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Biomimetic Environment On Chip

Microfluidic devices for cell culture in biomimetic environments
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Biomimetic Environment On Chip
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Developing a new drug Is too slow and expensive
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Microfluidic setups

Microfluidic setup
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Microfluidics for cell culture applications

Advantages in tissue engineering and cell culture aplications.

 Reduced size: cost savings, easy storage.

« High parallelization: several experiments in same chip, high-through
output screening.

« Reduction of human error: automatization (less human handling).

« Faster response time (micrometric scale): diffusion, changes in pH,
temperature, flow.

« Real time monitoring: optical Access, controlled results.

e Stimuli performance: mechanical, chemical, electrical stimulation.




Microfluidics for cell culture applications

Biomimetic environment



Our goal is to make OoC available to everyone
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Our goal is to make OoC available to everyone

In vitro model of tumours migration

In vitro model of Glioblastoma based
on microfluidics
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In vitro model of tumours migration in 3D m
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OSC-19 and U-87 cells at 2
millions cells/ml in
collagen hydrogel at 1,5

mg/ml.
Epithelial tumaor -a
cells Viable cells
100 Cell viability was evaluated,
- showing viable cells in green
and dead ones in red. Scale
60 bar is 200 um.
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20
FBS-free medium was
perfused through the left
lateral microchannel,
whereas 10% FBS-containing
&0 medium was used on the
right lateral microchannel.
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In vitro model of tumours migration in 3D .

Head and Neck (epithelial tumour)

Avuso JM et al. PLOS. 2015 Oct 7:10(10)




In vitro model of tumours migration in 3D |

Head and Neck (epithelial tumour)
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Ayuso JM et al. PLOS. 2015 Oct 7:10(10)




In vitro model of Glioblastoma
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In vitro model of Glioblastoma a0
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In vitro model of Glioblastoma

Unrestricted

Thrombotic

Fluorescence intensity (A.U.)

[auueyd pajeas

200 A
150 4

100 4

50

0

unrestricted

thrombotic

0 | 250 500 750 1000

Position across the microchamber (um)

[auueyd pajeas

unrestricted

thrombotic

1250 500 750 1000

Position across the microchamber (um)

MOy WNIpa

[auueyd pajeas

unrestricted

thrombotic

0 250 500 750 1000

Position across the microchamber (um)

BE-GRADIENT

U-251 at 4 millions
cells/ml in collagen
hydrogel at 1,5
mg/ml. Medium
flow was enable
only through right
microchannel.

Cell viability was
assessed using
fluorescein
diacetate 5 pg/ml
(green) and
propidium iodide 4
ug/ml (red).
Scale bar
um.

is 200
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In vitro model of Glioblastoma b
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In vitro model

of Glioblastoma

BE-GRADIENT
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Ki-67 immunofluorescence showing GBM
cell proliferation. U-251 MG at 4 millions
cells/ml in collagen hydrogel at 1,5 mg/ml.
Scale bar is 200 pm.

Ayuso JM et al. Neuro-Oncoloqy. 2017




What do we do

We are validating different organ models in our devices
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What do we do

We are validating different organ models in our devices

#85181936

20-1 (green) -\ GFAP (red) 1

BMEC + astrocytes Ht29, colon carcinoma U20S Epithelial+HaCaT



Business model
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European projects

e H2020-FETOPEN-2018-2020Advanced and versatile PRInting platform for
the next generation of active Microfluidic dEvices- PRIME

e BEONCHIP is leading a EUROSTARS project (BONAFIDE E!10530, EU).
Project leaders. 1,647,240.15 €, 36 months

e SME Instrument phase | (H2020-SMEInst 762315 B-On-Chip, EU)
50.000€

e CISTEM (MSCA H2020 RISE, Project number: 778354). 364.500€, 48
months

e At the national level, BEONCHIP is participating in a RETOS project
(PRENOMON, Spanish Government). 691.482,27€, 48 months

@
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OoC Is an emerging market with a huge potential

Microfluidics
5480 M €

2019

2EONChip Pla
1% market
576 M €

2021

Expectations 2021 TZO%

B Northern & Eastern Europe
Il southern Europe
Caentral & South America

US & Canada

Mortheast Asia

B southeast Asia & Pacific

B wmiddie East & Africa



What’s next? 2019

New devices and models

URINE Channel
Porous membrane

BLOO Channel

Kidney-on-a-chip




What’s next? 2019

BE-TRANSFLOW FAMILY

Black material: Custom porous
Improving microscopy membrane:
analysis pore size, material



What’'s next? 2020

BE-ROCAER

Novel design of a rocker device for the laboratory.

Its compact design and material selection
allow its introduction in cell culture
incubators in conditions of saturated
humidity.

The device is equipped with a high
precision silent rotor.

The dimensions of the device are:
295x255x185 mm.

Connection to computer via USB.




Working team

Dr. Rosa Monge Dr. Luis E. Serrano SaraAldea
CEO Head of sales Head of product

Lara Pancorbo Sandra Gonzalez
R&D technician Bioloqgist technician




Working team

Collaborators
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