
Get out your smartphone 
to learn more!

stemcells4life.info

stemcells 
forlife#

 

Cancer stem cell

Specialized
tumor cell

Proliferating
cells

Self-renewalEPIDERMIS

NORMAL
MOBILITY

RESTRICTED
MOBILITY

In the laboratory, heart muscle 
tissue is created from stem cells.

The “patch” that is grown
is sewn on to the heart.

DERMIS

SUBCUTIS

Neurotransmitter
dopamine

HEALTHY

Red blood cells

White blood cells

Platelets

LEUKEMIA

Reduced number 
of red blood cells

Too many
immature white 

blood cells

Reduced number 
of platelets

Donor/
patient

Tissue cells 
(e.g., dermal fibroblasts)

Gene-corrected cells
are transplanted

Gene correctionCell type affected
by the disease

Disease model  
for drug research and

screening of drugs

Day 1 Day 4 Week 10 Week 12 Week 18 to 20 Week 24 Week 27 Week 38 to 40Day 7 Day 14

Fertilization Blastocyst
forms

Blastocyst
implants
itself in
the uterus

First cells of
the nervous
system are
formed

All organs
and
extremities
are present

Fetus makes
controlled
movements

Fetal
movements
can be felt

Fetus reacts
to light and
sounds

Eyes open Baby is fully
developed

Brain
organoid

Lung
organoid

Liver
organoid

Pancreatic
organoid

Retinal
organoid

Tongue
organoid

Stomach
organoid

Large
intestine
organoid

Small
intestine
organoid

Macula

Retina

DRY MACULAR
DEGENERATION 

Blood stem cell
in bone marrow

Self-
renewal

Biopsy
Reprogramming

factors

A protective capsule prevents the immune system 
from attacking the cells while, at the same time,

allowing them to react to glucose and release the
produced insulin into the blood. 
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WHERE DO WE 
STAND?

What do we know?
In patients with macular degeneration, damaged 

retinal pigment epithelial cells lose the ability to 

support the retina, which is responsible for image 

processing in the eye, leading to vision loss. For 

damage to the cornea, however, stem cell 

therapy (Holoclar®) has now been used to replace 

the damaged corneal cells and, in so doing, retain 

vision. To do this, limbal stem cells must still be 

present in the patient’s eye.

What are we 
investigating? 
For patients with cornea damage, researchers 

are searching for treatment methods that are not 

dependent on the presence of the patient’s own 

stem cells, but that restore vision through a stem 

cell transplant. For the treatment of macular 

degeneration, clinical studies are being carried 

out that study how cell layer obtained from stem 

cells can repair the damaged retina.

Blindness 
and visual 
impairment

Macular degeneration

WHAT DO 
WE WANT TO 

ACHIEVE?
Scientists are investigating which pluripotent or 

adult stem cell types can be used to treat blindness. 

One focus of stem cell research is how stem cells can 

contribute to repairing or restoring the retina and the 

cornea. 

Blindness deprives a person of one 

of their main senses. The vision loss 

may be caused by damage to the 

cornea or by age-related macular 

degeneration (AMD). In patients with 

AMD, damage to the retina impairs 

visual acuity. Up to now, most of the 

reasons for blindness have barely 

been treatable, or not at all. But in 

some cases, stem cell therapy has 

already been successful.

STEM CELL  
THERAPY OFFERS  
THE HOPE FOR A CURE

1
Investigating 
types of stem 
cells in the eye

2
Preventing the 
causes of 
blindness

3
Restoring tissue 
in the eye

4
Developing 
transplant 
methods 
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