Facial Preparation of Cyclometalated Iridium (IIT) Nanowires as
Highly Efficient Electrochemiluminescence Luminophores for

Biosensing

Yueyue Huang 12, Egan H. Doeven 3, Lifen Chen 2*, Yuanyuan Yao 2, Yueliang Wang 2, Bingyong Lin 2, Yanbo Zeng
2, Lei Li 2, Zhaosheng Qian ** and Longhua Guo 2*

1 College of Chemistry and Life Sciences, Zhejiang Normal University, Jinhua 321004, China

2 Jiaxing Key Laboratory of Molecular Recognition and Sensing, College of Biological, Chemical Sciences and
Engineering, Jiaxing University, Jiaxing 314001, China

3 School of Life and Environmental Sciences, Faculty of Science, Engineering and Built Environment, Deakin
University, Waurn Ponds, VIC 3216, Australia

* Correspondence: chenlf@zjxu.edu.cn (L.C.); qianzhaosheng@zjnu.cn (Z.Q.); guolh@fzu.edu.cn (L.G.)

12
y=9.775x-1.207
R?=0.9890

\n

;4 8' ]
&0

£

E n

O 4f

0 2 2
0.0000 0.0004 0.0008 0.0012
C /mol-L-1

Figure S1. Quantitative analysis of Ir-NCDs by ICP-Ms Measurement.

In order to compare ECL signal intensity between Ir-NCDs nanowires and Ir complexes in the same concentration, it is
necessary to determine the concentration of Ir complexes in Ir-NCDs nanowires. The x-coordinate is the molar con-
centration of the Ir complex, and the y-coordinate is the mass concentration of the Ir atom. The mass concentration of Ir
atoms was measured by ICP-MS using a series of molar concentration of Ir complexes. Then, the mass concentration of
Ir atoms of the synthesized Ir-NCDs nanowires was measured by ICP-MS, according to the linear diagram, the molar
concentration of Ir complexes corresponding to the mass concentration of Ir atoms in Ir-NCDs nanowires was deter-

mined.
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Figure S2. (A) Dark field image of nitrogen-doped carbon quantum dot NCDs. (B) Lattice diagram of nitrogen-doped quantum dots.
(C) Particle size distribution of nitrogen-doped quantum dots.



eZAF Quant Result - Analysis Uncertainty: 99.00 %

CK 58.9 0.16 80.7 64 14242 08934 0.7381 1.0000
NK 84 023 99 10.2 175.2 09026 04425 1.0000
OK 6.9 015 7.1 86 237.0 09101 0.5893 1.0000
IrM 25.7 062 22 6.1 208.3 09571 09761 1.0046

eZAF Quant Result - Analysis Uncertainty: 99.00 %

CK 60.0 0.15 81.3 68 1451.2 0.8885 0.6971 1.0000
NK 95 022 99 103 180.1 0.8979 0.4286 1.0000
oK 76 0.14 6.7 88 2304 0.9056 0.5747 1.0000
Irm 240 0.56 2272 6.1 2009 0.9545 0.9731 1.0046

Figure S3. Elemental Analysis of Ir-NCDs. (A) It's position and element distribution table at spot 1. (B) It's the position and element
distribution table at spot 2.
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Figure S4. (A) SEM of iridium complex monomer in solid state. (B) SEM of iridium complex monomer in the C2HsOH solution.
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Figure S5. (A) Uv-vis spectra of a:NCDs; b: Ir(IlI); c: Ir-NCDs. (B) Emission spectra of a:NCDs; b: Ir(IlI); c: Ir-NCDs.
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Figure S6. Electrochemical luminescence mechanism diagram of Ir complex.

The synthetic Ir-NCDs nanowires, which are prepared by covalently bonded between NCDs and Ir complexes, which
can shorten the electron transport path to enhance ECL of Ir complexes. The reaction process is as follows:
Irs* — e —Ir* (S6-1)

NCDs — e — NCDs " (S6-2)

NCDs " loses hydrogen ion H*, and then becomes NCDs' with high reducibility. The reaction process is as fol-
lows:

NCDs— H" — NCDs (56-3)

Ir + and NCDs' continue to react to obtain the excited state of Ir 3 and NCDs, the reaction is as follows:

Ir #+ NCDs — Ir 3* + NCDs (S6-4)

The excited Ir 3 in the process of returning to the ground state Ir %, energy is released in the form of light as fol-
lows:

Ir3* — Ir3+hv (56-5)

Tripropylamine TPA, as a co-reaction reagent, was dissolved in PBS solution to promote the ECL of Ir complex.
When a certain voltage is applied to the outside world, the Ir complex on the electrode and the TPA in the solution
lose electrons on the electrode. The reaction process is as follows:

Irs* — e —Ir* (S6-6)

TPA — e —TPA™ (S6-7)

TPA* loses hydrogen ion H*, and then becomes TPA" with high reducibility. The reaction process is as follows:

TPA"— H' — TPA: (56-8)

Ir 4+ and TPA' continue to react, and the excited state of Ir 3+ and Product-1 is obtained. The reaction is as follows:

Ir #+ TPA — Ir 3* + Products-1 (56-9)

The excited Ir 3 In the process of returning to the ground state Ir 3, energy is released in the form of light as fol-
lows:

Ir3 > Ir3+hv (56-10)



The methods of SE detection are summarized, and then the detection range and detection limits of various methods

are compared. It can be seen that the sensor constructed in this paper can realize sensitive detection of SE.

Table S1 Detection of Salmonella Enteritidis by Different Methods

SERS:surface enhanced Raman spectroscopy;

- - — PCR:polymerase
Tar- Detection Detection Limit of detec- Reference chain reaction:

gets method range tion IMS:immunomagn

SE SERS 1.4x103-1.4x107 10° CFU/mL S1 etic separation;
CFU/mL PMA :propidium

SE PCR 4.5-4.5x10* 4.5 CFU/mL S2 monoazide:
CFU/mL RPA:recombinase

SE IMS-PMA-mPCR 1x10'-1x107 68 CFU/mL S3 polymerase ampli-
CFU/mL fication;

SE RPA 1x10%-1x10° 100 CFU/mL S4 CPA:cross-priming
CFU/mL amplifification;

SE biolayer 7.04x10°-1.1x10° 1.17x10* S5 NADS:combined

interferometry CFU/mL CFU/mL with a nucleic acid

SE CPA-NADS 6.2-6.2x10° 62 CFU/mL S6 detection strip;
CFU/mL NADS:nucleic acid

SE LAMP-SERS 6.6-6.6x10° 66 CFU/mL S7 detection strip;
CFU/mL LAMP:Loop Me-

SE SELEX 1x10'-1x10° 100 CFU/mL S8 diated Isothermal
CFU/mL Amplification;

SE ECL 1x10%-1x108 100 CFU/mL working ~ SELEX:systematic
CFU/mL evolution of lig-

ands by exponent

tial enrichment;
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