The limited supply of human platelets and the ra-
pidly growing demand for medical research and
clinical applications including studies of platelet-re-
lated disease mechanisms and platelet transfusions
for patients, are manifest.

Our hypothesis is that platelet production ex-vivo
can be precision tailored and optimized by provi-
ding megakaryocytes embedded within the correct
physical and biochemical environment. This pro-
posed system will combine valuable technologies
developed within our consortium:

¢ Methods for the fabrication of silk-based bone
marrow models

® Forward programming (FoP) approach fo pro-

duce megakaryocytes from human pluripotent
stem cells (hPSCs)

® hPSC derivation from patients with hereditary
thrombocytopenia and CRISPR/Cas? introduc-
tion of mutations in normal hPSCs

Clearly, in transfusion medicine there is an urgent
need for new modes to generate functional plate-

lets ex-vivo to address clinical needs as well as for
insight into fundamental studies of mechanisms of

physiologic and pathologic platelet production.
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SilkFusion

A novel 3D solution
for large-scale ex-vivo
platelet production,
transfusion and drug
research
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¢ SILKFUSION PROJECT

The demand for human platelets (plts) for medical
research and clinical applications is massive. The
primary goal of SilkFusion is to engineer groun-
dbreaking 3D nanotechnologies for large-scale
production of blood plts for human transfusion
from human pluripotent stem cells (hPSCs).

Our hypothesis is that plt production ex-vivo can
be optimized by providing megakaryocytes (Mks)
with the correct physical and biochemical envi-
ronment. To prove this, we will develop a unique
technological platform by engineering non-throm-
bogenic silk-fibroin biomaterial with proteins that
were proven were proven to promote a gain in

plt production of at least one order of magnitude,
through the creation of a three-dimensional ex-vivo
bone marrow model that will enhance plt release

from hPSCs derived-Mks.

Our long-term vision is to foster the production of
plts in-vitro for clinical transfusions in humans at

a scale and cost that will address current supply

challenges as immunologically matched products
to alloimmunised patients.

The successful development and distribution of

the SilkFusion platforms will also offer researchers
and clinicians specialized precision instruments for
determining the safety and efficacy of drugs, redu-
cing costs of ineffective therapies while promoting
affordable functional strategies for the develop-
ment of novel molecules.

e WHY USE THIS SYSTEM?
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3D TECHNOLOGY: SilkFusion will use
silk-fibroin as a bio-ink for 3D printing an
ex-vivo bone marrow model containing
viable megakaryocytes for producing
platelets.

AD-HOC: SilkFusion will help to provi-
de immunologically-matched platelets to
alloimmunised patients and platelets with
enhanced coagulation capacity specifica-
lly suited for patients with acute haemorr-
hage resulting from trauma, surgery and
wounded in conflict zones.

AFFORDAERLE: SilkFusion will foster the
production of platelets for clinical transfu-
sions in humans at an affordable cost.

FAST AND SELF-SUFFICIENT::SilkFu-
sion will enable large-scale production of
platelets in real time, upon demand and
without depending on blood donations.

ACCURATE: SilkFusion will allow high-fi-

delity reproducible printing of silk-based
devices for better diagnosis for diseases.

SAFE: SilkFusion will provide pathogen-
free material. Silk fibroin is an EMA/FDA
approved biomaterial and not thrombo-
genic.
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¢ PROJECT TARGETS

PLATELET PRODUCTION

Large-scale production of platelets from
human Pluripotent Stem Cells (hPSCs) for
transfusion medicine.

RESEARCH
Investigating specific therapetutic targets
for inherited thrombocytopenia.

DRUG TESTING
Developing drug response and toxicity
tests for personalized medicine.

IMPACT

1. Enlarge supplies of blood platelets not depen-
ding on donations.

2. Improve welfare of those patients with special
needs through personalised medicine.

3. Provide an ex-vivo bone marrow system for re-
searchers to investigate haematopoiesis/bone
marrow disorders and for drug festing.

4. Enrolment and support of research communi-
tyand training of young actors towards future
technological leadership.



