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Shaping the Future of
Cancer Medicine Together

slS J_,f;,j s O 3A.BJAJ\ What actually happens to tissue removed during surgery? Could it help transform
cancer medicine? This exhibition invites you into a world where research, medicine,
. and personal experiences intersect. Discover how just a few cells can grow into
Organizers and organoids: miniature tumor models that help researchers better understand
Partners therapies and develop more targeted treatments. Already today, such approaches
can help guide treatment decisions for certain patient groups and understand
why some therapies may not work. But this is about more than technology.
SR ENGIEIR It’s about trust, informed decisions, and your role as a patient or relative.
@H ARITE 3 o ggNTER How much do you want to know? What would you like to shape? Explore the
opportunities, the limits — and why your perspective is essential.
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Why cancer treatment
onen requires more than

\ one solution.
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One Name —Many Diseases
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What do we actually More than 200 diseases, each

mean when we say varying in cause and progression. s e
CANCER? Aoy Aol L e (K

CHEMOTHERAPY: i 3l g )53 olasiudy 4 fia
Beginning of systematic
drug-based cancer treatment.

Treatment:
Between Success
and Challenges

BREAKTHROUGH WITH

COMBINATION CHEMOTHERAPY:
Transition from single-agent chemo-
therapy to combination chemotherapy

Chemotherapy drugs destroy
rapidly growing cells
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By combining different drugs, cancer cells
can be treated more effectively than
with a single agent alone.
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CancerlsaGeneral Term for a
Wide Range of Diseases.
ab/from
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Cancer As a Chronic Condition.
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How likely is it to develop cancer at some point

in life?
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1in 20 Growth Under Control Millions 520.000
i 8 S o) 5yt Thouer bodies are made up of billions of cels RADIATION THERAPY: TARGETED THERAPY — IMMUNOTHERAPY:
1in 8 cErEEEe cellsydie a contro{e/éd way Targeted irradiation of Improved technologies: The immune system is activated
A finely tuned system of signals ensures cancer cells through computer- enable more precise radiation to recognize and fight cancer cells
that growth q d L 5 assisted, three-dimensional Medications target specific
PNl SR PPN PN LI S U e D ULty Ll radiation therapy. abnormalities in cancer cells Immunotherapies remove the protective
G =ae=as= i balance: !-Iealth means: Cells know = - . . mechanisms of cancer cells, allowing
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Lay) i) g oyl Ol 3 Al s 520,000 Elealthy tissue could be better S
A= B Around 20 million people In Germany alone, there are protected.

Get the answer
and learn more!
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Cancer: When Cells
Forget the Rules

Cancer develops when cells begin to divide
uncontrollably. Protective mechanisms fail.
Errors in the genetic material persist.
Cells no longer respond to stop signals.

A tumor forms — a mass of altered cells.

worldwide are newly diagnosed approximately 520,000 new

with cancer each year.

cases annually.
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Fifty years ago, many types of
cancer were barely treatable.
Today, significantly more people
survive cancer — thanks to
earlier diagnosis, modern
therapies, and personalized
treatment strategies.

Tl i i
PROGRESS THAT SAVES LIVE

)
‘The number of new cases has ri ent years.
However, the lielinood of dying from the disease s now

significantly lower than it used to be. This s a resut of
medical advances.
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Treatment: Balancing
Effectiveness and
Burden

NON-SPECIFIC MECHANISMS
Many therapies cannot perfectly
distinguish between healthy and
cancerous cells.

SIDE EFFECTS AND BURDEN

Nausea, fatigue, hair loss, or increased
susceptibility to infections may occur.
Modern medicine aims to reduce
these as much as possible.

DIFFERENT RESPONSES TO TREATMENT
Not every therapy works equally well
for everyone Tumors differ — and so
do people.
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Supportive Care

Treatment

PSYCHO-ONCOLOGICAL SUPPORT

Support for anxiety, stress, and
emotional burden

SUPPORTIVE THERAPY
Treatment or prevention of side effects

NUTRITIONAL COUNSELING
Dietary support in cases of weight loss
or treatment-related effects

EXERCISE THERAPY
Physical activity improves tolerance
and quality of life
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New Approaches in Cancer
Medicine —'Why There Is No
One-Size-Fits-All Treatment”
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New Cancer Treatments
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Every Tumor is Unique — LomsICAR-T>¢

Even with the Same Diagnosis What is a “CART cell therapy”?

B Approximately 200 types of cancer, .
further classified into subtypes

B Even within a subtype, every tumor is unique

directed against cancer cells.
Every tumor develops as a result of an accumulation of
genetic qhal,pges in the cells. These changes are likea e 5 g 1 3D e K
fingerprint” of the tumor. Even within the same type
of cancer, mutations, growth rates, and responses to_ T o o S e
treatments can vary. microenvironment — consisting e oot
of blood vessels, immune cells, and connective tissue —

& also t\/ar;qtt)le and can either make the tumor vulnerable )l Sl L i e 2
I pre it.
Or protec . radiation therapy method used
only for skin cancer.
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A therapy in which the patient’sown immune
cells are modified in a laboratory and
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Get the answer
and learn
more!
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Approaches for
New Therapies

The insight that every tumor is unique
is leading to new therapeutic approaches:

Targeted therapies:

These drugs specifically target mutations

or proteins found only in cancer cells, sparing
healthy tissue.

Personalized medicine:

Following a comprehensive tumor analysis,
the treatment is tailored precisely to the tumor’s
genetic and molecular characteristics.

PERSONALIZED MEDICINE
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Every person is unique,
and every tumor is different.
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TARGETED THERAPIES
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The drugs specifically
target cancer cells.
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The genetic and molecular characteristics
of the tumor are analyzed in detail.

Current Research:
Patient-Derived Organoids

“Organoids” can be grown from tumor cells.
These are small three-dimensional clusters
of cells that reflect many characteristics

of the tumor. They are expected to enable
researchers to test in the lab which therapies
have the best chance of success for this
specific tumor.
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Healthy tissue is also
damaged by
chemotherapy.
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The results of the analysis form the basis for
a treatment plan tailored to the needs of the
specific patient — offering the best possible
chance of success.
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Learn more:
Film about organoids
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In Silico Models
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What is the 3R principle?
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Treatment:
Between Success
and Challenges
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Why Cancer is
So Hard to Treat

UNDERSTANDING CANCER RECURRENCE:
TUMOR DEVELOPMENT IN THE LABORATORY

Why does cancer often return after an initially
successful treatment? This is the question being
explored by the research group led by DR. SOULAFA
MAMLOUK. The team studies tumors from patients
and tracks how they change over the course of
the disease.

What they’re seeing is this: tumors evolve over
time — especially under the pressure of therapy.
Some cancer cells survive treatment and keep
developing, while others emerge anew. This can give
rise to resistant cell populations that later cause
a relapse. To better understand these processes,
the researchers use patient-derived organoids —
3D mini-tumors that recreate key features of the
original tumor in the lab. These models make it
possible to study how different groups of cells
behave and respond to treatment.

This work helps explain how cancer adapts — and
how future therapies can be designed to be more
targeted and effective.
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Representative bright field
image of neuroblastoma
organoids from patient
surgery material

Light sheet image of a_
Neuroblastoma organoid.

© Soulafa Mamlouk
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How the Body
Fights Cancer
IMMUNE CELLS IN ACTION:
DETECTING AND TARGETING CANCER

The research project “CATCH the Tumor,”
led by Dr. Lucie Loyal, looks at how the immune
system detects and attacks cancer cells.

focus is on T cells — specialized immune
cells that can identify and destroy abnormal
or diseased cells.

The team has developed a test that measures
how strongly T cells respond to cancer cells.
This makes it possible to identify which immune
cells are especially effective — a key step
toward developing new immunotherapies.
One focus of the research is melanoma,

an aggressive form of skin cancer. In the future,
the team plans to use 3D skin models: in these
“mini-skin systems,” tumor cells and T cells
are brought together, allowing researchers
to directly observe how well the immune cells
attack the cancer.

The goal is to develop immunotherapies in
a more targeted way — and tailor them more
precisely to individual patients.
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to low oxygen levels (hypoxia).
This phenomenon can also Learn more
be reproduced in organoids. X .
e pink color marks hypoxic Dive deeper into the research

regions within the organoid.
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Live-cell imaging of pa
rived lung tumoroids (large yel-
low clusters) attacked by CAR
T cells (blue). Live cells appear
yellow, dead cells red.
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and get to know the people
behind the projects.

Choosing Therapies
More Precisely

A DECISION TOOL FOR RADIATION THERAPY

In the research group led by PROF. DR. INGEBORG TIN-
HOFER-KEILHOLZ, scientists are exploring how organoids
— mini-tumors grown from patient tumor tissue — can be
used to better predict how well radiation therapy

will work.

The focus & on head and neck cancers, where treatment
is often associated with significant side effects. These
3D models retain key features of the onfinal tumor and
allow therapies to be tested under conditions that closely
resemble reality.

Researchers irradiate the organoids and observe how
they respond. They are particularly interested in the role
of oxygen deprivation within tumors. Many tumors grow
so quickly that their blood vessels cannot keep up, leading
to areas with very low oxygen levels, so-called hypoxic
regions. This lack of oxygen can make tumor cells more
resistant to radiation therapy.

To recreate this effect in the laboratory, the team culti-
vates organoids under low-oxygen conditions. This allows
researchers to study why some tumors become resistant
and how this resistance might be overcome.

In the long term, the research aims to make radiation thera-
pies more targeted, more effective, and gentler for patients.

The Future of
Cancer Treatment

A TEST SYSTEM FOR PERSONALIZED THERAPIES

A research project in the Experimental Immuno-
therapies group is focused on developing mini-
tumors as a testing platform for personalized
cancer treatments.

To do this, researchers grow “tumoroids” from

the tumor tissue of lung cancer patients — 3D mini-
tumors that closely mimic the key characteristics
of the original tumor.

Analyses show that these models largely retain
the genetic changes, tissue structure, and important
functions of the tumor they came from. This makes
them a powerful platform for testing therapies in
a targeted way.

The team is also studying CAR T-cell therapies,
where a patient’s own immune cells are engineered
to recognize and attack cancer cells.

As DR. LUKAS EHLEN, the project’s lead scientist,
explains, how well these therapies work depends
heavily on individual factors — such as specific

targets on tumor cells or resistance mechanisms.

This system helps explain why treatments work
differently from one patient to another — and
provides important insights for developing more
precise, tailored therapies.
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PATIENTS —there Is
no research without us
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more deeply than those who live with it.
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expertise — it transforms it: Making research more focused,
more meaningful, and truly connected to real lives.

“The Future of Medicine
Begins with Listening.”

Providing clear information, understanding the challenges patients
face, and handling health data with care are essential. But real trust
grows when patients are not just informed, but genuinely involved.
Because only then does research become something that really
serves people.

Patient engagement can happen at many stages and in many ways:

m  Fromidea to research project and clinical trial:
Patients help to shape the questions that truly matter

m  In study design: They bring in their lived reality — what is
feasible, what is too much, what fits into daily life

B During clinical trials: They share feedback, support others,
and help to make participation possible

B When results emerge: They help interpret what those
results actually mean for real lives

In patient advisory boards and the co-design of clinical trials, lived
experience becomes a powerful form of expertise. Research becomes
more human, more relevant, and more meaningful. This is how we
create research that is not only scientifically excellent, but also truly
makes a difference in people’s lives.
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“We are not physicians or basic researchers,
but we ask the questions that truly matter —

from the perspective of patients. That is
our contribution.”
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Patient Research Advisory Board, NCT Berlin
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Patient engagement —
shaping better cancer

\ research together
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“Without research and clinical trials, there is no progress in cancer
treatment. At last, we as patient representatives are recognized
as experts and can bring in the patient perspective from the very

beginning. Together with scientists and experts, we are stronger.
I am not just affected — | help to shape what happens.

Patient engagement is not an add-on. It is a prerequisite for
good research.
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“Nothing About Us
Without Us!”

| Today, patient engagement is firmly embedded:
The CCCC Patient Advisory Board brings patients’
B lived experiences into care.

The Patient Research Advisory Bord of NCT Berlin
ensures that clinical research is truly patient-centered.
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What Do We
Take Away?
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From tissue, models are created.
From research, new insights emerge.

And from shared experiences, better
paths in treatment take shape.
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New approaches such as organoids open

up promising possibilities. At the same time,
they are not yet part of routine clinical care
and continue to be actively researched
and developed.
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Researchers contribute their knowledge.
Patients contribute their perspectives,
their questions — and often their tissue.
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It is this interplay that makes progress
possible. And it lays the foundation
for a medicine that is effective — and
worthy of trust.
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Cancer research does not
happen in the lab alone.
Itis built on collaboration —

and on trust.

Biomedical science is multi-
faceted and brings together
many different people, fields,
and perspectives.

© Charité 3R, M. Rezv:
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