Immunterapi og samhandling; utvikling og bruk av cellebasert terapier-
erfaring fra tverrfaglig samarbeide ved OUS
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Seksjon for Celleterapi-historikk

1987: HMAS med renset benmarg. Prosessering av BM ved Tumorbiologisk avdeling (1
forskningsbioing + 1 lege)

1993: Stamcellelabben etablert ved hematologisk seksjon, s-lab (3 bioing + 1 lege)
1994: HMAS med perifere blod progenitor stamceller

1995: Stamcellelabben(3 bioing+1 lege) + Mikromet.programmet (5 bioing + 1 lege)
Hematologisk seksjon flyttet til nye lokaler,s-lab

1996: Stamcellelabben flyttet til nye lokaler i Ul
1998: Stamcellelabben (6 bioing + 1 lege) Mikromet. Progammet flyttet til pat. avd.
2001: DC prosjektet

2005: Stamcelleaktivitet fra IMMI flyttet til Avd. for Celleterapi (10 bioing. + 1 lege + 2 post.dok
+1 stipendiat,)

2009: Stamcelleaktivitet fra Blodbanken, Ulleval, flyttes til Avd. for Celleterapi(14 bioing + 3
leger + 1stipendiat + 1 postdok)

2009: Flytter inn | nye lokaler pa instituttet (24 ansatte)

2013: Immunmonitoreringsgruppen flytter fra Immunologisk Seksjon pa Instituttet til
celleterapi(6 ansatte)

2015: Pga plassmangel flytter Immunmonitoreringsgruppen fra celleterapi til OCC
inkubatoreren

2018: 42 ansatte hvor bare 19,9 ansatte er budsjetterte faste stillinger selv om de fleste gvrige
har rettigheter

Oslo . 5]
University Hospital S



Department of Cellular Therapy - for GMP production of cell products - in
size one of the largest in Europe
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THERAPEUTIC BIOBANK
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INSPECTED AND ACCREDITATED BY:

Norwegian Health and Social Department
EU cell directive (2004/23/EC)

JACIE(FAHCT)
National Marrow Donor Program(NMDP)

The Norwegian Medicines Agency (SLV)

GMP production of cell products
(EU directive 2003/94EC/91/412/EC)

Paul Ehrlich Institute, Germany

GMP production of DCs for German AML
patients

(\ 8§!3ersity Hospital Dep. of Cellular Therapy ©



Department of Cellular Therapy, OUS, RAD

Dag Josefsen MD PhD Director

Clinical Somatic Cell Therapy

Leader: Dag Josefsen/Hanne Scholz
eHematopoietic Stem Cells

eAdipose Derived Stem Cells, R § D
*Pancreas Islets transplantation,
R§D

( N osio .
University Hospital

Clinical GMP Cell Therapy

Leader: To be defined

DC production, R§ D

eT-cell CARS/TCR productionR § D
*NK-cell production, R § D

*GMP mRNA production

eLarge Scale ElectroporationR § D
eSupervise in IMPD preparation

Immunno Monitoring/ R § D
on Adoptive T-cell therapy
Leaders: Else Marit Inderberg
/Sebastien Walchli

Located at OCC, Incubator
*T-cell cloning following
immune therapy/novel TCRs

eDevelope new generations of
TCRs and CARS

eUniversial T-cell killer?




Translational research and clinical activites on somatic
stem cells at Department of Cellular Therapy

Translational research and clinical use of Somatic Stem Cells:

eHematopoietic stem cells — auto/allo stem cell program

ePancreatic Islets treatment in diabetes — preclinical ...clinical 2013
eAdipose Derived Stem Cells :

eVascular Stromal Fraction(SVF) and or Mesenchymal Cells (MSC)cells ....
clinical program on non-healing chronic wounds following curative
radiotherapy and in breast reconstruction after radiotherapy

eAdipose derived MSCs: Translational research program on MSCs and
hypoxia and future use in treatment of diabetes

*MSCs delivery of therapies for brain disorders?

Cow
University Hospital



Prognostic® tumour infiltrating lymphocytes are
identified in many tumour types

 Example: presence of intratumoural T cells correlates with improved clinical
outcome in advanced ovarian carcinoma’

e Also seenin NSCLC,%2 CRC,2 breast,*> melanoma,®’ renal,®? prostate,!® head and
neck,!! cervicall?

"’Hot tumour

100 =
< P<0.001 . T cells infiltrating
= 75+ tumour cells
S Intratumoural T cells (n=102)
c Median OS = 50.3 months
S 50=-
(2]
[ o
2 27 — @B IRE ) .
o) No intratumoural T cells (n=72) IR ¢ d';.;“’;:-f_‘.)\-’;‘-’} <47, No intratumoural

0 Median OS = 18 months 4R T T"’:'_‘f' Wy «( "1 T cells: T cells
1 T 1 1T 1T 17 1T 1T 11 TS R4 7 restricted to tissue
0 12 24 36 48 60 72 84 96 108120132 LT gl o ’1{; A ;",-'1;,“ .
o r“ Ak ; + surrounding tumour
Month E oS Koy

aCorrelation with improved overall or progression-free survival, disease stage, or therapy outcome;
type of lymphocyte dictates where there is a correlation with improved or worsened outcome

Figures adapted from Zhang L, et al. N Engl J Med 2003;348(3):203—213, Copyright ©2003 Massachusetts Medical Society. Reprinted with permission from Massachusetts Medical Society.

lin Oncol 2011;29(15):1949-1955; 5. Loi S, et al. J Clin Oncol 2013;31(7):860-867; 6. Piras F, et al. Cancer 2005;104(6):1246—1254; 7. Azimi F, et al. J Clin Oncol 2012;30 :26/8-268
8. id@'g%SA, et al. Clin Cancer R¢s 2007;13(7):2075-2081; 9. Donskov F, et al. Br J Cancer 2002;87(2):194—201; 10. Flammiger A, et al. APMIS 2012;120(11):901-908 b °
11= B@ﬁq%ﬁ‘sﬂt}a‘.@g&gmer Rés 2006;12(2):465—472; 12. Piersma SJ, et al. Cancer Res 2007;67(1):354—361 ' °
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How do we interprete these results?

Oslo

In a subgroup of patients, a spontaneous immune
reaction results in T cells finding their way to the

tumour before surgery

The number and type of lymphocytes inside the
tumour has an influence on survival

The effect of the surgical treatment is consolidated
by the immune system — and:

Surgery has much less effect on survival if the
immune system is not involved!

But: no clue as to which antigens are recognized

Challenge: how to make a “cold” tumor to become
llhot”

University Hospital



Induced Tumor Immunity in man:

. Immunogenic cell death as a new paradigm in
cancer immunology

e  ”“Cryptic” vaccination induced by
chemotherapy, irradiation, cryotherapy and
targeted therapies

e Combination of local (in situ) treatment with
systemic treatment (checkpoint blockade,
cancer vaccines, adoptive T-cell therapy)

( N oslo .
University Hospital
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Cancer treatments

Classical mainstays

Surgery
Radiation *

Chemotherapy*

* Induces immunogenic
cell death —low dose?

Oslo
University Hospital

Other treatments

Hormone therapy*

Small molecule
targeted therapy

* ADT induces immune-responses
in prostate cancer

Immunotherapy

Bone marrow
transplantation

Antibody therapy

Immune checkpoint blocking
antibodies
BITE

Cancer vaccines
Peptides
Dendritic Cells

Adotive T-cell Therapy




Immunotherapy programs at Department of Cellular Therapy

Academic protocols:

eAdjuvant DC vaccines in operable high risk prostate cancer — closed. Pi: Svein
Dueland

eRandomized DC vaccines in operable Glioblastoma under development PI:
Einar Vik-Mo

*DCs in NHL. PI: A. Kolstad

*NK cell therapy under development PIl: Kalle Malmberg

LMU DC AML (DCs produced in Oslo for patients treated in Munich) PI:
Marion Subklwe

*TCR-CRC-001: MSI+ colon ca (REC approved) Pl Svein Dueland

Comercial protocols:

eMedigene DC AML - phase I/1l only Norwegian patients. Pi Yngvar Flgisand
eAlden DCs in metastatic prostate cancer (DCs produced in Oslo for patients in
Bergen)

eNorvartis CAR CD 19: Relapsed and refractory peadiatric ALL and adult NHL.
Pl ALL Jochen Buchner, Pl NHL Harald Holte

(\
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DC based vaccines for treatment of cancer since 2000

Intradermal injection of Migration of mDCs to
tumor specific antigen local lymph nodes (LN)
loaded mature Dendritic

Cells (mDCs)

/@/\
%

Activation of tumor specific
lymphocytes in LN

( N osio . o
University Hospital e}



Dendritic cells (DCs) are the cells that stimulate immune responses

Dendritic cells (DCs) make contact with T
cells and instruct them to become active

killer cells

Killer T cells activated by DCs
search out tumor cells in the body
and kill them by creating holes in
their surface

DC makes first contact
with a T cell

dendritic cell

T cell 35"
DC activates a T cell to
become a killer T cell

tumor cell
displays
gaping hole

Killer T cell

( N osio .
University Hospital




Robust GMP-production platform for Dendritic Cell
vaccines is established

Elutriation Gas-Permeable Differentiation Maturation Electroporation  Freezing

T Teflon Bags Day 0 Day 3
_ [L;K'J . 24 hours Recovery

PBMC Monocytes iD DC-vaccine
mDCs

GMP production and analysis in the cleanroom facility of the
Department of Cellular Therapy at the Oslo University Hospital

RNA
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~
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(\ Oslo Norwegian Regulatory Authority approval: 08/2013; 12/2014
o

University Hospital  German Regulatory Authority approval: 10/2013
15



Study flow chart

mDCt Further therapy depending on
clinical/immunological response

CT CT CT
Week -2 1 2 3 4 5617 10 1112 14 15 18 19 22 23 24
Vaccines I I I I I I I I I
H_J DTH ~— —_—— _
4 vaccines

Booster vaccines every 4th week

Frequent blood sampling for immune response assessment

( N oslo .
University Hospital



(\

2-step approach of OUH in two different clinical indications

Prostate
Cancer:
adjuvant

high-risk
Phase |l
ous

Oslo

Patient-derived tumour material

1) Prostatectomy

Establishment of tumor cell line
Isolation of tumor RNA

Patient-individualized vaccine preparation

2) Leukapheresis and generation of 3d DCs
Loading of DCs with tumor RNA + hTERT +
survivin ivt-RNA

Surgery  mEE———) .$‘

tumor cell line

1) iﬂi

After ,,curative” resection and
return to normal PSA levels,
patients only receive DC
vaccines

2) iﬂi

tumor hTERT-RNA +
RNA Survivin-RNA
/ = f ~\

@ —k mmm)  Vaccination

2 ‘-;,,——_/\

mature DCs

1) Radical surgery.
Establishment of neurospheres
Isolation of tumor RNA

2) Leukapheresis and generation of 3d DCs

Loading of DCs with tumor RNA + hTERT +
survivin ivt-RNA

Patients receive temazolo

-mide and DC vaccines after
surgery and irradiation
therapy.

2) g

Tumor
1) éﬂi biopsy tumor hTERT-RNA +
- neurosphere RNA Survivin-RNA
———— f ~\ f >

g —k ‘ Vaccination

N mature DCs

University Hospital



Progression Free Survial

—— DC-CAST-GBM
—— Matched Cntr

-
o
o

Historical controls
matched by:
- Age
- ECOG
- Pre- and
postoperative
tumor
volume
- Oncology
treatment
-No progression
before 3 months

p=0.002
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Months

Median PFS 7.9 vs 19.9 months




Overall Survival

—— DC-CAST-GBM Historical controls
—— Matched Cntr matched by:
- Age
p=0.027 - ECOG
- Pre- and
postoperative
tumor
volume
- Oncology
treatment
-No progression
40 before 3 months
Months
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Median OS 19.5 vs 25.3 months




Kaplan-Meier survival estimate
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Will DC cancer vaccines have a place in future immunotherapy
programs and which patients can benefit of this?

* Treatment of patients with MRD following primary therapy
 Adjuvant treatment in high risk patients following radical surgery
 DC vaccine combined with check point inhibitors

 DC vaccines as boost following adoptive T-cell therapy in solid tumors

Cow
University Hospital



CAR and TCR therapy

CART CELL

CANCER CELL
»Target protein

Signalling
domains

Antibody
recognition

domain \

D)

() —
: _ CA

Surface protein

Proteasome

1 .

" HLA - Peptide
complex

TCRTCELL

From http://www.adaptimmune.com/technology/

e

Oslo
University Hospital

Dept. of Cellular Therapy

CAR:

- Clinical responses

- Not dependent on HLA
- Limited target antigens
- On-target toxicity

TCR:

-Clinical responses
-Many targets

- Toxicity

- HLA downregulation
(tumour escape)
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Novartis study

e Evaluate efficacy and safety of CTLO19 CAR-cells
e Pediatric protocol: CCTLO19B2202

Pediatric ALL
country

B 14 sites (running in 13 sites per Oct 2015)
S Barcelona

[France LS

Frankfurt

Oslo
University Hospital



Clinical trial concept for CTLO19

Non-mobilized -

€ Levkapteresis 9 @ Moditied T-cell infusion
at study

4= *hvi

at study at study
So¥ | CD19+B- ALL ~ '\ S
O cremotherapy
(lymphodepletion)
CD3/CD28 | ymphodep
Antibody-coated b
e o ® = 8
L ‘ Beac renmal
© 1-cel activation/ | - ‘?
, transduction® / Modified T-cell
! (lentiviral) expansion

‘ _ R se ’:‘
et X3

o %

( L"'. =

Adapted from Levine, Cancer Gene Therapy, 2015

o)
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Investigators at Oslo University Hospital

Program Chair for all CTLO19 studies in Norway:
Steinar Aamdal (OTM unit at DNR)

Oslo

D

D

D

Pediatric ALL trial: Jochen Bluchner
adult DLBCL trial: Harald Holte
apheresis/cell processing/thawing and infusion

CARS: Gunnar Kvalheim

University Hospital



Remission, Event-free Survival, and Overall Survival in
pediatric relapsed B-cell ALL treated with CAR CD19

A Duration of Remission
1.0

0.9
0.8+
0.7
0.6
0.5+
0.4+

0.3

Probability of Continued Remission

0.2+
No. of patients, 61

0.14 No. of events, 17
Median duration of remission, not reached

0~0IIIIIIII\\\
0 2 4 6 8 10 12 14 16 18 20 22

Months since Onset of Remission
No. at Risk 61 54 43 33 23 18 8 7 3 1 0

B Event-free and Overall Survival

1.0q
0.9+
0.8+
0.7 Overall survival
> 0.6+
= Event-free survival
B 054
o
& 0.4
0.3 No.of No.of Median
Patients Events Survival Rate at 6 Mo
0.2- mo % (95% Cl)
Overall Survival 75 19 19.1 90 (81-95)
0.1 Event-free 75 27 not 73 (60-82)
Survival reached
OO T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22
Months since Tisagenlecleucel Infusion
No. at Risk

Overall survival 75 72 64 58 55 40 30 20 12 8 2 0
Event-free survival 75 64 51 37 33 19 13 8 3 3 1 0

Oslo . SL Maude et al. N Engl ) Med 2018;378:439-448.
University Hospital



What have we learned from these studies?

Transfer of clinical knowhow to treat severe side effects

Cell collection, processing and freezing of starting cells for
CAR production has been optimized

Slots for production of CARS suboptimal

Still to many relapses and further investigations needed

Need of novel B-cell CARS?

Cow
University Hospital



BASIC KNOWHOW AND DEVELOPMENT OF ADOPTIVE T-CELL THERAPY

4."CeII\U’I,‘a~'“riTherapy: clinic,
IKE= '
- Eo : Cellular Therapy: R&D

c\ University Hospital Department of Cellular Therapy



@ o510 cancer Immunomonitoring and R&D Laboratory
Department of Cellular Therapy

FROM CANCER RESEARCH TO CURE

T —

( University Hospital



Universal
Killer

Dep.of
Cellular
Therapy,

R&D lab CAR

[
(-|- Sﬁ!se,sity Hospital Department of Cellular Therapy: Dr Else Marit Inderberg & Dr Sebastien Walchli ‘s’



TCR platform

Clinical Vaccinate Biobank
study cancer patient PBMC
Team T o) % @
2§ B : N

Identify cancer-

specific T cells
Evaluate TCR

properties @
. x Cytokine production

SAFE & Proliferation
EFFICIENT @e e

TCR-THERAPY 2
Preclinical evaluation <?’

- tumoricidal activity/specificity

Q
IC50, affinity, avidity, .‘ )

coreceptor dependency etc. ‘ Pheng;}f’gﬁines

- CD markers
0 TCRa peptide
- specificity
Endo- Cancer
TCRB WY 0 YT
genous specific B n d afflr.nt?/
TCR TCR Expression vector RT-PCR MHC restriction

Express TCR Clone Identify Clone and
in donor cells TCR TCR profile T cells
Q
(@ " 8§=3ersity Hospital Dept Of Ce”u Ia r Thera py ° : ¢



Technology base - TCRs

TGFBRII hTERT

e MSI+ cancers e >90% of all cancers e Pancreatic cancer (98%)

e Colorectal cancer (15%) e Lung cancer e Colorectal cancer (45%)

e Endometrial cancer e Melanoma e Lung cancer (31%)

e Gastric cancer e Prostate cancer e Multiple Myeloma (23%)

- Potential to treat several high unmet need cancers...

- Patents licensed to ZELLUNA IMMUNOTHERAPY

o)
‘ \ Oslo ) (XY
University Hospital le]



Gene transfer

Integrating virus (gammaretro-, lenti-) mRNA electroporation

Natural Virus

g

i Insert therapeutic

Rer?nve_gtines Netee X,

or vira .

replication \,'
L

Therapeutic Gene

e Constitutive expression e Transient expression (7-9 days)
e Safety issues e Less risky safety profile
e Regulatory/technologically demanding e Regulatory/technol. less demanding
e Expensive e Less expensive
* |[n vivo expansion and differentiation, memory e No memory
c\ 8rs1=3ersity Hospital At the courtesy of Hilde Almasbak OSO



GMP-production platform for CAR/TCR T-cell therapy

Elutriation and Ex vivo T-cell Removing of Electroporation Final
freezing of F#2 expansion Xuri W25 beads and mRNA TCR/CAR formulation for
_ (CD3/28 beads) freezing i.v. infusion
" ”'"}‘l VY
. e \:Q ~ oy -g. nkQ‘.
: 0 w 9‘ l;_A‘,—‘, ;—-4‘>—
—> —> 0 <0 —> .. ‘-Q-i—-',o' O
o, O s L0,
Thawing of Thawing/ 0 0 "
F#2 —— Recovery
PBMC T-cells Expanded Expanded Transfected
T-cells T-cells T-cells
Cell count Cell count Cell count Cell count WBC Cell count WBC
/ D Cell count WBC/CD3+
WBC/Monocytes WBC/Lymphocytes WBC/Lymphocytes CD3+ cells Viability cells/other cells
Viability Viability Viability Viability Microbiological

Microbiological
contamination

Microbiological
contamination

oo
University Hospital

Microbiological
contamination

Receptor expression
Viability
Microbiological
contamination

Residual beads contamination
Microbiological

contamination




Documentation required on cellular
therapy products

Investigational Medicinal Product Dossier (IMPD)

(e.qg. Guideline on the requirements for quality documentation concerning
biological investigational medicinal products in clinical trials,
EMA/CHMP/BWP/534898/2008)

Quality Data *
Non-Clinical Data *

Clinical Data
Study Protocol

Investigator’s Brochure

Cow
University Hospital



Quality Data

Materials/Equipment

Manufacturing Process

Cell preparation and culture
Gene transfer

Further manufacturing steps

In process controls
Process validation

Characterization *

|dentity

Purity

Potency
Quality Controls

Release Criteria
Stability Studies

Cow
University Hospital



Rigorous characterization of genetically modified cell
medicinal products- issues that should be addressed

I identity, and viability
1 sequence and integrity of transgene,

1 identity and integrity of vector,
- gene copy number per cell,

1 vector integration profile,

1 transduction efficiency (e.g. percentage of transduced cells),
1 vector/transgenes removal or elimination (when applicable),
1 identity and activity of the expressed gene product,

1 cell phenotype / morphology,

1 homogeneity of the cell population (e.g. percentage of sub-
populations),

1 proliferation and/or differentiation capacity of the genetically
modified cells,

1 vector release from cells,

1 vector replication competence and possibility of reactivation,
1 genetic stability upon in vitro proliferation and/or differentiation

(\ Oslo EMA/CAT/GTWP/671639/2008 | .
University Hospital °



Rigorous characterization of genetically modified cell
medicinal products- issues that should be addressed

I identity, and viability
1 sequence and integrity of transgene,

1 identity and integrity of vector,
- gene copy number per cell,

1 vector integration profile,

ngﬁn efficiency (e.g. percentage of transduced cells),
A8 E=R#e) py gcgpt m en applicable),
"I identity and activity of the express VM C'ALLY

1 cell phenotype / morphology,

1 homogeneity of the cell population (e.g. percentage of sub-
populations),

1 proliferation and/or differentiation capacity of the genetically
modified cells,

1 vector release from cells,

1 vector replication competence and possibility of reactivation,
1 genetic stability upon in vitro proliferation and/or differentiation

c\ Oslo EMA/CAT/GTWP/671639/2008 | .
University Hospital °



Documentation required on cellular
therapy products

Investigational Medicinal Product Dossier (IMPD)

(e.qg. Guideline on the requirements for quality documentation concerning
biological investigational medicinal products in clinical trials,
EMA/CHMP/BWP/534898/2008)

Quality Data *
Non-Clinical Data *

Clinical Data

Study Protocol

Investigator’s Brochure

Cow
University Hospital



IMPD documentation to the Medicine Agenc
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O PEI Correspondence

PEI

DCs

Submissicn
IIx
Submission

111

10.06.2013

10.06.2013

02.11.2012

2

Submission

Ix

02.11.2012

2

PEI

Contracts
CSC

C. Ullrich

IB for R848

In-Box

Oslo
University Hospital

22,3 kg

25/08 2013 14:10 FAX +488103771277 PEI-$5 @002/002

far mp iomediloische Artneimitte : .
Fedtral Intitute for Vaccines and Blomedicines Paul-Ehrlich-Institut %

EudraCT-Nr. 2010-022446-24-resub
Vorlage-Nr.: 1897101

Bearbelterfin:  Dr, H. Krafft
Referatsleter kin. Prifungen/Ref, S5

Abyg. AzneimitteisichemeR

Telefon / Phons  +49(0)6103 771811

Pau-Enieninetis Postiach 89207 Largen

CSC, Clinical Study Center

Frau Dr. Heike Heise Fax +49(0)8103 771277
Hermann-Schmid-Str. 10 E-Mal ci@pel.de
80336 Monchen

23.09.2013

Genehmigung der kiinischen Prifung gem. § 42 Abs. 2 ANG
Kurz-Titel: DC vaccination for postromission therapy in AML
Ihr Antrag vom 14.08,2013

Bescheid
Dle kiinische Prilfung mit dem Studientitel:

Active immunotherapy of patients with acute myeloid leukemia using autologaus dendritic
cells transfected with RNA encoding leukemiaassociated antigens

zur Pritfung der Prilfsubstanz Autologus DC (WT-1-, PRAME-or hCMV-ppé5-loaded
Mature Dendritic Cells) wird genehmigt.

Die Entscheidung Ober die Kosten ergeht gesondert.
Rechtsbehelfsbelebrung:

Gegen diesen Bescheid kann innerhalb eines Monats nach Bekanntgabe Widerspruch erhoben
werden. Der Widerspruch ist beim Paul-Enriich-institut, Bundesinstitut far Impfstoffe und
biomedizinische Arzneimittel, Paul-Ehrlich-Str. 51-59, 63326 Langen, schriftich oder zur

Niederschrift einzulegen.
Mit freundtichen GruBen

Prof. Dr. S. Vieths

Vizoprésident
Paul-Ehrlich-Institut
Paul-Ehrfich-StraBe 51-58
5 Telefon | Phone «aD i) 9100 770
* 0e Gesndhet/ 225 Langen Fax et 0 103 71234
o the Qeman Federw) Mty of Hes'th Onuckandl Bemany  >» wwgelde
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Oslo

Hospital Exemption

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

Parqagraph (6)

“Advanced therapy medicinal products which are prepared on a non-routine basis according to specific quality standards, and used
within the same Member State in a hospital under the exclusive professional responsibility of a medical practitioner, in order to comply
with an individual medical prescription for a custom-made product for an individual patient, should be excluded from the scope of this
Regulation whilst at the same time ensuring that relevant Community rules related to quality and safety are not undermined. ”

Article 28, Pargagraph 2

“Manufacturing of these products shall be authorised by the competent authority of the Member State.”
Traceability
Pharmacovigilance
Quality standards
Have to be the same as for marked level products
Eligible patients no other therapeutic options
urgency/emergency situations
life threatening condition

No marked authorisation no circulation, product has to stay in the member state

University Hospital



Hospital Exemption documentation to the Medicine Agency

25/08 2013 14:10 FAX edsBr0QTIIZTT Prr-ss @ooz/002
l)l’:l Bundes' far Impfstoffe
unéeitt i sttt Bameg i Anginiel ; i
Feau!Insthute forVacones 1 Bomediines Paul-Ehrlich-Institut ,g
DCs
EunCT A, 201002204824 18000
Submission

PaukEienusus Peaeach 8929 Lvgen
11

CSC, Clinical Study Center

10.06.2013

Telefon Phona. +4(0)6103 771811

Frau D Heike Heise

Fax
Hermann-Schmid-Str. 10 Shea. dovne
80336 Monchen

2309201

@ PEI Correspondence i

Genehmigung der kiinlschen Prifung gem. § 42 Abs. 2 AMG.
Kurz-Titel: DC vaccination for postromission therapy In AML
Ihr Antrag vom  14.06.2013

Bescheid

Do kiinische Pritfung mit dem Studientitel:

Active immunotherapy of patients with acute myeloid leukemia using autologaus denditic
cells transfected with RNA encoding leukemiaassociated antigens

zur Prifung der Prifsubstanz Autologus DC (WT-1-, PRAME-or hCMV-ppéS-loaded
PEI Mature Dendritic Cells) wird genehmigt.
g Die Entseheidung ober die Kosten ergeht gesondert.
DCs Contracts Rochtsbohotfsbolehrung:
CSC disen Bescheld kann Monats nach Bekanntgabe Widerspruch erhoben
Submission Submission I e o s i cam s
I C. Ullrich Niederschrif einzulegen.
. Mt freundtichen GroB
02.11.2012 11.05.2012 e : 5 Prof. Dr. S. Vieths
g ~ Vaoprdaidant i
Paul-Ehrlich-Institut
Pau-Enich-Strase 5150
. ... 63226
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0 B s i e ey atmiery
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Radium-1 TCR in the clinic O e

TCR |
{ Peptide

) HLA-A2

1st clinical TCR therapy in Scandinavia and first-in-man:

Cancer cell

T Cell Receptor Based Therapy of Metastatic Colorectal Cancer (TCR-CRC-
001), NCT03431311 PI: Svein Dueland

« Patients with metastatic, MSI colorectal cancer, TGFBRIIl frameshift
mutation and HLA-A2+ (MHC 1)

* One patient has completed the treatment
« (Goal to enroll 3-5 patients under hospital exemption

« Data analysis: Blood chemistry, cellular analyses, cytokine analyses,
radiological imaging and biopsy results
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CAR pipeline
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Solid tumour CARs

Innovation pipeline:
CAR combination
Affinity maturation
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Pre-clinical pipeline

1) Target 2) Antibody isolation and 3) scFv/CAR design 4) In vitro-I 5) In vivo 6) In vitro-Il
identification sequence identification
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Adoptive T-cell therapy- Industry/ Academia collaborations and how
to bring it fast to patients!!!!
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