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Abstract: Antimicrobial resistance to conventional antibiotics remains a critical global problem,
necessitating the development of alternative therapeutic agents such as cadmium telluride quantum dots
(CdTe QDs), which exhibit diverse biocidal activity due to their nanoscale dimensions and enhanced free
radical generation. This study focused on the synthesis, characterization, and evaluation of the
antimicrobial activity of mercaptopropionic acid-capped CdTe QDs (mCdTe QDs) at varying reflux
times (1, 2, and 8 hours). The QDs were synthesized using a colloidal chemistry approach.
Characterization was performed using Transmission Electron Microscopy (TEM), Scanning Electron
Microscopy (SEM), Fourier Transform Infrared Spectroscopy (FTIR), X-ray Diftraction (XRD), and
Energy-Dispersive X-ray (EDX). Antimicrobial activity was assessed using agar well diffusion,
minimum inhibitory concentration (MIC), and minimum bactericidal concentration (MBC) assays
against Escherichia coli and Staphylococcus aureus. XRD analysis confirmed the hexagonal crystalline
structure of the QDs, while SEM and TEM revealed uniform particles with average sizes of 8.029 nm,
2.656 nm, and 5.002 nm for 1-hour, 2-hour, and 3-hour reflux durations, respectively. A dose-dependent
antimicrobial response was observed, with the 2-hour refluxed sample showing the highest bactericidal
activity. Overall, mCdTe QDs exhibited higher efficacy against E. coli than S. aureus, highlighting their
potential as effective antimicrobial agents.
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1. Introduction

Pathogenic microorganisms can cause serious health issues, especially in immunocompromised
people [17]. Examples of such organisms include Staphylococcus aureus and Escherichia coli [27]. Their
activity is controlled with conventional antibiotics, but increasing antimicrobial resistance [ 3, 4] affects
their effectiveness. This resistance has raised the prevalence of microbial infections, leading to higher
mortality and morbidity rates [57]. Consequently, there is a continuous search for effective alternative
antimicrobial agents [3, 4.

Quantum dots (QDs), also known as semiconductor nanocrystals, are among the most fascinating
materials in nanotechnology. They are ultra-small, usually ranging between 1.5 to 10.0 nm [67]. They
have unique physicochemical properties as a result of their quantum confinement effects [77]. They also
demonstrate size- and composition-dependent optoelectronic characteristics with excellent structural
stability [5, 6. ODs are commonly employed in biosensing, imaging, multicolor labeling, real-time
tracking, drug delivery, and biological applications [5, 8, 97]. More recently, their potential as
antimicrobial agents has captured researchers' interest. This interest is largely attributed to their high
electron transfer capabilities, which facilitate the production of free electrons and holes, resulting in a
significant pile-up of free radicals [57].
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Among the quantum dots, cadmium telluride (CdTe) quantum dots are of particular interest due to
their compatibility with solution-based processes, tunable photoluminescence, and high photostability
[10]. CdTe QDs are toxic to human cells [5, 117, though their toxicity level depends greatly on the
concentration [57. Strategies such as coating with poly-L-lysine [ 57, surface modification using certain
capping ligands [87, biosynthesis [127], and encapsulation (137 CdTe QDs have been able to be made
more biocompatible.

CdTe quantum dots have shown promise as effective microbicidal agents. For instance, Kumari et al.
used CdTe QDs against soil-isolated Bacillus subtilis, which demonstrated high bactericidal activity
[147. More interestingly, Wansapura and his group utilized chitin-coated CdTe QDs as antibacterial
agents against Staphylococcus aureus and Pseudomonas aeruginosa [15]. The biohybrid exhibited excellent
antibacterial activity against both microorganisms. CdTe QDs were also used against Porphyromonas
gingivalis, yielding good results, with better performance after laser diode 940-nm irradiation [167. The
bactericidal activities of CdTe QDs depend on their ability to generate reactive oxygen species (ROS)
and destroy bacterial membranes [57]. The bactericidal abilities are highly affected by factors such as
quantum dot size, surface chemistry, and synthesis conditions, including refluxing time during
nanomaterial preparation [177].

Refluxing time is a critical parameter in the production of CdTe QDs. It affects their size,
crystallinity, and surface properties, which in turn influence their interaction with bacterial cells [18,
197. For instance, prolonged refluxing times can result in larger QDs with reduced surface energy,
limiting ROS production [20, 217. Conversely, shorter refluxing times may produce smaller QDs with
higher surface energy and enhanced interaction with bacterial cells, increasing their microbicidal
activity [22, 237. Therefore, understanding the effect of refluxing time on the antimicrobial efficacy of
CdTe QDs is important.

The present study aimed to investigate the microbicidal potential of CdTe QDs synthesized at
different refluxing times against selected bacterial species. By demonstrating how refluxing time affects
the size, surface properties, and antimicrobial activity of these QDs, this research explored the potential
use of CdTe QDs as alternative antibacterial agents. Findings from the study could strengthen the
urgency to find new strategies in fighting resistant bacteria and highlight the impact of nanotechnology
on antimicrobial research.

2. Materials and instrumentation
2.1. Materials

The following materials: Tellurium powder, 3-mercaptopropionic acid (MPA), cadmium chloride,
NaOH, and ethanol (99.98%) were sourced from Glassworld, Johannesburg, South Africa, and used as
purchased without any further purification.

2.2. Instrumentation

X-ray diffraction patterns of the synthesized mCdTe QDs were studied using the Malvern
Panalytical Empyrean X-ray diffractometer (Malvern Panalytical, Almelo, Netherlands) with Cu-Ka
radiation (A = 1.54060 A) under a voltage of 40 kV and 40 mA current. Phase identification was
performed with X'Pert HighScore Plus software, version 2.0. FTIR spectra were obtained using a
Nicolet iS50 FTIR Spectrometer (Thermo Fisher Scientific, WI, USA). SEM micrographs were
captured with a Vega 3 Model No. 2011, TESCAN, Brno, Czech Republic, at an accelerating voltage of
20 kV. An energy-dispersive X-ray (EDX) spectrometer (Oxford Instruments, X-Max, Abingdon, UR),
attached to the SEM, was used for elemental analysis of the QDs. TEM analysis was conducted with a
JEOL transmission electron microscope, model JEM-2100, Tokyo, Japan, operating at 200 kV
accelerating voltage and a beam current of approximately 107 pA.

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 10, No. 5: 238-256, 2026

DOI 10.55214/2576-8484.v1015.12913

© 2026 by the authors; licensee Learning Gate



240

3. Experimental Procedure
3.1. Production of MPA-capped CdTe QDs (mCdTe QDs)

The colloidal chemistry technique described in the literature [24] was used with minor
modifications. In brief, 0.069 g of CdCl, was dissolved in 25 mL of distilled water, followed by injection
of 55 UL of 38-mercaptopropionic acid (MPA) and 30-minute deaeration with nitrogen gas. Subsequently,
the oxygen-free NaHTe solution, produced separately by reacting 0.8 ¢ NaBH, (in 25 mL of water at 60
°C) with 0.016 g tellurium powder, was added under vigorous stirring. This experiment was performed
in triplicate. The solutions were then refluxed at 100 °C for 1 h, 2 h, and 38 h, respectively. The solutions
were precipitated using one volume of absolute ethanol and allowed to stay undisturbed for 24 h at 4 °C
before centrifugation for 30 min to obtain mCdTe QDs. The precipitate was dried at room temperature
and stored in the dark at 4 °C to maintain its integrity [257].

3.2. Antibacterial activity of the synthesized mCdTe QDs

Agar well diffusion method [267, minimum inhibitory concentration (MIC) assay [267], and
minimum bactericidal concentration (MBC) test [27] were employed to assess the antimicrobial
activities of the mCdTe QDs refluxed at 1, 2, and 8 hours, at concentrations of 10, 50, and 100 mg/mL
against Staphylococcus aureus (ATCC 25923) and Escherichia coli (ATCC 25922), supplied by the
Microbiology Laboratory, Vaal University of Technology, South Africa. A loopful of the pure bacterial
strain was inoculated into Mueller-Hinton (MH) broth (BioLab Merck, Darmstadt, Germany) and
incubated overnight at 37°C in a rotary shaker set at 160 rpm to reach a concentration of colony-

forming units (CFU) of ~ 106 per millilitre (CFU/mL).

3.2.1. Antibacterial actrvity by the agar well diffusion method

Susceptibility of the test bacteria against CdTe QDs was evaluated at various doses (10, 50, and 100
mg/ml) and refluxing times (1, 2, and 3 h) using a modified method described in literature [287. In
brief, an overnight culture (100 uL) was evenly spread onto an MH agar (BioLab Merck, Darmstadst,
Germany) plate with the aid of a sterile cotton swab. The plates were allowed to dry for 2 min. Holes of
about 5 mm in diameter were bored on the inoculated agar plate using the head of a sterile 200 pL
micropipette tip. About 30 pL of the test samples were deposited into their respective holes. The
positive control (neomycin; 50 mg/mL) and negative control (sterile distilled water) were also loaded
into their respective holes. The plates were sealed with parafilm and incubated at 37 °C for 24 h. The
experiments were carried out in triplicate. The diameter of the clear zones (zones of inhibition) around
the wells was measured in millimeters with a ruler and recorded.

3.2.2. Minimum Inhibitory Concentration (MIC) Test

Sterile 96-well microtiter plates were used in this test to determine the inhibitory potentials of the
synthesized mCdTe QD samples. The bacterial culture used was prepared as follows: about 9 mL of
sterile MH broth was pipetted into three different test tubes. Then 1 mL of the overnight culture was
transferred into the first test tube, followed by serial dilutions up to a 10~ dilution factor, which was
used for the MIC test. About 100 uL of the 10-* dilution factor bacterial culture was injected into all the
wells using a multichannel pipette, followed by the addition of 50 pL of mCdTe QDs samples, neomycin,
and distilled water into the first row of their respective wells in duplicate. A two-fold serial dilution was
carried out down the rows. The plates were sealed with parafilm and incubated at 37 °C for 24 hours.
The parafilm prevented evaporation, contamination, and cross-contamination between wells [29, 307.
At the end of incubation, about 30 UL of 0.02% resazurin dye was added to all the wells, followed by an
overnight incubation. Colour changes were observed. The wells that retained the blue colour of the dye
were noted, and the MIC values recorded.
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3.2.8. Minimum Bactericidal Concentration (MBC) Test

MBC is used to complement MIC results by checking the lethality of the samples [317]. The wells
that retained the blue color of the dye in the MIC experiment were further investigated to determine the
type of antibacterial activity (bacteriostatic or bactericidal) that occurred at various MIC values.
Bacterial suspension from these wells was subcultured by dropping about 50 pL onto MH agar plates
and spreading them with a sterile cotton swab. The experiments were performed in triplicate. Plates

were incubated for 24 hours at 37°C. The lowest concentration with no bacterial growth was considered
the MBC [277].

4. Results and Discussion
4.1. Characterization of Nanoparticles
4.1.1. Fourier Transform Infrared ('TIR) Spectroscopy Analysis

The FTIR spectra of the prepared MPA-capped CdTe QDs at different reflux times are presented in
Figure 1. The characteristic thiol (S—H) stretching vibration of the capping agent (3-mercaptopropionic
acid), typically observed around 2643.5 cm-', is absent, suggesting effective covalent attachment of the
thiol to the QD surface [327. The IR band at around 3346.5 cm™! represents the stretching vibrations of
the O-H from adsorbed water molecules on the surface of the QDs 337 and also indicates effective
binding of the capping agent [847]. The bands at 1341, 1128.4, 995.4, and 822.9 cm-! correspond to C-H
bending, C-O stretching vibrations, C-H in-plane bending, and C-O-O vibrations, respectively, arising
from the capping agent [84, 35]. The vibrational band around 701.6 cm' is assigned to Cd-Te

stretching, confirming the successful formation of CdTe QDs [367]. Similar vibrational bands were
observed in other studies [37, 387.
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Figure 1.

FTIR spectra of MPA-capped CdTe QDs at reflux times of 1, 2, and 3 h.
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4.1.2. X-ray Diffraction (XRD) Analysis

The XRD patterns of mCdTe QDs synthesized at reflux times of 1, 2, and 3 hours are presented in
Figure 2a. Distinct diffraction peaks are observed at 20 values of 23.6, 25.7, 26.4, 30.2, 34.8, 41.1, 45.2,
49.3, and 50.6, which correspond to the Miller indices (100), (101), (003), (102), (013), (110), (112), (201),
and (015), respectively, in all samples, indicating a similar crystal phase. These crystallographic planes
confirm the formation of crystalline QDs with a hexagonal structure, as identified using the Joint
Committee on Powder Diffraction Standards (JCPDS) card number 04-006-7486 (Figure 2b). The
results align with findings in the literature [39, 407]. The sample refluxed for 8 hours exhibited the
highest and sharpest peak, suggesting an improvement in crystallinity, increased crystallite size, and a
more ordered structure due to extended reflux time. The 1-hour sample showed reduced peak intensity,
while the 2-hour sample exhibited the weakest peaks among the three, indicating lesser crystallinity,
smaller crystallite sizes, and higher structural disorder [417]. This correlates with the average particle
size results (Figures 4d-f), where the 3-hour sample has the largest size and the 2-hour sample the
smallest. Overall, the XRD results suggest that reflux time significantly influences the crystallinity and
structural integrity of the QDs, with longer reflux durations producing better-ordered crystals.
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(a) XRD pattern of mCdTe QDs refluxed at 1h, 2h, and 8 h, (b) JCPDS card.

By using the Debye-Scherrer formula, the average crystal sizes of the samples were estimated to be
0.375, 0.211, and 0.462 nm for 1, 2, and 3 hours refluxed samples, respectively [417. The Debye-
Scherrer formula is represented as:

D = (0.892) / (B cos 0)

where D is the mean crystal size, A is the X-ray source wavelength (1.5404 A), B is the full width at
half maximum (FWHM), and 0 is the diffraction angle of the respective peaks (Bragg’s angle).

Nucleation and Ostwald ripening are the two prominent phenomena responsible for differences in
the crystallite sizes of the samples [42, 437. At 1 h, particle growth is still at the nucleation stage,
resulting in large and poorly defined particles. By increasing the reflux time to 2 h, a steady growth rate
is initiated, and particles become smaller and more compact. At this stage, growth is stabilized.
Increasing the reflux time to 3 h causes enlargement of the particles as a result of close association and
tusion of neighboring particles in a process known as Ostwald ripening [377].

4.1.8. Scanning Electron Microscopic (SEM) and Energy-Dispersive X-Ray Spectroscopy (EDX) Analysts

The SEM images of the synthesized nanomaterials are presented in Figures 3a-c for 1, 2, and 38 h-
refluxed samples. The SEM images show clumped crystalline-like particles with a few distinct circular-
shaped particles similar to those in literature [107]. The EDX spectra (Figures 3d-f) show Cd and Te as
the major components of the samples, signifying successful mCdTe QDs production. The ratio of Cd
and Te in the three samples (1 h, 0.54:0.46; 2 h, 0.58:0.42; 3 h, 0.51:0.49) varies, with the 2 h sample
having the highest Cd content. Other elements present are sulfur, carbon, and oxygen, which come from
the 3-mercaptopropionic acid (CsHsO2S) used as the capping agent [44].
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Figure 3.

SEM images of mCdTe QDs refluxed at a) 1 h, b) 2 h, ¢) 3 h and EDX spectra of mCdTe QDs refluxed at d) 1 h, e) 2 h, f) 8 h.

4.1.4. Transmission Electron Microscopy (TEM) Studies

Figures 4a-c represent the TEM micrographs of the synthesized mCdTe QDs at reflux times of 1, 2,
and 3 hours, respectively. Distinct circular-shaped, uniformly distributed particles are observed across
all 8 samples, with notable variations in average particle sizes. At a 1-hour reflux time, the average
particle size was approximately 8.0 nm (Figure 4d). Increasing the reflux time to 2 hours decreased the
particle size to about 2.7 nm (Figure 4e). Further extension of reflux to 8 hours resulted in a significant
increase in average particle size to around 5.0 nm (Figure 4f). These differences in particle sizes are
attributed to initial growth and incomplete nucleation in the 1-hour sample, enhanced crystallization,
controlled nucleation, and stabilized particle growth at 2 hours, and Ostwald ripening due to extended
particle growth at the expense of smaller particles in the 3-hour sample [45, 467. Similar effects of
reflux time on particle size have been reported in the literature [477].
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Figure 4.
TEM micrograph of mCdTe QDs refluxed at a) 1 h, b) 2 h, and c) 8 h, and their respective size distribution curve d) 1 h, e) 2 h,
and f) 8 h.

4.2. Antibacterial Activity of mCdTe QDs
4.2.1. Agar Well Diffusion Assay

Results of the agar well diffusion study of mCdTe QDs against Staphylococcus aureus and Escherichia
coli are presented in Figure 5. The clear zones (zones of inhibition) around the wells indicate the extent
of microbial susceptibility to the quantum dots [267. It clearly shows that the QDs have greater
antimicrobial activity toward E. colz than S. aureus, with the 2 h refluxed sample having the widest zone
of inhibition.
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Figure 5.
Agar well diffusion assay for mCdTe QDs against Escherichia coli and Staphylococcus aureus. 1 h: 1-hour refluxing time; 2 h: 2
hours refluxing time; 8 h: 8 hours refluxing time; +ve: positive control (neomycin); -ve: negative control (milliQ water).

The diameter of the zones of inhibition was measured and recorded in Table 1. It shows that the
synthesized nanomaterials exhibited antibacterial activity at all concentrations and refluxing times. The
measurements show a dose-dependent pattern of antimicrobial activity. The higher the administered
dose, the greater the antimicrobial activity. This is a common phenomenon with antimicrobial agents, as
demonstrated in other works [1, 487. Generally, the mCdTe QDs outperformed the standard antibiotics
(neomycin) as an antimicrobial agent against both test organisms. The 2-hour refluxed sample has the
biggest diameter of the zone of inhibition among the different tested concentrations. This superiority in
activity over other samples refluxed at 1 and 8 hours is due to their smaller size (~2.7 nm; Figure 4e).
The larger surface area-to-volume ratio enhances interaction with microbial cells and makes penetration
of the nanomaterial easier [49, 507.

Table 1.
Zones of inhibition of mCdTe QDs at a concentration of 150 pg/ml in mm against test organisms.

Diameter of zones of inhibition (mm)

Test mCdTe (mg/mL) Neomycin
Microorganisms 10 50 100
1h 2h sh 1h 2h sh 1h 2h sh
E. coli 24.8 | 27.3 | 22.7 | 31.8 £ | 84.7 29 330 =+ (3898 £ |381.7 £ | 273
+ + + 0.94 + + 1.63 1.25 2.06 +
3.30 | 1.70 | 0.47 1.25 0.82 1.89
S. aureus 16.7 | 19.7 12.3 18.0 22.8 =+ 153 + | 203 £ | 243 £ | 190 = 13.3
+ + + (0] 0.94 0.47 1.25 0.47 1.41 +
2.36 | 2.06 | 0.47 1.35

4.2.2. Minimum Inhibitory (MIC) Test
The MIC assay is used to determine the lowest concentration of mCdTe QDs that inhibits bacterial
growth [487. Figure 6 shows the results of the MIC assay using a 96-well plate. Visual examination
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was used to determine the result by observing colour changes from blue to pink. This is because
resazurin dye (blue), which is used as an indicator, is reduced to resorufin (pink) in the presence of viable
bacterial cells, while the blue colour is retained where there are no viable cells [267]. The lowest
concentration where no colour change was observed was noted and recorded as the MIC [17. The
results show that E. coli is more susceptible to mCdTe QDs and align with the agar well diftusion assay
results (Table 1).
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Figure 6.
Minimum inhibitory concentration test result for mCdTe QDs.
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Table 2 displays the MIC values of mCdTe QDs against E. coli and S. aureus at concentrations of 10,
50, and 100 mg/mL and at 1, 2, and 3 hours reflux times. For a fixed concentration, identical MIC
values were observed across the various refluxing times for both test organisms. This indicates that
varying the refluxing time during synthesis does not affect the inhibitory antimicrobial performance of
mCdTe QDs. For neomycin, the MIC results show that it performed well as expected, but the associated
antimicrobial resistance as a conventional antimicrobial agent remains a major setback [517.

Table 2.
Minimum inhibitory/bactericidal concentration test results for mCdTe QDs against test organisms.

MIC/ MBC

Test mCdTe (mg/mL) Neomycin
Microorganisms 1h 2h 3h (Positive
control)
10 50 100 10 50 100 10 50 100

E. coli MIC 12.5 3.125 1.563 12.5 3.125 1.563 12.5 3.125 1.563 > 0.891
MBC NA 12.5 6.25 NA 6.25 3.125 NA 25 12.5 > 0.891

S. aureus MIC 25 6.25 3.125 25 6.25 3.125 25 6.25 3.125 > 0.391
MBC NA 25 12.5 NA 12.5 6.25 NA 50 25 > 0.891

Note: MIC: minimum inhibitory concentration; MBC: minimum bactericidal concentration; NA: no activity.

4.2.8. Bactericidal Concentration (MBC) Test

Further antimicrobial examination of mCdTe QDs was conducted by determining the minimum
bactericidal concentration, which is the lowest concentration of the nanomaterial capable of killing
99.9% of bacterial cells [27, 527]. The results, shown in Table 2, indicate that the bactericidal activity of
the QDs depends on concentration, with 100 mg/mL exhibiting the highest activity. At 10 mg/mL, no
bactericidal activity was observed for both E. coli and S. aureus at any refluxing time, rendering all
samples bacteriostatic at this concentration. Among the samples, the 2-hour refluxed sample
demonstrated the most bactericidal activity, followed by the 1-hour refluxed sample, with the 3-hour
refluxed sample showing the least activity. This finding corroborates the agar well diffusion results
(Table 1). The superior performance of the 2-hour sample is linked to its small particle size, which
facilitates the easy entry of QDs into bacterial cells. Additionally, due to its lower crystallinity, as
indicated by EDX studies, the 2-hour sample contains more defects, leading to increased ROS
production and toxicity [537]. These results demonstrate that refluxing time significantly influences the
antimicrobial activity of mCdTe QDs.

The antimicrobial activity of mCdTe QDs occurs through multiple pathways as shown in Figure 7:
by the accumulation of the heavy metal ion Cd?* within vesicle bodies, leading to cytotoxicity of the
bacterial cell; or by exerting oxidative stress through downregulation of gene expression of the major
antioxidant enzymes of the cell, which are superoxide dismutase and endonuclease IV; or through the
anchoring of the QDs to the phospholipid bilayer at the lipophilic tail end, destroying the outer
peptidoglycan layer of the cell wall [57.
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Figure 7.
Mechanism of antimicrobial activity of CdTe QDs.

The CdTe QDs, through a series of reactions, also generate reactive oxygen species (ROS),
including hydrogen peroxide (H.O.), which can enter the cell and cause cell lysis [9, 507. The increased
susceptibility of E. coli to CdTe quantum dots is due to its gram-negative cell wall structure, which
consists of a thin peptidoglycan layer and a lipopolysaccharide-containing outer membrane. Therefore,
it easily allows the passage of the QDs, causing membrane damage more rapidly [507]. Conversely, S.
aureus (gram-positive bacteria) has a thick peptidoglycan layer, providing better protection against
environmental stress, hence the reduced antimicrobial activity.

4.3. Limitations of the Study

The safety of MPA-capped cadmium telluride quantum dots was not evaluated. Additionally, the
antimicrobial activity of the quantum dots was assessed under ideal laboratory conditions, not in real or
simulated biological environments. Therefore, further studies on biocompatibility and antimicrobial
performance in physiologically relevant systems are essential to advance these nanomaterials toward
practical biomedical applications.
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5. Conclusion

This study demonstrates the successful synthesis of 3-mercaptopropionic acid—capped cadmium
telluride quantum dots (mCdTe QDs) under various refluxing times and establishes their promising
antimicrobial potential against Escherichia coli and Staphylococcus aureus. Characterization of the quantum
dots confirmed the formation of crystalline, nanoscale mCdTe QDs, with particle size strongly affected
by refluxing time. Antimicrobial assessment showed a clear dose-dependent response, with the QDs
exhibiting greater activity against E. coli than S. aureus, due to differences in their cell wall structures.

The 2 h refluxed CdTe QDs demonstrated superior antimicrobial performance among the samples,
evidenced by their largest zones of inhibition and most pronounced bactericidal activity, due to their
smaller particle size, higher surface area, and higher Cd?* content. In contrast, MIC values remained
consistent across refluxing times at identical concentrations, indicating that refluxing time primarily
influences bactericidal rather than inhibitory activity. At 10 mg/mL, all samples exhibited bacteriostatic
behavior against both test organisms, further emphasizing the concentration-dependent nature of their
antimicrobial action.

The findings in this study highlight the importance of refluxing time as a synthesis parameter for
optimizing the antibacterial performance of CdTe QDs. It also reinforces the potential of
nanotechnology-based approaches as an alternative strategy to combat antimicrobial resistance.
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