N

N

The effect of thermal treatment on the neuronal cell
biocompatibility of SU-8
Tiffany Baétens, Severine Begard, Emiliano Pallecchi, S. Arscott, V. Thomy, Sophie
S. Halliez

» To cite this version:

Tiffany Baétens, Severine Begard, Emiliano Pallecchi, S. Arscott, V. Thomy, et al.. The effect of thermal
treatment on the neuronal cell biocompatibility of SU-8. Materials Today Communications, 2020, pp.101073.
(10.1016/j.mtcomm.2020.101073). <hal-02514939)

HAL Id: hal-02514939
https://hal.science/hal-02514939v1

Submitted on 6 Jan 2021

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documents may come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaire HAL, est des-
tinée au dépot et a la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
francais ou étrangers, des laboratoires publics ou
privés.

Au‘to':'lizition
HAL Authorization


https://hal.science/hal-02514939v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

The effect of thermal treatment on the neuronal cell biocompatibility of SU-

8

Tiffany Baétens', Séverine Begard?, Emiliano Pallecchi', Vincent Thomy', Steve Arscott!,

Sophie Halliez*
1) Institut d’Electronique, de Microélectronique et de Nanotechnologie IEMN), CNRS UMRS8520, The University

of Lille, Cité Scientifique, Avenue Poincaré, 59652 Villeneuve d'Ascq, France
2) Univ. Lille, Inserm, CHU Lille, U1172 - LiINCog - Lille Neuroscience & Cognition, F59000 Lille, France

steve.arscott@univ-lille.fr

sophie.halliez@inserm.fr

Abstract

Future in vitro life science studies that require in sifu functionalities—going beyond the
common glass petri dish—can potentially be realized by using microsystems technologies to
fabricate bio-microelectromechanical systems (BioMEMS) and laboratory-on-a-chip (LOC).
One such material used to construct these microsystems is the commercial photoresist SU-8.
Here, the neuronal biocompatibility of SU-8 is examined as a function of its hard-baking
thermal treatment. The SU-8 surfaces were non-patterned large uniform thin films—this
allowed the biocompatibility and cell adhesion of the SU-8 to be fully tested. In total, 75 SU-8
samples were fabricated for the study using spin-coating and lithography techniques. We
observe that a single hard-baking step of 180°C for 2 hours coupled with a coating (poly-D-
lysine + laminin) is enough to detoxify SU-8 and promote primary cortical cell adhesion and
survival up to 28 days in vitro (DIV). Therefore, the protocol described here makes SU-8

surfaces compatible with the development of neuronal networks from primary neural cells.
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1. Introduction

The building, functionalization and characterization of complex in vitro neural networks
from primary neural cells has benefited from the development of microsystems dedicated to life
sciences such as bio-microelectromechanical systems (bio-MEMS) and laboratory-on-a-chip
(LOC) [1,2]. This has been achieved by harnessing advantages such as inter alia microscale
confinement, environmental control (liquid and gas flow, temperature, surface properties), the
parallelization of experiments, and sensors integration [3—6]. Despite the many breakthroughs
made possible by the application of microtechnologies to life sciences studies, there are still
questions concerning the biocompatibility of the specific materials and their associated
technological processes when used with biological materials. Indeed, the fabrication of bio-
MEMS and LOC requires both the use of structural and functional materials (e.g. glass, silicon,
metals, polymers...) and evidently their associated technological processes and associated
chemicals (solvents, chemical reagents, strong acids or bases). In the latter case, the chemicals
used for manufacturing can be absorbed by the structural materials of the microsystems and can
also leave residues on the microsystem which can subsequently interact with living organisms,
liquids and gases necessary for cultures. This can occurover very wide time scales from a few
minutes to more than several weeks. Given the current relative lack of standardization
concerning the building of such bio-MEMS, a systematic study of the biocompatibility of
materials (which is performed relatively routinely) and the impact of their associated
technological processes (more rarely detailed and studied) is required. Due to the very wide
diversity of biological experiments, we would like to underline that fact that it is not possible
to define a material or process as being ‘universally biocompatible’. Thus, biocompatibility
studies must be systematically carried out in the specific context in which the specific bio-
MEMS will be used.

In this paper we present a simplified processing protocol to improve the photoresist SU-

8’s capability to support direct primary neurons network growth up to 28 days in vitro (DIV).

2. The photoresist SU-8 in bio-MEMS and LOC for neuronal cell studies

SU-8 is a versatile thick film negative photoresist [7] which has been used for the
fabrication of several micro- and nano- technology-based applications, e.g.
microelectromechanical systems (MEMS) [8], high frequency waveguides [9], stretchable
technologies [10], and microfluidics [11]. More recently its use in bio-MEMS has considerably
expanded [12,13]. In the latter applications, its biocompatibility is an important issue. In this
context, we can categorize the use of SU-8 into three different roles: (i) the polymerized SU-8
forms an integral part of the microsystem and the analyte is in contact with the SU-8 [14,15],

(i1) the polymerized SU-8 forms an integral part of the microsystem but the analyte is not in
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contact with the SU-8 due to an encapsulation layer [16] or surface functionalization [17], and
(ii1) the SU-8 is not used as a part of the final system, but is used to make the final systems e.g.
a molding step [18,19]. In the former and latter cases, the issue of biocompatibility comes from
(1) the SU-8 itself and (ii) the previous technological steps where contamination can come from
the products used for SU-8 processing. SU-8 photoresist is composed of an epoxy resin, bis-
triarylsulfonium and sulfonium hexafluoroantimonate salts, pyrolytic carbon [20] and a solvent
(either cyclopentanone or gamma-butyrolactone). Its microfabrication processing is well-
documented and involves the use of a developer (1-methoxy-2-propanol acetate) and an
isopropanol rinse. It is known that ‘hard-baking’ at 200°C renders the material less chemically
reactive [7] and modifies its mechanical properties [21]. Evidently, SU-8 is often used as part
of a larger technological process which can involve other photoresists and their associated
processing chemicals e.g. other solvents, acids, and bases.

Being able to use polymerized SU-8 as a structural material for bio-MEMS and LOC
dedicated to neuronal development would allow one to extend the scope of what can be
presently done. However, when compiling data from the literature, one can see culturing
primary neural cells on SU-8 remains relatively controversial. Biocompatibility of SU-8 was
previously validated in vifro using mouse fibroblasts in a contactless assay [22], human
fibroblasts cultured beside SU-8 microprobes [22] and grown on oxygen plasma-treated bare
SU-8 [23], primary glial cells (peripheral glial cells and astrocytes) cultured beside SU-8
microprobes [22] and grown directly on bare nanostructured SU-8 [24], rat glial cell lines grown
on bare SU-8 [25] and in a contactless assay[26] and rodent and human neuronal cell lines
recruited by dielectrophoresis on bare microstructured SU-8 [27], grown on poly-L-lysine-
coated flat or nanostructured SU-8 and even directly grown on bare nanostructured SU-8 [28—
30]. However, a limitation commonly seen in these findings is the experimental duration.
Depending on the neuronal type and the cell density, primary neurons require a period ranging
from several days to several weeks to develop into mature networks [31]. The experiments
mentioned beforehand were conducted over at most 7 days. Moreover, if immortalized neuronal
cell lines can be induced to differentiate into cells sometimes described as neuron-like cells,
these cells are not representative of primary neurons [32,33] and cannot be used to grow
neuronal networks. Primary neuronal cells are generally more sensitive [34], although some
notable exceptions have been described [35]. Therefore, biocompatibility tests performed with
neuronal cell lines could be irrelevant for primary neuronal cells. Indeed, biocompatibility of
non-hard-baked SU-8 proved to be very poor for primary cortical neurons [36] and hippocampal
neurons [27]. Heat treatment [27,36] and hydroxylation [27] are known to greatly improve the
biocompatibility of SU-8 when neuronal cells are not seeded on top of the SU-8 but cultured

adjacent to it [36] or when dielectrophoresis is applied to recruit neurons on microstructured
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SU-8 [27]. It should be noted that primary cortical cells, seeded in a microfluidic-MEA device
based on polydimethylsiloxane (PDMS) and SU-8 bonding, have been reported to form a
functional neuronal network after two weeks of culture. However, in this configuration, cortical
cells are not seeded on SU-8 [37]. Dorsal root ganglion (DRG) explants were also cultured in
presence of SU-8 microprobes and the latter were observed to sustain the growing of DRG-
emanating nerve fibers [23]. In the same study, the authors also successfully implanted these
microprobes into sciatic nerves of rats—the study lasting for almost one year [23]. However,
under these conditions, a substantial degree of maturation was already achieved when the cells
came into contact with the SU-8—hence the ability of SU-8 to support fully the adhesion and
development of primary neuronal cells is still questionable. Moreover, assays with HeLa cells
(human cell line) [38], the rat adrenal phaeochromocytoma PC-12 cell line [39] and primary
neuronal cells [27,36] when seeded directly on top of untreated and bare SU-8 showed poor cell
attachment. Plasma activation is reported, which is seen to improve considerably the cell
adhesion and their growth [24,36]. Methods currently known to improve primary neuronal cell
adhesion on SU-8 are heat treatment + sonication +/- parylene coating + poly-D-lysine coating
[36], , structuration +/- poly-L-lysine coating (cell adhesion is better with poly-L-coating)
[28,29,40,41] and surface functionalization [42]. As previously indicated, applying
dielectrophoresis to recruit primary neurons directly on top of microstructured heat- or
hydroxylated-treated SU-8 elicit good cell adhesion and viability for 7 days [27]. It can be noted
that rat cortical cells were seeded and cultured successfully for 20 days on a structured surface
consisting of SU-8 tower structures, heated at 110°C for 3 days then heated in water at 45°C
for 1 day and coated with poly-L-lysine [40]. But all these processes are time-consuming, can
be difficult to integrate with other technical requirements, and/or require materials not available
in basic biological labs where the cell culture will be ultimately performed. Here, we tested and
validated a simplified processing protocol (hard-baking for 2 hours followed by poly-D-lysine
and laminin coating) to treat unstructured SU-8 surfaces in order to make it suitable to support

the long-term development of neural cells seeded on it.

3. Material and methods
3.1. Sample processing

All technological processes for the fabrication of the samples were performed in an ISO
5/7 cleanroom (IEMN). The samples were then sealed and transferred to the biology laboratory
(JPARC). Four types of samples were tested: glass with cover glasses having a diameter of 18
mm (Marienfeld Superior, Germany), tissue culture (TC) treated-polystyrene (Corning, USA),
PDMS (Dow Corning, USA), and the photoresist SU-8 (MicroChem, USA). The samples were

processed or deposited at the bottom of wells in 12-well cell culture plates (Corning, USA). For
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TC treated-polystyrene samples, empty well surfaces were used. The PDMS samples were pre-
pared using a commercially available kit (Sylgard 184, Dow Corning) [43]. The base and curing
agent were mixed to a ratio of 10:1, degassed using a rotary pump, molded directly in wells of
cell culture plates, and cured in a box oven (Mpemmert GmbH, Germany) at 70°C for 2 hours.

For the SU-8 samples, we used circular cover glasses having diameter of 18 mm as
substrates for the SU-8 deposition. SU-8 ‘2002’ was used in order to obtain a thin thickness of
resin. The surfaces were spin coated with SU-8 2002 using a commercial spin-coater (Suss
MicroTec Lithography GmbH, Germany). A uniform ~800 nm thick SU-8 films is achieved by
spin coating at 2000 rpm, acceleration of 500 rpm s for 12s followed by a pre-exposure bake
(prebake) on hotplate at 95°C for 2 minutes—the film thickness was verified using commercial
surface profiling (Bruker, USA). Taking the substrate material in account, the samples were
optimally exposed [44] to UV light (wavelength 365 nm) for 5 s at 10 mW cm2 in a commercial
mask aligner (Suss Microtech, Germany) to promote the polymerization. Next, the samples are
placed on hotplate at 95°C for 2 minutes to achieve polymerization—this is the post-exposure
base (PEB). 75 SU-8-based samples were spin-coated and processed for the study using this
method.

In order to study the behavior of the neuronal cells seededon the SU-8 surfaces, the
samples were divided into 3 groups by varying the ‘hard-bake temperature’ performed in a box
oven at 100°C, 180°C and 200°C for 2 hours. Finally, the samples were inserted into cell culture
plate. The cell culture plate was then closed and initially sterilized under UV light for 1 hour
before transportation to the biology laboratory. The samples were then sterilized for a second
time under UV light for 15 minutes prior to coating. Table 1 gives a complete list of all samples

used in the study plus their individual processing thermal history.

Table 1. List of samples fabricated and used in the study. Their thermal history and processing

are given.
Sample Ref. Surface Number of Hard-bake Prebake PEB UV exposure
samples (mJ cm?)
Glass Glass 33 n/a
TC treated- | TC treated- 35 n/a
Polystyrene | Polystyrene
PDMS PDMS 20 70°C/2hrs
S1 SU-8 18 100°C/2hrs 95°C/2 95°C/2 50
mins mins
S2 SU-8 30 180°C/2hrs 95°C/2 95°C/2 50
mins mins




S3 SU-8 17 200°C/2hrs 95°C/2 95°C/2 50

mins mins

3.2. Cell culture

Each test sample was coated with a mix of Poly-D-lysine (0.5 mg ml"!, Sigma) and
Laminin (10 pg ml™!, Sigma). Enough volume of coating solution was added per well (around
1 ml) to totally cover the different surfaces even if water-repellent. The coating solution was
applied for 2 hours at room temperature then washed using sterile water (Corning) and air-dried.
No additional surface treatment was performed.

Rat primary cortical cells were prepared from 18-days-old Wistar rat embryos—as
previously described [45]. The present experimental research has been performed with the
approval of an ethical committee (agreement APAFIS#2264-2015101320441671 from
CEEAT75, Lille, France) and follows European guidelines for the use of animals. Gestating
females (Janvier Labs) were housed in a temperature-controlled (20 - 22° C) room maintained
on a 12 h day/night cycle with food and water provided ad libitum. The culture medium was
made of Neurobasal (Gibco) supplemented with B-27 (Gibco), Antibiotic-Antimycotic (Gibco)
and L-glutamine (Gibco). To generate the results presented here, a total of four different cell
culture dissociations were performed from four different litters. The number of viable cells in
the cell suspensions was determined through trypan blue exclusion test (Gibco). For each
sample, 250 000 viable cells were seeded in 1.5 ml culture medium on a total area of 3.5 cm?
so 71 400 cells/cm?. Cultures were kept in a cell incubator (ThermoScientific) at 37°C in a 5%

CO; atmosphere.

3.3. Cell viability/metabolic activity assay and cytotoxicity/cell death assay

To assay metabolic activity/number of viable cells, cellular reduction of MTS
tetrazolium into formazan was quantified using the CellTiter 96 Aqueous One Solution Cell
Proliferation Assay (Promega) following the manufacturer’s instructions. Cells grown on
coated glass slides were used as a reference. Briefly, reagent was added in each well (1:5 ratio)
and the cells were incubated three hours (at 7-8 DIV and 14 DIV) or two hours (other time
points) at 37°C in a cell incubator then 3 x 150 pl per culture well were transferred into a P96
plate (Corning, USA). Absorbance was measured at 490 nm via a microplate spectrophotometer
(SpectraMax 13, Molecular Devices) and the SoftMax Pro software (Molecular Devices). The
mean result of three technical replicates was considered as n=1 biological replicate. To assay

cell death, the release of lactate dehydrogenase (LDH) into the cell culture medium was
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quantified using the CytoTox 96 Non-radioactive Cytotoxicity Assay (Promega) following the
manufacturer’s instructions. Maximum LDH release was determined by adding lysis solution
(9% Triton X-100) to cells grown on coated glass. Briefly, 3 x 50 pul of culture medium from
each culture well were transferred into a P96 plate (Corning, USA). Reagent was added (1:1
ratio) and the cell culture medium samples were incubated during 30 minutes at room
temperature. Then 1 volume of stop reaction buffer was added. Absorbance was measured at
490 nm via a microplate spectrophotometer and the SoftMax Pro software. The mean result of
three technical replicates was considered as n=1 biological replicate. Significant differences
between results obtained for cells grown on glass and results obtained for other substrates were
examined using the nonparametric Mann-Whitney and Wilcoxon tests, and p-values <0.05 were

considered significant.

3.4. Cell culture imaging

Cells were fixed with 4% formaldehyde. Cells were then permeabilised with a blocking
buffer (PBS with 1% bovine serum albumin and 0.1% Triton X-100) for 10 minutes at room
temperature, and incubated with NeuN (Millipore) and Homerl (Synaptic System) antibodies
diluted in blocking buffer overnight at 4°C—followed by Alexa Flour 568- and 488-conjugated
secondary antibodies (Invitrogen) for 3 hours at room temperature and dapi (Thermofischer).
Immunolabelling was observed with an inverted confocal microscope (LSM 710, AxioObserver
Zeiss) with a x40 lens. Images were processed with ZEN software (Zeiss). Figure 1 shows 10

um orthogonal projections from the results.

4. Results and discussion

With reference to Table 1, three types of SU-8 were characterized in the study. First,
SU-8 hard-baked for 2 hours at 100°C, denoted ‘S1’°, second, SU-8 hard-baked for 2 hours at
180°C, denoted ‘S2°, and third, SU-8 hard-baked for 2 hours at 200°C, denoted ‘S3’. Note that
we also tested SU-8 which had been hard-baked for a shorter time (15 minutes) at two different
temperatures (180°C and 200°C) that induced total cell death after 7 and 14 days respectively
in vitro (DIV) although initially the cells adhered to SU-8 (data not shown here).

Metabolic activity assays, that directly reflect the living cell numbers, and cell death
assay were performed at 7-8 DIV, 14 DIV, 21-22 DIV and 28 DIV (Fig. 1). Cells grown on glass
disks were used as control samples. Additionally, we tested two other substrate materials
commonly used to culture neural cells: tissue culture (TC) treated-polystyrene and PDMS. All
the results from the different substrates were compared to those obtained using glass.

Primary cortical cells grown on TC treated-polystyrene and PDMS did not exhibit any

significant differences compared to primary cortical cells grown on glass except cells grown on
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PDMS at 21 DIV (see Table 2 and Table 3). Moreover, using optical microscopy, the primary
cortical cells appeared to be similar on all these substrates (data not shown). However the
metabolic activity and cell death assays revealed, respectively, fewer living cells and increased
level of dead cells at almost every stage for type S1 samples (Tables 2 & 3). After 21 DIV and
28 DIV, the mean metabolic activity exhibited by cortical cells grown on type S1 samples
reached, respectively, 25.8% and 45.9% compared to cortical cells grown on glass, hence
inferior to 50%. This led us to conclude that hard baking at 100°C for 2 hours was not sufficient
to make SU-8 biocompatible enough to support neuronal cell development.

For the type S2 and S3 samples, metabolic activity and cell death assays revealed fewer
living cells at 7 DIV and 21 DIV and increased level of dead cells at 14 DIV and 21 DIV (see
Table 2 and Table 3). After 21 DIV and 28 DIV, the mean metabolic activity exhibited by
cortical cells grown on type S2 samples reached, respectively, 64.4% and 68.4% compared to
cortical cells grown on glass and for cortical cells grown on type S3 samples reached,
respectively, 71.5% and 79.4% so largely superior to 50%. However, cortical cells grown on
type S3 samples behaved quite differently from cells grown on glass, type S2 samples, or other
substrates—they packed together and extend highly fasciculate neurites, a behavior typical of
stressed neuronal cells. We also noted a highly variable level of cell death for cells grown on
S2 samples at 28 DIV but no significant differences were observed with cells grown on glass at
the same stage.

In parallel, we performed immunostainings of cortical cells at 23 DIV when rat cortical
cells have been shown to be organized into functional networks—i.e. exhibiting synchronized
bursting activity—through microelectrode array recordings (data not shown). Two neuronal
proteins were stained: NeuN, a neuronal nuclear protein and Homer, a postsynaptic density
scaffold protein involved in the targeting of glutamate receptors. This confirmed the
observations made on living cells. Although neuronal cell bodies, visualized through NeuN
staining, tend only partially to group together on glass or type S2 samples, neuronal cell bodies
were heavily packed on type S3 samples (see Fig. 2). While dendritic arborization, visualized
through Homer1 staining, was dense and distributed uniformly around neuronal cell bodies on
glass or type S2 samples, dendritic arborization on type S3 samples was highly heterogeneous—
revealing uneven neurite outgrowth (see Fig. 2). It is likely that hard-baking SU-8 at 200°C
induces both detoxification of the photoresist supported by good results at viability tests and
structure alteration that compromises neurite outgrowth but does not induce cell death.

In conclusion, our results suggest that the hard-baking of SU-8 photoresist for 2 hours
at 180°C is enough to detoxify SU-8. One can suggest that the modified neuronal
biocompatibility of the SU-8 with thermal treatment observed here is associated with the matter

content of the SU-8 which is known to change with heating and outgassing [46]. Several species
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are outgassed from the SU-8 during heating-some or all of these species may be toxic to
neurons. Further work is required to verify this. Then poly-D-lysine + laminin coating promotes
neuronal cell adhesion on SU-8 although at an inferior level compared to coated-glass. Coupled
together hard-baking and traditional coating used in cell biology lead to neuronal survival in a
time scale compatible with the development of a functional neural network from primary neural
cells. This protocol elicits comparable number of living primary neural cells in long-term
cultures with previously published protocols - 3 weeks - including hard-baking for three days
+ sonication + parylene coating + traditional coating used in cell biology (poly-D-lysine) [36]
and hard-baking for three days + surface structuration (high aspect ratio towers) + traditional
coating used in cell biology (poly-L-lysine) [40]. However, we finish by noting that the
compatibility of a 180°C hard-bake depends on the temperature sensitivity of the specific

technological process employed by the engineer.

Table 2

Mean metabolic activity (reflecting living cell number) of primary cortical cells cultured on top
of different substrates after 7-8, 14, 21-22 and 28 DIV. At least n=3 biological replicates for
each condition. Significant differences between results obtained for cells grown on glass and

results obtained for other substrates were examined using the nonparametric Mann-Whitney

and Wilcoxon tests (*:p<0.05 and ***:p<0.005).

Sample Mean metabolic Mean metabolic Mean metabolic Mean metabolic
activity at 7-8 DIV | activity at 14 DIV | activity at 21-22 DIV | activity at 28 DIV
Glass 100 £ 8 (n=8) 100 £ 8 (n=9) 100 £ 18 (n=6) 100 £ 21 (n=6)
(reference)
TC-treated 120 £ 37 (n=10) 109 £ 24 (n=11) 116 £ 13 (n=7) 136 £28 (n=7)
polystyrene
PDMS 115 + 42 (n=6) 124 £ 46 (n=6) 130 £ 13 * (n=4) 132 £ 17 (n=4)
SU-8 ‘ST’ 71 +£9 * (n=3) 74 + 6 *¥** (n=5) 26 £ 10 * (n=3) 46 + 4 * (n=3)
SU-8 ‘S2° 73 + 18 * (n=6) 95 +43 (n=8) 64 £ 19 * (n=6) 68 £ 51 (n=0)
SU-8 ‘S3° 3819 * (n=3) 80 + 30 (n=4) 72 £ 11 * (n=3) 79 + 37 (n=3)
Table 3

Mean mortality (ratio of cell death on metabolic activity) of primary cortical cells cultured on
top of different substrates after 7-8, 14, 21-22 and 28 DIV. At least n=3 biological replicates for
each condition. Significant differences between results obtained for cells grown on glass and
results obtained for other substrates were examined using the nonparametric Mann-Whitney

and Wilcoxon tests (*:p<0.05, **:p<0.01 and ***:p<0.005).



Sample Mean cell mortality [Mean cell mortality at| Mean cell mortality | Mean cell mortality
at 7-8 DIV 14 DIV at21-22 DIV at 28 DIV
Glass 30 + 13 (n=8) 27 + 4 (n=9) 22 + 6 (n=6) 33+ 20 (n=6)
(reference)
TC-treated 26+ 7 (n=10) 30+ 5 (n=11) 22+7 (n=7) 23+ 10 (n=7)
polystyrene
PDMS 37 + 12 (n=6) 32+ 15 (n=6) 19 + 8 (n=4) 22+ 9 (n=4)
SU-8 ‘S1’ 57 +7 * (n=3) 34 + 5 **k (p=5) 86 + 64 * (n=3) 41 +22 (n=3)
SU-8 ‘S2° 49 + 22 (n=6) 37+ 15 * (n=8) 38+ 13 * (n=6) 80 + 74 (n=6)
SUS ‘S3° 31 +21 (n=3) 42 + 16 ** (n=4) 39+ 6 *(n=3) 44 + 8 (n=3)
a) Metabolic activity of living cells (a.u.)
250 250 + 250 + 250 +
200 s @ 200 " 200 + 200 19
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. % < R
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7-8 DIV 14 DIV 21-22 DIV 28 DIV
Fig. 1. Primary cortical cell biocompatibility of SU-8 hard-baked at different

temperatures compared to materials commonly used for cell culture.

Comparison of the metabolic activity (reflecting living cell number, a) and the
death (ratio of cell death on metabolic activity, b) of primary cortical cells
cultured on top of different substrates after 7-8, 14, 21-22 and 28 DIV. Median
values are indicated in black. At least n=3 biological replicates for each

condition.
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NeuNlN - Hor - Nuclei

Cells cultured 23 DIV on S2 Cells cultured 23 DIV on S3

Cells cultured 23 DIV on glass

Fig. 2. Development of primary cortical cells on SU-8 hard-baked at different
temperatures compared to glass.
Immunolabelling of primary cortical cells grown on glass (left), SU-8 hard-
baked for 2 hours at 180°C (middle) and SU-8 hard-baked for 2 hours at 200°C
(right). NeuN is stained in red, homerl, a post-synaptic protein, is stained in

green and nuclei are in blue. Scale bars, 20 um.
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