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Multielectrode arrays preparation and cleaning

Multielectrode arrays (MEAs) were produced in an ISO 1-3 cleanroom on a
borosilicate wafer with a thickness of 500 um and a diameter of 100 mm, shown in
Fig. S1. Firstly, the wafer was spin-coated by a double resist system LOR 3b
(Microchem, Newton, MA) and nLOF2070 (MicroChemicals, Ulm, Germany). The
feedlines and the 64 microelectrodes pattern were defined via standard
photolithography and followed by electron-beam deposition of 10 nm Ti and 200 nm
Au, respectively (Pfeiffer PLS 570, Pfeiffer Vacuum, Asslar, Germany). Then, a
sonication assisted lift-off step was performed in acetone to remove the photoresist
layers. In order to insulate the feedlines, a polyamide (PI) passivation layer was spin-
coated onto the wafer. The electrodes and contact pads were directly opened by
photolithography with a mask determining their size. Finally, the wafer was diced into
individual 24 x 24 mm? chips (9 chips/wafer) for further use. For cleaning, new
MEAs chips were firstly placed in a chip holder and sonicated in acetone, isopropanol,
and Milli-Q water for 5 min, respectively. Then a glass ring with a height of 5 mm
and a diameter of 20 mm was adhered to the center of the cleaned chip as a reservoir
by a mixture of PDMS and curing agent, Fig. S2. An oxygen plasma oven (Diener
Electronic, Germany) was used for MEAs chip cleaning at an O, pressure of 0.5 mbar,

50% power, with duration of 3 min.
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Fig. S1 Fabrication process of multielectrode arrays: (a—b) spin-coating of
photoresists; (c¢) photolithography patterning of gold electrodes; (d) electron-beam
deposition of Ti and Au; (d—e) lift-off process assisted by sonication; (f) spin-coating
of polyimide for insulating the feedlines; (g) defining the electrode openings and

contact pads by photolithography.
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Fig. S2 (A) Borosilicate / gold MEAs with glass ring as electrochemical reservoir cell;

(B) central part of the chip with gold feedlines and 64 microelectrodes.



Optimize aptasensor parameters
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Fig. S3 Effects of aptamer concentration (A) and APO incubation time (B) on the

sensor signal for the detection of 1 nM ABO in 10 mM Tris-HCI + 150 mM NacCl + 5

mM KCL




Table S1 Performance comparison of the proposed electrochemical aptasensor with

other ABO sensors.

Method Linear range Det-ecflon Ref.
limit
ELISA 12.5 pg/mL —200 1
pe/mL 10.7 pg/mL

Fluorescent aptsensor 0 uM-19.25 uM 3.57nM 2
Electrochemical biosensor 20 pM - 100 nM 8 pM 3
Upconversion fluorescent 0.2nM - 15nM 36 pM 4
Peptide-linked immunosorbent 0.35 pM — 1.5 pM ] 5
assay

Electrochemiluminescence 0.1 ng/mL — 10 ng/mL 19.95 fg/mL 6

1 pM — 200 nM 0.3 pM .
A D-GME Th k
ptasensor based on 3D-G (10 pg/mL 2 pg/mL) 3 pa/mL 1S wor




The regeneration of MEA electrodes by O, plasma cleaning

Another approach to regenerate the MEA electrodes is an O, plasma cleaning,
which however acts globally on all microelectrodes of the chip. Here, a protocol of
0.5 mbar O, pressure, 50% power, and an etching time of 3 minutes was used to
remove the molecules with sulthydryl groups from the 3D-GMEs. After O, plasma
cleaning, soaking in ethanol is required to reduce the oxide layer which formed during
the plasma cleaning.” After O, plasma cleaning and ethanol soaking for 20 minutes,
the regenerated microelectrode recovered the original surface mostly, Fig. 5B. A
minor increase in the surface area can be noticed presumably caused by a slight
degeneration of the electrode passivation. However, the 3D structure was not
significantly altered by the O, plasma treatment. Consequently, both cleaning
methods are suitable for 3D-GME cleaning. The O, plasma can be used to regenerate
the entire 3D-GME arrays after usage to reset it for a second application. The
electrochemical reactivation in NaOH and H,SOs can selectively regenerate
individual microelectrodes due to the ability to apply the potential only to a specific
electrode, which is crucial for multiple receptor modification and multiple target

detection.



Table S2 Performance comparison of the proposed electrochemical aptasensor based

on 3D-GMEAs with other ATP sensors.

Method Linear range Detection limit Ref.
Electrochemical current
rectification 0-5 uM 114 nM 8
Biosensor on microelectrodes 0.25 uM — 4 uM 9.9 nM 9
Biosensor on MB aptamer 0.1 uM — 50 uM 0.05 uM 10
Fluorescent sensor - S5uM 11
tFrzi]()Srfeeicae;(;e}’ resonance energy 2 uM — 16 pM 1.7 uM 1
HPLC I uM - 12 uM — 13
Aptamer sensor I pM - 1000 pM I uM 14
Aptasensor using [OECTs 0.1 nM and 100 nM 0.01 nM 15

Aptasensor based on 3D-GME 0.01 nM - 1000 nM 0.002 nM This report




Simultaneous detection of APO and ATP in aCSF

In order to prove that the developed dual-aptasensor platform can selectively
detect two targets when they coexist in the sample solution, the dual-aptasensor was
first challenged with the non-binding target and subsequently with the matching target.
After adding 10 nM ATP to the sample solution, the ACV curve of the ABO aptamer
modified 3D-GME did not exhibit a significant current reduction, Fig. S4A. However,
after adding 10 nM APO, the current signal decreased sharply, which indicated that
the presence of ATP did not affect the specificity of ABO detection. For ATP aptamer
modified 3D-GME, similar observations were made such that the addition of ABO did
not alter the ACV current while the subsequent administration of ATP causes a

considerable on-signal response, Fig. S4B.
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Fig. S4 (A) ACV curves obtained from ABO aptamer modified 3D-GMEs before
(black line) and after adding firstly 10 nM ATP (red line) and secondly 10 nM ABO
(blue line); (B) ACV curves obtained from ATP aptamer modified 3D-GMEs before
(black line) and after adding firstlyl0 nM ABO (red line), and secondly 10 nM ATP
(blue line).
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