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a b s t r a c t

Improper abuse of roxarsone (ROX) in industrial production leads to harmful effects on water, soil, food,

and living creatures. It is significant to detect its concentration in the environment and biosystem. Herein,

two aggregation-induced emission (AIE)-active fluorescence probes, TPE-TPE and TPE-TPE-CN, are suc-

cessfully synthesized via a sulfur(VI) fluoride exchange (SuFEx) click reaction and first employed to de-

tect ROX in the environment and living 3T3 cells. These two probes can selectively detect ROX in water

due to the synergistic effect of photoinduced electron transfer (PET) and fluorescence resonance energy

transfer (FRET) between the probes and ROX. The detection limit of TPE-TPE and TPE-TPE-CN is 0.154 and

0.385 μmol/L, respectively, much lower than the safety concentration stipulated by the World Health Or-

ganization (WHO). In addition, with the aid of a color discrimination application in a smartphone, these

two probes can also detect ROX in real samples (such as water, soil, and cabbage), demonstrating their

excellent potential for monitoring ROX in a practical environment.

© 2025 Published by Elsevier B.V. on behalf of Chinese Chemical Society and Institute of Materia

Medica, Chinese Academy of Medical Sciences.

Roxarsone (ROX), as a typical organic arsenic compound, has

been widely and increasingly used in feed additives due to its low

price, high antibacterial properties, and growth promotion [1,2].

However, improper usage usually results in its leakage into the en-

vironment including water, soil, food, and so on, which causes not

only acute toxicity to living creatures but also the transformation

into more toxic inorganic arsenic anionics, thereby giving rise to

more harmful effect to the ecology [3,4]. Therefore, it is urgent to

develop an efficient method to monitor its concentration in the en-

vironment.

Recently, there are numerous methods such as inductively cou-

pled plasma-mass spectrometry (ICP-MS) [5], gas chromatography

(GC) [6], and high-performance liquid chromatography (HPLC) [7]

have been employed to detect ROX in water. Nevertheless, these

methods usually require sophisticated machines, tedious opera-

tions, and harsh application conditions, which hinders their large-

scale application. Interestingly, the fluorescence sensing method

has received significant attention due to its simple operation, fast

response, and high selectivity [8,9]. Nowadays, based on the in-
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teractions between the hydroxyl and nitro group in ROX and

chromophores in fluorescence probes, many fluorescence probes

including covalent organic framework (COF) [10], metal-organic

framework (MOFs) [11–14], coordination complex [15–17] and

molecularly imprinted polymer [18] have been constructed. How-

ever, the preparation of these probes usually requires strict condi-

tions (such as high temperature and pressure) and complicated op-

erations (such as oxygen and water-free). Additionally, the reported

fluorescence probes mainly focused on ROX detection in water,

there are lack of explorations of multidimensional detection in the

environment (such as real water samples, soil, and food). Moreover,

traditional fluorescence probes usually display aggregation-caused

quenching (ACQ) effect in their solid and aggregated state, which

is not conducive to water environment-based fluorescence detec-

tion [19,20]. Thus, developing a new type of fluorescence probe

with easy preparation, strong emission, and multifunctional detec-

tion performance is urgently demanded.

Aggregation-induced emission (AIE)-active fluorescence probes,

which exhibit strong emission in solid and aggregated states, have

provided a new solution to the ACQ effect and played an influen-

tial role in pollutant sensing [21–31]. At present, there are many

methods to construct AIE-active fluorescence probes, and click re-

action is widely employed due to its moderate reaction condition,

rapid reaction speed, and high stereoselectivity [32]. Nevertheless,

https://doi.org/10.1016/j.cclet.2024.110023
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Scheme 1. (a) Synthetic routine of TPE-TPE and TPE-TPE-CN. (b) TPE-TPE and TPE-

TPE-CN for multidimensional detection of ROX in water, soil, cabbage, and living

cells.

noble or transition metal salts are usually utilized in conventional

click reactions, which are difficult to remove and environment-

unfriendly, hindering their further application [33,34]. Interest-

ingly, sulfur(VI) fluoride exchange (SuFEx), as a new type of click

reaction with metal-free and simple postprocessing [35,36], has

been employed in syntheses and modification of functional poly-

mers [37,38], environmental treatment [39,40], electrostatic energy

and memory materials [41–43], fluorescence sensing [44,45] and

biomedicine [46,47]. Using SuFEx reaction, AIE-active probes with

polar sulfate bonds (-OSO2O-) can be easily obtained in the pres-

ence of a catalyst without complicated post-treatment operations,

exhibiting excellent protentional in large-scale applications. How-

ever, at present, reports concerning AIE-active fluorescence probes

using SuFEx reaction mainly focused on polymers and small molec-

ular sulfate-based probes have not been reported. To the best of

our acknowledge, there are no AIE-active probes for ROX detection

both in the environment and living cells. In terms of the excellent

fluorescence properties of AIE molecules and the high efficiency of

the SuFEx reaction, it is necessary and promising to design and

synthesize AIE-active sulfate fluorescence probes for multidimen-

sional ROX detection.

In this study, two tetraphenyl ethylene derivatives with differ-

ent fluorescence emissions were successfully fabricated through

the SuFEx reaction at room temperature (Scheme 1). Fluorescent

measurement demonstrated that these two probes exhibit AIE

characteristics both in solid and aggregated states. Additionally,

these two probes can be used to selectively detect ROX in water

with lower detection limits. Density functional theory (DFT) calcu-

lation and spectroscopic tests confirmed that the superior detec-

tion of the probes can be ascribed to the synergistic effect of pho-

toinduced electron transfer (PET) and fluorescence resonance en-

ergy transfer (FRET) between the probes and ROX. Moreover, these

two probes can detect ROX not only in real environments (such

as water, soil, and cabbage) but also in living cells, demonstrating

their excellent potential in practical application.

As we all know that tetraphenyl ethylene (TPE) is a typical AIE-

active chromophore [48]. Therefore, the aggregation behavior of

TPE-TPE and TPE-TPE-CN in solid state and N,N-dimethylformamide

(DMF)/water mixture with different water fractions (fw) is studied,

respectively. As shown in Fig. 1a, TPE-TPE powder exhibits strong

blue light emission with a maximum emission wavelength (λem)

of 452nm under ultraviolet (UV) light at 365nm, while TPE-TPE-

CN strong green light emission with a λem of 516nm in its solid

Fig. 1. (a) Solid fluorescent spectra of TPE-TPE and TPE-TPE-CN, excitation wave-

length: TPE-TPE 350nm, TPE-TPE-CN 420nm. Inset: optical pictures of TPE-TPE and

TPE-TPE-CN in solid state under UV light at 365nm, from left to right. PL spectra

of (b) TPE-TPE and (c) TPE-TPE-CN in DMF/water mixture with different water frac-

tions (fw, 0–90%). (d) PL intensity changes at a maximum emission wavelength of

TPE-TPE and TPE-TPE-CN in different water fractions of DMF/water solution. Con-

centration: 20 μmol/L. Excitation wavelength: TPE-TPE 310nm, TPE-TPE-CN 365nm.

Inset (from top to bottom): optical pictures of TPE-TPE and TPE-TPE-CN in pure DMF

(left) and in DMF/water solution with 90% water fraction (right) under UV light at

365nm. P0 and P are the PL intensity at λem of TPE-TPE and TPE-TPE-CN in pure

DMF and DMF/water solutions, respectively.

state under the UV light. Furthermore, the fluorescent quantum

yield (ФF) values of TPE-TPE and TPE-TPE-CN in solid are 16.96%

and 63.19%, respectively. In solution, the photoluminescence (PL)

intensity of TPE-TPE at 471nm is low with a very weak blue-light

emission and a ФF value of 16.26% in pure DMF (Table S1 in Sup-

porting information). With the increase of water (fw < 40%), its

PL intensity at 471nm shows little change. But when more water

was added (fw > 40%), the PL intensity was drastically increased

and even up to 263.07-fold with a bright blue light emission and

a ФF value of 66.11% in 90% water/DMF mixture (Figs. 1b and d).

Moreover, according to the UV–visible (UV–vis) absorbance spec-

trum of TPE-TPE, a level-off tail effect can also be observed be-

tween 400nm and 500nm when fw > 40% due to the gradual for-

mation of organic nanoparticles (Fig. S1a in Supporting informa-

tion). While its PL intensity at λem exhibits little decrease when

more water is added (60% < fw <90%) due to the strong interaction

between the polar solution and the nanoparticles. Scanning elec-

tron microscope (SEM) and dynamic light scattering (DLS) analysis

show that the average diameter of nanoparticles is 183.70nm with

a narrow distribution of 0.184 (Figs. S2a and b in Supporting in-

formation). Similarly, the PL intensity of TPE-TPE-CN at 514nm is

also weak with a ФF value of 9.50% in pure DMF, but with the in-

crease of water fraction in DMF/water mixture (fw < 40%), its PL

intensity is gradually enhanced to 1.51-fold its original state. How-

ever, when more water was added (fw > 40%), the PL intensity at

514nm drastically increased to 40.25-fold its original state and re-

mained stable around 41-fold with a ФF value of 61.30% in 90%

water/DMF solution, and a level-off tail can also be obtained in

its UV–vis absorbance spectrum, which can also be put down to

the gradual formation of nanoparticles (Figs. 1c, d and Fig. S1b in

Supporting information). The average diameter of nanoparticles is

207.20nm and the polydispersity index (PDI) is 0.235, suggesting

the formation of nanoparticles in 90% water/DMF solution (Figs.

S2c and d in Supporting information). Moreover, the morphology
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Fig. 2. PL spectrum change and a titration curve of (a, b) TPE-TPE and (c, d) TPE-

TPE-CN towards ROX with different concentrations (0–1800 μmol/L) in 90% wa-

ter/DMF solution. P0 and P are the PL intensity of the probes at λem before and

after addition of ROX with different concentrations in 90% water/DMF solution. Con-

centration: 20 μmol/L. Excitation wavelength: TPE-TPE 310nm, TPE-TPE-CN 365nm.

Inset: optical pictures of TPE-TPE and TPE-TPE-CN before and after the addition of

1800 μmol/L of ROX under UV light at 365nm, from left to right. Data are presented

as mean ± standard deviation (SD) (n=3).

and average diameter of these two types of organic nanoparticles

show little change after 48h (191.8 nm for TPE-TPE and 209.5 nm

for TPE-TPE-CN, respectively), demonstrating good long-term sta-

bility of sulfates-based nanoparticles (Fig. S3 in Supporting infor-

mation). All of the above demonstrates the typical AIE characteris-

tic of these two TPE-based derivatives both in their solid and ag-

gregated state.

To study the fluorescent detection property of these two TPE-

based probes, their PL spectrum towards ROX with different con-

centrations in 90% water/DMF solution are studied, respectively. As

shown in Figs. 2a and c, TPE-TPE and TPE-TPE-CN exhibit strong

blue light and green light emission in the absence of ROX, respec-

tively. But with the addition of ROX, the PL intensity of TPE-TPE

at 471nm gradually decreased, and finally decreased to 13.69-fold

its original state with a very weak blue light emission in the pres-

ence of 1800 μmol/L of ROX. Similarly, the PL intensity of TPE-TPE-

CN at 514nm gradually reduced and reduced to 9.36-fold its orig-

inal state with a very weak green light emission in the presence

of 1800 μmol/L of ROX, which can be attributed to the PET effect

between the ROX and the fluorescent probes [49,50]. Moreover, as

shown in Figs. 2b and d, the value of (P0 − P)/P at λem was gradu-

ally increased with the concentration increase of ROX, and a good

linear relationship between the PL intensity of the probes and the

concentration of ROX (0–800 μmol/L) can be observed (R2 =0.9922

for TPE-TPE, R2 =0.9530 for TPE-TPE-CN), respectively. According to

the 3σ /m method (where the σ represents the standard derivation

standard deviation of the value of the fluorescence probes in 10

blank fluorescence measurements, and the m represents the slope

of the titration curves of the probes), the detection limit of TPE-

TPE and TPE-TPE-CN can be finally calculated as 0.154 and 0.385

μmol/L, respectively, which are below the safety concentration of

ROX formulated by the World Health Organization (WHO) (1.90

μmol/L) and some works (Tables S2 and S3 in Supporting informa-

tion) [10,15,17,51], demonstrating a good potential of our probes

for organic arsenic detection in water.

It should be noted that there are many other pollutants includ-

ing inorganic cationic and anionic ions and organics can be found

Fig. 3. Selectivity and anti-interference behaviors of TPE-TPE and TPE-TPE-CN to-

wards ROX and other pollutants. PL spectrum changes and PL intensity changes at

λem of the fluorescent probes for different pollutants with a concentration of 600

μmol/L in 90% water/DMF solution. P0 and P are the PL intensity of the probes at

λem in the absence and presence of pollutants in 90% water/DMF solution. (a, b)

TPE-TPE, (c, d) TPE-TPE-CN. Concentration: 20 μmol/L. Excitation wavelength: TPE-

TPE 310nm, TPE-TPE-CN 365nm. Data are presented as mean ± SD (n=3).

in water. Therefore, fourteen types of pollutants including Na+,
NH4

+, Ca2+, Mg2+, Cl−, SO4
2−, PO4

3−, erythromycin (ERY), thi-

amphenicol (THI), p-arsanilic acid (ASA), p-hydroxyphenylarsonic

acid (HAA), phenylamine (PLE), glycine (GLN) and l-aspartic acid

(ARE) are introduced to study the selectivity of the fluorescent

probes towards ROX, respectively. Interestingly, compared with the

blank sample, the PL intensity of TPE-TPE and TPE-TPE-CN show

an obvious decrease in the presence of 600 μmol/L of ROX, while

changed a little in the presence of other cationic/anionic ions and

organics (Figs. 3a and c). Moreover, their PL intensities at λem show

a little decrease in the absence of ROX but decrease about 1.44–

2.42-fold and 0.87–1.51-fold in the presence of ROX (Figs. 3b and

d). Additionally, it is worth noting that Na+ and Cl− are widely

distributed in water, and it is of significance to study their effect

on detection [52]. To study the influence of Na+ and Cl−, the PL

spectra of the probes in the presence of NaCl with different con-

centrations (0.6, 10, and 100mmol/L) were measured, respectively.

As shown in Fig. S4 (Supporting information), with the concentra-

tion increase of NaCl (from 0.6mmol/L to 100mmol/L), their PL

spectra and PL intensity at λem show little decrease in the ab-

sence of ROX (0.07–0.23-fold for TPE-TPE, and 0.07–0.06-fold for

TPE-TPE-CN), but decrease about 1.29–2.20-fold and 1.29–1.32-fold

in the presence of ROX, demonstrating that Na+ and Cl− have neg-

ligible effect on detection performance of the probes. All of the

above suggests that these two probes exhibit superior selectivity

and anti-interference behaviors toward ROX in water.

It is known to all that PET is a typical fluorescent quench-

ing mechanism in fluorescent detection. If the lowest unoccupied

molecular orbital (LUMO) energy of a fluorescence probe is higher

than that of the pollutant, the excited electrons will transfer from

the fluorescence probe to the pollutant, leading to fluorescence

quenching. Therefore, to explain the superior selectivity of TPE-

TPE and TPE-TPE-CN towards ROX in water, their energies of high-

est occupied molecular orbital (HOMO) and LUMO were obtained

via a density functional theory (DFT) calculation in Materials Stu-

dio (DMol3) (Fig. 4a and Fig. S5 in Supporting information). Ac-

cording to Fig. 4b, the LUMO energies of TPE-TPE and TPE-TPE-CN

are −2.511 and −3.218 eV, respectively. For pollutants, the LUMO

3
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Fig. 4. The possible detection mechanism of TPE-TPE and TPE-TPE-CN for organic

arsenic. (a) Structure of pollutants. (b) HOMO and LUMO energies of TPE-TPE, TPE-

TPE-CN, and pollutants obtained by DFT calculation. (c) Overlap of adsorption spec-

tra of pollutants and PL spectra of the probes in 90% water/DMF. (d) Adsorption

energy of the probes-ROX system from DFT calculation, from left to right: TPE-

TPE+ROX and TPE-TPE-CN+ROX. The white, gray, red, purple, and blue balls rep-

resent hydrogen, carbon, oxygen, arsenic, and nitrogen atoms, respectively. Concen-

tration: 20 μmol/L. Excitation wavelength: TPE-TPE 310nm, TPE-TPE-CN 365nm.

energy of ROX is −4.338 eV, which is much lower than that of

other pollutants such as THI (−2.445 eV), HAA (−2.037 eV), ASA

(−1.789 eV) and ERY (−1.472 eV). Moreover, the LUMO energies of

the probes are higher than that of ROX, but lower than that of

other pollutants, indicating that the excited electron transfer from

the probes to ROX is more thermodynamically-favored than that of

other pollutants. Interestingly, the LUMO energy gap between TPE-

TPE and ROX is higher than that between TPE-TPE-CN and ROX,

suggesting that electron transfer of TPE-TPE at excited state is more

likely to be absorbed by ROX, and resulting in greater attenuation

in fluorescence.

Additionally, FRET is another fluorescent quenching mecha-

nism during fluorescent detection [53,54]. In the FRET process, a

whole/partial overlap between the PL spectrum of a fluorescent

probe (FRET donor) and the absorbance spectrum of a pollutant

(FRET acceptor) will give rise to fluorescent quenching of the flu-

orescent probe. Therefore, the UV–vis adsorption spectra of these

pollutants and the PL spectra of the probes are measured, respec-

tively. As shown in Fig. 4c, an obvious overlap between the PL

spectra of the probes and the absorbance of ROX can be observed,

which means that energy can be transferred from the excited-

state probes (FRET donor) to ROX (FRET acceptor), giving rise to

fluorescent quenching of TPE-TPE (-CN). However, the FRET effect

would be ignorable for other pollutants due to the deficiency of

overlap between their absorption spectra and the PL spectra of

the probes, indicating that the FRET effect contributed partially to

fluorescent quenching during detection. Furthermore, the degree

of overlap between the PL spectra of TPE-TPE and the absorption

spectra of ROX is higher than that between TPE-TPE-CN and ROX,

resulting in more striking attenuation of fluorescence for TPE-TPE

after detection. Moreover, since fluorescent quenching can be re-

garded as a result of molecular interaction between the probe and

ROX, the adsorption energies of the probes towards ROX were ob-

tained via a DFT calculation method. According to Fig. 4d, a hy-

drogen bond between the hydroxyl group of ROX and the oxygen

atom of the sulfate group can be obtained under optimal structure,

Fig. 5. Applications of the probes for ROX detection in soil and cabbage. (a) Fluo-

rescent photos and (b, c) corresponding B or G value changes obtained in a color

discriminator of TPE-TPE and TPE-TPE-CN in the absence and presence of ROX (500

μmol/L) in 90% water/DMF solution (top) and cabbage (bottom). Concentration of

the probes: 10 μmol/L. Data are presented as mean ± SD (n=3).

and the length of the hydrogen bond in the TPE-TPE+ROX system

is 0.1998nm, which is shorter than that of the TPE-TPE-CN+ROX

system (0.2375nm). Moreover, the adsorption energy (Ea) of the

TPE-TPE+ROX system is −0.217 eV, which is lower than that of the

TPE-TPE-CN+ROX system (−0.204 eV), indicating that the pollutant

is more inclined to be adsorbed on the surface of TPE-TPE during

detection. In a word, a higher LUMO energy gap, greater spectra

overlap area and stronger interaction between TPE-TPE and ROX

endow it with a high sensitivity and low detection limit towards

ROX.

To study the practical application of these two AIE probes for

ROX detection in real water samples (including tap water, bottled

water, and lake water), the fluorescent responses of TPE-TPE and

TPE-TPE-CN towards 100 and 400 μmol/L of ROX were studied, re-

spectively. As shown in Table 1, the recovery rates of the real water

samples were in the range of 95%–105% with acceptable relative

standard deviations (RSD, 3.14%–11.03%), demonstrating that these

two probes can be used to detect ROX in the real water samples.

Moreover, a real-time scanometric monitoring method just using

a smartphone was also conducted at room temperature to explore

the practical application of these two probes. According to Fig. S6a

(Supporting information), the blue light emission of TPE-TPE and

green light emission of TPE-TPE-CN depressed with the concentra-

tion increase of ROX under UV light at 365nm. Accordingly, with

the concentration increase of ROX, the B value of TPE-TPE and G

value of TPE-TPE-CN are gradually decreased, respectively. More-

over, a good linear relationship between the concentration of ROX

(0–1000 μmol/L) and the B or G value of the probes can also be

obtained (R2 =0.9914 and 0.9939), respectively, indicating that our

fluorescent probes can be potentially used as a real-time detector

in practical application with high accuracy and efficiency (Figs. S6b

and c in Supporting information). In addition, in terms of the above

results, TPE-TPE and TPE-TPE-CN are used to detect ROX in soil

and cabbage to explore their multivariate application. As shown in

Fig. 5a, the probe solution (water/DMF=9/1, v/v) displays strong

blue and green emission in the absence of ROX, but very weak

emission in the presence of 500 μmol/L of ROX. A similar fluores-

cent quenching phenomenon can also be observed on the surface

of cabbage, resulting from the PET and FRET effect between the

probes and ROX at an excited state. Furthermore, with the aid of

a smartphone and portable UV light, the B and G value change of

these two probes before and after detection can be obtained (Figs.

5b and c). For soil detection, the B value of TPE-TPE and G value of

4
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Table 1

Applications of TPE-TPE and TPE-TPE-CN for ROX detection in real water samples.a

Probes and pollutants ROX Tap water Bottled water Lake water

Spiked (μmol/L) Recovery (%) RSD (%, n=3) Recovery (%) RSD (%, n=3) Recovery (%) RSD (%, n=3)

TPE-TPE 0 -b - - - – –

100 97.86 6.84 99.54 5.81 100.66 11.03

400 95.88 5.44 102.82 3.26 95.18 7.23

TPE-TPE-CN 0 - - - - b – –

100 100.06 7.36 103.54 6.98 98.35 3.14

400 98.73 5.69 95.00 7.91 96.23 6.54

a Concentration of the probes: 20 μmol/L.
b Not detected.

Fig. 6. Application of TPE-TPE and TPE-TPE-CN for ROX detection in living cells. (a)

Confocal fluorescent images of TPE-TPE and TPE-TPE-CN (from top to bottom) in

the absence and presence of ROX with different concentrations (control, 25–100

μmol/L, from left to right) in living 3T3 cells. (b) PL intensity changes of TPE-TPE

and TPE-TPE-CN in the presence of different ROX in living 3T3 cells. P0 and P are PL

intensity at λem of the probes in the absence and presence of ROX in 3T3 cells. The

concentration of the probes: 10 μmol/L, excitation wavelength: 404nm. Scale bar:

40 μm. Data are presented as mean ± SD (n=3).

TPE-TPE-CN decreased 1.682-fold and 1.645-fold, respectively. And

for cabbage detection, their corresponding reduction is 1.79-fold

and 1.59-fold, respectively. All above indicates that our AIE probes

exhibit wide application potential for ROX detection in water, soil,

and even in food samples.

Besides, these two probes are also used to detect ROX in liv-

ing 3T3 cells to explore their potential application in organisms.

According to Fig. S7 (Supporting information), compared with the

control groups, all the 3T3 cells display equivalent viability in the

presence of TPE-TPE, TPE-TPE-CN, and ROX with concentrations

from 1 μmol/L to 100 μmol/L, suggesting superior non-toxicity of

the fluorescence probes. Herein, in consideration of the aggrega-

tion state of these two fluorescent nanoparticles, the concentra-

tion of the probes is 10 μmol/L. Moreover, to obtain optimal cel-

lular uptake time, 3T3 cells were incubated with the two probes

with different uptake times ranging from 1h to 24 h. As shown in

Fig. S8 (Supporting information), with the increase of incubation

time (0–8h), the fluorescent probes are gradually swollen by the

cells and exhibit bright light emission. But when the duration is

longer than 8h, the gradual aggregation of fluorescent nanoparti-

cles constrains the uptake capacity of the cells, attributing to the

formed large particles of probes that cannot be easily swollen by

the cells. Therefore, the 3T3 cells were incubated optimally with

fluorescent nanoparticles for 8 h. Furthermore, the feeding 3T3

cells were incubated with ROX in with concentration ranging from

25 μmol/L to 100 μmol/L for another 8h to study their detection

property in living cells. As shown in Fig. 6a, the cells display bright

blue and green light emissions in the absence of ROX, respectively.

With the concentration increase of ROX, the bright blue and green

light emission were gradually depressed and almost quenched in

the presence of 100 μmol/L of ROX, which were consistent with

their corresponding changes in PL intensity. According to Fig. 6b,

the PL intensity of TPE-TPE and TPE-TPE-CN gradually decreased

with the increase of ROX, and even decreased by 5.69-fold and

3.94-fold in 100 μmol/L of ROX, respectively. Notably, the degree

of decrease in PL intensity of TPE-TPE was greater than that of

TPE-TPE-CN at a higher concentration of ROX (100 μmol/L), indi-

cating a good sensitivity of TPE-TPE towards ROX in living cells,

which is consistent with their results for ROX detection in wa-

ter. In a word, all the above demonstrated an excellent applica-

tion potential of our AIE probes for ROX detection not only in real

environments (including water, soil, and food) but also in living

cells.

In summary, two TPE-based derivatives with typical AIE charac-

teristics both in their solid and aggregated state were successfully

fabricated via the SuFEx reaction. These two fluorescent probes

can be used to selectively detect low concentrations of organic

arsenic in water on account of the PET and FRET effect between

the probes and pollutants. Moreover, these two probes exhibit su-

perior detection performance for organic arsenic both in real en-

vironments and living cells. Our study provides a new strategy

for the development of AIE-active probes for monitoring organic

pollutants with low concentrations in the environment and living

cells.
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