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[1] =]=F FDA 591 A2 - FARXEA (2018.5 7|F)
H=H FTN= X|2HY
Allocord™,
™
. P Cord Bloo x8 9 oo} Xpaol Tes il 2
e ore =oe Oixfo| ZEHTAIZ OJA)
Ducord™ !
7IEF 370 MIBE QS
. . g 8 HA xi7Mo| ERet skl &
None yet Cord Blood Collection Unit OIXfO| BT OfAl
Laviy™ Autologous Fibroblast QEt JHME X2 &t H| 9| TSE
(azficel-T) FE9| x&
Gintut™ Allogeneic Cultured x|2x|Z=H2mucogingival) X2 & 2/t
Keratinocytes and Fibroblasts MoZ MME ME @ MAe| XE
Imlygic® Talimogene laherparepvec DM =2 OjFo| SMXEO| X|=
BMIZE HTEMEO| ZMEZ MU X|
Kymriah™ AR T cells (ti nlecleucel .
ymra C cells (tisage ucel) oM THZE X2
UorHMS o= O[CHEIXIA
Luxturna™ Voretigene neparvovec—rzyl (biallelic) RPE65 HHO| &IXte| X|2E 2|8t
ST XERY
Provenge® T cell therapy (sipueleucel-T) MK A TolM MM X2
CAR T cells (Axicabtagene 7t BMIZEZE X|ZOA Xt7F THIE ™
Yescarta™ . EH
ciloleucel) HQH
rivaroxabanZ} apixabans FO0{2t2 SEXt
Coagulation factor Xa ol MHZ Q8oL ZHEX| &= &
Andexxa® . . ) _ -y = -
(recombinant), inactivated—zhzo | 822 9Ql5l| =21 Sute| dxo| RSt
SIXe| X2
Plasma Crvoprecioitate Plasma Cryoprecipitate (For N
ryoprecio Further Manufacturing Use)

21) Immunoassay Applications in Gene and Cell Therapy (A Market Analysis of Companies
Conducting Gene and Cell Therapy Product Development), Uppsalaun iversitet, 2018



[RE2] 012, &3 MZ - SHAK|ZH| 317t 9% 5l NG5 HOpH AL %t
[2] ¥ EMA 53 AIZ - FARXEA (2018.5 7]&)
=Y a2 X2ZY
Autologous
Chondrosphere ' . = -
(Spherox ®p) Three—dimensional FERS A= S5 St XERY
P chondrocyte spheroids
Genet . ZEDMEO[AHSCT)S 22 g orMEQF 12H
Zalmoxis® Senetealy Toclhed 2 SXOIN OlAle] MEBES 0| 2ol YRS
9 AASlEl= X2
Autologous CD34+
Strimvelis® transduced to express ARZE ot Al EOlD|L=3tEA(ADA)S| S 5t
Human Adenosine X7t CD34+ M|z=o| tHst
Deaminase (ADA)
Imlygic® Talimogene 2ymy ES Mo EME X2RH
laherparepvec
Autologous corneal
Holoclar® epithelial cells containing =9| Fe=z QI ZSYIFET|ME AEo| XERH
stem cells
[3] Hhulo]e oJoFE -9t g9 A7/ 7Y
HH (2714 = 39 /8 S U F2 MIS
AGTC MM 2t Mg 2l -k ot * CNGB3 (Phase ), AtoH
(the US) ZoZ QI AIOFRIOE Zi= A0} Gene * XLRS (Phase 1), Xx—¢ig afoks
- SIXIe| RXXL X2 JH (AGTC 2018)
* HORA-RPEG5 (Phase /1),
RPEG5 QHMALANZ
Horama MM 5l QHElEe| X|2E st Gere | HORA—PDEGB (Phase /1),
(France) QTR X|=ZH| o PDE6B WStMAHMS
* HORA—RLBP1(Preclinical), RLBP1
Retinal dystrophy (Horama 2018)
_o= - * NSR—REP1 (Phase Ill), & otztot
Nighist BIXE AL Aoz XiBHE £ oz
onsar Q= M B3| ot mES 9 -
Therapeutics o = =17 5 T | Gene | *NSR—RPGR (Phase I/ll), X—zt
I = BxXiA &7[Ho|n 13 OO FAHA A=
(the U.S) _ _ QIFAABMZ (Nightastar
XN=2HO| ML o HHSt )
Therapeutics 2018)
Quethera QHtx] gHol QFEleo| Sks X =X
(the UK) M =2 Gere -




7|HH = Ho 8 AN 2 =L XMIB
Agilis Bio SFMGA0| ge2 0lXl= g T Gene * AGIL—AADC (Phase I/1l),
(The US) | RTixt Zet AADC ZEZ
* AVXS—101 (Phase IIl),
AveXis Sl MBS FH Esto| RHXL X Gene HMLETFAZS(SMA) Type 1
(the US) SQHO| syt * AVXS—101 (Phase ),
HMLASLAZS(SMA) Type 2
9 JEE MFsEREsE ofm U
CombiGene | = &Xte| X|=E 2lof Hio[2AN Hl =
(Sweder) B 2 NPY-ASHE AIRS SFX} Gene CGO1 (Phase I/l), =I®Z
x|z ol Kt
L * LYS—SAF302 (Phase ),
(V;Zﬁige ElsiA MZESIO| X|2S 9ISt XA | Gene and | Sanfiiopo A
the U S') X2 QO JHet viruses * LYS—GM101 (Preclinical),
e U322 |2A0|E:
v * VY-AADC (Phase 1),
‘oyager . ,
Therapeutics | 5 Azl Gene Aqvanced Parkinson's
Disease (Voyager
(the US.) .
Therapeutics 2018)
[5] CAR-T ¥ TAIEZ 484 I "8y Eof A7/ 7|
7|dH F 39 =] AU 3 M3S
* bb-2121 (CAR T) (Phase I/I), Multiple
Myeloma cance,
I R x=RY rAdrenoleukodystrophy (5212} %}E)
B'“eb'rSSB)'O (e | piorsiorouio) e Gecr‘jl & | . BB305/LentiGlobinR (Phase /M)
a (CART) Transfusion-dependent b-thalassemia,
severe sickle cell disease (Bluebird Bio
2018)
* UCART19 (Phase I), Acute lymphoma
leukemia
CAR TMXZ XX} ™ G 8 * UCART123 (Phase ) Acute myeloid
Cellectis (France) | Zloll o|gt XIMIcH ™ ecnee” leukemia, blastic plasmacytoid dendritic cell
AQE J|et neoplasm
* UCART22 (Preclinical), B—acute lymphocytic
leukemia (Cellectis 2018)
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+ CMD-003 (Phase 1), Hodgin lymphoma
Cell Medica CAR TMIZZ 3 TAIEZ Gere & * CMD-602 (Phase I) Acute lymphoma
(Europe, the 22H|0| olst HAR e;ee” leukemia, non small cell lung cancer
u.s.) EHo| yHut « CMD-501 (Phase 1/lI), Neuroblastoma,
small cell lung cancer (Cell medica 2018)
Celyad (Belgium, | CAR TAM|IZ 7|8t HHH | Gene & | CYAD-01 (Phase I/ll), Different cancer forms
the U.S) SlotQEio| yljdt cell (Celayd 2018)
+ SD-101 + Anti IL-10 (Phase 1), Multiple
TLR(Toll-Like Malignancies
Dynavax (Europe, | Receptor) A=sts Gene & | * AZD1419 (Phase II) Asthma
the U.S) 7/dtoz2 ot HHQH cell * SD-101 + Anti PD-1 (Phase I/1I),
VL Melanoma, Head and Neck Squamous
Cell Carcinoma (Dynavax 2018)
GerSioht 50| E[GHA atorA| * GS010 (Phase III) Lhon
Biol i?:r; l(lg:rance) ZRIsE SXioll St | Gene | ¢ GS030 (Preclinical) Retinitis pigmentosa
09 AT X|2Q80] Jher (GenSight 2018)
+ JCARO17 (Phase I), Non-Hodgkin
& 2 TJEt S Lymphoma
Juno x|z 95t TMZ 7| « JTCRO16 (Phase I/II) Acute lymphoma
Therapeutics ~ - _ .
(Germany, the =0 25t Xt MIE Gene leukemia
st)/' Ht O] @ 9 & & * JTCRO16 (Phase I/II), Non-Small Cell Lung
o (biologics)2]| 7Hgk Cancer, esothelioma (Juno Therapeutics
2018)
_ _ * DC Vaccine (Phase II) Acute myeloid
ozl [Eo| Y | : y
) = o= _ leukemia
MediGene AG | =& 28t THIE &8 | Gene & - .
_ * MDG1011 (Preclinical) Acute myeloid
(Germany) H JeE o|gst H cell leukemi lodvsplasti d
ciQuiol JHgt eu emla, myelodysplastic syndrome
(MediGene AG 2018)
7t 220l XA
Zdstoz  Qlgt =2
Mulivir (the | BXSE oh= ®1%1 _
us) QxR sEnE Xz |
Qo e (MultiVir
2018)
Poseida SHX XEed 4 G 2 » P-BCMA-101 (Clinical POC)
Therapeutics (the | &, ZI&EO| CAR T e;ee” * Multiple Myeloma, CAR-T Therapy
u.s.) NS AR (Posedia Therapeutics 2018)
_ 1 Solid Tumour CAR-T Program in
T Tmur;lty (th of ZIHZ=ISt XpHHS Cell Clinical Development
erapjtél)cs © ZlEto| HAHAQH Jjut © * 1 Solid Tumour TCR Program in Clinical
o Development (Tmunity 2018)
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* Toca 5 (Phase III) Recurrent high-grade
- - glioma
Clotst  2Xx . .
& < ™ : A= * Toca 6 (Phase I) Metastatic solid tumours
Tocagen (the 28 & TAITIY | Gere & (CRC, RCC, Melanoma, Pancreatic, Lun
us) o Mz2 X=X X | cel T ' » U9
2 g and Breast)
== + Toca 7 (Phase I) Newly diagnosed
high-grade glioma (Tocagen 2018)
* TG4010 (Phase I/Il), X|2& HiAl gl
|2 M Z O
; ¥ o ygmEel x| | +TGAOOL (Phase I, HPV &Y QI(XIEE
ransgene _ ene
(Frarf’ce) 25 9t BN oo OO i Al)
QHO| JHdt * Pexa-Vec (Phase III), Hepatocellular
carcinoma -1st line (PHOCUS) (oncolytic
viruses)(Transgene 2018)
[6] 71E} Hulo] e ookg Fof A/iE 7|4
7|dH F 39 s Sl 9 M3SE
» EB-101 (Phase III), Epidermolysis Bullosa,
Abeon Dystrophica
eona ) o2 CHAF & SoHst * ABO-101 (Phase I/II), Sanfilippo Syndrome
Therapeutics (the A Gene
us) A et Type A
o * ABO-102 (Phase I/Il), Sanfilippo Syndrome
Type B (Abeona Therapeutics 2018)
xsl o aAE X -apcethTM— 201 (F’reclinical), Graft-vs-Host
xlo o = Disease (GvHD), inflammatory bowel
Zlo| ZRAHME B . . i
Apceth AF7| Bt Z7H | Gene & disease, diabetes type I, vasculitis or
Biopharma =7 ME Tq'l_ Olfl‘_z ecnee” chronic lung disease
(Germany) ix-l 5 ’;P:' ;HH:T * apcethTM- 301 (Preclinical), Glioblastoma
(:;w ;c;| ';ﬂi 012) multiforme, other solid tumours. (Apceth
s o A= e Biopharma 2018)
_ _ * AT132 (Ph /1), X-Linked Myotubul
Audentes MOiS oSSt i3t Myopat(hy ase /1) inke yotubular
i LSt |RTXE X . ..
E’Jhse;apeutlcs (the (())1: 7HHHT A X2 | Gene * AT342 (Phase I/II), Crigler-Najjar Syndrome
e - = (Audentes Therapeutics 2018)
Fabry, 1A % Zo
Avrobio (the B A|AEIHO| CHSt Gene | AVR-RD-01 (Phase I/I)
us.) HEHIO|HA-T|HE 2 « Fabry disease (Avrobio 2018)
HXIXIZ | THE
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* Parkinson's disease (Preclinical), Developing
EiMEEE  HRSt dopaminergic neurons that can replace
BlueRock SEPIH_){IA-IQI AFH, ﬁ_v(_gr the (.jopar.nine—secreting .cells. .
Therapedtics (the H =227 I%_%é? AlISH Cell » Cardiac Diseases (Preclinical), With help
Us) MEZE N 2xo from stem cells they want to replace
- 2o SEMEXZ heart muscle cells in patients who lost
QEO| JHer muscle cells after heart attacks. (BlueRock
Therapeutics 2018)
QUA-EA  KIZ=SIAL
Calimmune (the —_7.‘— 7H‘='E*_°c';|°_=',8_§°_h' * CAL-1 (Phase 1/1), HIV/AIDS
Sk ZEtof| gt 2| | Gene | ¢ CAL-H (Preclinical), Hemoglobinopathies
us) 2 SiXje| ME2 M (Calimmune 2018)
M 2 RMAXIERH
* Thalagen (Preclinical), Thalassemia
Errant Gene SlHEEr 2 EogE + JW-1521 (Preclinical), Refractory prostate
Therapeutics M2=zo=2 = ™ | Gene cancer
(Europe, the U.S) | X} X|E k=0| Hgt * MSKCC product (Preclinical), Sickle cell
anemi (Errant Gene Therapeutics 2018)
oY B 2 £
Freeline e HSESo=Z 5t
Therapeutics = |4 Xz ME | Gene -
(The UK.) 9| MK Freeline
Therapeutics 2018)
PN =S (S| = L P =
GenVec, Inc. (the | Jlgfel= |SXX M=t Gene + CGF166 (Phase I), Hearing loss and
us.) SSiZ AR AN T vestibular dysfunction (GenVec, Inc. 2018)
S
RS2l mIFEE EF
oz HNESk= EdiE * KB103 (Phase I/II), Dystrophic EB
Krystal Biotech =2 STAR-D =S « KB105 (Research), TGM-1 Deficient ARCI
(the U.S) 2 E3t 5|7 Aot 1) Gene |, KB106 (Research), Wound healing (Krystal
Bxsle X257 ¢ Biotech 2018)
ot RTXIRIZS| THY
SRt BN X2
M SHRXE Ox
LogicBio . ol MTEJ'J o|§§|~g Viral
Therapeutics (the - p | vector & -
us) GeneRide . 7het gene
(LogicBio
Therapeutics 2018)
NanoCor Al Zetg M3
Therapeutics (the | S22 3dh= S[TXt| Gene * Carfostin(R), (NanoCor Therapeutics 2018)
u.s) X=X 7oL
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« Strimvelis (commercialized)
Orchard * OTL-102 (Clinical POC), X-linked chronic
Therapeutics (the Gene granulomatous disease (X-CDG)
UK) « OTL-300 (Clinical POC), Beta-thalassemia
(Orchard Therapeutics 2018)
* RT-100 (Phase II/II), Congestive heart
Renova _ failure(gene thera
va =84 Gene & (9 22
Therapeutics (the Ch coiide * RT-400 (Phase II), Acute decompensated
us.) e pep heart failure (peptide therapy) (Renova
Therapeutics 2018)
Solid Biosciences core | SGT-001 (Clinical), icrodystrophin Gene
(the U.S) Transfer (Solid Biosciences 2018)
Spark
-L T™ (FDA
Therapeutics (the Gene uxturna . ( approved) (Spark
Us) Therapeutics 2018)
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Samsung Bioepis s ’\ M s u N G Mz =L eS=ES st /2t
B I 0 E P I S Benepali (52)) OEHAMIE SOEIA 2015/6H=2,
Brenzys (&4 (Etanercept) ZHEA 41 2016H/Q3 S==IHLICt
Etoloce (8=) 2017:/521E, 2018H/A QA
ke
CHEXIE  0ets Flixabi (9% olZalAlgt EhiIEN 20158/5H2,
AT 20124 Renflexis (S&44) (Infliximab) 2 41 2016E/QE-&F, 20174/0(2FHLiCE, A|RiE
21 . . Remaloce (5t=) 2018/
HIAOIE  http://www.samsungbioepis.com/en/ -
Imraldi (&) oferz|R2et SOEIA 2017/28 5=, Hio|2
Hadlima (2344) (Adalimumab) 2 A 2018H/==-FHLICH A
e 7|EKH}IO|A|EI2{ H}O AIOF 71947 _
2=20F  7IEHHIO|2AIZ2, Hio| 2] 220 Ontruzant (R2) EaaEzD} Sutof 2017/9% 512
B o~ ARPMHIO| Q0T A= 2012E 22 AMMHIO|R Samfenet (3+=2) (Trastuzumab)
H A QIHTIOIA| QAT MEHHR 107 EE) 2X| A0} 5 HI0|QH(Biogen) Tto| BEtoR
HMEIZ|ASLICE SIAL I A QI S|
R&D MEZE 3= 5|.040|:|4 EIPH 7| oAzf ?_q_—rUH%p E%}
ekt 201 229 X|2kAF Z=Merck, Biogen
o tE S R s s mjo|zatoln eIEES THateh H
fo| OIS DEUN HIZZ |, 02 s M
X O|CFA|E} RIS 7|HFS CFRAL|CEH £H2) 0] SB8 CHENRE w1t A3 HEO[QA |22
HIO| A2 7HE 3 AdStof| =l 2t SB1 ShaheA N Qab 34t HIO| QA |22
0, SSHAH Hioje2lesel s, 20| SB12 HEREAS OFZFSIA A QIAF 1A} HIO|QA| 22
CHZ | a+|0|5’, E0|af, SEl 9_| HEO| QAR Z 74
71212 SB26 SAFIEA Qlab1a BEO| @ Alof
olle] XI= o
H=Y FOME XHSE &= izt H|2
31482
1] ES Benepali (R&) OfEFAME S0tE[A R, 3F FHLICHEIE(Q016H) HiO|R
20174 7|F) Brenzys (8&44) (Etanercept) 2o A Al
Flixabi (&) olZz|AlT} Z0iE|A - R =F TIE(001614) HO|2
Renflexis(S214}) (Infliximab) RS e N - 0=, FHLICE EI=(2017:) N
000
"' Imraldi (82)) ofetal Rt 20tE|A - 93 TZ(2017:) HfO|2
8074 Hadlima (R&41) (Adalimumab) A 4 - S FHLICHEIE(20181) NER
OIS A
(201744 71%) Ontruzant (F&) E2tAERY YL =017 HfO|2

Samfenet (St=) (Trastuzumab) NE
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