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Supplementary figures
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Figure S1. (a) Fluorescence spectra and (b) the plot of the relative fluorescence intensity (//1;) of AIEgen
in THF/H,0 mixed solvents. /j: emission intensity in pure THF. Excitation: 460 nm. (c) ECL-potential
profiles of the AIEgen film on GCE in THF/H,0 mixed solvents. (d) Plot of ECL intensity against water

fraction.

It is noted that PL intensity of the AIEgen (BTD-TPA) is strongest in pure THF (Figure S1a,b), while
ECL signal is not detected in pure THF solutions using glassy carbon (Figure Slc,d). PL spectra of the
AlEgen/THF solution are excited by UV light. Most of AIEgen molecules are excited and involved in
light emission, leading to strong PL intensity. In contrast, ECL of AIEgen/THF solution is triggered by
electrochemical reactions near the electrode surface. AIEgen concentration near electrode surface is low

in the AIEgen/THF solution, leading to low concentration of excited AIEgen molecules and faint ECL.



Figure S2. Low-magnification SEM images of AuNPs electrochemically deposited on GCE at different

deposited cycles. (a) 1 cycle, (b) 20 cycles, (c) 50 cycles, and (d) 100 cycles.
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Figure S3. High-magnification SEM images and diameter distribution of AuNPs electrochemically

deposited on GCE at different deposited cycles. (a) and (b) 1 cycle, (c) and (d) 20 cycles, (e) and (f) 50

cycles, (g) and (h) 100 cycles.
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Figure S4. ECL-potential profiles of the AlEgen film on (a) GCFC, and (b) GCFP at different

electrodeposition cycles in 0.2 M of PBS solution containing 300 mM of TEOA, pH = 8.



Figure S5. (a) Low-magnification and (b) high-magnification SEM images of bare CFC.
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Figure S6. (a) Normalized ECL and (b) PL spectra of the AIEgen film on bare GCE and GGCE at 20
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deposited cycles. Inset: digital photos under daylight and UV illumination (365 nm).
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Figure S7. (a) Normalized ECL and (b) PL spectra of the AIEgen film on bare CFP and GCFP at 20

deposited cycles. Inset: digital photos under daylight and UV illumination (365 nm).

a 1
04 __.____
2 i
E 1
£
22
: d
O 3 —— BTD-TPA
1 — TEOA
- — BTD-TPA+TEOA
_A"'I"'I"'I"'
16 12 08 04 00

Potential (V vs Ag/AgCl)

Current (mA)

— BTD-TPA
— TEOA
—— BTD-TPA+TEOA

40—
1.6

12 08 04
Potential (V vs Ag/AgCl)

0.0

Figure S8. LSVs of the AIEgen film (156 ng/mm?), TEOA (300 mM), and their mixture using (a) bare

GCE (dot line) and GGCE (20 cycles, solid line) and (b) bare CFP (dot line) and GCFP (100 cycles, solid

line).
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Figure S9. Time-resolved photoluminescence spectra of the AIEgen film on GCFC (20 deposition cycles)

and bare CFC.
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Figure S10. ECL intensity of the AIEgen film at various loadings on GCFC (20 deposition cycles).
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Figure S11. ECL intensity of the AIEgen film at various loadings on GGCE (20 deposition cycles).
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Figure S12. ECL intensity of the AIEgen film at various loadings on GCFP (100 deposition cycles).
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Figure S13. ECL stability of the AIEgen film on (a) GCFP (100 deposition cycles) and (b) GGCE (20

deposition cycles).

* BTD-TPA

* BTD-TPAGCFC

i A

‘ l Hh lﬂ BTD-TPA

GCFC

Intensity (a.u.)

(111)
(200)
, (220)
(311)

CFC

Au PDF#: 89-3697
| |

T T T T T | T I' T T T T T T
10 20 30 40 50 60 70 80
20 (degree)

Figure S14. XRD patterns of CFC, GCFC, the AlEgen (BTD-TPA), and the AIEgen film on GCFC.



Dimer 1 Dimer 2

Figure S15. Crystal structures of the AIEgen (BTD-TPA). (a) View along X, Y, and Z axes, respectively.

(b) Interaction between adjacent molecules.
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Table S1 Comparison of the present research with other reported ECL sensors for detection of DA.

Luminogens/Electrodes Linear range LOD Reference
M) (M)

MIECLS/GCEI:l 1.0x10°14 - 1.0x10¢ 2.0x 1071 1
ZnSe/GO@MWNTs/Ru(bpy);> 1] 1.0x10° - 1.0x10-3 6.0 x 108 2
Au-WS,/GEll 5.0x107 - 2.0x10 3.23 x10° 3

Pd NCs/GCEL! 1.0x1012 - 1.0x108 4.6 x 10713 4
WO, QDs/GCE*l 1.0x10°15 - 1.0x107 1.0 x 1013 5
TBPE-CMPs/GCEL] 1.0x10" - 1.0x1073 8.5 x 1010 6
Eu**—Cu NCs/GCEl#! 1.0x10-" - 5.0x10 1.0 x 10-1! 7
Luminol-DO/ITOMI 1.0x10°12 - 1.0x10-1° 1.0 x 101 8
Ru(bpy);2*/ITO 2.5x10°7 - 2.0x10°° 2.28 x 107 9
Luminol-DO/GCE 1.0x10"12 - 1.0x108 5.2 x 1012 10
C545T MRs/GCEL] 2.0x108 - 4.0x10¢ 5.19 x 10° 11
TPB NCs/GCEL! 5.0x107 - 1.0x10° 3.1 x10° 12
PEDOT-hosted Ag NCs/GCEX] 1.0x107 - 1.0x10-2 1.7 x 10-1° 13
Ru(bpy);?*/CNQD/GCEM 1.0x10¢ - 1.0x10-3 5.0 x 107 14
AlEgen film/GCFC 1.0x10°15 - 1.0x10¢ 3.16 x 10-16 This work

[[IMIECLS: A quenching-type electrochemiluminescence sensor consist of upconversion nanoparticles,
COFs-based ECL enhancement material and oligoaniline-crosslinked gold nanoparticles imprinting
recognition sites. [P1ZnSe/GO@MWNTs/Ru(bpy);>": ZnSe quantum dots/graphene oxide@multiwalled
carbon nanotubes/Ru(bpy);2*. [/Au-WS,/GE: Au nanoparticles-WS, nanosheets/gold electrode. [4Pd
NCs: Pd nanocones. [F'WO, QDs: tungsten oxide quantum dots. ITBPE-CMPs: 1,1,2,2-tetrakis(4-
bromophenyl)ethane (TBPE)-based conjugated microporous polymers. [EJEu’*—Cu NCs: Europium(III)-
doped copper nanoclusters. MLuminol-DO: Luminol-Dissolved Oxygen. HC545T MRs: organic
microrods of 2,3,6,7-tetrahydro-1,1,7,7,-tetramethyl-1H,5H,1 1 H-10-(2-benzothiazolyl)quinolizino-
[9,9a,1gh] coumarin. HITPB NCs: tetraphenyl-1,3-butadiene nanocrystals. XIPEDOT-hosted Ag NCs:
poly(3,4-ethylenedioxythiophene)-hosted Ag nanoclusters. ICNQD: carbon nitride quantum dots.
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Figure S16. (a) ECL intensities of the AIEgen film (loading: 39 ng/mm?) on GCFC (20 deposition cycles)

in the presence of various concentrations of DA. (b) Plot of (/y-1)/I, value against the logarithm of DA

concentrations.
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Figure S17. (a) ECL intensities of the AIEgen film (loading: 78 ng/mm?) on GCFC (20 deposition cycles)
in the presence of various concentrations of DA. (b) Plot of (/y-1)/I, value against the logarithm of DA

concentrations.
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Figure S18. (a) ECL intensities of the AIEgen film (loading: 311 ng/mm?) on GCFC (20 deposition
cycles) in the presence of various concentrations of DA. (b) Plot of (/y-1)/I, value against the logarithm

of DA concentrations.
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Figure S19. (a) ECL intensities of the AlEgen film (loading: 622 ng/mm?) on GCFC (20 deposition

cycles) in the presence of various concentrations of DA. (b) Plot of (/y-1)/I, value against the logarithm

of DA concentrations.
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Figure S20. (a) ECL intensity and (b) (/,-1)/I, value of the AIEgen film in the presence of 1 x 101! M

DA containing 100-fold concentrations of AA, UA, or a mixture of AA and UA.
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Figure S21. ECL images of the AIEgen film (loading: 156 ng/mm?) on GCFC (20 deposition cycles) in

the absence and presence of DA (10-13 M).



Table S2 Grayscale analysis data of the AIEgen film on GCFC.

Igcpa Grayscale Average (Gy-G)/Gy CDA Relative
(X103 M) value (x10-13 M) error (%)
0 24.0,23.2,22.9, 226+ 1.08
21.6,21.5 0.40 £0.03 0.95+0.50 5
1 15.1,14.4,13.2, 13.6 + 1.02
12.8,12.2
4k
3k Blank

+DA+BME

+DA

ECL intensity
N
ol

—
nl
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Figure S22. ECL intensity of the AIEgen film/TEOA system (black line), with 1 x 10! M of DA (red

line), with 1 x 10-'' M of DA and 2 x 10-'° M of 2-mercapoethanol (BME) (blue line), respectively.
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