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“Within the next 5 years cutting edge developments in
medicine will transform the lives of patients. These are the 6
therapy areas set to make the biggest difference.”

CAR-T therapies — are T-cells that have been genetically modified to allow the
T-cell to recognize and destroy tumor cells

Combination therapies — increasing quality and quantity of life by combining
@ targeted cancer treatments to increase their effectiveness

Gene therapy — helping to replace defective or missing genes in cells
through the introduction of DNA for the treatment of genetic diseases

Cell therapy — insertion of living cells into patients to replace or repair
damaged tissue, in order to facilitate improved organ or tissue functionality

Antibacterial treatments — neutralize highly pathogenic bacterial surface proteins or
secreted toxins and activate the immune system to directly kill the bacteria

Alzheimer’s treatments — seek to breakdown or inhibit the formation of protein plaques
helping to delay the onset and progression of Alzheimer’s disease
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“Within the next 5 years cutting edge developments in
medicine will transform the lives of patients. These are the 6
therapy areas set to make the biggest difference.”
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Gene therapy - CAR-T — are T-cells that have been genetically modified to
allow the T-cell to recognize and destroy tumor cells

Combination therapies — increasing quality and quantity of life by combining
targeted cancer treatments to increase their effectiveness

Gene therapy — helping to replace defective or missing genes in cells
through the introduction of DNA for the treatment of genetic diseases

Cell therapy — insertion of living cells into patients to replace or repair
damaged tissue, in order to facilitate improved organ or tissue functionality

Antibacterial treatments — neutralize highly pathogenic bacterial surface proteins or
secreted toxins and activate the immune system to directly kill the bacteria

Alzheimer’s treatments — seek to breakdown or inhibit the formation of protein plaques
helping to delay the onset and progression of Alzheimer’s disease




ATMP - Advanced Therapy Medicinal Products/Lékemedel
for avancerad terapi
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Lagstiftning — Avancerad terapi

e Nationell niva
— Lakemedelslagen SFS 1992:859
— Cell och vavnadslagen SFS 2008:286
— Forordning SFS 2008:414 (kompletterar SFS 2008:286)

e EU niva
— EU Forordning No 1394/2007 - ATMP
— Ett antal EU direktiv

e Lakemedelsverket utdvar tillsyn
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ATMP Regulation 1394/2007/EC

10.12.2007 IE' Official Journal of the European Union L3411

REGULATION (EC) No 1394/2007 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 13 November 2007

on advanced therapy medicinal products and amending Directive 2001 /83/EC
and Regulation (EC) No 726/2004

(Text with EEA relevance)
THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE EURD- been defined in Annex | to Directive 2001/83/EC, but a
PEAN UNION, legal definition of tissue engineered products remains to be

laid down. When products are based on viable cells or tis-

. L sues, the pharmacological, immunological or metabaolic
Having regard to the Treaty establishing the European Commu- action shguld be coﬁfsidﬂ'ed as theoﬁrincipal mode of

nity, and in particular Article 95 thereof, action. It should also be clarified that products which do
not meet the definition of a medicinal product, such as
products made exclusively of non-viable materials which
act primarily by physical means, cannot by definition be
advanced therapy medicinal products.

Having regard to the proposal from the Commission,

Having regard to the Opinion of the European Economic and
Social Committee (1),

4 According to Directive 2001(83[EC and the Medical

After consulting the Committee of the Regions, Device Directives the basis for deciding which regulatory
regime is applicable to combinations of medicinal prod-

ucts and medical devices is the principal mode of action of

Acting in accordance with the procedure laid down in Article 251 the combination product. However, the complexity of
of the Treaty (%), combined advanced therapy medicinal products contain-
ing viable cells or tissues requires a specific approach. For

these products, whatever the role of the medical device, the

Under revision



Classification — ATMP

260 Figure 2. DECISION TREE FOR sCTMP and TEP

261 The following questions can help applicants to classify their product:
T Enan,
animal or bot

EUROPEAN MEDICINES AGENCY

SCIENMCE MEDICIMNES HEALTH

20 June 2014
EMA/CAT/600280/2010 Rev.1
Committee for Advanced Therapies (CAT)

Reflection paper on classification of advanced therapy
medicinal products

Draft Agreed by CAT June 2014
Adoption by CAT for release for consultation 20 June 2014
Start of public consultation 20 June 2014
End of consultation [deadline for comments) 31 October 2014

Draft Agreed by CAT

Adoption by CAT

Committee for Advanced Therapies (CAT) at European Medicines Agency
(EMA) may advise on classification



Vad dr genterapi?

Vecura

En teknik dar man behandlar sjukdomar med hjalp av genetiskt material
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YWWW mRNA
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¢ e O Terapeutiskt protein/antigen
KAROLINSKA

Behandlingsmetoder saknas
for manga sjukdomar.

Orsak istdllet for symptom

Komplement till befintliga
behandlingsmetoder

Svart att producera
rekombinanta proteiner

Upprepad behandling ej
nédvandig

JL



Strategier for genterapi

eKorrektion av muterad gen
(e.g. CRISPR/Cas9)

eKomplementera den
muterade alt. deleterade genen

*Blockera genuttryck (e.g.
antisense-teknik, CRISPR/Cas9)

KAROLINSKA
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Hur kan genterapi anvédndas?

Korrigera ett medfott fel i cellens metabolism
Andra eller reparera en uppkommen genskada
Att ge cellen en ny funktion

Punkter att beakta
Effektivt overforingssystem
Fungera en lang tid
Risker

KAROLINSKA

Vecura

JL



Mailceller

Somatiska celler

eNervceller - tumorer

eHematopoetiska celler — arftliga sjukdomar, HIV, tumoérer
e Andningsorganen — Cystisk Fibros, tumorer
e Muskler - muskeldystrofi

eHjarta - karl

Konsceller

KAROLINSKA

Vecura

JL



Vecura

Ldkemedel for genterapi

Vektorer - genbarare

Plasmidvektorer
cirkulara DNA molekyler

som bar genetisk information

Virala vektorer

virus som manipulerats till att bara — Anm -
frammande genetiskt material

KAROLINSKA n

University Hospital



Vecura

Strategier for genoverforing

In Vivo Ex Vivo
Direktinjektion av vektor i Celler tas ut fran patienten. Genen
patienten. overfors till cellerna. Cellerna fors

tillbaka in i patienten.

?
o .
JW*  Vektor med terapeutisk gen
- .

Plasmidvektor 3

genoverforing

selektion

- =

patientceller

===

amplifiering

Viral vektor

AR Direkt injektion
S

KAROLINSKA JL



Vecura

Genoverforingstekniker

Icke-biologiska metoder
In situ naket DNA injektion

Elektroporering
Genpistol (gene gun biolistics)

Liposomer (fettkulor)

Biologiska metoder

Transduktion (virusmedierad dverforing)

@y 82

KAROLINSKA L

University Hospital



Vektorer

Virala vektorer
Retrovirus
Adenovirus
AAV
Lentivirus

Retroviruses

{KAI%OLINSKA

Vecura

Ickevirala vektorer
Naket DNA

Liposomkomplex

Peptidoverforingssystem

e

Adeno

Adenoviruses Associerat Liposomes “Naked DNA”

Virus

JL



Vecura

Retrovirusvektor

e Slumpmassig kromosomal integrering
AU HHHHHY
e |ntegration endast delande celler '
e Begransad genstorlek <7 kb
UGN Y
e Bred vardcellsspecificitet ¥
e Kansligt for komplementsystemet RN ANARARARD,

KAROLINSKA n

University Hospital
/



Langvarig effekt kréiver integration

C\."\D

Integration Episom

Unaversity Hospital

Vecura

JL



Vecura

Adenovirusvektor

e Genens storlek >30 kb

e Episomal

e Kortvarigt genuttryck

e Bred vardcellsspecificitet

e Infekterar icke-delande celler

e |[mmunogen

KAROLINSKA M

University Hospital



Retrovirus v/s Adenovirus

Virus Integration
Retrovirus Ja
Adenovirus Nej

KAROLINSKA

Vecura

Egenskap

Infektar endast delande
celler

Infekterar delande och
icke-delande celler

JL



Lentivirusvektor — HIV-1 baserade

e (Genens maximala storlek 7-8 kb

e Slumpmassig integration i genomet
e |ntegrationiicke-delande celler

e Langvarigt genuttryck

e Godkanda lakemedel

!(AROLINSKA

Vecura

JL



Begrdinsningar hos virala vektorer

e |nsertets storlek

e Potentiell mutagenes (retro)

e Potentiellimmunogent (adeno)

e Rekombination med endogena virus

e Kvalitetskontroll och tillverkning

KAROLINSKA

Vecura

JL



Icke-viral gendverféring

. Naket DNA-plasmider

e  Plasmid DNA/lipsomkomplex

e Egenskaper hos icke-virala system

— Bred specificitet

— Instabil in vivo

—  Episom - kortvarigt genuttryck
— Genens storlek ej begransande
— Ineffektiva

KAROLINSKA

sity Hospital

Vecura

JL



Vecura

Icke-viral vektor

f1 hCW [E

/ phVEGF165.SR
| 6609 bp

Prokaryot replikationsorigin
ColEl, pBR322, pUC, p15A

VEGF165

Prokaryot selektionsmarkor

Amp, Kan, Tet etc ~ b-glob polyA

Km

Expressionskassett

R OLINSIA n



Det ideala genéverforingssystemet

Leverera manga och stora gener

Det genetiska materialet far ej skadas
Integrera

Icke immunogent

Lokal och systemisk administration
Vavnads/-cellspecifik

Hog overforingseffektivitet

KAROLINSKA

Vecura

JL



Vecura

Vektorer i klinisk provning

Vectors Used in Gene Therapy Clinical Trials

WILEY

Adenovirus 18.5% (n=575)
Retrovirus 16.9% (n=525)
Naked/Plasmid DNA 15% (n=466)
Lentivirus 10.1% (n=315)
Adeno-associated virus 8.1% (n=250)
Vaccinia virus 6.8% (n=211)
Lipofection 3.8% (n=119)

Poxvirus 3.6% (n=111)

Herpes simplex virus 3.2% (n=99)
Other vectors 7.1% (n=221)

@ Unknown 6.9% (n=213)

The Journal of Gene Medicine, © 2019 John Wiley and Sons Ltd

KAROLINSKA

University Hospital

JL






Vecura

Kliniska provningar - genterapi

Ar: 1990

Antal provningar: 2

Indications Addressed by Gene Therapy Clinical Trials

WILEY

Cancer diseases 66.6% (n=2016)
Monogenic diseases 11.9% (n=359)
Infectious diseases 6.1% (n=184)
Cardiovascular diseases 6.1% (n=184)
Neurological diseases 1.8% (n=54)
Ocular diseases 1.2% (n=37)
Inflammatory diseases 0.5% (n=15)
Other diseases 2.1% (n=64)

@ Gene marking 1.7% (n=50)

@ Healthy volunteers 2.0% (n=62)

The Journal of Gene Medicine, © 2019 John Wiley and Sons Ltd

KAROLINSKA

University Hospital

1990-2000 1990-2019

425 >3000

Phases of Gene Therapy Clinical Trials

WILEY

Phase | 56.3% (n=1703)
@ Phase I/l 21.8% (n=659)
@ Phase Il 16.2% (n=489)
@ Phase II/lll 1% (n=30)
@ Phase Il 4.2% (n=128)
@ Phase IV 0.2% (n=5)
@ Single subject 0.4% (n=11)

The Journal of Gene Medicine, © 2019 John Wiley and Sons Ltd

JL



Arftliga immunbristsjukdomar

Primara immunbristsjudomar
— Drabbar 1:50 000-100 000
— Nedsatt immunforsvar
— Behandling
e Benmdrgstransplantation
* Enzymterapi

e Genterapildkemedel
— Retroviral vektor med

e ADA-gen for SCID-ADA (Sarlakemedel 2005,
Registrerat lakmedel 2016 )

e yc-gen for SCID-X1 (Sarlakemedel 2001)

KAROLINSKA

Unaversity Hospital

ADA-D adenosindeaminas defekt
— Blocki B och T cellsbildning

Bone marrow

-

Pluripotent ST-HSC?
LT-HSC

Stem cell

Vecura

- SCID-X1
— Block i T och NK cellsbildning

—

Periphery
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Forsta kliniska genterapistudien utférdes 1990 pa
ADA-D

e Tva flickor erhdll retroviralt dverford ADA gen till T-celler
— Signifikant forbattring avimmunsystemet

— Okad livskvalitet

Framtid

Ny gen i

Celler fran cellerna

benmirg

KAROLINSKA

ity Hos

Vecura
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Genterapi for SCID X1A

A. Fischer, Science 2000; 288: 669-672

e Blocki T och NK cell differentiering p g a mutation i gc
subenhetenill-2,4, 7,9, 15 and 21.

e (CD34+ celler fran 5 SCID patienter transducerades med en
retroviral vektor barande gc cDNA

e 4 patienter vid 10 manaders uppféljning visade:
— Normala nivaer av fungerande T celler.
— NK celler med cytotoxisk formaga
— Ingen ytterligare behandling
— Inga biverkningar

LANGTIDSUPPFOLINING NODVANDIG
KAROLINSKA

Vecura

JL



UPPFOLJNING Genterapi fér scip X1A

NEJM January 16, 2003

30 manader
T-cell leukemi i 2 av 11 patienter

Vektorn integrerad i/ndara LMO-
2 genen.

Overuttryck av LMO-2 genen
associerat med T cell leukemi

Remission efter behandling med
kemoterapi

!(AROLINSKA

Vecura

I:_ __:I— Retroviral vecior

Cytakine feceplos
sulbunit gene

"'\‘ Transducticon

=

-

Lympheid progenitor cell

Cytokine receptor

immLEnes
refloration

innmwene
FEMGIaNGR
foll e by
leukierualike
disease

JL




SCID Gene therapy

Hospital Diagnosis
Paris SCIDX1
London SCIDX1
Milano SCID ADA def
London SCID ADA def
Totalt SCID

KAROLINSKA

Unaversity Hospital

Treated

10

10

31

Vecura

Cured Dead
6 2

10 0
8 0
3 0

27 2

JL



TABELL 1. Godkanda genterapildkemedel

Varunamn (generiskt namn)

Typ av lakemedel

Indikation

Marknadsgodkannande

« Vitravene (fomivirsen)

Oligonukleotid

Retinal cytomegalavirusinfektion

1998/FDAZ 1999/EMA"

= Gendicine (rAd-p53) Human gen i ADV-vekior Cancer 2003/SFDAS

= Macugen (pegaptanib) Oligonukleotid Aldersrelaterad makuladegeneration | 2004/ F0D4

» Oncorine (rAd5-H101) Hurman gen i ADV-vektor Cancer 2005,CFDA

» Rexin-G (Mx-dnG1) Human gen i retrovirusvektor Cancer 2007/ FFD E: 2010y FDvy
= Glybera (alipogen-tiparvovek) Human gen i A8 2 yrektor Lipoproteinlipasbrist 20MZEMA

= Neovaculgen (PI-WEGF165) Human gen i plasmid Perifer arveriell sjukdom PONFHFSSHT

= Kynamro (mipomersen) Qligonukleotid Familjar hyperkolesterolami 2013/FDA

» Spinraza (nusinarsen) Dligonuklzotid Spinal muskelatrofi 2016/FD, 2017/EMAZS
» Strimvelis (GSK-26962T3) Genmodifierade celler ADA-SCID ZME/EMA

= Zalmoxis (allogena T-celler med LNGFR och HSWV-TK) Genmodifierade celler Graftversus host-sjukdom 2016/EMA

= Exondys 51 {eteplirsen) QOligonukleotid Duchennes muskeldystrofi 2016/ FDA

» Imiygic (talimogen-laherparepvek)

Onkolytiskt virus

Melanom

2015/EMAE, FDA

w» Defitelio (defibrotid)

Oligonukleotid

Vieno-ocklusiv sjukdom

206/EMA2 FDA

= Yescarta (axikabtagen-ciloleucel)

Genmodifierade celler

Ly mifom

Z01TFDA, Z018/EMA2

» Luxturna (voretigen-neparvovek)

Hurman gen i AfA-vekior

Retinal dystrofi

20T FDA, Z20M8/EMA

= Kymriah (tisagenlecleucel)

Genmodifierade celler

Leukemioch hmiom

201TFDA, 2018/EMA3

» Invossa (tissue gene-C)

Genmodifierade celler

Arros

2017 MFDSY

= Onpattro (patisiran)

Oligonukleotid

Transyyretinamyloidos

2018/ EMAZE FDA

= Tegsedi (inotersen)

Oligonukleotid

Transyyretinamyloidos

2018/EMA?, FDA

= Iynteglo (autologa CD34-positiva celler med beta-A-T8T0-globingen) | Genmodifierade celler Beta-talassemi 2019/EMA 10

= Waylivra (volanesorsen) Oligonukleotid Familjar kylomikronem 2018YEMA

» Zolgensma (onasemnogen-abeparvovek-xioi) Hurman gen i AfA-vekior ‘Spinal muskeldystrofi Z2OESYFDA, 2020/EMA
=« Collategen (beperminogen perplasmid) Human gen i plasmid Perifer arteriell sjukdom 201a/PMDoal

= Givlaari (givosiran) Oligonukleotid Akut hepatisk porfyri 2018/FDA, 2020,/ EMA
» Vyondys 53 (golodirsen) Oligonuklzotid Duchennes muskeldystrofi 2019/ FDA

» O lumo (lumasiran) QOligonukleotid Hypermaluri 2020/ FDA

= Viltepso (viltolarsen) Oligonukleotid Duchennes muskeldystrofi 2020/FDA

= Leqvio (inclisiran) Oligonuklzotid Primar hy perkolesterolemi 2020/EMA

= Libmeldy (OTL-200) Genmodifierade celler Metakromatisk leukody strofi 2020/EMA

= Tecarius (brexukabtagen-autcleucel) Genmodifierade celler Mantelcellsiymfom 2020/EMAS, FOA

» Breyanzi (lisokabtagen-maraleucel) Genmodifierade celler Diffust storcelligt B-cellsiymfom 2021 FDA

= Abecma (idekabtagen-vikleucel) Genmodifierade caller Multipelt myelom 202V FDA

= Amondys 45 (casimersen) Oligonukizotid Duchennes muskeldystrofi 2021 FDA

1) Adenovirus. 2) Adencassocierat virus. 3) Food and Drug Administration. USA. 4) European Medicines Agency. EU. 5) State Food and Drug Administration, Kina. §) Food and
Drug Administration, Filippinerna. 7) Federal Service for Surveillance in Healthcare, Ry ssland. 8) Tillhandahalls i Sverige, enligt FASS. 9) Ministry of Food and Drug Safety, Sydko-
rea. 10} Zynteglo ar under utredning far majlig biverkan. 1) Pharmaceuticals and Medical Devices Agency. Japan.

Blomberg och Smith, Lékartidningen 2021

KAROLINSKA

niversity Hospital
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Vecura

Glybera — forsta genterapilikemedlet som
godkdnts i vastvdrlden

Godkandes for forskrivning inom EU den 2 november 2012

« Anvands vid lipoproteinlipasbrist
— Kan e] metabolisera fettpartiklar i blodet
— Inflammation i bukspottskdrteln
— Drabbar 1:1.000.000

« Verksam substans - alipogene tiparvovec
— AAV-vektor med lipoproteinlipasgen

 Sprutas ini benens muskler

* Uniqure (Holland)

 Kostnad 11 MSEK

KAROLINSKA L

rsity Hospital



Immunterapi vid cancer — CAR T celler

Nast efter sjukdom i cirkulationsorganen ar cancer vanligaste
orsaken till att svenskar dor

Immunterapi
-Teknik att féorma kroppens immunforsvar att

angripa cancerceller
-Nobelpris 2018 (Allison och Honju)

Immunterapi med CAR T celler
-Genetiskt forandrade kroppsegna T-celler
-Angriper specifika cancerceller (B-
cellscancer)

CAR T celler angriper cancercell. Fran Gilead

36



CAR-T-cellsbehandling

FIGUR 1. Principen for CAR-T-cellsbehandling

Aferes

T

Retrovirus * .
o Transposon O
rGenéverféring MRNA VW
Chimarisk antigenreceptor
Variabel del
som bestar
Uttryck aven kedja
avgen for
receptor Transmembrandoman
" Kostimulerande
doman: CD28
Kostimulerande
doman: 4-1BB

T-cellsaktiverande
Infusion Expansion doman

Smith och Blomberg, Lakartidningen, 2017

Behandling av cancer

Genetiskt modifierade T-celler riktade mot
B-lymphocyter

Principen publicerad redan 1989

De genmodifierade cellerna utgor
lakemedlet
« Kymriah - Novartis
« Akut lymfatisk leukemi
« FDA 2017, EMA 2018
« 475 000 USD/behandling
* B-cellslymfom
« 373 000 USD/behandling

I
* Yescarta - Kite/Gilead "> YESCARTA'
* B-cellslymfom
- FDA 2017, EMA 2018
« 373 000 USD/behandling




Den globala lakemedelsindustrin investerar
stort 1 CAR T

New York Times

Gilead to Buy Kite,

Maker of Cancer Treatments,
for $11.9 Billion

—

— Gilead Sciences koper Kite
Pharma (CAR-T vid cancer) for
11,9 miljarder USD

£.% REUTERS =

— Celgene kbper Juno
Therapeutics (CAR-T vid g;lg.el{]e to b;v Juno for
cancer) for ca 9 miljarder USD 2 bitlion to boost cancer
pipeline

Michael Erman and Tamara
Mathias



Behandling med CAR T celler vid B-cellslymfom

Sponsor: Uppsala Universitet (M. Essand)
Provare: G. Enblad, Uppsala universitet/Akademiska sjukhuset
Tillverkare: av CAR-T-lakemedel: Vecura, KCC, Karolinska

Baylor y .
College of 2 .’@
Medicine \-.’_
Retroviral
vektor

Universit
Nature Reviews | Clinical Oncology -I m po rt a \/
-US site audit

ssjukhuset

rektor

-Tillverkning av CAR-T-CD19 for klinisk prévning (2014-2020) _Gendverforing d 0
-En av de forsta CAR-T-prévningarna utanfor USA -GMP-frislappning K

-Kostnad for lakemedlet ca 250 000 SEK.




Flow Chart CAR T CD19 GMP Manufacturing

Method 151:2 3rd CARa19 Flow chart of process steps 2016-12-08

Okt-3 aCD28 Reatronectin
Heparinized coated flasks! coated flasks/
blood plates plates
r k. h
Ficoll separation »  Activation » Transduction Expansion > "B'M' m"n“ga"d sl Washing
m LPK<30 x 10*9 celler/mL
3
O
@
= Cryo preservation [« Formulation
LPK= 30 x 10*9 callenmL
Releasa 1 Product cells
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CAR T CD19 Product Specification

Analysis Method

Sterility Ph Eur 2.6.1 sterile

Endotoxin Ph Eur 2.6.14 <5,0 EU/kg

Mycoplasma Ph Eur 2.6.7 gPCR Not detectable (<10
cfu/mL)

Viability Method 28, NC-200 > 60,0% (cryo
preserved and thawed
cells)

Transgene FLC-CAR Method 157 >10%

expression

Autonomous growth  Method 171, cell No proliferation in

proliferation *£IL-2 absence of IL-2
Cell number Method 28, NC-200 Enough for dose and QC

Dose level 1: 2 x 10°7 /m?
Dose level 2: 1 x 10”8 /m?
Dose level 3: 2 x 1078 /m?



Timelines CAR T CD19 Project

— Intitiation 2012
— 2012-03 Audit at Baylor
— 2012-08 — 2013-12 Technology transfer and validation

of production protocols and analysis methods
— 2014-04 Clinical trial approved by MPA

— 2014-05 Initiation of clinical trial

— 2016-04 15 patients treated




Behandling med CAR T celler | Sverige

® CAR T Treatment Center

Standard of Care
Academic Trial
Industry-driven trial

GMP-Production > UPPSALA

May 2014 3rd generation CD19 CAR
39 patients

STOCKHOLM/KAROLINSKA

Since 2014 3rd generation CD19 CAR
Aug 2019 JCAR17 PMBCL

Nov 2019 Kymriah ALL

GOTHENBURG
Feb 2020 JCAR17 PMBCL
LUND Apr 2020 JCAR17 PMBCL
Jan 2020 Yescarta DLBCL Apr 2020 Kymriah ALL
Mar 2020 Yescarta DLBCL Apr 2020 Kymriah ALL
Aug 2020 Kymriah ALL (scheduled)
Data from Stephan Mielke, Karolinska Sep 2020 Kymriah ALL (scheduled)
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Var sker utvecklingen av ATMP?

Sponsorskap vid klinisk provning

Commercial
26.4%

University
37%

Medical
center
7% 20%

Table 3. Classification of trials by sponsor status and phase of development

Phase | and I/Il Phase Il and 1111 Phase Ill Phase not specified Total
Commercial 124 (20.5%) 85 (32.6%) 35 (53.8%) 4 (44.4%) 248 (26.4%)
Non-commercial 480 (79.5% 174 (66.6%) 30 (46.2%) 3 (33.4%) 687 (73.2%)
Sponsor not specified 2 {0.8%) 2 (22.2%) 4 (0.4%)
Total 604 (64.3%) 261 (27.9%) 65 (6.9%) 9 (0.9%) 939 (100%)

Notes: The table shows the number of trials sponsored by a commercial and non-commercial sponsor and the sponsor status in each
phase of development.

Hanna et al, 2016, Journal of Market Access & Health Policy



Karolinska Centrum for Cellterapi - KCC
Inrattades den 1 januari 2017 vid FoU-staben pa Karolinska Universitetssjukhuset.
Uppdrag

Verksamheten ska tillhandahalla stod till forskare och kliniker som har for avsikt
att ta nya cellbaserade behandlingar och avancerade terapier (ATMP) till patient.

-Tillverkning av ATMP-lakemedel for
kliniskt bruk (sedan 1996)
-Regulatoriskt stdd

-Rekommendationer till medicinskt
ansvariga i varden

-18 anstallda

Budget pa 15-20 miljoner som till 100 % ar finansierad av anslag stkta i konkurrens
samt brukaravgifter.



Patient/Donor Patients
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@ﬁ Production unit/GMP facility
‘ Manufacturing Quality QP Distribution
Control || Release

\ Priority

Vecura

Karolinska

Trial Alliance M M

Transfusion Medicine,
Karolinska University Hospital

Cancer Center Karolinska (CCK)




Brief History of Vecura GMP Facility and KCC

1996 Inauguration

e 1998 15t Swedish gene therapy GMP products
(HIV and cardiovascular disease) in trials

e 2003 Implementation of cell therapy

e 2007 Rebuilding/expansion of facility

e 2008 15t Swedish cell based GMP product

(Alzheimers disease)
e 2012 Completion of clean room for scaled-out cell expansion
e 2014 First CAR-T product in clinical trial

e 2017 Establishment of Karolinska Cell Therapy Center



GMP Products and Clients

 Manufactured more than 50 cell
and gene therapy products
(including DNA vaccines) for phase
1/11 clinical trials.

* Clients in Sweden, Denmark,
Finland, The Netherlands, Great
Britain, Italy, France, Austria and
Poland.

 More than 700 patients have been
treated with produced products.

* At present 15 ongoing projects



Ongoing projects

Fetala mesenkymala stamceller

Mesenkymala stromaceller
Human embryonic stem celler

Induced pluripotenta stem celles
Orala epitelcellsark

NK-celler vid AML

Amniotiska epitelceller
NK-celler vid MM
HIVIS DNA Vaccin

TILs for malignt melanom
CD 19 CAR-T B-cellslymfom

Intuvax (dentritiska celler)

Lymfactin (Adenovirusvektor)

Adenovirusvektor for tumorinjektion

AdVince (Adenovirusvektor)

Gotherstrom, Karolinska

LeBlanc, Karolinska

Lanner, Karolinska/BioLamina

Falk, Karolinska/BioLamina
Nilsson, Karolinska/CellSeed, Japan

Malmberg/Bjorklund, Karolinska

Strom, Karolinska

Karolinska/CellProtect AB

Penta Foundation, Italien
Kiessling, Karolinska
Essand/Enblad, Uppsala
Immunicum AB

Herantis Pharma

LOKON (Loskog) Uppsala
universitet/Akademiska Sjukhuset

Essand, Uppsala universitet/ Akademiska
Sjukhuset
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Validation

Validation
Manufacturing

Manufacturing
Process development

Planning phase

Planning phase
Processoptimering
Dispensing of product
Ongoing clinical trial
Ongoing clinical trial
Distribution

Ongoing clinical trial

Ongoing clinical trial

Ongoing clinical trial



Sammanfattning

— Botande ATMP-lakemedel for livshotande sjukdomar finns

idag pa marknaden och kommer pa bred front e.g. CART

— Kostsamma produkter och vardintensiva behandlingar -

paverkan pa lakemedelsbudget

— Patienten och sjukvarden blir en del av produkten

respektive tillverkningsprocessen

Systemfordndrande, disruptiva



Vilka utmaningar star vi infor?

— Hur skavi fa ner kostnaderna?

— Vem ska utveckla och
tillhandahalla ATMP?
— Sma biotechbolag
— Big pharma
— Sjukhus

— Lagstiftning
— Lakemedelslagen, Cell- och vavnadslagen, EU Forordning

1394/2007 om ATMP, Etikprovningslagen, Biobankslagen,
Lagen om genetisk integritet m fl



Information och kontakt

www.karolinska.se/kcc




