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Abstract: Due to their exceptional physico-optical characteristics and simple manufacturing, fluorescent

organic nanoparticles (FONPs) have recently gained significant interest in a variety of applications in materials,
sensing, biology, and other areas. The = -conjugated small organic compounds have the ability to easily surface
modulation and display aggregation induced emission (AIE) property, photo-physical stability, high
cytocompatibility, and biodegradability. In this review, we have outlined the fluorescence mechanism, how tiny
organic molecules were converted into FONPs, and how FONPs were used as chemosensors to detect metal

ions. Different findings indicated a lower detection limit.
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1. Introduction: The heavy metal ion contamination of aquatic and biological systems is the primary cause of
the ongoing rise in environmental pollution [1,2,3]. Supramolecular chemistry research has increasingly focused
on designing and developing ion receptors for sensing applications [4,5]. Due to the significance of ions in areas
such as environment control, biology, food chemistry, pharmaceutical analysis, and clinical diagnostics, the
development of fluorescence-based nanosensor for detection of cations and anions has garnered significant
research interest [6-10]. The number of molecular devices that turn physical recordable signals from metal ion
sensing is constantly increasing. Fluorescent chemosensors have received a lot of attention recently, and
numerous innovative systems have been created. A system that can interact with the metal ion in solution and
signal its presence by changing fluorescence properties, such as the wavelength or emission intensity, as well as
by the emergence of a new fluorescence band, distinct from those of the free sensor, is considered an effective

fluorescent sensor for metal ions.

Several studies have described the detection of metal ions at trace concentrations using conventional
analytical techniques, such as surface Plasmon resonance detectors, atomic absorption spectrometry, inductively
coupled plasma atomic emission/mass spectroscopy (ICP-AES/ICP-MS), and electrochemical methods [11-16].
These procedures take a long time to prepare samples, need expert workers and expensive, highly sophisticated
equipment, and fail to produce selectivity with high sensitivity. In addition to these techniques, fluorescent
readout recognition of cations and anions has drawn a lot of interest due to the benefits of fluorescence sensing,
which include ease of operation, selectivity, high sensitivity, simplicity, a high degree of specificity, and a low
detection limit. Due to its sensitivity and selective behaviour towards a particular analyte, fluorescent organic
nanoparticles (FONPs)-based sensors have emerged as a rapidly expanding study area in the field of
quantitative analytical chemistry. The selective and sensitive detection of harmful and necessary metal ions

from aqueous solutions using FONPs has recently been reported [17-21].

Due to their optical characteristics, FONPs have recently gained a lot of scientific interest. Numerous
sensory reports on the creation and synthesis of functionalized FONPs for the detection of metal ions have been
published over the last few years [22-26]. Current research is focused on the synthesis of tiny organic
molecules for the creation of fluorescent organic nanoparticles in the selective recognition of metal ions.
Several techniques, including emulsification evaporation [27], emulsification diffusion [28, 29], laser ablation
[28, 29], and reprecipitation method [30] are used to create FONPs. The functionalized fluorescent organic
molecule must be more hydrophobic in order for the reprecipitation technique to produce fluorescent

nanoparticles, which may then aggregate and form clusters in aqueous media.

The coordination of a metal ion could cause an enhancement of the fluorescence emission, called
chelation enhanced fluorescence effect (CEFE) or a quenching of the fluorescence, called chelation
enhancement quenching effect (CEQE), both effects can be coupled with a red or blue shift of the emission

band. A concise overview of the fluorescence mechanism is presented.
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1) Paramagnetic fluorescence quenching: In a variety of metal complexes, a paramagnetic atom (metal ion) is
present close to the fluorophore, which causes the formally prohibited intersystem crossover (ISC) to occur
more quickly (Fig. 1). The main factor in the d® Cu (I1) ion's ability to quench fluorescence is a phenomenon
known as the paramagnetic effect. Excitation from the S1 to T1 state of the fluorophore, which is thereafter
deactivated by bimolecular non-radiative processes, causes ISC in metal complexes containing this metal ion.
Due to this, traditional probes for Cu (1) and other strongly paramagnetic metal ions including Fe (111), Cr (I11),

and Co (1) typically rely on the quenching of fluorescence.
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Fig. 1 Paramagnetic Fluorescence Quenching

2) Photoinduced Electron Transfer (PET): PET is a deactivation procedure that involves an internal redox
reaction involving a fluorophore in its excited state and a molecule that can provide or take an electron.
Consider that the characteristics of the species are significantly different in the excited state compared to the
ground-state when trying to understand this process. An excited state is both a stronger reducing and oxidant
than the corresponding ground state, especially due to its increased energy content. In fluorescent metal sensors,
PET often occurs from a single pair of the coordinating atoms (such as N, O, S, or P) to the excited
fluorophore's HOMO (Fig. 2).

The energy of the lone pair involved in the coordination that is inhibiting the PET is reduced when a
coordinated metal ion is present, turning on the fluorescence. The oxidation potential of the lone pairs of the
coordinating moiety is affected by the solvent polarity, which has a significant impact on PET. The electron
transfer is facilitated by higher solvent polarity, which accelerates the Pet-mediated quenching of the
fluorescence in high-polar situations.®*331 Upon complexation of metal ions, the PET type fluorescence

response does not result in any spectroscopic change in the emission band.

JETIR2210415 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | el01


http://www.jetir.org/

© 2022 JETIR October 2022, Volume 9, Issue 10 www.jetir.org (ISSN-2349-5162)

Back electron
PET transfer relaxation
d {_\
_.E
hw(ex)
hv(ex) hv(em)

Fig. 2 Photoinduced Electron Transfer

3) Photoinduced Charge Transfer (PCT): In order to promote fluorescence, this method includes the passage
of an electron between functions that serve as electron donors and acceptors. A fully conjugated system's has
partial charge transfer using PCT sensors. Unlike PET sensors, which have the electron donor moiety separated
from the fluorophore by a spacer, all PCT sensors display an integrated receptor and fluorophore. Because of
this, depending on the type of fluorophore, metal ion, and complexation mode, the complexation of the metal
ion in PCT sensors results in an alteration of electron energy levels that results in a fluorescence turn-OF or

turn-ON and a variation in emission and absorption wavelengths (Fig. 3).
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Fig. 3: Photoinduced Charge Transfer
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4) Fluorescence Resonance Energy Transfer (FRET): When a fluorophore undergoes FRET, it excites
another fluorophore, and the emission of the other fluorophore is detected. FRET is a distance-dependent
interaction between the electronic excited states of two fluorophores in which the excitation is transferred from
a donor molecule to an acceptor molecule without the emission of photons. FRET must meet the following
prerequisites: The donor and acceptor molecules must be close to one another (10-100 A° is usual); the
acceptor's absorption spectrum must overlap the donor's fluorescence spectrum; and the orientation of the donor
and acceptor transition dipoles must be roughly parallel. The inverse sixth power of the intermolecular distance
affects FRET efficiency. The two fluorophores are propelled toward or away from one another by the presence
of a metal ion. When, free fluorophore A is excited in the first scenario (Fig. 4), FRET cannot occur because of
the wide distance between the two fluorophores, therefore the emission spectra of A are observed. By
coordinating the metal ion, the gap between the two fluorophores is reduced, activating FRET, which then
excites fluorophores A and B, allowing for the detection of their emission spectra [34]. Here, we reviewed the

several fluorescent organic nanoparticles (FONPs) that can be used as chemosensors to detect metal ions.
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Fig. 4: Fluorescence Resonance Energy Transfer
2. Fluorescent organic nanoparticles (FONPs) as a chemosensors:

2.1. By using the reprecipitation approach, S. B. Suryawanshi et al. created surfactant-capped nanoparticles of
9, 10 diphenyl anthracene that were extremely luminous due to aggregation-induced increased emission (AIEE)
(Fig. S1). The surfactant cetyltrimethyl ammonium bromide (CTAB) stabilized nanoparticles into brick-shape
morphology in addition to producing positive zeta potential on the surface of nanoparticles to attract anions of
interest. In comparison to other ions, such as MnO?%, S;0s*, HCO3', and Cr,04%, the Cr,07* ion greatly reduces
the fluorescence of nanoparticles. Although the fluorescence of nanoparticles increased in So” and 1037, the
interference detected in the Cr (VI) measurement is minuscule. By using methodical fluorescence titration, the

selectivity and sensitivity of nanoparticles for recognizing Cr.07> were investigated. The typical Stern-Volmer
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equation can be solved using the fluorescence quenching data. For the estimation of chromium content, a
calibration curve is created by graphing quenching of fluorescence (F) versus concentration of Cr (VI),
displaying a linear fit in the equation, F = 3070x (x). The quenching data and Cr concentration were found to be
linearly correlated, as indicated by the correlation coefficient value R? = 0.998, which is almost equivalent to 1.
(VI). The method's estimated limit of detection (LOD) values, which are 0.01392 g/mL/1, are far lower than the
0.05 g/mL/1 allowable level of Cr (VI) in drinking water that has been accepted by the World Health
Organization (WHO) and the United States Environmental Protection Agency (USEPA). The suggested method
of Cr (V1) detection is used on actual samples obtained from a nearby hard chrome deposition company [35].

2.2. The ligand N,N-bis(pyridyl-2-methyl)ethylenediimine (PMEDI) was synthesized by C. A. Huerta-Aguilar
and colleagues, who subsequently converted it into fluorescent organic nanoparticles (FONPs), which were
then examined using analytical techniques (Fig. S2). By monitoring the fluorescence intensity that increased
with Zn?* content in the PMEDI solution, the FONPs were used for the precise recognition of Zn?* in an
aqueous medium. This demonstrates how PMEDI-FONPs function as chemo-sensors to detect Zn?" in aqueous
medium at low concentrations. The Zn?* ion concentration in multivitamin formulations can be detected by this
chemo-sensor (FONPSs), which can do so selectively for Zn?* in the presence of other nutrient metal ions.
Evidently, when the fluorophore is stimulated, photo induced electron transfer (PET) occurs in the PMEDI-
FONPs. In the [PMEDI-Zn]?* system, the creation of a link between the metal ion and the ligand significantly
reduces the receptor's HOMO energy, inhibiting PET. The amplification of PMEDI-FONPs' fluorescence
emission is caused by the suppression of the PET phenomenon. This is in line with a theoretical study that
found that the formation of the [PMEDI-Zn]?* complex reduces the energy of the ligand's HOMO [36].

2.3. New N3O, macrocyclic ligand (L) was developed by R. Azadbakht and its co-authors, and it was
examined using spectroscopic methods. The nanoprecipitation process was used to create its nanoparticles. The
produced nanoparticles in the optimum circumstances had an average size of roughly 50 nm. In the presence of
A" ions, the nanoparticles display a "off-on" type mode with great selectivity. AI** chemosensor in aqueous
media could be made from the organic nanoparticles (L). AI** binds to the nanoparticles, which causes a
significant fluorescence enhancement with a turn-on ratio of over 15 times. The nano-chemosensor was not
significantly impacted by other metal ions, either. AI** detection threshold for nanoparticles L was as low as

2.8107 M. The use of the nano-chemosensor (L) as a molecular logic gate has also been investigated [37].

2.4. Rhodamine-based fluorescent nanoparticles were made using a straightforward, speedy, and effective
reprecipitation approach by P. G. Mahajan et al (Fig. S3). The creation of the required nanoparticles FONPs-
RSB as well as its aqueous stability, surface charge, particle size, and morphological aspects were investigated
using the characterization techniques such as zeta-particle sizer and scanning electron microscopy. Utilizing
absorption and fluorescence experiments, the optical differences between the parent molecule RSB and the

FONPs-RSB were investigated. The FONPs-82 RSB's nm particle size and negative zeta potential exhibit a
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sphere form. According to the results of the florescence titration, the sphere morphology of FONPs-RSB, which
has 82 nm particle size and a negative zeta potential (-33.5 mV), only exhibits sensitive and selective interaction
with Hg?* among the series of metal ions examined. Chelation enhanced fluorescence, or CHEF, is a
phenomenon that results from the interaction of FONs-RSB with Hg?* and enhances FONs-fluorescence. The
fluorescence amplification caused by Hg?* was discovered to be unaffected by the influence of foreign metal
ions. Utilizing the Job's and modified Benesi-Hildebrand plots, the binding stoichiometry and binding constant
were assessed. Infrared (IR), Nuclear Magnetic Resonance (NMR), absorbance, and fluorescence lifetime
titrations in the absence and presence of a varying amount of Hg?* to FONPs-RSB were used to examine the
mechanism of binding interaction and nature of complexation. Additionally, mass analysis was used to evaluate
the reaction product of the sensing mechanism in the current experiment. According to the calculations made
using the current methodology, the detection limits were found to be 1.729 ng/mL (8.619 nM) and 1.68 ng/mL
when Hg?* concentration was linear. The additions ranged from 0 to 2 g/mL and from 0 to 100 ng/mL. Utilizing
A375 live cells with non-toxic behaviour, the present method's practical application entails the quantitative
measurement of Hg?* in ambient samples taken from the nearby campus and intracellular cell imaging of Hg?*
[38].

2.5. The sensors were created by N. Kaur and her co-authors utilizing silver nanoparticles covered in organic
ligands and thoroughly described using spectroscopic techniques. The energy-dispersive X-ray (EDX)
examination showed that the surface of metal nanoparticles contained organic receptors. These chemosensors
were put to the test in the HEPES buffered DMSO/H20 (8:2, v/v) solvent solution against a variety of
biologically and environmentally significant cations. When these chemosensors were coordinated with open
shell metal ions like Cu?*/Fe*, their fluorescence intensity was reduced. The original fluorescence intensity of
sensors was recovered upon the addition of phosphate (0-20 mM), and the anion recognition characteristics of
the corresponding metal complexes have been examined. As a result, a highly selective chemosensor for the

micromolar measurement of phosphate in semi-aqueous medium has been developed [39].

2.6. Brick-shaped 9-Anthraldehyde nanoparticles (9-AANPSs) produced by P. G. Mahajan and colleagues and
coated with cetyltrimethylammonium bromide (CTAB) are visible in a scanning electron microscope image.
The average particle size of the nanoparticle suspension, as shown by the Dynamic Light Scattering histogram,
is 89 nm. The high level of suspension stability of the nanoparticles is indicated by the positive zeta potential of
20.8 mV recorded on the zeta sizer. The development of H-bonded aggregates via the stacking effect is
indicated by the blue shift of 65359.47 cm™ in the UV-Visible absorption spectra of CTAB capped 9-AANPs
from the absorption maximum of the dilute solution of 9-Anthraldehyde (9-AA) in acetone. With the addition of
phosphate anion solution, the strong Aggregation Induced Enhanced Emission (AIEE) of CTAB capped 9-
AANPs at 537 nm is selectively quenched. The results of the nanoparticles fluorescence quenching in aqueous
solution fit into the traditional Stern-Volmer relation in the phosphate ion concentration range of 0-40 M. By
taking into account the electrostatistically induced phosphate anion adsorption on the positively charged surface
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of the nanoparticle produced by the CTAB cap, the potential mechanism of fluorescence quenching of
nanoparticles is explicated. On the basis of the fluorescence quenching results of CTAB-capped 9-AANPs, the
Langmuir adsorption profile for PO43 adsorption is linear. Within the constraints of the experiments, the
estimated values of the Stern-Volmer constant (Ksv) and the Langmuir constant (K) are very similar.
Chloroquine phosphate from pharmaceutical tablets is successfully quantified using the phosphate ion sensing
approach based on fluorescence quenching of 9-AANPs, allowing the amount of chloroquine to be calculated
[40].

2.7. Due to the material's versatility in material production and optical features, H. Yan et al reported
fluorescent organic nanoparticles (FONPs) have drawn a lot of attention in recent years. A novel Ag™ selective
turn-on fluorescent chemosensor based on triazolo-thiadiazole (TTD) FONPs was reported in this study (Fig.
S4). It exhibits a lowest detectable concentration of 2.87 109 M and significantly enhances the fluorescence of
silver ions among fourteen other metal ions. The colloidal solution's fluorescence intensity considerably reduces
with the addition of the amino acid cysteine (Cys), which contains thiols, at a limit detection concentration of
2.58 107 M, demonstrating that Cys can form the Ag-Cys complex. As a result, FONPs have the potential to be
primary sensors for Ag* and secondary sensors for Cys. The method serves as a foundation for further research

on two-component recognition of TTD FONPs. Also addressed is the potential mechanism [41].

2.8. In order to create fluorescein-based organic nanoparticles, P. G. Mahajan and his co-authors synthesized
N-(3',6'-dihydroxy-3-oxospiro[isoindoline-1,9'-xanthene]-2-yl)-2-hydroxybenzamide (FB) (Fig. S5). By using
fluorescence analysis, a series of metal ions' interactions with FB nanoparticles (FBNPs) were studied. When
Zn?* jons were added to an aqueous media, FBNPs showed a selective and sensitive fluorescence increase.
When FBNPs and Zn?* interacted, chelation enhanced fluorescence was introduced. This effect persisted even
after the addition of more metal ions. The UV-visible absorption titration, fluorescence lifespan, and zeta
particle size of FBNPs with and without addition of Zn®* all confirmed the establishment of excited state
complexation of FBNPs-Zn?*. Results obtained using NMR and IR spectroscopy validated the mode of binding
and interaction. The binding constant and stoichiometry calculated using the Job's plot and Benesi-Hildebrand
plot, respectively. For Zn?*, the limit of detection (LOD) was 0.0011 g/mL. The remarkable intracellular Zn?*
sensor in MDA-MB-231 live cells with minimal toxicity makes the current nano probe (FBNPs) noteworthy.
The extraordinary photophysical properties and biocompatibility of FBNPs indicate on-site application of
produced fluorescent organic nanoparticles in both the environmental and biomedical fields [42].

2.9. By adopting a straightforward chemical process, R. Kaur and a coworker have devised and developed
two probes with rhodamine attached thiourea/urea (Fig. S6). The two probes were converted into organic
nanoparticles (L1-2), which were hydrophobic by nature and remained stable in agueous medium. The
fluorescence emission from the organic nanoparticles was acceptable and unaffected by the addition of a wide
variety of organophosphates. But when evaluated with different cations in buffered aqueous solution, L1
significantly improved with the chromium ion, whereas L2 was non-selective. Additionally, using a cation

JETIR2210415 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | el06


http://www.jetir.org/

© 2022 JETIR October 2022, Volume 9, Issue 10 www.jetir.org (ISSN-2349-5162)

displacement assay, the L1.Cr(lll) complex detects azinphos methyl specifically even when other
organophosphates are present. When azinphos methyl is added to the L1.Cr(lll) solution, the fluorescence
intensity is modulated, restoring L1’s original emission intensity. 1.73 nM is the azinphos methyl detection
threshold. Additionally, a metallic sheet that had been precoated with silica was used to detect azinphos methyl.
To evaluate the practical application of the sensor, real sample analyses of tap water and river water were
conducted [43].

2.10. By using a straightforward reprecipitation technique, P. G. Mahajan and his co-authors created the
fluorescent N-methyl isatin nanoparticles (N-MINPs) (Fig. S7). With an average particle size of 112 nm, the
produced N-MINPs evaluated by dynamic light scattering (DLS) exhibit a narrower particle size distribution.
The characteristic spherical form of nanoparticles is visible in the scanning electron microphotograph. When
compared to the analogous spectra of the N-methyl isatin solution in acetone, the UV-absorption and
fluorescence spectra of the N-MINPs in aqueous suspension are blue shifted. The H-aggregates and
Aggregation Induced Enhanced Emission (AIEE) from nanoparticles are indicated by the blue shift. The
nanoparticles are highly stable in the absence of any stabilizers, and the functional keto moiety recognized Cd?*
ions specifically by increasing the fluorescence preference to Ni?*, Cu?*, Hg?*, Sn?*, Pb?*, Ca?*, Zn®*, Na*, K*,
Co?*, and Mg?* ions, which actually appear to quench the fluorescence of the nanoparticles. The investigations
on the fluorescence lifespan of N-MINPs and its fluorescence titration with and without Cd?* contributed to the
development of a workable theory for how Cd?" enhances the fluorescence of nanoparticles while also
improving their ability to attach to other molecules during complexation. On the basis of a chelation-enhanced
fluorescence approach, an analytical method for the detection of Cd?* from aqueous medium in environmental
samples is further developed using the fluorescence enhancement effect of N-MINPs generated by Cd?* [44].

2.11. According to G. Kaur et al, maintaining the body's sodium balance is essential for maintaining normal
physiological activities. It is difficult to design a sensitive and selective probe for Na (I) measurement because
K (I) ions, in particular, interfere with Na (I) measurements quite obviously. The production of fluorescent
organic nanoparticles (ONP) from a Biginelli-based receptor is the foundation of their work. The physiological
range of sodium concentration can be measured using the ONP. The sensor exhibits adequate stability in the pH
range of 3-11 and for high ionic strength. The competing experiment shows that even in the presence of
potentially interfering K (1) ions, the suggested sensor can preferentially detect Na (I). Comparing the projected
sensor to other Na (1) sensors described in the literature, its detection limit of 22 nM is pretty excellent.
Monitoring Na (I) concentration in biological (urine and sweat samples) and environmental (lake and tap water)

samples has also been used to evaluate the probe's practical applicability [45].

2.12. A novel sensor with a mixed imine and amide linkage was created by S. Chopra and his co-author using
a straightforward condensation procedure between diode amine and catechol carbaldehyde. As these links are

typically thought to give receptor design rigidity, they may define the receptor pseudocavity. It is anticipated
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that the imine linkages will provide both the binding site and the fluorescent signaling sub-unit. The ligand has
been tested for its sensor capabilities in a variety of solvents, and it has demonstrated a strong affinity for Cs™.
Fluorescent organic nanoparticles (FONSs) of receptor ligand are created utilizing the re-precipitation process to
assess the sensor activity in aqueous media. The AIE phenomenon has been seen by ligand's FONs in an
aqueous solution with an increase in fluorescence intensity at a maximum of wavelength 412 nm. These FONS'
fluorescence emission patterns showed modest variations in the low- and high-pH ranges, but they remained
stable throughout the pH range of 4-9, making them suitable for usage in environmental/biological studies. As
far as we are aware, produced ligand is the first application of FONs as a chemosensor for the nanomolar

detection of Cs* in aqueous conditions [46].

2.13. A novel benzothiazole-based chemical was created by N. Kaur and colleagues, and it was then used to
create fluorescent and redox active organic nanoparticles (1-ONPs) using the nano-re-precipitation process.
Dynamic Light Scattering (DLS) and Transmission Electron Microscopy (TEM) methods were used to validate
the creation of 1-ONPs, and the size was determined to be 42.84 nm under optimal circumstances. The obtained
1-ONPs performed dual transduction mode Fe3* ion recognition as a selective and sensitive sensor. In the
presence of Fe3*, the nanoparticles exhibited a quenching in fluorescence intensity as well as an amplified
stripping current response. The current responsiveness of nanoparticles over bulk solution mode was improved

by the high surface charge density, and as a result, it is extended to in-field study [47].

2.14. The fluorescent 2-[(E)-(2-phenylhydrazinylidene)methyl]phenol nanoparticles (PHPNPS) were created by
K. S. Patil and his co-authors using a straightforward reprecipitation technique. With an average particle size
of 93.3 nm, the produced PHPNPs evaluated by Dynamic Light Scattering exhibit a smaller particle size
distribution. The characteristic spherical form of nanoparticles is visible in the scanning electron
microphotograph. In comparison to PHP in acetone solution, the UV-absorption and fluorescence spectra of
PHPNPs show a blue shift, indicating H- aggregates and aggregate-induced enhanced emission (AIEE) for
nanoparticles. By increasing their preference for fluorescence intensity over Cu?*, Fe**, Fe?*, Ni**, NH*, Ca®*,
Pb?*, Hg?*, and Zn?* ions—which actually appear to dampen the fluorescence of nanoparticles—the
nanoparticles exhibit a selective inclination towards the recognition of Sn?* ions. The studies on the Sn%'-
induced fluorescence enhancement of nanoparticles and their ability to bind during complexation, as well as the
Langmuir adsorption plot, fluorescence lifetime of PHPNPs, DLS-Zeta sizer, UV-visible, and fluorescence
titration with and without Sn?*, were instrumental in helping to propose a workable mechanism. Further
research is done to create an analytical technique for Sn?* detection from aqueous medium in environmental

samples using the fluorescence enhancement effect of PHPNPs produced by Sn?* [48].

2.15. Tetrapodal receptor was created by N. Kaur et al. and transformed into fluorescent organic nanoparticles
(FONs) for the measurement of significant analytes in aqueous medium. With the use of characterization tools,

the receptor was completely described. Fluorescence spectroscopy was used to explore the recognition
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behaviour of FONSs toward various metal ions, and among them, Fe*" ions displayed quenching behaviour in the
emission spectra. Tyramine responded ratiometrically to further testing of the Fe3* ion complex of the FONs-
based sensor with other biogenic amines. Fluorescence emission profile of FONs’.Fe3+ ion complexes was
more useful in biological and environmental samples because they did not vary in pH throughout a wide range.

With a detection limit of 377 nM, tyramine detection was linearly proportional to reaction [49].
3. Conclusion:

The review's extensive list of references highlights the development of new fluorescent organic
chemosensors that can detect and signal metal ions in solution. This is an active and developing field.
Particularly, the field frequently makes use of the already recognized ligand topologies by utilizing their binding
characteristics towards particular metal ions. In any event, the foundation of a good chemosensor is the
variation of the fluorescent unit by its unique responsive characteristics in terms of wavelength and transduction
methods. Because metal ions are frequently insoluble in water, the aqueous media in which they must typically
be detected presents a challenge for the application of many fluorescent systems. The expansion of a water
soluble fluorescent chemosensor is another goal in the area because the same medium also reduces their

fluorescent response, supporting both proton and electron transfer mediated quenching effects.
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