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a b s t r a c t

SU-8 photoresist polymer is widely used in the fabrication of microdevices. However, for biological appli-
cations, the problem of efficiently modifying SU-8 surfaces without perturbing roughness has not been
successfully resolved. We present UV/ozone (UVO) surface pre-treatment as an effective method to
increase the hydrophilicity of SU-8 films without affecting surface roughness, thus improving specific
covalent binding of bio-molecules. We demonstrate that 30 s UVO treatment suffices to create carboxyl
eywords:
U-8 polymer
V/ozone
urface (bio) functionalization
onolayer

groups at the surface that can then be used for high density binding of molecules via amide bond forma-
tion. We further demonstrate that a two-step surface modification where the surface is first protected
with an ethylene glycol monolayer leads to an increase in binding specificity. Finally, to illustrate the con-
trolled binding and accessibility of immobilized molecules, we show three cycles of reversible interactions
between anti-tamra antibody and tamra-cadaverine immobilized on the surface of SU-8.
. Introduction

SU-8 is a negative photosensitive polymer with a low Young’s
odulus and excellent chemical and thermal stability, widely used

n the manufacture of extremely robust microstructures [1,2]. The
ptical properties of SU-8, including transparency above 360 nm,
oupled with its relatively low refractive index, make it an ideal
aterial for optical waveguides and the development of label-free

iosensors [3,4].
However, the surface of SU-8 is highly hydrophobic, thus incom-

atible with many applications in biotechnology [5–7]. Surface
odifications of SU-8 to enhance its wettability and to allow con-

rolled immobilization of (bio)molecules of interest have been
eveloped [8–11]. Modifications essentially addressed the means
f activating SU-8 surfaces using wet or dry pre-treatment meth-
ds. Wet pre-treatment methods use a cross-linker that reacts with
ydroxyl and/or carboxyl groups generated by acid and/or alkali
reatment [7–9]. Dry pre-treatment methods use oxygen or ammo-
ia plasma [12] or pyrolytic dissociation of ammonia [10]. In both

ases surface roughness increases significantly; this is detrimen-
al for liquid distribution in a static fluid microdevice and results
n an unsteady secondary flow in a flowing microchannel [13,14].

∗ Corresponding author. Tel.: +33 01 47 40 76 87.
E-mail address: claude.nogues@lbpa.ens-cachan.fr (C. Nogues).

ttp://dx.doi.org/10.1016/j.apsusc.2014.06.053 
169-4332
In addition, surface roughness induces optical loss in waveguides
due to scattering on sidewalls [15] and promotes non-specific
adsorption of (bio)molecules to the surface [16].

In this paper we present UV/ozone (UVO) pre-treatment as
a straightforward method to activate SU-8 surfaces [17–19] and
control chemisorption of molecules [3,4]. Because UVO leads
to a milder surface oxidation than argon or oxygen plasma
treatment, the SU-8 surface roughness is not affected by UVO
exposition. Using water contact angle measurements (wCA), FT-
IR spectroscopy and AFM, we characterized treated SU-8 films
and, taking advantage of the fluorescence properties of tamra-
cadaverine, we optimized experimental conditions to favor specific
chemisorption of biomolecules on the UVO activated SU-8 sur-
face.

To reinforce the specificity of biomolecule adsorption on the
UVO activated SU-8 surface we compared one-step direct adsorp-
tion of biomolecules with a two-step adsorption process in
which biomolecules were immobilized following the deposition
of an anti-fouling layer composed of oligomers of ethylene glycol
[20–22].

Finally, to illustrate biosensing applications, we followed the
decrease of the fluorescence intensity upon association of anti-

tamra with immobilized tamra-cadaverine. We demonstrate not
only that the surface modification allows controlled immobiliza-
tion of biomolecules but also does not impact on their functional
integrity.

dx.doi.org/10.1016/j.apsusc.2014.06.053
http://www.sciencedirect.com/science/journal/01694332
http://www.elsevier.com/locate/apsusc
http://crossmark.crossref.org/dialog/?doi=10.1016/j.apsusc.2014.06.053&domain=pdf
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. Materials and methods

.1. Substrates and chemical reagents

Experiments were performed with double distilled water;
ll buffers were filtered before use with a low protein bind-
ng non-pyrogenic 0.8/0.2 �m filter. Silicon wafers used as

substrate were purchased from ACM-PVD (France). SU-8
002 was purchased from Micro-Chem (USA). N-[3-Dimethyl-
minopropyl]-N′-ethylcarbodiimide hydrochloride (EDC) and N-
ydroxysuccinimide (NHS) were purchased from Sigma–Aldrich.
arboxy-amine n-ethylene glycol reagents (CA(EG)8 and CA(EG)24)
ere purchased from Thermo Scientific. Tetramethylrhodamine

tamra) cadaverine and anti-tetramethylrhodamine rabbit IgG frac-
ion (anti-tamra) were purchased from Invitrogen – Molecular
robes.

.2. Fabrication of the SU-8 photoresist film

2-inch silicon wafers were cleaned for 10 min in the UVO-
leaner (model 42-220, Jelight, USA). Microscope glass slides were
leaned with ethanol and acetone followed by cleaning in the
VO-Cleaner for 10 min. 2–3 �m thick SU-8 films were obtained,

ollowing the method developed by Camille Delezoïde [3,4,23]. It
onsists in spin coating of SU-8 2002 at 500 rpm for 7 s with an
cceleration of 100 rpm/s; followed by 3000 rpm for 30 s with an
cceleration of 300 rpm/s using Spin-Coater RC8, Suss MicroTec.
he films were softbaked on a hotplate for 1 min at 65 ◦C, followed
y 2 min at 95 ◦C for a silicon wafer and at 65 ◦C for 6 min for a glass
lide. Samples were flood-exposed in UV light for 15 s, using the
V-Aligner MJB4, Suss MicroTec. Post-exposure baking was per-

ormed on a hotplate for 1 min at 65 ◦C, followed by 3 min at 95 ◦C
or a silicon wafer and 6 min at 95 ◦C for a glass slide. Samples were
hen hardbaked under three different conditions: at 90 ◦C for 5 h,
t 120 ◦C for 3 h or at 180 ◦C for 2 h. The thickness of the films was
ontrolled using Dektak 150 Surface Profiler, Veeco. Prepared sur-
aces were stored under nitrogen or used directly in the following
xperiments.

.3. UV/ozone (UVO) treatment

Prepared surfaces were exposed to the UVO using the UVO-
leaner (low pressure mercury vapor grid lamp: 28,000 �W/cm2

t 254 nm; model 42-220, Jelight, USA). Exposure of the samples to
VO lasted from 15 s till 20 min.

.4. Fourier transform infrared spectroscopy (FTIR)

The surfaces before and after 30 s and 5 min of UVO treatment
ere analyzed in FT-IR spectrometer with resolution of 8.00 cm−1,

000 scans (apparatus Nexus – Thermo Electron Corporation, USA).
silicon wafer was used as a background. All measurements were

arried out in adsorption mode.

.5. Atomic force microscopy (AFM)
Surface topography and roughness before and after 5 min
f UVO treatment were measured using microcantilever tips
MCL-AC240TS-R3 (Olympus, Japan) in Veeco nanoscope V. Mea-

urements were performed in tapping mode with a scan rate of 1 Hz
nd scan sizes of 1 and 5 �m. Images were taken at minimum three
andomly selected areas. The software option ‘Section’ was used to
alculate a root mean surface roughness (spectral RMS amplitude).
Science 314 (2014) 280–285

2.6. Water contact angle measurements (wCA)

wCA were measured on SU-8 films before and after UVO
treatment. Measurements were carried out with Digidrop MCAT
Analyzer (GBX, France). All measurements were taken at room tem-
perature. 0.5 �l water droplets were dispensed from a needle and
the wCA was calculated on captured images, 500 ms after placing a
drop on the surface. Each given wCA was the average value of five
consecutive contact angle measurements.

2.7. Binding of tamra-cadaverine

The surfaces before and after 15 and 30 s, 1, 2, 5 and
15 min of UVO treatment were immersed in a diluted solu-
tion of EDC/NHS (ratio 1:1, EDC: 0.4 M N-[3-Dimethyl-
aminopropyl]-N′-ethylcarbodiimide hydrochloride; NHS: 0.1 M
N-Hydroxysuccinimide) [24] for 30–60 min. After rinsing with
double distilled water, samples were incubated 1 h either directly
with 10 �M tamra-cadaverine in 10 mM NaOAc buffer pH 5.2 or
with 0.1 mM CA(EG)8 or CA(EG)24 diluted in water. For pegylated
SU-8 surfaces, samples were again immersed in EDC/NHS for 1 h
and then rinsed with a buffer or sonicated twice for 2 min. Dried
surfaces were analyzed in Typhoon scanner with an emission filter
of 580 nm. The density of tamra-cadaverine on the SU-8 surface
was deduced from a calibration curve: using a Typhoon imager,
the fluorescence intensity of 1 �l of an increasing concentration
of tamra-cadaverine solution was measured to obtain a linear
calibration curve. The concentration range used for the calibration
curve was chosen according to the contrast obtained after scanning
all samples with a Typhoon scanner so the calibration curves and
the number of moles per unit area for each sample was within the
same intensity range.

2.8. Tamra-cadaverine/anti-tamra interactions

Pretreated SU-8 thin films were used to spot 10 �M tamra-
cadaverine in 10 mM NaOAc buffer pH 5.2 with 1% v/v glycerol.
Spots with the dimension of around 300 �m were deposited using
a Vikalex Spotter (Vikalex Technologies, France). 10 �g/ml of anti-
tamra diluted in PBS buffer was incubated on the tamra-cadaverine
functionalized surface for 1 h after which the surface was rinsed
with 10 mM glycine–HCl pH 2.0 to remove antibodies retained
on the surface. All reactions were performed under liquid on the
protected SU-8 surface; microfluidic flowcells were prepared on
the glass slides using Sticky Slides VI0.4 (ibidi, Germany). Three
cycles were carried out for the reaction between immobilized
tamra-cadaverine molecules and anti-tamra immobilized on the
surface in a microfluidic flowcell, followed by surface regenera-
tion with a glycine solution. Fluorescence images were recorded
using an inverted epifluorescence microscope (Leica MicroSys-
tems) equipped with a 4× objective and fluorescence filters suitable
for tamra (excitation bandpass 510–560 nm, emission bandpass
590–680 nm). Average fluorescence intensity was calculated using
ImageJ Software (NIH) after subtracting a background for each spot.

3. Results and discussion

3.1. Characterization of SU-8 surface after UV/ozone (UVO)
treatment

In order to access a range of cross-linking densities on the SU-8
surface [25–27], we studied three hardbaking conditions follow-

ing UVO exposure: 90 ◦C for 5 h, 120 ◦C for 3 h and 180 ◦C for 2 h.
The degree of SU-8 reticulation, and thus the amount of reactive
epoxy groups present on the surface, is largely conditioned by the
hardbaking step [25,26,28]. The impact of UVO exposure time on
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ig. 1. Variation of the wCA with increasing UVO exposure time of SU-8 thin film
repared with three different hardbaking conditions. Each data point corresponds
o the average of five wCA measurements.

U-8 surfaces prepared under these three different conditions was
ollowed using wCA, AFM and FT-IR spectroscopy.

wCA allowed characterization of the evolution of the SU-8 sur-
ace energy for each UVO exposure time. As shown in Fig. 1, starting
rom a wCA of 83.5 ± 1.5, independently of the hardbaking con-
itions and in agreement with published data [7,9,28], the wCA
ecreased below 30◦ after 10 min of UVO exposure and reached a
lateau around 22◦ after 20 min of UVO treatment.

The increase of surface energy of the SU-8 surface after UVO
reatment might be explained by the creation of polar groups at
he SU-8 surface upon oxidation [28]. Using a surface profiler we
emonstrated that the thickness of the SU-8 layer was not affected
fter 20 min of UVO exposure (data not shown). In addition, it has
een demonstrated that the optical properties of an SU-8 wave-
uide were not altered by such UVO treatment [3,4].
wCA measurements were extremely reproducible and no signif-
cant difference between the left and the right wCA (±0.3◦) could
e measured, indicating that the UVO treatment did not affect the
U-8 surface roughness.

ig. 2. AFM topography images and height profiles of SU-8 surfaces hardbaked at 120
ines indicate where the height profiles were taken. c) Comparison of the root-mean-squ
eviations were calculated based on three randomly selected areas; four height profiles p
Science 314 (2014) 280–285

To confirm this last point, both peak-to-valley and root-mean-
square (RMS) roughness were measured by AFM on the three
SU-8 samples before and after UVO treatment. Fig. 2 shows AFM
images and the corresponding height profiles with the RMS rough-
ness analysis of SU-8 thin film hardbaked at 120 ◦C for 3 h before
and after 5 min of UVO treatment. The SU-8 surface before UVO
is homogenous, with a peak-to-valley roughness of 1.7 nm and
a RMS roughness of 0.121 nm. After 5 min under UVO, the sur-
face remains homogenous with a peak-to-valley roughness of
1.9 nm and a RMS roughness of 0.144 nm. In addition, post-
exposure hardbaking conditions had no significant influence on
the SU-8 surface roughness before and after UVO treatment time
(Fig. 2c).

We analyzed SU-8 thin layers prepared using FT-IR spectroscopy
(Fig. 3). The most relevant signals for the SU-8 photoresist are:
862 and 913 cm−1 corresponding to the epoxy ring [29]; between
1030 and 1295 cm−1 for C–O and C–O–C vibrations; between 1502
and 1604 cm−1 corresponding to phenyl groups and at around
1700 cm−1 a wide peak corresponding to the C O of a carbonyl
group [10,33–34].

While the intensity of peaks corresponding to the long molec-
ular chains of SU-8 polymer was not affected by UVO treatment,
significant variations were observed for peaks corresponding to
epoxy groups and to carboxyl groups [28]. As the UVO treatment
time increased, the intensity of the signal from the epoxy groups
decreased concomitantly with an increase in peak intensity corre-
sponding to carboxyl groups.

Most of the epoxy groups within the thin SU-8 layer cross-linked
during the post-exposure baking step [27,28], we thus deduced
that the small peak intensities of the epoxy groups corresponded
to epoxy groups present on the surface of the SU-8 film. In addi-
tion, the increase in carboxyl group peak intensity after 5 min of
UVO treatment was larger than the decrease in the intensity of the
epoxy groups peaks, indicating that oxidation of SU-8 was reach-
ing the bulk of the SU-8 layer after relatively long UVO exposure
time (5 min). Therefore, activation of the SU-8 surface with 30 s

UVO exposure time should allow efficient (bio)molecule immobi-
lization.

Of particular interest was that, although there was the pres-
ence of carboxyl groups and lower peak intensities corresponding

◦C for 3 h: a) before UVO treatment and b) after 5 min of UVO treatment. Dotted
are (RMS) roughness for SU-8 films hardbaked with different conditions. Standard
er area were taken.
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Fig. 3. FT-IR spectra of SU-8 film prepared with three hardbaking conditions indi-
cated in the legend before and after 30 s and 5 min of UVO treatment. Peaks of
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Fig. 4. Density of tamra-cadaverine molecules per mm2 immobilized on the SU-
8 surfaces, a) depending on UVO exposure time and rinsing method; SU-8 thin
film hardbaked at 120 ◦C for 3 h, rinsed twice with 10 mM NaOAc buffer pH 5.2
or sonicated twice for 2 min; b) dependance on the EDC/NHS pre-incubation step c)
poxy (862 and 913 cm−1) and carboxyl groups (wide peak around 1700 cm−1) are
ndicated with arrows. All spectra were normalized to the peak at 1246 cm−1.

o epoxy groups on the SU-8 film hardbaked at 120 ◦C for 3 h before
VO treatment, yet no carboxyl groups were detected on the SU-
film prepared under the other two hardbaking conditions. The

resence of carboxylic groups on the SU-8 surface could be due to
xidation of epoxy groups at the surface and/or to the presence of
ome residual solvent from the thin SU-8 film [25]. This observa-
ion is, in both hypotheses, coupled with a lower peak intensity of
he epoxy group on the surface of SU-8 hardbaked at 120 ◦C for 3 h
han with the other hard baking conditions.

FT-IR revealed that changes in the oxidation state of the SU-8
ayer occurred both at the surface and in the bulk of the SU-8 film
or long UVO exposure time (up to 5 min). While the amount of reac-
ive epoxy groups on the SU-8 surface is defined by the degree of
eticulation of the polymer upon the post exposure hardbaking, the
urface density of carboxyl groups can be potentially controlled by
hort UVO exposure time (30 s). Consequently, the exposure time of
U-8 microstructure to UVO should allow modulation of the surface
ensity of subsequent (bio)molecules following chemisorption.

.2. Covalent binding of tamra-cadaverine to the surface
We used chemisorption of tamra-cadaverine to activated SU-
surfaces through specific reactions with carboxyl groups via an

DC/NHS-mediated reaction to form amide bonds at the interface
depending on the surface pegylation method; SU-8 hardbaked in three different con-
ditions and with or without activation by 30-s UVO treatment. Standard deviations
were calculated based on six independent measurements.

and provide a useful model to quantify the amount of material
retained on the surface by measuring the intensity of tamra flu-
orescence when excited at 580 nm.

Following SU-8 substrate preparation [3,4], surfaces were
exposed to UVO for times ranging from 0 to 15 min and sequen-
tially incubated with a solution of EDC/NHS for 60 min, thoroughly
rinsed with distilled water and incubated with 10 �M solution of
tamra-cadaverine for 60 min (see Section 2.7). Samples were then
dipped in 10 ml of buffer (10 mM NaOAc, pH 5.2) and either agi-
tated for 2 × 20 min or sonicated twice for 2 min in the same buffer.
The influence of UVO treatment time on the density of immobi-
lized tamra-cadaverine molecules on the SU-8 sample hardbaked
at 120 ◦C for 3 h is shown in Fig. 4a. For the SU-8 not exposed to
UVO treatment, the density of surface retained tamra-cadaverine
was not negligible. In addition, the surface molecular density after

sonication was significantly lower than for samples rinsed thor-
oughly and agitated in a large volume of buffer, indicating that
remaining molecules were covalently attached to the SU-8 sur-
face. It follows that the presence of residual reactive epoxy and
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arboxyl groups at the interface, highlighted by FT-IR (Fig. 3), was in
tself sufficient to allow some specific binding. Second, the molec-
lar density on the surface increased for UVO treatment lasting

ess than 1 min and decreased significantly with longer exposure.
n all cases, sonication of samples, removing most non-covalently
ound molecules strengthens the observation that the exposure of
U-8 surfaces between 30 s and 1 min of UVO treatment created
he highest density of reactive carboxyl groups at the interface.
onger UVO exposure time most likely oxidizes SU-8 surfaces
orming unreactive chemical groups, leading to lower densities of
ound molecules. To conclude, the highest density of immobilized
olecules (1.9 × 1010 molecules/mm2) was obtained after 30 s or
min of UVO exposure.

To demonstrate the specific adsorption of tamra-cadaverine on
he UVO activated surface, we characterized the molecular den-
ity on the SU-8 surface avoiding the EDC/NHS pre-incubation
tep (Fig. 4b). The density of tamra-cadaverine increased sig-
ificantly when EDC/NHS was applied on SU-8 thin layer both
ith and without UVO surface treatment, confirming the spe-

ific adsorption of tamra-cadaverine on the SU-8 surface. The
amra-cadaverine density on the surface without UVO was three
imes higher after pre-incubation with EDC/NHS than without
DC/NHS pre-treatment, confirming the presence of COOH groups
n the surface hardbaked at 120 ◦C for 3 h and the low level
f non-specific interactions (corresponding to 1/3 of the specifi-
ally bound tamra-cadaverine). After 30 s UVO treatment the level
f non-specific binding of tamra-cadaverine increased three fold
when no EDC/NHS was applied to the surface) relative to the
U-8 surface without UVO treatment. Finally the surface density
as 1.4 × 1010 molecules/mm2 while the non-specific interaction
as 9.0 × 109 molecules/mm2 when both UVO and EDC/NHS were

pplied to the SU-8 surface prior to the tamra-cadaverine depo-
ition. It is important to note that the amount of non-specific
nteractions of tamra-cadaverine with the SU-8 surface after UVO
reatment and with EDC/NHS pretreatment is expected to be signif-
cantly lower than the non-specific interactions when no EDC/NHS
s employed. Indeed EDC/NHS pretreatment activates the COOH
roups so the specific interaction (formation of an amide bond) is
argely favored over the non-specific interactions, as demonstrated

n the sample with no UVO treatment.

Although rinsing by sonication was shown to efficiently remove
on-covalently bound molecules, it may pose a problem for bio-

ogical applications through denaturation of bio molecules. Thus,

ig. 5. a) Fluorescent microscope images of tamra-cadaverine and anti-tamra interaction
fter injection of 10 �g/ml anti-tamra and rinsing with PBS buffer, (iii) image taken after
iv) image taken after an additional injection of anti-tamra and rinsing with PBS buffer. b
Science 314 (2014) 280–285

to decrease non specific interactions of tamra-cadaverine and sub-
sequent anti-tamra adsorption with the SU-8 surface, we studied
the effect of pre-functionalization with carboxyl-amine n-ethylene
glycol (CA(EG)8 and CA(EG)24) [20–22].

The influence of the EG chain-length and short UVO treat-
ment on the density of tamra-cadaverine for each SU-8 hardbaking
condition is presented in Fig. 4c. We confirmed that short UVO
treatment significantly increased tamra-cadaverine density on
the bare surface for the three-hardbaking conditions (Fig. 4c,
no EG). Furthermore, we clearly observed that hardbaking con-
ditions influenced molecular density. Thus, in agreement with
data presented above and for samples with no UVO treat-
ment and no EG, the tamra-cadaverine surface density was
the highest after hardbaking at 120 ◦C for 3 h. Although pre-
immobilization of CA(EG)8 or CA(EG)24 did not significantly
influence tamra-cadaverine surface density for SU-8 film hard-
baked at 90 ◦C for 5 h and 180 ◦C for 2 h, we observed a lower
tamra-cadaverine surface density for samples pre-functionalized
with CA(EG)8 or CA(EG)24 and hardbaked at 120 ◦C for 3 h. When
compared to the tamra-cadaverine surface density after son-
ication (Fig. 4a), we noticed that the amplitude of the drop
in molecular density was similar, indicating that pre-treatment
of the surface with CA(EG)8 or CA(EG)24 produced an efficient
anti-fouling layer. Tamra-cadaverine surface density was lower fol-
lowing immobilization on pre-functionalized SU-8 surfaces than
on a bare SU-8 film treated with sonication (9.5 × 109 com-
pared to 1.3 × 1010 molecules/mm2 respectively) indicating that
the final amount of reactive carboxyl groups was lower. The EG
chain-length had no influence on the tamra-cadaverine surface
density.

The SU-8 surface hardbaked at 120 ◦C for 3 h then activated by
30 s UVO treatment was adopted as a standard protocol for prepar-
ing SU-8 surfaces because it resulted in homogeneous samples with
fewer disparities in the density of immobilized molecules (Fig. 4c).

To demonstrate the relevance of the surface modification
method for bio-sensing applications, we analyzed fluorescence
quenching following the interaction of anti-tamra with immobi-
lized tamra-cadaverine.

Fluorescent microscope images at different times following

injection of anti-tamra across the pre-treated SU-8 surface con-
taining spots of immobilized tamra-cadaverine are shown in
Fig. 5a. The relatively small variations in fluorescence intensity
observed during the three cycles of interaction/regeneration may

cycle. (i) Image of spots of immobilized 10 �M tamra-cadaverine, (ii) image taken
regeneration of the surface with a solution of 10 mM glycine–HCl pH 2.0 [31] and

) Changes in fluorescence intensity during three reaction cycles.
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e explained by the low quenching efficiency after complex forma-
ion. Indeed, as characterized in the literature, quenching efficiency
s not expected to exceed ∼57% of the initial intensity of the free
amra fluorophore diluted in a buffer solution [30]. In addition,
ince the average distance between tamra-cadaverine immobi-
ized on the SU-8 surface was approximately 7 nm (deduced
rom Fig. 4c), not all immobilized tamra-cadaverine molecules
an be involved in a complex with anti-tamra because of pos-
ible steric hindrance. Therefore, we quantified the intensity of
uorescence on each tamra-cadaverine spot and in each step of
he association/regeneration cycle described in Fig. 5a. Fig. 5b
ummarizes the variation of fluorescence intensity (after correc-
ion for the background intensity signal) during three cycles of
njection and regeneration. Considering the initial fluorescence
ntensity of the immobilized tamra-cadaverine spots to be 100%,

e observed a drop in the intensity of fluorescence to approxi-
ately 82% after anti-tamra/tamra-cadaverine complex formation

n the SU-8 surface. The fluorescence signal was recovered up to
6% after regeneration with 10 mM glycine–HCl, pH 2.0 solution.
he loss of the signal from the immobilized tamra-cadaverine after
egeneration might be due to desorption of tamra-cadaverine non-
ovalently bound to the surface but initially involved in complex
ormation and from undissociated complex that remains irre-
ersibly on the surface. A second injection of anti-tamra again
ecreased the detected fluorescent signal to 81% and a second
egeneration of the surface allowed total recovery of the signal
ntensity. A third cycle of association/regeneration showed similar
ariation of the fluorescence intensity demonstrating the speci-
city of the interaction on the pre-treated SU-8 surface.

. Conclusions

We showed that UVO surface treatment is very promising com-
ared to conventional wet or dry surface activation techniques
nown to significantly increase roughness [10]. We demonstrated
hat short exposure to UVO selectively oxidized SU-8 surfaces and
ncreased hydrophilicity without damaging either thickness or sur-
ace roughness. Optimal conditions of hardbaking were established
s being 120 ◦C for 3 h. Such UVO activated SU-8 surfaces were then
sed to covalent immobilization of tamra-cadaverine with high
ensity. The binding process was specific and bound molecules
ere accessible for further antigen–antibody reactions. This spe-

ific and reversible reaction between molecules interacting with
mmobilized tamra-cadaverine molecules confirms that the SU-8
VO activation method can be directly applied to the controlled

mmobilization of a range of (bio)molecules on SU-8 surfaces.
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