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Scheme S1.  Immobilization processes of FA-NHS on the EHA nanohybrid surfaces.
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Scheme S2
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Scheme S2.  Reaction pathway of primary amine in NH2‒R (R=EHA nanohybrid) with TNBS-Na.
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Scheme S3
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Scheme S3.  Illustration of the resistive pulse curve to indicate the maximum resistance change 

(ΔR) from the baseline level with the applied voltage time. Inset: illustration of the cross-section of 

membrane pore structure with the passing of particle along with the axis of a conical pore. 
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Figure S1
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Figure S1.  Nitrogen adsorption (closed circles) and desorption (open circles) isotherms of the EHA 

nanohybrid. The BET surface area (SBET) was 196 m2g-1. (Inset) TEM images of the EHA nanohybrids.
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Figure S2
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Figure S2.  (a) 3D excitation (Ex) and luminescence (Em) spectra of the EHA nanohybrid and (b) the 

2D PL intensity mapping. 
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Figure S3
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Figure S3.  Particle size distribution of the EHA nanohybrid.
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Figure S4

-12

-10

-8

-6

-4

-2

0

2

4

-40

-20

0

20

40

80 160 240 320 400 480 560 640

W
ei

gh
t l

os
s

/ m
as

s%
D

TA
/ μV

Temperature / oC

Exotherm
ic.

Endotherm
ic.

APTES-EHA

AEHA

MTES-EHA
EHA

EHA: -8.4 wt%

MTES-EHA: -10.5 wt%APTES-EHA:-11.1 wt%

AEHA :-11.2 wt%

Figure S4.  TG-DTA curves of the APTES-MTES-co-immobilized EHA nanohybrids.
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Figure S5
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Figure S5.  UV-Vis absorption spectra of (a) TNBS solutions with the different concentrations and (b) 

the TNBS-stained APTES solutions with the different concentrations. (c): UV-Vis diffuse reflection 

absorption spectra of the TNBS-stained APTES-MTES-co-immobilized EHA nanohybrids and (d) the 

change in the peak area ratio of S1 (374‒495 nm) to S2 (333‒379 nm).
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Figure S6
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Figure S6.  UV-Vis absorption spectra of the FA-NHS solution at the pH of 2. (inset): the calibration 

curve between the FA-NHS concentration and absorbance (R2= 0.99974). 
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Figure S7
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Figure S7.  
int

 of the FA-NHS-immobilized EHA nanohybrids under the excitation wavelength of 394 

nm.
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Figure S8
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Figure S8.  The cell viability changes with (a) particle concentration (culture time: 24 h) and (b) culture 

period (particle concentration: 10 ppm).


