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Figure S1. Characterization of the Nb,AIC precursor. (a) SEM image of Nb,AIC. (b—f) EDX
mapping images of Nb,AlC [Nb (Gray), C (red), O (green), and Al (brown)].



Figure S2. Characterization of the Nb,C MXene. (a) SEM image of Nb,C-MXene. (b—f) EDX
mapping images of Nb,C MXene [Nb (Gray), C (red), O (green), F (purple) and Al (brown)].
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Figure S3. Evaluation of stability of Nb,C-MXene/G-CDs@Apt at different storage time.



Table S1. The main consumables used in the study.

Consumables Catalog Parameter Brand Vendor
S1 aptamer 5204804939 / gi‘gtge‘éi %ﬁi‘:egfﬁ“csoa‘ﬁ‘én
S1 protein D625026 100 pg g?;’t%zi SBhlz‘tlegchlfl(ianL%‘(’ln
N protein C500316-0100 100 pg g?gtge‘;i %ﬁi‘)?eggflcsoar}i‘én
BSA AG02440 S0 Bioth Bioth Cotod.
HB 0024020005 Sg Biotueh Biotsh Coul .
EDC EIOGIT2 258 il ioreagemts CooLid
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OXPBS TS s0mL o el o L.
HE HIES6  s00mL el pioragents Con L
NAIC A9S083 a5 ot e e
G-CDs / SmL - Mesolight g
Tala RS swomLo e s Can L.
BLSAplte RS04 oewel L e L.
M e MCE 022um INTENG e
e UFCS0I0 10KDa Milipore o SO ARG




Table S2. EDX element analysis of Nb,AIC-MAX and Nb,C-MXene.

Nb,AIC-MAX Nb,C-MXene
Element
Weight (%) Atomic (%) Weight (%) Atomic (%)

CK 21.86 54.16 6.89 21.03
OK 7.7 14.31 16.41 37.59
AlK 11.46 12.64 7.00 9.51

Nb K 58.98 18.89 66.85 26.37
FK / /

2.85 5.50




Table S3. Raw cost accounting for the proposed Nb,C MXene/G-CDs@Apt paper-based sensor.

Material Price Usage/test Raw cost/test
S1 Apt 39.49 CHF/14 OD 2.5 pmol 0.017 CHF
G-CDs 61.98 CHF/5 mL 156.25 ng 0.00019 CHF
Nb,C

(NbAIC) CHF 6191/1 g 937.5ng 0.000058 CHF

22.31 CHF/100 pieces

MCE (diameter: 100 mm)

1 piece (diameter: 4 mm) 0.0044 CHF




Table S4. Comparison of various analytical methods for spike protein detection.

Raw Cost Linear range LOD
Analytical method Reference
(CHF/test) (ng/mL) (ng/mL)
Lateral flow immunoassay
(LFIA) 9.42 / 166.66 [1]
Electrgchemllumlnescence 9.53 10-10000 1.93 2]
immunosensor
Electrochemical 3.44 40-10000 19 [3]
immunosensor
Aptamer-basgd lateral flow 0.90 100-1000 5181 [4]
devices
MOF-Based Aptasensor 1.91 500-8000 72 [5]
Aptamer-based
Electrochemical biosensor 0.7 0-5076 0.066 [6]
Aptasensor based on MXene 5 5 0.1-80 0.067 This work

and carbon dots
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