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HE ;B8 (Gene therapy)

In vivo gene therapy Ex vivo gene therapy
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Ex vivo gene therapy

Tecartus
Abecma
Breyanzi
Carvykti

2020~

In vivo gene therapy

suspension for intravenous infusion

Approved gene therapy product
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Imlygic (2015)
Kymriah (2017)
Yescarta (2017)
Luxturna (2017)
Zolgensma (2019)
Tecartus (2020)
Abecm~.(202)
Bréyanai (2921)
Carvy'iti (2022)
Zynteglo (2022)
Skysona (2022)
Hemgenix (2022)
Adstiladrin (2022)

Vyjuvek (2023)
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Carvykti (2022)
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Striravells (2016) Roctavian (2022)
Za.moxis (2016} Hemgenix (2023)
Kymriah (2018)
Yescarta (2018)
Luxturna (2018)
Zynteglo{2019)
Zolgensma (2020)
Tecartus (2020)
Libmeldy (2020)
Skysona(2021)
Abecma (2021)

Breyanzi (2022)

B/ £2023.5.31

Kymriah (2019) Zolgensma (2020)

Collategene (2019) Kymriah (2021)
Zolgensma (2020) Luxturna (2022)
Yescarta (2021)

Breyanzi (2021)

Delyact (2021)

Abecma (2022)

Carvykti (2022)
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The market size of gene therapy
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Global Gene Therapy Market

Size, by Delivery method, 2027-2032 (USD Bilion )
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The Market will Grow 259/, The forecasted market $ 49B A\ market.us

At the CAGR of:

size for 2032 in USD:
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1. https://www.cde.org.tw/Content/ebook/FlippingBook%20Files/RMV 144/RMV 144all/index.html
2. https://www.cde.org.tw/knowledge/?pid=13&p=4\
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FDA

» 7/2023: Manufacturing Changes and Comparability for Human Cellular and Gene Therapy

Products; Draft Guidance for Industry

» 1/2020: Chiemisiry, Manufacturing, and Control (CMC) Information for Human Gene Therapy

Investigational New Drug Applications (INDs); Guidance for Industry

»> 1/202)7Testing of Retroviral Vector-Based Human Gene Therapy Products for Replication
Competent Retrovirus During Product Manufacture and Patient Follow-up; Guidance for

Industry
» 1/2011: Guidance for Industry: Potency Tests for Cellular and Gene Therapy Products
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2/2019: Guideline on quality, non-clinical and clinical requirements for investigational

advanced therapy medicinal products in clinical trials — scientific guideline

7/2018: Quality, preclinical and clinical aspects of gene therapy medicinal products —
scientific guideline

2/2012: Reflection paper on design modifications of gene therapy medicinal products

during development

7/2010 : Reflection paper on quality, non-clinical and clinical issue related to the

development to recombinant adeno-associated viral vectors

UEFEABELERP e

Center For Drug Evaluation

A Al

> BERAE>GT
v BEREEER
v BRI EMAE s
> BERIaERREISR
v FDA
v EMA
VR REAR KIS
> AAVURSHERSEEFS
v Fania
v HiZERAR
> BERAEEMRESEF ZResZeHEE=-DIg EmAAVEmRAH
v A% (banking system)
v iR EREE
v EEEREN
s o DU B T2

B Center For Drug Evaluation




AAV HIEZE

HERE RRCAR-TEEZNIERS (lentivirus) - B FEE(LIINER - HA RS EMAAMR

transcriptsfEE 51" ; FIL - AAVRIEBER
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« AAVEBEZEEEBEHEES (helper virus)1E N NEERSE -
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1. Bulcha JT et. al., Viral vector platforms within the gene therapy landscape. Signal Transduct Target Ther. 2021;6(1):53-77.
2. Naso MF et al., Adeno-associated virus (AAV) as a vector for gene therapy. BioDrugs. 2017;31(4):317-334.

HEAABELERPe O Buning H et. al., Capsid modifications for targeting and improving the efficacy of AAV vectors. Mol Ther Methods Clin Dev.
B center For Drug Evaluation 2019;12:248-265.

AAV Production Platform for Gene Therapy
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Packing cell  Producer cell

Expression HSV mammalian cell Baculovirus
system mammalian cell Stable cell lines Insect cell

Packing cell

s HEK293(T HEK293, BHK and Vero Hela, A549 or HEK293
1. SRERRIDSEEER
1 SRiE =m0 1. &Sscale up 2. SPOMIMPRISMRSEERYNE - AT
Adfntdoes e X =S scale up 2. HEEREARE 7L BB MR R (BRI LIRES)
1’ 2 ,J\’EEE@,BJ 3. AAVEGOIZEAlP 3.  #BE(tMbaculovirusR At - AREEH
: ) RERR B EE T 2IEAAV
4. A5 scale up * FEMARIE
1 BB A RS 1. HSV safety 1. R SERE
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Approved Luxturna Imlygic None Roctavian
drug Zolgensma Delytact Hemgenix
3. Terrence Dobrowsky, et al. AAV manufacturing for clinical use: Insights on current challenges
B o s b, 1 The pict ted with BioRender. i hi ive C Opinion in Biomedical Engineering 2021,
SR R BB ) The tabl s modifed rom Mol Ther Methods Ciin Dev. 2018 BoO03Es oo perspectue Gurent opmen t Bomedieal Engneerns @
enter For Drug Evaluation https://www.sciencedirect.com/science/article/pii/S2329050118300032?via%3Di 4. Michael F. Naso, et al. Adeno-Associated Virus (AAV) as a Vector for Gene Therapy Bl

hub (2017) 31:317-334
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| BRIEE FHE AR e
BEAABER (host cell identity) \/ \
BEEAMEERZ (host genotype) v X
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. . X
stability of the plasmid) o ®

* e
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EZillnEZ2EZE-IE EmEYZolgensma® &l

> EJ:Fﬁfeé*f*%Zolgensma@%ﬁJ- ZEMMUHEK293FRmaEEAME - RBEHAMHLW A REERSHER -
Zolgensma®{K#EICH Q5A (R1) ~ Q5BLA K Q5DE AR 217 4R B (MCB ~ WCB)RY S Bl ER 4R Az -

in vivo virus tests suckling and adult mice, guinea pigs, embryonated eggs
in vitro virus tests MRC-5 cells, Vero cells, HelLa cells
in vitro tests for bovine viruses BVDV, P13, BTV, BAV, IBRV, BPV, RSV, Reo-3, and RABV
in vitro tests for porcine viruses PAV, PPV, RABY, Reo-3, TGEV, PHEV, and BVDV
electron microscopy \
reverse transcriptase activity assay \
test for adenovirus \
test for AAV serotypes 1-13

HSV-1/2, PVB19, EBV, SV40, CMV, HHV-6, HHV-7, HHV-8, HBV, HIV-1, HIV-

tests for human viruses 2. HTLV-1, HTLV-2, HCV. and HAV

sterility test \
- test for mycoplasma \
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Tih!e 1. Tests for adventitious agents in MCB, WCB, and CAL

WCB
Test pai (& Description or method of evaluation MCB At CAL
preparation

Retovimus

Invirro

Adventitious virus

Invive

In vitro bovine virus Invitro

In vimo

In vino porcineg virus

Human virus . .
Simian virus B | |
Bovine \1n1~. BN B e B
Direct moculation method (JP) i | ] —
Mycoplasma . . .
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ipo‘%"’ptgra 50 40 % KB 1 BB BRI BE FIRET A
;%g;- v HRESHERZLEENER  JEEOESS SRR
Cleass HIARREZ (Bl BHK 4808 ) - MRE=PAFESHENR

SERSOTEEY - R DUER&RERENEAER? -

1. Ma H et. al., Identification of a novel rhabdovirus in spodoptera
frugiperda cell lines. J Virol. 2014;88(12):6576-85
2. ICH Q5A R2.
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Table 2. Tests for MVSS and WVSS

Test parameter Method of evaluation MVSS Al

Retrovins

Adventitious viras™

I vitro bovine vims™!

In vitro porcine vims ™!

Hunan virus

Simdan virus

Bovine vins

Porcine vines

Culnng method (EP)

i i i el B

method
B ciiod [ ] ]
I i) (et | | m

u

| m

;
st " T =
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-F1E 0P E (5 FH RV EN SRR AY R s 245 631

Raw Animal -
material | spoclos FRSCRE LA
Bovi g
serum Bovine 1 EMSHEICREIETE - 1ERDRERISERIGR/ 4R IER(TSE/BSE) 2 AR -
. Blote) " 2 ZMNREESELEREREY ST CABRISR -
S N 3. EEMIS - RN TV RIRS -
i iy 4 EESEGEEAEAMR (5094 ) B9 CFR 113.53 B -
. 1 IR R MIOR/ M I AR R R IR E A SRR -
uman

Transferrin (Blood) 2. FHHAZMREREHRERRREZZECNEREN - WEZITEW (traceability) %4t -
3. B#E2E T AMMERBZEREE. - EMA/ICHMP/BWP/706271/2010

1. BEBEETREIERRESE 1, 2 (porcine circovirus 1 and 2) - 5&/)\J& % (porcine
Porcine parvovirus) FIEM A B HBER M REOEM -
(PEmEEES) R SR EAE S ERFRE Y S E L ERS R
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