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Approved regenerative medicine products

US FDA (23) EMA (19) MHLW (14)

& Cell therapy @ Cells therapy & Cell therapy

+  Provenge (2010) * Hemacord (2011) s+ Chondrocelest(2009) «  Temcell (2015) .
g D d (2012

. Laviv (2011) ucord (2012) . Stemirac (2018) .

HPC, Cord Blood (2012)
Allocord (2013)
* HPC, Cord Blood (2013)
+ HPC, Cord Blood (2016)

+Provenge (2013)
« Alofisel (2018) .

Alofisel (2021)

& Tissue engineering & Tissue engineering
»  Clevecord (2016) « JACE (2007)
+ HPC, Cord Blood (2018) * Holoclar (2015) + JACC (2012)
& Tissue engineering * Spherox (2017) * HeartSheet (2015)
+  Gintuit (2012) *  Nepic (2020)
*  MACI (2016) € Gene therapy *  Ocural (2021)
» Stratagraft (2021)
*  Rethymic (2021) * Imlygic (2015) € Gene therapy
€ Gene therapy + Strimvelis (2016) Kymriah (2019)

Imlygic (2015)

Kymriah (2017)
Yescarta (2017)
Luxturna (2017)

Luxturna (2018)
Kymriah (2018)
Yescarta (2018)
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Zolgensma (2019) Zynteglo (2019)
Tecartus (2020) Zolgensma (2020)
Abecma (2021) Libmeldy (2020)
Breyanzi (2021) Tecartus (2020)

Carvykti (2022) e a0
= + Abecma (2021)
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Collategene (2019)
Zolgensma (2020)
Yescarta (2021)
Breyanzi (2021)
Delytact (2021)

TFDA (2)

€ Gene therapy

Zolgensma (2020)
Kymriah (2021)

Provenge (sipuleucel-T)

autologous cellular immunotherapy indicated for the treatment of asymptomatic or minimally
symptomatic metastatic castrate resistant (hormone refractory) prostate cancer
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Jaleh Barar and Yadollah Omidi, Bioimpacts, 2(3), p. 127-143 (2012)

https://www.fda.gov/downloads/BiologicsBloodVaccines/CellularGeneTherapyProducts/ApprovedProducts/UCM21 O@f




Provenge
Withdrawal of the marketing authorisation in the European Union

On 6 May 2015, the European Commission withdrew the marketing authorisation for Provenge
(autologous peripheral blood mononuclear cells activated with PAP-GM-CSF (sipuleucel-T)) in the
European Union (EU). The withdrawal was at the request of the marketing authorisation holder, Dendreon
UK Ltd, which notified the European Commission of its decision to permanently discontinue the marketing
of the product for commercial reasons.

Provenge was granted marketing authorisation in the EU on & September 2013 for treating men with
asymptomatic or minimally symptomatic metastatic (non-visceral) castrate-resistant prostate cancer in
whom chemotherapy is not yet clinically indicated. The marketing authorisation was initially valid for a 5-
year period.

The European Public Assessment Report (EPAR) for Provenge will be updated accordingly to reflect the
fact that the marketing authorisation is no longer valid.

» Dendreon, the owner of sipuleucel-T, filed for bankruptcy.

« Commercial failure of Provenge ascribed to pricing ($93,000), reimbursement
issues and competition from two oral metastatic prostate cancer drugs with similar

survival benefits reached the US market 1 and 2 years after Provenge.

EMA/303072/2015

Szymon Jarostawski and Mondher Toumi, BioDrugs, 29(5), p. 301-307 (2015)
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MACI

autologous cultured chondrocytes on porcine collagen membrane (combination product)
A treatment to correct cartilage defects in the knee

)\ Cuitured colis are men seedod
onto a porcine membrane
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Step 1—Biopsy Final product: MAClimplant  gvany 2 —mplantation
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MACI

Expiry of the marketing authorisation in the European Union

Closure of EU manufacturing site for MACI
Arrangements in place for existing patients to complete their treatment

On 5 September 2014, the marketing authorisation holder for the advanced thei‘apy medicine MACI
(matrix applied characterised autologous cultured chondrocytes) closed the EU manufacturing site for
the medicine, which is located in Denmark. Consequently, the licence of the manufacturing site was
withdrawn. MACI is unavailable for new patients in the EU until a new'manufacturing site has been
registered in the EU. The closure was due to commercial reasons.and. the safety and effectiveness of
MACI has not changed.

The European Medicines Agency has been working with the marketing authorisation holder since June
2014 to ensure that patients who had already started the treatment procedure were able to complete
their treatment. A letter was sent to healthcare professionals informing them of the site closure and
requesting that they notify the marketing authorisation holder of those patients who wish to complete
their treatment. In addition, surgeons were asked not to start new patients on MACI.

Following the closure of the site, the marketing authorisation holder has been requested to store any
remaining biopsies that have not yet been used to allow for potential later treatment with MACI, unless
patients and their treating surgeenshave explicitly indicated that they do not wish to complete

(- treatment with MACI

EMA/733307/2014 @

Alofisel allogeneic somatic stem cell-processed product prepared by isolating and culturing
mesenchymal stem cells derived from adult human subcutaneous adipose tissue

Treatment of complex perianal fistulas in patients with Crohn’s disease

SAMPLING ADIPOSE TISSUE
J I . « | | BYSURGICAL LIPOSUCTION

cp10s ?" 073
HOMING J:?t ‘\ DIFFERENTIATION
‘® TT’::‘L
o ® 9 J

* ADSC ¥
exosomes I o0 EXTRACELLULAR
SECRETOME iicrovesicules O VESICULES

Apaoptotic
bodies

I Modulation I + = i

Lett 4 2

w0 1) k‘J *
73 -%
5o~ | VASCULAR CELL PROLIFERATION &
v STROMA CELLS AN INFLAMMATION SECRETION
FRACTION

SELECTION BY ADHESION +

2 i EXPANSION
- https://www.ema.europa.eu/en/medicines/human/EPAR/alofisel @
Etienne Buscail et al., Int. J. Mol. Sci.,22(18),9967.(2021)




Ak )13 4 m e LR
Chimeric Antigen Receptor (CAR) T-cell therapy
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Seshu Tyagarajan et al., Mol. Ther. Methods Clin. Dev., 16, p.136—144 (2019) @
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LS. CAR-T Cell Therapy Market Size, By Indication, 2017 - 2029
{USD Million)

2020 031 2022 023 2024 2015 2026

m7 2018 019 027 028 09

= DLECL WAL mcu MM wEL https://www.polarismarketresearch.com/industry-analysis/car-t-cell-therapy-market

Source: Polaris Market Research Analysis

. | Anat Globerson Levin et al., Eur. J. Immunol., 51(9), p. 2151-2163 (2021)
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(test)

R
(method)

i

(acceptance criteria)

Total cell number Hemocytometer 1+ 10% x 107 cells
Viability Trypan blue exclusion assay >85%
Identification and Flow cytometry CD73 >95%
Purity CD90 > 95%

CD45<2%

CD34 <2%
Sterility EAREAMAE P EHEL 001> No growth
Endotoxins 4 g RiE, ¢ EEY <7008 NMT 0.5 EU/mL

Mycoplasma test

NAT > ¢ &4 <7009>

None detected

Potency (## cytokine
release)

ELISA

> x-fold
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Differentiation Safety Manipulation

o AL
— Somatic cells
- HPC
- MSC/ADSC
- iPSC
— Embryonic stem cells
. HIEH
— Cell expansion
— Tissue-engineered
— CAR-T cells
— iPSC

High risk
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oML ER D =>» needs multiple quality controls
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