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Postdoctoral Researcher at the Advanced Organ
bioengineering & Therapeutics (AOT) department

2014 B.Sc. in Biomedical Technologies, University of Twente

2016 M.Sc. cum laude in Biomedical Engineering,

University of Twente
Therapies targeting the tumor microenvironment

2015/ Research Fellow at Harvard Medical School/ Brigham

2016 and Women’s Hospital, Boston, MA

Khademhosseini Lab/ Zhang lab - 3D bioprinted tissues / in vitro
models

2022 Ph.D. cum laude, University of Twente
Engineering the tumor microenvironment - Novel 3D in vitro
models to study cellular interactions & therapeutics

TechMed Talent Talks 02-11-2022 Slide 1



TUMOR

MICROENVIRONMENT &

o0, Advanced
d Organ bioengineering &

e

Therapeutics

UNIVERSITY
OF TWENTE.

TECHMED
CENTRE

Fibroblast Recruitment
ECM Production #

O

P

Macrophage
Polarization

Macrophage
polarization ,+*
= S

Cancer-associated

fibroblast (CAF)

Cancer cell

@@

Fibroblast ~"*s.,, ™)
activation > o o o ©
o =)
o Angiogenesis
0. QAR
b o Immune Suppression
0 100 \OR\O 3 @ Anti-inflammatory
macrophages
o o ) 3 S /\ phag
© °o O
. Inhibition of
bé/;n;:l\atlc < ~ (®) o (») O B and T cell
infiltration — response
oA © Olo
3 N
8 @ Inhibition of natural
killer cell responses
Blood vessel
infiltration
ECM Degradation and
Intravasation
Normal Infiltrating @ Treg cells Natural killer / Blood
Fibroblast macrophage cell vessel

Anti-inflammatory
(M1) macrophage

Tumor-associated
(M2) macrophage

Myeloid-derived B cell / Lymphatic
~/ suppressor cell e vessel
T cell ===~ Extracellular Hypoxic
A matrix core

Rodrigues, Heinrich et al.,
Trends Cancer 2021,

7(3):249-264

TechMed Talent Talks

02-11-2022

Slide 2



Eonaeee UNIVERSITY | TECHMED
CANCER-ASSOC. FIBROBLASTS g@%ﬁ:ﬁ: 55555555 * OF TWENTE. | CENTRE

Underlying process in fibrotic tumors (e.g. pancreatic
cancer, liver cancer etc.)

Human ™.
PDAC Tissue ~

Cancer
cells

M)

Quiescent

pancreatic stellate ACtlyated
cells (PSCs) pancreatic stellate

cells (CAF-like)

Heinrich et al., Adv. Drug Deliv. Rev. 2021, 174:265-293
Pednekar, Heinrich et al., Cancers 2021, 13(19):5006

TechMed Talent Talks 02-11-2022 Slide 3



gy Aees I JNIVERSITY | TECHMED
BLOOD VESSEL COMPRESSION R UNNERSTTY | TECHM

Panc-1/PSC
Injection Model

Human PDAC
Tissue

MiaPaCa-2/PSC
Injection Model

s
"y
"ay
.y
"ay
"y
"ay
.y
"ay
"
........
"ay
"ay
"ay
"y
LE
ay
"ay
.
ay
.

TechMed Talent Talks 02-11-2022 Slide 4



y o heeee | JNIVERSITY | TECHMED
THERAPEUTIC INTERVENTION g@@é%ﬁ;ﬁr:f """""" * OF TWENTE. | CENTRE

Kuninty et al., AV3
* Inhibit the tumor-promoting function of CAFs (tumor reduction in combination

with chemotherapy)
—> Drastic increase in the efficacy of chemotherapy
- Reduce the excessive amounts of ECM CD31

—> Re-opening of blood vessels

Vehicle

AV3

Kuninty et al., Sci. Adv. 2019, 5(9):eaax2770
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Can we model vascular compression?

—> Let us develop a model then!

TechMed Talent Talks 02-11-2022 Slide 6



TECHMED

OF TWENTE. ‘ CENTRE

UNIVERSITY

Organ bioengineering &

Advanced
Therapeutics

906y
041
o2 ¥
S

{3
&

MODEL DESIGN

I (O]
| b
|_Tg
1 T O X
= “e..&l_ m
b
% _aCF m N
- ] O 00— S 2052
c S 1L 5= CES a
o S 1 c @ e..mcm
w— o ] (&) e > ~
= i ® o O 50 [
g E o S 0 0 c
- 1 1 enr -
© s | = 90 4 S
[(<}) 1 = (]
© o)) r O ) <
— — L2s S
=1 1 O _n.me = (7]
! 1 _e..l.C Aece ko)
C“ “.ﬂ “C%e oouw> o_/._q
OIN 1 i 0 = = =
Sip\l o190 NN 8
A 2
3l 1 889°% 5
1 Q =y
— [8)
< <® ._ :.m

Collagen

Slide 7

02-11-2022

TechMed Talent Talks



gy Aees I JNIVERSITY | TECHMED
THE MODEL IN PRACTICE R UNNERSITY | TECHMI

/

TechMed Talent Talks 02-11-2022 Slide 8



gy Aees I JNIVERSITY | TECHMED
THE MODEL IN PRACTICE R UNNERSITY | TECHMI

Day 0 Day 1 Day 2 Day 3

Collagen Q Q D
(healthy)

CollFib 0 f.c.
(tumor) O q:}:s

}***

—o- Collagen
- Col/Fib

Channel contraction (in %)

0 24 48 72
Time (h)

TechMed Talent Talks 02-11-2022 Slide 8



TECHMED

OF TWENTE. ‘ CENTRE

UNIVERSITY

Advanced
Organ bioengineering &
Therapeutics

18

e
00
°00

MODEL V5. HUMAN

Cell contraction

Matrix proteins

Cell Activation

CDC42
%k %k
|
0‘
«0&

- 7
%,
| | | \Ws
w0 e ol S
-~ - o o
(sgL 03 "pueys) uononpul pjo4
[
< - .\O
o 1 <
* %
I ° ° =
A:
Y,
| | | \m\
0 o 0 o
- - o o

(sgL 03 "puejs) uononpui pjo4

A_M %,

‘
) %
I ]

|
0 e 10 e
- - o o

(sg1 03 “pueys) uononpui pjo

COL1a1
*
| ae

[
5[ [ %,
o
% 1l v
o G eree - 7
%
o,
T T T %
bl e b e
- - o o

(sgL 03 "puejs) uononpui pjo4

N [ — 7
SN R
e )
[ ] ® = 7
e,
| | | \Ws
0 < 0 <
-~ - o o

(sgl 03 "pueys) uoyanpui pjo

n

| | |
o n o

© T7) 77}
uoissaidx3 auag

[~

uolssaidxg auag

Slide 9

02-11-2022

TechMed Talent Talks



WHAT ABOUT FLOW?

ooy
3

Advanced

UNIVERSITY
OF TWENTE.

TECHMED
CENTRE

Organ bioengineering &
Therapeutics

Computational Simulation

o7

0% Compression
Day 0

36% Compression

Day 1

54% Compression
Day 2

Demmmmnd D>

96% Compression
Day 3

<

__0.015+ _0.015+ __0.015- __ 50
© © © ©
o o o o 40
£ 0.010 £ 0.010- £ 0.010 £ 30
£ £ < S 20
@ 0.005 % 0.005- # 0.005 o 10
o o e < Day 2
o o o Q0o ____ .
0.000 T T T 1 0.000 T T T T 0.000 T T T 1 0.00-7 T | B 1
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
Distance along the channel (mm) Distance along the channel (mm) Distance along the channel (mm) Distance along the channel (mm)
- 8 - 8- . 8 - 200
o 0 v K4
E 6- £ 6- E 6+ g 150
E E E E 100
247 2+ 2+ 2 o
3 E 8 g °
9 2- 9 24 9 21 e Day 2
[ ) [ [ 8T poececccccccccce=
0 T T T 1 0 T T T 1 0 T T T 1 0 T T T =
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
Distance along the channel (mm) Distance along the channel (mm) Distance along the channel (mm) Distance along the channel (mm)
TechMed Talent Talks

02-11-2022

Slide 10



) phanced UNIVERSITY | TECHMED
TOO FAST, TOO LESS f@ OF TWENTE. | CENTRE

)
)] i
)

I High
Pressure !

—~—

TechMed Talent Talks 02-11-2022 Slide 11



g A UNIVERSITY | TECHMED
TOO FAST, TOO LESS ég@%ﬂiﬁ? """""""" ' OF TWENTE. | CENTRE

e I T

I High I High I High
Pressure ! Pressure Drop ! Flow Velocity !

/-/_%‘4/’/ “ v *,jf" “ ///i%}@// :_

X /

- Might leak out early
- Flow too fast to enter the tumor site
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We successfully mimicked the compression of vasculature in a
controlled laboratory environment

Bioactive Materials 22 (2023) 18-33
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