Taylor & Francis
Online

Home All Journals Nanomedicine

Nanomedicine >
Latest Articles

8 1 0

Views CrossRef citations to date Altmetric

Commentary

Fluorescent carbon dots for sensing

List of Issues

therapeutic moieties

Gaurav Gopal Naik ¥& @ & Vijay A Jagtap
Received 24 May 2024, Accepted 25 Jun 2024, Published online: 16 Jul 2024

66 Cite this article https://doi.org/10.1080/17435889.2024.2373679

Latest Articles

’ '.) Check for updates ‘

LrﬁSampIe our Engineering & Technology journals, sign in here to start your access, latest two full

voliimes FRFF to you for 14 days

[a] Figures & data
v

& References

& Reprints & Permissions Read this article

66 Citations

Ll Metrics



Click to increase image size

NANOMEDIONE
htpsffdol oag/ W, I0B07 17435889 2004 2373670

COMMENTARY

Fluorescent carbon dots for sensing therapeutic moieties

Gaurav Gopal Naik™ > and Vijay A Jagtap®

“Department of Pharmaceutical Chemistry, Yashwantrao Bhonsale College of Phammacy, Affiliated to Mumbai University,

Sawantwadi 416510, India

ARTICLE HiSTORY Recelved 24 May 2024; Accepted 25 June 2024

KEYWORDS Carbon nanomaterals; drug deliveny: vealhaare; nanostroctumes

1. What are carbon dots & what makes them
special?

Carbon dots (CDs) are zero-dimensional carbonaceous
nanostructures that are finely dispersed and are mostly
less than 10 nm In diameter [1). They are spherical
nanoparticles with a carbon core that is frequently sur-
face functionalized and contains sp* and sp? hybridized
catbon entities that enable a variety of interactions with
nearby molecules and electromagnetic waves [2], Quan-
tum confinement and unigue features including photo-
stability, quantum size effects, improved water solubil-
ity, biocompatibility and nontoxicity are all present in
such a low-dimensional system [3,4]. It is noteworthy
to highlight that in 2004, while purifying single-walled
cartbon nanotubes produced by arc discharge technol-
ogy, researchers unintentionally discovered CDs for the
first time. Sun et al, later gave these novel minerals their
names in 2006. CDs can be divided into four groups
according to their basic makeup: carbon nanodots with
an amorphous core, graphene quantum dots with a 2D
layered graphene core, carbon quantum dots (CQDs) with
a spherical crystal core and carbonized polymer dots
with a highly dehydrated crosslinking polymer frame or
a slightly graphitized core, By using readily available car-
bon precursors or creating methods based on microre-
actors, researchers have been forced to reconsider fresh
approaches to nanoparticle synthesis in light of the prin-
ciples of green chemistry [5).

The easy synthesis, abundant functional groups, opti-
cal properties, biocompatibility and water solubility of
CDs have gamered increasing attention. Numerous disci-
plines have made substantial use of these CDs, including
drug determination, targeted drug administration, fluo-
rescence probes, catalysis and cell imaging [6,7). The opti-
cal feature and fluorescence quantum yields of CDs can
he enhanced, particularly through element hybridization,
As a result, a key method for drug detection is fluores-
cence measurement using doped CDs [7].

2. Whatare the different approaches for
synthesis & characterization of CDs?

A salient characteristic that sets CDs apart from other
nanomaterials is their synthesis, which is incredibly sim-
ple and adaptable. The plethora of synthesis techniques
available for the manufacture of CDs can be broadly
categorized into two groups: “top-down" and “bottom-
up” approaches. A top-down approach describes syn-
thetic processes that involve pulverizing bulky carbon
structures using various means such as arc discharge,
laser ablation, electrochermical treatments, acid oxida-
tion and so on in order to synthesize CDs. Generally,
these methods have poor photoluminescence (PL) quan-
tum yields (Q¥s), a complicated purification process, and
a laborious operation procedure. Owing to its adaptabil-
ity and ease of use, the bottom-up method of synthe-
sising CDs, which involves applying synthetic or natural
organic small molecules as carbon precursors, has conse-
quently gained popularity. Common methods including
hydrothermal/selvothermal treatment, ultrasonic oscilla-
tion, pyrolysis, oxidative acid treatment and microwave
irradiation can generally be used (2].

Determining the characteristics of CDs is crucial for
ascertalning their size and form, stability, purity, optical
qualities and surface composition, Accurately analyzing
the gathered data aids in the prediction of action mecha-
nisms as well. It offers a deeper comprehension of the fac-
tors affecting their behavior, which may aid in optimizing
synthesis, Several characterization methods such as high-
resolution transmission electron microscopy, x-ray pho-
toelectron spectroscopy, Fourier transform infrared spec-
troscopy (FTIR), proton nuclear magnetic resonance, x-ray
diffraction, ultraviolet-visible spectroscopy, Raman spec-
troscopy and fluorescence spectroscopy are utilized to
determine their optical, catalytic, magnetic and structural
properties (8,9].
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