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Table S1: Summary of GFAP, h-FABP and S100(3 detection strategies reported in the literature and commercialized products and assay kits.

Brief description of Publication . Tentative suitability for POC
. . Lower Detection .
Biomarker method/ Sensor/Assay architecture year and it (1) Range (2) applications (advantages/
Detection approach reference disadvantages) (3)
- Academic publications -
- i v
Label fre'e blc.xsensor Au MDEA or Label free
Electrochemical impedance 2013 [1] 1 pg mL (buffer) 1 pg mL"-100 ng mL- v Sample volume (60 pL)
Au MECS/TSP/Ab/T s
spectroscopy (EIS) read-out X Complex fabrication
Si/SiO: Pent. 8-3
Organic thin film transistor l/l\;Té/](DV}I)//vé?{Tg;’?CCZZIe—IZI(‘) / v’ Label free
(TFT) protein sensor NHS-PS-block PAA 2014 [2] 1 ng mL" (buffer) 0.8-400 ng mL-! X Sensitivity
-PS-bloc .
FED (OFET) (EDC+NHS)/Ab/T X Complex fabrication
Molecularly Imprinted MIP-MWCNTs: (MWCNTs+AIBN+ v' Label free
1 ‘/
Polymer (MIP) sensor DMAA+AEDP+ 2017 [3] 0.04 ug mL! (buffer) 02-10 pg mL Sample voluI'n'e FSO uL)
GFAP Electrochemical read-out EGDMA[T])/agarose <0.9 ug mL (HS) X Sensitivity
Glial fibrillary (DPV) film/(SDS+HCI)/EDTA X Complex fabrication
acidic protein Organic field effect Drive: Si/SiOz/Pentacene/Au v Label free
1/3) transistor biosensor Sensing: Si/(PS-MA+PEG)/ 2017 [4] 1 ng mL" (buffer) 0.5-100 ng mL-! X Sensitivi
(OFET) Ab/T ensitivity
v Label free
Label-free biosensor v Sensitivity
Graphene SPE/NaOH 1 L (buffs
Electrochemical impedance raphene /Na 2018 [5] pg mL (buffer) 1 pg mL"-100 ng mL- v’ Sample volume (50 pL)
(-OH)/PEI/GA/Ab/T 1 pg mL- (HS) ..
spectroscopy (EIS) read-out v" Detection in serum and
CSF samples
v’ Sensitivity
Immunosorbent assay with v' Detection in serum
Carbon Dots (CD) Protein A/G/Ab1/T/Ab2/CDs 2018 [6] 25 pg ml! 0.1-8 ng ml! samples

Fluorescence read-out

v’ Potential for
Multiplexing




Brief description of Publication . Tentative suitability for POC
. . Lower Detection .
Biomarker method/ Sensor/Assay architecture year and it (1) Range (2) applications (advantages/
Detection approach reference disadvantages) (3)
v' Label f
Label-free biosensor v abe' . r'e ¢
Single frequency impedance 2-5 pg mL+1 Sensitivity
0.1-2800 Lt v Multiplexi 4
electrochemical Au DE/MHDA/(EDC+NHS)/Ab/T 2019 [7] 14-67 pg mL-1 (90% g m ultiplexing (
spectroscopy (EIS SFI) read whole blood) biomarkers)
P Py v" Detection in blood
out
samples
QCM sensors F1: Au/PEG/streptavidin/biotin- v Lab-on-a-chi
-on-a-chi
Ultra-high frequency surface Ab/T 2021 8] 35 pM n/a v Detection in serr;m
acoustic wave (SAW) read- F2: Au/Protein G/Ab/T (buffer and serum) samples
out F3: Au/S-S/Ab/T .
Blearochemiluminescenee 7 ity
L5 2| 1-1-2 X 1
read-out (ECL) on SPCE/Ab1/T/Ab>-Ru label 2021 [9] opgm 00 pg ml™-200 ng Currently
. (buffer and plasma) ml! developed for
GFAP MesoScale Discovery .
benchtop instrument
Glial fibrillary platform
acidic protein Magnetic bead (MB)-based X Sensitivity
) R U g ) soramotoud samples
B-Ab1/T/Ab2-QD 2021 [1 1112 L1 (whol 1-1 I
(QLISAs) in variable height MB-Ab/T/Ab>Q 021 [10] pg mL" (whole 0.1-10ng m v" Multiplexing (3
. L. . blood) .
microfluidic device biomarkers)
Fluorescence read-out v" POC format
v e
Lateral flow immunoassay Sensitivity
(LFIA) 10 pg mL v" POC format
Ab1/T/Ab2-CM EU 2022 [11 0-400 L7 v" Detection in blood
Time-resolved fluorescence 1/ T/Ab2 s (1] (whole blood) pgm election M bloo

(TRF) read-out

samples
v' 25 min analysis time

- Commercial products (RUO/diagnostic instruments, devices, or kits) -

ELISA kit (Sigma Aldrich)
Colorimetric read-out
Research use only

Microtiter plate/Ab1/T/Ab2-
biotin/streptavidin HRP

GFAP ELISA
Kit, NS830-M

[12]

n/a

1.5-100 ng ml!

Intended for benchtop
platforms




Brief description of Publication Lower Detection Tentative suitability for POC
Biomarker method/ Sensor/Assay architecture year and it (1) Range (2) applications (advantages/
Detection approach reference disadvantages) (3)
Sandwich immunoassay kit R-PLEX
Electr?];:lc‘lir)nilet;rglgjfcence Microtiter plate with Ii‘j:?;g dGFslz f Bl <500 ng ml- Intended for MesoScale
= 1 y " 5 . q q
SPCE/Ab1/T/Ab2-SULFO TAG label D t t
(MesoScale Discovery) /Ab1/T/Abz abe (F211M-3/-8) 1SCovery mnstruments
Research use only [13]
ELISA kit with
chemiluminescence (CL)
B BTI™ 1 L1t Intended f ht
read-out Microtiter plate/Ab1/T/Abz/substrate anyan Opgm 10-320 pg mL! ntended for benchtop
Banyan BTI™ [14,15] (human serum) platforms
In vitro diagnostic kit
ELISA kit
F(lQu:nte?lX S;m(();@)t GFAP 0.467 pg mL! Intended for Quanterix Simoa
GFAP IZ(;;: OC Z : ujnoijic 131: MB-Ab:1/T/Abz-label Discovery kit* (human CSF, serum 0-4’000 pg mL-1 instruments
Glial fibrillary Ty — [16] and plasma) (SR-X, HD-1, HD-X)
acidic protein Biomarkers)
(3/3) H.and-held (-1e.Vlce
i-STAT Alinity Duplex
Abbott Point of Care Inc (GFAP & 23 pe ml1
Amperometric read-out Au electrode/(MB-)Ab1/T/Ab2-ALP UCH-L1)* h mfng lasma) 30-10000 pg mL-1 Intended for POC
In vitro diagnostic device cartridge H P
(*License from Banyan [17-20]
Biomarkers)
Metal-oxide semi-conducive TBI Duplex
Intended for POC
(CMOS) compatible Nanowires/Ab/T (GFAP & $100 n/a n/a ntended for

nanosensors (NanoDx)

B) [21]

Prototype under development




Brief description of Publication . Tentative suitability for POC
. . Lower Detection .
Biomarker method/ Sensor/Assay architecture year and it (1) Range (2) applications (advantages/
Detection approach reference disadvantages) (3)
- Academic publications -
v Sensitivity
dwich i v Multiplexi
sif;r:vifa I?IZE‘;;E‘;S;Z GCE/GRONRs/(EDC+NHS)/ 2012 (2] 3 fg mL (buffer) 0.05 pg mL1-50 ng , Sampleu 01111 z‘;go "
-wave v y . v
Ab1/T/Ab2/GA/TiPZn2*-prob 1.7 L1 (HS L1
(SWV) read-out Y/ T/Ab/GA/TIPZn?-probe <17 pg mL (HS) m v’ Detection in serum
samples
Au/ MUA/(EDC+NHS)/Ab/T
Label-free biosensor u/ ﬁn S AI:r/[] J/Ab/ 117 pg mL1 [mSAM]; 98 pg mL1-100 ng v Label free
Electrochemical i d 2012 [2 24 L1 [hSAM X itivit
ectrochemical impedance | /(MUA+MPOH)/(EDC+NHS)/Ab/ 012 [23] 524 pg mL"' [hSAM] I Sensi 1V1.y .
spectroscopy (EIS) read-out (buffer) X Complex fabrication
T [hSAM]
Immunoassay . 2.76 ng mL-1-115 ng L
- Lat ticles/T 2013 [24 24 L1 XS tivit
h-FABP Turbidimetric read-out atex particles/ (24] e m mL? enstvity
Heart-fatty
idic bindi AulDEs/ MUA/(EDC+NHS)/Ab/T v' Label f;
acidic binding Label-free capacitive ulDEs/ /(EDC+ )/Ab/ 0.836 ng mL-! [mSAM] . v abe’ ree
protein interdigitated [mSAM] 2015 [25] 0.968 ng mL[hSAM] 98 pg mL1-100 ng Sample volume (50 kL)
- ng o AuIDEs/(MUA+MPOH)/(EDC+ : (5; frer mL1 X Sensitivity
(1/3) {IITUNOSEnso NHS)/Ab/T [hSAM] utfer) X Complex fabrication
v' Sensitivity
Sandwich i v' Multiplexi
an A:;ziéﬁrr?g;; lssay GCE/CD-GS/Ab1/T/Ab2-ZnO- 2017 [26] 0.3 fg mL" (buffer) 1.3 fg mL1-130 ng . Samplsvg’uﬁni "
MWCNTSs/CdS 5 L1(HS L1
voltammetry (ASV) read-out s/ <5 pg mL (HS) m v Detection in serum
samples
Label-free immunosensor 150 fe mLA-150 n v’ Label-free
Electrochemiluminescence GCE/MOF-Ru/GA-CS/Ab/T 2018 [27] 2.6 fg mL1 8 L & v’ Sensitivity
(ECL) read-out X Complex fabrication
Lateral flow immunoassay X Sensitivity
LFIA v POC f t
(LFIA) Aby/T/Ab2-CdTe 2018 [28] 221 pg mL- 0-160 ng mL orma

with quantum dots (QD)
Fluorescence read-out

v Detection in blood
samples




Biomarker

h-FABP
Heart-fatty
acidic binding
protein

(2/3)

Research use only

Brief description of Publication . Tentative suitability for POC
. Lower Detection .
method/ Sensor/Assay architecture year and it (1) Range (2) applications (advantages/
Detection approach reference disadvantages) (3)
oty i
POl p Thermocouple/MIP/T 2019 [29] 1.5 ng mL1! 1.5 ng mL1-75 ng mL! v" POC format
(nanoMIPs) biosensor v Multiplexin
Thermal read-out P 8
Sandwich immunoassay .
Paper based (WPAD) device  GA-CS/Ab1-GNP/T/Co(IT)-luminol- 0.1 pg mL-1 Y Sensitivity
pet basee 2020 [30] 0.06 pg mL P8 Mg v POC format
Chemiluminescence (CL) GNP mL1! . .
v" Multiplexing
read-out
Immunosensor with .
luminophore coupled with Y Sensitivity
P pledw GCE/PICA/Ab1/T/Ab>-Ni-TCPP(Fe)- 100 fg mL-100 ng X Complex fabrication
2D MOF . 2021 [31] 44.5 fg mL1 L
. . PEI-luminol mL~? v' Detection in serum
Electrochemiluminescence samples
(ECL) read-out P
- Commercial products (RUO/diagnostic instruments, devices, or kits) -
Lateral
flow immunoassay (LFIA) TBI Check
(TBI Check ABCDx) Ab1/T/Ab2-label n/a n/a Intended for POC
o ABCDx [32]
Colorimetric read-out
In vitro diagnostic test
Human H-
ELISA kit (Ab
Colomm t‘ri( . Cgf“) . Microtiter plate/Abi/T/Abz- FABP ELISA o 10.9-700 pg Intended for benchtop
O OTIMELTC read-ou biotin/streptavidin HRP Kit (ab243682) a mL platforms
Research use only
[33]
ELISA kit (Cusabi
Colorimetrri(c ;ZZ 1(;)1)1t Microtiter plate/Ab1/T/Abo- ELISA Kit n/a 78-5000 pg Intended for benchtop
biotin/streptavidin HRP (CSB-E09185h) mL-1 platforms




Brief description of Publication . Tentative suitability for POC
. . Lower Detection .
Biomarker method/ Sensor/Assay architecture year and it (1) Range (2) applications (advantages/
Detection approach reference disadvantages) (3)
P L. . Human
h-FABI Sandwich immunoassay kit FABP3/H-FABP
Heart-fatty Electrochemiluminescence Antibody Set
acidic binding (ECL) read-out licrotiter plate with SPCE/Ab1/T/Abo- M;so Szlale 90 pe ml <100 ng ml1 Intended for MesoScale
protein (MesoScale Discovery SULFO TAG label . Pg B i Discovery instruments
(MSD)) Discovery
(MSD) (F214T)
(3/3 Research use only (4]
- Academic publications -
v’ Sensitivity
XC tly developed
Sandwich immunoassay Microtiter plate/Ab1/T/Abo- R u.rren y develope
.. . . 1997 [35] 15 pg mL (plasma) n/a for microtiter plate format
Fluorescence read-out biotin/streptavidin europium ..
v" Detection in plasma
samples
X Currently developed for
ELISA . . microtiter plate format
Microtiter plate/Ab1/T/Ab2-HRP 1997 4 L1 (CSF 5-2. L1
51006 Colorimetric read-out icrotiter plate/Abi/T/Ab2 9971361 0 pg mL™ (CSF) 05-25ngm v’ Detection in CSF
S100B calcium- samples
binding protein
v Sensitivity
1.9 L1-10 L1 XC tly developed f
@) ELISA Microtiter plate/ 2008 [37] n/a ?}?urrnnan an(fl1 %artn m;f:(ftr;te}; lea"/;: fofifnator
Colorimetric read-out Ab1/T/Abz/antiAb2-HRP P L.
samples) v’ Detection in real
samples
Sandwich immunoassay Pencil graphite/PMMA/- v’ Sensitivity
Differential pulse OH(NaOH)/NH2(PEI)/GA/Abi/T 2013 [38] 0.1 pg mL (buffer) 0.1-100 pg mL! v’ Sample volume (20 pL)
voltammetry (DPV) read-out /Ab2/ALP-IgG X Complex fabrication
Sandwich immunoassay . X Complex fabrication
Au DE/(capture peptide+TCEP)/ 0.1 nM (buffer) .
- 1 2014 .1-25. v D
Square-wave voltammetry (T+CaCl)/(signal peptide+Cu2) 014 [39] <0.2 nM (HS) 0.1-25.6 nM etection in serum

(SWV) read-out

samples




Brief description of Publication . Tentative suitability for POC
. . Lower Detection .
Biomarker method/ Sensor/Assay architecture year and it (1) Range (2) applications (advantages/
Detection approach reference disadvantages) (3)
Label-free biosensor with v' Label-free
His-RAGE d i v S 1 1 10 uL
s omains, Au DE/(DPTA+NAC)/Cu?*/Hiss- 0.52 pM (buffer) ample volume (10 uL)
Osteryoung square-wave RAGE VC1 or C2/T 2014 [40] 0.65 pM (HP) 1-20 pM X Complex fabrication
voltammetry (OSWV) read- P v" Detection in plasma
out samples
Magnetic bead (MB) based
dot (QD
quantum dot (QD) MB-Abi/T/Ab2-QD 2015 [41] 10 pg mL 0.01-30 ng mL+1 v Sensitivity
immunoassay
Fluorescence read-out
Label-free bi ith v' Label f;
o RAGE o Au DE/(DPM+NAC)/Cu*/Hiss- 2.6 pM (a) (buffer) 2.6-20 pM (a) Y Semole 301611;12‘3( oy
Osteryoung s uare—wa,lve RAGE VC1 or C2/T 2016 [42] 49 pM (b) (buffer) 4.9-20 pM (b) X C]Z)m lex fabricagon
51008 Voltam}:netr;gl (gSWV) read: (a) (DPMMBT)/Cu?/Hise RAGE 09pM (a) (HP) 09-20 pM (a) v Detectfon in plasma
3 -
S1008 ealeiums out VC1 or C2/T (b) 2.7 pM (b) (HP) 2.7-20 pM (b) somigies
binding protein
1 L1-1 Lt v Label fi
Label-free biosensor 1 pg mL- (buffer) pgm Ongm abe' . r'e ¢
(2/5) Differential pulse Electrografted reduced 2017 [43] 1 pg mL (HS and (buffer) v Sensitivity
voltammetr (];P\F;) read-out FRGG/GA/Ab/T P& CSF) 1 pg mL1-10 ng mL-! v" Detection in serum and
y (HS and CSF) CSF samples
Label-free biosensors v’ Label free
Au IDE/(4-ATP i 1 L1-1 L
Electrochemical impedance u IDE/ + cysteamine)/ 2018 [44] 10 ng mL-* (buffer) 0ng mL-10 pgm X Sensitivity
GA/Ab/T (vs 1gCr) . .
spectroscopy (EIS) read-out v Multiplexing
Surface-enhanced Raman ITO/HAuNPs/DMSA + EDC- v’ Sensitivity
scattering (SERS) biosensor NHS/Abi/HAuNPs/4- 2018 [45] 0.06 ng mL! 0.2-22 ng mL-1 v Multiplexing
& MBA(NBA)/EDC-NHS/Ab2 X Complex fabrication
Sandwich immunoassay Y Reagentless
PE Ts-Nafion- v -
Field-effect enzymatic (Caismn eSO N 2018 [46] 10 fg mL1 (HS) 10 fg mL1-10 ng mL-1 Sensitivity

detection (FEED)

GA/Ab1/T/HRP-Ab2

v Detection in serum
samples




Brief description of Publication . Tentative suitability for POC
. . Lower Detection .
Biomarker method/ Sensor/Assay architecture year and it (1) Range (2) applications (advantages/
Detection approach reference disadvantages) (3)
. v' Label free
Lateral flow immunoassay e
(LFIA) 10 pg mL" (buffer) 7 Eaniily
FTO/AgNPs/Au/4-MBA/Ab/T 2019 [47] B 50 pg mL-1 pg mL1 v Multiplexing
Square-wave voltrammetry <1.8 ng mL-1 (HS) v Detection in seram
(SWV) or SERS read-out
samples
o v’ Sensitivity
Sandwich immunoassay ITO/rGRO-AuNPs/3-ICT-sol-gel- 015 pg mL (buffer) v Detection in serum
Photo-electrochemical (PEC) film/Ab1/T/Ab2/(EDC+NHS)/CdS- 2019 [48] O P8 0.25-10000 pg mL!
read-out QDs <100 pg mL-! (HS) samples
X Complex fabrication
X Sensitivity
Point-of-care SPR module v Multiplexing
l
Surfac(‘;gg?g;:i‘;mme (PhotonicSys SPR H5) 2019 [49] 001‘;: :g EEI ((“;:‘:;L) 0.25-10 ng mL1 v POC format
Au sensor/MUA/EDC-NHS/Ab/T ’ J P v" Detection in plasma
samples
s100p
S100B calcium- ~ Biosensor with C/AuNCs X Sensitivit
binding protein nanoprobe C/AuNCs/TRTK-12 peptide/Ca?*/T 2020 [50] 0.01 ug mL~ 0.03-1 pg mL? Y
Fluorescent read-out
(3/5) ;
reduction/Ic);ZItl‘ilirslorption on 10 pM (buffer) Y Label free
AuDE v Sample volume (50 pL)
1 2020 [51 2 h 1 -1 M
X ¢ ect{ode Recognition probe: MBs/Au/Ab/T gl el e Uit X Limited to analytes
Differential pulse plasma) ith disulphide bond:
voltammetry (DPV) read-out with disuiphude bonds
v e
Lateral v Detefteirolfl1 tilrjlti,asma
flow immunoassay (LFIA) Ab1/T/Ab2-SERS probe 2021 [52] 5 pg mL-1 (HP) 5 pg mL-1- 100 ng mL~ e

SERS read-out

samples
v" POC format




Brief description of Publication . Tentative suitability for POC
. . Lower Detection .
Biomarker method/ Sensor/Assay architecture year and it (1) Range (2) applications (advantages/
Detection approach reference disadvantages) (3)
- Commercial products (RUO/diagnostic instruments, devices, or kits) -
dwich i .005- L1
Sandwic 11j11m11‘noassay Elecsys® 5100 0.005-39 g m Intended for Roche cobas
Electrochemiluminescence . (cobas e411, e601/ VR
(ECL) read-out MB/Ab1/T/Ab2-ECL label 15 pg mL-1 (HS) e602)
R i human serum cobas e411, cobas e601,
(Roche Diagnostics) 0.015-30 pg mL-!
. . .. [53] cobas e602; cobas e801
In vitro diagnostic kit (cobas e801)
TBI
Metal-oxide semi-conducive
. X Duplex Intended for POC
M tibl, Ab/T
(CMOS) compatible AR (GFAP & S100 . . Prototype under development
nanosensors (NanoDx)
B) [21]
CLIA kit
(DiaSorin Liaison®) . . .
S100 test kit Intended for D L
S1008 Chemiluminescence (CL) MB-ADb1/T/Abz-label/substrate st 20 pg mL! (HS) n/a niende . or 1asorin tason
. [54] instruments
51008 calcium- read-out
binding protein In vitro diagnostic kit
ELISA kit (Fujirebio CanAg) . .
4/, Microtiter plate/Ab1/T/Abo- Intended f ht
5) Colorimetric read-out icrotiter plate/ Abi/T/Ab; 5100 EIA [55] 10 pg mL- (HS) 0-3500 ng mL" ntended for benchtop
biotin/streptavidin HRP platforms
Research use only
ELISA kit (Si Aldrich H S100B,
,1 ( lgma rich) Microtiter plate/Ab1/T/Abo- uman Intended for benchtop
Colorimetric read-out biotin/streptavidin HRP EZHS100B- n/a 2.7-2000 pg mL! latforms
Research use only P 33K [56] P
ELISA kit (A 100B ELISA
s, klt,( e Microtiter plate/Ab1/T/Abo- S, Y : Intended for benchtop
Colorimetric read-out . L Kit (ab234573) n/a 0.31-20 ng mL-!
biotin/streptavidin HRP platforms
Research use only [57]
ELISA kit (L Ch
,1 ( u.cerna i) Microtiter plate/Ab1/T/Abe- Human S100B Intended for benchtop
Colorimetric read-out L. . n/a 93.75-6000 pg mL"!
biotin/streptavidin HRP [58] platforms
Research use only

10



Brief description of Publication . Tentative suitability for POC
Lower Detection

Biomarker method/ Sensor/Assay architecture year and it (1) Range (2) applications (advantages/
Detection approach reference disadvantages) (3)
S100p3
r‘ S100b ELISA
S100p caleium= ) 160 1 (G Biotech Kit (Rabbit
binding protein 1, ( er.1way iotech) Microtiter plate/Ab1/T/Abo- it (Rabbit) Intended for benchtop
Colorimetric read-out . L (GWB- n/a 15.6-1000 pg mL-!
biotin/streptavidin HRP platforms
Research use only KBBVZ1)
(5/5) [59]

(1) Lowest reported LDL using EC detection methods; '<x’ corresponds to the lowest concentration analyzed within the working range of the sensor (employing standard addition method and/or a
reference material/method for validation, with a decent recovery), actual LDL being possibly lower than the indicated value. (2) The upper limit of the range indicated often presents the maximum
concentration explored but not the upper detection limit. Please consult original paper for details. (3) Assessing the suitability for POC clinical diagnostic applications is difficult particularly if the
described approaches are in early, e.g., proof-of-principle phase. For instance, many publications do no provide robustness, repeatability / reproducibility data (e.g., with real samples) nor have cost-
of-goods produced (COGP), manufacturability and usability aspects (e.g., time to results) considered. A check sign (v) in the table denotes a positive aspect observed, while a cross (X) either means a
possibly problematic approach (for product development) or absence or limited key data provided. For further details on electrochemical methods reported for detection of mTBI biomarkers the
readers could refer to the article from Pankratova et al. [60].

Abbreviations: 3-ICT: (3-Isocyanatopropyl)triethoxysilane; 4-ATP: 4-aminothiophenol; 4-MBA: 4-mercaptobenzoic acid; Ab: antibody; AEDP: monomer, 2-acrylamidoethyl dihydrogen phosphate;
AIBN: 2,2"-azoisobutyronitrile; ALP: alkaline phosphatase; ASV: anodic stripping voltammetry; Au: gold electrode; AuNCS: gold nanoclasters; CD: carbon dots; CD-GS: [-cyclodextrin-graphene
sheets; CL: chmiluminescence; CLIA: chemiluminescence immunoassay; CM EU: Carboxylate-modified polystyrene Eu(iii) chelate microparticles; CS: chitosan; CSV: cathodic stripping voltammetry;
DE: disc electrode; DMAA: monomer, dimethylacrylamide; DPASV: differential pulse anodic stripping voltammetry; DPM: dipyrromethene; DPTA: thiol derivative of pentetic acid; DTSP: dithiobis
(succinimidyl propionate); DPV: differential pulse voltammetry; ECL: electrochemiluminescence ; EDC: 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide; EDTA: Ethylenediaminetetraacetic acid;
EGDMA: ethylene glycol dimethylacryalte; EIA: enzyme immunoassay; EIS: electrochemical impedance spectroscopy; ELISA: enzyme linked immunosorbent assay ; FED: field-effect based detection
(voltage controlled current amplification); FEED: field-effect enzymatic detection; FRGG: p-Nitrobenzene diazonium tetrafluoroborate (Fast Red GG salt); FTO: fluorine-doped tin oxide; GA:
glutaraldehyde; GCE: glassy carbon electrode; GNP: gold nanoparticles; GRONRs: graphene oxide nanoribons; HAuNPs: hollow gold nanoparticles; HRP: horseradish peroxidase; hSAM:
homogenous self-assembled monolayer; IDE: interdigitated electrode; ITO: indium tin oxide; LFIA: lateral flow immunoassay; MB: magnetic beads; MBT: 4-mercaptobutanol; MCOH:
mercaptoethanol; MDEA: microdisc electrode array; MECS: macroelectrode with a comb structure; MHDA: mercaptohexadecanoic acid; MIP: molecularly imprinted polymer; MOF: metal-organic
framework; MPOH: 3-mercaptopropanol; mSAM: mixed self-assembled monolayer; MWCNTSs: multiwalled carbon nanotubes; MUA: 11-Mercaptoundecanoic acid; NAC: N-acetylcysteamine; NHS:
N-hydroxysuccinimide; NTCDI: naphthalenetetracarboxylic diimide; OFET: organic field effect transistor; OSWV: Osteryoung square-wave voltammetry; PAA: polyacrylic acid; PEC: photo-
electrochemical; PEG: polyethylene glycol; PEI: poly(ethyleneimine); PICA: poly (indole-5-carboxylic acid); PMMA: poly(methyl methacrylate); PS: polystyrene; PS-MA: polystyrene-co-methacrylic
acid; RAGE: receptor domains for advanced glycation end products (three extracellular immunoglobulin domains: V, C1, C2); rGRO: reduced graphene oxide; SAM(s): self-assembled monolayer(s);
SDS: sodium-dodecyl sulphate; SERS: surface enhanced Raman spectroscopy; SFI: single frequency impedance; SPCE: screen printed carbon electrode; S-S: disulfide bridge; SWCNTSs: single-walled
carbon nanotubes; SWV: square wave voltammetry; T: target; TCEP: tris (2-carboxyethyl) phosphine hydrochloride; TCPP: tetrakis (4-carboxyphenyl) porphyrin; TFT: thin film transistor; TRF: time-
resolved fluorescence; QCM: quartz crystal microbalance; QD: quantum dot; QLISA: quantum dot-linked immunosorbent assays.

11



Figure S1: Four-parameter (4PL) dose-response nonlinear regression model for MSD
calibration curves.
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Figure S1. Four-parameter (4PL) dose-response nonlinear regression model for MSD
calibration curves.
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Figure S2: Electrochemical characterization of commercially available Screen-Printed
Electrodes (SPEs) for ECL applications.
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Figure S2. (a) Representative cyclic voltammograms of 5 mM Ks[Fe(CN)s]/ Ks[Fe(CN)s] in PBS 1X (scan
rates 50 mV/s, 100 mV/s, 200 mV/s, 300 mV/s and 400 mV/s) for: a) SPCE, b) SPCE-GNP, ¢) SPCE-CNT-
GNP, d) SPCE-QD. Inset plot shows variation of peak current with scan rate, used to calculate the
electroactive area of each electrode. (b) Representative cyclic voltammograms of 4 mM [Ru(bpy)s]** in
PBS 1X (scan rate 0.1 V/s): a) SPCE (DRP-110), b) SPCE-GNP (DRP-110-GNP), ¢) SPCE-CNT-GNP (DRP-
110CNT-GNP), d) SPCE-QD (DRP-110QD).
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Figure S3: SEM images of commercially available Screen-Printed Carbon Electrodes (SPCE)

for ECL applications.
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Figure S3. SEM images of SPCE (DRP-110) obtained with different magnifications (FEI Teneo scanning

electron microscope (SEM) operated in high vacuum mode).
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Figure S4: Linear regression model for SPCE uSTAT-ECL calibration curves.
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DF  Sum of Squares Mean Square  F Value = Prob>F
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ECL intensity Error 2 2,2486 1,1243
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S100B
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Slope is significantly different from zero (See ANOVA Table)
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Value  Standard Error  Value  Standard Error R-Sguare (COD) Adj. R-Square
ECL intensity 17,3221 0,10232 4,99084 0,04413 0,99984 0,99977

ANOVA -]

DF | Sum of Squares = Mean Square F Value Prob>F
Model 1 35,86231 35,86231 12792,85835 7,81594E-5
ECL intensity Error 2 0,00561 0,0028
Total 3 35,86792

Figure S4. Linear regression model for SPCE uSTAT-ECL calibration curves.



Figure S5: Results of the recovery studies.
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Figure S5. Left figures — chronoamperograms obtained for measurements of serum samples diluted 2x
with the respective assay diluent and spiked with various concentrations of GFAP, h-FABP and 510003
biomarkers (0 ng mL", 1 ng mL, 5 ng mL, and 10 ng mL) (n =2, recoveries calculated for 2.5 ng mL-!
and 5 ng mL-, calculated recoveries in Table 5). Right figures — calibration curves for GFAP, h-FABP
and S100B biomarkers obtained in each respective assay diluent (black line) and in serum samples
diluted 2x with the respective assay diluent (red line).
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Figure S6: CAD drawing of incubation cells used for SPEs.

Figure S6. CAD drawing of customized incubation cell for SPEs fabricated at the HES-SO Valais-Wallis
mechanical workshop for the Master Thesis project of Mr. Edis Saini at HES-SO entitled
“Conceptualization and development of a multiplex, high-sensitivity immunodiagnostic assay for
neuropathologies” .
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