allogeneic human BM-MSC
Stempeucel (Stempeutics Research PVT) India (2016) Critical limb ischemia Allogeneic human BM-MSC
Alofisel (TiGenix NV/Takeda) Europe (2018) Complex perianal fistulas in Crohn’s disease Allogeneic human AT-MSC
Stemirac (Nipro Corp) Japan (2018) Spinal cord injury Autologous human BM-MSC

wennUuiiinmssnyimidsedsenitammegeulusedu clinical trials 11nn318n
1,000 studies nedrulnaisaiulunnissnulsansegnuazde (bone and cartilage) 110

Y

U
Mign Mg lsaseuulsean COVID-19 lsaszuuniiauiu waglsaidlamudisu lauw
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suansaneluseauclinical trialiuuinduagnaunntueiel 2020 3NASEN1T5EUINYDNLSA

COVID-19

Musculoskeletal 212
Neurology 163
Pneumology * 117
Immunology 73
Cardiology 63
Heptatology 50
Endocrinology 48
Reproduction 33
Oncology 27
Dermatology 30
Nephrology 27
Gastroenterology 26
Opthalmology 15
Anal Disorders 14
Aging 7
Urology 6
Hematology 6
Psychiatry 4
HIV 2
Other 91
Total 1014

*COVID-19 (65)

Clinical trials classified by medical specialty-disease category
Medical specialty Number of CT

® Musculoskeletal

® Neurology

® Pneumology *
COVID-19
Immunology

m Cardiology

m Heptatology

® Endocrinology

m Reproduction

m Oncology

® Dermatology

m Nephrology

m Gastroenterol ogy

m Opthalmology

31]17; 5 uans Overview of the types of diseases targeted by these registered clinical trials (Ref.

W1 MSCs 22lasunIsAnwIazeauSURE19NI19 AR

Jovic D. et al.,, Stem Cell Reviews and Reports, 2022)

A55¢39lu509994

1) unasnuves MSCs usaziiloiald MSCs aannuasUsunasineiu lnegaussataAnis

U tﬂ' ! U U 1 U 1 U
iﬂ‘H'Wlﬁl']\‘iﬂumﬂﬂﬁh\m']iiﬂ‘lﬂ']m’]\iﬂUL‘UUH‘u

2) AU heterogeneity 489 MSCs

3) mﬂﬁﬂLLazmmg’lﬂuﬂ’liw?ﬁm ey Quality control Tngangludiuves potency test
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2. ATMPs #ildsumsaydiAannuirssuiiuauauluislssine

Jaqdulindnsdne ATMPs 7ilasuni3¥usesain US FDA, EMA, Korean Ministry of Food
and Drug Safety (MFDS) ua¥ Pharmaceuticals and Medical Devices Agency (PMDA), Japan ta2

VI9AY 54 wanAwa (As of February 2024) dauusaunisunluldsnwlsnsne Tagall

Therapeutic Areas Numbers

Hematology 21
Cell transplant-based therapy 10
Lymphoma 5
Multiple Myeloma 2
Hemophilia 2
B-Thalassemia/ Sickle cell disease 2
Musculoskeletal 6
Dermatology 6
Neurology 5
Oncology 4
Ophthalmology 2
Immunodeficiency 2
Gastroenterology 2
Cardiovascular 2
Aesthetic Applications 1
Endocrinology 1
Others - GVHD 2

Total 54
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CELL AND GENE THERAPY APPROVED PRODUCTS- WORLDWIDE
(AS OF DECEMBER 2023)

Others (2), 3.77%

Aesthetic (1), 1.88%

Endocrynology (1), 1.88%
Cardiovascular (2},
3.77%
Gastroenterology (2),
3.77%

Ophthalmologic (2),
3.77%

Immunodefficiency (2), Hematologic (21), 39.62%

3.77%

Oncologic (3), 5.66%

Musculoskeletal (6),
3.77%

Dermatologic (6),
11.32%

g‘l.l‘ﬁ 6 wana Cell and Gene Therapy Approved Products Tungailsaluanvisingg

|d’d 1

Tnaziiuleinndnsiost ATMPs dwlngidiogluviosnann dadulufinnssnunlsanisszuy

doauazusisudadon muundelsansegnuazde lsaiamia lsavnessuudszam uaslsauzisa

(NouLla) Mua1eU
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[ @ rierocew |

QreiTens

LANTIDRA LAVIV ALOFISEL
$300,000 y 000-
= 5 S oSk s:no:h u_sim-; $3,000-$3,500
Y- I | Aesthetic | | Gastroenterolo »
HOLOCLAR  LUXTERNA Y

r'y
bio  VERTEX

$101,800 $425,000

KYFGEWIA  CASGEVY
I $3,100,000  $2,200,000 CAlLTranspiancRH on
Ophthalmologic i - A
Sickle Cell Disease L i
m DUCORD %
Musculoskeletal @ CondanaCoaltioid gamida (Tell v At
) n CLEVECORD OMISIRGE  ALLOCORD
VERICEL ° $2,200,000 $338,000
MACI SPHEROX o Al » p——
| $25,604  $9,500-$12,000 2 oo i Bndencn
e e = HEMACORD ”mfhow HPC, Cord Blood
o £1,804,000 EL)
Immunodefficlency ,“, LFESGUTH PRocdwor
Bisherd < HPC, Card Blood  CLINIMMUNE  5c cord igod
L HPC, Cord Blood
RETHYMIC  STRIMVELIS

hS
$665,000

& Bristol Myers ANss n‘_
B janssen J°
ABECMA

CARVYKTI
5419 500 $465,000

Cell and

Of_r‘gnosm_ef_lff R Krystal

Multiple Myeloma
Gene therapy il
GINTUIT “ﬁ'sﬂ‘ approved Hematologic
) Maliinchrodt praducts by
FDA and EMA " 5
STRATAGRAFT BiOMARIN 5L Behring
44,223 ROCTAVIAN  HEMGENIX
$2000,000  $3,500,000
Neurologic MEMDPHILA
) xovarTIs > s
ZOLGENSMA  ZOLGENSMA
$2,125,000 $3,000,000
SpestolMyss (), NOVARTIS
Connirra  Orchord PTC Sy KYMRIAH
A e P
él.E\ﬂD‘fs LIBMELDY UPSTAZA Bs::;?n'sl $475,000
$3,200,000 $3,000,000- $3,700,000 .
3,500,000 Fonrems Foumams &
4 YESCARTA TECARTUS
EBVALLO
$373,000 $373,000 $373,000
LYMPHOMA

e
| remsnsre | rd
IMLYGIC ADSTILADRIN = -
$65,000 $63,190

Dozt TOVNGE
PROVENGE AMTAGVI
$93,000 $515,000

gﬂ‘f/’i 7 wana Cell and Gene Therapy Approved Products Tungalsaluanunsiiee dlaguTendui

WALSIANVDINANAUD ATMPs (aN1EAlASUN15US9990 US FDA wag EMA)

nauvessnuliadenuazuzisudndendiondndue ATMPs Tudaquuld 5 walulagndn
Lo

A) Allogeneic Stem Cell Transplantation tilenisinuilsadeanisiugnssy lan
Tafina1amaiugnssy B-thalassemia uazuziadiaidon wizaddiunguanlifiiunissnu
setadiv1tnuuds wislisamtunssnwideiaiivnda Tnefivaealidnlunssnuogi
$338,000- $2,800,000 LW38gyansy 615501

B) CAR-T cell iian1ssnwuzi§adnidenuna Multiple Myeloma wazuziasey
drwmdes Lymphoma Wzaslifungueuliffivsy iansfnudeiaiivdanayisnisdug
paneasaundinduandut Taedtasalddnelunisinueg $373,000- $475,000 wdsgy
anss dan13¥ne egalsid iloifoungainiou 2566 Aiuun n19US FDA ldeanusznia

I . = a . . [ [ v a o ¢
\9U Black box warning fl4lan1a@n1siia T-cell malignancies 184N153NEBIAILHARNA U

CAR-T @nSUNARAIN CAR-T TUNDINAIANINUA 6 NARN
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C) Virus vector-based gene therapy L‘WEJmi%Jﬂ‘H’lIiﬂLﬁamaaﬂd’m‘mqmEmﬂ

4

Hemophilia t31zasldiunquanldidennissunse lnedeeanldanglunissnwieg

| [

$2,900,000- $3,500,000 WiTggyansy Aon13inw Ima’tmmsﬁmﬁﬁmLLWqﬁqﬂiuIaﬂﬁa
Hemgenix Litanssnwlsadensonitevgaen Hemophilia

D) Allogenic T-cell immunotherapy Lﬁami%’wmzL%wiamfﬂmﬁaa Lymphoma
Juflindunaififewdasudidefiidinalulad t-cell immunotherapy éua EBVALLO
wonJunansaeienissnvinzsentindes Lymphoma axldimalulad CART cell
therapy

E) CRISPR/ Cas9 \fien133nwn B-thalassemia waz Sickle cell disease L‘ﬁluﬂ%’jﬂLLiﬂﬁ
welulad gene editingld$uayfAlnldsnuiuywd araaileidousunau 2566 Miiuan
g Uudndnsusiild Tuouifidos 2 ndnfusiivindy ldun CASGYY avldTeoy

$2,200,000 waz LYFGENIA Alddneagil $3,100,000 wiseyanss son1sinm

TudruaeanissnenlsangtSeuseian solid tumor ABnAnAMI ATMPs Aoudiaiinau
wannvianensluguveslsanlisnw wazmaluladnld Jegluiindndost 4 ndasdae THSnwilsauzise
NI%UY (melanoma), mﬁwiamqm’m (prostate cancer) wag ugiSanszmnztaanig (bladder
cancer) wAlulad 7N immunotherapy, viral therapy, virus vector-based therapy wag tumor
infiltrating lymphocyte (TIL) Fadumaluladnssnufiislasveud@lildlunissnuiladuasausn
Al & v & a 1 =2 ' 1 = aa a v I Y] -
Waaunun1ius 2567 Muwn drauladnwiseiinisdnwinalulagdugndeeglusedu clinical
trial sjaiuluilsauzisaialm wazwelulaglvnduiivey

Tudiuvesnandua ATMPs Altimalulagirnnssuiilowds Tissue Engineering WuINHauIU
Ladwniin Fadnazgniluldivenisshw

1) Urnlia (wound healing) iatkalu1u wnanaviu asuwalnludlaeld skin graft

2) lsavila ialsanasilolanie/ aadendeunau (heart attack) wazangilaauiman
(heart failure) laen1sly heart sheet

3) I‘Jﬂmz@mmz% Bone/ Cartilage replacement lngld Bone graft wag Chondro graft
a v o a a G ) 1 " w ) 1Y a ¢ o @ =
dndedunantaulafe Aldanslunisshuligunnwidunmssnyimewmalulagwad uinUauaztu

SR
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3. ATMP Technology Landscape

ludiuves Technology Landscapeiu mag3wnsesibidminaiuaulalud IP landscape
way Clinical trials phase 3 MUuesAnus, malulad, nsguiunis, therapies il potential ganaz
gnilUldlundnsdoet uannIneuddeiiugiuain Peer-reviewed papers @sdulugiluesiaiug
d’lj d‘ Q‘ QI v v v o v a [ I3 =) a a [ (3
Auguiasuiaukazevlilagnir luldlunsiauindndue vienszuiunisndnndn s
ATMPs

s a vd)

3.1 Patent Landscape (53UTiuuaz AT zvidayalng u1enisins 1w3gdns

TuntiAwszivihnsdudeyalaelilusunsy Patsnap Jadu platform dmsududu

wagdnendeyaninddunelayaangiudeyanit 100 Ussinailan ’iu 3 Wdendnd

i v Y

\WAeUesiu ATMPs Taun 1) Cell therapy 2) Gene therapy Wag 3) Tissue Engineering lag

o

TingUszasAuesnisvi Patent landscape 16iln

q

[

1) Wolnszvnnldumsusmaluladimduduiaula Insmngegredaluaig 5 ¥
PRIUUN

o

2) waUsziluglaudfiey key player giaunmalulad dimsuamaluladivaniu

3) weUsziugauladinaluladmaiululy

3.1.1 Cell Therapy-Patent Landscape

lnglaviing Search Teyalagnivun Key strings wag synonym Tinseunau “cell
therapy Stem cell Stem cell therapy Advanced Therapies Cell processing Cell therapy
Application”
Key findings:

1. wunsndaumelyaniifordestaaunin 111,614 atiu

2. Wunsnddunnsdygrfidanuieatesiuiade 1) Stem Cell therapy, 2)
Advanced therapies, 3) Cell therapy, 4) Cell processing, Wag 5) Cell therapy application
AIUAIU

3. Tur23 20 Ifiuan (2004-2023, 538z0a77 patent Findactiveagjauiisilagiu)
wuInfisiuau patent application Tuwdaiieatiu Cell therapy anal key strings Aildlunis
search 91961 Lﬁwﬁuaﬂﬂqdmﬁ'@mﬂﬂ enviulud 2023 fis1uau application luaviiinnas
117 2022 Aupse (ilesnndsldldtiudiung application fiduuduadslilasunisusenia
Tarwan) Tuwauedl %issued th Aessanasdeustngd 2017 arumaifusiuau application 7

\WorY fegUN 8
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Patents

% issued

5,000 100%
4,125
4,000 3,897 80%
3,410
3,000 55.7 2.823 60%
526% 6% 588 01:; 14%
44.21% 45009%87% 45.16%5.49 @B Application
2,000 39.5% 40'28\??.37% 1,830 40% B Issued
1 581 % issued
1,162
a1 ,038 4
1,000 o7 756 m 20%
“8 432 o i 5I50 i3
2 e
o o Q. <0, 0, 0 o 0, 0, o \”)
00» % % o 7 R % ® & f?;

Appllcallon Year

gll‘ﬁ 8 Lan331uIUVe Cell Therapy-Patent landscape

4.Key Inventors: Top5 Usemegiinmaluladifeniu Cell therapy (8198931nU8Ya

Usemadiunadifinis file application) léu 1) ansgowisni 2) 3u 3) glsu EPO (European

Patent Office) 4) 1@ uag 5) Uy Faguil 9

Others : 4.28% (3,793) —
India : 0.44% (393) —,
France : 0.80% (710) A\
Germmany - 0.81% (716) —— ¢
Australia : 1.20% (1,062)
Great Britain : 3.33% (2,953)
Japan : 5.05% (4,472)

Korea : 5.26% (4,659)

EPO : 6.12% (5,420) —

United States : 58.76% (52.1K)

China : 13.95% (12.4K) —

JUN 9 uanwnsduvefnAumalulagniu Cell therapy 3nUseimesiigg
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5. Key Users: Top5 UizLMﬁﬁﬂ%LwﬂIuIagLﬁaaﬁU Cell therapy fiseanisvinalulad
fuflataduld 1iun 1) andgowidn 2) WIPO (Worldwide) 3) 3u 4) glsu EPO (European

Patent Office) 5) po@LASLAE

Others : 17.10% (15.2K)

_~— United States - 17.28% (15.3K)

Austria | 2.26% (1,999)
Chinese Hong Kong : 2.99% (2,651)
Korea : 3.33% (2,950) WIPO - 15.32% (13.6K)

Japan : 3.64% (3,226)

Canada ° 6.16% (5,455)

Australia ; 6.81% (6,034) China : 14.32% (12.7K)

EPO : 10.80% (9,568)

JUT 10 uandnsarugvenuasesdnsau Cell Therapy Tuuszimnesiiag

< a1 o | a o« &4 Yy yy A S o 9w a
Wuilurdunndrdunazesanside Julsuie niedelaweverls Avnlvauiian
AuAsansngaunaldygsesnisiilinaruasedly 2 Usswell (Ussinavaignnanasiinisly

walulag)

6. Key Technologies: Heatmap Wand Top5 aauviewmalulad/ nssuiunis 7
\Aeatieariu Cell therapy Ailésunisiuasedlaoningaunstlyguniian 5 Sudu Téun

1)C12N5 Tissue culture

2) A61K35  Medicinal preparations that contain materials or
reactions products thereof with undetermined
constitution

3)C12N15 Genetic engineering

AA61K31 Medicinal preparations containing organic active
ingredients

5)A61P35 Antineoplastic agents and peptides fiAerdostiu Cancer

therapy Wae large-molecules biologics
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C12N5 C12N15

Undifferentiated human, animal or plant cells, e.g. cell § Mutation or genetic engineering, D
lines; Tissues, Cultivation or maintenance thereof, Cul § NA or RNA conceming geneti...
ture media therefor (plant reproduction by tissue cultur § neering, vectors, e.g. plasmids, or t
e technigues A01H4/00) [2006.01] heir isolation, preparation or purific
Patents: 13,727 ation; Use of hosts therefor (mutant

AB1K35
Medicinal preparations containing materials or reactio
n products thereof with undetermined constitution [200

6.01]

Patents: 9,111

s or genetically engineered microor
ganisms C12N1/00, C12N5/00, C1
2N7/00; new plants AO1H; piant...
Patents: 7,104

AB1K38 ci2a1
Medicinal preparations contain || Measuring o
|l ing peptides (peptides containi | r testing pro
ng beta-lactam rings A61K31/ J cesses invol
00; cyclic dipeptides notha... | ving enzyme
Patents: 3,684 s, nucleic ac
ids or micro
organisms (
measuring 0
A61K39 £ ¥=sting apy
Investigaling or analysing materia | Medicinal preparations contain || 2ralUs Wit...
Is by specific methods not covere | ing antigens or antibodies (ma | P2tents: ...
d by groups GO1N1/00-GO1N31/0 | terials for immunoassay GO1N
0[2006.01] 33/53) [2006.01]
Patents: 3,771 Patents: 3,400

gﬂﬁ 11 uans Key Technologies: Heatmap @1 Cell Therapy

7.Key Assignees: Top5 89An3/ minsaududsindinventorsvoamaluladiiedos
fiu Cell Therapies dinag Lan

1) University of California, USA

2) University of Texas, USA

3) Stanford University, USA

4) Massachusetts General Hospital, USA

5) INSERM- French National Institute of Health and Medical Research, France

“Juitirauladne i wind uminedemarilasianizluowsnn viludels
ANUEIAgAUN1sIRANATRINSngdunitstygl dnsdaudssudssanalminideiiuin
AuAsoansngaundyaiedials uaziinisinip/ patent wanilUdegslsthe uavanunse
vins1elaann licensing fee/ loyalty fee ﬂé’uﬁuajwﬁmmé’aﬁ sponsorm’mﬁ:uﬂﬁaﬂﬁl

aen4ls

8.Keywords muusglu patent MAg1983iu Cell Therapies Way 8IANT/ RUIERIU

[ 1 [

Y v v d' dgj d'
mumﬂﬂwwentorssuaqLmiuiaauumﬂmaLLammgUm 12

Y
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16 patents per cell
HEl RGTUNIVOF CALIFORNL I BOARDOF RGTTHEUNIVOF TEXASSYS] W THEBOARDOF TRUSTEESF THELELANDSTANFORDIUNIOR
W THE GENERAIHOSPITALCORF # INSTNATDELASANTE& DELARECHERCHRMEDICALEINSERM Other Companies

preparation

method
kil# chimer

gﬂﬁ 12 uans Keyword isinaznwuly Patent fiiendeaiu Cell Therapy

Tag Trend 5 U #ik1uan (2018-2023) Wudn Top 5 Key Inventors wasdszmagiinalulad
iy Cell therapy (819839 ndoaUszinafunefiiingg file application) ldur 1) Fu 2)

ansgeLusni 3) 1nma 4) EPO (European Patent Office) 5) aj‘l!u

Others : 2.37% (452) —
Chinese Taiwan - 0.30% (57) —

Russia : 0.36% (68) ||

India : 0.59% (113) -

Australia : 0.72% (138) ——

Great Britain : 1.84% (351)
Japan - 3.61% (689)

EPO: 3.97% (738)

Korea : 5.95% (1,137) —.

—— China: 41.59% (7,943)

United States - 38.71% (7,394) —

Ul 13 wanssamduvesgiindumaluladenu Cell therapy anUseimesingg Tutsd 2018 - 2023
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*QEIUINAPUTNTSUAULUANANTBEAINAINT LAY 2004-2023 Auraulamadis 5 VN
| a 1 & Yo v a a ad o &%
i Juvduunndugi uganihewsnn luraginmanvduiuugausemanieglsy

Tudaues Top 5 Key Users Uszinaglinalulad 1Aeady Cell therapy ifaan1sli
wialulaguudinadeduld laun 1) u 2) ansgaiuing 3) WIPO (Worldwide) 4) EPO 5) ynvid

Others - 1.63% (312)
Russia : 0.34% (64)
India : 0.97% (186)

Chinese Hong Kong : 1.33% (255)

Australia - 1.72% (328)

Japan : 2.32% (443)

Korea : 2.50% (477)
EPO : 5.44% (1,039)

~— China : 38.09% (7,273)
WIPO : 15.04% (2,873) —

United States : 30.63% (5,850)

gﬂﬁ 14 LLamé’mwduu@maﬁmsaqﬁwéé’m Cell Therapy Tuuszwneisings Tutael 2018 - 2023

A duiiunauladnnvdedutuunfa Tops vivlugrussemeadinnelulad waz

Uszwmadatenangaanisiimaluladinatssuld dlmduinnivaidudn 1 Ussmauidusn
1OIMNINER Weuun wazltinalulad cell therapy

Tudiuwes Top5 Key Technologies: Heatmap uansuautngwmalulad/nseuiunis

MAgtasiu Cell therapy NlasunisAuasattaeninddunielayaiunign 5 sudu loun
1) C12N5  Tissue culture

2) A61K35 Medicinal preparations that contain materials or reactions

products thereof with undetermined constitution

3)C12N15  Genetic engineering

4) A61P35  Antineoplastic agents and peptides fiAgrtostu Cancer therapy
lazlarge-molecules biologics

5) CO7TK14 Peptides, particularly those larger than 20 amino acids

“ Juihaulaimsuswaluladifentu peptide vduluanin tops Tugaa 5 Yk
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C12N5 C12N15 AB1P35
Undifferentiated human, animal or plant cells, e.g. ce | Mutation or genetic engineering;, | Antineoplastic agents [20
Il lines; Tissues; C of, | DNA or RNA conceming genetic J§ 06.01]
Culture media ( D tion by tissue | engineering, vectors, e g. plasmi | Patents: 3,418
2 ds, or their isolation, preparation

Patents: 7,500 or purification; Use of hosts there

for (mutants or genetically engine

ered microorganisms C12N1/00,

C12NS5/00, C12N7/00; new plant

s AD1H; plant reproduction by ...

Patents: 4,257

AG1K39 AB1K38

Medicinal preparations containi || Medicinal pr
AG1K35 ng antigens or antibodies (mat | eparations c
Medicinal preparations containing materials or reacti : erials for immunoassay GO1N3 | ontaining pe
on products thereof with undetermined constitution [2 > 3/53) [2006.01] ptides (pepti
006.01] Patents: 2,024 des containi

Patents: 5,583 g?nt:fr:g;aﬂcﬁt

1K31/00; cy
clic dipep...
Patents: ...

GO1N33
Immunoglobulins, €.g. Mono... Investigating or analysing mate
or polyclonal antibodies [2006.01] | rials by specific methods not co
Patents: 2,134 vered by groups GO1N1/00-G0O

1N31/00 [2006.01]

Patents: 1,955

g‘dﬁ 15 u@ns Key Technologies: Heatmap #1u Cell Therapy Tuaasl 2018 - 2023

Tuduves Top5 Key Assignees: 84803/ wiheeugudadafinventorsvasmalulad
fiAedeafiu Cell Therapies daimag lawn

1) University of California, USA

2) University of Texas, USA

3) Stanford University, USA

4) Juno Therapeutics, USA

5) University of Pennsylvania, USA

*Pufiiauladn Juno therapeutics Faftaoudu biopharmaceutical company
fnmsfauuazaaningaunmadnadunsosnnnin Tops Tutas 5 Yk Seluniniu Tu
Y 2018 s Juno therapeutics gagn acquired lnguTen Calgene ﬁawﬂaﬂ'ﬂﬁqﬁﬂ 9

b=} U ¥

aumTeansy wiaunalulagndnsiu CAR-T cell therapy @ euunauIMINGgdunI

iﬁ

' I3

Uayayrwneafidudnuiedadeniuliyauisnadeuunniu
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Patents

8,000

6,000

4,000

2,000

3.1.2 Gene therapy-patent landscape
Key findings:

1. wunswdaumedayaniiiortesiaaund 75,832 atiu

2. Wunsndaumsdlyaiifinnuieadestuide 1) Gene therapy 2) Adeno Virus
Vector-Based Therapy 3) HSV-1 Gene Therapy 4) Peptide 5) Protein therapy 6) Gene
transfer 7) mRNA wag 8) CRISPR

3. Tuv29 20 Yk (2004-2023, sz8zIaniipatentsansactiveagauiiatiagiiu)
wuInfisiuau patent application Tufataifieaiu Gene therapy m1u key strings #ldluns
search U1961U Lﬁu%uaehwialﬁamﬂﬂ e iulul) 2023 fisuau application luaiianas
1917 2022 1iuess (ilesnndalaildtuiiuiuapplicationiBunduadsldldsunisusznna
Taiwan) Tuwauedt %issuediia f-ﬂ'aaﬂammﬁg«mmqﬂ 2017 aumsfiusuiuapplicationd
eray

witfudinaulaindiuau 1P applicationlugas 5 Ynds (2018-2022) gandmalulad
Cell therapy ululei Wuihiaulafnunniu w%aﬁﬁﬁﬂmmﬂsﬁu i9een application

U 2022 awwulainddiuau IP application unniunalulad Cell therapy eninaoani

% issued
7,953 100%

80%

60%

55.8535.5
52.69% h.66% 18% 26% 220
445 1@2.85&3 83% @ Application
: 1% 3,34
40.89%.-3386 434 40, B Issued
2,712 % issued
1,736l 824
1i61 1 1 5616I i | 590I I I .
2 ! ! ! ! ! I 2. D . 2 o
0 00 00 OG@ 5 07/ e 7 7 76‘ 7) 07 9 Oé'o Oé'] Qf_—, ch;

Apphcahnn Year

g‘dﬁ 16 LanII1UIUYDY Gene Therapy-Patent landscape
4. Key Inventors Tug39 5 Y96uun: Tops Usewmagumalulagiiedfu Gene

therapy (81983991nTauaUsEWARUNINENTT file application) tauA 1) ansgawsni 2) Ju

3) glsU EPO (European Patent Office) 4) 84ngy 5) iﬁﬂu
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Others - 4.42% 511_3K
Denmark : 0.61% (1,559)
Australia : 0.83% (2,121) —_
France : 0.97% (2,478)
Germany : 1.67% (4,257)
Korea : 2.25% (5,732)
Japan : 2.88% (7,338)

Great Britain - 5.50% (14K)

\

-

EPO : 8.65% (22.1K) ——

United States : 62.11% (158K)
China : 10.12% (25.8K)

JUN 17 uansdnsaduvesdfnaumalulaginiu Gene therapy 3NUTENARIGY

5. Key Users: Top5 Uszmmﬂ%mﬂiuiaﬁ Ay Gene therapy figoensTe
weluladdufinadaduld Idun 1) anfgewuini 2) WIPO (Worldwide) 3) glsu EPO

(European Patent Office) 4) 3u 5) 99aLn3LaY

Others - 18.75% (47.8K) —. United States : 18.42% (47K)

Germany : 2.54% (6,484) —
Chinese Hong Kong : 2.74% (6,995)

Austria : 3.00% (7,660) — —— WIPO : 14.94% (38.1K)

Japan : 3.38% (8,615)
Canada : 6.91% (17.6K)
EPO : 11.24% (28.7K)

Australia : 8.05% (20.5K)
~— China : 10.02% (25.6K)

JUT 18 UanIdnTduLveANATEIENSAU Gene Therapy luuseimesngg
6. Key Technologies: Heatmap wand Top5 voutigwmalulad/nszuiunis 4
\NeaeiU Gene therapy #ilasunisduasaslaeningdunislaygiuniign 5 susu laun

1)C12N15 Genetic engineering, vectors, and genetically engineered
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microorganisms (Fundamental of gene therapy))

2) CO7K14

Peptides with more than 20 amino acids, including

somatostatins and melanotropins (Novel peptide-based

treatments)

3)C12N55
4) A61K38

lactam rings

5) A61P35

therapies

ceming genetic engineering, vectors, e.g. plasmid
s, or their isolation, preparation or purification; Us
e of hosts therefor (mut’-mts or -

: . of medicinal preparations containi
ng genvlr(. material which is inserted into cells of t
he living body to treat genetic dis s, gene ther
apy A61K48/00; peptides in general COTK) [2006
01]
Patents: 38,856

CO7K14

Pepiides having more than 20 amino acids; Gastr
ins; Somatostatins; Melanotropins; Derivatives th
ereof [2006.01]

Patents: 22, 102

ABGTK38

Medicinal preparations containing pe
ptides (peptides containing beta-lact
am rings A61K31/00; cyclic dipeptide
s not having in their molecule any ot
her peptide link than those which for
m their ring, e g. piperazine-2,5-d_..
Patents: 16,555

AB1K39

Medicinal preparations containing an
tigens or antibodies (materials for im
munoassay GO1M33/53) [2006.01]
Patents: 16,151

C12N5

Undifferentiated human, animal or pl
ant cells, e g. cell lines; Tissues; Cult
ivation or maintenance thereof, Cultu

Cell lines and tissue cultivation technologies

c12a1

Measuring or testing p
rocesses involving enz
ymes, nucleic acids or
microorganisms (meas
uring or testing appara
tus with condition mea
suring or sensing ..
Patents: 11,739

GO1TN33

medicinal preparations containing peptides, such as beta-

Antineoplastic agents and peptides, inclination toward cancer

CO7K16
Immunogiobulins, ...
monocional or polycio
nal antibodies [2006.0
1

Patents: 11,862

C12N9

Enzymes, e.g. ligase
s (6.); Proenzymes; C
ompositions thereof (
preparations containi
ng enzymes for clean
ing teeth AG1KS/...
61Q11/00; medicin
Patents: 11,265

Investigating or analysing materials by specific
methods not covered by groups GO1N1/00...

Patents: 11,070

g‘lJ‘ﬁ 19 ua@A3 Key Technologies: Heatmap AU Gene Therapy

7.Key Assignees: Top5 84ANS/ nueuaudinailinventorsasnaluladiineides

fiu Gene Therapies &ifineg laun

1.University of California, USA

2.University of Texas, USA

3.USA

4.Massachusetts Institute of Technology, USA

5.University of Pennsylvania, USA

8. Keywords inuveslu patent ALAB1999AU Gene Therapies oy 03AnNT/

MNgUALAINANinventorsyasmAtulad iy

v v 1

U

danaguanssisguin 20
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13 patents per cell
I RGTUNIVOF CALIFORNL W BOARDOF RGTTHEUNIVOF TEXASSYS] WM UNITEDSTATESOF AMERIC: MASSACHUSETTINSTOF TECE
THETRUSTEESF THEUNIVOF PENNSYLVANL Multiple Companies Other Companies

W ‘ /

i preparation
/oﬁtﬁ method
method \ ,..

5‘1J‘VI 20 wg@ns Keyword fisfnaznuly Patent Mieadostu Gene Therapy

|

Tne Trend 50 7irinuan (2018-2023) wudn Key Inventors Tutig 5 Bfikuun: Tops

Uszinaguunalulagineifu Gene therapy (819899 MnYayalseimaduni199iinisg file

application) lawA 1)ansgaLusni 2)iu 3) EPO (European Patent Office) 4 ma 5)8angy

Others : 2.26% (803) —

Chinese Hong Kong : 0.21% (75) —

Russia - 0.52% (186) —_ |
Australia © 0.58% (207) — .|
India : 0.79% (283) —

Japan : 1.64% ;935

Great Brtain - 2.19% (7

Korea : 2.88% (1,024)
EPO : 5.54% (1,974) —

— United States : 44.28% (15.8K)

China : 39.11% (13.9K)

UM 21 uanadanadivesAnAumnalulaganu Gene therapy 3MNUseimeigg

Tueq9U 2018 - 2023
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*LUINFIAUINTUA UL UAANT 88NN MTILFIAY 2004-2023 Avraulafe

W33 5 UM inmdvduidunin Topsusemegiinmalulagay gene therapy

lugauves Top 5 Key Users vasusginag ldinalulad \A8aiu Gene therapy 7
Aeansvimaluladuuiinadsduld taun 1) ansgewsn 2) 3u 3) WIPO (Worldwide) 4) EPO

5) 89904

Others : 1.54% (547)

Russia : 0.36% (128) —

Australia - 0.83% (296) —_ |

India : 0.99% (353)

Korea : 1.11% (394)

Japan : 1.14% (407)

Chinese Hong Kong : 1.56% (556)
EPC:527% (1.875)

~— United States | 36.35% (12.9K)

WIPQ - 17.65% (6,286)

China * 33.20% (11.8K)
SUT 22 uansdinsrdrugueunsesdnssu Gene Therapy luuseimasineg Tugasd 2018 - 2023
*Puiiinaulaieglsduusaiulfgens Whundadusu Tops
Tudiuwes Top 5 Key Technologies: Heatmap Lansvouv1ewalulad/ Aseuiunis
fifetoariu Gene therapy fildsunsduaseslaevindaumsiyanuniian 5 susu loun
1. C12N15  Genetic engineering
2. CO7K14 Peptides longer than 20 amino acids
3, A61P35  Antineoplastic agents (7ldSnwilsauei5)
4. C12N5 Cell culture technologies
5. A61K38 Medicinal preparations containing peptides
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C12N15
Mutation or genetic engineering, DNA or

ne therapy A61K48/00; pepti
() [2006.01]

5 in gener:
Patents: 18,469

CO7TK14

Peptides having more than 20 amino acids; Gastrin
5, Somatostatins; Melanotropins; Derivatives thereo
f [2006.01]

Patents: 7,727

AB1P35
Antineoplastic agents [2006

C12N9
Enzymes, e.g. ligases (6_.

01] ); Proenzymes; Composit

Patents: 6,812

ions thereof (prepa...

containing enzymes for cl
eaning teeth A61K8/66, A
61Q11/00; medicinal prep
arations containing enzy
mes Or proenzymes ...
Patents: 6,052

C12N5
Undifferentiated human, animal o
r plant cells, e.g. cell lines; Tissue
s; Cultivation or maintenance ther
eof, Culture media therefor (pla...
Patents: 4,841

AB1K38

Medicinal preparations con...
peptides (peptides containing bet
a-lactam rings A61K31/00; cyclic
dipeptides not having in their ...
Patents: 4,770

c1zQ1

Measuring or testing processes i
nvolving enzymes, nucleic...

or microorganisms (measuring o
r testing apparatus with condi...
Patents: 4,679

COTK16
Immunoglobulins, €.g. monocion

al or polycional antibodies [2006
01]
Palents: 4,656

AB1K31
Medicinal pr
eparations c
ontaining org
anic active in
gredients [20
06.01]
Patents: ...

gﬂﬁ 23 uan3 Key Technologies: Heatmap 711 Gene Therapy Tut9U 2018 - 2023

3.1.3 Tissue Engineering-patent landscape

Key findings:

v

I
v v a

1. wundnsaunmadyaniiiendesiadundt 65,773 atu

2. \Bunsnddunedygiiidanuiisadestuiade 1) Tissue Engineering 2)
Scaffold 3) Bioreactor 4) Tissue Perfusion Bioreactor 5) Bone/ bone graft 6) Cartilage
g 7) Comnea

3. lugiag 20 YAruLn (2004-2023, izasL’Jmﬁ"patenté’amactiveasjﬁ]uﬁq‘fjaf\gﬁu)
wuindisuau patent application luwadaiieniu Gene therapy au key strings #ildlunas
searchinedu v usgeraiiomnd uazFuanaslu?2022 dawlud 2023 fidruau
application Tuanuniinnasnind 2022 1iuais (iflesandsldldtusuuapplicationditiu
wduadlallgsunnsusenelavan) Turasd %issuediu Aosqanadausigaed 2017 @
‘VINﬁUﬁTWU’Juapplication‘ﬁlLﬁlaz‘ﬁlu Judiurauladngiuau patent application wazsuau
issued patent Tugalusngidnuursudiegs waziiutusailosognetng Slifiuinuive

WAlLlaga1 v IR N TWRIUNLILILLA?
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% issued
100%

4,000
80%
3,000
2
mgi,gwiﬁ 07‘55% Q* 60%
- 21.')00‘19 3k %gg@ 9961 976, 014 @ ~pplication
£ 16541.745
2 2 4oy, @ Issued
o % issued
1,000
20%
D S D L o e > 2.
06‘00)%0 007] oeo o 00(;.00(;0

App]lcatlon Year

g'dﬁ 24 Lan99UIUYeN Tissue Engineering-Patent landscape

4. Key Inventors Tug3a 5 Uisuun: Top5s Ussimaguunalulagiieanu Tissue
Engineering (819899 nYoyausemasun1aningg file application) loun 1) ansgewsni 2)

Au 3) EPO (European Patent Office) 4) ﬁjﬂu 5) 9aNqY

Others : 8.33% (14.3K)

Australia : 1.31% (2,256)
Russia - 1.50% (2,574)
France : 1.79% (3,079)

Germany : 2.90% (4,976)

Korea : 3.82% (6,569)

Great Britain - 3.87% (6,650)

Japan : 5.61% (9,640)
United States : 56.54% (97.2K)

EPO : 6.44% (11.1K) —

China - 7.89% (13.6K) —

JUN 25 uansdnsaduvesdpnaumalulagnu Tissue Engineering 31nUseinAsingg

s uiiunauladnluanvn tissue engineering fiszmadanguinln Top5 {1

welulagluaivfinie
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5. Key Users: Top5 ‘U’izmmﬁ%’mﬂﬂaﬁ Lﬁlmﬁu Tissue Engineering ﬁé{aqmﬂ,ﬁ
wmeluladdufinadaduld Idun 1) anfgeiusni 2) WIPO (Worldwide) 3) glsu EPO

(European Patent Office) 4) 3u 5) 9aaLn3LaY

Others : 16.42% (28.2K)

~— United States : 23.36% (40.1K)

Korea : 3.66% (6,298)
Japan : 3.81% (6,556)
Austria : 3.82% (6,567) —

Germany : 3.96% (6,799) — ~— WIPO : 13.26% (22 8K)

Canada - 5.52% (9.493)

Australia : 6.47% (11.1K) EPO - 11.13% (19.1K)

China : 8.58% (14.7K)

JUN 26 LansdnsradugveANATodnSAU Tissue Engineering Tuuseinasngg

6. Key Technologies: Heatmap wand Top5 veudemalulad/ nsyuiunis 7
\Andeaiiu Tissue Engineering Als3unisduasaslasnindaumetlygnuniian 5 sudu
e

1) A61F2 implantable devices such as artificial substitutes or
replacements for parts of the body, devices providing
patency to, or preventing collapsing of, tubular
structures, and dental prosthesis

2) A61L27  materials for prostheses or for coating prostheses

3) A61B17  surgical technologies and methods that complement
implantable devices and materials, ensuring their
effective implementation

4) A61F9 and A61B3 emphasis on ophthalmology within tissue
engineering.

5) A61K31 organic active ingredients
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AB1F2 AB1B1T AB1B3
implantable 2rosthes | Surgical instruments, devices or metho Apparatus for testing
artifici 5 ents ds, e.g. tourniquets (A61B818/00 takes i . [ the eyes; Instnu. .
precedence; contraceptive devices, pe L putting i for examining the eye
ssarnes or applicators therefor AG1F6/0 2 S (eye inspection usi
of preventin z al 0; eye surgery AG1F/00T; ear ... . ng ultrasonic, sonic o
the body, ste n articles, see t | A61F11/20) [2006.01] | i I infrasonic waves A6
b E Patents: 7,002 : T 1B8/10) [2006.01]
Patents: 5.032

Patent» 1¢.ﬁzﬂ

ABTK31

Medicinal preparations containing orga

nic aclive ingredients [2006.01]

Patents: 6,482 AB1K38 AG1K9

Medicinal preparations containi || Medicinal pr

AB1L2T ng peptides (peptides containin || eparations c
Materials for prostheses or for coating prosthes g beta-lactam rings AG1K... haracterised
s (dental prostheses A61C13/00; shape or sir cyclic dipeptides not having in t | by special ph
ucture of prostheses A61F2/00; use of preparat heir molecule any other pepti... § ysical form [
ions for artificial teeth AG1K6/80; artificial kidne Patents: 4,805 2006.01]
ys A61M1/14) [2006.01] Patents: ...
Patents: 11,939 C12N5

Undifferentiated human, ammai or

- b AB1K35
Medicinal preparations containi
ng materials or reaction produc
ue culture techniques A01TH4/00) [2... ts thereof with undetermined co
Patenis: 6,388 nstitution [2006.01]
Patents: 4,382

g‘lJ‘ﬁ 27 Udn3 Key Technologies: Heatmap fu Tissue Engineering

7. Key Assignees: Top5 84An3/ misaududsiafinventorsvaunaluladfifeidesiu
Tissue Engineering diinag Laun

1.Canon Inc., Japan

2.University of California, USA

3.Topcon KK, Japan

4.Nidek Co. LtD., Japan

5. Warsaw Orthopedic, Inc., USA

¥

8. Keywords inuusglu patent MAg099AU Tissue Engineering Way 99ANT/ BUIBIUAU

[ 1

dafiaflinventorsyaumalulagiudainey uansiagun 28

Y
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§ patents per cell

Ml RGTUNIVOF CALIFORNL B WARSAWORTHOPEDICINC Other Companies
[ ) )
. I L : | 2 i
a;nclir(]io ” (Hl pméa J[ nggli?hy'l‘lmar \"\g!ﬂc rf// messiencl;eyn'lal
- == L / s+ b
F\\I' \ \\\____.::::::::”:”:<
ecncs e cn.e ( pharmaceutical ﬁ"e
/k \ composition aft
v";,” R*\“‘“‘-\\h L ‘\,‘ -l
... preparaton
stem \ s/ medical
cell m eth Od ,/ czta:ggﬂge device

’X K ﬁk\
|
“. | £ cartila
ISSHE ge
engineering J|I| ma:::;!al / cell

5UN 28 uan Keyword 7idnagnulu Patent Mieavasiiu Tissue Engineering

0 Trend 5 U fikuun (2018-2023) wu31 Top 5 Key Inventors YaaUsEIneEn
walulaBiAeaifu Tissue Engineering (19899 ndayauszimasumsiiiinng file application)

1¢uA Davsgel3ni 2) 3u 3) 1nwa 4) EPO (European Patent Office) 5) @1ju

Others - 4.99% (1,007)
Australia - 0.83% (168) —_
Gemmany : 1.09% (219) -
Great Britain - 2.27% (457)
Russia - 2 87% (578) —
India : 2.90% (584)

Japan : 3.05% (614)

~— United States : 37.97% (7.576)
EPO: 4.40% (888)

Korea - 5.52% (1.113)

China : 34.51% (5,959) —

5UN 29 uansdnsrduvedAnAumalulagau Tissue Engineering a1nUseinesingg
Tutast 2018 - 2023



lud1uves Top 5 Key Users Useinegldimalulad 1igariu Tissue Engineering #
sosnslimalulagtuuinadeduly lawn 1) ansgeiusni 2) 3u 3) WIPO (Worldwide) 4) EPO
5) Buide *Tuitaulainduiiedin Top5 Useimeuatenneil patent Tuadunses

Others - 4.99% (1,007)
Australia - 0.83% (168) —
Gemmany : 1.09% (219)
Great Britain - 2.27% (457)
Russia - 2. 87% (578)
India : 2.90% (584)

Japan : 3.05% (614)

— United States : 37.57% (7.576)
EPO : 4.40% (888)

Korea - 5.52% (1,113)

China : 34 .51% (6,959)
JUT 30 wanadnsaruEveANATeaNSAU Tissue Engineering Tuuszimesingg
Tl 2018 - 2023

“ Juihaulaiteglsifuussiuliigesns Whanfndusiu Tops

Tudiuwes Top 5 Key Technologies: Heatmap Lansoud1ewAlulad/ nseuiunis
fifendioatiu Tissue Engineering MldFunsduasealaenindaunstiyguniian 5 sudu
Town

1) A61L27 Materials for prostheses, including dental applications
2) C12N5 Cell culture technology

3) A61F2 Implantable filters and devices

4) A61B17  Surgical instruments and methods

5) A61K31 Medical preparations containing organic active ingredients
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C12N5

Undifferentiated human, animal or pla
nt cells, e.g. cell lines; Tissues; Cultiv
ation or maintenance thereof, Culture
media therefor (plant reproduction by
tissue culture technigues A01H4/00) |
2006.01]

Patents: 2,019

AB1L2T
'or coating prostheses
hape or ure
f preparations for ar
ificial kid...

AB1B17

Surgical instruments, devices or meth
ods, e.g. tourniquets (A61B18/00 take
s precedence; contraceptive devices,
pessaries or applicators therefor A61
F&/00; eye surgery A61F9/007; ear...
Patents: 1,786

AB1F2
Filters implantable info blood vessels;

C12N15

Mutation or genetic e
ngineering; DNA or R
NA concemning geneti
c engineering, vector
s, .g. plasmids, or th
€ir isolation, preparati
on or purification;...

AB1KAT

Medicinal preparatio
ns characterised by
the non-active ingre
dients used, e.g. car
riers or inert additive
s; Targeting or modif
ying agents chem...
Patenis: 1,303

AB1K35

Medicinal preparatio
ns containing materi
als or reaction produ
cts thereof with unde
termined constit...
[2006.01]

Patents: 1,270

i.e. artificial substitutes or replacements for parts o
f the body; Appliances for connecting them with th
e body; Devices providing patency to, or preventin
g collapsing of, tubular structures of the body, e.g.
stents (as cosmetic articles, see the relevant subcl
asses, e.g. wigs or hair pieces A41G3/00, Ad1...
Patents: 2,849

Patents: 1,293

ABTK31
Medicinal o
anic active ingredients [2006.01]
Patents: 1,708

col ]

ABTF9

Methods or devices for treatment of...
Devices for putting in contact-lenses; Dev...
Patents: 1,262

g‘l.l‘ﬁ 31 ua@nd Key Technologies: Heatmap f1u Tissue Engineering Tute¥ 2018 - 2023

Tudauved Top5 Key Assignees: Top5 84803/ wiaeausudsiadiinventorsves
weluladiiifieadostu Tissue Engineering daiinag lawn

1.University of California, USA

2.Sichuan university, China

3.Shanghai Jiao Tong University School of Medicine, China

4.Massachusetts Institute of Technology, USA

5.Zhejiang University, China

#Jufiauledn Tops misnugudatamalulad tissue engineering Tutas 5 7
rruanidunsinendelusemeoising uazlsemadu dhdunadunaluladduilgniiaun
MUInen§enTy
3.2 Clinical Trail Landscape (57usiudeyalag wa.afaring A139d uaz ue

LA9EI19)

Az ulaTIvTINTeyanIMTIN Cell and gene therapy clinical trials ¥alan
INFUTeYaves American Society of Gene and Cell Therapy (ASGCT) Wu31 n1s@N®
UINNI1 3,689 therapies ANN1899¢ 58131930150 AIUIA MG pre-clinical TUaudis pre-

registration (As of April 2023, ASCGT Q1 2023 Data report) lng 54% W Cell therapy
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(non-genetically modified), 24% 1un155nw1628 RNA therapy, way 22% tun1ssnw
pemalulal Gene therapy 2184 cell therapy ﬁﬁmsﬂ%’uﬂqﬂﬁuqmm (genetically

modified cell therapy) 1u CAR-T-cell therapy é’ﬁLLaﬂﬂugﬂﬁ 31

Pipeline therapies by category

B Gene therapies B RNA therapies B Cell therapies (non-genetically modified)

5UN 31 uansdnsnaduveanisAnu3deluuyudlusu Gene therapies, RNA Therapies, Wag Cell

therapies (non-genetically modified)

Tudruveansla Cell therapy (non-genetically modified) - weiS e uaglsamenn
rare disease \Ju 2 ‘U@U?Jﬂﬂﬂﬁ%’ﬂmﬁwuuﬁﬂajﬂiu clinical studies Aausi pre-clinical 14
U4 pre-registration (g‘U‘ﬁ' 32) sufalsndue feg191u Acute respiratory distress
syndrome, COVID-19 complications, Osteoarthritis éﬁ&i’f’lLﬁ]’lzﬁﬂaﬂﬂ‘ﬁlﬂdui‘mma’mﬁ%
WU31 Top3 oncology indications lawn acute myelogenous leukemia, ovarian cancer
waz liver cancer Tuvaed Top3 non-oncology indications loun acute respiratory

distress syndrome, graft-versus- host disease, Wa¢ spinal cord injury (g‘d‘ﬁ 33)
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Number of therapies
Anticancer I 292
Rare Diseases I 056
Alimentary/Metabolic GGG 104
Neurological IS 103
Musculoskeletal NI 00
Cardiovascular I ©?
Immunological I ]
Respiratory I 5/
Sensory I 45
Dermatological NN 45
Miscellaneous N 47
Genitourinary (including sex hormones) N 33
Blood and Clotting 1R 27
Anti-infective N 24
NA/Unspecified R 22
Hormonal (excluding sex hormones) 1 3

fa v Y

3‘1]17; 32 257U Clinical trial number vaINaRNUNIFUA1U Cell therapy

Tun1sshwlsaluanunmng

39



Number of therapies
Respiratory distress syndrome, acute I 1 5
Cancer, leukemia, acute myelogenous NEEEEEEEEEEEEEEEEEEEEEEEEEEN———
Graft-versus-host disease IIIEEEEEEEEEEEEEEEEEEEENNNN———— 0
Cancer, ovarian HIIIINEEEEEEEEEEEEEEEENNNNN—— | 7
Cancer, liver I |G
Spinal cord injury I | O
Amyotrophic lateral sclerosis NN |5
Cancer, pancreatic I |
Cancer, myeloma I |3
Cancer, gastrointestinal, stomach I 9
Dystrophy, Duchenne's muscular IEG———— &
Myelodysplastic syndrome I 3
Cancer, lymphoma, non-Hodgkin's I ——— S 7
Cytokine release syndrome IS 7
Retinitis pigmentosa I 7

Cancer, renal

o))

Anemia, sickle cell

Epidermolysis bullosa

un L U

Fibrosis, pulmonary, idiopathic
Cancer, lymphoma, T-cell
Cancer, sarcoma, soft tissue
Corneal dystrophy

Huntington's disease

F -

Thalassemia

5Uf 33 amsaa Clinical trial number vosrEnfamiidosu Cell therapy

Tunsladmsulsasnweneg

ludiuvesnsld Gene therapy - 1154 waglsamen rare disease WU 2 vaur1en1ssnEN
ﬁwumnqﬂu clinical studies faus pre-clinical lUaufls pre-registration %ﬁﬁﬁlﬁnzﬁﬂaﬂﬂﬁﬂﬁjafbﬂ
wenfaznuiniues adulsauziaguiu Feg199u Myeloma, Non-Hodgkin’s lymphoma,
Acute myelogenous leukemia, B-cell lymphoma, Ovarian cancer Hudu ﬁ\‘iLLaﬂﬂugﬂﬁ 34 (As
of April 2023, ASCGT Q1 2023 Data report)
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Number of therapies
L e —
- e
Neurological IEEEEE——— 20
Sensory IS |92
Alimentary/Metabolic mE—— 162
Musculoskeletal m—m 81
Blood and Clotting mmmm 71
NA/Unspecified mmm g6
Cardiovascular W 54

Immunological R 52 46% 54%

Anti-infective mm 45

Rare diseases

Respiratory mR 31

Dermatological ® 17
Genitourinary (including sex hormones) 1 12

Miscellaneous | 4 B Oncology M MNon-oncology
Hormonal (excluding sex hormones) 2

UM 34 253 Clinical trial number YeHEnId8A1U Gene therapy

Tunssnwilsaluanvising

v W

1ne CD19, B-cell maturation antigen (BCMA) ﬁaﬁiﬁmﬂﬂu%a TNF receptor superfamily
member 17 uay CD22 molecule \Ju Top3 target N1sSnwrdmsulsAugiS (gﬂﬁ 35 luvniedi
Coagulation factor VIII kag vascular endothelial growth factor A Ju Top2 target N133n1w1l3A
Suquenmiennisauzd (gﬂﬁ 36)

Oncology

Number of therapies
CD19 molecule T | G )
TNF receptor superfamily member 17 S _—_—— -7
CD22 molecule m—— 33
membrane spanning 4-domains A1 —— 24
glypican3 m—— 73
erb-b2 receptor tyrosine kinase 2 S )
mesothelin  m— 19
claudin 18 memmm 18
cancer/testis antigen 16 == 15
CD33 molecule mmmm 15
programmed cell death 1 mm 14

CD276 molecule mm 11

CD7 molecule wmm 11

CD70 molecule == 10

C-type lectin domain family 12 member A == 10
epidermal growth factor receptor == 9
folate hydrolase 1 == 9
interleukin 3 receptor subunit alpha == 9
KRAS proto-oncogene, GTPase mm 9
MAGE family member A4 mwm 9

UM 35 7053w Clinical trial number vaHEnsa91I9801U Gene therapy

TunsSnulsauziSsviamieg
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Non-oncology targets

Number of therapies
coagulation factor V111 1 | 3
vascular endothelial growth factor A 1 ] |
CD19 molecule I — T O
dystrophin I O
glucosylceramidase beta I ———
coagulation factor X IS ]
ATP binding cassette subfamily A member 4 - —————
serpin family A member 1 = ——————
TNF receptor superfamily member 17  =—_———
apolipoprotein E
C90rf72-SMCR8 complex subunit
collagen type VIl alpha 1 chain

granulin precursor

vi ot Lo

synuclein alpha

CF transmembrane conductance regulator
galactosylceramidase

gap junction protein beta 2

glucosidase alpha, acid

hemoglobin subunit beta

retinoid isomerohydrolase RPE65
rhodopsin

TAR DNA binding protein

tripeptidyl peptidase 1

bbb DD DD

U 36 Amsau Clinical trial number YeHansMeIT85 11 Gene therapy

dusuldlsninwenege

Tudruveensly RNA therapy Inanslgn1ssnyiaig messenger RNA (MRNA) ay RNA
interference (RNAI) 18undn Tnesjafulufinssnualsemenn Rare diseases mumdelsauzise
wez Tsainde mudsy (gﬂﬁ 37) %ﬂﬁﬁLmzﬁﬂaﬂﬂﬁﬂfcjmisﬂmmﬂﬁaswudw Top 3 rare oncology
indications laun pancreatic, liver, lag ovarian cancer a1 Top 3 non-oncology rare diseases
laun Duchenne’s muscular dystrophy, amyotrophic lateral sclerosis wag cystic fibrosis

AR (E‘Uﬁ 38)
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Number of therapies
Rare Diseases I D S
Anticancer NN 016
Anti-infective I 0 () 1
Neurological I N | O
Alimentary/Metabolic ——————— S
Musculoskeletal IGS9O
NA/Unspecified M 54
Cardiovascular I 46
Sensory I 43
Respiratory NS /7
Immunological R 21
Genitourinary (including sex hormones) mE 17
Blood and Clotting mm 16
Dermatological mm 13
Miscellaneous W 8
Antiparasitic 1 4
Hormonal (excluding sex hormones) 1 3

fa v Y

gﬂﬁ 37 a5 Clinical trial number Y83naRNUIILA1U RNA therapy

Tunssnwlsluanfigg

Number of therapies
Dystrophy, Duchenne's muscular I 2O
e eeeees———————-—-
Amyotrophic lateral sclerosis NN 10
Cystic fibrosis  IEE— | /|
Cancer, liver GGG | )
Cancer, ovarian I |1
Huntington's disease I ] 1
Respiratory distress syndrome, acute I 10
Fibrosis, pulmonary, idiopathic I ©
Cancer, leukemia, acute myelogenous IS 7
Dementia, frontotemporal I 7
Dystrophy, myotonic muscular I
Primary ciliary dyskinesia I 6
Angelman syndrome I 5
Cancer, gastrointestinal, stomach I 5
Retinitis pigmentosa I 5
Ataxia, spinocerebellar I
Cancer, sarcoma, Ewing's

Dystrophy, facioscapulohumeral muscular

Myelodysplastic syndrome

B O O I -

I
I
Infection, rabies prophylaxis IR
=
E——

Ornithine transcarbamylase deficiency

fa v Y

3‘1]17; 38 N57u Clinical trial number U9INANANIIIUAI1U RNA therapy

dwsulalsasnwenenge



wannineneidelaaulasiusiy daden Ianqudeya Investigational products lu
Therapies 13as139 N Adanaasuay Ly clinical trial phase 3 uaz 4 3Ng1UTaya

http://clinicaltrial.gov wag ASGCT Fanaziluwmelulad wiendniainiinnuniougaalnalasy

oA laenu key findings Miraula fsil

Key finding 1: Cell therapy

ANNITHUAUNIY keywords ﬁl%’ﬁwialﬂﬁ “cell therapy, cellular therapy, cell, stem cell,
CAR-T, CD34 cells, mesenchymal stem cells, cord blood stem cells” Wy studies Tu clinical
trial phase 3 waw 4 fiaviua 277 studies Tasslafuiionissnulsassunidenunniian auwndae

Tsauzise waglsaianils lsamessuugiaudu lsansegnuaste auadu

q

CELL THERAPY IN CLINICAL TRIALS PHASE I1l/ IV BY THERAPEUTIC AREAS
(SOURCE: CLINICALTRIAL.GOV AND ASGCT, AS OF DECEMBER 2023)

Ophthalmology Others (7.2%)

(1.1%)

Infectious disease (2.9%)

Endocrinology
(3.6%)

Neurology (4.7%)

Haematology
(42.9%)

Cardiovascular
(5.4%)

Musculoskeletal
(7.6%)

Dermatology (8.3%
By | ) Oncology (8.7%)

gﬂﬁ 39 971u7U Clinical trials voNanfugI98 Cell Therapy Tunislgsnunlsaluaiunsige

Key finding 2: Gene therapy

a4



PNATHUAUMIEY keywords TlTRsinlUil “gene therapy, adenovirus vector-based gene
therapy, HSV-1 gene therapy” #u studies Tu clinical trial phase 3 wag 4 vlauun 74 studies Loy
yadwiion1ssnwlsanziss wazlsanediunim auuiselsaden lsaiilauasnaendon la

sruuUszam wazlianseanuazds mud1eu

GENE THERAPY IN CLINICAL TRIALS PHASE lil/ IV BY THERAPEUTIC AREAS
(SOURCE: CLINICALTRIAL.GOV AND ASGCT, AS OF DECEMBER 2023)

Others (6.8%)

Endocrinology (1.4%)

Immunodeficiency

(2.7%) Oncology (16.2%)

Dermatology (5.4%)

Musculoskeletal
(10.8%)
Ophthalmology
(16.2%)

Neurology (13.5%)

Haematology
(13.5%)

Cardiovascular
(13.5%)

3U# 40 91u3u Clinical trials veansiuanide Gene Therapy lunsldsnuilsaluaiuisiieg

45



Key finding 3: Tissue engineering
PMNASAUAURAIY keywords NRmRalUTl “tissue engineering, tissue culture, cartilage,
bone, skin, cornea, cardiac” WU studies Tu clinical trial phase 3 wag 4 viauuA 30 studies 98

Tuau Wt Teegaiuileengunseandou cartilage HInTs NzaN UAENIEANAT AINEAY

GENE THERAPY IN CLINICAL TRIALS PHASE lil/ IV BY THERAPEUTIC AREAS
(SOURCE: CLINICALTRIAL.GOV AND ASGCT, AS OF DECEMBER 2023)

Others (6.8%)

Endocrinology (1.4%)

Immunodeficiency

(2.7%) Oncology (16.2%)

Dermatology (5.4%)

Musculoskeletal
(10.8%)
Ophthalmology
(16.2%)

Neurology (13.5%)

Haematology
(13.5%)

Cardiovascular
(13.5%)

U 41 §1u Clinical trials Yosn@nsiausiide RNA Therapy Tunnsldsnwlaeluanisineg
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4. wuIlTUNSHAILT AA1A KaLN1IAWUATY ATMPS

nYeyan1sduIldunsiivlnveingunaiandniusiwadiazguuidn (Cell & Gene
Therapies) 94 U6 n15A saa AU AR (Dark Horse Consulting) Aa3Ufl 42 Fean91nn13
FaszikugonIsn1saswuuTIaendelunn Pegasi warn15duAIYAIANWILIINNGNGNAN
(Voice of customers; VoO) #1u11 $ns1naifinduresduaundnfasivaduazfutiianainag
Lﬁuﬁunﬂﬂ ¥ LLaS%ﬁﬁi’ﬂmuwﬁmﬁmeﬁﬁL?’J’wajjszEJz non-Clinical trial 9147U 5,306 518019, Seoy
Clinical trial phase I 9721 2,997 518173, Clinical trial phase Il 91u2u 1,268 $18A15 1T A.A.
2030 W30 N.A. 2573 Fepnidndiuvesuszianudnsamiazidu Allogenic 111071 Autologous
Uswan 60:40 asfiuiuualduresmslinandasisaduas Butindmiuaumundsnsngatu

wonand aluladdmiunisnanndndusiwaduazdutivn (Cell & Gene Therapies)
sy ludn 5 Bdramedi nquimalulad non-Viral ageredafisdu 210 15% Ju 30% uaznga
wielulad Viral avanasain 85% u 70% Fdluussmalnefinsifoussimunneluladv 2 uwvey
wuff fiedl (1) nau non-Viral 1ok Mesenchymal stem cell (2) ngu Viral laua CD19 CAR T-cell

Uy Allogenic

Future of CGT market trends

gﬁ How will the CGT market grow? VoC T How Il ial v, Ao siral

4
; d \P: technology adoption likely
PEGAS] Research |} shift in the next 5 years?

MARKET FORECAST, AS OF 2022

IN THE NEXT
5 YEARS

TODAY
P
-

phase Quantile Lines

" » 09

ase
mPhasail iRAL
mPhasel
mNondinical e ® onvira
| i i

A fore ot through 2030, using Pegasis Mante Carla functi

cast of the CGT marke

% How will the share of auto vs. allo

PEGAS] likely change in the next 5 years F:(:w
I

8

lonality

VoC (T b2 What % of COGs does
Research | ~ each category represent?

Raw Materials

anaytics [
instrumentation | ey

Transport/Logistics

PERCENTAGE OF MARKET

other [HEE W tooay [ s veARs
2016-2020 20212023 2028 0% 5% 10% 15% 20% 25% 30% 35% 40%
1 T
= [~ ) " ’ =
. T A Sign up here to
; Ceom more here: | S8 VoC (T p- leed ey voon: 228
= L Research L

PEGAST

Pegasi is DHC's proprietary data-modeling application. Designed
to model uncertainty, it uses industry data and applies customized
input assumptions to quantitatively describe a range of probable
outcomes. It can be used for capacity (and/or facility) planning,
COGs analysis, or build vs. buy analytics.

There is no substitute for direct experience and meaningful
connections when building a survey or a set of respondents. We have
a large database of potential experts on whom to draw for our VoC
surveys, but we are always looking to expand and diversify this group.

JUT 42 wana Future of CGT Market Trends lag US¥v A3a gosa Aeudans Useinaanigowsn
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“  We Face an Inflection Point to Advanced Therapeutic Options

CGT Clinical Pipeline Worldwide? Global CGT Sales? —
| 50

6,000 genetic diseases, merely 5% with
44,8 tharapeutic options

)
¢
Gene
Therapy

2093

2000 Ph Il 40 |
|
1500 | 30 ¢
1220 Ph Il |
1028
1000 20 ‘
500 { 10 ‘
2 e | Ph. 1
e =l |07 2
04 - 0 e S

"0-15 2016 2018 2020 H12022 2018 2020 2022 2024 2026

20 years of steady incremental progress in CGT
Only a few assets approved, however > 2,000

/.j therapies in the pipelines
L- 90% of all data were generated in the last 2 years
Cell Innovation driven by small or mid-sized companies

Therapy Big pharma pushing on partnerships, acquisitions
and licensing deals — no CT market leader yet

Expoected market growth of 2 5x faster then pharma market

a 1) Amance for Regonerative Modicne annual repors, 7) Kedvisors (2021) Cell and Gene Thersny - T Next FIonte in Hoatncare

JUN 43 uanauwwildunsiaiuiaznstiusnismendadausigaduazduintn lneustn luees

NFUN 43 uansdayanedfuwnliuvainisinwsmgwaduazduinta (CGT) Famdudng

Y

oLABud1Any LHuQiusnuaninsiiulnveinIsmaaeeaiidn CGT Malan lagfiuain 200 N3
naaadtud 2010-2015 10w 2093 n1svaaestluaiusnvest 2022 uiaduma 1, 2 uay 3 ununiin
goeuanIN1sAIANIalsane CGT Malan And1astiinain 0.7 Wuduneaansiul 2018 1Uu 44.8

v Y

Wuauneaasiul 2026 lnsuvsdumssnwiedularwadindn dadeyaruuinssyindlsanig
NUgNIsUUTTUIN 6,000 15A UATIES 5% fimadenlunssnen mam CGT fauAnintegng
siowiloaun 20 T whedimsousfAdiodlaifisens uifinissnwannndt 2,000 srenisludumeums
simun Tag 90% vestoyaiauagnasisduluds 2 B uinnssudnlvguainuisnaun
Bnuazauianan Tureiiussmenamalugsatiunisadeiusias msdeniants wasnslianinig
T Madésliffinmaaiidaau mssanisainanssyimaidvlavesmain CGT aw§andnan
ghlURs 2.5 wh wandiduisdinenmitgeeanalulagnsinwilusuian
uanantudoyadumsasmuiifusausslag CapitalQ and Stifel fagudl 43 wudigadn

U Y

wagvesuTsmmaluladdrnmiisanzifoulunamndnninganiss auszoznswauInEn S
Feupsuana 2021 Aeduneu 2023 Tnouvady 4 szoe: nauAdln, wa 1, wa 2 uazia 3 Joya
Ptuindnamulfnnuddgiuteyananainunnirdoyanoundin neusemiiinandutly
syoginevosmaianniyadigandt lutanmiidne yaddsvluynszozanasediann Taesves
reundfinanasnniigniia 70% (310 $511 drumde $153 &1w) vaziiia 3 anasifosfianil 18%

(30 $1,363 auwmde $1,122 d1u) udazinsanadlaesiy wivievlua 3 densdyarigenian



AaDAYIILIAT AN ELd 2, 1ld 1 uazszeznaunddnauainu azvisuliiiuindnamuli

[y a

AwdAyiuRdndueiilndeengnainuinnin uenanil deyaduansvasidudnisanasgeaniy

208U Yariaanuiunuvesyamluwiazszey Inesseziounaiindmuiuniugdni 85% uazila

3 dAnudurausani 60% tneasy deyailuandliiuindnasulirudfyiuusdnniinGe s

Y

luszeyngreInIIWALININNIT kld19aamnssulag TN Y TUN1TARaIvRIYan18E 19d

Y o [

Uydanm Iummmmﬂmmm

Investors are interested in clinical not preclinical data, the
later stage the better

Average Enterprise Value of a Biotech Listed on U.S. Exchanges by Stage of Development, Dec 31, 2021 to Dec 29,
2023 ($ Millions)

W Dec 31,2021 ®Wjun16,2022 Man6,2023 ®Sep1.2023 MOct27,2023 M Dec29.2023

-18%
(-60%)
-42%
(-69%)
-70% -38%
(-85%) m (-74%) 5&-‘43
$334  $309
3248 oo 32!;0 3 $230
o $131  $128 $130 E i “.
3

Preclinical Phase 1 Phase 2 Phase 3
Stage of Development

Source: CapitalQ and Stifel

3‘1] 43 LLﬂ@\maﬂﬂLﬂﬁEJ‘Ui‘U‘VILVlﬂIUIaEJ‘U'JﬂWWVF\]GWI”L‘UEJUIUG]@’]@MaﬂVﬁWEJE?Wﬁ%“’I MANILYENT

WAUINAR S e
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M19199 1 wansieg e Ivesnaniaigadias Butidailasuniseydiiluyadtunasmninag

lasuniseuuflusuiag

Therapy Indication Status
Lifileucel 24 NUATWUS 2024 (FDA); EMA
Cell Therapy (Metastatic
(Jovance MAA submission possible in H1
melanoma)
Biotherapeutics) 2024
Libmeldy Gene Therapy
(Orchard (Metachromatic 18 fiuAx 2024 (FDA)
Therapeutics) leukodystrophy)
FDA decision for B-thalassemia
Casgevy
Regulation Gene Editing Therapy for Q1 2024, EU decision for
(Vertex
decision (Sickle cell disease and sickle cell disease and B-
Pharmaceuticals &
schedule Beta thalassemia) thalassemia anticipated in Q1
CRISPR Therapeutics)
2024
Kresladi
Gene Therapy (Leukocyte .
(Rocket 31 durau 2024 (FDA)
Adhesion Deficiency-1)
Pharmaceuticals)
Fidanacogene 27 Wwigu 2024 (FDA), MAA
Gene Therapy
Elaparvovec accepted; 2024 decision
(Hemophilia B)
(Pfizer) possible (EU)
EB-101 Cell Therapy (Dystrophic 2024 FDA approval decision
(Abeona Therapeutics) |  epidermolysis bullosa) possible
Afami-cel
Cell Therapy (Advanced 2024 FDA approval decision
(Adaptimmune
synovial sarcoma) possible
Therapeutics)
Vyjuvek Gene Therapy (Dystrophic 2024 EU approval decision
BLA or MMA (Krystal Biotech) Epidermolysis Bullosa) possible
Submitted to b ) CAR-T Cell Therapy (R/R 2024 FDA approval decision
Obe-ce
the Regulatory B-cell acute possible; EMA MAA submission
(Autolus Therapeutics)
lymphoblastic leukemia) possible in H1-2024
Upstaza (PTC Gene Therapy (AADC 2024 FDA approval decision
Therapeutics) deficiency) possible
Elevidys (Sarepta
Therapeutics and Gene Therapy (Duchenne | 2024 EU approval decision
Roche) Muscular Dystrophy) possible
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ATM P M a rket Report Coverage Details

Market Size in 2023 USD 18.12Billion
Market Size by 2032 USD 82.24 Billion
Growth Rate from 2023t0 2032 CAGRof 18.3%

m CELL & GENE THERAPY MARKET SIZE, 2022 T0 2032 (USD BILLION)

$18.12

[ 2023 | 2024 ) ouos W20z W ooz W ooes Qi oooos W oooao loost 2032 ]

Source: www‘precedenceresea rch.com

sUN 44 LLammi‘wsnmaimﬂauimmyjammmm@ﬁu ATMPs T@el Precedencer research

a

sUN
Y

44 uanstoyaiiertunainnansasinisunndtugs Tasdoyauaninizmanisainis
Wulnvasnandsousd 2022 fa 2032 Taelul 2023 naaiiyani 18.12 udunoaaniansy uas
aainazivladu 82.24 Wuduneaaifanizlud 2032 dedasnadulaeiened (CAGR) 1
18.3% unugiuvisuandliiiufenisfvinegssoidesvesarmainluusiazd Tneisuan 15.46
fuduaeaarsansslul 2022 uasifivduegatnnsslaluudazd Wy 21.28 Wudwlud 2024,
29.5 Wudulud 2026, 41.21 Wudulul 2028 waz 58 siudwlud 2030 Aeuazfagegeandl 82.24
ftugulud 2032 madivlres i itaevioulifudsaufmimaneluladuazaudeanisi
WinTudmiunsinwimewaduarduthe Jaidngnmlunmsinulseidudounaslsamaiugnssy
Toyaddlmifiuimatn ATMPs idudgraninivlnddidy Tasaniiginisamuuasiau
ufanssulmie edeseilodunmssenih Frenvdwmaliiansdsuwlasmddylunisunmg

LALNNTSNYILIA

4.1 Top 10 of ATMP Event in 2023

Susan Nicholas, CEO ¥83u3¥v Propel Biosciences tanssiusiuuariiasigideya 1 U
a = A ¥ v a o ¢ 3 = o v & o ° [ [ ¥
Meuan vesl A 2023 MngvesiuNdnduwaduardui talluduiutnd miunisinvine
wialwlagtugeuaziduauniivesnissnewuulniluewanfivaiesnuding e limedudiuiu

1 Iaglafin1sdndusulssiaudfy 10 Ussinuiminaula aall
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(1) Time to talk Global Patient Access

fanaafeiinIsnatemudAyveIn1sitiansSnwsemalulaginidsienisldiwads
vsedulndn vaurivilaniiuszvnsuseunn 200 - 300 uAUInIsnateRuguedu waru1eaIu
< ! a v Y =2 [ = a a 1 v a IS
Junquauiisizune aselenia lunisidnfanssneimeiuiandussdnsan wu ansgewsnn 4
nauUsIzuuazEneglanta 97U 100,000 518, 8enge dnguilsizuiiavdseslania 911y

15,000 578, glsU Inguiusizunawagiaoslonta $1uu 52,000 51 1usiu ue Samarth Kulkarni,

'
= 1

CEO 989U3%% CRISPR lena1111 “151azdesiumnmisduanasdmiunisnaneadiidnlagid
dunualddennieates Welilszvninguuszunuassesloniaaunsadnfanisinuliegng
fUsyansam FenuiitAnduainiSeetenann Ao tsanuisadndslunanisuan, 1wisaile waz
wialwlaglavsely saufiaguuuunisguadtieiuy point of care A359z lunuy Decentralized %50

Centralized F9JUT09NUsENAINEAFDIAITNITUIALSUAURN YU ULRE U

(2) First CRISPR Therapy Approvals

delfioungainiou n.a. 2566 B3AnNIAIUANEIUATNARIRUAGYUAINW (Medicines and
Healthcare Products Regulatory Agency, MHRA) 1848 4nqw € 9ini 19 ad1adud1dnaiy
AuzNTIINTEMNSLArsesine TheutAnstungioundnfasidutide “Bxa-cel” Tnodfenis
1158191 “Casgevy” findnanninalulad CRISPR vauSEW Vertex Pharmaceuticals wagu3

CRISPR Therapeutics d1m5un1ssnuwilsatliadenuwniguiden’ (Sickle-cell disease; SCD) wazlsn

= v A

Unn518a@idle” (Beta Thalassemia) dsannuuliuiumia US-FDA Aldeud@nistuneoundnsio

[ 1

AananIuAgIiy wanantl N1 US-FDA laeyliinstunsideundndaeiguiida “Lovo-cel” oy

fi3n19n13A191 “Lyfgenia” 91nU3Em Bluebird bio Fel¥$nwilsadinidenunguifeaduieniu

£
wa = a

nnseyiin1stundeundndueidniu lvglislsadadonuasguifeailonalasunissnw

¥ a

meIslniniszansamlunisamuaudndiuvadndenuasiinUnfuas nauuigadidemeunas

Nunn15vi1aulrudansesiu o81915Aa10 AuiImIenIee1ulalafindvueIn1sIUAILALIIAIVD

Y

A o fw ' o & A Ay a |
nAnAU9RINa1 Suduiseandesdnuuazineusa by

(3) Pharma Dominates M&A and Partnerships
N15:AA aULNIVRIUTYN AstraZeneca ¥a9TN H UL @5 19ANA AR UEAaIMINTTY

a v L3 L3

pAnSuTwaskazf 1A ueg1989 IRl UFILALAaUNNTIAL W.A. 2566 USEW AstraZeneca L@

v & a a o « . 9 = ) a o aa aa (Y A
1919 0AINITUTEN “Neogene Therapeutics Inc.” Fuduvsenmaluladdinimnisadidnszaulany
AUNUNTRLLAEHEANTINIRE Next-generation T-cell receptor therapies (TCR-Ts) lagyas

N158 0118909 320 Auneaais wioUszuna 11,731 d1uum leefdnisuustaidusnauny
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Milestone fildfin1snnassauiu gslunausnegil 200 drunoaas dexideunsnginm w.a. 2566,
Alexion 4 sfumitegesuas AstraZeneca i3 s1fuL aalsAnean (Rare Disease) lévin13do
wémﬁ’m%ﬁuﬂwﬂ’m%aaEﬂwﬂguﬁuéfu (early-stage gene therapy) U83USEW Pfizer wazinalulad
Capsid wuulvy segazasds 1,000 a1uneaa1s vioUszau 36,628 A1UUMm

uanani luiieungaineu w.a. 2566 USEW AstraZeneca liUszmatennaseusuile

[

waznsasuAuUIIn Cellectis Faduvsemmalulagdinmmenain ieddouwazimunisnissnw

Y

Lsalvilg Niimudesnssnwadslaiinissnuiilanaegelivsednsnin wu lsauzise lsagiduiu

9

a

wazlsamenn melddeulavesdennasniusiuile AstraZeneca axldUsylovdannmaluladnig
uwileduilduenansaes Cellectis wazmuamnsalunisnan Wiosenuuunansnaigaduasiy
thlinguuuln deazdeaduanuudanssifudeauefididaiulnues AstraZeneca Tuduves
wWhyanelsamaitugnssu 25 Wivanelignanulidmiuuisn AstraZeneca Tnglanig sanunsn
Anwndadasiion1swaualauings 10 518015 Tnedn1591523u30usn 105 drunoaans &
Usznousmeiiuandieamtn 25 aruneaandmeliideulavesdennamnusiuiosiunisise uas
nsasyulutugad 80 uneaans egslsimu melditeulvvesnimsmilonuniside Cellectis

<\ o w

Fafanslasuasssudoudaudensvaifldlun1side IND) warn1swaw n1sdreduaundnaiu
auakarnmefiieadoatunisve Tugaridus 70 dunoaansds 220 Sruneans dondnsinsii
Fsun1siauade 10 :18n13 nSeurmsndaumsiyan

wazlutiouduanau w.a. 2566 U5 ¥ AstraZeneca baid19 afan15us ¥m Gracell
Biotechnologies Inc. F9.8uussvdndudaminenddnseiulanvasussmeaufinmuiuinnssunig
Shwwaddmiunisinulsauzisaaglsauiginues deyadi 1,200 duneaans nisuszunm
43,970 d1uuv ndndidienmd e positive ASH vaanssnwilseuzidadndenunidadiiaie
Taun (Multiple Myeloma) 88nsn 91n7ina1andnediu szifiuin maiedeulmenunisasmunansiasi
BuUTURURIUSEW AstraZeneca 209UTH LI Sifintuduindout 2,625 a1uneaans weUsyuw

96,185 Aa1UUY

(4) Pharma Fuels enabling technology market

dlewfoudaman w.a. 2566 US¥W Bristol Myers Squibb (BMS) Fauluuidnenseiuland

'
a a =

alugsnatfgafunsAununsimuILazn1seantuaygnd s uNanSuedYiue Lalinssu

]

a 1Y o a

asuigIfunsiRuNdaduslgadu1dn CAR-T Tugiavee Proof-of-concept fiuusum Cellares
Foduvidnudnaduaziuiin laeazldunanosu Cell Shuttle vae Cellares dwiunisnan
wadU1daRanand ¥aA1n1SIINamUeg N 255 d1uneaans nseUsEan 9,345 A1UUM LarA1ATn

UaA191998g9TUNY 675 a1uneaas nIaUsEUI 24,737 a1uUm wenani ui¥n Lyell
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Immunopharma laaulaudadnsiuasmulunisarenenmalulaguein1sudnys Proof-of-concept
dmunswangadiidn LYL797 wesnwnideeniifufou

(5) CGT Development enters emerging market

n15eusiAin1et unzioundnsug CAR T-cell 30 “NexCARLY” adausnuasUssmaduii
dmdunssnulsauzSaonimasstivaduarisuziSadadonvmvdanduundudwienenenis
w1 1mg The Central Drugs Standard Control Organisation (CDSCO) §ad uaﬂﬁmiﬂ’mﬂu

v va o v a

mmgmmﬂmwmﬂwmﬂ@utﬁa Lﬂuwaumsmaa ATNAUILBZHEATNIIAUTEN ImmMUunoACT

Y 9

Ly

Faduuigni vniwiglag IIT Bombay tuidufddgluniswauitazuivseanindiduas
Auansalun1sinwinie CAR T-cell Tuuszimeduide lnednsuszanasiaiey 41,000 aeaans
yiouszIn 1.5 druuin mseyinistunefouaded envaedesinnuaniunisaiedslndda
NIIzo19azunsIUAsuLUamsiugRamnITILar TIAve AR S ueliwaduarBut Ualungy

piinangiueennanuasniinaedenilule

(6) CDMO industry sees high profile acquisitions

U3V COMO dundnsfusisaduazButite ldnsgnidrdeRanisanuisnoualvgjves
Tan wu dlewftenga@niou w.e. 2566 USEn Forge Biologics "Lé’;um%aﬁamﬂmu%ﬂw Ajinomoto
Co., Inc. fvyarUszann 620 runoaans n3ouszanas 22,720 & duduuiondilngilu
Sudu 3 vpanaidu COMO FrumawanButitn doumtihilul w.e. 2562 U3 Brammer bio légn
91elusia 170 Suneaans weeUssanal 6,559 a1uum FTuUSEM Thermo Fisher waziiiod w.a.
2564 U3EW Cognate lagnuielusian 875 auneaans nisUssunas 32,065 a1uuim Wnuusem
Charles River Labs

uanNI NG ndsaniiouiuey w.A. 2566 UM SK Pharmteco aLduuidmndunssumes
Usginanmaled 1441 ourasuiemn Center for Breakthrough Medicines (CBM) 4 aiu COMO
FrundnsigaduarButite Tnedeunhimeuisn Sk Pharmteco I¥smamuadusnlud 2565
Tugiar 350 d1uneaas wioUssuna 12,826 d1uum deusnanidy Tul 2564 v5Em SK
oharmteco l#idn@oRan1s Yposkesi dafiuussn COMO lun1snan Viral vector sasUsmerSaina

AU ASANTUIUYEY CBM AgQn5Iuld1i U Yposkesi L oas1aniiegsia CGT seaulaniidl

AMNENINSaRaEANEINsafldnefianneu aelausen SK Pharmteco

(7) Cell Therapy space faces growing pains
WalhaungAInIeu w.A. 2566 US-FDA lanaunsAttuziisuauvasnsieiiednuaing

\@eav09uzi5e T cell lanizyama (RRisk of T-cell Malignancies) Milfi5un1s5nwisiag Autologous
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chimeric antigen receptor T-cell Therapy %38 CAR T-cell d@msuni1ssnwlsaugisudonuiailn
diaiusuieudmiunssnsuuugaudilud co19 Aldsunmseuiidmiunissnvsuuudugeuey
fanuidssgeadlsnuzeteninimniessinuousensiu (non-Hodgkin Lymphoma) uazlsnuziss
diadeaundafimaiedlann (Multiple Myeloma) 71kinaan B-cell maturation antigen (BCMA)
1199910 US-FDA §35usiea1uannnisinmunisinulungudiaedisnuidaeg CAR T-cell iRpafu
wansadliifelsrasindinisnmaiadmiunsiinusasasaildsunsoudiludmndeduda 3
Tutlaqgdu fgdieduau 27,000 518 Flasunssnuise CAR T-cell fifinssmheluiiosmatn way
NnMsAaMLETIs $1udu 22 518 wuitdasvesudn T-cell Andiiuainnissnuiuy

Traditional combo 8819110 8819l5AnL @auni1salsenaenazlilasienssunniiuly

(8) Rare disease benefits in 2023
AnuAnivewdndudiwaduazduiidalulagiuenssznareilusosunfvesnisimun

1 IS

wazHAngaamnssuAugadwazduIUn deaviilugnisShwilsasneg saufalsamenlaegiad

v
=1

UsrAnBn Taefinnsanannseysifinistuns deundnfasieaduayButhdanesdiiiman fil
(a) mMapuiAtuneidou Tuansgewsn
e Casgevy @15UN195n8115A Sickel cell 39NUTEN Vertex Pharmaceuticals kag
U3 CRISPR Therapeutics
e Lantidra @wm5un13inwilsa Type 1 diabetes 9anuU3En CellTrans Inc.
« Omisirge @n3UN135nwlsA Blood cancer 91nUSEY Gamida Cell
e Vyjuvek d1915UN155n¥115A Dystrophic epidermolysis bullosa 21nU3 8% Krystal
Biotech
e Elevidys @1%5UN155 n¥1 Duchenne muscular dystrophy 310U ¥" Sarepta
Therapeutics
e Lygenia @uiun133nw1 Sickle cell 31NUIHM Bluebird bio
e Roctavian @5Un1355n¥1 Hemophilia A 91nU3¥W BioMartin Pharmaceutical
(b) nseusiRiTunzdeu luanamelsy

e Hemgenix d15un133nw1Ll5A Hemophilia B 21nUT¥% UniQure and CSL Behring

(9) FDA Collaboration accelerates
Frameuiiunanvesdiituin US-FDA ladn1susuasulaseadtsgeaniely Center for
Biologics Evaluation and Research Office %58 CBER #18n150U4 BuaIn Office of Tissue and

Advanced Therapies (OTAT) 1Uu Office of Therapeutic Products (OTP) Wi udannuaiuise
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a o

wazUsyAnSnmnisvinauves US-FDA Tunsmivaumiuguandndusigaduardutidn waslasisy

v U A !

1A59n13d1ATydULIN A8 Rare Disease START Pilot Tugiasiauiugneu Fails)

o

watiuayukasingg
nandadudiuauann deun weungednieu w.a. 2566 US-FDA lafinnsdaniisaudugdduladiu
Lﬁ‘aﬁlLﬁlm"Uyaﬂ v W Alliance for Regenerative Medicine (ARM), The National Institute for
Innovation in Manufacturing Biopharmaceuticals (NIIMBL), CGT Developers tJuau Wi ann3e

a o a 1

\Renfussduszneunaz/visunamie sumaluladdfafiannsawaunaddiusslovininensidieg
wazhanbiegadiusyansan dwmsunisiamuasndnndnduaiwaduaziuiidn sauluiianisnun
yungsnfeviimnzaudeaniunisal uenainil US-FDA IdeenunFendesedoyaiFedloniaway
AT mMeasuAngmaniiiisadesiumaimuisadiasiuidaaneyana wayldiniaue
Fovos unmdnds Nicole Verdun ugdruienisves CBER ves US-FDA ileifeunsngiauitinuan
(10) CGT Shows promise in Auto-lImmune disease
au1AulainIne WU TEImMAAN3FoLISNT %38 American Society of Hematology (ASH) lgi
wWeunINIANYITenenddn szoed 1 vesmsinwlsagiidufiuunnses (Auto-immune) fensld
WA sl CD19 CAR T-cell Aisjaitiluil B cells Tugfuneiidulsngila w3elsn Systemic Lupus
Erythamatosis (SLE® @awuidngine $1uau 15 edildiunisine fornsmanasldesaaysal Te
LifssnumnnsailifisUszasd Peuss uagldinns@nuidoiieiundndas CAR T-cell d w3y
nssnelsnaue fe il
a. Kyverna Therapeutics: l#fin1s@inwinnssnunse KVT-700 CAR T-cell ttogjaivsnglud IL-
12/23 pao subunit @ m5ulsAazifiniiu §anaidenimsadin (Prectinical) wanalefifiuds
mwdnsalunsiidn T cell MilAnlsauaznismueulsals
b. Autolus Therapeutics: l#iinsmeunsdeyafsrfunisldlusunsy AUTO2 wag AUTONOM Tu
nsAmuatnug B cell é’m%’uisﬂqﬁml,aﬂsﬂ Sjogren’s syndrome*’ Fawan1sanwlugiousn
wandliifudanuvasnfowazanununiu wioudeuugidmiunisimuludunounis
Anuiidoymanatinifiesnwgae
c. Cartesian Therapeutics: Iffinsliawedoyaiieaiu CT006 daudunansnmivadiitn CAR T-
cell fifinsdmineialu Tnefidmned MHCI esnwlsadesniausuiness (Rheumatoid
arthritis)® Fanansideludosiu o1azdwmansgnusiomiuUaenfouaranssne
d. Magenta Therapeutics: léUszniadeyaii ssanuvasadsnazUszans ananissnuilussey
SuduveInisisenieeddn szusil 1 909 MGTA-101 §adundnsiueiduirUn Autologous
Hematopoietic Stem Cell dusulsalainarsannisuanyateveadinidenuns (Autoimmune

Hemolytic Anemia)
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4.2 ISCT Investor survey

mﬂmsﬁﬁmﬁfﬂamﬂmaﬂmsﬁwmmaq International Society for Cell and Gene Therapy
(1SCT) Wlod 2023 ledegatinaulassgudl 2023 ludruvesnisasugud 45 - 55 lneguil 45 uans
wansteyaifetuinamulugramnssuguamuazinaluladdinm InsSeuifisusewingd 2018
way 2021 lusudhouansuszianvesinasmu nuindnasmuadulngdudBermgiuguain lag
diatuann 78% Tut 2018 1Hu 90% 1uT 2021 vauzdithasuiiluanasain 20% wie 9% dautn
amuUszLandug fdndutesinnuazanaudntios Tusuruansszinnuesuisnitinasyuiden
awu wuhdndlugasmuiiluuTdumsusasionsy (aosssanm) lneifistuain 479% lud 2018
D 539% Tl 2021 msasmuluvidmmauesiuietanandniiosain 46% WHu 42% vaziing
awmuluuidnenwuegaindidndiutiosiianuazanasan 7% wio 5% deloyatasviouliiiudn
nasulugeavnssudfunldududderngenenanniy wedamuaulaamuluiaien

Y

UAYULAZLONVULNLUU

International Society

Q1& Q2 — Almost all investors are specialized in T

healthcare and invest in public companies . Cell & Gene Therapy
= R e e L <

Are you a specialist investor in healthcare/biotech, Which of the following types of companies do you invest in?
or a generalist investor with some allocation to
healthcare investments?

100%

90%
50%

A0%

50%

200%

. 1%
=L — e

Specialized Healthcare General Investor Other Investor
Investor

Public Private

= 2018 w2021 m2018 w2021

sUfl 45 uanswansdsatinamulusuvesuss iimudsnauarsinvesisniidenamu
Tughuvesnssnszanesvesmsamuluginiamig silandsguil 46 wuirlugmanmnssu
waduazdutln WSsuiisusznined 2018 wag 2021 swinuniledsnafugiiniaiiladsuauauls
aan Tneuiuduann 93% u 97% mudeglsufidinain 64% du 76% funaulafenisiulnegig
fitfddgyluedes Tnolamyduiiinain 22% 19y 38% wavduain 18% 1Ty 32% seawmsidonas

a

giineduq TuedeAfimadulatuiu vasinsamulueuinilduazgiinndug Tdadutoouas

Y

Wnduinies deyatasvioulinuiinisveeiivesgaavnssuiivalan lneangluede wid

v a I
mmwaﬂmma@ummmmuaLLaquﬁU
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2 International Society
b C s

Q3 - Investment is focused on North America, but expanding globally 4

In which regions do you invest capital?

#Notable increase in investment in
China and Japan since 2018

& Few investors allocate their
it capital in developing regions
60%

50%
40%
30%
20%
b I l l .
HE mlf u-

North America Europe China Japan Australia Rest of Asia South America Other

=2018 w2021

JUN 46 uansransdrsiadnamulusugiineidnluasuenu ATMPs

Tudruvesdoyaid vadvruinnisdaassiunuiiuaunnvesnoyueigg fagud 47
Wisuiftsusewingd 2018 ua 2021 Feyadlidiuinimaiiutusgsiiteddyuesnomuruinlg
ffinsdnassiiuannnin 1 Wudunoaand tnowinan 27% Tud 2018 19u 419% Tud 2021 Ty
vnugLfieatu dndrnveanssuruiadniidiiuyuiesndt 50 Suneaaifanasan 18% wide 12%
nowurwAnasiimaasunlandniies Tnenesulugag 50-250 Suneaarsifindudniios vned
navulutg 250-500 duseaanianas deyailazvieuliifuinesmuianemeiugunmais s

IosgaunuIauunlugg 3 kuan Jaanstisnnuaulaniavulunisamuimuguam
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International Society

ISCT\I;U-

Cell & Gene Therapy

Q4 - Increasing fund size

What is the size of your fund’s allocation to healthcare (in $USD)?

&8 fMany specialist HC funds have raised a lot of
money in the last three years, reflected in over
40% of responders with >$1B in HC allocations

0%
35%
30%

25%

20%
15%
10%
% I
0%

<$50M $50M - $250M $250M - $500M $500M - $1B >$18

m2018 w2021

JUN 47 uansmansdsiatnamulusiuauyssanaiidiluaamue ATMPs

lnsnsiSeuiigudadiunisamuluuienlungy ATMPs vaaneianisasmuaugunmiul
2018 uay 2021 FaguTl 48 Tnedeyatlifuindimaasuudasiidadey Tnonowmuilifinnsamly
CGT anada89a1nNaIn 18% Wideifies 7% wansfvauaulafifiviulugnamnssud venand 4
nsiuduedududavesnesuiiammu 10-25% vesmesalu CGT 990 25% 18w 419% T
nesuiaamu 0-10% anaadnifesain 47% du 45% a‘l’m%’umsamﬂué’ﬂdauﬁqﬂ‘fu (25-50%
uay >50%) finsAsunlandntios Teruuds deyatuandsiiuiu CoT wdfinadudutiosly

wosnn1saauaulvg wituwiliunsamuiiiaduegadaay
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. I: ‘:‘n_J A
Cell & Gene Therapy

§ -‘ i
portfolios

Q5 — CGT companies remain a minor share of mosfc

What percentage of your healthcare portfolio is
invested in Cell and Gene Therapy (CGT) companies?

f\.’ersus 2018, far fewer funds have no exposure

to CGT companies

5%
e & Notable increase in funds with 10-25% of their
5% portfolios invested in CGT
0%

25%

20%

10%

. il i1l

0% - -

No cur nts 0-10% 20% S0%

10 - 25% 25

2018 w2021

JUN 48 wansransdrsiatnamulusiudadiunisamuaiu ATMPs Tunesnnisasuiugunn

Y1990

SUT 49 uay 50 uansteyalisafuuunliunmsamulusdiu ATMPs 91nnnsdrsaalud 2018
wag 2021 Taglud 2018 48% vestinasuNuNUAdzLin1TasUly ATMPs vauziidn 48% alal
willa uazdifles 4% Alsinauuiinnisasu Weguadndlud 2021 wud 65.5% vestinasmuldiiia
nsaaulu ATMPs Tutsaestiinuan sgsninfimanisallilut) 2018 Tuvauzdl 22.7% assedunis
awuWiiAy uazlifles 11.8% flannisamuas

dmfuuunldiluouian nadisralul 2021 uandliiiiuin 60.9% vesinasuinaunuiiaz
iiunnsasuly ATMPs Tudnanudnamin dsganitununsamulul 2018 Tneifies 5.5% il
NauNisNTAMU waz 33.6% daliufla Mihalade 75% vestnawuiifiunisamulurisassd
flriuan Meunuisfansamuieluluewian Fedoyatasfeulfifiudsmudotuiifing uuas
wltimadulnegseiodugnamnssu ATMPs Tastihasmudnlngfuuueadeuinuas wioud

wLiunsaeuluauiag
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J

Q6 — Investment has grown in the last two years ' Cell & Gene Therapy

Do you plan to increase your level of investment In the last two years, how has your level of investment in
in CGT companies in 2018 and beyond? CGT companies changed relative to your investment in
healthcare overall?

= Yes mNo Undecided M Increased ™ Decreased m Stayed the same

2018 Survey 2021 Survey

3UN 49 uanawanisdrnatinamulusunisiiulanisasueu ATMPs Tugae 2 U

il b <

Q7 — Growth will likely continue 7 b\ £ Con Thee

Do you plan to increase your level of investment
in CGT companies in the next three years?

375% of the investors who said their investment in CGT
increased in the last two years say they plan to increase
investment in the area going forward

EmYes EMNo = Undecided

UM 50 wanranisdsiatnamulusunsindulaiiunisasmuiiu ATMPs

JUN 51 wansadisianegfiumalulagmiraulangadmsumsisiunisamuluaiu ATM

Y 9

apy

Ps

InglviEnoudon 3 duAU ¢ Gene editing technologies tasuaiuaulageganiuszana 50% @

avvioutadnenmsugeveanalulagilunisimuinisinulsaneiugnssy Muaeieg Engineered
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a

NK cells NUszunad 45% Fadunaulaluniswaiunnd

kY

[y ]

Aufun waznsinuisemwad iPSC 7
Uszanas 40% Faddnenmlunsadwadduindadmsunsinyivannuaislsa
Tudruvounalulad CAR-T wuu Allogeneic uaginimeshisalmidmsunisdsdulusienie
(WU AAV capsids Tual) Alasuauaulagaguiu fiuszanas 30-35% wansdendnudandilunig
W ssnwuziSwazlsameaiugnssy daumﬂu‘la%‘uq W TIL, MIUTUUT CAR wuulnl CAR-
T dm3u Solid tumor wazasnisuanivde lasuanuaulalussauiiunans Ussua 20-25% axviou
fepungeulunsRRILIUTE AN ANLAE VB LB UIANIT SN
duweluladiliiueuaulatosiian Ao Bnsfnwuu ex vivo wagmsuiuanimsisnieg
wuulnmidmiunssnusefuvion1sugnaneuuy ex vivo fivsyana 10-15%
Tnedoyadasioulifuiuuliuwesarmaulavesinasmulumelulad ATMPs fiviuast
wazfidnenmgdumaiannnsinulsaluounan Taohluiimaluladfiassaduudduasivad

TaenemiugazduseansnIw

Q8- Gene editing, NKs & iPSCs are the il 'i“ga":fﬁ?

most cited technologies of interest : ; '  Cell&GeneTherapy

Which of the following technologies do you find most
compelling to increase your level of CGT investment? (3 picks)

Gene editing technologies
Engineered NK cells

iPSC-derived cell therapies

Allogeneic CAR-T cells| I

Novel viral vectors for in vivo gene delivery (i.e. novel AAV capsids))

TIL technologies

Novel engineering enhancements (bi-specific CAR, armored CAR, cytokine...
CAR-T cells for solid tumors

Novel manufacturing approaches that enhance product & production...
Other novel cell types (macrophages, gamma-delta T-cells, etc.)
Novel conditioning regimens for ex vivo gene therapy/transplant

Ex vivo gene-modified cell therapy

JUT 51 uanaransdriadnamulusumalulagmhaulangadmunmaiunsamuluiiu

ATMPs

JUT 52 uansmad1sianuaanitwestinamufeiiunisiisuulasssaunsamulunis
Snwsiewaduuy allogeneic LB uiukUU autologous Tudn 3 Y1t nausIngin 53.6% o4
navaulaaiiiunisasulun1ssnwiuuy allogeneic 11N UUY autologous Tuvaue# 39.1% A1A

TIERUNMTAVUILEIRIIRY wazliiles 7.3% Nrndnaziiunisamulukuy autologous ¥NNT1
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Toyailazviouliiuindnamudnlngylyuusadeuindenissnuiuuy allogeneic 11nn31 tneinas
srydiuFinAuiAnvesinaausenandngiluy allogeneic Sapagandwangdnsiiuy autologous
el Feoradumsizdnenimlunisedaludinaunnuazeuazaintunisldnuresnissnw

UU allogeneic

]

International Society

(g ISC T2

Q11 - Allo therapies expected to increase expg ure over auto Cell & Gene Therapy

In the next three years, how do you expect your
level of investment in allogeneic cell therapies to
change relative to autologous cell therapies?

flnvestor sentiment for allogeneic products remains
generally higher than autologous products

m Will increase allo exposure over auto
® Will increase auto exposure over allo

m Expect relative level will remain the same

JUT 52 uanaranisdrsiadnamulusundndue ATMPs Neatunanisvestdnamuiiediunis

Wasuwlasszaunsamulunmssnwimewasiuy allogeneic Wigufiukuy autologous

ludrwvamadisranediuladeddglunisdndulaamululemanisimuingndoe ATMPs

) a{'

InewSeuiiguseninel 2018 wag 2021 Ae3U7 53 Hneunuuasuaiuasnsaiienta 3 Jageuy

aa elldtu o w dl

1Y o v o I v = °o w PR § <8 v =
WU'J']“UEJ@QJJ@VI’NF]&UﬂVIiJu‘EJﬁ'] 3y sndutadedrAnnan IﬂEJ&Jﬂ’J’]iJﬁ']ﬂiy}LWﬂHJULaﬂUEJ‘EJﬁ]’mU 2018

v 9

v [

f4 2021 sesavunfemaluladunanilodu Jeuflanuddyanandnieslud 2021
furaulafie n1sEAkarn15vEI8iIdIn1sHER (Manufacturing and Scale-Up) wae
UseauN19alv099INuIs (Management Experience) ﬁmmﬁwé’@ﬁu%u@&iwmmiu% 2021 @xviou
TﬁLﬁuﬁammﬁﬂﬁmﬁLﬁwﬁuﬁummmmmsa’tumim?ﬁmLLazmiu%mﬁmmﬂuqmmmism ATMPs
WaA1weIUIEN (Company Valuation) dmnudfyanasetiaanntul 2021 TuraeidnenInnianis
aanmnAIAn1sailY (Forecasted Market Potential) Srnudndafindudniios
AudpIN1ININsksRslildsunisnevauswarn1snulsafmi (Unmet Medical

Need / Orphan Indication) fianudidganasegreuinlud 2021 drunsnddunisteyyn
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(Intellectual Property) WagAuyuauA1 N15AmMuUATIAN kazAnen1mnisiinAu (Cost of Goods,

Pricing & Reimbursement Potential) diAnudAyyanasiuiu

v YV a

Tngasy JoyatuandbiiuininasulienudAgiudeyanieddndududuun uwinisuli

e

¥

ANNEAYAUALEINT TUNTHAALAENTUTINTIANISIINTY dxvioulivutienisidulauay Ay

U UTLNNTUYDIQMAMNTTH ATMPS

-
International Society

e : . g e - WA C(:” Bl (]
Q12 — Manufacturing and management mcrea_&rggly important &f&-ae};h:}m.

Wha_t do you believe are the most important factors in decision-
making to invest in a CGT product development opportunity? (3 picks)

Clinically Significant Data e T
& Clinical data remains the most

Platform Technology critical factor for investment

Manufacturing and Scale-Up # M f. ing/ |
anufacturing/scale-up
increasingly becoming
recognized as gating factors for
value creation in CGT

Management Experience

Company Valuation

Forecasted Market Potential

Unmet Medical Need / Orphan Indication

Intellectual Property (IP) &

Cost of Goods, Pricing & Reimbursement Potential

mml

i

M&A Potential

o

£

10% 20% 30% 40% 50% 60% T0% B80%

=2021 w2018

5UN 53 uanwmadsranednuladedidglunisdndulaamululontanisiauindnsdoue ATMPs lag
Wiguiguszwinet 2018 wag 2021

v

mamgavinglunisdrsatnamuazidulubewesguassadidglunisasuluvigniaun

LY v d‘

ATMPs TneiSeuiiiousenined 2018 war 2021 gnaukuuasunuauIsaients 3 sudu aegui
54 Tnen1suteduanisnssnwiuuudug uglassaiildsumsnaniannian Taoifistuegaed
Faddaind 2018 §1 2021 sesasunAearuiimelunisudnuaznisvenefidanisuan 39A3
AR inTuruiy Suivaufemududoulunsiammendin Sellnuddnyiviudntos
mnufnasunasafeiauddyanasannt 2018 81 2021 uidinadunilsluguassadiny 7
Wraulafe ﬂzgmﬁmﬁunuﬁuﬁw NM13AMUATIAN wazn1sinaeAu (COGS/Pricing/Reimbursement)
faruddnyanatesnann avveuliiftuiguassaduiondldunmsudlaunsdiulutianadingm
Jwnieatunsnadunisdyg (P) LATAIUNINIEAIUNITNTEIBFUA AL IE g Unudl
auddyanandnies uidsraduladeiidesiansan

Tnvagy doyatuandiifuiinsudedulunain ATMPs farusuusenniu wastinawuls

AnuddyiuauaisalunsedauarnsiauImeeddnundy Tuvaeilymaudunuuaznis
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Ondefuguiieusslasunisudlovndinuds eglsinu anudaeadedinadulszinudAgiifes

Asantunmsamulugaamnssudl

» il ¥ international Socle

g Sieg [SC Taar4

Q13 - Competition is the most cited among"go,p_.;;i barriers - Cell & Gene Therapy
el

What do you believe are the greatest barriers to making an
investment in a CGT development company? (3 picks)

& COGS/reimbursement viewed
as a less prominent barrier to
investment vs 2018

Competition from other drug modalities

Manufacturing/Scale-up challenges

& Competition from other
modalities is clearly becoming
a bigger barrier to investment

Clinical development complexity

Safety concerns

& Mfg/scale-up and clinical
development complexity also
receiving increased focus

COGS/Pricing/Reimbursement

IP is difficult to bundle, define and defend

Distribution/Supply chain challenges

% 10% 20% 30% 40% 50% 60% 70%

=]

2021 w2018

UM 54 uanmadsrainedivguassadidglunisasmuluuigniamn ATMPs

4.3 NINFAIWAULATHFNALALNTAUY (2022-2023)

Nnteyaiinazyianldduiunisdrsenuinfiuignsu Biotech ¥iins lay off wifnanu
11137 250 U3 Belud 2022-2023 fud 30 UEmildean IPO Wiawlsurulul 2021 el 1PO &
114 U39 eflifiaiuasmusu Biotech 910 Venture Capital T 2022 = $15.3 Billion USD (a5ui
55) ne Top 3 wesuiemlumiilaiuamugeanlud 2022 fe

1. Drug Discovery enabled by machine learning (22%)
2. Cell therapy 2.0 (19%)
3. Next-gen gene therapies and modulation (19%)

il Machine leaming Asgarnuaulasunisasyuluane Biotech 16 Wlaiieuud
fews 2019-2021 Tnedl Cell therapy uaz Gene therapy raafundususy 1 FaAdeiiisniu
drug discovery ifinasld large omics data set, regenerative medicine, large-scale genomic
edits 1uauitldsummalaldiuamugenoudd 2019 Sedrfinsld Machine learning 1
78 Fathavedaden molecules Aifiaudululdfivedu candidate fivszavanuddalunns

Snwnla
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Venture capital funding, $ billion, %

[ Biologics B New delivery methods B Precision B Validated but
and other and enablers medicine undruggable targets

B Next-gen gene therapies Il Cellitherapy [l Drug discovery enabled by

and modulation 2.0 machine learning

- [0 T R D N ¢ o
2021 ---—— L 229

$16.3

1 reviewed by Pitch
McKinsey & Company

gﬂﬁ 55 NIAINUVBI Venture capital Tusu biotechnology (Ref. McKinsey & Company)

luaauves Cell-based therapies

Tutlaqtundnsiost Cell-based therapies anansaviwanunglul 2022 launndn $3 wuanu
WTeansy TngLanizeg198988nu1891n CART cell therapies dm§usnyn multiple myeloma
waz B-cell lymphoma lngmanisaiingenveaziinduludeannndt $21wudm lull 2026 8y
HOATIIN CAR-T, stem cell ikag immune cell therapy dlosannnsvenendu option B5hwil

Angafinulduazunndidonls AwsnzSslusseziuiu luaudweutienissnwilsndue) wu wimnu

Potential Trends

Area of improvement w84 cell therapy Ao 389187 safety uazsiAfAws ouds fofy
UATelUNAILA immunogenic profile 284 cell therapy TauEsnsanaududouvesnszuIunIg
HAMWAR WATITEZIIANUBINTZUIUNT NYITiAeuT 1Y mu%’wizmwﬁjﬁqamLﬁuamumﬂ VC

funding A1 $3 WuAU

NFin19 cell therapy @135 regenerative medicine

Tud 2022 firiusn thasmuadiiunii $300 &1ulUfy Cell therapy d113y chronic liver
and kidney disease wazdluiseild engineered macrophage regulatory T cell fiamunse
reverse immune driversvaslsala #ian1siy reprogrammed stem cells U reverse damage %3®

asnatissuevdengluduunlug
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ﬁﬂmﬂmiaﬁfuagu scalable allogenic therapies
iiousuUgadesienvas autologous cell therapies fildnatlunisndnuiu waysAgaiy
o wuiliueiidefineuland loun
1. Anwrwilaveneadiunzd mSunans gt allogenic wuU off-the-shelf 1w virus-
specific T cells, NK cells, macrophage
2. MSWAILNTZUUNARWadLULautomation Wislwausa scale n1suanls wasnanldviy
UAZNIANOAUANUADINT 1udau§1§1’%’umiaﬂ’uaqumﬂ Venture capital funding 11

$400 a1u w2022

AMN19N1TWIUN Precision control and persistence
WiouuUgaUsEansamues Cell-based therapy Tunnssnw Solid tumor saudsanAI
Gedlunisiin toxic immune responseainn1ssnen wwilduenAdeiineulang Teun
1. W1 binding specificity and persistence of cell therapy latfiaduatuayuly
n31 $450 a1u
2. n19M High-throughput screening techniques ofmulasad1aves CAR Wil
target tumor cells tdogsiluszansamanniy
3. MISWAILN synthetic receptors biological logic gate wialii cell therapy @111507

ST AR immunosuppressive signal Tuusaa tumor microenvironmentlg

luaauyes RNA and oligonucleotide therapy
Tutlagdu viral vector gene therapy @ w5usnwilsm HemophiliaB, retinal dystrophy wa

spinal muscular atrophy mRNA vaccine dwsulsa COVID-19

Potential trend
1. Oliginucleotide-based therapeutics tasuluatsayun15amuan VC fundinglunin $3
Wuau w2022
2. mRNA technology UMW new MmRNA structure self-replicating technology \onay

Tang overcome current transient nature of treatment
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3. 9geveUr1En1581 MRNA technology U4 tnniuasnwlsaiinde udsuluds Tsam
g1n lsassuugdAuiy wag n135nwuse lnen1sWauifa targeting molecule and
synthetic switch iU7 mRNA ielismnzdewadiivesnw cell-specific expression

4. Gene editing technology: CRISPR i CRISPR fusion protein, nuclease ey site-
specific integration U813 large genetic sequences Tonauasnisiaunnalulad CRISPR Ao
AsvEnEveULIsgene editing Tusnwlsndue mu%a’i’ammﬁiﬁ%’uLﬁuaﬂ’uaqumﬂ VC N1
$240 a1u Tul2022

5. Targeting transcriptome LeSuauaulalugasUiiniuun unufivzedit senome fiagvili
\Aansasuntainiisly genetic material 35ilavlU influence RNA expression \fial¥iiAn
Kan33n TR uilAsuRuatiuayuning 2308 Tuli2022
lagn1nsaud 2022 13uaUIIN Venture capital funding 594 $6.9 Wud1u (Weuniny

2021) wiumiiniiswae Immunology luvaisfiviuans oncolosy InsuRuaivayuann VC funding
anasninie eyl 2021 Fetinasuiuluadlaasyuly platform innovations 1 cell-
based therapies, patient-specific precision medicines engineered multi-specific antibody

platform 111N71 traditional small molecules antibody approaches

Venture capital funding, $ billion, %

Other [l Metabolic Ml Infectious [l Neurology [l Oncology [ Immunology
diseases diseases

oo | A N N R

5 > $10 million from Series A to Serl
chs such as contract and researc

during
and food and

Source: McKinsey analysis based on PitchBook, Inc. data, accessed Oct 2023; has not been reviewed by Pitchbook analysts

McKinsey & Company

JU# 56 N1589vuve3 Venture capital Tusungulsaluanuisineg (Ref. McKinsey & Company)
dennsannisasmulunisfinunidelungulsasieg wuirfduinlduamudsyas Wesanle

HanaUWNUYY F9 Venture capital IaudsvasAanygaduiniun platform technology lusseena

Fagursaunewnaluladlulduinnitlulsanieg lauinnatwasnu rare disease tivenoulang
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unmet medical needs MU 4Wmu1 building blocks MdAulaALAULAZLANAIS value

proposition 4 azgaglivunluuaiviiuasfgadintuaimula

4.4 Top 5 Lessons from perspectives of Investors and ATMP companies

Tusu Advanced Therapy Week 2024 §alag Phacilitate 911903 Dark Horse Consulting
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wag 58 muddu log 5 unSeudAydmsuinamunmaiatsaunusen ATMPs geliduwugiing
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AnudAyveditnsidlassadslunmnunudeyauazindula lnsanizegrsduiasos
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JIUTIaLIATIEReg el UTEANS A FuduFsiduledesdndulanetiunisasuid
ANULHEE

2. unTvaeviinswiaauslanuiuiinguimsuuudsias: nsnulsiulaenssanunsali
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dmsunszurunmsnUszauaudnia nsufduiusuuudiaesigislidnasuaiunse
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Usziluanuind@ede aauyadlu wazddevimivesiiuduinislaingwu Judutaduddglu
NI5UTLIHUANININIZHLNIVDIUTEY
3. lgnainsiaauaniun GMP facility: AUzl ug189A1NE1AYUINI1TRTIVEDU

I5aundnedntazden Unasmuaisnsasesesielilanatiiisanslunisnsisaeuanui

i

\19931naN MVBY GMP facility dnaziouiianIdean1unIsAIVANANAIN (QC) LA

[ [y

AUEANNNTONNATAYDIUSEN UanAINRTRTUFUTEFUeI TS ITUUSEMIAeSIN NS

o

d’l ! Y a ¥ a o a a v 13
ﬁ]i’)‘ﬂﬁ@‘Uu“U’]EJIWUﬂﬁQV!Uﬂ']@J’]iﬂUi%LllUﬂ’NQJWiQN?JEN‘inVﬂ‘Im'ﬁNaG]Naﬁmiu‘Vl CGT Tu

[y

szAugnamnssule
4. fyuuesauasafgnuasaansalgladmsuussnnaueT owllonazinalulad:
a -dgl A o ¥ L g a 4 a a o a
unseuilieutnamulisedinse slunisussdiudnaninmanisiuvesusdninalulad CGT
luwmanienisaniidsduaansuazithmneanudisadnaznanduselisenliuasiiuniiy
deoslun1swaun dnasmuaisiansanssesiain1snauienuiukasauliuiuoud

WgTaInuUNITNaILImALUlaE Tl

U a

s dmiuuseniiaunsine Weszndniiniseyd@vnanisanduiissgasuiu: uniseu

¥ 1%
o I

aavneiiiugrinanudusslunsiauindndost CGT lulddugaiiniseudAinianisdi dn

o 4

aamuUAIINTENINI CGT Wenndlvdidnnulesunniiansaasuselaasamuiininnisadld
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wavAuTMendInseydAdngnuszdiudniuly dulu Suludsdfgiinssonsiaasuli

wilaU3¥nlanukue g 1N ganad S UA NI TUNEINTeUT R WU n1seEnlussAu

PAFINNIIU NIATLANYAUA LLﬁ%ﬂﬁq%ﬁW’Nﬂ’ﬁ(ﬂa’m

FounSeurs 5 Auddinnuddyvein1InsIEeuetvazEn MsaEdeNETLS 113
Uszifluanuidesedusounau wagnisiyuuessrereidefinnsanamuluuisn CGT Auugi
wanitelidnamuannsavsadulenanisamuldessaseuaquunnd u Tnefdsdaiadnanin
yaineenand auanaselunisean wazaruTnsmansaaafionafad ulugaaimnssudia

MaaLeg TS Iardeududougad

TOP 5 LESSONS FOR

Investors looking at CGT companies

1

Have a clear
decision-making
framework for the
diligence process,

A locused approach
1o processing the
information required
to reach go/no-go
decisions Is critical
when operating in a
limited windows of
exclusivity.

2

Enable the diligence
team to meet the
management team
in-person.

This can generate
Insights that would
not be possible when
operating virtually
and Is key to building
the relationships
required for a
successful process.

3

Ensure adequate time
on:site at the GMP
facility (if there is one).

Negotiate hard with
number of days on-site
to ensure adequate de-
risking of thelr QMS and
technical competence,
The state of their QMS Is
often a key indicator of

the overall company

culture.

4

Be realistic about
revenue projections
for tools & tech
companies.

Royalty and
milestone-based
commercial models
will push revenues
further out and
expose you o drug
development
timelines & risks,

5

For therapeutics
companies,
commercial approval
is the START line

Few commercial CGTs
achieve real revenues
and the challenges arc
often underestimated.
Ensure the company
has thought adequately
about post-approval
activities.

v a

5UN 57 uang 5 unisgudrdydmsuinamunmaiiansanuisn ATMPs asuuazinauelay Usun

Dark Horse Consulting

a5 uniSeudAydmsuuTen ATMPs IMaadngnseuiunsnsIvaeuiassianiue"

Trmwug i Afiadnsuusenluniswssuswarsullanunssuiunisiegefiuseansain Town

1. Ussendlduwiljianananseunisinmseudeyanaznsufduiusisuduieimualnunis

[ (%
o o

9w unissutdugamudfgroinudszrivlansn USEvmsasensaienindaiau

« v o

fiFossmveausiniasulan wazdndduanudidyesonaiseginduszuu nsn3eusiafn

fagtas 19PN U LoD awarANN 1IN laRILASUAUNSEUIUNIS
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AannsaYeanLlungsEy 4an1s warusImeIdswingg maidamedeyaeeiilusila
sztreasernulindasazuansdanuluioo@nvesfiuguims
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]

[ Y L3
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winlalunainvesusem
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asuansliiuimmndlayuuesvestnamuiaramsasusnulaoandosiuidmung
Saufulel
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T e

TOP 5 LESSONS FOR

RES.

CGT companies undergoing a diligence process

1

Apply best practices
around data room
setup and initial
interactions to set
the tone.

First impressions are
important!
Create a clear table of
contents, a summary
company narrative

and pri

documentation
hierarchy.

3UN 58 uans 5 uniseuddydn

2

Be proactive and
upfront about
identifying the

challenges your
company faces.

The investor will see
these as
opportunities, Give
the investor reason to
have confidence in
your ability to identify
and mitigate risks.

3

Have solid and realistic

long-term plans to
profitability.

For therapeutics

companies this means
post-approval market

access, pricing,

manufacturing scale-up

and COGs reduction.

For tools & tech this
means long-term
product strategy and

realistic revenue targets.

[

NIVY

4,

Have clear ideas for

use of proceeds but

respond to investor
priorities too.

Investors want to see
your vision for the
next phase of growth
but may have
different strategic
interests to
management. It can
be an art to balance
those priorities.

5

Reflect on what you
learned from the
diligence process.

Consider how you
can improve the
business in response
to diligence findings.
whether or not the
transaction proceeds.

TEN ATMPs TSN uIunIsnTIvaauiAseianue
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5. gsnanmaulalusiaslganien (Value chain) Mingadasiu ATMPs

5.1 Contract Development and Manufacturing Organization (CDMO)

CDMO ﬁaaaﬁmﬁ%’u%’wﬁmmLLazmammamﬁmsﬁmqmmwmﬁ%uqa (ATMP) dmisuusdgnen
warwaluladTinim COMO fimnudfesdsanisiauiuaznisinain ATMP feaniiaany
Femapanignie Tassadaiugiu waswaluladfisdudmiunasdoninfurainududougs
widnil COMO Fheliusmenannsaussndndunuuazianlunsvam Wnglideswnmululaseai
fuguvesnuies uenani COMO Seimudladndafefutedmundungsadoudmdu ATMP
Feelviiulaldindnsusiazidulunuunsgiuifmue n1slduinas COMO Ssheiiunin
favgulunisndn aneuides wazissmaiifmane vhluTsnetannsadiuianssunsinviLuy
ATMP TUgthelFoganaiSuas s avamaniy

Yo31897n U39 Dark Horse Consulting eafuteyalssnuiuinsiamunuazs@n (Contract

a LY L3

Development and Manufacturing Organization; CDMOs) wanfiaugiiwaauazduiitn a1n 3

ailaavalan faguin 59 dsadl

a

1. pineewsnunile (North America)
e USYN CDMOs MUIU 76 VTN
o Taoufingn 116 wit Tnowuadu Viral vector 31%, Plasmid 18% uax
CTxDrug product 51%
2. piineglsUuaznziueannad (Europe & Middle East)
e HUSHN CDMOs 91U 59 UTHW
o Taouiingn 80 wrie Tnewuadu Viral vector 33%, Plasmid 19% uas
CTxDrug product 48%
3. gianAeLg-WUETN (APAC)
e HUSYN CDMOs 97UU 15 U39
o Taouiingn 19 wie Tnewuadu Viral vector 149%, Plasmid 17% was

CTxDrug product 69%
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The World of CGT CDMOs 'H'B

EUROPE & MIDDLE EAST
* 59 CDMCs
* 80 sites

- 33% Viral Vector

-19% Plasmid

- 48% CTx Drug Product

DARK HORSE CONSULTING
CDMO DATABASE

NORTH AMERICA
* 76 CDMOs
* 116 sites
- 31% Viral Vector
- 18% Plasmid
- 51% CTx Drug Product

===::| APAC
21| +15 CDMOs
“"2z| *19 sites
|| -14% viral Vector
-17% Plasmid
- 69% CTx Drug Product

VoC (T “1.“_ What are the most important

Research IT \- factors when selecting a CDMO?

TODAY IN 5 YEARS

1.Quality 1.Quality

2. Experience 2. Experience ]
3. Availability 3. Expertise Add you COMO o the S50
4. Expertise 4. Availability DARK HORSE CONSULTING e 1o

5. Price 5. Price COMODATARASE

The DHC CDMO Database tracks in-depth capabilities, facility features,
and expansion plans for CDMOs across the CGT industry. It supports
clients with CDMO Selection, Market Research, and Landscape Scans for
CTx, BMCTx, viral vector, plasmid, and RNA product manufacturing.

gﬂﬁ 59 T5991u5UTeWRIUILazHEn (Contract Development and Manufacturing Organization;

CDMOs) wansiauiaduazduindn 90 3 gilatanalan

o o

NNTEITIN N UUATE AR NaNANAIALLA DN LT USN1SISI9IUSUI19NEAR (CDMO)

o LR 1]
JaqUuasiasanlianud1dgaiuaiau sialudl 1. Quality 2. Experience 3. Availability 4.
Expertise 5. Price a¢14l5An1u Tudn 5 V419wt nuindnisldanudidyiutadeasunias
dnioy TngaglimudAyuea3es Expertise 11nn77 Availability fatiu niswaufdeauidaanu

o w 1 v v a

Wy meaunsuanwaauarduiivnaziuladedidn 1 Tu 3 duduusniinguanAiazsinaula

Y

W kusnIs CDMO

5.2 Mobile Cleanroom
ViesarenUsmIINYe visefiliuninviedndugl vive viesazeatu avinismiuAuUIuIN
aunA  Huazesdwazdelulousingg  WillladAuseaunnmuald wenantudisiuluianisauay

UaduiaBusing loun Audnuazwasauiivesay aamgll usaiy wasszauaududuivsnigly

Y

VB9 FININAUAI kARdE inaUTiveINTsAIUANUSINMeUN LAz uar s uiB ARSI TEAUAIY

avemrngg (Ul 60)
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Maximum particles/m3
Class At Rest In Operation
0.5 um 5um 0.5 um 5um
Grade A 3,520 20 3,520 20
Grade B 3,520 29 3,52,000 2,900
Grade C 3,52,000 2,900 35,20,000 29,000
Grade D 35,20,000 29,000 Not defined Not defined

JUN 60 inaugiveamsaiuauUSinaeunkaziuazeadluieIndususeAUAINaY AR A1Y

UM GMP PIC/S

Avitnadlaninfufie mastm  Germfree  amnUswmanizomsnn IdAadu  Mobile
Cleanroom m‘%aLﬁammL%ﬁia]ﬁdﬁa%uﬁaﬁam%uguLﬂﬁauﬁ fiannsoeenuuy layout nnelule
wislineulandiuinguszasdnisldau lidasidunseenuuuiilelddmiu mslesiuuaznsindu
15A (Biocontainment), ¥NFUsiaai (biopharmaceuticals) wag N15UINTAUNMN (Healthcare)

dwsuldlununnvnalnaanduliewazfeinsiivssynvulissuvansisuauilidtadnsioe 9man

wadkarduialadinedu fegun 61 uag 62

: .
0 Germfree  Delivering Access to Cures
o Eaciktating Ontrbuted W =

g‘l.l‘ﬁ 61 Mobile Cleanroom for ATMP Manufacturing
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JUN 62 unudauazn1nniglu Mobile Cleanroom

5.3 Cold chain logistics

5579 Cold Chain Logistics Sunlthmenemetnaseios mmnmsiulnvesgnannssueivig
uaziaiesdy lnslamizgnavnssunalifan unfu wiuds Sadunidunguauddoonddyues
vy sufaunldun1sveefiivednIngnainTsue e YA UYT AN TUNITHINTUNI TEUIATBY

Wolasalalsun 2019 #runn Cold Chain Logistics iundunumduegrsuntulagiu lnefied

76



% a

Dunszuwnsnildwihsdaunudmsuauiidesnisnisdafiuuaznisuudinuuaiuangamgl

Y

WasnwiAmAnvedui uartisannisansdeveandndun luusenalnedeuls 2 suuuy nssnn

[

QAUMQHAIBNITUAUTS ( FROZEN) NIFUIUNMIARAUALALNTEUIUNT UM TVUAIMUUAIUAN QNI

g o gamgdiisinigadenudedius -15 eswmwalva waz n1sSnwgamalinnenIsuaiy

(CHILLED) NsUduMIARIEUATLAZNNTYUEAAUAT 0 @UUNLIRIUG 0-8 DerLaLbed |
! ! [ = [ [ A o a & [ < @ o !
wingnslsimumsuimsdanisvesiagiiunldlulugsfiall wing sslufandmon ndes

Wy dwdwaziudamie  Wudy  fee1anslminanudsmenazauliiatesveinisaslives

[y

a o ! VY v & P Y s a & ¢ @ Yo
gaunniiialuseninanisvudsle dalu ST laslenesn Fawiud (Cryoport Systems) Wugiisediu

9 Y Y

lanfilafnfAuaunsaiuayuelggUMUNAIUANEUMAILUUY TN TMILANKALATUIRSNIL

wialulagia ity dmsundadum e waz N13SnYIMEIUIanaeInIINIsIanisiinluay

!
v A

gamgianiznauasiivey dmsundndiaeivas TanidAgiliausovaunulndlalugaamngsy

o

Life Sciences fiea91n uneTaqutanindndiiedusviodadulunsshudmsudiieenzse

TneusenillasuanulinadaluszauainadinsunisvionseaeunasIuassN a1 NS UNITNAa g

'
aa 4o a

Addnfdliuegndn 650 Fems  swdwdndaueiBandivdtuivalan nmsnuaiadudiegng

v

nAnAusives U3Em laslonedn Saiiud wisslovudslouuisunnsgiu Cryoport Express® tlunuy
wtiniuazaunsanduanlalnile Tesienuaudinangaves vssydae lasleaiind wae

a vy Y] Y A A = v 3 I3 A o
wialwlagaanaaslimeiu desesdiovudilivsenaume anvusiuaudy (dewar) 1ian

a a o | ° Y] Y a Y | Y A =% Y o ada
aaﬂJLu%JﬂJWﬁ@ﬂJsUaﬂa']‘WiUﬁLa FEAANNYININ I'J.ﬂ']?ﬂ,u GU@\TWWUGLUGU@\TLﬂiaﬂu@%uaﬂua@uﬁaﬂﬂjﬂﬁaﬂVlﬂJ

Y 9

1
A a =

gy fanuvuudun Jaeztiediniuniogedu lulasimuwas Mangluieamalinieluinnndn
Wi -150 esAnealdya lauiuts 10 Ju

wananmAlLlagnIsvLATIARAUTRILILIRNTSUMAEI TR UUTTAAMTIMAITL  Sallusem

a 1

DU 19U UIEN Marken N1U1L9132UUNTAAMINFILAUIVDINITVUEN TINDITZUUNTNOTMDTILAZ T

[%
Y

Tuiingamgiilusewinenisuuds Welianunsasengtoyadneqlanuuisealny  dnviadadinisdnien

52UV IT 198Nl software WRNIENIINLSINDNAE

7



JUN 64 fegandnsiaueives usEm laslenedn Fawivd indesdevudilauiuarlolulasiauman

5.4 Software management

Hagiunaelanugpamnssudsnnafulaweensuieduiigan dewalsidinisiaun
welulafuay  Software  WandefinUszdvam  eteihlednsiinsdaaulaiusiug vy
gudeyangnies annsauszgndlfiiionnanagns uwuns vieufdymamaniunisalliegagndes
warTaidy  winssvamsmuaeuiieongloyassfoundsls  FelmanvaneuTimitiauuay
Ansumadeulvsunsufiodundisanffugnamnssumamaunndd Wy U3 Title 21
Health Solutions ¥8aUsEINFBLIEAT UTEN Korber vasUseinAiuasdiy U3Em IQVIA Solutions a4

Usemdanisn1 USEN  Autolomous Ltd ¥89ans19918d19ns N1SE Software WWu1iewialinng
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» health
solutions:

Title @)

Summary of Title21's Solution Suite

= Natively integrated modules {use .
one or use them all) .
* Modules robust enough in

Cloud or On-site deployments
Deploy modules based on your
priarities (allowing faster ROI)

breadth and depth to stand alone .

or work together

+ No double data entry
* (Configurable forms-based system .
+ Flexible around your workflows

JC, etc.

+ Maintains a single code base

EQMS

»  Doc Control

Ensures compliance to: FDA, HIPAA,
CAP, CLIA, 1509000, FACT, COLA, AABB,

L)

Concurrent User License Model allows
you to maximize your investment

Cell Therapy

+  Standards-of-Care

Electronic Batch Records

»  Learning & Competency Workflow +  Reagent Manufacturing
Management +  Collections/Apheresis «  Kitting

»  CAPA/Deviations & Module *  Inventory Management
Non-Conformance Infusions/Bedside Thaw «  Supplies & Consumables
Audit Management Billing Management

Change Management
Error Management
Complaint Management
Supplies Management
Equipment Management

Allele Biotechnology
Carolina BioOncology
Cellcolabs

Cleveland Cord Blood Center

Fred Hutchinson Cancer Research

Inventory Management
Supplies & Consumables
Management

+  Equipment Management
+  5BT-128 Labelling

+  Chain-of-Custody &
Chain-of-dentity

Customers

Memaorial Sloan Kettering Cancer Center
Mississippi Regional Valley Blood Center

Miller Keystone Blood Center
Q-Gen Cell Therapeutics
Sanford Health

*  Equipment Management

* ISBT-128 Labelling

*  Chain-of-Custody &
Chain-of-|dentity

*  Protocol Designer (1 2023)

The Blood Connection

University of Kentucky

University of Minnesota Molecular and
Cellular Therapeutics

University of Pennsylvania Health

Center Sera Prognostics System
Kaiser Permanente Stanford Health Care Wake Forest University Baptist Medical
Mayo Clinic Stanford University Center

Wersiti

The above organizatkons rep

=Nt

tiad Mist of Tithe2's current custoeners. This

st is ot to b interpreted &

a promotion or endorsemaent of Tile21's product:

Sl
a=ap wwwtitle21.com
e

FA info@title21.com

UM 65 F19E19N151UTNIINAU Software ¥8UTEN Title 21 Health Solutions Useimeialaisng
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CELLULAR THERAPY SOLUTION PLATFORM

AChiE‘VE‘ paperless Dperations Title21 Cellular Therapy Solution is an integrated

with one easy-to-use platform

for end-to-end data

management

Clinical System
Integration

Data
Analytics

Batch Record &
Patient Chart

Review

CIBMTR
Integration

platforms delivering fully-electronic workflows and
comprehensive data management to enhance
compliance and quality, deliver efficiencies and
improve patient safety. The platform streamlines and
automates processes throughout clinical,

manufacturing and post-infusion follow-up.

ISBT 128
d ) Labeling
Collections

Management

Labratory

Processing

End-to-End

Workflow

[) r:‘l t(:‘] Management
Managment

Supplies

Management

Product
Inventory

Management

JUT 66 fag1en15liuIn1mnesuy Software ¥asUI¥M Title 21 Health Solutions Usginmaissn,
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© 1. Product booking
© 1.1 Wentification
1.2 Reception
1.3 Documentation
1.4 BMR Infammation
2 bay-1: Heagent Prepambon

3, Day 0 Call Counts

6 D +1: Transduction

12, Final Release

JUN 67 sagneilandunisviiauved software Meanuuunaziaiuilagu3sn autolomous

O autoloMATE

1- Product booking & Transport

1.3 - Observations and paperwork

1.3.1 - Observations and comments

@ Al required fields completed

1.3.2 - Accompanying paperwork

Phiease upksd fated docur

& Record procuct batch rumber

7. Froduct UIN

DEMO CAR-T Cell production using CliniMACS
Prodigy™ - FRESH v1.7.2

WIEWALL  VIEW INGOMPLETED -

+
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6. Case Studies/Success Stories

6.1 Highlight specific case studies/success stories of ATMPs, showcasing their impact

and outcomes.

Tudeiinmnziidevetnaus Product Journey YeHARfMINTUNNETUEY FanT1RzU7

Wu 191 1 walulad Tunssnuilsadu desendedadvezlsdng (81989910 Witkowsky L. et al.,

Gene Therapy 2023)

1° generation genomic therapies Miilnansiuailuviasnataway dnumseuiudigsiaiias

31 Tngerisaunsigalulanlutlagiulsdun HEMGENIX 1ilen133nw1 Hemophilia B wanlay CSL

Behring LLC snwdouduthesim 3.5 & USD luwaeiendndus) srsilisimgalundnueau-diu USD

Wiy faguT 68

Therapy

KYMRIAH - Novartis Pharmaceuticals
Corporation

YESCARTA - Kite Pharma, Inc. (Gilead)

LUXTURNA - Spark Therapeutics, Inc.

ZOLGENSMA - Novartis Gene Therapies, Inc.

TECARTUS - Kite Pharma, Inc. (Gilead)

BREYANZI - Juno Therapeutics, Inc., a Bristol-

Myers Squibb Company
ABECMA - Celgene Corporation, a Bristol-

Myers Squibb Company
CARVYKTI - Janssen Biotech, Inc.
ZYNTEGLO - bluebird bio, Inc.
SKYSONA - bluebird bio, Inc.

HEMGENIX - CSL Behring LLC

ADSTILADRIN - Ferring Pharmaceuticals A/S

Only those FDA-approved therapies that derive their therapeutic effect as a result of modification to the human genome, including addition of a transgene, are included in this list. Imlygic (talimogene
laherparepvec) from BioVex, Inc. was excluded as it did not squarely fit the criteria. Date approved corresponds to the date of the FDA's BLA approval letter. The drug description includes whether the genomic

modification is executed in vivo or ex vivo.

Date Approved
8/30/2017

10/18/2017

12/18/2017

5/24/2019
7/24/2020

2/5/2021

3/26/2021

2/28/2022

8/17/2022

9/16/2022

11/22/2022

12/16/2022

Drug Description

CD19-directed autologous CAR T-cells

(ex vivo)

CD19-directed autologous CAR T-cells

(ex vivo)

AAV carrying a functional RPE65 gene (in vivo)

AAV carrying a functional SMN1 gene (in vivo)
CD19-directed autologous CAR T-cells

(ex vivo)

CD19-directed autologous CAR T-cells

(ex vivo)

BCMA-directed autologous CAR T-cells

(ex vivo)

BCMA-directed autologous CAR T-cells

(ex vivo)

Autologous HSP cells modified with a LVWW
carrying a form of the B-globin gene (ex vivo)
Autologous HSP cells modified with a LW
carrying a functional ABCD1 gene (ex vivo)
AAV carrying a form of the factor IX gene

(in vivo)

AAV carrying a functional interferon alfa-2b
gene (in vivo)

CAR chimeric antigen receptors, AAV adeno-associated virus, HSP hematopoietic stem and progenitor, LVV lentiviral vector.

*After EMA approval and price setting, Bluebird Bio pulled out of the EU.

Disease
follicular lymphoma

large B-cell lymphoma, a type of non-

Hodgkin lymphoma

biallelic RPE65 mutation-associated retinal
dystrophy.

spinal muscular atrophy

mantle cell lymphoma or acute
lymphoblastic leukemia

large B-cell lymphoma
multiple myeloma

multiple myeloma
B-thalassemia

cerebral adrenoleukodystrophy

Hemophilia B

Non-Muscle Invasive Bladder Cancer

Price
$475,000 [28]

$373,000 [29]

$425,000 [30]

$2.125M [31]
$373,000 [32]

$410,300 [33]
$419,500 [34]
$465,000 [35]
$2.8M (USA) [36]
$1.8 M* (EV)
$3.0M [37]

$3.5M [38]

not available

g‘dﬁ 68 UdnY 12 genomic therapies fidenan FDA’s list of 27 approved cellular and gene

therapy (CGT) products, as of December, 16, 2022.

eIy liusenUseiuuiasnazdne v3e Awdnsiermsnyilesandianseny

flu financial stability Y8958 UUYTEAU TIUNITPUUUTEAUGUANALAS UM S uayuaINNIASY W

Medicaid ag Government funded healthcare system Tuglsy demalifuaelaanunsadnfiens

Snwwuuluale

Ingawamanil Genomic therapies §31A1g¢ d@undansiz WWun1sihwwuuasafeinazil

lon1@n1ew1a One-time potential curative treatment %ﬂdamamﬁmqﬁumw health value 914

[

geiudSunssnw uag seuugunin iilesanndigancostitinainmisquasnuwiaulilussezenain

9IN1TAN9920915A
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6.2 Path to market for new drugs

Hagulunszurunmsiaunslmidssdisuuvunisaduayuvdeuwdalifinsidsuuda
namAe

1) Government and Philanthropies ’Lﬁ’L‘Suaﬁ’Uﬁuu early stage research Wundnd
academic institution Lﬁaaﬁuauumiﬁﬂw’léflﬂm Discovery, pre-clinical study tAeuluaugie IND
submission

2) owalulad/ o1 lHFunmsiauuasnageuUssanaiislufl academic institution awdasie
Tuseniteuanomuariilsiluiamse v clinical evaluation SUaENEISORILATEUIUATT UABY
m1993ule regulatory approval $auf4 Stage #a491nlASU approvalikda commercial
manufacturing and monitoring azwiulgin usEniansutassied Wudmdnlunisfuanudes
vasmrudvarluduves clinical wae reculatory stages liloldsunissusosudn g133351A1g9

Wesndsamuinsaliiauyarmanudenevesemaui dunasidiunutsevaaing

Drug Development Pipeline

BGene therapy

Academic/Grants Venture Capital/For Profit

HEClinical Trial Timeline

CLINICAL TRIAL PHASES &
IND SUBMISSION COMMERCIAL
DISCOVERY PRE-CLINICAL =171 (o) | i o B MANUFACTURING MONITORING
APPROVAL
0 | I I 1 0 I I ® I @

YEARS | |

FUNDING

|

M Traditional Pharma

NG

Academic/Grants Venture Capital/For Profit

5,000-10,000 L

250 compounds 5 compounds FDA-Approved

compounds Drug

DRUG PIPELINE FUNDI

g‘l.l‘ﬁ 69 ugnN Pipeline for genome therapies and traditional pharmaceuticals

medgmisameigaauiugeu Falainiieau 3o Innovative Genomics Institute (IGI)
JaR 9118 Task force Wi 8¥1NN15An®N Affordability Task Force Design tUnvungiiiogn v

Affordability and accessibility Ineiluuimandlalamaniegs dwsieludl

83



'
a

1. Organization and funding model {]aﬁ;ﬁ’m’]mmgﬂﬂﬁma&Jﬁ’w‘%ﬁwﬁuaawwaﬁﬂwLﬁuij
amwé’ﬂiu%umauéﬁﬁﬁgﬁa Clinical and regulatory stages 39A253
1) Alternative organizational model 1% Public benefit company fifniads social
goals WnnIwaUsElevdvesteviuddiusmmaniun1simue
2) Health Care Utility Model 1ﬁ;§%@/ I}ﬂﬁi’fm a9R3ulsr nonprofit drug organization
1nenTe 1w CivicaRx Lﬁalfﬁwmcg]LLai']mmLLazﬂﬁgmmsmmmaum Andeyneo
AuNaNs NM3uATIAeasil MiuRnelalinEne
3) Government public funds ®Wu nsves §insigundnesiiy ansyy asdu
100 §1u USD i acquire Wagnas Insulin biosimilar wiolruszaulgld Insulin
TusafiBeuiie saudeunumues research institute W California Institute of
Regenerative Medicine (CIRM) ﬁﬁ%ﬂ?ﬁlﬂu&ﬂﬁnu (Funder) flduasiufu
clinical studies 3nnn31 80 study LensEdliARNTTRLNILAT/ Aluladiy
regenerative medicine LLazamm’mLﬁaﬂu%umaumiﬁmm
2. Intellectual property and licensing
UNINY1AE ‘vi%‘vm";aqmﬁﬁﬁﬁ’ﬁLﬁaﬂﬁﬂwﬁmEmhuimmsﬁmiﬁmmiwﬁﬁﬁagﬂu%’aga P,
licensing agreement n15AanuN1SWABURUAIYRY IP saufisnalnnisiiunld enforcement
mechanism miﬁg'm%’azgalﬂu resource ﬁnﬂﬂwfﬁ}ﬁﬂi@f 19U Master Alliance Provision Guide
(MAPGuide), Medicine Patent Pool (MPP) fitu841u accelerator wWu Global Healthcare
innovation Alliance Accelerator Wnundnssifeudoya Ainmedt uandudoyamariiiudnuis
Toolkits Tu free access resource wialimdoutiluldau
Yefues resource 9819 MPP Aar{fionsapatentiionalaifinimumeslunsiaminalulad
tfuslaiiosangcommercial Ssaasareach outfla global market iflevnuidaniaude widag
Beusgleminduing communityresnu wumamiiaulussmagusgldsyduas-nans aunsn
deawmailigiianunsouluinuisie uissyly licensing agreement Il nEnfuaiiy ay

TUIUNNMUATIBLIN W3sub licensing TuAuUTzmaNilslan

3. Manufacturing and Regulations

uinsudufinnsane cGMP facility 1T uasmugs dsdulngidedddiFuain capital
investment 93 distributed manufacturing modelulunaunils point-of-care manufacturing
platform 19U Made-in-Canada CAR-T platform InensltGMA-enabled manufacturing device

LAZNITAALNTAVBIBINSLATAR lNTEUIUNSHAALNE clinical study 910 cGMP grade gjmimﬁe‘h
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111 $17an5lY cGMP grade winigndusinlivasancostluniswdnlauinnin 10 wia laesguia
wALIA1 aanufacility witsillianunsaldlaiunseuiunisiiansanves US FDA %ise Made-in-Alberta

Platform 15guazyails Alberta cancer foundationtegasnuclinical trial wagAIANTaIINAL AU
el 6 1heou 910 approved product n3snsidavedregulatory approval TAAAN195UT0Y

platform technology iu CRISPR Ingliifesds IND application ugnmiuusay indication

4. Pricing and Access
1) Simple cost plus model AMUIUTIANYIAIN cost of goods UIN profit margin

2) Dynamic pricing model $3331A1 drug development 313U URe7IfBIN1TNNT

$nw1 insurance coverage, market condition Wag cost of capital

Task Force Design
SUB-GROUP 1: SUB-GROUP 4: s o
- OVERALL PROGRAM Pricing and Access _ Health Policy Org.

Non-Profit Pharma. 3 ;
] zatio o

g Al MANAGEMENT:

IGI Public Impact Team

SUB-GROUP 3:

SUB-GROUP 2:
Drug Manufacturing

IP and Licensing

1GI LEAD:
D T

tual Property

Global Access Clauses

g‘lJﬁ 70 wane Affordability Task Force Design
ndregetedud o1aduies 1 Unuvresdunsnisiauwdndusien viandnsie

nswnMETugs NUszauanud1SalusinsUssme daugluuuiivunzandmiunsiaundndueilu

UsginrAlneiy 919deedndsuls msdwuuimingaudvanunisallulsendalnesely
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6.3 Product Journey:

6.3.1 CAR-T Technology

va o

Wmﬁum%au%ﬁﬂm@ﬁﬂﬁaﬁmmaq CAR-T technology Walugussezmanlunisiamn
aunnsveunalulad TWauds auime sicludumaluladuazlunisiimaluladldldsnu
AUl Flgvhmssunudeyaliveelud
arumalulag

R]’mﬁ]qm?w;lju concept 1153581 83U Chimeric T cell receptor Tud 1987
udeTuiindnfusiann CAR-T cell therapy lésuntsoud@lwldluauldlddundousn Tud2017
dmsun1ssnelsa Acute Lymphoblastic Leukemia (ALL) Watluniswaumaluladiisdunia

40 U 2rvaufielaqgiu dndnsdoeinlasu approved lag US FDA wag EMA agaieriu 6 Wansina

(April,2023) ﬁagﬂﬁ 1 Fadundnsaeiildidienissnelse Multiple Myeloma wa Lymphoma

2002 2021
Lymphodeplation .
rior to adopiiv CAR T fior autoimmune
Ll cp,elltljtrt.':“nssf:?rIJ1J ¢ 2006 2012 disease - SLE
Double-chain First inals of CAR T First pediatnc patient
cTCR Incorporation therapy in patients with leukemia —Emily Abecma approved by the
of CD28 {1 gen CAR) Whitehead FDA for multiple myeloma
L ] L ] [ ] L ] ] [ ] L ] L ] L ]
Single-chai | i Leukemia patients achieved . h d by
R oA 41BE complete remission after i DA fo leukemia
CAR T therapy
1993 2004 (2™ gen CAR) 2017
2011
Products Price
Abecma (idecabtagene vicleucel) $419,500
Breyanzi (lisocabtagene maraleucel) $410,300
Carvykti (ciltacabtagene autoleucel) $465,000
Kymriah (tisagenlecleucel) $475,000
Tecartus (brexucabtagene autoleucel) $373,000
Yescarta (axicabtagene ciloleucel) $373,000

g‘dﬁ 71 ud@n3 Key milestone in the development of CAR-T Cells and CAR-T Cell product list
Tnodamaluladioafiedl room of improvement s CAR fignitwunnegasiaiiaanans
generation Wwdeveaeadiiinisiin CAR Tusta T cell, B cell uas macrophage
YonaING 518971U9N Mckinsey & Company 53y AnsfiazUandondnan nues CART
cell therapy pg1adndl suduasdesaiedafunisasmuly 4 du fadrudaneluled uay

pasndnalulad lulglun1ssnw Tawn
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a)

N3 optimize autologous CAR-T dwsunziSluiden (liquid tumors)
nsisdINda LN UNaTansse i sinueie CAR-T Id
nsanszeznanlumsiammaluladaussngnain (innovation cycle time) 1iold CAR-T
$nw solid tumor

WAIUINITZUIUNIINGS next-generation CAR-T

anumsiwmalulagluldinonissnen

w19z lasun1sshwaae CAR-T cell therapy lUKAI1INNT1 30,000 AU (81450, as of

January2024) wazauldvatesiolasunisinaiunanissnensseze1inin 100nuinldmevinann

lsanziSsiradu uan1sSnwrsie CAR-T cell therapy Adsaadimnuimevaneau ldinazdu

1)
2)

4)
5)

6)

severe adverse event vdad1unIsEnw AflenuguuseietuideTia

51AIN13HER (Manufacturing cost) 9110 @195 UNAAT w9 autologous CAR-T cell
Fadslismanwmenuiadus dlvendnwsietaunia $500,000 sie treatment
szoznalddmiunszuIuNIHER Ae 21-35 u deemisvesiUieiisesunisinwions
wawgasauilnldlauseloviainnisshewisme autologous CAR-T

T cells Mngthonannmimninfilsdain healthy donor

Allogenic CAR-T 1aidusaidenunudl Autologous CAR-T agnalsAnuAinuidesis
1)graft-vs-host disease (GvHD) 2)szuugiiduiuauldufias CAR-T cells 3)Allogenic CAR-T

Ldanwsaeglusinieauldliui dawasieaiuaansalunissnm

CAR-T cell therapy fmmanusalunisinm solid tumor s @iy 90%vesifiieseisa)

UBNIMT BIINAIIUN 1NIEATUT T8U V198U 115U CAR-T cell therapy ong

. . . v a v a = ao a 9 v & Aaa =~
commercialization 83UANUNINMILDNNA1LUTEANT Glf\‘i']ﬁﬂ']ﬁ'lLﬂi'wvﬂfmLWUﬂWWVl@V]?jWW'N‘VTUQ Ae

n15ueslUN customer journey winlunilAe “patient journey” 1MN15WASUNIEUIUNNTS N LU

URINTEVIUNSNUALALAAANUNG WHazTURDUALIUADWIDNUBEISUNN WaTWARLTURDULAINUN

Meegsls 39518911910 Mackinsey&Co, 2019 lavihaguliiluegned sunimsiuans
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Commercialization faces major challenges on the CAR T patient journey.

B ¥ & ¥ Fo &

Patient Patient Patient Leuka- Conditioning CART CART Meonitoring
journey referral and  eligibility pheresis therapy creation and infusion
entry expansion
Patient Patient Peripheral Patient CART- CART Patient is
gualifies and  undergoes blood undergoes encoding cells are closely
isreferred to  pretreatment mononuclear conditioning  genetic administered monitored
aCART eligibility cells undergo  chemo- material is to patient with a
physician assessment  apheresis therapy transferred  following long-term
and are during cell via viral lympho- follow-up
shipped to processing vector— depletion plan
a manufac- CAR T cells
turing facility are then
expanded
Top three Complex manufacturing and supply chain
challenges

« Centralized manufacturing, low economies of scale, high
cost of goods sold

+ Complex cold chain required
+ Long vein-to-vein time affecting patient eligibility

High-touch commercial model
+ High cost to set up, certify, and scale sites
» Complex center protocols and training requirements

Reimbursement challenges
» Economic uncertainty set by the Centers for Medicare & Medicaid Services policies
« Delayed preapproval reimbursement can impact the patient's CAR T eligibility

gﬂﬁ 72 Major Challenges on CAR-T Commercialization by Mckinsey&Co

Tnetunouduan

1) hed qualified Ii3unsdsialiidniunissnunifu CAR T physician

2) EEI'J’JEJL%’W%'Uﬂ’liﬂizl,ﬁumalﬁadﬁu (pretreatment eligibility assessment)

3) ' Uq81d nIzuIuNISIAUWaa #2835 Leukapheresis noudswadnali
manufacturing facility

a) flhogndsdeSensunsine TneEuainnathiu chemotherapy Tusenined
Sunsruiunawdn cell processing wag CAR-T Tu manufacturing facility (Igan
21-35%0)

5 Uiy CAR-T findaun (CAR T infusion) audaenssusu lymphodepletion
Wietastusranesesunsinw

6) fhegndwioliienon1s wasiuan1s3nyl long-term
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3 1
LLNUIN

1)

2)

3)

pasAnsrUIUNs nwdunduidunszuiunisifesldau dusanu 1Waanas (High-
touch commercial model) 1lvicost ¢ st aus s eadesd askun1s ML
g llldussnuialundelasild nsshwidewihiiaaunenuiaiildsunissuses wuly
oiw3n Aol certified academic medical center (AMC) winiu vansndsgdasdasiiu
ndlnafiedfunissne

NSPUIUNTHERN CAR-Tuazsupply chain gagndudeau Iaunuu1eEs (cost of good sold)
THanreutiaunullong vein-to-vein time) &sdinasie patient eligibility ({U8583U019
lioglunmeiindomdniunisinudnsely) Snisnssurunsidndafuuuy one-to-one 1
AU f9 1batch Néﬁﬂ,uﬁaaLLaUﬂﬁguﬁlﬁmmgm satededldisupply wu viral vector 7
aunaL Kanline nTUIunsILdLTRsTINGmasaud S ewhn1elE cold-chain logistic
32UV reimbursement %39 insurance coverage maamﬁ/‘?ﬂﬂizmumﬁﬂm (inpatient
setting, manufacturing, outpatient setting) s3ueAld18lun1SANCAR T lusisnn
Gﬁuagjﬁ’u Center for Medicare and Medicaid Services policies G?JéﬁLLGiazma%ﬁmQﬂdwﬁﬂ
NATUINDUNITINBIIAUTALATUNTT cover AlETBNIUNTZUIUNITIANI DN (case-
to-case basis) Fsszwinssenaiinisan flhooraliegluanziimdeuirfumssnwdnsely

=) a aAaa !
NIDAYVINNDU

LUINNTRAILUABNITINANTNENEAINGTT N9 Mckinsey&Co lawuginlinesoludl

1)
2)

3)

1L915¥UU automation 1lElunszUIUNISHER $I1Y19015 scale out production
Decentralize S¥UUNTSWAR (Bedside manufacturing) 1Wean vein-to-vein time uag
logistic cost Tun1suueEs

WL Nan AU allogenic CAR-T tansauldsnw

ANUARTILIINAME I BRI INUsEnalnedon1sti CART Wunilslundnsiom

A1 ATMP Andeduludseinalng wenaglaissuinssuiunisiauimalulagainduuig

Ua18u7 131811150138 U3 3N commercialization model vewandusiluioinain uaiae
& 1 1l
Wiwd len1aveasnogh

1) du51@m130Un gap/ challenge wianille Inglanzog19891599909n15NAA AR

TilndivanuneuangUisdisunssuiunssnunausisu Senladnind “CAR-T one stop

service” ynlagaususeiiuauly Wuwas Naawad ¥nN15$ne #aafaURNNURAAILDINIS
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tfufelonanesiinoulanddsiiffigadeaninirsniediie sauisussansningagavenis
$nwn Foamsguailusliithefiudifounsfunuiidism focus group Wunssiulneduly
Foail (service provider) pgudr uiFesunmsguNIHAR NMsUANTUNEIUTE Belundniu
regulation flazaugeliAanssnurnszuiunisidlulne desduaiulundoun iy

2) 130401500 cost NSHAN AABAIU cost YaenTALINAlLlaT Taglanizsis
clinical trial ﬁiﬁwﬂizmmg\‘iﬁu 1lma Made-in-Canada CAR T platform 989 BioCanRx
Uszwauawin fiuraulaeunu§uld Tne Made-in-canada point-of-care platform ¥l
supply H¥naonnsyuaumsuaniulssmawaunenn 14syuu automation Wiandaely
AR nezaeguimananluagiuaun (decentralized) fuliiflmutlugtuves clinical
trial 110 1§21y Weiislenadadenliitasiifesnts saufeniAnisasmu BioCanRx il
RuatuayuaniesguIaaziensusamuesiiniy partnerluruideiugudmiu next
generation CAR-T lUaufiasuideszau clinical trial naonluaudian1svens manufacturing
Tiaseunquliuaue HWeuamuiimandszann 10 Susdeny Wendndu 1 weluladie

CAR-T Tvnnduasaludsemne

The CLIC Platform: Supporting Expansion to Treat a Greater Number of Patients using
CAR T Therapies

o || TPerepeLtics aw 100% High costs: fasiiity, marketing infrasiructuse,
made-in-Canada secuns kranspart

Decentralized

9 Lrnurl (n\l\.ln:lnltr.nus Centl’al i ZEd i Increased melines s I:.uu:‘utl S
& amplete wihin e same 4 \er.! manulacture, Waneport, chasin of custody
Manufacturing e e Manufacturing @ coewe s m s wo
(CLIC Poi nt— W0 taster patient defivery r‘” :::?;"::xrm.,.;qﬂ. skl

R e~ - -

of-Care Platform) e s

8 Porsonalized
CAR T delivery

=

gﬂﬁ 73 CLIC Point of Care platform Uszinalauini

6.3.2 CRISPR Technology
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gouluid od 2012 Doudna Lab 211 University of California, Berkeley

LaanusiauIdeluide “Programmable DNA Scissors Found for Bacterial Immune System.”

udugaisudiuaeg Breakthrough genome editing technology augninunldiionissneilsa

unsEits US FDA e eyusl@ CRISPR-based therapy L1uns susnveslanlud 2023

Jagiuiindnsnnilasueudang 2 ndnsdoet wieasnwilsa Sickle Cell disease bauf

Products Price
CASGEVY™ (exagamglogene autotemcel) $2,200,000
Lyfgenia (lovotibeglogene autotemcel) $3,100,000

neaney198aulafinyl application ¥aumaluladdinuiAus1u Patient Journey

YINANTUN CASGEVY NUIINTZUIUNITIUNDUNSIINTUNITS N dusanmauans

1)

2)

SuanauldtUS e as1aUseiu ednaulasaudulnngdn CASGAVY Wudiden
nssnwiivsnzan U enroll liesesuiingnszuIunssnm
WeSeuALNeLAU Blood Stem Cells Tdnanuszaunn 8 dUa9 laadunaudinme
919uuzd"l#in15v1 red blood cell transfusion $2u61e tiieliauldnsouvian
ArsumsiAvaiueas
5 I3 @ & 5 dy G4 ¥ dl' % dl' v
JupBuNISNUALANWas Tunaudwngaslieiatuindau Blood stem cells 19
900310 lanszgn wieglunszuaidonvenuld nowdaI osfnuenaifuwad
(Apheresis) Tngonafinsigaunsuiliielvlawadniieswesonissnw

= fa & v o = 2 v & ) A A
anuwadviinula drunisazsinuliifuwaddises rescue cells lunsalAddgym
NnTusEndnenssnwicme CASGEVY waddsestiazgnldndulviauliunu diuwadi
widevzgnaludawauii 01N T2 UIUNITHEACASGEVY f8 CRISPR-Cas9
technology lnedumeuilldniauuignia 5-6 wew lnsauldaunsanduluseniiu
16 2uUNIINTTUIUNISHARITLAET Az NS aud S uTumaumaly

1Y) = v Y o A P - ¢

Aullazgnisendiidnsu Chemotherapytitainfesatitwadiiteananlunsegn wag
W1gnseuIunns CASGEVY transfusion lnsduneuilauldasdaaudrsunisinuii
Authprized Treatment Center (ATC) Wity ldnanusezuna 6 dUani siusseziad
solwaanldidnlulng engraft lWhiulunszgn

NTEVIUNITANAILDINITUALHANITINY
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STEP 1

ﬁTﬁ DECIDING ON
CASGEVY
STEP 2
3;3 PREPARING FOR
CELL COLLECTION

= At least 8 weeks

i STEP 3

COLLECTING YOUR

BLOOD STEM CELLS
® Up to 3 days*

STEP 4
g MAKING YOUR
CASGEVY

™ 5-6 months

STEP 5

% CHEMOTHERAPY,
RECEIVING CASGEVY, AND
RECOVERY

& Approximately 6 weeks
(based on the clinical study)

¥ STEP 6
~—4 AFTER TREATMENT

v
JUN 74 UansnszuIun1sn1sineeig CASGEVY

ANMULdsLazau9iINg Tun1s5neniae CRISPR technology

1)

2)

SrerIMTINTeINITUILNIT I NY LA 1 T Tnedunouiifunanuiigadetuney
manAnadAlEEnugitae Adusuudingdedthemeiu uasludil cost guandui
Authorized therapy center (ATC) UaqUuilua 22 wia LLazagﬂuUizmmw%’zy}am‘%mﬁ%um
fumneisiunoun1sinw uaznsaneaddniufeaintululssinaenini fledios
Suingeumldarelunsidumaludaquiiogindiign saudsiinuasaldanedugseoiies
sy litiufsmnuidsswesguamvssiihowazanamieslumsdumaluiunssnwm
ﬂ’;mﬁ'&m“ﬂgjumauwﬁ edit Lszjaéﬁawﬁ’mmaDNA UDALUTLDINN targeted gene (Off-target

effect)
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7. foyaiinauladu ATMP Regulatory

7.1 nsaiuayun1sWaUl Cell and Gene Therapy Products annuiagauauauiiuly
UsewmeAansgatusng

nn1sUsulAssaselaseasegesnely Center for Biologics Evaluation and Research
Office %38 CBER w04 US-FDA ¢henisiUasuain Office of Tissue and Advanced Therapies (OTAT)
\flu Office of Therapeutic Products (OTP) iilegauieufiutau w.a. 2566 Wiadindnaruanuise
wazUsednSn1nnisvineuves US-FDA Tumsmuauiduguandndeiwaduasduiidn tadnns
35ulasansdndye deil

1. Support for Clinical Trials Advancing Rare Disease Therapeutics (START) Pilot
Wannevedlasanig Ao MsiseiauIndadueienlriuasndnduaiandaing (Biologics

products) M31903svangliiosnwilsanien Faagegnreldnisaiunuvuasaud CBER way CDER

q q

[ £

Wesnnusazaudlassyanudsinisianisiingidesiundadasiniuaudmsulsamen lagdina
AuanUAvedlasInIsUITeLANA9 UTENINe CBER war CDER Falasenisiisesdazvensnis

Usgguagraumenisndeglutlagiusewing US-FDA wazhaiuayu lnen1sdanisussnuinetdos

=

AUNISWAILINAAS UITLAas SI8NTHIUNA LN TER A Sl NIE AaNTIAS 89T

saan

lasan1sdisesdl admaennandaeindans 3 sren1siiveliniulasenis lnedadvayuay

[

¥ $ueuuzinfiisadostutuneuniswamndnsasiolvluasndnfuiio1$27ng (Biologics
oroducts) sauludanisliduusiniedulymiinueg1dlndde Wesrureanuazainluniswamn
TUsunsuenduazndnagTiinm uazdnvinenans Biologics License Application (BLA) #3a New
Drug Application (NDA) 71 anysafuuuuazgnies i 00158 ured unsideundnsfueleg9dl

Uszansnn

2. Collaboration on Gene Therapies Global (CoGenT Global) Pilot

Wneveslasins Ae nMsifiasdvBamuesnssuunsiiuguandndasinisnisumg
N138ATLELLIAVBINTTUIUNTT karnN15anRUNUaMSULUNU (Agencies) nIeraduayu (Sponsors)
Tngi{fians i sanlasanisid uduazananaundngiiuguang ssifoulszd1ves Intemational
Council for the Harmonization of Technical Requirements for Medicines for Human Use (ICH)
Fadussdnsinunumhsauiiiugualazgramnssue Weyefeadusuinemaniuas
wafiavesmstung Jouen Tasnsidnsalasimstenfidnsulunisussguiungssdounely
warnsUszgumfuiaiuayudie Samsussguiianunazdesdiiunisaelidennainisynen

AMUBUNILIIN
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3. Rare Disease Endpoint Advancement (RDEA) pilot program

] a

lasensthseansiaugeduaalsavinenn (RDEA) WuanusiufiodAgyseninaaudUszidy

a o

wagIdeTITRE (CBER) wazAudUseiliuiagidee (CDER) vad1inauAndenIsunIseImIshasen
anss (FOA) lassnstiidmnediodsmatamnnmssnulsamenn daindannuimigluniside
wagimuosnnswiugiheiites Tnevaesquéinsutoiaus RDEA uisfudl 30 fiquisu 2570
Tneffaulaanunsadusunisudily IND vienstiureu IND Fududuneuddnlunseuiuntsiamen
Tl Tasemsledauszyandsufjiinmailetudl 7-8 figuiou 2566 saufuguduloutsguain Duke-
Margolis teliiteyanazuumsungiiaulatrsu

[ ] v v a v

1 USFDA I8sariumaansdmsulasenisi LﬁaLﬂmméq%’agaﬁm@mmuum J
UM wawffiAuation uenaind Sslinisdndandosaavunesiu CBER/CDER ileifutosmaiinge
Tnonss Bsuanslisufennugsiues US-FDA lunmsatuayuuazsneauazanuigiviauly
Frunsvaun1ssnulsamenn Tnglasin1s ROEA Hidufmddaylunsduasuutnnssunig

nswnmduaznisiauinissnudmiudUlelsamenn Fuingnasiaglunisideuayinuealy

4. INitial Targeted Engagement for Regulatory Advice on CBER producTs (INTERACT

Program)
TUsunsal INTERACT tulassnisves US-FDA fisjsiiunisdaasunsiufduiusluszezusn
ssvhsffadiuayumideuazmheauiiugua Tneilingussasdiiienaununszuiunisussyy pre-

pre-IND uuudin Wsunsuilaseupgunisliamusnuilusunisiaundnduniegaielinisguazes

N v

AugUsIiiularIdeTITng (CBER) 79lundraen1snnaednounaiin MIngs Lagiiun1snmuini

9

Aatn N33ENTTANEAYoE19ElUNITLTINTZUIUNTHAILINBAS UN19TIINEN 1Hen LayInTu

Inggrgliginunanansasuiuuzdniane1an US-FDA AsldTeozisuiuveinsimu 8991997y

q

anAUdsazuUsEaAnSnmlunsindadailvidaaialisatu

4. CBER Advanced Technology Team (CATT Meetings)
n3Useysl CATT (CBER Advanced Technology Team) Junalndrdey?l FDA %’m%mﬁaaﬁfuauumi

Waunand e daingneg aeldnisiifuguaves CBER (Center for Biologics Evaluation and

'
2 A A

Research) lngilingUszasdvaniiodalenialidnismsaieinumalulagdugamseunannasud

VY v ¥

ndudmsunmswauindadasiuveant CATT Hrgliiiauiauisadifawazdujduiusiu CBER
& i a v | oA | < A = | = =<

RauATzEzisuduLazag1ratles nounazlinsduenarsnenguuieeg1adunianis dady
Uszlewdegraunlunisanguassalazisenszuiunisiaun lnediglidiaundiladenvuauag

AUAIARIIes FDA 19R8sTu uenanil nsussau CATT dudulenmaddglunisuanideuninuy
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WAZLUIANIY SENINNIARAANTNTINRALMUIBNUAAUALA FeasdigduasuuinnTsuLazAIY

Uaaadelunsimundndneniyiog

7.2 Aaunsnguuneauauiiiululssmadilu

Tutammssuitiiun Guuldinnsglnnegrannludunisunmdideitun Taoduduainnis
Amansa136Tusy ounung Iiussialuualufeunaen 2012 FudunsgauszmeliAnam
aulalusudl sdemnlufeusumaudidienty weduly enus Wiumsaiumianenisuund uagls
wé’ﬂé’fuuiamaJaﬁfuawmiLwaéL%ﬁuvjashw%ﬁa TuRounuAus 2013 NTENTINATHFAY NIAN
wazgnamnssulidafnnznsunnionsiaugaamnssunsung Sy Snisneieaty
N15981A FHUNU TEUUNITINY kazn1soantuaugs saudatauaidenagninumalulad
nn3edau wasninensyana daunlufeungun1al 2013 dn1580NNYMUEARETUNITHNNELT
ﬁuﬁd wazlumoungainieudinediu dn1susenialonszssdygRanulasnfonsn1sunme LT
WyuﬂdLLasWimwﬁ’iQiﬁamLLazm‘%aaﬁaLLWV}ET

lutoutuwisu 2015 %’gmaa‘jﬂulﬁﬁ’mﬁwmamu AMED (Japan Agency for Medical
Research and Development) 1t 9U3m13§nn15lATan 153 d AU gUA LA TUNN S
sovun Taefidhmngligaanssue gunsaimsunmd uaznsuwddsluglugmamnssuduii
vesUsEma AMED i iidugudnanslumsairanansenuideuaniaufussninaunsensaman

U a ¥

AN NIENINANYITAT TUsITU AK Inermanstazmalulal FISURAYDUAIUNISANEILAY

a

dnasunsifeiiugiu nsensaaTusia MIduargranIsy feaduayuanssuvesuisiuas
AN THALNAEMINTTL UATNTLNTNAISITAGY UTIUUAzaTARN1T T9QUAaTzUUNNTARATNS
nsunmduaznisousifsnazindosiiounnd nsdduauves AMED gaiumsidouasimunuy
Wty il eafrsmadnsfisins Taanngs uazduyueii 4 udunagnsdrdglunisenseiv
gaavnssunsurmdvasdulyiutsduldluszsulan
spuUnsAfuguasueuaziad osfleunngvesd Yuusznousioansesdnndn aun
NTENTIAITITUAY LTI Uazadainis (MHLW) wagesAn1sindunssuuazaunsainisunng
(PMDA) MHLW Sufiaveulunisnsulenieiuguuastaduldunsnsmangung Taefiviniididoy
Wi Mseudiin1snanvenadniun n1seendeyannuUaenieanidu Lazn1IneuNEniusiaanan
pan dru PMDA viwithitatiuayunisdniuauues MHLW Tagfuiiaseunsnumumaingiaans
dmduguaziaiealiounmd n1snsIRaey GMP/GLP/GCP mislridu3nwiAeafuniswamnan o
LAYANTTIVUTIN AT IEH wazieeunsTeyaiisddeatunann Uszdnsam wazauuaenioves
wandet maviheusuturesiiaesseuitieliulaldimansurmamaunmdludduiiani

Unonseuaziiuseavsnings
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1

gdulaeannguunelusiiesesunswamuiaiunisunmnegidaiiuy (Regenerative Medicine)

Y

AILNANAAIAYAINUTENIT AD 1) ADINITATNAUFIUN N UUIBNDTUTOIANUUADAA BUBINTT

Snwrsruwad U1de 2) dausndulunisdaasuainusuiioseniteanivdunisunng way

a

AAYAAMNTTUAILATEHLLTUAUVRINTRAILT Uae 3) nsoungrinaiulimanzauiuanyuianiy

YIHANTUNNNNTLNNGL TN urluazn1TSnwIRIewad Mmewmail JalinseennsssvlyaRnig

va a [

Uaandenansunndi@aiugl (RM Safety Act, ASRM) uagnisuiltansesnydayeAnanismand

N353 (Revised PAL %58 Act on Pharmaceuticals and Medical Devices, PMD Act) Lﬁaﬁmuﬂﬁm

wagnseuNMsvheunddmsundadagimansunndiaaiulias M ssnwimeises

Former Pharmaceutical
Affairs Law (PAL)

PMD Act Regenerative

‘ Medical
(ReV|SEd PAI_) Products

&€ Additions for regenerative medicine products

» Definition and independent chapter for regenerative medicine products

* Introduction of conditional/time limited approval system

gﬂ‘ﬁ 75 ANSWRIUIYBY Pharmaceutical Affair Law (PAL) zjj Act on Pharmaceuticals and Medical
Devices (PMD Act)

1 '
v v v a

npnesansatuiinadduldidlotud 25 wgadneu 2014 Tnsudsnsiiduguasenidy
d03du Av AumAlulaguaziuNanS e Wisswﬂ’mzﬁmmﬂaamﬁammmmw&%qﬁwﬁmau
Aauneluladnensungianunfildimadiniunssuiuns Fesslildsunsfigaiduamiudanads
wazUszAniamegraudud Tnoy wduiinisguanisnisunmguazn1sisenedvinig lusaed
wszsvdyaResaziadesiiounng (PMD Act) muqmmimémLLazmsmmmaamamﬁm%%ﬁluvjLLaz
Msinwelwadlaguitvangg WuindafumiiBonduduagnsresyy mvnan1snatn MIuULen
deelidnsifuguailmzausudnuasansvesudasd ldiAnaudamgulunisiuu

(% ¢ a

WInNIIUINIsUNNg vaiieiuidinssnuainsgiuaulasnsowazUszdnsnmaendn Saeiv

CY [

roangnan nenmsudlunserydygAtanismandunssy (PMD Act) vasdtuiinisusulsdfey

<
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Tuauanu lawn 1) nsunleundydnedtueuasiasesownnd tnefmuantivesineitedly

N155U503AMAIN ANUYABANY uarUTEANS A NYRINEni NI TINRMTNNVeETUBUNINNTHEN

'
= U

wazdmurglunisudinainuaznisuilylaenadesiutedunuaign 2) n1suilvundyafinesiu

o

wsesilaunndlagianiy Wy nsdnviunamzdmiuiaseisunng N15918sEUUTUTERINYARRT

'
ca

audmsvgunsaindanuidedgs warn1TnTTUUIUIMIAMAIMANNLINSTIY ISO 13485 wild wag

wa

3) nsiiuANUn Uy alRdrSunandueiniansunndidaiu Ineivuadenuuasunianiy 530S

o w 1

Wrszvunmseudfuuulifeulvnazdndnssesiiaunld nsusuusamani

=

asjavaneLitosn sz iy
wmsULazAaoniBvesHAnSaTivnan TS gy

U 76 wansliifiufennuunnsnsssninanisiisuguanisunnd sl unludgduangld
nouuneansaty A Wizswﬁ’iyzjammﬂaamﬁamqmsLme‘J‘L%ﬂﬁuwj (The Act on the Safety of
Regenerative Medicine, ASRM) wagnse319 yalfa1uazins osdounng (PMD Act) 491 ASRM
AsBUARUNTANYIMISAGTinuAsMsUFTRdLYAna Taesjaiuiianudasafevesnisnueisnis
Lmea‘L%qﬁuvj fvupasgIudnsuan TumInsunnguarAssasanuazninlunsingides
warUszananawad Tuvmedl PMD Act muunansnsinisnisunmdidsiuyindaiiiontsdn Tng
fvuaAsT UM IHARe SUTsUTEAE ALz ALUABAT

fanszvrummhausauinislffasadluauiainmahldldlunisnu lewdaduady
sidn T Tssenumesesdng an1dunsunnd uaglssnundondndsimenisunme eituy uiazdiy
funuvlunisUszinanauazdaiiuisad lnsantunsumdssimihilunaiufiodnazlinig
$nw1 (msdgnde) fae el dnrsuenveuiunnistiaduldseming ASRM uag PMD Act aensdatan
Ty ASRM aseuaguianssilulssuvesesdnsuazan funisunme Tuvnigd PMD Act Aauaung
wAslulssundnsasimsnisumgiBaiun nsuvswenidislidnsdituquadaunzaudu

ANEULLANIZVDUABZTUNDUIUNTZUIUNT AILANITIFYLUIUDINISHAANTINDTE
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Regulatory Framework for Regenerative Medicine in Japan

@:I ‘ Regenerative Medicine ’ ﬂ

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
establlshed

2ol

L

The Act on the Safety of The Act on Pharmaceuticals and
Regenerative Medicine (Safety Act) Medical Devices (PMD Act)
Medical Care or Clinical Research Commercial Product

Marketing Authorization Purpose

Clinical study, private practice Regenerative medical products
ASRM PMD Act (Revised PAL)
The safety, etc., of regenerative medicine provided as a The efficacy and safety of regenerative medical
medical service is ensured by stipulating the practical products are ensured by stipulating standards for
procedures of, for instance, sampling, standards for medical manufactory of regenerative medical products.
institutions that provide regenerative medicine and * Outsourcing of cell culturing and processing carried out under the
standards for facilities that culture and process cells responsibility of physicians based on the Regenerative Medicine Safety
. Assurance Act is exempt from the application of the Pharmaceutical and
Medical Device Act.

Corporate factory, etc. Medical institution Corporate factory, etc.
* Licensed facility * Notified facility \ Acquisition i

* Licensed facility
w of cells
@ v Collection

T
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(23
@
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A
S
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«Q
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Outsourcing
e
o
[¢]
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«
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---------- Practice 7 ------------------U-----------------—
(transplanting) <
H ﬁ Purchase Scope of application
of licensed ASRM
\ 7 N product \ /

PMD Act

SUTl 76 dounnsnauazmudstusues RM Safety Act (ASRM) uag PMD Act

lunswauuaznunIundaiusinIsunng el uy (Regenerative Medical Products %38

RMPs) wesdjJu danunimevatgusynisidesdieie Usen1susn RMPs gnesniuusiLiie

[

MOUAUBIANABINITNIINISUINENGalaliin1sShwivangan vdgdiedudrdanaiuise

Whdendndaeinanills Usenisiiaes nsvinisfinvwuuauauiiionansUsslevinenadn Nuvias

v o a

Y83 RMPs tuvinlaenn uazUsznisgaving JanaunidaitnanaaninuwanmeueInunInues RMPs

q

(%
[

AEAMUNINIEMAIT N TTLUINIINITNUNIUBU VA ALL LR e R UE192 U 919tdnatuiulunis

UL RMPs FalaudndudesdissuuniseyliBuuussmudmsu RMPs
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dieudlatlgmni guuldudlonsenatydfeuasadosdiounnd (PMD Act) Tnerfisvisanmy
wanSauslysifio "wanssinsunmddsiug’ wasthssuuniseysRuuuswuanld ssuuioygaly
finseysiAuuuideuluviediinszezinadniu RMPs ndsaniiiinnsBuduanuuasadouaynng
AANTalUTEANEAINAINTRLaN1INAGRINeARTN 6‘3@LLmﬂGifmmsz'guﬂ'ﬁauﬁaLLUU(?T’@Lamﬁéfm
HIUNITNARDINWAFTNLUULN AR Lﬁaﬁué’uﬂazﬁw%mwLLazmmﬂa@mﬁaﬁaulﬁ%’uaqzymma
nsmanm suulmifldaglvanansot RMPs Tugedaelfifiiu InedanaiannsnisaruaonSouds
31y sadsnslifoyamudssunftienounisine nsuuBeutuansidiuisaumensny
vosgulunisadisaunaszninanniaimadidainnssumamsunmduagnsinviinn gy

Unaendedmiugihe

Expedited approval system under PMD Act

< Drawback of traditional PAL approval system >
Long-term data collection and evaluation in clinical trials, due to the
characteristics of cellular/tissue-based products, such as non-uniform

[Traditional approva| process] quality reflecting individual heterogeneity of autologous donor patients
Clinical Phased clinical trials e
study (confirmation of efficacy and safety)

[New scheme for regenerative medicine products]

\ —

\\ 3 <o
Clinical trials '\ \ Marketing .
S . . \ \ . 5 =

Clinical (likely to predict % \ (Further confirmation S Marketing

study efficacy, 7 of effi d saf 8 continues
confirming , of efficacy and safety) 58
safety) ,' ? “‘%

/£ / L
_______ - POSt-marketing safety measures must be taken, »
including prior informed consent of risk to patients

JUN 77 szuunseudiiuusenudmiunandaeinsunmdideriug (RMPs) neldnsysadayalFen

LaLLASaILBLNNE (PMD Act)

va 1 v

WgT19U A I1aeAuUaend 8ueaIvA1ans i Ui (The Act on the Safety of

[ 2hg ]

Regenerative Medicine, ASRM) vesdj Uulasunisusenmialdiliouil 25 ngednieu w.a. 2557 wive

o w

mMiuguanulasadeveunalulagnyemansiuy lnganiznsidiwadiniunisuseaiana 1

waadunida (stem cells) lunissnwlsmsngg nguineifiauddyduiaslusunisineiiiey

Y

Tutun1s398erannusaNsHRILINAMUUansukarUssanSNadelilasunisEudung19imau

noraneiliinduiilasnauneensiasiaukasyseynaldmalulagniesnisunmeluale

Tuns$nulsandsldanusasnulsegafivseansualusis wu lsasasaasanudsnievadadeny
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o 1

Fanvmansitunuernsltiaddusninfumadenvilsdiidnonm egndlsfinu anandesannis
THwadfdslilisunmmaasuedrafivsmerhliidesiingmneiiiefiugua

Tasnguang ASRM 3 aifuluiinissusesnnudasndsvesdvas Tngdmueliigliuinng
msmsunngiigesmsiigadviendnsarivadlultlunsinudesilunseyiAanangnisunis
fauildfunisuses wasUfuRnuanasguidunn wu miﬂﬁﬂ’ﬁﬁmumﬁmmiﬁaLﬁa (Good
Tissue Practice - GTP) uagn15uan (Good Manufacturing Practice - GMP) wonani NHNUE
advayumsifeuasiannlunisldismansiiug neldnseviifinisauay WelhAnmuanga
symieuinnssuuazamasafoveagtae danguang ASRM dunumddnlunisdaaiunisiaun
nvmansiuyludiu lesnwnasgiuautsenfoussasossaufidunandouisaiayuniside
waznsldmaluladluie Tun1ssnuilsasigg

wwswﬂ’zyzﬁﬁmmﬂaamﬁamamiu;wwETL%M'?V\IW\I” (RM Safety Act) Guaqz:ﬁﬂulﬁﬁ]’mmwizmw
vosmaluladnisunndsiiunuaznsimudewad (RM/CT) saniiu 3 sefunueudes 1iun
Class 1 (A1A89g9), Class 2 (AMABUIUNEN) UWaz Class 3 (AuEosA) Tnedinasinng
finrsandail Class 1 Uszneudswaddusiiinaindaseuuyud (E5/PS), lwadfidaulassiugnasy,
Wwadandnd waziwadaInguinedu @ Class 2 wag 3 axfiansananUszinnveadsduriiie
Eowaddldnneadduduie, Bnsmzides uaznisldon wu nsldidenguszasdifoaty
unasfiunveusad (Homologous Use) wiaiftofluy deuusy vieasnslassairendonisiauves
$umeuyed nsdnussnniifieuddysonssuiunafifuguanaznisousdd Tas Class 1 agl#fu
n13nsIRdevagatunInTian Tuvned Class 3 asfinssurumsiiviendn ssuvddeliiinnsaiuem

anulaeadeinzaniussAuadsIresusavinalulad dudunisasisaunaseninanisdaasy

winnssuuwaznsuntesauasndievaiag
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Classification of RM/CT under the RM Safety Act

Class 1, High Risk; Class 2, Middle Risk; Class 3, Low Risk.

([ outside the scope of the Gov. ordinance }—YL" The RM Safety Act does not apply
No
( Human ES/iPS/iPS-like cells } Yes  Class1 |
No
( Genetically modified cells ) Yes g Class1 |
No
( Animal cells } Yes =
No - ) Yes
( Allogeneic_Cells } e Class1 |
No 1 Yes Y
( Stem_Cells/Stem Cell-Derived Cells f— In Vitro Culture m
No No
[ Homologous Use 1 °— (S
Yes
e )
ntenaea to restore, repair or rorm any Yes N| - m
( structure or function of the human body | ¢ L dulie
No | No

([ Homologoususe  NO—{GEEPM [ Homologous use Mo {EERIN

i

5UT 78 Uszinnvaamalulagnisunndi@eluyluaznssnwisigwad (RM/CT) munseswlyda

DAY

ANuUaBAfEMINITUINELBeiuY (RM Safety Act)

d1m3U Class 1 @ 97auid 8age 1wy nsUgnaiewadanuianad u (Allogenic
transplantation) w3 n15ldiwadiilaann iPS cells 9z fosnIunITUsZILIINALZNTTUASTLAYT
lasuni1ssuses mmjjuehLLmulﬂé’szmNmmimqm L399 wazatainis (MHLW) §9az e
mMiunan inemansgunw neuflazeufAlrididunisinwldnelu 90 Ju Tngenaildddl
WasuuUasunuld Jagiiu (wwiey 2024) fnssvussomifldsvoudiuga 7 ned

Class 2 iiAnudssiiunans wu nmsldwadduiiidngingreniedaeies (autologous
somatic stem cells) 9gdosrinunTUsERUNAMENTIIN TTLAALFTUNITUTOUTURY ualaidos
siuan1inenmanigunm Tnedunuluss MHLW Tnenss Jaqoudiaagnssunisiimuionmn 68

Ay wazlinssnunlasueulfudy 1,677 nsdl

(% o !

du Class 3 Nfianudess wu nssnwuzdsnegliduiuiiiavienssnumenaiaun

- | | a Y A Yo v & N P

findadengs ziuNsUTElvAINAMENITUNIMLUN AT UNTSTUTE Beidianun 91 Ang uavdl
9 v vo o v =2 = & D) a %

n1ssnwilasueysianainnnte 3,936 nsal szuvilnansliiuisnnunetemvesgdulunisaina

aunasEnianTadLEsILInNTIIMINITLIgLaEN SN wIesgIuANUaeadedmTuL e
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RM/CT at Hospitals and Clinics under the RM Safety Act

High Risk (Class 1) Ex. Allogenic transplantation, use of cells derived from iPS etc. Current status

Certified special committee RIvi7ET .". (As of April 2024)
Hospitals / Clinics R TS (oD MHLW Health Science Council edical practlces;
Within 90 days) ~ :
O |:> mag T o s Erert .
submission e valuation [ ‘ :
! . Il :

|=> Change order

submission (Within 90 days)

Middle Risk (Class 2) |t S°mf‘.?'f.:°???ff‘...°.‘.’.'.'?:..F’.T???'.‘.'.‘.‘?I.‘?.e..”f...'f’.'..s‘f?:‘:? ............................
Certified special committee

Hospitals / Clinics for regenerative medicine* QeC|a committee = 68
—) VS 1,677
submission Sl Lok N RM/CT as medical

Plan practices
Low Risk (Class 3) Ex. Cancer immunotherapy, Platelet Rich Plasma Therapy
T e committes T — .
E Hospitals / Cllmcs for regenerative medicine MHLW Committee =91
3,936
Q subm|55|on L evaluation k N RM/CT as medical H
Plan v practices

submission

*Certified special committee for regenerative medicine is required to have highly specialized screening expertise and third-party

3‘1]17; 79 RM/CT at Hospitals and Clinics under the RM Safety Act

Wiziwﬂ’mgﬂ’ammﬂaamﬁsmammwmé@a‘ﬁuw (RM Safety Act) %aqzﬁﬂuiﬁ ANUANTBY
nsvhaufinseuagudmiumInuaazifuguanIsinuieeaduas sunnSiBeitus (RM/CT)
Tneilosduszneuvdnawd Tiun 1) msdsfulilsmenuianazaaindesdununissnuiiieve
ouifd 2) mseyaliueunnensUsEINanawad UL I TlFSUByY A uay 3) Maruunli
Uszananaisad (Cell Processing Facilities w3o CPFs) #osudeniovaluounin nszuiunisi
Aeordeatunanedne Taun Tsmeiauazadidn angnssunissusesdiunisunngidailuy ¢
Usvananaisad warSsuusiinsnssnsasisage nefinsnsadeunareyiluvanetuseuiile
JusesUUADnNBLAE USEENSNTMABINTINY

OJQQAQJ

uanand w swuzufgmumﬂ’mum YUNNITBUTATEUARLLT BARA LAY UTEITIY
wan35nw RM/CT ogsseiiles Tnoduszananawaddilasuouandessissusununmsndnildsu
11591971 T8350458UANLIMEIVIE kaT1891UUANITaIlUTIUsEaIR dIulsaneIuIafneIsIeu
Puugliy mmnisallafisszasduazmanginsallsa nsUszdiumaInemansuazaulaende
SfamansUsziiuanAMzATINNTTTUTBIATMNNARLTLANGY AazATIUNSTUTBsTivt iUy
swausidanlsmenuianariianudiu feyaviomundargnddludidguusiiinianseniag
assEUiion 1IN TIERULARINELN R oA SruunsTeudvaeliiulaldindiniianm
AnuUaoadouarUszAnsnmuesnissnu RM/CT sgsiailles uaztelumsimmuiuuimiinis

Snwluaunen
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Overview of the RM Safety Act

RM/CT as medical
practices

<

Hospitals/Clinics \

Certified Committee for
‘ @ ' Regenerative Medicine
Il. Enable -
commissioning cell I. Obligate hospitals and
processing to licensed clinics to submit plans
enterprises | V
\ / Certification

Cell processing

Cell processors Il. Obligate CPFs to notify or Minister of Health
obtain licence
| M
Notification (Hospitals/Clinics) or '
Application for a license (Firms)
Reporting
Licensed Cell Processors Hospitals \\ / Certified committee

Annual periodic
report

|28

o | |
‘ L? k \ * Number of patients
A/_:\\@@% * Adverse evepnts
L | * Evaluation of scientific
and safety justification
* Number of batches of * Number of patients \ Opinions
contracted * Adverse events and
manufacturing prognosis
* Complaint from ¢ Evaluation of
hospitals scientific and safety
* Adverse event reports justification
from hospitals * Results of certified
committee and
‘ opinions )
M‘ Minster of Health W Publication

Y, —
gﬂﬁ 80 Overview of the RM Safety Act

v

JUN 81 uansaguiilevndnfitysening Safety Act iag PMD Act Tngluszuunisunmdiganiuy

o 1Y
{ 1 ) v wa
7

e U AN15hULEnTENINg "Nsinwsiwadwarn1senngidanuy (RM/CT) Tugiugnisug

o 9q

)
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MNNTUNNE" uae "WERAIdMSU RM/CT (Wagnssnwimesn)’ agnednau tnedingussasduay

o U d‘ ! U a wa & 1 4 U U
nseunIsMiuguanuana1eiu RM/CT Tugiugnisufjiinieanisunvdgatunisiusesainudasnsy
LAZAINYNABITDINITTNWINNITUNNERarN15ITen1enddni ity divdlngldiwad s
N5¥UIUMT luraisNNandaidmsu RM/CT fadunmsiaiun n1SHEs Lagn1snaIntadnaninginig

NNV

ﬁ

ﬂi’e)‘Uﬂ’]iﬂ’meﬂLLaﬁ’Wﬁ‘U RM/CT s[,u%’m“ﬂ’]iﬂaﬂﬁm’]\‘iﬂ’]iLL‘W‘V]FJ‘lJi“ﬂ’eJ‘U@’J EJWi“i’]‘TJUQJIEij PN

Y

‘Ui%ﬂ@U’J“UWJWV]Nﬂ’ﬁLL‘W‘VlEJLL@%W?%‘Q"I%U@Q@QG}ﬂ’ﬁ@LLﬂV]’]\'iﬂ?ﬁLL‘WV]EJ Wﬁ%ﬁ’]%UiUiUG]ﬂ’J’]ﬂJUa@ﬂﬂEWl’]\‘i

wa |

nsunndidanuy (RM Safety Act) uazngnsensiaiiededuldnseswdydiieanudaendeves

o
1%

MsuNEIBeituy daundndnsidmiu RM/CT agmelinssudayafenaziniosiounng (PMD
Act) WAELUINIUAZUINTFINEIMTUNITTUTOIRUNIMKAT AN UADATHYDINANA AN N YA
IgARLaTNENNINNT N IIEEY

faaosuiidarmueliuftRnundninasiuagisnisiinlunisudng (GMP) ag1uasinsn
uafiemuanAslusunsuiRaumdninusinsufiRn9iduneeaingia (GCP) dmdu RM/CT
Tugrugnsufoananisunng 6ep hisududpstsduldfuszuutoya uitsduldfudunouma
93u5590 Tuvngiidmiunansdas RM/CT Aiflgasjsvsnenianisnatn GCP iludedsdudniunis
NARDINIARTN

nIzUALMIIUILEMIY RM/CT lugrugnsufifmmanisunnduismmssiuanandes T
Class 3 (MEBi1) AxgnnumulneAuznsTINTSUTOIdMSU RM @ Class 1 uag 2 (Aades
gauaztunany) asgnuuniulasaninssunsfesildsunsusesdmiu RM uenani dufu
Class 1 §9684R1UNITNINTUININANIINGIAIANT FUATNVBINTENTIAITITUAY LN o
alafn1s (MHLW) a7 lunenseiudnu #andaeidmsu RM/CT agnnuniulngedAnsomisway
81 (PMDA) uag MHLW

AL ddRyBnusznsnilsdonisaseuaguuosuse fuguatn RM/CT Tugnuznis
Utamanisunnglailéfuanuduasesainussfuguainvessy luvasindnsasidviu RM/CT
#suaruduasesegiafiud amuunnitsionndmadensidifnisinvvesiiasuaznisindula
1HoNIBN1ITNY

szuunstifuguaiiuansstudasdouldiiuisnnuneismvesdgdulunisareauna

o

sgrInnsdasuuinnssumanMsunnduaznsinennsgualaeadedmsugtie lnenisuen

[y

nsmiuguasenitemdeuaznisuiinuadiniunisiaundadundendyd Jreliinaiu
Somgulunmsimunuinnssulnig luvazieriuidinsdnsmunuidunndmsundn sz ean
dna1m egnslsfiony AnuuansdludunsaseunguvesEiuaunmenluUssiiuidosiansan

Tuswreatialiiaau L isdlunsNDINISS YN
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Regenerative Medicine (RM)

Cell Therapy (CT)

Medical practices using processed cells,
whose safety and efficacy have not yet
been confirmed by the Government

Manufacturing and marketing of
products for RM/CT by firms

<<

N

L

Act on the Safety of Regenerative Medicine

(RM Safety Act)

Pharmaceuticals & Medical Devices Act
(PMD Act)

Medical
treatments using
processed cells

processed cells

Clinical researches using ‘
(non-commercial)

Regenerative
medical products
(RMPs=CTP/GTPs)

Clinical trials of RMPs
(commercial)

Medical Practitioners Act A

—

& Medical Care Act J

1 In Vivo Gene Therapies
1 Using Gene Vector Products

—

RM Safety Act ]—

Specified Processed Cells
(Including Genetically Modified Cells)

Therapies Using

1

1 ® Products for Gene Therapy

I (Gene Vector Products for
in vivo gene therapy)

® Human-Derived

Cell-Processed Products
® Animal-Derived

Cell-Processed Products
(Including Genetically Modified Cells)

PMD Act

“Regenerative
= Medical
Products”

Ensuring the safety and validity of medical

Products for RM/CT (&GT)

Development, manufacturing & marketing of

Purpose treatments AND non-commercial clinical regenerative medical products (RMPs = CTPs &

researches using processed cells GTPs)
Medical Practitioners Act & Medical Care Act
Regenerative Medicine Safety Act (RM Safety Act) | Pharmaceuticals and Medical Devices Act (PMD

Regulatory Act)

Framework Ordinance for Enforcement of the Act on the Safety
of Regenerative Medicine GLs and Standards for Ensuring the Quality/Safety
(MHLW Ordinance No. 110 (2014)) of Cell-Based Therapeutic Products and Gene

Therapy Products
GCTP (GMP) Mandatory Mandatory
Compliance (MHLW Ordinance No. 110 (2014)) (MHLW Ordinance No. 93 (2014))

GCP Compliance in
clinical
researches/trials

Not necessarily mandatory for the data system
Mandatory for the ethical procedures
(MHLW Ordinance No. 110 (2014))

Mandatory for clinical trials of RMPs intended for
marketing
(MHLW Ordinance No. 89 (2014))

Certified Committee for RM [Institutional]
[for Class 3 RM/CT]

Pharmaceuticals & Medical Devices Agency
(PMDA)

Review
Certified Special Committee for RM [Institutional] | Ministry of Health Labour & Welfare (MHLW)
[for Class 1 & 2 RM/CT]
. MHLW Health Science Council
Advisory

[for Class 1 RM/CT]

Health Insurance

NOT covered by public insurance

Fully covered by public insurance

5UT 81 aguilomdrdayseming Safety Act wag PMD Act
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4 GCTP (Good Gene, Cell & Tissue Manufacturing Practice) L‘TJU‘JzUUﬂmmWV{fSWLﬁuﬁ@
NSWARKARTRIT Safety Act uag PMD Act fifnuustudmiumaluladuasnansasinianisunme
Beiluy Tneddsdednunsanizvoswdasaeivai Wy msldianauildansosudold acTp
UsznousieosdUsznaudidey 4 Usznns leua 1) nnsdanisminuidsadiunanin (Quality
Management System, QMS) 2) N1SATUANNITHER Fesmdimssusesmulasadouaznisilostu
navudoutu 3) MsrUANANNIN ATOUARLNNINTIVABY N1TATITAOUAIIUGNFBDY LANS
yUIUAMAM way 4) Terfmuadnudteeanuazain (Facility) uenaini GCTP Sutudrinnis
Uspifiumudssdesinsaniilundvesdsiuisnuazmnuagnsyuiunisndn mudannsuseudi
UszdnSaan n15un GCTP unlgY188n52AuNInIgIUNITHAALATAUUADAS BVDINARN AN
nsunndeituy dedmnudidyognedlunsadseusiulalitugasuasynainsmanisunme

naRAIUAETUNTNRILIgRamMNTTUTRE9deEu
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8. nsauuayunuiIdelulszmalne

[ 77
v v =

newuaLaSIIneImans Idewazuinnssy (ana.) Innsuludinaueuenssunisdaesy
Weeans Ieuazwinnssy (@nad.) Jadumbenunaiwestszme Snihilunisduady advayu

wazdundouTEUUIdEkaruInnssuveslsenalunniu e liAnnsiRuIUssinAsgsaunawae

=3 a

g98u neldn13nniuveIensFuunTuasSTUUAS NTENTNNTEANANYT Inerdans ITouay

q

winNssu munszlyaRaniuleuienisaaufine Inermans I9uuavuinnIsuwieIf ..
2562

LEUAUANENFIENS IF8WaTUIANTSY (39U .M. 2566 — 2570 ¥a9Usemnd TRduvidl “nan

TanUsewalnelmdudssmanmuinan wasnsoudmsulanauinn Inginiswmunog195insiuas

o & Y}

Jeu eNTEAUAMAIMATN LAzt UALEINNTAlUATUYITUAIBIATYIRAET 1 YaA kAT AMAY A7Y

A
q

Ingrmand Iuwazuinnssulve Insnisaiunadamuieauluszuu 19U, IUIi891UN AT

AABNTURAENAUTEVIEIAN” UTeNoume 4 gnseans il
gnsAnansil 1 naiauasugalneselasygiaaiuguawaziaTygioaisassd i
manansalunsuteiy uasflenauedldeededu wiengewan lneldinenmans nns
FWeuazuinngsu
gnsAansi 2 nsonseiudsannazAunaden Tl swamnegieddu annsaudlydym
yimeuazsuialdsiudenainnisiudsuuvasveslan Tagliinermans nnsidenas
WIRNIIY
gnseansi 3 nswauninemans walulad n1sidouazuimnssuszdudununii
framtidnga ioasdlenalmiuazanundouvesUssmeluouien
gnsAEnsi 4 mimuidsruuazanntusnuineimans Ideuazuinngsy Widugiuns
Tuidsun1swauATesiaLasdiauvesuszinaLuuiansslanuageg s siu agld

ANYIFEANT NITIVLBATUIANTTY
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NWUAIU 99U. 2566-2570

wwanlauUs=nalddulsnawmuaiEs a-wioudniulanounn lnedmswiuunegwsoniSona:guiiu
YNS=AUANIMWESA asWUAUEISHTUNMSINTUSduIASUgRvasWyaAIa:AfUAN foo3neAans 39una:udanssulne
TRemsanuwaurLoBdUTUS:UU 20U, SOUNIUDEIUNASY MAIONBUNA:MAUSEI3IAL"

NNSENS:AUAIALIA:AVIONEDL
TRTNSWrLnaggudu awasonilvdogmarinig
na:ususslAnusiowadmnisiUasunUasvadlan

[nelEdnenAlans n1s3dulia:udnnssu

nsWEILNIASLINIlNUREIASYINYESWAUAT
na:iAsugneasassa ridnowaiuisniunis
ot na:WawasuiRalfogguiiu wioug
auAn [nelEdnenmans nnsddena:udnnssu

gnsANEns

ToNS o . @ Mvin N VOUllWUAIU @) M rvin D (2] 1oaLs
20U v .
mMsWIUdNeF&ans InAlulad N1sdde - NIsWAUINasAUIia:an1uuAIudNeIFAans 39e
lla:USANSSUS:AUTLILOMUNAROKUNGIEA % na:udnnssu IHdugunsTUIRGEUNSWAILN
Woasnlemalnuiiazno1uwsouvadus:ine IFsygNIa:aIAuvaUs:inAluuions:Inana:
TuouAn @ [ .af.i'noﬁoﬁu [nelEdnenAnans msddena:udnnssu
@uwy. ey o

"4 gnsAnans | 25 IunU | 14 wusiudtAay | 55 iuunuges | 46 0Us:adA (0) | 147 wadunnBdadny (KR) hlnruansnesumsdadiuIneniiand Yo selanssu @) 17

JUT 82 WARILHUIUATY 33U, 2566 — 2570 Va4 @nad. MUTENBUME 4 gnsAans

uNuaUAETFLAUGIY 29U, WAL 2566 — 2570 UsEnauRie 25 WauIIL T siluausui
Rerdeatuuinnssuuazimeluladnenisunmduazaunin oun

WAL P1 WRIUNTEUULATYENTINN-LATYEA M U BU-LAT¥EAETeL (Bio-Circular-

Green Economy: BCG) Tushunsunnduazaunin Widuszuuimsugiayarngs danuddu

wazifiuseldvesussia satiuras TRL 4 - 9 laudsnann (Research utilization)

WHUIL P18 sTansidetunuaniifiadsesdanuslnidwineaand dauaians

syverans wasRaunssumand sautanisimanisidedunuaminlussgndlFuasiaun

rovengmaluladviounnssudunuami sjatiuga TRL 1 - 3 iy Frontier research

WAU9IY P21 8NTEAUNITHAALATHRIUIUAAINT ATUNITITELATHAIUIAISIAUA 1Y

Iegenans sfeininemaniuazuiong Avnueas WS wounndy sjatiudas TRL 1

~ 3 ALY Basic research

wanani dunuauiiAerfestussuugunm IHun wnus P10 snseduanuiunmg

gumvasUssmAlinSousulsassuinseaudnazlsngUntn

108



P (S1) viruuns:uLarsugiivBanaw-nsugfioruyuiuu-mnsugiiodiiua
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LIS 50 OrwilaBuna-wusulavoasmna soufiaindnenmgasa:udans Nlrns:g 6
G|
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" P22 (S4) Wrursasuns-Auanduig
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JUN 83 wanasgazidenuruaulugnsmansaumieg anad.

AMMTULKUIIY P1 WRILNTEUUATYENTININ-LAT YA MY U 8 U-LAT gAY (Bio-

Circular-Green Economy: BCG) lusnunisunnduazgunin iduszuuimsugiayanigs fmnu

FafukaziuIUlAUaaUsENA USLNDUMISLNUIUEDE 4 WEUITUEDE LAk

o w

F1 (S1P1) Wauuavkanindudmsulsadiy waznisonseauiluwrasndndAyves

DWFYUA NS UIPTU

F2 (S1P1) Wauuasnanndndmuein1sunndduas (Advanced Therapy Medicinal

a o

Products: ATMPs) TDTVING uazd ﬁﬂ’q‘dﬂimmi’d\‘maLL‘WV]FJV]LUUU’NmﬁiiJiuﬂUﬁ\‘ILLau

9 9

o w

yarnas Widuunawdndfeyvesondeu

N1 (S1P1) @35719ANUaNNS WAL ENTLAUNITHAUS NI URNA LA NITWINNE kUL D 197

NAUINITNsShesAuwiugge
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M19199 2 SIEALBUALALITY P1 Wau1seuy BCG Tumunsunmeduasguam

F1 (S1P1) R uaynin KR1 P1: Usemalnganunsandnindulain-19 fvanuaznanly NV
Ingudwiulsadfty uaz Uszmalye dguamiiguidsanasgiuaina lnenislinaanide eed
msensziuduunandn Aug waluladuazuinnssy wazanansaldlaasdunisliuinig
dAnyvesTeudmsy melud 2566 wagiansesonatwsiaromntd (1 919713 Tugaed

ek 2566 - 2570)

*Flagship* KR2 P1: Usenelnefindnsasiiadulssnndy q uvenuileanindu

1A30-19 iiannuasnanlulsemealne faunmiieuides
psgruanadfinty Tnenslinasmiade ssanud meluladuas
winNssu (1 578015 Tuial 2566 - 2570)

KR7 P1: ﬁm’gu%ﬁmmﬁg (Expert) fun15398 W ingu way
ATy (Expert) snunswaninduluaaitugeudnw mieau
Aasy viemiheaunianmu sy (300 au lugasd 2566 - 2570)

v

F2 (S1P1) fiunuagHan KR3 P1: 4aAN1508U0NAAT NN TUNNETUE (ATMPS) 5908987 UNY.
win sl sumetugs o Pimunuagsdnlulsenelng TannmiisuAsannsgiuana TCELS
(Advanced Therapy s Tnensldnanudde ssdanud meluladuasuianssu (3,000

Medicinal Products: anuum ludasl 2566 - 2570)

ATMPs) 52389%7301) wae KR6 P1: S1unutangunsniiedesiiounmduazussyfasitugeiiiu
Sangunsalinsesilounmnd WinNTsUTEAUGILaTLAANE dAMNMTBURBINATIIUAING way
fifuuinnssusziugauas SrmiglusnaUssmaiindu vioaunsanauwnunisindi Tasmsld

yargs iduuvaman HANUITY asAaLF nalulaguazuinngsy (25 s19n13 Tuted

AUt LT 2566 - 2570)

*Flagship* KR8 P1: aﬁ’m’gu@ﬁmm@ (Expert) AUN1SIVY NAUIHAR A

= a

NSUANETUGS (ATMPs) 718937300 wWagkldenyay (Expert) A1Un1s
HAANANAUINNTLNNETUEL (ATMPs) 531983Tng Tugardugaufine

v
=%

MNBNUNIATT VIeMNBNUAIABAYY LAY (200 AL TutasT

2566 - 2570)
N1 (S1P1) @374 KR4 P1: UseinalneiinnsTiusnisnisunndilufinduaznisunnd avd.
ANNANNTOLATENTEAU walue MlinunmiiguAssnsgdanadiudy lnemsldnanudds TCELS
nshiusnisilutinduay 23An13 naluladuazuinnssy (10 9193 Tl 2566 - 2570)

AsNngusiugNalmin
USNI5NNSSNENLANY
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N2 (S1P1) Waluuagnan KR5 P1: 4af1n15vgen ansafnanayulnsiiauuasndnlulseina .

g1 ansatpnayulng 18 Ingindu nen1slinaanidde ssdnnnug waluladuavuinnssy TCELS
AunmuaglasuNIsTuses (1,000 duun Tugaed 2566 - 2570)
UINTFI

o A val =) 1 v o ! [ % !
NNSYIUREILIN @nan. ladn1smTenisudsunumyininsvinusuiusening PMU
MAgIves dmTunsaduayunuITen1w U TUINGLaTYAIN LilaARAUTIUYoUYDINTYINATY

warn1senkUUNIYuTINiuilugnsdweunadugnsdrdguosunuiiu 2. Tiussarnadsa

Aauanalugui 85

Medical Product Research Value Chain nsiiwngiazgvniw o
ri

RDI supporting
TRL @ 1)(2)(3) (4)(5 6) (7 8
Clinical Trial

Feasibility/
WU 29U, W.A. 2566 - 2570 Market Research/ Pre-clinical/ Approval M facturi
Demand Proof of concepts ...,

F1 (81PIvirurmsadniniudingulsn

activities

diny nannsuns:Auilusmaaaindwing .
vosafuudiniusabu M
F2 (81P1) WRLsaiau inrnurinmsvndiug 5y
dveced Tvers 1 TCAS A b
BaSan B=3ar JASOUMASDIUD e ‘E
usAugmaaiig 1A c lw.:\l*:‘_..
Wudiwdnd¥ingvosnisuu _E .E 'ﬁ
<
N1 (81P1) ad R0 uisnea:ons:Suns E E E
Thusnsilus whthiL olfinA a8 § A TCALS
usmsmsEnenfidnowsiughagy ¥ 2 T
£ 3
= &

& * o / aviafinaylng / s naplng / e ©
N2 (81P1) Wiruues:uBing @1saiag

avulws AlnrumwiaddSunsiusennnsgiu TCALS * i /amainmpdw / mitkanasinayulg / ovdon ©

an = guwulne / wininshaduens / Cosmetic™ e NI =

Medical Product Research Value Chain misivngiasgvnw @UuuSuusy)ru Sl 17 unsiau 2566
nureing * THuds:uanueInIuuu BCG Munisiwngia:quniw wunugos N2 molignsmanst 1
** THuUs:UINIRINILLIIU BCG MUINUASIADMNS IWLIULes F3 neldgnsaAransh 1

U 84 uana positioning a4 PMU 149 Tun1saiuayuniswauamunsunnduaggunm

1NNTANTUNITVBINDMUALATY 1U. AT 2563 - 2566 ludiuvesnuatuayuay
Wanagys (Strategic Fund) wudn dn1saduayundn 3,862 a1uuIm @1m5UnN15338mas a0

a o ¢ ¢ Y I v a a o ¢ ¢ & « a
HARSInNITLINdUazgunn taun Tadu ndndusinisunnddugs (ATMPs) 31ing 1n30ele

wing Audnd &1 uavansanpayulnsnanIsunmg
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VeyalAsunisddenineovednuatugvmwia=nsiwne U 2563 - 2566

ATMPs & Biologics Medical Devices Genomics Drug & Herb
* v qu:.
#‘ & 52 L > | . _zl ﬂ % Aﬁ. e Q |F
600.146 d7uun 574.835d7uun 973.739 a1uun 1,290,057 d7uun 424.103 d0un
(44 Insonns) (52Insuns) (123 Insans) (137 [nsamas) (99 Insns)

*  Covid-19 vaccine * CAR T-cell * RT-PCR testing kits *  Tumor sequencing * Growth Factor
*  Fluvaccine *  Mesenchymal stem cell *  N95 and N99 masks service * Chemical drugs
* HPV vaccine * Biosimilars * PAPR suits * Nutrigenomics * Herbal medicines
* Dengue vaccine *  GMP facilities for ATMPs * 3D Printing of Medical *  WGS center *  Active pharmaceutical
* FEtc. *  Etc. Devices * National Biobank ingredients (APls)
* Etc. *  Etc. * Etc.

5UN 85 Yayalasinsidenlasunmsaduayuainnaau 1u. lul w.e. 2563-2566

va o L

dmSun1sauayuuITeURERS NN 1SUINETUE (ATMPs) Nafiug3elaiiasie

Y

U9y AINYUATUAYUIIUYAZIY (Fundamental Fund) kagyuatuayuudnagns (Strategic

a

Fund) mel@naeudaasy 19u. U 2563 - 2566 wui1 dnsatduayunuideuseann 371.814 a1u

v Tneudsuenaad el U 2563 S1uau 79.421 Euum, U 2564 $1uau 50.192 druum, T 2565
§7u71 100.151 d1uU M wag U 2566 §1uIU 142.049 auum lneUseiiuitesunaniaeinig
miLLWVlETGﬁqu\‘i (ATMPs) fislsutszanaativayunisidogegn 10 susuusn leiun (1) Infrastructure
(2) CAR T-cell (3) Induced pluripotent stem cells (iPSC) (4) Stem cell (5) Tissue engineering (6)
Mesenchymal Stem Cells (MSCs) (7) Exosome (8) Oral stem cell (9) Capacity building iag (10)

Induced neuron stem cells (iINSC) ﬁQLLamﬂugU‘ﬁ 86
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B |nfrastructure

™ CAR T-cell

B induced pluripotent stem cells (iPSC)
stem cell

™ tissue engineering

® Mesenchymal Stem Cells (MSCs)

B exosome

® oral stem cell

B capacity building

® induced neuron stem cells (iNSC)

B scaffold

m hydrogel

® autologus hematopoietic stem cell

= Autologous Chondrocyte Implantation (ACI)
gene therapy
human dental stem cell (DSC)

® collagen scaffold

™ combined ATMP

B Growth Factors: hBFGF

® cell therapy

TRL 4,
20,445,000.00

I '
v

5UN 86 YayansatiuauuuIAUNEAIUNNINTUNNETUES (ATMPS) 3R89 19w, TuiTes

wazTEAU TRL #199

Tngmitsuimsuazdnnismuiunisiuauamsolunisutstuvessemea (una.) 1e
atuayusulszanuamulesaaiieiug iy (nfrastructure) dunBndusivnanisunndtugs (ATMPs)
Wunisasmuii eatdvayunisimuiuwanvesunagimaluladiwlduinsgiuduses Good
Manufacturing Practice (GMP) dwsunisudnnansaiwaduindnuazaunsal@ieinssunisunmg 4
Wi Ll

(1) qudarmdudadiuimnssnied swazimaluladisadvidn Centre for Tissue

Engineering and Cell therapy (CTEC) @n1dun1sunvgdn3uguauns lsaneiuia
$91M3UR unAngrdeuding idsddunisairsuasiauunanwefurosUfuAnsid
195U oad 1A ueliwadUniauazgunsalnsunng n1eanmuuusaL Ay
1055U karndnwadltlunsinuanwadduindaviedwulaueailiuinsgiuns
NAMNANS I Good Manufacturing Practice (GMP) @1s5unislaaiuniapatnuagnig

20NlUBUAIAYDIAIUNIMUANINITUNITEIMITHALET TIUTINAIUINIANTTUNITAUN 3
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2)

(3)

(@)

favnansunng e Ul usvwaddunndevdadwulavea Tunsnanudnsuel
nsunmgdugeunuunan (Combiled ATMPs) naenauuagnaniioiboifiouaininelulad
Smnssuiiode sufumalulagnssnvdemadiitn (cell therapy)

AudmnIudanenisunng drundesusinisunnddugs (ECATMPS) aaunmemans
PNANTAUTINGIAY waelsimeuIaainsal aninwalve lamasandunsmn
unanosNN1SHAR Autologous Adipose Derived-Mesenchymal Stem Cells g1l
UIMI§IU GMP, 1S09001:2015 wagWaUIAMAINNEAS 9T Autologous Adipose
Derived-Mesenchymal Stem Cells $31fUN5IAsIgiAMAMwadIgadnaeimnailea
Multi-omics sauﬁqmiLm%awﬁa%aLLazﬁuLaﬂmiﬁméﬁumiﬁﬂmaﬂwﬂ (Investigational
New Drug, IND) Tng3uannuanstamidwulanesafiuwaddmsunssnulsenaiinluteon
an1Suddedivemanswazmaluladunsuszmalng (1) fdsmduniswaunaniud
LaYNIEUIUNITHER Allogeneic umbilical cord-derived mesenchymal stem cell s
119551 GMP dmdunisinusemwaduida Tnedidvaneifieldinaluladniswan
mémﬁm%wmmmwmé%qa (Advanced Therapy Medicinal Product, ATMP) @onades

[y [

AUnaNUHUANALUNISHEN (Good Manufacturing Practice, GMP) n15nagauannIn

(% [

vosndndueinaziadosninvosmdnfus navosnisimurduaniieldgn diunis
n319aeu (validate) MngldaTuwazidufivonsuldszninauandullidanmnimues
allogeneic stem cells ﬁijﬁﬂwﬂiﬂ%}alﬂhtﬁam

U 1aluyAn e Wileamlsssundn Plasmid uag Viral vector MlfinAsgIu GMP
dmudslilssnu Cell production veauTdn wawuy@n lule TasazEundn Viral vector
wiin Lentivirus fou waglilssnuiiutosmdunisiudnidouazfudandn Plasmid
way Viral vector lunussmd useluluauian (Contract Development and
Manufacturing Organization #39 CDMO) uaﬂmﬂ‘ﬁ’ miamuﬁmmﬁﬁ'al,l,azﬁ'{mm
WAASsisunmEtuga (ATMPs) Al sunsatuayuuasdanudnndioginn 1éun

(% L3

ARSI Anti-CD19 CAR T-cell liton1ssnwdiaelsauzisudadorvnvinlwad voq

va v

UTEN LaLunin 9110 s'ﬁashumimgummm Investigational New Drug (IND) 493
drinauamgnIsNTeINTLazen (ae.) Walsuriinisfnu3denieedin dmsunis
wisudayaifletungioususesmumnsgiuaina Tnsdagiiueglussuinenisfinuide
nepddnsvesii 1 %alﬁ%unumﬂvm'asm%mmaz%’mﬂ'mqué"mﬂ'ﬁLﬁummmmiﬂumi

wisduvesUseime (Une.) faguit 87
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The First COMO For Car T-cell Therapy NDER RENOVATION ) @
“Genepeutic Bio Co., Ltd." Tosls S R - -7
mwamwasudmiunsEnndouinalula disadia-tudla
iwemsénugdoulsaunSadadonviovlnlmad

@Uw

mswanmsnndosmadidaioms  TCALS
snunglauuzSainBonviosintivad

Ui 87 wansdruveansatiuayuiileiainn CD19 CAR T-cell uag Viral vector production
facility
uaﬂmﬂmiﬂ’muﬂmqa%ﬁqﬁugmuazﬂﬁﬁwmmﬁmﬁmsﬁﬁﬁizé’u TRL #aus 4 Fulunna
Toyadraduudiu menesyu 21u. Seldadvayusudssnadmiunstauinuideiugiud
Aeadoeiu ATMPs Iuﬁ'awms] 919 Mesenchymal Stem Cells (MSCs), Extracellular Vesicles -
Exosomes, Induced pluripotent stem cells (iPSCs), Pancreatic B-Cells, induced neuron stem
cells (INSC), Dental stem cell (DSC), Hematopoietic stem cell, Chondrocyte Implantation,
Tissue engineering, Organoid, Limbal stem cell, Hydrogel, Scaffold, 3D-Printed Scaffold GRON
MN19IATIEN Fesibiity Tunaneauituau Technology, Market, Interlectual Property, wag 51451
wazatiuayuluiunou Trasalation doly
m13197 3 - 5 uanadaogalasansildFunisaduayuatnnesu 27u. lusgdu TRL e
Auannuitesieg daud 1 - 9 Tnedidedaunadal
1) mslisvatuayuiaud TRL 4 uld laiaonadosiu Positioning a3 PMU #ineq Tu
MsaduayunsiaUI UL uazguAmAaguT 84 Tagsedu TRL g
ﬁTWLﬁuﬁaqUizLﬁumﬂQ’L%wwmwwﬁﬂﬂuizﬁu TRL Wuq & Ussinelnediud
Suuf@nmadnanluduaudisiieunn
2) 13 Commit sedfu TRL Wiefugnnuidedigsluuidasinstu mihesliuiain
Fuinamental Fund wag Strategic Fund misfeasnsivdeunanandiléniu TRL ag19
93984 ulelanansauszifiuldegredauitaunsadudunisldussaivmenia

JuUsEINantasuns ol
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f197199 3 GDEJEJ'NIF’]Nﬂ']i‘l/ll@i‘Uﬂ']iﬁU‘L!ﬁ‘léUﬁﬂﬂﬂEN‘I/(]‘Ll 7u. Tuszau TRL LUBEUFAIUINYN 1-3

B 3¥AU TRL
. 1A5IN15398 sulszun PMU whgnuddy | Liladuga
oy .
MUY
induced | MsaswadRdBwadsusourndnian
Pluripotent | Wwadsuiiadufing3lnmnuivediae ..
4 . - d o 6,000,000 UNA. | UWINYIRYUNAR TRL 2
Stem Cells | sl aamesan niigimziu
(iPSQ) nsnaneiug
induced » o . .,
NSANYIUNUIMVBIMUVZNFUDNWARRDNTT .
Pluripotent | _ o e e d o e e e UNINYAY
nanwadrui Il adonLaznanSuaEen | 3,688,300 UNA. ) TRL 1
Stem Cells . WNYRIANFNT
9Naa iPS
(iPSQ)
nswmuinnssunsasaileensegnuay
Hurulndlegldwasauiilinandesuiniay UNINeae
Stem Cell | _ L P 3,191,000 2. . TRL 1
ANANTITUIANBYTULNITUALAL LAY 5ITUANENS
duaSuauNINeILgIeny
MesenChym a o & v o a a ¢ A o a v
nsieaasunLialwuladiiewaun I
al Stem . 3 ) 3,161,000 U ) TRL 1
winnssunsinwlsaludinugiony 5ITUANENT
Cells (MSCs)
winnssuwadgiiguiuguuuulvainsesly
dmsutsurSufindonuniainwadau o
CART-cell |, _ . .4 . .. P 2,874,960 unp. | unnInendeudiea | TRL 3
Aliamieathnusuusianugnasuionssn
uzssuuiAuiudiln
M35 NNAFIATUINGFIIN .. .
Stern Cell Yy e el 2,130,920 @d | uwnenaeudina | TRL 1
sawnulasnislidiwadauniin U9
induced | msafszuumsihwdfnderetle-d fe
Pluripotent | wadaunuiauuumisninlasudu Alpha- UNTINYIAY
L . 2,057,000 | uwne. o TRL 3
Stem Cells | Rep fiinuan1s@s1lUsAUFUNIZUIUAIS Wl
(iPSC) as13ab¥dlml Meweilla CRISPR/Cas9
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M13°99 4 freglasinisilasunisatuayunnemu 3w, Tusedu TRL Weaugnawidedn 4-6

B 3¥AU TRL
. 1A59N15338 qulsEann PMU whgnuddy | Liladuga
oy .
MUY
Infra | Msimwwaavlasunswandwulauoadif JHAINT
structure / | WaaauNInIgIL GMP wielduselevinig | 47,495,800 UN. UINEAE, TRL 5
MSCs NTUNNETUG animualne
NINRILINANSUIIIAWIrN IS leEaly
Tissue o o e W o - v oA
sgauludmiusnwilsanseanngu nsegnvin 20,000,000 MU |uwninends udina|  TRL 5
Engineering s dd e o
wazsziSaineItasiunsegnlunynagaes
3INTIUNITUTULA exosomes LBNITUNES
Exosome | &1 wwizwiugn dwmsusnwilsannessuu | 14,167,000 W, |uvInede wiea|  TRLS
Uszam Milanazvaoniden
induced
Pluripotent | nsasseiszadtedldandumdngsin A
. 11,500,000 MU UNMNYIAY UNAR TRL 4
Stem Cells WwvadNaslugns
(iPSO)
nsiinUsEdnSamwadduilangslnnum o
i e L UHINERE
Stemn Cell | lnsnswilenthwadsunilindigeuaisn | 8,986,800 UNA. . . TRL 6
) walulaggsun3
Jy8y primed Wusese naive
nsmnUsEaNE N NS hwlsauziSon JHAINT
CAR T-cell P o 8,000,000 . o TRL 5
Wwdssmeuinnssuwaduitn UIINERE
N3ANYIBVENAVDIANUNGUNTATDINTZAN
ANTBUTAFIIENTZUIUNITIAINTTULLBLED
Tissue Y Y , 5
lunsnszdunisadislmiveanszanmdu 7,000,000 UNA. M. TRL 5
Engineering y L
stroma wagu epithelium VBINTEAYNNY
NSHIGR
TUsunsuidenisihwaaduniiiasisniely WM&y
Stem Cell . 5,250,000 une. .| TRLs
naaouUsEANSA M wialuladasund
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193140 5 GDEJEJ'NIF’]Nﬂﬂiﬂl@iUﬂWiﬁUUﬁHUﬁﬂﬂﬂEN‘I/(]‘Ll 7u. Tuszau TRL LUBEUFAIUINYN 7-9

, 3¥AU TRL
Usziautdag 1A39N15398 uUsza PMU . Wadugn
U3 .
NI
Infrastructure: . ad oy e e .. - .
unanosuuwazimaluladiioasnanfudiiaad UNINENSE
Combined | . _ o ) 43,866,790 N, ) TRL 8
UUanazgUnsaldyimnssunsunmeRuUNas Tion)
ATMPs
nMsiauunanesunsgudmiunssny .
} 9 = 13 = o CY d‘ o inv‘
srgmaluladwaduazdutndniion1ssnw -
CAR T-cell | . Vo . . _. | 38446195 U, WLuwin TRL 8
AirelsauziSuliadenunivialiad: ¢1idy L
. Tule 911
Mepdtnd I uNandaei Anti-CD19 CAR T-cell
Infrastructure | unannasuuasnalulagieaswdnfusiwas .
. . ) UNTINERE
/ Combined | Undnuazgunsaliimnssunisunvnduuunas | 29,249,332 UNY. - TRL 7
p uiina
ATMPs fnaun 1B
AMINAUNENIUTLAZNTEUIUNTIINER Allogeneic a1y
Infrastructure | umbilical cord-derived mesenchymal stem PURGRGIH
| 8298030 U, | TRL7
/MSCs  |cell mMunnsgIu GMP dmsunsinenieiwas wazmnalulad
Ui 9 (1)
nsmwILranlosuIasEINEMTUNIINK uTom
CAR T-cell | srawmaluladiwaduazdutnn: wadurUaie | 5,243,000 UNA. LLUEN TRL 9
1 L < < I~ a 3 o w
nssnwgthelsauzisadinfenuiviladvad Tule 971im
Ecosystern: | Iasan15ausui@auuinisiivetimundnaninly .
avm Ay v 2 JRIINT
Haman MsURURNUAUNMTITEIRUILAENTTY 4,899,400 TCELS . TRL 8
oL L. Ly UMY
Capabilities neidyuri Sugnandueinisunmddugs
NSWTEULALATIVADUANINITARAUALR
Mesenchymal | - N3 N3
FUA Mesenchymal stem cell AN 1Y&FLAD - . .
Stem Cells e ur aa 1,000,000 | Anenmans | Inerdans | TRL9
msnusniia dmiudiiefinzlenuinain ) )
(MSCs) - - NNTUNNE NTUNNE
n1sfnlsAleIn-19
nsfneradusavesnsinyiUienine
Limbal Stem | | co o 5 , .
winawadduiulniinnadlensUgnadiewad| 422,100 Eainvalnganinivining]  TRL 8
Ceu Y av v 44' v
sundanlaunanieymvesiUae
Mesenchymal| N15398LaZNAIUIITNITHTNLALATIVEADY
Stem Cells | AmauURNaRNUYN Extracellular vesicle YU R . .
v o o A o 300,000 WYIAART | INYIAEARST TRL 9
(Mscs), | Exosome annwaaaunianin MSC wsldlu ) )
o . Mg | NISUINE
Exosome nsAn¥TENeAaTn
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AmTmvasnsatvayumM It inaluladuasndnduanniaiiu ATMPs 91nnaeu 374, Tu
sverAneg WUIRERSaS Mesenchymal Stermn Cells Wo¥umnudeslunisinimunluduneuves
Transalational state lngnszuaunsuan MSCs ieriasrunuiulildldmaluladidudou winas
WAR MSCs fldusinasnnneldnunmiifdududsivimednfaunasfuanitilan dsendoiaia
TusieaziBonvosnisndndias Tnen1stunvidounandaaitusiiudot unsdoulinsany
Inditcation fiaenadasiudayadiu Clincial trials dafunisimundndasidinanagfeasuiung
THdnuRausinszuIunIRBanaznIImMUANANA M AFesfiiun1IngIansIadey Potency test
yoeuAnAaILY A1 Mechanism of Acion veawanfausifenaniduiusiu Indication tuq anu

Guildline ¥84 ICH Q6B Specifications: test procedures and acceptance criteria for

biotechnological/biological products - Scientific guideline

» Translational State »

Research Commercialization
State GMP Non- D ) State
. - Clinical Trails
Manufacturing Clinical
phase 1-3
process Study
= Mesenchymal Stem
Cells (MSCs)
" Extracellular Vesicles - CD19 CART Cells Completed Completed | On going, phase 1
Exosomes (GeneputicBio)
= Induced pluripotent _ _
stem cells (iPSCs) Adipose-derived
= Pancreatic B-Cells Mesenchymal Stem Developin
= induced neuron stem Cells, AD-MSCs ping
cells (iNSC) (Chula)
= Dental stem cell (DSC) .
= Hematopoietic stem B:Ine ma:ow-?::lved
cell esenchymal Stem .
« Chondrocyte Cells, BM-MSCs Developing
Implantation (Rama, Mahidol)
= Tissue engineering
= Organoid Umbilical cord-derived
= Limbal stem cell Mesenchymal Stem .
= hydrogel Cells, UC-MSCs Devebpmg
= Scaffold ()
= 3D-Printed Scaffold

5UN 88 nmsiuvesnisativayunsiauinaluladuaznaniagiviamuy ATMPs 3anneeu 134, Ty

TEULANE
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9. ayudayaiiu ATMP Ecosystem Tuuszwmelng wiauunduniwalain key stakeholders uaz

VBLEAUBBULLUINITVULARDUNISNAIWY ATMP Ecosystem

MeAnEEIAE I SasUIAUTENaULALAINELTUSHN9Y ¥Be Thailand ATMP Ecosystem
Aa3U 89 lagn15mul ATMPs 3 ufua1nN93seRugIu (Basic Research) @ ssndunisiagum
Anedeuazan1tiuiTesie lussuuilnad sninerdeuazanidusiieg doilussinsiiierteaiu
AsaILN (Development-related oreanization) fidndey Tneviminfilunisduniuasvasneosd
Ayl MiAerdostumalulad ATMPs anturnufivariiazgninlugnszuiums Technology
translation @sUsznaudiedumeunsiamun (Development) manaasuuwulailfluuyus (Non-
clinical) wavn1snadeunendiln (Clinical) Tneflesdnsdus Whunfldiusin wu ssdnsnsiadey
‘Uﬁﬂa‘ﬁ'am (Third party validation) CDMO (Contract Development and Manufacturing
Organization) kag CRO (Contract Research Organization) 6‘?5@6&3aaﬁuauumzmumaﬂ’wumaz
nageulndulunusmspuLazdoinunmge

lurauziieniu N1siauImMSNeInsuYwd (Human Resource Development) Tusnu ATMP
Development and Manufacturing fifinanudfayeenaderasyuudva ATMPs 017 n153an sduuu
(Seminar) NsElneUsUKALNTUTEYUTIUTRANT (Training/Workshop) Tauflanangnsn1s@nyn
5¥AUUIRYRY" (Degree course) LﬁaﬁwumﬂmﬂﬁﬁﬁmmiLLazﬁﬂmﬁﬁi”]Lﬁuiumiv‘mmé’m ATMPs
fieludnun1side nsan makds uaznsliuinTenIsunme msamENenTIywE A
Fouleslnensatunszuaunis Technology translation wazn1Skan ATMPs %qﬁaqnqmammﬁﬁ
AAFIIPNIENN

e ATMPs ’udunoun1siauIuazn1sMaaoULs flazid1gnIzuIunITHan (ATMP
Production) %aﬁnﬁumﬂmaﬂajmmimam (Manufacturing Group) Tunszurunisil Sesdusznou

[y

ddymanedu Tdun msaauauaanIn (Quality Control Service) Fevimthilnsiaaeunasfuses
A nvesnans sl dulunmmnnsguiidmun nnangunsainanisunng (Medical Device
Production) dafiudnuszneudnu Raw materials ddalunisndn wu Scaffolds wieidulasesng
dwSundn Combiled ATMPs way Biobank davimiindfiusnuidiedadanmiléidy Starting
Materials lunswan ATMPs agaiussuu

Fan15udn ATMPs Suﬁaﬂaﬂﬁjﬂﬂﬂﬂ‘%%%ﬂ/\lSJ’]ﬂiﬁﬂﬂﬂa;?,JBﬂjﬁJﬂﬁﬂ (Supplier Group) @
Usgnoudievansdiu Wy 1a3esdng (Machine) dvsunisudnuazaiunuamnin tauuuiily
ussUAULarTEUUSHITR f3umanluniseenuuy a$19 wazquaaaul (Facility contractor) i
Sulinveudesiosarenn szuuih uitd WAZNIIAIUANANININADY TUATUUINITAINY (Service) LU

LY

ATYINANNEZDIN N1TANTD WAZNI1TIANITVONEY TaudeTan (Material) 7199 WU @15LAd 81919

q

Wweude wazgunsalduldesianduluniswde uanainildednisussgndlddransauine
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(Bioinformatic application) IUH’lﬁLﬂi’wﬁ{Jj@i{!aLLEWEJEJﬂLLUUI&JL&Q@ﬁﬁZ}WﬁKWN%’m’]W Feteiiiu
Uszananmlunszuiunsngs ATMPs dwmsunisldmunisinmeusiugn (Precision Medicine)

dlo ATMP srunszuruntsnAnuds awdigdunounislifuinamisnisunng (Medical
Services) adududdyiidoulos ATMPs AudUlsuagsuuInIg nslusnsdedunisiiu
Tsmerunanaredin Tneduwmdduglinissnuiniedesiulsnde ATMPs sislunduitiae (Patient)
fifoanisnisinu uasnguitlalliging (Non-Patient) #io19lé ATMPs Litennstiostiulse Tudunoui
Msuas (Transportation) finudndayunnlunisiids ATMPs ananufindaludsanunenuia tne
AosAdaiainsinwiaun LAz ANTInYRINERS TInaRAN ST UIUNTULH

n1sifuguankaznissusesaspududnesdusznovddgyluszuuiling ATMPs Tned

[y

wihgnumiuguanatgdu laua ginduguaunng (Medical Doctor Regulator) NIAIUANNIATEIU

(%

n1suuReuresnng ginduguauinismienisunmg (Medical Service Regulator) guanan I

(% 1% 13

WAZUINTFIUVDIANTUNY IV WagE AN UgLaKAns et (Product Regulator) NATUANAMANULAY

AUUAEAA 8U839 ATMPs Uana1nd 90N UT09UIATIIULALNITT UTDIA AN
(Standardization/Accreditation) @ stasadaaudndedelviundnsusiwazuinis saudenis
farsanduasesssu (Ethics) Faflanudfyegnedddunsidouasiaun ATMPs figadasdusad
waziiloidouywd

uenani Arusanilesywinssemaaznseeneamalulad (international collaboration

@ al

/ Technology transfers) Aflunumdrnalunsiasuasisanuudanssifuszuuiivad ATMPs 909
Uszmelne Tneteifiuyuanug iy uazmeluladlvalg ansisussma daanuseinnuszondld
waziaudesonluuunvesUszmalngld audandetonveglusuuvuredassnsidesau ns
wanaeutindse wiemstensndaumalyaunaiulad Fediuusitiossnszuiunsiaun ATMPs
Tfmihlulfedesinisabety

y o v a

daddyBnUsznianiade ulsuisuaznisatiuayuainnasy (Government policy and
supports) funumddglunstuiadeuszuuiing ATMPs lag3gunaenalvinisafuayuriuulouig
duafunsifouasiann mslinuite nsadilassadsiiugiuisndu vieniseanngrnsuas
sufouiigodonisiuuuarnsld ATMPs ulsuiemanifinansenusioynaiuvosszuuiina faud
mMfefiugulvaudansliusnsmanisume

TushuesAUsznauwIndey (Surrounding elements) Wutladatuayudidida/lunisvinl
sruufina ATMPs ddululded 195103 1 Usenaudienalsdau 1wy n1513uuagn155EaLNY
(Finance, Funding, Capital investor) s dudmiunsasmulunside Waun uazsdn ATMP 113
Useiuste (nsurance) fidasuimsanmidoslunszuiunissiingg lasensuseduguam (Health

security schemes) f1913As0UARUATLTI18TUNITTNYINIE ATMPs N153anIsnsndauniateyayn
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(Intellectual Property) fitaeuntfasuinnssusazanasunisiauunaluladlvalg saudenisuims
§an1s (Management) n1saanm (Marketing) wazinalulaBansauwa () fivaglunisenduauuas
nameunIdoyaisatu ATMPs uenainil Ssflesdusznoudun MAsadeatugunmiaznsqua
AULBIVBIUTEYIVU WU N15MTI98UAMN (Health check-up) nstesfiulsa (Prevention) n1sdiasy

g301m (Wellness) N15Huanss0n 19 (Rehabilitation) Wazlslusin13akas AL (Aesthetic)

¥
o %

991940879990 UNNS W ATMPs Tuun9nsal wenanni galifn1un1sviaaien (Tourist) N81saules

funsiduszloviann ATMPs Taaneae

Thailand ATMP Ecosystem

Government policy
and supports

International collaboration /
Technology transfers

Patient
(Treatment)

Medical
doctor <::|

- Medical Service
Regulator

Development-related organization Non-Patient
i (Prevention)
Third party CDMO CRO

validation

| | ‘

Technology translation

Basic q fn |::>
Developmentl Non-clinical I Clinical .
Research J “ Production
i) Manufacturing
Human Resource Development Quality Control - Standardization/
Semi H Training/ i Degree I::> Senvics - 5 Accreditation
i Workshop course M;zf:::;:ce
Transportation +T3Xt Data acquisition and analysis - m

GITTTI IV Y Bioactive molecule design
application

University / Institute

.

Product Regulator

. Material
Suppller Group Reagents
Culture medium
Culture vessel
Consumable tools
Cleaning, Sterilization,  Lentivector, Peptides, etc.
Waste management, etc.

Machine

Production and QC
Equipment
(Manual, Automation)

Facility
contractor

Cleanroom, Water, Gas,
Environment control, etc.

Service

Surrounding elements

i
| Finance | | Funding | |Capital invastnr| | Insurance | I Social public | lHeaIlh check—upl l Prevention I [ Wellness I [ Aesthetic ] | Rehabilitation l
heme

'“;e"““‘a' ‘ I C : ‘ [ ‘ I i ‘ I m I I Warehouse I I Logistic J | Tourist I | Mindset |
roperty

I Legal ‘

gﬂﬁ 89 Thailand ATMP Ecosystem
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% asUundunmualuazdeiausuuzn1siaiun ATMP Ecosystem vasUszmeale
MeAnzEIe AR iun1sdunwal (Focus Group interview) 23fns7du Key stakeholder
#1979 TAedioaiu ATMP Ecosystern fanansfine nnasy nalenvu mhesuauauiiy way
dunAuses vieludszine 20 sdnsuarlusadszng Lauidssmne Ju Aealud duidle Sasiea
WAWIAN anSFRIENT Ay 0RanIEl ansgemTulnd T1UU 22 99ANTIATANIANATA° LA
ISCT - International Society for Cell & Gene Therapy, JSRM - Japanese Society for Regenerative
Medicine, JSGCT - Japan Society of Gene and Cell Therapy, g ASTCT - American Society for
Transplantation and Cellular Therapy Iﬂai’mqﬂszmﬁtﬁaLﬁmwsm%’mﬂmmu Insight wuuilald
lugrudeyaialy savaiemizmniiym guasse waguuaniaiamu ATMP Ecosystem Tutseine

e nemauzdAdelsinnisasuussnuddgluidenieg deseludl

1. Regulation
ATMPs gadatdusidsziannils dsludunguunauauiidudud sivaronueeu
Tnsawzlumaenvuiiauinadeseiudaau uazderinwengrane lasfidemasuddellil
1) veseazideaUsznaiiiutefununsgiunsuandviunansagisunzlungy ATMPs
UAZVINTIWALLOUAUDY GMP Requirement d1%5Un15HaR ATMPs wieldly Clinical trials @
yhlvigranuazilmuindoyasnedefidamulunisndn ATMPs luszegnsiunsiag
2) 1091 13(2) Alfanunsandn ve vdedmsedeedmnlulsemalngld :rnnswdnen

Y a

Tudsenvesgszneuindnnsnssuvideduszneulsafauzidedmiuauliianzse edided
fio anunsondnelag Tiiuitheangseldosenag Taglidosddmansfigaiied
WMANSILALAMNINYIDINTZUILUNTHAR Witnms 13(2) Afldeide AevilrAnnisdenan
ATMPs vianemanfausidilallfnanimuaziinndsssesmuaendogs 1wy
(1) mswdsluussermernludildliviosazoin (Clean room)
(2) n3msraaeununiliidulumundnaina Wy mInsadeuLAnNYTIAIN
L%@LL@SQO’W’JULGUaﬁ WHEIVIANITHSIVADUAY Safety, Identity, Stability, wag
Potency WHudu
(3) nsndnlagldingauiidlddmsuldlusywe (non-clinical use materials) wazdl
nsUwdouann Non-human species (Non-xenofree)
(4) n1sudnlaglidsyuualunuamAIn (Quality Management System) wag
1MFEIL GMP PIC/S insaaaeulag oe.

Fuvanaravangldmansenueg19deranmn kA ANUABAABYBIESUUINITAN

NARA9 ATMPs 9819170 Iaevnliduinsnisiiuiy wazlaselidinisuan ATMPs wuuls
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3)

4)

wnsgusaz S mglinuuszansuialulduuull Aazduniseaniigusznaunisazasyu
WAUINTEUIUNTHANIT@AARDIAUNINTFIU GMP PIC/S Uazi1nsgIun1snan ATMPs Tu
Uszalnefazaosninnguussinalue@ans Susonidesls wazliidunsensuluszduaina
dusialy
ANUTALEIVDITENGUUNEFANIAINNTENTWAITITUAY WU UTENA 8. (599 WUINNITVY
= [ A & a [ 13 65 a a [ L3 & o w v
neidouinSuilundndoueinisunndtugs vliandadaeiwasuidn w2561 fu Usenia
NIENTNATITUAY 1509 WINTFIUNITIAUINITAMUGARNINITHANEVDIANUNEIUIR LaNE
= v s A o o w = S a v 9] I3 s
nsalnsldwadiion1suntnsnen w.a. 2565 Femudsznia oe. du dewlnnisltivas wad
S @& a o ¢ s v & a o ¢ ¢ q'
\Weide du Judiunauvendnduainiansunnd Indusussinvndndaeinisunmeg dugad
AIUANAIY WTU.81 W.A. 2510 laBiin13AIUANNITAULUIAINTEAUAILAS UL TTU WA
UseniAnsensie as. denuly nisldwaasnunlsaynalln 508 wadinunszuIun15IANIS
¢ o Y = = s ¢ =< o v % s
wadnnuy tnglduduenseduninudes Ae waavaniswnmg daimunli msldeadshwn
s lly wdadagivisnisunmdusidu usn1snemsunnd Fbivan1samuauamuaIn waz
ANNUABASY 9INUIATFIUNITHARRAAS T ATMPS
wnneani@ dumiisanuivauiidunsufdfiuaznisiiuinisvesunnd ladnisuans
unumlun1saiuaunisly ATMPs Tagniseandseniadn ATMPs annsaldsnwiiulsalala
v = (% Y] I v a 1 o w a d’( = a [ ¢
U Fsluvdnannaniluluninvesmhenuaiuauiiunisnanwas dunsidounand e
Dugwenglunsasiaaeudeyansiunnnin (Quality) v8an1suan doyan1snaaausi
Non-clinical wazdayanisvagauay Clinical iaUsziluinaniueiaangaidl Risk-Benefit
manslnunslduseleeil Indication ue agsls adeiunsldessudug
U3Enau ATMPs Futilusisussmaladnazdu guu wieansgowsni ldaulalunis
aneneamalulad (Technology Transafer) #38n15vNg35N9lAgNIsAIgIUNINERLUUTENA
Ing eeessmalnedigedniniangruieainuing 13(2) wazn9islunysdnaonau
NsWUIMImMuLaafeseaydAINUNeanT mewmaililiusevainaiianuivanuy

ngvEngauaNmiumail Jsindulaldisnamuludsenalne
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Regulatory
pathway

The most
progressive
Thai company

By 13(2)
exemption
(Mostly cases in
Thailand)

Hospital
use

Japan
(Safety Act)

Target
Product
Profile and

Pharmaco-
logy and

Praduction Toxicology

process

Full GMP, GDP,

Laboratory Laboratory GLP GMP-IMP, GDP, GCP Post-market Surveillance
Product design o
Research and and Non-clinical clinicaCeysicPaert Public

services

Discovery Process Development IND, IRB Phase 3 Product registration
development Appro (FDA approval)
On going
lllIIIIIIIIIIIIIIIIIIIIllllllllllllll*

Research grade,
Xenogeneic materials

2 2 > Non-GMP _ . _ . = - - - - - - -~
i WA WWR WWRA TOR TI9R  TIEEA TG MoAA e iR mode mmoin
- = * Manufacturing GNIALITDITINRAREN IANUEUIIRNIES M P8 WSS 8N 31A5 13(2)
M. ) | o ~ "
&aiuan teonology Certifiate of Analysis sl ICH Cuidline | Sty O Identty Unknown
State of that tech? Safety Stability X Mechanism of Action
Purity X Potency X —

7
L Production in

Commercial by

? ? ? Hospital WilA Fake hale Make  fhoke  YWaR TR TaER TdER same Hospital
r’ Standard? Hospital Exemption use
(After clinical study? / Standard of clinical study?)
? Cerlificale of Analysis? Indnvdszing anmiHandodla GMP

Azt IL RN TUAAIMANZ IMAIW Product development Wazik 9

Usznalnazaduiivnsamiting imsslinedanntasasnguuny

MHLW Commercial use
committee P with Clinical
approval data collection

Ul 90 MsiSeuiiisunstd ATMPs aeldiaaunisalingg Wieuiu Regulatory pathway

More than minimal
manipulation

Minimal manipulation

Homologous use Non-homologous use

Transplantation Transfusion Other |
T

International
Classification

1

< Act of Safety Regenerative Medicine (Japan) >
1

| Class lll (Low Risk) I Class Il (Medium Risk) | Class | (High Risk) |

More than minimal
manipulation

Minimal manipulation

Thailand Homologous use Non-homologous use

= o = 2
HARNUTINITULNNEI TGN >

Classification Transfusion H Transplantation | Other

A

T = A 3
N5 IALEN T AN NN FUATET >

JUT 91 n1silSeuiisusruunsaiuauiiu ATMP vaslnefussuuana

(Ref. SALUN.OUBDY UTTUUTHLERD)
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1)

3)

a)

5)

6)

7)

N3ENINATIUGUVAITTYrUIsuiagnelanisgua liun drdnauanenssunisemis
uaven (98.) way NIUATUALUUINNTAUN W (dUd.) naenvulneant Whunsunsiudelaym
BauuRlulagiu nIeuididnlaseaziBeawumeamuauiidulumeseina wu anam

[

glsU ouidnn uazdu LL@%’@&?@ﬂmgﬁwwuLawwmqﬁﬂizﬂauﬁaaﬁgl,ﬁ?faasu%y,mﬂﬂwmg
AANYY kagan tuN1sAne lunseannguuieauauitiukavatiuayy ATMPs dmsu
Useelveiidhiay denrdestu wazdademsifiuladuesusivednemngs neldnisuae
wazlindnfusiiuaonionagldnunmimeonmsgiu GMP niesiinisamunanisinuoeis
fiUszAvSnm G9 RM Safety Act vesUsemadu Aluvilsudndeniiunaulaiivszmalne
anunsathunUszendlila

mingaumUANus1eguessy amsiivaslasanisatiuayu (Supporting programs) il
UsgAvBam dmsunisitaun sdn waznsliuinng ATMP fildnaniw ieliiidedos
anunsan U luaus19g audenmuaatanvemyisauaIuAuiIfuld g1l
Uszavsnmuazanunsoutstuiusnsszmelaegnesins,

v a

Jpvigrudeyanarniediu ATMPs Mndsladed msugusenaunsuasUsesnsy wazin

lenmalvigdduladudennaiedindidiusulunmsvauingsesdeu amvaevaniugau
LMSILVOIENIUTNGR wazeaunsld ATMPs Alsllfinnsgiu
msifinduidnmngyimihilumisnumuauiiy Tufunsimuitasinsgusdn
ATMPs Bty wagdgarsiinalnguarimeuunuresdiformalunguilldogamnya
el dufdsddlumisaumueuifuuesnaigesnedsdu
msiiniseusuuazasuiiiesuseslsi Certificate Auunngdniuld ATMPs dmsuldlunns
Snwlspsumniug

ArsinsUssiiuuaslunsidouanudsenaunianeuia dwsuld ATMPs dwdudnwilse
PUNIZHA1)

missumuaNiiumsiaudengmnefiiuresing (Gap) Afinswdnuazls ATMPs Tu
dnwaizsinag eIy wartadulingrmnedegn Weliiuszneumsiinm unszuiinuas
\RnsiamLNNEUINNSHER ATMPs Mt mminseglutiagtiu Taenndeafuansgiu GMP

a

e lindndusituiinunniarUasadeseguslng

9
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2. Product Development - Technology translation
ToYaNUFIUATUNITARIUHER U9
TunuLaranwurd 1A lUN TR RGN MUY AL YA UTN1INITLNNG LanIAIgUN 92

=]

Tnsutadunanetunoundn Buduanmsiseiugiuuasnisfuny (Basic & Discovery Research)
Faflidmneiiafigatiuuidn (Proof of Concept) sioanAan1sidonounnasslunyud (Preclinical
Research) iilefumaeniifidnenmlunmssnun (Therapeutic Candidate) antutingiunounis
waneunaassluuywd (Preclinical Development) Fsfiiimuneiieduvesyyinnaasselvsl

(IND/IMPPD) nidsannuuaziindgnisvaaeanisadiinluuyed uunlu 3 sses laun sgeeh 1 (Clinical

a

Phase 1) fithweiftenageuninulasnsde (Safety) Haaesndn 1 U szexdi 2 (Clinical Phase 11
\ennasuUszansnmdesdiu (Efficacy potential) 11181 1-2 T wawszeed 3 (Clinical Phase 11l

ieguduuszansnnlulning Waan 1-4 Y ndsaniiunismaaesniesedidnuds asngiunaunis

'
1 )

JuveeyliR (Filing) 1love NDA 3o BLA/MAA dslinassana 1.5 T neuflazannsaadimiing
lupann (Market) waziin1sUdesnansiae (Product release) diuslna
Tundvessudszunnnazszoznadldlunsiaundndusiouasnedusinisnisunnd
sUnmnansliiuindosfiuasmusiuaninnlusdasduneu TneFuain 5-10 unoaaridmiy
Tupounsidefiugiunarnsduny dmsunismanemsadinszesd 1 1HiTuamu 10-15 dy
noaans szedl 2 14 20-25 dumeaans uazszesdl 3 Jadunmsvaassnnheldifuasmugeds 50-
75 &uneaani daudunouaathefensiuvosuiiuaznisemaaliituammu 70-150 dunoaans
Tushuszezinan Uamszyilaendsudldnads 15 Ylunsiwdndasidignan lnousas
Fumeufiszornaunniietu wu mavasosnanaiinasesd 1 Woanesndt 19 sseed 2 W
12 U upsvesdl 3 o 1-4 U dauduneumstuveeysfildnaissunn 1.5 9 uenaini sunm
Fauansliiudawnasiuyuluudazaig Inglugisusndniduluuideliunumineds aa1uide
Larn1AgIna denndunisasmuaintnamusuyu (Venture Investments) waglugiavieidunis
sEANUUAAIANaNNINE (IPO) wazn1sviTennainiusINilenegsia (Partnering Deals)
Tuduressnaanudise suamuandiduiusasdunouiloniaussaumiudiSaunnsig
fu nglonafiazriunduneunisimunounaassusywdlugnamaasmenainszesi 1 ogi
47% nszosd 1 1Ugszerd 2 egil 23% wazannszedl 2 lUgszesil 3 agil 59% ogrslsfinu 1ilo
fisannns i sUnmszyingnTanuaumailag s (Overall failure rate) gedis 84.7% B3
mueaaIiifies 15.3% vedlassnisiamieuagivfueivinduiivszauanudigalunis
wAnSnsiingnain doyatazieulifiuiinnudssgdunisianndefausiouas nedusinims

wind wazmudndulunsiunugsnafisouaau N1sUTMsAUESTR audinsiRuyuiiieine
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o = a A RIGE A = I s =~ a ¢l
PAMNNITUIUNTTNEIUN 5(1\‘11618LaaﬁlLLa’JaJmSL“UﬁHEJQQmU‘szm 1.3 WUANUADARNTN DU UINAR N EUNN

Uszavanudisalunisdigeann

Probability
of Success
: : L - Clinical \ Clinical \ Clinical "
Stages Basic & Discovery\ Preclinical Preclinical Filing
g Research Research / Development AL Pt_1ase U 1.5 years LELG
Outcomes Proof of Therapeutic ~ IND/IMPPD  Safety Efficacy @ NDAor  Product
Concept Candidate potential BLA/MAA release
Investment For Phase I\ (For Phase Il\ (For Phase Il .
ot $10-15M ) | $20-25M ) | $50-75M $70-150M
J\__Y\/
ACIOrS Grants to Universities, Venture Investments IPO & Partnering Deals
Research Institutes&

Business Angles -
Key metrics:

* Average Time to Market: 15 Years
¢ Overall failure rate: 84.7%
* Average Costs: ~1.3 billions

31]‘17; 92 Stages and characteristics of development for medicinal product (Ref. Bonfiglio, G.
(2011) Funding and commercialization strategiesfor regenerative medicine companies. Paper
presented at Mar-cus Evans Conference: 9th Annual Commercial Transla-tion of Regenerative

Medicine, 15 November)

SU7 93 wans Translation Cycle dwfunswamudndusinienisunng Tnslamzegiadly
Frunmsunngiuglaniuas msdnwidsiwadita uamlduinszuiunsoondunarsdiud
d1fny lown 1dun1edngm (Critical Path), vanluddnAsy (Milestones), ldun1sgadin (Route to
Clinic) wagidurmanisulasuadioundu (Reverse Translation Path) euandlvifiuferududaunas

1

anuifeulssvosusiazdunoulunsimundnfasimenisunmgnnnisifeiugnilugnisldaumis
AATNDI

dumadngaisuduainnisideiugiuiaznisduny (Basic + Discovery Research) @4
WmsneiiiefigatiuuiAn (Proof of Concept) IniuiadigtunounisdunuiazeeniuufuLuy
(Prototype Discovery + Design) wiewmundusdondniunissnusewasindn (Cell Therapy
Candidate) sipanfienisiauIneunIsaaseadin (Preclinical Development) dsldinan 1-3 ¥
LLazﬁLﬁmmaLﬁa?juﬁuaawmmaawﬂm (IND - Investigational New Drug) wé’ammfmzlfé'hémi
npaosnanddnluuysd uiadu 3 seee 1fun sved 1 Clinical Phase 1) 19an 1-2 Tiilonnaaeu
AuUanae (Safety) szazfl 2 (Clinical Phase 1) Tnan 2-4 Tiftenaaeudszansam (Efficacy)
uazsvezdl 3 (Clinical Phase II) THihan 3 Pduluifeduduuszansnmluaeniie ndsansunis

naaeIIAaTnugl avdnglunounsveeyliiniiniseain (Marketing Approval) dee1ailunisue
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BLA (Biologics License Application) %58 NDA (New Drug Application) ﬁuaijﬁuﬂizmwmaﬂ
AR

Taggui 93 fauandiifiufadosinadrdnyaestosinslunszuiumsutasma THun dosinanis
wiUasuadl 1 (Translation Gap 1 %38 TG1) %’Eagjiwdw%umaumﬁ%’ﬂuamﬁ’umiﬁﬂm (Academia)
wazn1siaulagusEnmaluladdann/wndunssu/aunsainisunng (Biotech/Pharma/Medical
Device Company) Fesiiutaeiidndenia "UILAIURNg" (Valley of Death) losaniu
PafidmnuidssgaazinunLAauRug dutesinansuauadl 2 (Translation Gap 2 #3e TG2)
agseinmsimlasusenkaznsiilvgnisujuineedtinduused (Routine Clinical Practice)
s‘ﬁaﬁmsﬁmﬁumiﬂszLﬁuLMﬂIuIaﬁmqsuﬂww (Health Technology Assessment) N15I98UTNS
4901 (Health Service Research) N133AN15AM43 (Knowledge Management) kagn1sdasau
USNNEUNN (Healthcare Delivery)

uanantudunien1suUasuadoundy (Reverse Translation Path) dauansliifuindoya
wazauTldrnnsinuatduneedinannsadeundulugdunsueuntilémndumou fuusinis
dsevuinsaunnluauianfideiug Asdasvoulifuidnvusvonasidnamyuisuas
fiaunagieoiios Ineusraunsaionmslinuaiusaiilugnisusulsuasiamulunndunon
yoansruIunTg sausmsdunulug TufesufifimsluaufionisusudseiBnisnuilfegludiagdy
nsiidumsnmsulasadounduiteliaansinuneadeiiouardsiu Taglildsinoguams
Unan153deluldlumadien widsswfsmsdidszaunisalannisldnuasaniuuinisidouas

winnssulvig 8nane Fudunguadidglunisimunsnisunnduazaisisagalbinnaniiedgns

AOLIDY

Reverse Reverse Translation Path
Translation

inical inical - inical
Critical Basic-+ Discovery Prototype> Preclinica Clinical > Clinical Clinica Health Knowledge)\ Healthcare

Path

Milestones

Phase I Phase I Service
2-4 years / 3+ years /Assessment/ Research

Discovery
+ Design

Development Phase |

Research 1-3 years 1-2 years

Delivery

Proof of Concept Cell Therapy IND Safety Efficacy Marketing Routine
Candidate Approval Clinical Practice

- BLA/NDA

Translation Gap 1 (TG1)
Translation Gap 2 (TG2)

i‘ll‘ﬁ 93 The Translation Cycle for cell-based therapies (Ref. Mason, C. & Manzotti, E., The

U

Route
to
Clinic

Translation Cycle: round and round in cycles is the only way forward for regenerative

medicine. Regenerative Medicine (2010))
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Product Development %38 Technology translation Iuﬂﬁzmﬁlmﬁﬁiaﬂdwaq U

1)

4)

5)

6)

7)

nsmssideyalulseinalney

ndoyaluszuu NRIS uwagiiladuniual Key stakeholder lungqusineg nuinlutuneuves

£%
v a

Y]

tinAde/fuszneunislingiuGes Regulation TuseaziBonnsinnnndniasiiaoandeaiu
TOMMUALAZIUINTFIUAE

masslusnsusendldaoslfaduayusuussanaludnd wwdueneu raise fund Tuies uaz
lﬁﬂUﬁﬁUﬁHUQ%’jﬂa%N’m"’] WS¢ investor HAUENIRlUUSUNNNTRAULIATY Biotechnology
ust Investor Tuusginalnedaanis Retuen of Investment ATaaiEa (el 2-3 U) Fanis
siunn ATMPs Fmngautuldansnsavils
Tniselulsenealnediulngas@orviynisinulusedu TRL 1-3 uadwdusesu TRL GR
niutnidefidravenuinagldidlaluterdmunves TRL Tu State siheq Fanaelinu
sinee) Mstinasienu TRL finseiuunasdesfinisnsindeuninouuasnd o easeds
ﬁﬂ%%’&iﬂﬁmmmﬁwuﬂ'rwizLﬁul,miu‘[,aﬁmqqmmw (Health Technology Assessment,
HTA) wag Market feasibility Minlin1susziliunl8dnideies 4 Bias wagaiursaiin
JoRananla

msliuatuayuanmesglinainnsanaufisnisdnasseulsvanaiites wayliinaiiunu
11 linuATefideatsduturissamanelunasiaiuinuddn vonandunisly
nudunuy “U de U7 Aluguassaluglumsiaunaulidedes mszdesnyiizosta
Tasans9187 uazvinsiauenulvl vilvivesineseninetlunsliyuiildfiuaivayy e
dunseindenisuimsilegiangluiunineinsyanaiidnviyaainsididne nmls
yhaweglulasinsedsderiledl

n1slinulusiivouas State #1199 AITNITEANEAIYN PMU ﬁ'ﬁ;jfﬁ'mmzmawm%ufuq
Sufinwevey mnlasamslagnussidiulaedussdiudlddeorsaludes w State duq vili
nsUssdiudenanlifvssaniam venmniuswaugifervgydu ATMPs Affuszaunisal
%34 daust TRL 4 Fulluussmalyedsdsiuautiossnn

§adsan FetsRuunneaniinvhenisinvasesssudinInnenssy 3es msugnane

& ¥

WaRAUALTANEN1IINY WA, beds Wnelinuinases n153delunyudlagly ATMPs

o

2ARINIUNMTBULIRIINANLNTIUNITIVINTUALATEFITUNTYINITETUAUAUEad AU LEn

'
a v L3 Y

YoaLNNEanT Fardndaeieiliiuagaeslasuniseyifnaenssunsasusssun1svinidely
Auvasanunginidedeiauinty Taglidasihunseud@anunmeany uwindnsdum ATMPs
soslasuniseydfannamznssunIsanunveaniiig delidenrdatundnaina daduiiiy

N3¥UINNTNEen MinsiauINEnine ATMPs {iae1ua19
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8)

1)

2)

3)

a)

5)

6)

7)

8)

9)

10)

11)

AuTNdeTEmINanItunsAnwkarn1AensUlu@U§URTAeNanEna g9l UsEANE AN

Y]

Wuutey

RIGIRIINIE

daieunslmuisinu Regulation Besweadermuauazaasgiusiieg luideseazidealy
MsUftRTnsauasauAtinidouariiusznouns

duasumslimnuifertuuiun snasgiu uazdermunvesnisiam ATMPs gnisldany
Trifugusznounts thasu wagdsznauiily
sdaRangnuiinsfguanazatiuayuaudiu ATMPs oy aldimungvsaans
amsnaztuiedoussafusyuuuasiiussansnm sludruvesnsliumsimuainosi
TRL lusneazidunves state #1397 TaLaU LLazﬁ@:Ls’ﬁm%wﬁwmiuuazmwszmm 77
Uszaunisalasadlunissiudseilunanuegaiiusydnsam
asftszuuliindde/dussnounsfisnvenuatvayuainaindgssdu TRL 4 Fuly naaoy
AsilaiEeansg i way Regulation TWkuneud e venu

M39h Clinical trials Asdndumsiiuesdnsnansililldfidruiodestunmsiauuaguan

NARNNUY WaUaIRUNSIULLD89URINITIATILAVOLA

Y
[% [

Tasensfiazidnundenuativayuainniasy daus TR 4 July mssiumsUssidumalulad
NFVNN (Health Technology Assessment, HTA) wag Market feasibility Lﬁaﬂﬁuima
Third party #ifiru@mauarsiesunasgensslunswnegnasing
fifudendmiulasensfifidnenngslunsvenuuuudeiosszazen (3-5 1) Ie lagldnng
Usziuluszeziiainnaedansalunsan ununisvenuwuy “U se U”
daaiuanuiufleszuineantunmsdnviazmaenvuludsufua Tnsanzegieds
AAENTUTNEALALTIMUNY ATMPS

duasunislinnuiwelfianntdnidelunis Lisencing naswidugnisliusslovlidandiag
fignndeariu Triup Act

fruyulunisdudiunig Clinical trials lutssimalnedudeutnedialiietosnitludsUszine
weagiumsduaiulilvedu Hub vas Clinical trials Tudu ATMPs

P53 COMO wviawn@dmiuian ATMPs finFessunanandmiulilunyudluguuvusiieg
vl niamuazuszneuns ldddudesamudiu Facility waz 10303dn3eneq sae
suUsziusuuun dadunisanszeznailunisneasisuasnaaeuszuy vinlianui
fananansoldlunisiamn ATMPs iflaunniiaonndosiuinasgiu GMP dwmiulily

Clincal trials laag19570152
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3. ATMP Manufacturing

n1swan ATMPs Tuuszimelnedulugfunuu Open platform saiinanaeld Cleanroom
mmmmmauﬁlﬁ%’uaqﬁﬁmﬂ 98, Tu Cleanroom 7lul#H UM sUsE R ULUULUaLaN B, wavly
v luilildinsmuauduaninunden Inendnfust ATMPs daulugjidu MSCs 1dususu 1
AuIRI8 NK Cells, T Cells wasiwadauq 8nidntos §wandns ATMPs enunadismunelu
Uszinalnedy Wundnsaeifindalaglifinissusesnasg i GMP 910 ae. LAZNITAIUANALNIN
(Quality Control, QC) vaIn@ansiaus ATMPs Hulsiaenndosiundnaina Wy Interational Council
for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use (ICH)
nanfe MANITVInaBUTIUadANM199 W Safety, Identity, Stability, kag Potency vilviRaunIw
suaqm‘%mﬁmsﬁﬁ?mﬁmmmwsﬂmuﬁﬁqwamwwia@mmwsuaqms%’ﬂm Fansamuluaiesdiefu
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