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Introduction

“4D cell culture platform”
In vivo, cells are surrounded by an extracellular matrix (ECM) To better recapitulate the cell microenvironment in vitro the aim of this

Signals from the ECM such as biochemical or biophysical cues work is to develop a 4D microporous and electroactive scaffold as an

regulate cell behawour. | | | innovative cell culture platform: | electroactive
3D cell cultures offer biologically superior structures, but don't 3D-actuation N g’ scaffold
transmit dynamic mechanical signals that exist in the cell o In situ electromechanical stimulation of cells

microenvironment in vivo o Monitoring of the cell behavior

cells

pore 10 -100 pum

interconnection
up to 10 um

Synthesis of polyHIPE-PEDOT scaffolds

Polymeric scaffold: Functionalization with electroactive polymer Electroactive polymeric scaffold:

»
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* Highly microporous SR Mo 35 PEDOT ESE  Sepd, 85 * Preserved polyHIPE morphology
* Interconnective ponHIPE scaffold

1) Precursor solution 2) High internal phase emulsion (HIPE) 3) UV-irridation 6) Washing and vacuum
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Actuation response of polyHIPE-PEDOT scaffolds to
square wave potential: electrochemical stimulation
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Cytotoxicity via LDH-activity

2D cell culture
polyHIPE

| R polyHIPE-PEDOT
- positive control (dead cells)

gt 7 ! ) ¢ - h
ST D) P 7 . ‘ 4 a1 Pyl e O
- 5 # N = ) 2 B . » . i A ° K " Sl ce—re——— T — - — ..
J ¥ . ¥ / tns - . 7 g ? =g
=0 ¥ S . X . , Y r iy ! B o, 1 > s [ 2 " . e 2. B we &
X N7 F ‘:; AR ' 2 / = 8 £ 11 N A | ¥ o
g . , R EN ’ < ’ y x- Yo / gk ® W & e B 3 4} '
v \. ) ' 43 \\ e Ty = pr o’ %, f= Sy ¥ ¥ e ;5 2N :f
‘ s a A | ( » 4 T R £ > 1 - ot s / ~ i ] g i N g . Wl
\ e ST IRE Y | . O 5 ¥ " e . & ' X 3 : ; o
3 » S '} N » @ ' o b g " / » | iy <« ¢ > B deor e Al
T 8 8 5 T 'y i ) h 22 (S L T 2 SRR PRar L I 2 b B v Sy 8%y " i .l
&~ : 3 A { i ,u *('s £ 5pm 3L > ' ; S A SO / & b - 3 \ . 3 e \ :
. QL 3 < ¥y . » ¢ \ 2 . f /s . \ § ¥ E g N i > .
8o y v . ) : - W g = o AP ' : et N, o " 3 i N = 2% A8
( . : ! ) /% 5 P . 28 o - - 3 o = s wp v 4 % B P et
3 : Y b 3 Rt % ' §o - Sk 5 [t LAt { g % : o ' g i : i it d
\ J ! ‘ . R , RS / SN . ; ¥ o Xty - ' o9 7
3 / J ~ O 3 ¢ 2 : f \ g H-z o £
\ N > g N & o g0l < . o / L 3 [ 2 4
el » & £ 54 \ »k« ( ’ Ryt < . p i / LT B/ b v B
; . : o S & B s B S : B / i & ;| e Yoy e wd
3 4 A - 4 > § i : T ¥ R ) . d [ i € ’ ; Sk TR e
(A ‘ > t 3 WM ® ; . ‘ T T P TR L an s S i : e 2 s[5
- s { . . ) LA ’ W Gy ¥ £ | it 2 L = Joni k. % o . Zass : =
- 4 N LR e | $U \ N ¥ : \Es e : o o e = T Ay S T iV
A % AU LN . & X
\ T % N o ) ! | Wil ® s
: : ; . o ¢ " ,. i r 3
& 3 » / - ] B
. ; : , ’ o . ‘ P o ;
» A : i R = 5
il \ " S ( ~ 5
. p - - . s -
‘ y . \ . Bottom =z : g
4 : s ¢ L R | pm = 5 4 e
t S AT ¥ ; £ 5 Y ol Yo 5
\ ’ ! " J . -Front 1 : an & o } i ol _
y 7 , — o , -, fls o -
X " b 3 3 Y AR S N -
o 3 3 Yy P Total cell number _ 5 ; br Y : > = ' o
¥ 4\ N ST » 1 s 2 : R o '
b, _— W L e’“ % S - . r Y A
¢ < % Bl 2 L’ B x ¥ 4 :}‘( o ! 4 3 )
» ¢ > > XL 2 : f - c P S £t
Al A : A \ SR 9] e b~ ' &
A% O ~ v . : - (GE e
f : e @ & v ! PPt 1 : ? i S E g
h @Rt b » | N ; 5 \ 1 - SN B L A 2 = *
_ | gees, ¥ > _ & i , @ e - scale bar
. _ X Ve s - 47 ; 5 6% t
" - > » p . g7 A
14 \ Y -; RS
3 dl d2 d3 o LAt ‘ 3h dl d3 - i

d7 20 um

=
(9]
1

=
o
]

o
8y

Absorbance at 490 nm (AU)
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PolyHIPE-PEDOT scaffolds showed no cytotoxic effect over time Fibroblast cells show typical spindle shaped cell morphology on
for human dermal fibroblasts polyHIPE-PEDQOT scaffolds and secrete and organize fibronectin

Conclusion

Cytotoxicity after 5h of electromechanical

e stimulation 4D microporous and electroactive scaffolds were successfully
square wave G processed by the functionalization of a polyHIPE-scaffold with
potential: ' the conducting polymer PEDOT
AE=211.7V A PolyHIPE-PEDOT scaffolds comply with the requirements of cell
22_/Srzjfcyde culture and allow cell adhesion, spreading and migration inside

the microporous structure
Typical 3D cell morphology and ECM production on polyHIPE-
: PEDOT scaffolds were found
— Electromechanical stimulation setup was designed and
stimulation no stimulation implemented for a CLSM and allowed the in situ and real-time
monitoring of cells during stimulation
5h of electromechanical stimulation 5h of electromechanical stimulation had no cytotoxic effect on
had no cytotoxic effect on cells human dermal fibroblasts
Stimulated human dermal fibroblasts Electromechanical stimulation leads to changed cell

showed membrane deformation and phenotype of human dermal fibroblasts, which remains to be
changes in their morphology explored
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* scale bar 50 um
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