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F(ESBUERN B T S A e B R i ST > RETEm oS B e
B EFA T E B SRR A R < [ REEAPEY - SRR ILREE (Northeastern
University) &SRR &anEEY)E B 5 (RfE USFDA) 735 108 4= 7 A 30 H 2 108
FE8H 1 H-1084-8 H 2 HERHH APEC SuB siilk 0 S E B TS (APEC Pilot
CoE in Advanced Therapy) ; & " nifl- BRI HERERER B &R (Asia-US
Roundtable on Advanced Therapies) > EEBHEBEZR 2 FHT » 7%
B ST B B M E R B E MR 2 FEE HEKEREEE
FE - B W0sz - IS - JEEEE - B ~ ZRE - BN - AT EEM
B - SSA MR ~ 552 - Cellectis /AH] ~ LION/AH] ~ Bluebird Bio A FISFEZE
FARFE - SR G A BB E S e A B R au i T R & B 2 A2 A4 - I
[F] R SE T S & B AR BRI B i HE Bl AR B R Se 2 AR 2 %%
1 FOETEERSTA
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=~ HRSHKER

ATEAC > T AR YIRS DR RS > S TARIT RN - BPR e
JeiER Rt A BT o SUER RS - ARERE - ARRER - S TR AL
MHETH G LR BV i A G AR - SoE SRt i A R IR P2 LBl
AN TR EL2 TR B B o A IR e B A AR R IR R - BB
2RE ~ B - HAS - GlEEhle ARt R R e T U R A - By T
(e AR FRAL - DU i e BPR S B A i Z SRR SUR IR e Bt e
i Z Ry B RN (1S S A Y B B A R HA E S (bR AR B B DK
BAEHESBRE N > DIEREIIE ~ 258 R SOREIRZ LS
FAERFRURIEHEREIZ SOAESE - AR S BRI G T2 PUEEROE
RUBPR I AA L - fEETRE LR 2 B -

SeHERIREE nEIE B UIE T IRIFIRE ) & T EUREERIRRE ) Akt E HE g

i

TR - ERUERR R R HR i B R RS 1 AR T A A A A I AR T A2 AR
ARAPRETTE - Bl HArfREF IR EdiE28e T A e ef*A (chimeric
antigen receptor T cells » CAR-T) - BIAfEm AfGPIHd T 4HREIGIIPAELAIE
Bffi - (£ T SHAEAE S pE kI D B i AR - & A n i ARG P e Rdiie - N
RERFRREERE R PR RS - PRICZA > A RHIEREE A AT LA 2 2 B AR
A S HAMHEIRVIIRE E - B140 © 85 A A Bz a5 ~ FIA %
TSR A AT TR E S AR B R > TRRE B AR (R A N (R sl e 2 sl HO Al
HEEEHA - mAEsZel E Re RIS RE BRI = AH R - SR e e -
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H ATEFE Ao 2 e B e i e S R 6 2 i ] Provenge & H AR DR
ARG - AT ARERR TSR  ERUARE MY Luxturna FLEFTA
RPE6S ZE88 (MG & B SR8 0E (retinal dystrophy) 5 Zolgensma ¥4 FHNE
JEE SMN1 L[R2 B 70 25 38 M B A Z2 408 iE (SMA ) + B2 CAR-T 4IHES &8 Sl Kymr i ah
Yescarta > 43 B 0] S & S MRS 14 10 (ALL ) 82 Non-Hodgk in Lymphoma
BEHAZE 2 o B BB ST AR A BIR ER - AR

ARGy RIHSEBIRILAREE (Northeastern University) 283 " APEC S sk
S BT & (APEC Pilot CoE in Advanced Therapy) ; K FH35E] USFDA
SR T O - BRI A Bl E 25 (Asia-US Roundtable on Advanced
Therapies) ;> HHVREESEIEFRAEROER A BB RARBI R - il
R B AR B B ALy ~ AR S TR R o IR LT RBLEE 2 B (% -
AREHRBERECE - EE- - 7 - Wriis - BE - JHEE - B2k - FE]
EOJE ~ R ERHIH R 50 VAR LAY » LR PR SRR R ~ 352 ~ Cellectis AF]
LION 4] ~ Bluebird Bio AFEIFFAERIMTE » F85T4Y 15 sk » BIEELY 50
A o R LA S SRR B - AR - HEESRIRIEEE &
F o BRI RERA T EIE F B E e - EHEBE AR

WHEFHEEIREIEARES - AR ARAHEEN A FAZ YAMFSE



H ~ APEC SeB b iR &
— ~ RHSC update and Introduction to Roadmap

HSHTI03 Heal th Sciences Authority (HSA)RF=/ 48 HATiE KB E1E
EIREI TS B2 &€ (APEC Regulatory Harmonization Steering
Commi t tee ,RHSC) EZE TAFIHHE ~ ZAEMRBHAILAE 5 HYTRES - APEC RHSC
T EHEE  US FDA ~ LSIF secretariat ~ Centre of Excellence
directors ~ APEC Harmonization Centre representatives ~ WHO & - H
Yo HA AR 7 el SR e H 0 (APEC CoE on Advanced Therapies )i
o [ SRERAR R o - (SEAS AR A 1 el B0 A Y S s Bt 2 e R R A B
H R EAEE (e e e AR G e faBAEHE T
MR E B M ~ on/E SORERY - SSAMUBRFICHEE R 2020 R
Advanced therapy pilot CoE TE=XHEMYFy formal CoE o HAT/LA#EETRE
o T T R PR Bl B i 2 o A A B - DR OMC~ R PR B PR 2 0K

PRV T A G R R M LA Y M S SR E S B AR S -

CoE Pilot CoE Pilot Formal CoE
GG Frameworks and Frameworks and ® Product development and
()Yl processes processes GMP
Product Evaluation for ® (linical studies and
Development : Marketing GCP
Clinical studies authorisations: ® Frameworks and
and GMP Clinical trial processes
applications ® Evaluation techniques
® Product lifecycle:
post-approval
activities
JgLlabi@l Practioner s Post approval Operational infrastructure

7



topics perspectives activities and for regulating advanced
registries therapies

—~Overviewof types of advanced therapy classifications and different
diseases/conditions
USFDA fXZ714H USFDA ~ EMA k2 TGA #f17% advanced therapy Y- [E/EELfH
TR A E SR © EMA EREDUES Ry MEE R AR (E U b & s B B - 5=
BT EESEAR (L > DURERT A PHS361 HCP/Ts SEFZRIESTETE - TGA
Allis Ry AN[E] > EoRe R AR B EL RO AR 2 enBR U Biologicals » ARE
JE\ba oy 1~V VU&K - BRSEEE R/ NMEE ~ [EUREE AR - 71 TCA 5EERT
J& Class 11> (fidES/NElE ~ FUREH - 2/ MR ~ JREDREH Z &
onHlERES Class 11 > HERAVAHNE S AR AR A fn A & TR E i 5 1
B bR Class IV H Al ao i B R e E bR ey Class T - 5%
Al 4B AR R o HLAH R AR+ A ~ faf 24P ~ UL T MRERER
BItREEEK ~ B AR TR ~ BEAXER ~ BRESAHAR - wS iRt - AE A - AT
AR - Al Y G S TR AL AR E ~ 55— ZUREPRIA ~ TR AR ERAE
(LB R AR S

TGA : Classification by Method of Preparation and Intended Use

Method of preparation Intended Use: Intended Use:
Homologous Non-homologous
Minimal Manipulation Class 2 Class 3
Low Risk Medium Risk
More than minimal Class 3 Class 3
manipulation Medium Risk Medium Risk




U5-"351"Product

N

U5-~361"Product I A Clace 2 8 '

4 High
Low Risk
Risk ‘

= ~Targeting cancer

FEEl Cellectis A FIUERBLIE R EEE G Z AR SELE R G R R B EATR A
PE o SUAE TR AN ESRIERFE T cel ] RIBEHET cell HrafiadHAEATAE

(e #E3E 2 R D HERE AR A S S IARIEN 7> AR T T cel 1 HIHUIRIREHYAE

MHEIN G EERCEBUAREEL » A EE - B aRt (A THEr
AR EN ) ~ AR HTIRIA (B4 © M1/M2 BERZEK ~ cytokine FHIFIA
FOZAHYREIZE4AR) - AHRAGHRE (B0 © CAR-T 4l AHRE ~ BN TTRE ey
W) - EEAEREE L 10 FRARIRBIVER - Bi551 - BRTART 240 &
IR A AT TER RGPS B - AR ZE A R G BRI 28 4 SO
S MIERA AT S A N B AR B s A an T2 T E R RE T 55 TRt - B
TR R LAINGR T cell JEABARRE ~ PrEGsHVIER TR S - W55

& Chimeric Antigen Receptor T Cells (CAR-T)AYE ST » RBHEAERE
9



AHR R AR AT S e 2 EASE o3 Bl Sl - s A T ce 11 053
WAL~ eV RFERERE ST/ 4E - H AT FDA EAZCERY CAR-T ZEdn

Kymirah K Yescarta & {77A MR REMS ST RIH_EHRHIFE -

R el
CAR-T Kymirah
Yescarta
mAB Yervoy
Cytokines Proleukin
Sylatron
Immune checkpoint inhibitors Keytruda
Opdivo
Oncolytic virus therapies Imlygic
Cancer vaccines Provenge

Chimeric antigen receptors

First-generation Second-generation Third-generation
CAR CAR CAR

Linker

! . ’ Two costimulation
b = One costimulation — domains
- i Bd;na’anzs) === (CD27 CD28,ICOS,
or 41BB, or O
CcD3¢ CD3¢ o

cD3¢

Cancer Cell

CAR-T Cell TCR-T Cell

10



Specificity
Safety * TCR
* Thymidine kinase s CAR

* Inducible caspase 9
* CD20
* EGFR

Microenvironment

* Upregulate AKT

* DN-TGFP receptor

* PD1-CD28 chimaera
e |L-12

Trafficking
* CXCR2

* CCR4
* CCR2B
* VEGFR2 CAR

Enhance activity

* Increase TCR and CAR affinity
* More signalling domains

* Alternative hinge regions

* Decrease TCR mispairing

* Ubiquitin-resistant LAT

4

T cell survival

* Downregulate FAS and BID

* Upregulate BCL-X; and BCL-2
* Chimeric CTLA4-CD28

» Stem cells

Proliferation

* CD137 and CD134 CARs

* Cytokines or their receptors

* Drug resistance

* Downregulate CBLB and SHP1
* Dual-specific T cells

Pg ~ Case Study

USFDA ftH &l mZE R > 3 ES S B E H e SR i/ MEE ~ [FR

{5 > BURHEFTES TOA b E k. - IRt amBS  (HAL[EReSEm 250 M
FEA A an AR B H H VARSI E - RS R R AT AR

SRRZREER - AR S A SR -

F ~ Experience of regulatory process of gene therapy to initiate

clinical trial in Japan

H AR /S T QR o S H R NG R fn i HASHR S IND HY&EkEs - (it
AAHTHARYEESRAETA (PMD Act ) 4 AP AR B R B0 - Pt DA AHIRE R RN E
WEMmE G S WHEEEE I EEIE - EF TG L Do
FRAL - 5 PMDA 22 ¥5 NDA ZEAHFHE] (89— ) - —fR&Ein S0MHE IR [R
NEEETERE (BRI RE A S0%r] sEAERF IR AN 72 - 59591 H

FAHZANIA The Convention of Biological Diversity (CBD) @ BiZ%[

11



%] I Cartagena Protocol (MEMREVIZRMEZHES) » NIELHARSHE
BRI B 3 A Cartagena Law > BIFTA ZRIAR ZE ML
Cartagena application FEfRIEGEREE R (viral shedding data)>
EMHLW(EAE558hE ) ke MOE (BRI B EAZER » A BEfet] IND HE5 -
A R FR 5L MALW/MOE FY#E 2 > At DAS{EF A2t & EE FDA B¢ EMA &
2o
75 ~ Stem cells
Fi Northeastern University fURaE##EE Stem cell EAIRAIRL R Z
B SRR  (BRL > R TSR S A (U4 CaFENE ~ HhE, ~ BEPRAE
MEE AR E S - $E 72 RyRrdiie & R B B A T2 AR o Y e )
BA B FEIMRERIAEEE - 5950 - RfeEirdifas - FEAM
HHERAT - i TE - ARETFicE - SRS R0 8e s
Embryonic stem cells ~ Embryonic germ cells & Adult stem cells »
T3 VR L2 7N RAVARRRAIRE ~ 2B AR — 8 7 H &R U1
BT~ HAERFAHSEESE T HVRH BB bR 38 3R /Y AR B4R -
SHEMH/148F A Induced Pluripotent Stem Cells(iPSC)Ffiy - B Hg RS
AR 2 aatE » DARIE—25 o0 b Ry (&R ~ 2T R Rt ~ o Lofgait ~ 1
BRAMHE ~ IS m A - FERUE AR E AN EBLE AAEE - giA B LBk
JREVRRE - Bt A GRE G AR A ARG ~ DL ARYESR A1
BN e -

12



oS el TEFE

£241

Totipotent Each cell can develop into a new
individual

Cells from early (1-3 days)
embryos

Pluripotent Cells can form any (over 200) cell types | Some cells of blastocyst (5

to 14 days)

Multipotent Cells differentiated, but can form a

number of other tissues

Fetal tissue, cord blood, and
adult stem cells

iPS cells

1 Isolate cells from patient
(skin or fibroblasts);

grow in a dish

2 Treat cells wi
“reprogramming” factors

4 Pluripotent
stem cells ' S Change culture conditions to
stimulate cells to differentiate into

a variety of cell types

+ ~TCR T cell therapy for viral-related cancers and viral infections
in Asia
Frhns LION AERFESN4E T cell receptor 4HAAREM (TCR-T)LION
NE]ESRTIISz AR E] > £ TCR-T A dn By LioCyx® » H FlEAEER AR ES
PEES - LURT NI Rkl - WOAE P BB TREPRSUSR - AERdith th a5 GMP
T o sHETT4H T TCR-T /G FHE - L TCR-T B CAR-T /BFAYA S
2L LioCyx® B » SHHEL H ik PREUSRER TR 2R B AT A% tE 1% HCC
RS AREIRE - WIREET R E TR M 2 2 F180E - ¢

animal model FMEFI ARGZELR A ZEFRNEZZE -

13



J\ ~ AAV-based gene therapy
HEER N EUFR /48 Adeno-associated virus (AAV)EERVARE > B HEE
AAV {E Ry vector HYMBGRES » I DAMIZ YT 048 AAV 2EEHYIETE -
Je CAR-T /& H RIZRIAEAZEHIRI R £ 7 » HHY AAV ERDERAY 2257
S8 B — A NERRE - By DA H RiTFTHA 3 BB E 25 B — AR A
HYZE R - HRTEIPEC R ey AAV BSRDEREZE A A% LPLD 7Y
Glybera(EHL Nl » E—ARE/EH) ~ /G5 SMA £ Zolgensma FUGHE
TR4ERE S 85 (RPE6S 2855 )Y Lux tuna » {HiZ L6 i H R AR o MBI %
i o FAREET AR 2 fy USFDA &5 CMC B & 2 T/& > B AR B g
tH—E 8510 B0 1ok e B R oK - S B BRAUA BRI AR T
HAZ RS o BEADOER BT o BE QIC WEEMN S - HE WG ¥
FTRIR BT AR 3 B YRR 0 2RI SR BD AR B A B
R FE TS ONC S SEEEMEAYZEK 5 275 Zolgensma HY USFDA X AERK
H] PAE FI USFDA #7807 OMC ERHEREL_ b 2 ZORAsE MU - Frllik
FIZ a0 {n] 22 2 B[ g e B o oK TR B AR AT (IR AV R R R B
PUR & BBtk » MErREm L S - 8 AR B B
F AL EE R R Y o
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Approvals for gene therapy products worldwide

Canada

Kymriah China ;Japan
Yescarta - /i Gendicine *E;I]I]i::gene
' -

@ Y

us Europe
Kymriah Glybera*™ South I'Egrea
Yescarta Strimvelis Invossa
Luxturna Zalmoxis
Zolgensma Kymriah

Yescarta

Luxturna

Zynteglo

Kymriah: US, EU, Japan, Canada, Australia, Switzerland
*Recommended 18 Feb 2019. Awaiting formal certification
*Marketing authorization was withdrawn in 2017

Ju ~ CRISPR

SEEDANFFE/N4E Cluster regularly interspaced short palindromic
repeat (CRISPR/Cas9)ZERIERERMT  CRISPR £ Zinc-finger nucleases
(ZFNs) 2 Transcription activator-like effector-based nucleases
(TALENSs ) /& H it F 2 R B R RE ARV A N Gm#E A o CRISPR AYESSER
HAT IR R A - 3 5 A R R i R 1L R = R R A e Fr iy B
S sl - ATHAR Ry T b 72 2 e AR 2B (F M52 (FE A CRISPR Ht7?
NFENRRGEE (AR GREE B BT ) 111 2 A AH & R 24558 - CRISPR ARG
7Ein H A ER R AT SRR RIS B - AR iR kst 2 P -
G+ SRR - IRIRAT LM A B LI - EPRE e
MR EE S - HAS R R EmEEER S A& miE
(Beta-thalassemias) ~ fRAEMACLZPEE ~ #ifVITTEMUE ~ 75/ NG EARIE

(lysosomal storage disease, LSD)Zf o
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In Vivo

Direct gene delivery to patient

/-‘LJ" AAV
~

.. Lipid y \
nanoparticle *\
—_—

f
.+, Genome
“ editing tool

Dominant current delivery vector:
AAV

/ Cell types

Deliver

CRISPR/Cas9:
Viral delivery (in vivo) or by electroporation /ex vivo)

Ex vivo (= Gene-modified cells)

Gene delivery to cells outside the body

B 95 SN Modity
m W % =
@

Dominant current delivery vector:

@ Lentivirus
Electroporation

. Genome
1V e
» ¥ editing tool

Lentivirus

[ Right ZFN
Fokl

Fokl
—~
Left ZFN

DNA . .
targeting Zinc-Finger Nucleases

Fokl
LV
Right TALEN

Transcription Activator-Like

Effector-based Nucleases

crRNA or sgRNA

Size ~1kBx2

~1kBx2

~4.2 kB (SpCas9)
+0.1 kB (sgRNA) x 2

* Sequence-based module
engineering

* Small size (<1kB)

* High specificity
* Accurate recognition, 1 bp

* Relatively easy selection of
target region

* Free selection of target region
* Simple synthesis of gRNA
* Multiplexing ability

* Difficult sequence selection and
Limitations ZFN engineering

* Expensive and time consuming

+ Expensive and time consuming
+ Large protein size (>3kB)

* Large protein size (~4 .4 kB)

CRISPR/Cas9 considered most versatile and efficient editing tool

Source: Wang et al. Int. J. Mol. Sci. 2016; Shim et al., Acta Phammacologica Sinica (2017), adapted; ; Genioo analysis

-+ -~ DNA/RNA based therapies

Northeastern University S8FT/144 DNA/RNA & T AVESR G & H G RE IR

H o PR SRS 4SS gene B¢ mRNA DU (/8 AR BT R

oligonucleotide - A T &R LIGEE

7E mRNA HY ribozymes Kz RNA1 - A8 3E 5H7E i fF PN DAA VBRI A

B 54

AYESA - (BB R IRE R - DVRMECR R A RIIZEENE LA

FHBEFRIA -

16
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Long double-stranded siRNA precursors Short hairpin miRNA precursors
(pre-siRNAs) (pre-miRNAs)
‘\r‘-‘\ e 2 . \(
xrm.ﬂ"' *‘ =t
siRNA duplexes miRNA duplex
Perfect siRNA match with mRNA targets Partial miRNA mismatch with mRNA targets

W W§

; Imperfect Translational
miRNA 19-25 nt Endogenous P :
Match Repression
" mRNA
siRNA 19-21 nt Exogenous Exact Match
Cleavage
Identified miRNA ekl Al TRl o Physiological Function/Relevance
in Signal Transduction
miR-15/miR-16 Bcl2 Apoptosis
miR-1 GJAL/KCNJ2 Cardiac Arrhythmia
miR-146 IRAK/TRAF6 Bacterial Infectious Response; TLR-
NF«kB
miR-520h ABCG2 Stem Cell Differentiation
miR-106a Rb1 Cancer Pathogenesis
miR-let7 Multiple Cell Cycle Regulation
miR-155 - Adaptive Immunity
miR-223 - Granulocyte Regulation
miR-208 - Stress Response (Heart)

—+— -~ Gene editing in cell therapy and regulation
Cellectis ARENCFRS T EHM A RV A N GRIER T » CAR-T J&¥FR]
JBILAR > T P RS N R B T BT T P 2 RO BS R B FRERiTAH =] - &
HrHVR AR B 2 HERS - HE FrsHARSE — Ml ml e D SuRs g AT HY
[/ o MR ey b i AR MR ~ AJRe e A A R
& ~ DIk of f-target fEA  (HESE HArRHEEfE - —SLal TRV B

17



+=

R R i\ ] 2
ST Z =M
VIHEL TS BRGERA —
BEVARIAT - WHEE B R0 Fradaik -
A FAEG—
REAEH—EfaE AR
FOFE A G e el A PRI RN > TR 24
i = R MRS P St Bt T I R SR R o
FIRFIE E AN HEE B B xE P ZE R 2 (R (F

2V FHARS BZEI1EE FDA 7

P INEYE N R ZE L K BRI iR © 2R A B

e 22
GEEEAR

Al

BB R H A —ERIIERE - HAEE
TERESENFRRVIE L - INIELRERIR S 1L

Fhie H A

RIS AT dn R R AT B s SR S VAR - NILTE
# FAE T A TEERAY AR - 38 R R A
2 BRI RS - {2
At - I E st
st T 10 8 R E
{TmEs iz AL Bl Re R A B EIHY -

In vivo gene editing

Ex vivo gene editing

& ; ' -

Viral Liposome
vector
: /'/,,—«?-‘ Target cells
" }
ﬂ" \gl Isolation
i "Ny .
W Non-viral delivery
Peptides el
Polymers _~ oy Electroporation  Liposome  Polymers
e ) . g ll' HY 0O
K S

=

edited cells

~ A primer on analytical characterization : from mAbs
therapies
Northeastern University s&ElLAEHE Y)Y ONC &

B R AE N BRI SR A hn i BB TEEOK - LIRS

18
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A EEE R AR B AR AR R R B S A S AT RE 2Ry - 4l
BRI G Al i L — B B B 85 SO Ry KRR - S8 AR (A
YR > it alae E A R Ban Y22 - TGS B AR B
Tt —Falww Al EEEHEER B ELAEE TR
1B H BT HY AR RS R Bt dn s SO B AR R A o Al T A T i —

(i

TERRAE > REAM B BB L EGAF ¢ BN BN S - W
NG IREST i N s Em b I S KN G EEE

+= ~ Advanced therapies for various diseases and conditions marketed
and investigational products
USFDA s#%Eili7 44 H AR & _E A AR S AR B 77 o ~ S RO E e
JFEE > PEIIPE i H RTR A% A TR 33 B R B — 4R PR 2 Va R -
B3 B ATAHR R 9T e A H B EEAR B B2 /Y Mesenchymal Stem
Cell (MSC) - USFDA ¥R 40al e #ATR L SRR e L s - ARy H AT ]
IR AR YRR AT INCARER - H B PR st e RS - AL
EA B EZ e B o (EIGEA R RO AR R
e RBEEERTK o HArEE R B R EiTie & e iRt R e as
B s 8 A E B A TR i B e HH EB 1 7 DA 5 G5 i MSC R84, = 4
JEFRRCNT - 5 i A =

PO ~ Quality and regulatory consideration for ATMPs
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J5Ef Bluebi rd Bio A EMER T Z 4R R AL RN G BRI Y o B B A
& Bluebio Bio AFEINE ARG E M Zynteglo XS AEEE EMA
#7238 PRIME PRERZE EARTHICLFE SR T FIVEHE beta- i H BRI E
i - B A% ZE SAE B 15 breakthrough therapy M ZE8850E » TH
51 2020 FF b - AR AR BB B2 B S AR B2 plasmid »
cell line Bl vector HYEUG B E fnly - BUPERIREAY &I Sy - DA
T N\ S RE PR B B Ry ok e 5 - (B IS 5 20 VA B R R B H
AGIRFTA VIR SRR 58 - [EERR &4 Cont ract
manufacture/testing organization (CMO/CTO)ZR&E1EENTT » B4
plasmid LSS BIAHARIR AL IE SR = 55 - Pt DABIRISE 2 1 2R S 42
R - DVEREEE S QMO/CTO Y B A&kt » KRB AR A
i BT AR KA Qual ity Product Strategy ZREEHHZHGHE -
—+3 ~ Product Life Cycle Management
MEAE AT (In] ) RIS M 4HAHRAE R AR 5 i AR e HARYE 3 i
TRUE o FH AR S B Rl G Y AR e A HA BB A A (] D H R
pefn LLATRAVEES - TEA S BRYERIFIE N - MEDIRVEEBHE M2 M R
R M P EUFZ AR LU e B oK - BUZERIE ER - MRMHEGE
el RIS EIRR > T & BOAZOR ~ R R BLER A8 - 5T
AT e SO S o SRR IR HLAS B - B~ BRPRAT

PR BRI A B AL Y R TR -
20



THE BIOPHARMACEUTICAL RESEARCH AND DEVELOPMENT PROCESS

CLINICALTRIALS
MONITORING

APPROVED
MEDICINE

POTENTIAL NEW MEDICINES

NUMBER OF VOLUNTEERS

NDA/BLA SUBMITTED

IND SUBMITTED
FDA APPROVAL

0.5-2
3-6 years 6-7 years years
End-to-End Product Lifecycle = End-to-End GRA Involvement
(¥ RaD
&5 Commercial
+ Regulatory @+ Finalize strategy ® + AssessLabeling * ’ . -
Strategy | forhealth L | 2/ Supply Chain
| authority i an for. i !
+ Regulatory 1 interactions ! submission 1 |
. 1 1
Intelligence b Blan for - Pre;_:are for ! i
$ + Health | submission | Advisory ! [ POST-APPVL
S Authority ! ! Committee ! i POST-DEV
3 i + Phase I |
g meetings i Deﬁ\srzrables i + Phaselll i i
E « Draft Labeling 1 1 deliverables 1 |
| * Pediatric i i SUBMISSION '
* Phase | ! investigational ! ! & APPROVAL ¢
Deliverables ! plans (PIPs) ! :
i + Pediatric study i i
1 plans (PSPs) 1 ® L
! | + Maintain License/
! | L] Lifecycle Management
! . ; | Activities
i 1
i > ! + Maintain Labels
i # - Align submission ! .
| = plan with launch i Support
| g . i Pharmacovigilance
® g ° strategies !
EARLY DEV i i + File registration | * Support Phase IV
to PH1 /_,/’ ! | commitments, evidence
e 1 ¢ Plan for health | generation plans, use of
+ Define ) H authority questions | RWE
e 1 !
o i ! ! + Plan for launch i + Support pricing and
lobal ! M + Negotiate labels ® reimbursement
[ ]

PHARMACEUTICAL COMPANIES

o fehuonafolmon

75 ~ Strategic Implications

S|
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Session 1: The Basics

08:30-09:00 30" | Registration (light refreshments)
Opening Presentation / Welcome ]
09:00-09:10 10 Jared Auclair (NEU)
Congratulatory Remarks
09:10-09:40 30" | RHSC update and Introduction to Roadmap Srini Srinivasan (HSA)
09:40-10:10 30" | Review of online content Jared Auclair (NEU)
10:10-10:30 20" | Coffee break and Group Photo
overview of types of advanced therapy classifications and | Judith Arcidiacono (US
10:30-11:30 60’ _ ) -
different diseases/conditions. FDA)
11:30-12:30 60" | Targeting cancer Shirley Bartido (Cellectis)
12:30-13:30 60" | Lunch

Session 2: Examples and Case Studies from Session 1

Case Study 1:

o ) ) Judy  Arcidiacono  (US
characteristics of hypothetical cell and gene therapies and FDA)
13:30-15:00 90" | ask the students to identify the classification of the therapy
' Hans-Juergen Fuelle
(Agree, cell therapy allogeneic, cell therapy autologous, ]
) (Novartis)
gene therapy, CAR-T, Cancer vaccine)
15:00-15:30 30" | Coffee Break
Experience of regulatory process of gene therapy to initiate
.p. o J ] yP ] .g 'py Gentaro Tajima (Pfizer)
15:30-16:30 90" | clinical trial in Japan (including environment risk
assessment)
16:30-17:15 45" | Stem cells Kevin Broadbelt (NEU)

Session 3: Types of Cell and Gene Therapies

08:30-09:00

30

Coffee and Breakfast
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09:00-10:00 60" | Car T-cells Michael Kalos (JnJ)
TCR T cell therapy for viral-related cancers and viral o
10:00-11:00 60" | ) ) ) Lu-En Wari (Lion TCR)
infections in Asia
11:00-11:15 15" | Coffee
11:15-12:15 60" | AAV-based gene therapy Keith Wonnacott (Pfizer)
12:15-13:15 60" | Lunch
Hans-Juergen Fuelle
13:15-13:45 60" | CRISPR )
(Norvatis)
13:45-14:30 60" | DNA/RNA based therapies Kevin Broadbelt (NEU)
14:30-14:45 15" | Coffee
14:45-15:30 45" | Gene editing in cell therapy and regulation Shirley Bartido (Cellectis)
A primer on analytical characterization : from mAbs to Jared Auclair and Jaffrey
15:30-17:00 90’ )
advanced therapies Agar(NEU)

08:00-08:30 | 30" | Coffee
Advanced therapies for various diseases and conditions | Judith Arcidiacono (US
08:30-09:00 | 60’
marketed and investigational products FDA)
. . _ Jessica Snow  (Bluebird
09:00-10:00 60" | Quality and regulatory consideration for ATMPs

Bio)

Session 3: Development

10:00-10:15 15" | Coffee

10:15-11:15 60" | Product Life Cycle Management Snehal Naik (InJ)
11:15-12:15 60’ Strategic Implications Keith Wonnacott (Pfizer)
12:15-12:30 15" | Conclusion (link to rest of curriculum) Jared Auclair (NEU)
12:15-13:15 60" | Lunch
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