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In vitro cell imaging of GSH in A549 human lung cancer cells (a)
Intracellular fluorescence microscopic image of A549 cells, (b and c¢) A549
cells incubated with N,S—CQD-MnO; nanocomposite in a blue and red
region, (d) corresponding bright-field image; the scale bars are 100 um.

(a) Representing the TEM micrograph of CQDs whereas inset shows the
size distribution by counting 34 particles, (b) SAED micrograph of CQDs,
(c) XRD spectrum of CQDs at scan rate 3°/min in a range 10-80°, (d) FTIR
spectrum of the as-prepared CQDs in a range 400-4000 cm™.

(a) Full scan XPS spectrum of CQDs, (b) shows the C 1s spectrum, (c) N 1s
spectrum, and (d) O 1s spectrum of CQDs.

(a) Represents the UV-visible spectrum (black)) and emission intensity
spectrum (blue) at A of 360 nm of N-CQDs whereas inset showing the
photograph of vial under UV excitation 365 nm, (b) represents the emission
intensity at different excitation wavelength (260, 280, 300, 320, 340, 360,
380, 400 nm).

(a) Photostability of CQDs, showing the fluorescence of CQDs remain
almost same even after incubating 5 months at 4 °C, (b) stability under the
high ionic strength after the addition of different concentration of NaCl (0,
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quenching mechanism.

Change in FL emission intensity of CQDs solution (0.4 mg/L) at Acx = 360
nm in the presence of 50 uM various metal ions including (A1**, Zn?*, Hg*",
Pb?', Cd*, Ca?', Mg*, Cu?', Ni*", Fe?', and Fe’"), whereas inset showing
the photographs of vials under a UV excitation of 365 nm (F and Fy are the
emission intensities of CQDs with the presence and absence of different
metals).

(a) Fluorescence decay curve for the Hg?" detection analysis, (b)
Interference study under various conditions [Hg*] = 0.05 mM, [AI’'] =
[Pb?] = [Ca?'], [Mg?'] =5 mM, [Zn*'] = [Cd*] = [Ni*' ] = [Fe*]= 10 mM,
[Cu®'] = [Fe*'] = 0.01 mM.

(a) Mlustrating the FL emission intensity of CQD—Hg?" system at 433 nm as
a function of Hg?" concentration, (b) represents the dependence of Fo/F-1 on
the Hg?* concentration within the linear range 0-0.1 uM. The error bar
represents the standard deviation of three replicate measurements.

The fluorescence response of CQDs/Hg®* solution towards different
essential amino acids of concentration 40 uM where F and F, are
fluorescence intensities of CQDs/Hg?*/amino acid and CQDs respectively.
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(a) FL spectra of CQDs/Hg?" in the increasing concentration of GSH (0 to 40
uM), (b) showing relationship between FL of CQDs/Hg?" and GSH from 0 to
20 uM. The error bars represent the standard deviation of three replicate
measurements. Whereas F, is the recovered emission intensity of CQDs in the
presence of GSH, F is the FL intensity of CQDs in the presence of Hg?" (50
puM), and Fy is the emission of CQDs at 433 nm, respectively.

(a) Shows the TEM micrograph of CQDs whereas inset elucidate the particle
size distribution on counting 45 particles, (b) represents the SAED
micrograph of the CQDs and inset shows the HRTEM micrograph at 10 nm
magnification, (c) demonstrates the XRD spectrum of CQDs in a range 10-
70° with a scan rate 3°/min, and (d) shows the FTIR spectra of CQDs before
and after formation.

Represents the wide scan spectrum of the as-prepared CQDs.

(a) High resolution XPS scan of Cls, (b) N1s, (¢) Ols, and (d) S2p spectra
of the as-prepared CQDs.

(a) UV-visible spectrum (black line) and fluorescence emission spectrum
(blue line) at Aex 360 nm while inset shows the photograph of vial under
UV-excitation at 365 nm in a UV-chamber and (b) shows the fluorescence
emission at different excitation wavelength (280, 300, 320, 340, 360, 380,
400, and 420 nm).

(a) Effect on the fluorescence emission intensity on varying pH from 2 to 12
(b) ratio of fluorescence intensity after incubating NaCl concentration (0-
100 mM), where F is the fluorescence emission intensity at 450 nm after
incubating NaCl salt solution and Fo denotes the fluorescence emission
intensity before the addition.

(a) Shows the effect of fluorescence emission after exposing UV light for 24
hrs, (b) explores the fluorescence stability over 4 months of incubation, (c)
Shows the scanned Zeta potential image of the as-prepared CQDs, (d)
express the hydrophilicity of the CQDs in a mixture of water with certain
classic solvent. Error bar shows the three independent repeated
measurements.

(a) Represents the UV-visible absorbance spectra of TMB, TMB-+H,0,, and
TMB+H,0,+CQDs reaction system, (b) absorbance changes at 652 nm of
ox-TMB with a catalytic time course 40 min in a different reaction system
TMB+CQDs, TMB+H,0,, and TMB+ H,0,+CQDs ([TMB] = [H20:] = 2
mM, [CQDs] = 0.5 mg/mL) whereas inset represents the blue colored
reaction of ox-TMB.

(a) Represents the absorbance spectra of TMB based oxidation at different
pH ranges from 2 to 6, (b) effect of temperature, (c) optimization of H,O»
concentration, and (d) optimization of TMB concentration on the
peroxidase-mimic activity of the as-prepared CQDs.
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Figure 6.9 Shows the steady state kinetic analysis and catalytic mechanism of CQDs (a-
d), error bars represent the standard error on measuring three repeated
measurement (a) the H,O, concentration was fixed at 8 mM and TMB
concentration was varied from 0.08 to 6 mM whereas (b) shows the
lineweaver-burk plot corresponding to fixed H.O, concentration, (c) the
TMB concentration was fixed at 7 mM and H,O, concentration was varied
from 0.08 to 1.2 mM, and (d) shows the lineweaver-burk plot corresponding
to fixed TMB concentration.

149

Figure 6.10 (a) Shows the fluorescence emission spectra of TPAOH formed from the
oxidation of TPA by "OH radical which was generated during the destruction
of H,O, on activating with CQDs and (b) shows the effect of "OH radical
scavenger on the peroxidase-mimic activity of CQDs.
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Figure 6.11 Represents the change in absorbance at 652 nm after the addition of
different amino acids, GSH, gluc, AA, TA, CA, and UA (100 puM) into the
TMB+H20,+CQDs whereas inset shows the corresponding reaction color
obtained during the addition (([TMB] = 7 mM, [H20,] = 8 mM, and [CQDs] 154
= 0.5 mg/mL). Where AA=A,-A, Ay is for the initial absorbance and A for
the absorbance obtained after the addition of amino acids, glucose, and
GSH.

Figure 6.12 (a) Absorbance spectra of ox-TMB on increasing the GSH concentration (0-
100 uM), (b) change in absorbance at 652 nm with the increased GSH
concentration. Inset figure shows the linear calibration plot for the reduction 155
of 0x-TMB in a range 0.02—0.1 pM. Error bars shows the standard error on
measuring three repeated measurements.
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