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ABSTRACTS

sults confirmed that the peptides selected from the microfluid-
ic BBB model display significantly higher brain targeting abili-
ties in vivo. This study highlights the importance of using organ-
on-a-chip technology for successful phage display screening and
provides evidence for its potential benefits for the future applica-
tion of human drug delivery system development.
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(Poly)phenols are found in a variety of plant-based foods and have
been extensively studied considering their beneficial brain-health
effects. Polyphenols consumption is linked with a reduction of in-
flammation markers and the neuroinflammation status of the brain
[1], therefore contributing to the prevention of neurodegenerative
diseases (NDs). Circulating microbiota-derived (poly)phenols me-
tabolites (PM’s) are found the most abundant in the bloodstream
[2]; demonstrated protective effects in different neuronal systems
by the reduction of neuroinflammatory markers, and brain micro-
vascular endothelial cells (HBMEC) protection from an oxidative
insult [3]. Despite that, the cross-communication between HB-
MEC cells and brain immune cells, microglia, in response to a pe-
ripheral inflammatory signal remains poorly explored.

Our goal is to unravel the potential of physiological relevant mi-
crobiota-derived dietary (poly)phenol metabolites, on the modu-
lation of HBMEC and their communication with microglia cells
(HMC3) upon peripheral inflammatory stimulation (IL-1f, [FNy,
LPS, TNFa). The physiological feature to be considered is that
the appearance in circulation is simultaneous for more than one
PM'’s and accordingly a time course of increasing concentrations
[4]. The use of a microphysiological system (MPS) model adapted
from Raasch et al., will enable us to understand the mechanisms
related (poly)phenols metabolites brain protective potential in a
physiological environment, by the delivery of PM’s according to
their pharmacokinetic profile.

Within this physiological setup, the molecular mechanisms be-
hind their neuroprotection will be studied, gathering more com-
prehensive modelling of events during neuroinflammation in the
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presence of controlled delivery of physiologically relevant mix-
tures of PM’s. Unravel the mode of action of physiological rele-
vant protective polyphenolic molecules will be the fine tuning to
the real physiological conditions that they act inside the human
body, and we will establish the grounds for the development of di-
etary products enriched in specific polyphenols.
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Liver-on-a-chip devices in recent years have shown promising re-
sults as predictive human-based in-vitro models during preclinical
studies. In this regard, this work presents an original microfluid-
ic architecture permitting the culture and maintenance of human
hepatocytes. In this designed micro-environment, the hepatoblasts
self-organise and differentiate into a tissue that mimics the dimen-
sions and hydrodynamic conditions of a hepatic cord. Reproduc-
ing the in-vivo hepatic micro-architecture, we have also included
a space of Disse feature to increase interaction between the tissue
and the medium flow. Biomarkers of hepatocyte functionality such
as Albumin secretion, MRP2 staining, CFDA excretion were used
to characterise the tissue during 14 days of cell culture.

Results show that in this microdevice, HepaRG-Hepatoblasts
are able to successfully differentiate into the targeted hepatic cord
structure and also have homogeneous albumin expression. This
was not observed when loading the microsystem with pre-differ-
entiated HepaRG-Hepatocyte or in conventional 2D cell cultures.
For the first time homogeneous differentiation of bipotent Hep-
aRG cells to hepatocytes is reported within a microfluidic device,
thanks to our original architecture.
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ABSTRACTS

Such a microdevice shows to be a promising tool in studying
differentiation of hepatocytes and the influence of drugs on hepat-
ic cord morphology, viability and bile secretion functions.
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Sequential seeding and dynamic cultivation of human mesenchy-
mal stromal cells (MSCs), osteoblasts (OBs) and bone marrow
mononuclear cells (BMMNCs) on decellularized human cancellous
bone allows to engineer clinically relevant Bone-on-a-Chip systems
that enable analysis of pathomechanisms and therapies for genetic
bone disorders like autosomal recessive osteopetrosis (ARO).
ARO is caused by a defect in the bone-resorbing osteoclasts and
the course is lethal if the patients are not timely treated by hema-
topoietic stem cell (HSC) transplantation. However, this treatment
harbors high risks since it relies on allografts. A solution would be
the use of autologous HSCs, in which the genetic defect has been
compensated or corrected by somatic gene therapy. Before somat-
ic gene therapy becomes clinically relevant, potential adverse ef-
fects must be identified, which is the aim of this project. We plan
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to evaluate two non-viral gene therapy strategies using a donor-in-
dependent iPSC-derived Bone-on-a-Chip system.

For dynamic 3D long-term cultivation, we use the HUMIMIC
Chip2 from TissUse GmbH. First, monocytes are seeded onto the
decellularized human cancellous bone scaffold and differentiated
into osteoclasts, which represent the resorbing bone compartment.
MSCs and osteoblasts are subsequently seeded to the osteoclasts
and osteogenically stimulated representing the bone formation
compartment. In the final step, mononuclear cells are added to the
scaffold to monitor possible adverse effects of the gene therapy
constructs on the immunological cell population. Bone remodel-
ling is assessed by co-registering the scaffold with a micro-CT and
additionally monitored by measuring bone formation and resorp-
tion products in the culture supernatant over the cultivation period.

The dynamic long-term cultivation allows the self-organisation
of the bone cells and the interaction between different cell types,
thus enabling extensive preclinical testing of novel gene therapy
strategies for ARO and replacing the use of mouse models that on-
ly imperfectly reflect the human situation.
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Introduction: Tumor metastases represent the main cause of mor-
tality in neoplastic patients. Current therapeutic protocols tar-
get cancer cells, but the damage of normal cells and tissues is the
main unsolved hurdle. Therefore, the development of innovative
targeted therapeutic strategies with minimal side effects and sys-
temic toxicity represents the future clinical challenge. The role of
the extracellular matrix (ECM) in tumor growth and progression
is gaining growing interest. In particular, an oncofetal variant of
fibronectin, termed extradomain B-FN (ED-B), is highly inves-
tigated (Vaida, 2020), since it is expressed by the newly synthe-
sized perivascular areas of the stromal matrix in a wide range of tu-
mor types. Among novel targeting strategies, extracellular vesicles
(EVs) emerged as next-generation drug delivery platforms. EVs
have an intrinsic tissue-homing capability, harnessing specific bar-
codes to find their target both locally and systemically.

Methods: Metastatic and non-metastatic breast cancer cell lines
(MDA-MB-231 and MCF-10A, respectively) will be cultured in
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