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Products Conference ) | FZET & A EEUN 2772 (Parenteral Drug
Association Europe ) Fp#a#t » & rh a2 S8 A H LS L B B fn (ATMP) 2
GMP #8885 0= ~ ATMP 2 505 (AIFER CAR-T 4R AR EE ) ~
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= ATEEED

Wi LA RS R o 2 #E 2D - B an i S5 eI SA th s R AR /N1
Y] (H{EERERECRIARZERNS ) EREEIRrT48Y) (ks - BEikbides)
AT A B HE B A i (RS U E R ~ ERE R R sHE TR A on ) 24K
IR B, - SRR mEEYERSS (FDA) 1£ 1997 5 oAl 757
Fr—(E4R G A Carticel - HAH ERSHYECE SHEK - (RGNS SHHE 77 B
CH AR P FE - fie 1% PR AR E S B 2R BN 2 B A 7 > LUMEAE 2RV Ros 4HE% -
5391 > 1 2010 FEAHAEGFRIE R iE 2 FE i Provenge B RERAZ AR » HA SN
TAER o £ RIS DR PAP-GM-CSF B \ B AGHY PR 2R eSS MEE
HLrft PAP (prostatic acid phosphatase ) Fyai5IFREESHAE_EAIHTR - ifi GM-CSF f3l
LIRS RS R TR EIRAE T » B NERRENNER IEERA > #liEt
BEE SN T YIHEIER - DABERATA PAP HUR Z fEAHAE - BXEEAE 2012 EH 4
Fr—EEN B Glybera » HAF] Adeno-associate virus(AAV)KF A THRENE
ZHeEEHERS (Lipoprotein lipase ) BANE ARG H AL - DUGHAEE H RG>
REAE R B EEHIEHR 3% -

AR S R R A AL & MO 24K 7% & (PDA Europe ) 234 -
HARIFERIHER - IR 1946 4F > RS EER RO #5004 V) BRI LS BlE
T BRI R i 2 B - B4 A E ER A R ISR Bl et > (L5 5e
THER SRR AE (e SRR 2 ST » PRI ME T B S ME B e e v oA (B R D8 R
SNIACK T & mEHUA BRI G 7 S B A B e o B S e R B4 L

BEPEER KA B B R S i A AR e o 5 B HIHEE TS S |
N AE e BRI TR o B PR PR
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106 %6 A 25 H | BifE(&dh)
2HIH
106 526 H 26 H | #RZ(FEIEF FLfmPELEE)
2H—
106 426 H 27 H | &40 " 2017 Gyl B e bl & |
2Hi— ® GMP Hl#EifH/ Lk En =
(speaker : Rocio Salvador-Roldan 2 517 )
® 77 ATMP EUEEHITRES
(speaker : Christopher Bravery)
® CAR-T 4fififir HEh LB
(speaker : Ulrike Kohl)
o [HERrAHAE 2 AU E S
(speaker : Marcel Hoefnagel)
o mEER R ITE
(speaker : Luis Meirinhos-Soares )
106 £ 6 H 28 H | &0 " 2017 S0 B0 e bt &
2= ® At ERE A Al = 4l KR E
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£ 2
2~ FERE
@5 55— K Dr. Jonathan Appleby B35/ 148 ATMP 2 282 K BN ATMP 7

anZFRIL () o 2R B 2 RGN B REL T

T~ BON B an i e H
BAEFED) | A | fEi AL HNESE
2009 Chonftro- Autologous Tigenix Cartilage
Celect Articular cartilage defects of the

derived chondrocytes knee

2012 Glybera human lipoprotein lipase | UniQure Lipoprotein
(LPL) gene variant lipase
LPLS447X in a vector. deficiency

2013 MACi matrix-applied Vericel Cartilage
characterized autologous defects of the
cultured chondrocytes knee

2013 Provenge | autologous antigen Dendreon Prostate cancer
presenting cells (APCs)
and the protein called
PAP-GM-CSF

2014 Holoclar autologous human Chiesi Limbal stem
corneal epithelial cells cell deficiency

2015 Imlygic Genetically modified Amgen Unresectable
herpes simplex virus melanoma
type 1 produce GM-CSF

2016 Zalmoxis | allogeneic T cells MioMed High risk
genetically modified hematological
with a retroviral vector maligancies
encoding for a truncated
form of the human low
affinity nerve growth
factor receptor

2016 Strimvelis | autologous CD34+ GSK ADA-SCID

retroviral vector that
encodes for the human
ADA cDNA sequence




(—) BEERUEIHE (Good Manufacture Practice, GMP)

=EALG

WS B EE i ( Advance Therapy Medicinal Product, ATMP ) fR{EEEF 1Y
TEFBERRIERE T - BTG E RS TARE S ATMP 8UE A H (T
TR EURR > S E DU RS EE S Y G 0 ST GMP HA S R SE i T S S B
HIERSY » GMP Z FEHEATR -
(NS = 4 ¢ = e s oL 5 Pl
2. WE RIS B S TR A ARG B A R A -
3. B {E&MIIS I Z4%  HECRECAE PRI starting material )~ J5UH raw material )~
R Y R Y R R RN - A AR A R A B DU & SOk (R AT
4. BOR e DIMECRAEEN—2E - HESTESHBER -
A EENSEE R 4
6. B TRIE RBIAE PR 2 AT S Rk o S A i R PR B e TE R T
Brife it -
7. EEE W SR AR ATMP K EB AP RHRIER Y el M -
GMP $55 [NZHHZL T
(1) FEAEEERY 5% (Risk base approach, RBA)
ATMP A B i B8 o\ e B2 A W R 10 SRR ~ SRR 9 AR DB R
EOBERBENVEE KR (RRARIGEES) - HAFRiask s
(AR ~ A RBIRA S EAHRE - (ErEEHIEER AR [ > ATMP
B P S TR B O AR A R BT A VB B (R T RE S
JE I - R MAIARE) - RBA AEFalisE pa it sl te iy Es 2
SETARES, ~ FeflT R AERE LAY A S S E R DR -
(2) J5k
JFURHIERZ (o P s B4R, - (HERER g T A TSR R R FTHS: - Al A

A

i



(3)

(4)

SR SR b i DA TAd - BiE pe FEHE T D AE 14 R 2 2 MU AT (R
SRV - B R BREUE E 89 7 AR IFRE nT i EHE - ATMP S5
P e L E R Y R T S 4V E MRS B B AVAZEE S —20 I M R 5 A
TR AR A B A - 0 SR\ fs A 7 0 G ~ R PR e B 21 ]
PR - RS AL FERG P it 2 AnBe ka2 nl DAgEny - 52 € b
i&f ] (marketing authorization ) FYESEEE mlFRE (AIAHEAT ~ AI0F
HED ~ BHED ) - MtERFiett 2 ik EE S A FHED - A EEE
EAEERIUER  RIVER RS E PSR » IR &R R Ry
GHIR
REAaRT

ATMP L& ps fEEREE fLIERGHYEE M B2 B TF a4 EHE (R4 E
Tl ~ BT SR ITH ) » BB AR KA — 0 Al e RS AR Ty 2K
HYEEARRE - BEAL - BLIERS BT (A RRIRERAE R - B8R B & 2 58
FEE T o AT e T A o X [ e Bk (R B P At SRR B RN MR
AR 1% » MEEREE I SO Rk AR AR IR AR 2 8238 FORRE - DA CRAM AR
ZREEME -
BUFEHRERYL

Ryt mn < BUERR Fp R B FIRME - B RIFAVA MR -
I AET TERRRERY - BRI IE e dma THERGTE S WA BTG EEE S
At E B - BRI 2 AR - HERUB T A ~ BEES] (in
process control ) 7 TH H ;A& AEAE o R E B HI B S0 BUARE S BT Ao %
Z R ECHERR SR BRI AT » A KA EFEF RN R 2 8
S - AT PR (LR E e A e AT RS dnRE T S AR -
PR Ry R & 72 i 2 4HIREL 28 TS A TR IR LSRR e A i IRV
1. FIFERMERE (surrogate materials ) #E{THERY : EEAGHPRIT LIS -

(s HEEHE 2 VR A RHE T DABEZHY - B UMl TR s TE

Sl

9



R Rl - EEEHRIE AR - MR - e ERE -

2. PETIERERL (Concurrent validation approaches ) : (T MERER R — 18t
TIEH AR » —BEETHESEE 218 - AR RHATR Bar (b
WA EGLE - SR OHTIEMERSUE FI 2 - BRI EE Y
SAtES - TR Z AR R e ER - KT AR T
FZ RS R > ISR GURR B I R e A i 5 B

3. [EIFSALE A SRR+ A [ BRI R [ A e il - SRR RS
FHHEERS -

(5) fERRAERER

(58 AR B A B A TRUAR R DURIG LS P 2 A0 o

AP 5 H, - ey HARRZ MY & - BRSSP A 52480 %

WS E K B 6 18 B BE K A 8 S I T R D AR B - (B

e 2 AR AEREIRREA 6 {5 - RURESCRT DATESE — b S USRI - &

B A% E S R A BRAE SR AT N S E FE O A5 B - P REESUER 2

A ATREZHY o

(6) itk (Retention of samples )

L. J} : BRgIEUR (41 cytokines ~ growth factor) S AT RERYAHE HRE
EREENY > IR H B £ A S TR 2 A BOHR %
1 4F o

2. FEIRMR)  FERREE RSB TIR 2 FEARUIIRE | F - HRAEA
PR BV NI 2 B B8 ATMP SECEISIMICE ~ 5248 ATMP -
AT AR FHEGEE -

3. ERFES | ERBEARUIIRE 1 4 (5 2B B ATMP 50E B RN
O~ Sie ATMP - RITATDUR FIEARE -

4. FRRRHART AT DUich e M RO e SIS RETERTAE DUS AR IR
A T -

10



(7) EE4H (Reconstitution )
B A T HEMPT TR TN R RE RIS 21T R - alfEJE
GMP a2 i Thmh(T » HATRElaE -
L g~ 5% ~ AR ENR ~ BERORR (2] DMSO) Z AR 2B
EPREFEAHBAREE (ASLAlRE) - EFEHETE
2. FVERIGRERRRT AR o
3. RMEEFERZAER -
4. ERsEEERYHAY - R mELEE B SRR - ERIEETER S -
BRI Bt AG BL H AR & 2 — (BRI 5E) - fEZE GMP #
H NHETT o
5. ProrEEmn RE 50y o A —BeliRefE s (8 A EIRY R &
6. ZCHkEIEIR S I/ IR - R s
BUS e ER IR > DIMECREL R /A S R AR ERY » R fnfifif T 12
NEH ATMP '8 ~ 24 - AUMEHIEESEE - BUErEERG TR =4
21551 ESE ~ JBRE LUR R A Lo B S R A AT B o
(Z) #mEPiEZE T 4G (CAR-T cell therapy )
Chimeric antigen receptor T (CAR-T) #liifiasF - HAARFRHEZERRIMGE
HEHSH T MEAAEEOES - (8 R — (o] DR R AAR | 0 745 G HY“CAR”
P BRI T M 4R B A Pl B G R AR IaE ) - P A AR S te i
R el 1 R A N LUZ S HIRER ~ JAREEERY Y - HE7E88 CD19 HERIA
1> B 4HiHEEL B ARG ATSEAHAE - A ek S mErdi - BEAE T B AHARAERH
FESE B &R CD19 » [Ntk CD19 aJpl Ry B AHIAEHE B ZEAVAEEC » #T4F2K CD19
CAR-T 1£) &R MR RESE A I 5 BE AR 2l FH B SRR Novartis FirBH 2y
CD19 CAR-T {xHFGFIES A ED AT B A M 4Rt B s (ALL) HY
25 AN EE - HESHHBA MR E R R E - A 2 BEREERE

11



15 (n=68) HR » 83% 2 GFHEETE 3 (8 A NEEEEIRBL B4R - 51 6 (&

A - 89% 2 BB RS » | FIFAIYHE 19%FE » IR AR -

U 2017 42 8 H 31 HAEEBIHUSZEYIET T56 » Ry A A0 R EE LU BRI FEIE R 2

—4RAAE 5 1M kite Pharma FTFE#¢Y CD19 CAR-T RIS AN AFHEEEMEIRTE =5 Sk

R - IN5e R = BIREPR SR AT S5 B S B2 T8 - AEE 2017 AR i -
(1) CAR%##E (E—)

F—f CAR ®& T —(E{E PR TS & Y B s RS - s b
transmembrane domain F/1 signal transduction domain (CD3() - &5 —ft CAR
FAIMIDAT 1 co-stimulatory domains( %1 CD28 =%, 4-1BB )> it DL & CAR-T
MRERIPURAE SRR E S S RIEDE(L T AREAVERSE - (R T 4HAE ] DU 4
EEANEET - SRR EURE 1Y CAR-T 4HHE{ER ARG N REST
AR A S E A SR EAIARE » 5[ R AR M & - 5=~

CAR FIIZ2ZESNE 10T 2 {f co-stimulatory domains -

sec —pe .
A\\"“ On(é &Z¢neration
et "AR

e
5\"‘7 I's I\‘l
i

Cell nucleus

B« =% CAR G GEEPORBRTE M)
(2) CART HifRIHA] (=)
CAR-T 4HHEATHH CAR PRABRTHURAS SIS (LA BN (40
L2+ IL4 ~ IFNer ~ 1L-12 ~ TNF) > 1L-12 5 LB 5 NK 40560
41 55{147 CAR-T 4R35 531 perforin U5 granzyme S Fas/Fas-L

oo MEAAEERET -

12



CAR-T cell

proliferation
(o o)
. -
Muc.rophdbg NEK cclla ( o ‘ )
c \ 0 proinflammatory cytokines
. o a IL-2.1L-4, TNF
. IFN-y, 1L-12

FasL G ran7ymc -——"‘ :O.
= /). <
° \-/- . Perforin
&

TAA
¥

Apoptosw Nccrosls L}

3 Tumor cell ( )

& ~ CAR-T fifRaiid] (BRI EER)
(3) CAR-T #ifiifs ([E=)
A H R B AR T (iR st AR E(E - Z 1A SO
R B CAR BL N 22 T AR (0fs K1 T 4R m g =3 CAR
SEYE EPTAR R AVAREE H o B AR AR AR R IIRE © B
&R CAR-T 4iHEEIE 2 ARG -

PEMC colle;rtﬂeﬁ for Patiem recieves Anﬁ%g CAR cells
genetic modification lymphocyte-depleting retu to patient
chemotherapy
1 Ex vivo cell processing

0.0 ,,
T-cell activation —= Transduction with gammaretrviral —e=
vector encoding CAR pene

B= - CAR-T Blisif2 (LR &k

13



(4) PRIELHKEY
CD19 CAR-T 4lIHE & B RERA A MR [EI » i ZRBR H— LR PR
BITER » afelt RDARREIE SR BAE - o 2aZ aReii AT mEE Pk -
1. 4HAH R
872 CAR-T RIEEE AR IE A i 2R BIE - Bt T HEAY R &5
TEERERUS B HVAARIMER o RIS [REREEN - 285 ~ LR - R BR - M
VSRR o HATETE CAR-T 4HiR6[lins [REOVAIAEEE M - BER B AR
FIH -6 SZAGHEPT4EY) tocilizumab SREEf# -
2. BAlf#E =
CD19 CAR-T 4HH0/aR(E A% B 4R SR (CD19) » BN ERESIFSE
FERE B 4Hiff - thAESRRSEIE R B 4 - (RIE B 4RSS 5~ 4 (REED
B ATl B AHAEHLE ) N2 AT LATH R AVEITER - {REENY B AHAERE(R T
BUSHUASHYRE S (EARSHHURRIVEE T N - H AR b R As A AR
VES R ER S B AT 1 2 F R
3. CAR-T 4RGP H Al £ 26T R AR - (¥ B E E LAV ERSH (solid
tumor ) BFFEATy = SR IR - PRI SR S B AR (B ey i
RS - CAR-T 4HRRLVAR A B BGRI P Bl S8 E ] - (HRIEE A AR
RS A B PR A T RE S IR S e R AR (R D - RSN TR RS AR
CAR-T 4lift 7 ERE R Aiift ~ SR e IR AR B 4l 51~ 23
PGB - ERPREBE S 2P —(E&5RG RS 1) B4 (£ 3% 52 ERBB2 CAR-T 4
BERE S RIZIET » AT HR AR T RENY CAR-T 4HHE » &
(i it _b R 4HHE D 222 Y ERBB2 145 [FE(E 3R AR Z 00 R EFET
AR IE RS T FiEi s - ZEGSEER  EMEE0E A
o
(5) RAEE
1. iR aRE N —(E CAR-T M eSS - HRTC A EER

14



Far (ALE - G - FiYIlES) AVERIRSUSRIE AT -
2. W EEGT LRI R i 2 21 - ATRETREg I | ¢

a. AR R PEEORAVHUR (AL E R Y EGFRVIID) -

b. U CAR-T dHAEHUR BRI AN T - DR A E T =
REEHREREANAE - A2 [F R R IR 4R -

c. FETEEETHRERY CAR > 2 {[E CAR [F]HFEARERIAAE b2 R4S &5 4 RE)
/b CAR-T 4HiHE - (AL - BIfEEch—{lE CAR mI¥fEERATH R AL 5 4H 4%
TRV ERE - hAEE CAR-T ARG - FitiEs CAR-T 4iH
bl DS

d. H A Hi%bk (41 inducible Casp9 HAIEA) -

(=) HEE4H (mesenchymal stem cell, MSC) &%
(1) RrEwsdiEEALL TR (BE) » # MSC EEHlaRE T
1. 73{BREST : MSC E AL RshiiB 4R ~ W0 4Rt - ILBERAMAE ~ AILIAT4HAE -
AR AHAEL ~ JrhaCaipe - SRR B 4HRE ~ R A7 4HRESEAYRE
2. 5557 (paracrine ) {EF * MSC A7 b4z ~ #{LME KAERAT -
3. RS FAEITIAE + MSC HIfIHIAERIY T 4HM - B 4HA6 - fehikze4pt - Enx
AHHE - NK 4HRE(ER - WEAE38aaE T 4HREqk -
4. fr&l (homing) i © HAMIRZGLHEHITIRE -
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/ DIFFERENTIATION AND TRANSDIFFERENTIATION \
POTENTIAL

MSC-BASED THERAPY
- .y
Bone
Blood
Chondrocytes -l Vessel
9 Nouron-like cells
Adipocytes _Tendan _— e I ond
L E pithalinl coila L
Muscln Myobiasts s
Pancreatic islet-like cell b :—' )

VY ~ AR 2 DhRe il CERPIE T & &R
(2) MSC EiERaER EHIEM
1. BAEY)EHi7E £ (Graft-versus-host disease, GVHD )
GVHD J&—THR R REE - 5284 50% 32 SR M S B E LU A 1
B FREERYR A > CEE ISR FRA R - A 50-80%H i
REGERGET 5 AL - Fh MSC iEFaEiThaeavRetE - T AR R AR
#Z (TNF-oand IFN-r) AYEA - Sl HLAT A] R T 4R R K D AR
M LUEREEHE RS SR e ERY M GVHD R A - a] (E HAFSERE -
AEHRTFEAR (AUBCVRER ~ AR s (R T B R R )
2. LIMVEBRIE (AL HUEZE R P Cofim )
7 SEFE R MSC S AT IRENR - IEAERIEHY LAILAHER » DGE 248 L
HYZHRE

16



(3)

(4)

R GACERISTNGIE 2 dERTT W)

2 SRR LRE Ry — TR e M - PR e e AR R e AC A B - 1T
BRGNS B 7 SRR MSC iR TAe ol LUIRIHIEEEE 32 K
JE& - PREEFHACATAL -

CHRE R (ARAEMERAETR)

i SR HHRF MSC U5 HE A BRGNP ET T4E G HERAYIE R > [FINF S ENRHE R
B AT E 5% SR S - FREARIAT S 3R R MERIT S [HEHY AT B AN 2 -

. BRI (AKIBEEIE )
B ESHE (CAIERERAE)

T SR MSC 5T B IR - 248 5 e eI T RE f (B R &2 -
MSC Hy# I
B4R AR S (International Society for Cellular Therapy, ISCT)
Y 2006 FF-E R E iR R R AR AR T
| RN E RO T A iR A RN B E -
2. TR ERAREE AR - CD105 ~ CD73 1 CD90 £ [5ME (=95%) iz
. CD45 ~ CD34 ~ CD14 ~ CD19 fil HLA -DR E[&Mf (=2%) -
3. JX invitro NRE]SMEAACEAHRE (osteocytes ) ~ 4R (adipocytes )
IS 4HAE (chondrocytes ) ©
MSC (&g 2 AT
B FHA RS EY - fRIE MSC 28 SHRr I miFl A 2 b 77 A MER
MSC H5E M » A5 in vitro B¢ in vivo BYTHEEME (AEWREME) HIE - #E M
A SR A IR L (B el B T RE P LA HE FHERAY RS » BB E MSC
FE e A SRR RS - AL - VRAE SRR TR MSC AR - (RS
MSC ZEinfFaa EHVUE - DIMECRAE S b3 FEEeeaT 7] _ it AR WS
BRIy — M - EE SRR 1A B R fnf YA RSN > IR AT A
N
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1. BUERASE  mRE R T SR SV BRE MSC R EH BA S HIE 2 280
[EAFAIHY MSC fiREEm AL - IR AT A RS R B A RS E TR AR
[ HE

2. BUESEEHIRHILEEIE AT | S T SETE R & R TR &
FoEPRBUR S 12 MSC {5 BAMHIRVAIRDEME - IR LIS EE R
BURR S Y MSC B2 -

3. FEmmZEEMEEEE © MSC B i 22 E M IR A a2 R - 281
s AR s T AT e AR R R HL AR M NI RS A B A E T
AR A RE D AR SRR SV B R & Z R IR ORI ) #I5

7L o

=

(5) SEKSE—{E MSC )& i Prochymal ¥ 2005 FEAEAIZA LT - FILUEHK
=M GVHD » DUHSUE A ERGH 2 A2 R s Bl i 1~
1. Prochymal fz F 22 7 i 0 IRV HICEH GVHD » (AL > Eiasti
MSC ¥ EM BEZ4IHE (peripheral blood mononuclear cell, PBMC ) 4=
s AR ST » 283 MSC ¥ PBMC 1 4: B AR EHESUE (BT -

MSC dose-dependent effect on anti-CD3/CD28-
induced PBMC proliferation

100000 JE

11 Tl i, i ki|]ik

= 100000 - f <o
(&)
Yoo N OO
0 H & =

0 156 312 625 1250 2500 5000 10000
hMSC 75P5/well

&7 ~ MSC #f PBMC ¥4 7 HIE ({EE (BRI S &k)
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2.

ErEERRATIA] PBMC ¥4 gE I A RAIRVARS (R—)

Marker Justification for marker selection

Prostaglandin E2
(PGE,)

PGE, suppresses immune response. MSCs produce PGE,, and
PGE, mediates MSC-induced immunosuppressive and anti-
inflammatory effects in vitro.

Indoleamine 2,3-
dioxygenase (IDO)
enzyme activity

IDO is an enzyme inducible by pro-inflammatory cytokines such
as IFN-y and TNF-a.. IDO inhibits immune response via depletion
of tryptophan, an amino acid that is essential for immune cell
activation. IDO enzyme mediates MSC-induced
immunosuppression in vitro.

Tumor Necrosis
Factor-o ( TNF-o)

TNF-a is a pro-inflammatory cytokine playing an important role
in GVHD. MSCs inhibit TNF-o secretion by immune cells in vitro.

Interferon-y
(IFN-y)

IFN-y is a cytokine secreted by Th1 cells that are involved in
GVHD development. MSCs can inhibit secretion of IFN-y that is
beneficial for GVHD treatment

Tumor Necrosis
Factor-a
Receptor (TNFR )

TNFR is expressed on MSCs. TNFa is present in organs
targeted by GVHD. TNF-a via TNFR up-regulates secretion of
PGE,, induces expression of IDO and stimulates MSC migration
in vitro. TNFR is a mediator of MSC biological activities.

T~ ERH] PBMC H A= RE T A BRAVRESE

fIH PBMC 4B HYRE TTIRBEE T

(&)

%gﬁ&f/ﬁu MSC g<<<

BRRR R g &R

3% TNFRI anti-sense oligo {F F[FE (& TNFRIFEH 1% >

sa & TNFRIZ AR BV

Correlation between TNFRI expression and MSC-mediated immunosuppression

60000 -
50000 -
40000 -
30000
20000 +

Proliferation (CPM)

1

T 180
-+ 160
- 140
-+ 120
- 100
- 80
-+ 60
T+ 40
T 20
-0

= Proliferation
—o— TNFR, type |

TNFR (pg/mL)

2 3 4 5 6

1 - PBMC control; 2 - PBMC+MSC; 3, 4, 5 - PBMC+MSC treated by a 2 uM, 1 uM and 0.5 uM TNFRI anti-
sense oligo respectively; 6 - PBMC+MSC treated by a 2 uM TNFRI sense (control) oligo

[l 7~ MSC RHlIFIRETER TNFRI ZAHEAM: (&

SRR T e &R
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4. Stk B [EHRRE & HY MSC 2 TNFRI 236 & A PBMC M4 AYAE
(=)

hMSC analysis from different donors

Experimental Design:

Cell lysis —— TNFR detection in

Frozen cells Thawing lysates by ELISA
atP5 — and —
(30 donors) counting Plating into 5 days later
96-well plates ——  KpBMC proliferation
with hPBMCs measurement

Experimental Results:

Parameter: Mean+SD Range

TNFRI expression 29+7 pg/ 106 MSCs 22- 36 pg/ 106 MSCs
Inhibition of hPBMC 59+10% 49- 69%
proliferation

F= - IR EAREEIEERY MSC H TNFRI FIH & S AIH] PBMC 44
MEE ) (ERIRE g &R
5. BT RER S cut-off (H ([E)

» Potency cut-off point establishment

Experimental Result: Potency cut off point is 13 pg/10¢ hMSCs (mean+SD)

_ 60 — 75 71 70 -+ 80 E
2 5 023
250l o
3 teom 8
= 40 + +50 £ °
E 39 s mmmTNFR
S 30 | T4 ¢ ¢ _ proiferation
. 1 T30 g g
z 20 12028 8
Lo =Q
E +10 € %
0l 0o &

0 1.25 2.5 5

TNF RI anti-sense oligonucleotide
concentration (ug/mL)

[~ S E R cut-off (HZ T (BRI & &)

6. JERSE RN REZEMTE (B0 - SR HRNEHRER
cut-off (£ Z F#FRE (=-60°C) » HANAMEHIZ BRE T0%FER AR
e HRAE A PBMC $E4AYAE

20



« Temperature tolerance study —

% b

% Viable cells

Cell storage at higher than -60°C:
Cell viability < 70%
TNFRI < 13 pg/mil cells

No inhibition of \PBMC
proliferation in vitro

-80 -70 -60 -50

TNFRI Expression

B/ - GEEREEE g CEROR TR
(U) EEREE 7L (Alternative methods for sterility

test )

RS T AR AR AR E Y ) BB E R PR e E AR
FHE N E T BOZE 8L (European Pharmacopoeia, EP) £ 2.6.27 & - FL &4l
ARV AVRSE R BOM &S 8 B# 4 (r{# /5 (European Directorate for the
Quality Medicine & HealthCare, EDQM ) JRIEEITIESTEEHAZS » A 2017 4F 7
A 1 HEdaa4sy » HEsTER T ¢
(1) (EaT40 R " AHRREYR) ~ i Yta%s  (Microbiological Examination of
Cell-Based Preparations )
(2) [EFEEmA RS 7 AHRAR S
1. ] - SRR SRS U SRR M B PR IRRR - BN B R Z 4
R AR > SRR N 3~4 H - AERNEEEUNG - IR AR
1% EP 2.6.1 JYX B RIHIE S8 B AEYIRRE - T 25 iatk
(Negative-to-date ) | {4{F FyzE i R SE iR oY P EREE - S 4HAEEY
PIESEARR S - &CHEsY T i2S etk ) ZEEE ] Riekass R -
2. fmimdHRR ARV TEYE FTRE AR 4R R - AR Ve A A
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BT EAR (M ESGERMRER) AlReA IR - PRz -
Rl on 2 o 2 AR R A 4 BT

(3) BFEMRAZEERE  minEREREE R ARSI EREV T B RIBITA
i RN S AR A i R AR, - BRI AR 2 14 1 - 5
B HVERERE (N2 Z Ay > i &y 30~37°C > 2RI fREHAIR
fir < AR > IR 35°CZ A RNMAVRE (growth-accelerating
temperature ) S#UHEEERT i S ) BEERE o AN EREAERE
EIRBUT AR - (LA RIECR EEEE - 20~257 (4F&EME) K 30~37" (AR
A - PURE RS R ERIR B2 0% - RIS B R e 2 7]
RERRGZE -

®NU  [FEHE B EEEAREEE & TR RS SE R

TFEMEMEYEE REMMEYIEE
S 20~25°C (HEEA4) aco P
BT s s0~35C (ABibag) o (HDIERSD)
\ 35~37°C (HEEA4%)
ETE ~37° ENA
I s | Er v R
BETE — 30~32°C (HEMEZSR) 30~32°C (HEMEZSR)
BETEY 30~32°C (HEMEZSR) 35~37°C (HE#EMEARS)

* B 20~30°C » FIREE M EMAEYRTEE - AN EE LR i E R
BEARE e NS — iR E A -
(4) frimHREGEEI AR S AT - GH R AR EEFEEET
P2 B o HPAERN A BB LR R AR RS 12 /N F—
PR AUE TSR DR IBB2 M « AT T A R VR B Ry S (RS E
P&t > BRI AT E R R BRI BB 4GP - E s BRI A R 2 B ] pE fi
RN - RS E S S R AR e Y T A A A 2
(5) HrE (7574 (alternative methods )
1. SEETRIIEE SR
H R AR i S B A MR RS B A B AR B 2 B R E A
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TGRS (AR AITEZ BRUTRSE 12~24 /NF) » 2
& LU TR A R R 8 (U575 (AR R ~ AR R
KA RS ) Akwbe -

2. EHEEEA
ARSI R (A28 NN ) SRR DT A S AR B i A A
AN > AT AA SO B R B REEANE (AR HEE Rl ~ (AR
BRAEMASIEE) EITHMEYRE -

o SRR A A
(1) E@mtz "B#bAERZE, (automated growth-based methods )

1. VersaTREK : HFE (HH P gl L% EEA T RUE I REES - DURIGY
WA R AR - RSRZE RS AR B AR TS R BR T 1L -

2. BacT/ALERT : HJFH ([E 1) (A g & A B L RUERS ( colormetric
sensor)  EMAVIPIAAREF - SR R bk - SHRERNEEZ
FEIEERE 2 LS - S EhRBUKEINITE - G A SR T RO RELSHY
Beilig's  BHEE RGBS R o BRI AGSRIV IR » &—
WEER A —4H LED &5 as RSP ERUERS (Photodiode) - BEEIEEITIE
W E S5 L T A RCEE 0 R =S < BR O DS88  HLEZHEE (Reflection unit )

_ Liquid Culture

light

Photodiode

& /1 ~ BacT/ALERT ffllJf B (ERIACR B 7405 )
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3. BD BACTEC : HJFHAMAMAEYIE R R R E LN S bR e
pH {E » &l EHRESH-FEMEEREE 2 &R EIESS - 20E
A 5REREE A LR BT EIELERYIE T -

(2) BEmmfbz "&RJ57%E, (alternative methods )
1. Growth Direct - FRfE41~ ([&E+) :
iR AR 12 BB AT A e RS (U4

E#feE (autofluorescence) - Z{&FE AR S AR RN A EE A4
HIEYGH, -

filtration _\ air /_
€2 "= 452

surface

membrane

5

& ~ Growth Direct Z fgnflitie (ERIHCR: B J748u5)
2. ScanRDI > Hjfgsn i ([&E+—)

R B IR AT A b R AR AR R FR R RSB I AR L. -
TG 2R A AR ARG N TR PR R G B AR E T
R e/ Mg (fluorochrome) - Bt/ NG EERRAEANEA > A
BHNEE AR A - ZIRIB R RS EN O HE RS A
EESH -
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EHE}"[TIE F
|

ree fluorochrome

Viability
susbtrate

Microorganism

[&+— ~ ScanRDI Z A HIJFHE (RO B 77 4805)
. Milliflex Rapid > HRFEAT (E+=) -
S MRS & A Triton X-100 2 SBAME LB S5 M4y
RS ) o FIFIF apyrase [EAHREAAR R REIC 2 ATP 53 > BLAT
PRI R B BRAHAEA ATP THEGTH S BR » &5 o1 AR R P E A
BN REARE ) 1% FI IR ATP-releasing reagent f{i4:
VIR ATP RERHIZR - AR S 20EE (luciferin) 22
(luciferase ) =7 447455874 (bioluminescent reagent) - 7 ATP £ %
SCRERERHERT » G4t REE HPLRREMES A H
I ATP AL FTATEHI YIRS - TEEBR4TREY ATP T481% - ATP
FIR R AR5 A 2 BATFRERE - B A NS YR P A E
EEEMEYTSH -

Sample
©-» = m. &
Membrane IOy - .
Filtration o l,lhdlmn = Spraying Imaging
o Mllif] growth medium Results in
via Milliflex ponss
90s

[& -+ ~ Milliflex Rapid Zig il (BRI B J745E)
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4. Universal PCR: EJE {4 K| real-time PCR {5 H|4HE 16S rRNA E[H -

() dfEaEEmLZ £EYIRTF (Biopreservation)

HEAE (autologous) Z(FAG (allogencic) HiAEBRZ SHADGR A - &k
TEFER IR A S LR B R OB B E nI R EE RS - B4 MSC /aRE e
LLAHIRAT (cryopreservation ) J7 UL 4HARE - DARERRE Snle s — S0 4HHE
VAR AL E RIS SE B 2L B AT NR R - g DR R
(hypothermic storage ) J7= PABECRAE— BRI Al 4EFF R A EE A G - BAFHY
A WNORAF R AT RE CRAMAEAE H % AR B2t [ 18 IE B IR AR - 2 i v ] AR s iy 4]
A ER R RS IR G NI A R A e an B PR E R ERPR B2 &
FERE » PRETR
(1) RHECRFZRHEDE (=)

. B HRIRER B R R e RIRER 2 FRE

2. MMAA RIRGER] 2 2

3. AR RORER RS

4. JK¥% (ice nucleation) FZREERE

5. REmERR

6. fHFIRE

5

8. AR fL P 2 R ORER ZFEER ~ MikEsi iR
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Critical steps in the cryopreservation process.

' " o Cryopreservation solution . Cryoprotectant removal,
choice & cryoprotectant dilution, and/or inclusion
concentration in cell product

‘ Rate of

cryoprotectant
addition

Temperature of
cryoprotectant
addition

(1]
B
-
-
T
&
é
]
-

N L .
Temperature of 0 Warming rate
ice nucleation

e Storage temperature

B+ = LIRS (BRI E &R
(2) (R FRREE i 8 ([E+1)

1. SRR =~ A M ~ (A AR LB T80 (ion pump) ZJEME - 15
PR T~ S5EETRANEA > SREETR AR - AR N B PR
SIEMEAINERERR -

2. MERRIBRAGTIAE 248 - (E1S S HHE: (oxygen free radicals ) SRR

AHREA -
3. wE RS AR FH A AR PLBE - (13 pH {E MR AE RRAIREIE -

4. TR ~ BERSMERCK S TR R SRR -
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Normothermia Hypothermia Freezing

@ Glucose
¥ ROS

[P0~ (SR B ARRE I 2 2 8 (BRI g &)
(3) RRRER IS RORER 2 51
1. BERERE AR R ML 2 IR EEIR AT S22 AR Bl
(E+r) -
2. BRI SRS IR B IEMR 3 T A IHINS ERE - LI 22
R e i e SRR S
3. Bl sk (hypertonic) Z /% PR (e #ELHA R K (dehydration)
PARHERRE A KSR Z AT RENE
4. RHECFRNIIABEE DR > DIREREE HARE 2 -
5. R RIRFRNEAENRERE IR pH &ENR - LGN AR AL
Az pF AT g R pH E T -
6. /2 HORTER n] LLE BV AN K B RIS iR A R A A - BB
&2 EFAEERORENE ] - 7 Y2 SRORE R Fs AR ZE A M2 DMSO -
el AT AT BB EF AV 2 42 AR ORI > AR i B — 2 AR PRaE P ig pl

ARt -
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Plasma/growth media triggers
improper ion flow

e
e 3

Intracellular Saline/Plasma

An intracellular-like media minimizes
ion movement

e e

*Te

Intracellular Intracellular-Like

71~ AN E) CERAR TR g &R
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B LSS

1. REPEAMEES - T SRRSO | SR E M Bk > KIEE GMP
A (ANBARRER AR B ) R BRI (ORERER ) AR
UL B A3 DUB RT3 T « {2 GMP BB (s i 264t B RIS H B0
W6 (E B AR IR s SR R ol TR S R e T P e o
B S R o i B AR R 6 {8 H MR T —

2. KRR E L HELE & RR HBE Z RS » 1N - IVA 2 ik B H AR
FAFR - R H A RSO IR R H A B R AR B 2 SR - H AT
TEHA i A BRELA 2 1 » SREFWT:

(1) TEMCELL : fyProchymalff HA i 7% » 14201565206 b7 - Hop 5
HS B A R AR - SRS Ry I SR AR A R 2 MR b
=% (GVHD) -

(2) HeartSheet : 22015 A &% AL (conditional approval ) i » f{tEE
RERFASERENLRIEAE (myoblast) - #EfTEFEIL AT E ERE LR
T P A B i A ) SRR 1L OB P B ol 2 i B 00 5808

3. — AR AU B A% S BB IR B R S AS A RE T » BOMEE B S 4 A
AR A BN E R EE (EP2.6.27) KR4I AR E A 30
LT A A A 4% L T T B SR LE AR Z TR BB TR R i
It EP 2.6.27 BofrEETHRA (A5 T H 1 HARD FiRliig& (775 » D4
R A F AP AR R i - 5 DA R Al (EP 2.6.1) (T4
TOHIFRREE 14 HA RDErTAE R HET - T A S0 &AM TR R se
7 H B LLE BIRE S b2 2480775 4 Growth Direct ScanRDI~Milliflex Rapid )
A FREARE] | BRI R A (DR 2 S A Y TS » B nT AL PR
A iR R s (A DA LB 2 B B s A BB » AR B ¥hie EP
2.6.27 NEM AR B GFLREEZ VBRI R T DAL S5 ]



PRI EZ HEY -
. HATAAIR G R E R S BOEIR B 7 B iediie - N ASERELERTUER
MHE ST > DUEATIERY CD19 CAR-T dlifiG#7 7 i Kymriah 61 > #Ef7—
(EFFERTRE 47.5 E320T (&Y 1,440 HEH) > NILRKBLEHFEHEIEE
7S G e R T RIFE 3% - A el R 2 A eI - tE5h - fE4IRE
AR TR AR > W R E LRI AR - NIt - EVIREINE
BRI ER > RAFHAEVIIRERIE AT HECRATAEE /2 RIEHE IR FIRREHF > FEdn
A LLBA SR e SRR R A S
EARZ T & - PREG B R TR B B R e SR e B0 ~ PREK S ARG EA )
JIERT GMP Fildi S S sl BaE (U7A Z B E RITHRE &R - 1Eoh - MREtE S
sl e BUMHBR SIS SR T A E i > BT SRR AR R A SRR A e
ann S BB SR RO AEREE S A E Bas - B @Ry 4 E R B 28
Wat & - DONIRFEEET S Sg B RO e - Bz -

\.Xv

oy
mii=|
Gy

EalETES
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