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Abstract: Cancer is defined as an abnormal and uncontrolled growth of cells, which may lead
to the development of potentially fatal malignancies. This condition imposes significant
financial burdens on both individuals affected by cancer and the healthcare system. The
phytochemical elements has the capacity to function as agents for chemoprotection and
chemotherapy in many forms of cancer, since they have historically been used for the purpose
of preventing and treating a broad spectrum of diseases. These benefits, which have also been
shown in the literature, include notable antioxidant, anti-inflammatory, antiproliferative,
antineoplastic, and immunomodulatory properties. One of the challenges associated with the
utilisation of polyphenolic chemicals is their restricted bioavailability. A variety of
formulations have been developed to enhance the bioavailability of these drugs, among which
nanonization has gained significant recognition. The primary objectives of this study were
conducting a comprehensive examination of existing scientific literature pertaining to the
molecular mechanisms via which natural polyphenols exert their anticancer effects. The use of
nano formulations in the field of medicine has shown promising potential as chemo preventive
and anticarcinogenic agents.

Keywords: Poly phenol, Platinum nano particles, Flavonoids, cancer treatment, diagnostic
agent.
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1.Introduction:

Despite the continuous advancements in cancer prevention and treatment strategies, cancer
remains a significant global public health issue. This syndrome is characterised by uncontrolled
cellular growth that is not amenable to cessation. In addition, it is observed that malignant
tumour cells possess a tendency to undergo metastatic dissemination, therefore infiltrating and
affecting organs beyond the primary tumour location. The treatment of cancer often involves
the use of a variety of therapeutic approaches, including both pharmaceutical and
nonpharmacological interventions. These interventions may include immunotherapy,
chemotherapy, and hormone therapy. Nonpharmacological interventions include a range of
therapeutic modalities, such as radiation treatment, surgical procedures, stem cell therapy, and
the use of heat.In this study, we aim to investigate the effects of climate change on biodiversity
in a tropical However, it is important to note that the aforementioned approaches, including
chemotherapy, possess notable drawbacks. One such limitation is the inadequate localization
of therapeutic agents to the tumour site, resulting in various adverse effects and potentially
hazardous off-target repercussions.According to the second source,

The unit of measurement known as the nanometer, which represents one billionth of a metre,
is often used in the field of nanotechnology to quantify the dimensions of particles.According
to the source provided, [3]. One of the primary advantages of nanoparticles is the significant
ratio between their surface area and volume, resulting from the arrangement of their atoms or
molecules. These qualities modify the biological and physical characteristics of nanoparticles,
hence enhancing their surface activity.According to the source provided, it is stated that [4].

Polyphenolic compounds, which belong to a significant category of plant secondary
metabolites, include several health-promoting qualities, including antioxidant, anti-
inflammatory, and anti-cancer activity.The user's text is already academic and does not need to
be rewritten. Curcumin, resveratrol, and other flavonoids are representative natural
polyphenols that have been the subject of previous research on their anticancer properties.
Consequently, these compounds have garnered considerable attention from scientists,
prompting more exploration. The primary objective of the present research is to analyse
available evidence about the use of natural polyphenol Nano formulations as medicines with
anticarcinogenic and chemotherapeutic properties. Additionally, the study aims to elucidate the
molecular processes behind the anticancer effects of these formulations.

1. Polyphenols nano formulation for anticancer therapy
Polyphenols have garnered significant attention in the field of cancer due to their diverse
therapeutic and pharmacological effects. Various methods have been used to develop
polyphenol nano formulations, such as liposomes, dendrosomes, nano capsules, and
nanosheets.
The bulk of these nanostructures have significant anticancer efficacy. The polyphenols that
have been investigated in nanoformulations for their potential anticancer effects include
luteolin, quercetin, curcumin, coumarin, baicalein, resveratrol, Epigallocatechin gallate,
honokiol, chrysin, and honokiol. The user has provided a numerical input in the form of a list
containing the numbers 7 and 8.
Polyphenol Nano formulations have been shown to exhibit efficacy against cancer by inducing
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cytotoxic effects at different stages of the cancer cell cycle, activating apoptotic enzymes,
reducing tumour vascular permeability to prevent invasion and metastasis of malignant cells,
causing damage to mitochondria, and inducing apoptosis in neoplastic cells. Induction of
apoptosis is a significant mechanism by which Nano structured polyphenols exert their effects
on cancer cells, hence serving as a crucial signal in the context of anticancer treatment.
Apoptosis, a regulated process of cell death that eliminates unwanted cells from the body, may
be induced by several herbal remedies as a means to combat cancer. The Bcl-2 and Bax
proteins, which belong to the Family proteins of apoptosis-regulating proteins, exhibit
contrasting functions in the process of apoptosis. The protein Bcl-2 functions to inhibit
apoptosis, while the protein Bax serves to increase the process of programmed cell death. The
process of apoptosis, which is controlled by an elevation in the Bax/Bcl-2 ratio, is widely
acknowledged as a primary mechanism via which these pharmaceutical agents induce cell
death in cancerous cells. The given input consists of the numbers 9 and 10.
Throughout history, natural therapies have been extensively used as supplementary and
alternative treatments for managing various forms of cancer and achieving optimum
physiological functioning. The efficacy of traditional drugs delivered in presently available
dosage forms for cancer treatment is limited. Consequently, it is essential to acknowledge the
indispensability of limitations in the realm of cancer therapy. The current situation necessitates
the advancement of precise and safe administration of medication treatments that exhibit
improved therapeutic efficacy. Consequently, there is a need to explore innovative approaches
in drug delivery.The user's text is not sufficient to rewrite in an academic manner. Please
provide more information One notable difference between free polyphenol molecules and those
included in Nano formulation is in their heightened anti-neoplastic efficacy and greater
absorption, hence facilitating passive targeting of malignant cells.The user's text does not
contain any information to rewrite. In the present scenario, this particular condition requires
the administration of reduced pharmaceutical dosages in order to get an optimum response,
while also mitigating the pharmacokinetic challenges often associated with conventional
formulations. Multiple studies have shown that polyphenols possess notable anticancer
properties that may be strategically harnessed, namely by selectively inducing cytotoxic effects
on neoplastic cells while sparing normal cells. In contrast, conventional anticancer medications
have not exhibited comparable selectivity. The user's text does not contain any information to
rewrite.

2. Synthesis of plant-mediated nanoparticles
Because the form, size, chemical compositions, electrical surface morphology, and capping
agent of PtNPs have a significant influence on their industrial and biological capabilities,
researchers have developed novel synthetic ways to control these properties. [14, 15]
Nanoparticles (NPs) may be made using a variety of methods, including biological,
mechanical, and chemical ones. Conventional physical and chemical processes for NP
synthesis are hazardous and may cause environmental harm because they produce toxic by-
products. Additionally, NPs made utilising such dangerous techniques are not suitable for use
in the medical sector, especially in clinical applications, owing to health concerns.
The general synthesis procedures for PtNPs include physical, chemical, and biological
processes, as shown in Figure 1.
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Figure 1. Applications of PtNPs and their methods of preparation
3.1 Physical processes
Aerosol-assisted deposition [16], laser ablation techniques [17], flame synthesis [18], and
electron-beam-induced reduction [19] are recently well-liked physical methods that attempt
to get beyond some of the restrictions of chemical procedures (e.g., organic solvents,

dangerous reagents, etc.). PtNPs are volatilized during the laser ablation process from a
solid source. The laser beam may be used either constantly or occasionally. To achieve
exact PtNP characteristics, this flexible approach depends on temperature, pulse, and
ambient gas pressure control.

Avoiding unfavourable stabiliser, coating, and solvent contaminations is the main
advantage of this approach, which may be important in nanomedicine.[20]However, it is
challenging to alter the size, shape, and manufacturing yield of Pt NPs, and nothing is
understood about how they are made. The use of Pt NPs is restricted by these
limitations.[21] Such Pt NPs' cellular environment lifespan may likewise provide
challenges. The NPs produced by laser ablation stay stable in aqueous solution even in the
absence of stabiliser because to the electric repelling influence caused by charges on the
surface of the NPs.[22] However, Pt NPs may precipitate and aggregate when incubated in
complex environments such cell culture medium and high ion concentration solutions,
which might be troublesome for biological research.Cathodic corrosion, which transforms
a bulk alloy electrode into a suspension of NPs with the same composition, is another
straightforward physical technique for producing PtNPs for various applications.[23]All
methods, meanwhile, have comparable drawbacks such limited manufacturing yield and
size adaptability.
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Vapour deposition, flame spray pyrolysis, ball milling, arc discharge, laser ablation, and
sputter deposition are a few of the physical techniques that have been utilised.[24]

3.1.1 Laser Ablation

By shining a laser beam on a solid surface (or rarely a liquid surface), material is gradually
removed by laser ablation. It serves as an easy and affordable alternative to electrical heating.
Although it has a high cost of energy generation, laser ablation has an acceptable total energy
efficiency. A material absorbs the transmitted laser energy when it is exposed to a laser flux,
turning it into plasma. Because of the challenges with aggregation and inadequate degradation
associated with laser ablation of solid metal (pulsed laser ablation in liquid), several researchers
have shown the creation of PtNPs by PLAL in prior investigations. [25, 26, 27]

3.1.2 Solvothermal Processes

As a result of the reactants becoming more soluble, solvothermal processes allow reactions
to occur at lower temperatures. Using polar solvents at pressures and temperatures above
their typical boiling points, it is a low- temperature process.?®!

3.1.3 Inert Gas Condensation

IGC methods are used to evaporate metals in vacuum chambers under a 100 Pa inert gas
pressure.

IGC is a very effective technique for producing superior platinum and silver nanoparticles.
In the IGC procedure, metal atoms are struck by gas atoms, which results in the loss of kinetic
energy and crystallisation of the latter into tiny particles in liquid nitrogen. The process for
making gold nanoparticles is similar.[29]

3.2 CHEMICAL PROCESSES

Pt NPs were produced using chemical methods both in solution phase and on the solid surface
of the supporting material. Materials for supporting, including such nanotubes or even silica,
can be used to create the solid support. Chemical techniques are simple and cheap to explore
with. Platinum metal precursors like chloroplatinic acid and platinum chloride are reduced
to produce Pt NPs. A solvent that is organic or agueous contains the precursor. A reducing
agent is required to convert soluble precursors into solid NPs. This starts a process of
chemical conversion. Sodium borohydrate is a common reducing agent for chloroplatinic
acid (NaBH4).[%0 31

Temperatures, reducing/capping agents, size, and shape must all be carefully managed
during the production of Pt NPs. The ingredients and circumstances for the generation of Pt
NPs have been optimized through several investigations. The three main components in the
production of Pt NP are the metal precursor, a reducing agent, and a capping/stabilizing
agent. Aggregate should be avoided in the strategy. Chemical processes have a numberof
advantages, such as low cost, strong surface chemistry flexibility, simple chemical
modification, good yields, reasonable sized control, heat resistance, and reduced dissipation.
Low quality, the use of risky different chemicals, and the possible danger that organic
solvents pose to humans and the environment are some of the downsides. 2 %I

3.1.1 Reduction in Nonpolar Solvents

The most popular method for making metal nanoparticles (NPs) involves chemically
reducing metallic ions contained inside inverting micelles in a non-polar solvent (MNPS).
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MNPs are synthesized from a metal salt solution dissolved in water, which are then
combined into reverse micelles and chemically reduced. Since sizeof the particles is crucial,
the quantity of micelles as well as the liquid ratio should be properly controlled.* 2

3.1.2 Fusion Approach
Adam and his colleagues used a fusion technique at 450°C to manufacture bulk type
PtO2 in the early 1920s. Various procedures were used to convert the material into
PtNPs. However, hazardous substances are frequentlyused in these approaches. ¢

3.1.3 Wet Chemical Reduction
To more effectively control particle size, wet chemical reduction is often used. Chemical
reducing agents that can be employed include potassium bitartrate, sodium borohydride,
methyl polyethylene glycol, elemental hydrogen trisodium, citrate dihydrate and
ascorbate. Temperature, reducing agent, and precursor platinum compound
concentration all influence the size and structure of the NPs generated.7]

Other Chemical Methods

Some other techniques for chemical synthesis include sol-gel, chemical vapor deposition
(CVD), sono decomposition, hydrolysis, confined reaction, thermal decomposition,
pyrolysis, micro emulsion, photochemical reduction, hydrothermal, polyol synthesis,
chemical vapor deposition, electrochemical process and plasma enhanced chemical
vapor.

3.2Biological synthesis of platinum nanoparticles

Microbially synthesis of Pt NPs by multicellular and unicellular organisms can result in
low-cost, monodisperse, environmentally friendly, less or non-toxic, low-waste, and
large-scale production alternative to physical and chemical approaches. Mild reducing
agents quickly decrease noble metal nanoparticles made via biological synthesis. It has
been found that plants, fungi, bacteria, seaweeds and cyanobacteria all produce narrow
size distribution and stable Pt NPs. Pt NPs have also been produced using bio-derived
materials like hydrophilic sugar solutions. Using an extracts of the Indian brown
seaweed Padina gymnosperm, Ramkumar et al. created polyvinylpyrrolidone (PVP)
polymer doped Pt NPs with diameters of 10-60 nm. It was revealed that PVVP/Pt NPs are
excellent antibacterial agents against harmful microorganisms. !

The morphology of PtNPs produced by biological processes is determined by the
platinum precursor content as well as the temperature or pH of the reaction mixture.
PtNPs of small size form at high temperatures and pH.One of the limits of biological
synthesis is the ability to control the size and form of PtNPs that areproduced.
Plant extracts utilized in green synthesis also contain a variety of active compounds that
can pose complications during isolation and purification. However, as compared to
alternative approaches, the advantagesof biological synthesis outweigh the drawbacks.
These platinum nanostructures are still in their early stages of development, but they
already display attractively well-structured particles that show promise as a therapeutic
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3.Plant-based nanomaterials
Greener synthesis techniques are being devised and studied to avoid the usage of harmful
compounds during thesynthesis of NPs, as previously stated. Plant-mediated NPs synthesis
is an environmentally friendly and green synthesis method that adheres to green chemistry
principles. Plant extracts have long been utilized to make metallic nanoparticles. "

Additionally, Pt NPs have been made from plant resources. (> 4> 431 Since they are created
in an environmentally benign way, NPs made from plant extracts are especiallysuited to
situations where NPs must interact with biological beings.

Additionally, the use of potentially hazardous compounds that might otherwise pollute the
environment is avoided while using plant material in synthesis. NPs are made from plant
extracts that include a variety of phytochemicals that have medicinal benefits.

These phytochemicals help to stabilize NPs and might improve the quality of man-made
NPs. In order to synthesize NPs, a medicinally relevant plant extract is chosen above other
biological techniques. It has already been discovered that certain plant extracts can create Pt
NPs. [ 41 |t has been reported that Gloriosa superba dried tuber powder was used to make
a plants tuber extract used in the manufacture of Pt NPs. The precursor PtCI6 2- ions may be
transformed into 0.8-3 nm spherical Pt NPs by the tuber extract in just 5 hours. Similar to
this, leaf extract from the long-used medicinal herb Barleria priorities was used to make 1-2
nm Pt NPs. There are fewer studies demonstrating the use of plant extracts in the manufacture
of Pt NPs than for other types of metallic nano particles.!®!

Scanning electron microscope (SEM) transmission electron microscopy, Fourier transform
infrared UV-visible spectroscopy, and EDS profiling have all been used to confirm that Pt
NPs were synthesized from the extract of Fumariae herba.[*’]

The original NPs had a diameter of 30 nm and were either hexagonal or pentagonal in form.
Similarly, Jatropha gossypol and Jatropha glaundulifera leaf extracts were used to make 100-
200 nm small square and dodecahedron-shaped Pt NPs.[*8l Similar to that, black cumin seed
extract was used to make 1-6 nm sphere Pt NPs (Nigella sativa L).[*%]

Application of platinum nanoparticles

Potentially innovative materials are being created as a result of nanotechnology. Metallic
NPs, in particular, are of interest because of their diverse range of disciplinary uses. Pt NPs
have a diverse set of physical, chemical, and biological applications as well. Their unusual
physical and chemical features are responsible for their multi- functionality.%the uses of Pt
NPs are discussed in the next section.

5.1Biological applications
Due to their unique electrical and physiochemical characteristics, Pt NPs offer a wide
range of biological uses. They have become the most efficient technology biomaterials
for applications in imaging, diagnostics, and drug delivery. The sections below describe
how Pt NPs can be used in biology.[%
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5.2Cancer therapy
5.2.1 Chemical cancer treatment

Although most cancer medications are Pt-based, Pt has been employed in cancer
treatment.l®?the next generation of Pt medicines with changed nano formulations is now
being developed. Bacitracin-Pt NPs (Bac— PtNPs) with a spherical form have been
created to exhibit strong anti-tumor action in vivo and in vitro.Bac- PtNPs with a
spherical shape had cubic crystalline structure and were water stable.Bacitracin's
functional groupsacted as bonding moieties and aided in the development of Pt NPs.
Titanium dioxide and Silicon dioxide nanostructures containing 3-4% Pt have been
shown to have anti-cancer activity, and they are now used to treat cancer.[®®l These
nanostructures drastically decreased the size and mass of a rat tumor after treatment.>*
Pt NPs have additionally demonstrated their ability to pass the blood-brain barrier and
encourage cellular death in tumors when used in the treatment of brain cancer.

5.3Photothermal therapy and radiotherapy

Due to the obvious side effects of chemotherapeutic, malignant tumors are being treated
using a more effective and site-specific method. The introduction of Pt NPs makes
photothermal therapy non-invasive.8! When Pt NPswere exposed to radiation, they
increased cellular temperature, resulting in protein denaturation, membrane rupture,
DNA/RNA damage, and eventually apoptosis. Researchers mostly used noble NPs,
graphite NPs, copper sulphide, and carbon nanotubes for the therapy of cancer.These
nanoparticles have the capacity to absorbnear-infrared laser light and convert it to heat.
Combining Pt NPs' cytocompatibility and catalytic abilities has improved the
photothermal treatment. Pt NPs with a size of 5-6 nm is indicated for photothermal
therapy.’]

S.4Antibacterial agent

The existence of multidrug-resistant germs poses the biggest risk and challenge to the
development of antibacterial medications. In the production of bactericidal agents,
metal-based nanoparticles (NPs) like Pd, Cu, Ag, Cu, Au, ZnO and TiOz2 are frequently
used. The therapeutic potential of these NPs has been constrained by the unfavorable
effects of their use. Platinum ions have been found to have strong antibacterial activity
against

E. coli.[® On the other hand, it is yet unclear if Pt NPs have antimicrobial potential. Pt
NPs have been demonstrated to have a significant bacteriotoxin effect by upregulating
intracellular ATP synthesis, limiting growth, and harming DNA.B® An enzyme that
stops cellular development is expressed more frequently as a result of increased ATP
synthesis brought on by exposure to Pt NPs. Pt nanoparticles of small size been shown
to be bacteriotoxin at low concentrations. With larger NPs soaking onto the cell
membrane and smaller NPs readily penetrating bacterial cells, TEM study showed that
size played a critical role.[®%Additionally, it has been discovered that Pt NPs have
antibacterial action against both gram-positive and gram-negative pathogens.!®! Pt ions
can penetrate gramme negative bacteria's peptidoglycan-based cell wall. Pt NPs may
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potentially be able to treat drug-resistant E. coli.[6? &

5.5Nanomedicine

Pt NPs are scavengers of oxygen radical’s species found in the environment and
antioxidants. They are an excellent component of nanozymes for treating diseases
brought on by oxidative stress. Saponins were used to functionalize Pt NPs, resulting in
saponins-Pt conjugates with substantial antioxidant activity.The conjugates blocked the
MAP kinase pathway and regulated the synthesis of macrophage inflammatory protein-
2 (MIP- 2).1%4I Pt NPs have been shown to inhibit cancer and heart disease due to its in
vitro enzyme-like properties. Pt NPs have a high in vivo tolerance due to their stability
in acidic cellular vesicle settings. ]

Reactive oxygen species (ROS), which can kill cells when exposed to UV-A, X-Ray, or
acoustic radiation, have been discovered to be inhibited by platinum nanoparticles (Pt
NPs).[%6. 671 pt NPs are said to mimic the enzymatic activities of catalase and horseradish
peroxide when they are included in dendrimers.l®®\When enclosed within the cavity of
apoferritin, Pt NPs have the ability to quenched peroxidase and oxidative ions both in
suspension cultures fluid and inside the cell. Additionally, it can increase antioxidant
activity.[5

5.6Nanodignosis

Pt NPs are frequently employed to make medical diagnoses.[’™™ Fluorescence For
diagnostic purposes, Pt NPs are utilized in biocompatible bio-imaging probes. Pt
nanoparticles are a part of catalytic nanomotors, which are utilized in the construction
of molecular devices and the detection of moving particles.’¥1 Pt NPs are a suitable
source of replacement enzymes that can be used in diagnostic procedures.l’? high
catalytic activity even at high pH, affinity for horseradish peroxidase (HRP) substrates,
Stability, temperature and protease resistance are just afew of the benefits of platinum
nanoparticles (Pt NPs).

Some of the compounds that can be found in the human body include metal ions,
penicillin antibiotics, medications, hydrogen peroxide, glucose, viruses, cholesterol,
L-cysteine, choline, acetylcholine, proteins, bacteria, and antibodies.[”®lIn the enzyme-
linked immunosorbent test for the colorimetric detection of rabbit IgG utilizing the
substrate 3,3',5,5'- tetramethylbenzidine (TMB) and peroxide, Pt NPs act as Heparin
enzymes when they bind with anti-RigG antibody (H202). Using encapsulating Pt NPs
in a microporous silica matrix, level free DNA is detected.l’¥ Utilizing 4-
mercaptophenylboronic acid synthesized Au@Pt NPs, the TMB oxidation process is
used in the incredibly sensitive test for the identification of E. coli. Mercury in the
environment has also been detected using sensors based on Pt NPs.["]

Polyphenols and flavonoids-based Pt-NPs and their biomedical applications
In-depth discussion is given regarding the biological efficacy of the flavonoid and
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polyphenols used in MNP synthesis. The total flavonoids identified in Alternanthera
tremella and Coriandrum sativum leaf extractst’®lwere tested against P. acnes, Malassezia
furfur, and human breast adenocarcinoma cells and were found to be effective as antiacne,
antidandruff, and anti-breast cancer agents.[’”: 78

6.1Mechanisms of flavonoids-mediated NP synthesis

Flavonoids are a class of polyphenols that includes chalcones, flavones, isoflavones,
flavanones, flavanols, and anthocyanins,”® among others. Flavonoids have a variety of
pharmacological ~ actions, including  antioxidant,®  anti-inflammatory, !
immunomodulatory,® and anti-cancer properties.®3l Higher plants can be used to
extract flavonoids.The human diet has a wide variety of these vibrant fruits and
vegetables, including Ericaceae (blueberries), Rutaceous (citrus fruits), Apiaceous
(parsley), Theobroma cacao's and Rosaceae (apples),®! as well as the renowned
delightful product, dark chocolate.®! They come in red, orange, or yellow hues (apple),
Numerous studies have shown that flavonoids have anticancer properties.!

The flavonoids known as baicalein is found in the roots of Scutellarin later flora and
Scutellarin baicalinase. Berberine nanoparticles with dual-targeted ligands of folate and
hyaluronic acid reduced cell survival and inhibited tumor development in human lung cancer
A549 and paclitaxel-resistant lung cancer A549/PTX cells ina xenograft mice model of
A549/PTX87.18781 Chrysin is a flavonoid that may be extracted from numerous plants, such
as Passiflora species, and different mushrooms, such as Pleurites ostreatus.® Chysin has a
number of pharmacological effects, including anti-inflammatory, antioxidant, and anticancer
properties.*®) Human hepatocellular carcinoma HepG2 cells' ability to proliferate was
decreased by chrysin nanosuspension, indicating that it has anticancer effects.’%

Despite being present in several plants, green tea has the largest amount of EGCG.[Y In both
human and animal cells, the flavonoid demonstrated anticancer effects in a variety of ways.
The EGCG produced as Ca/Al-NO3 layered double-hydroxide nanoparticles inhibited
colony formation, induced apoptosis, and decreased cell survival in human prostate cancer
PC-3 cells.®? In another study, it was found that chitosan nanoparticles of EGCG caused
human melanoma Mel 928 cells to undergo apoptosis through increased Bex levels,
increased G2/M phase cell cycle arrest, and poly (ADP-ribose) polymerase (PARP)
proteolytic processing, initiation of gene transcription and p27, inhibition of cyclin and D3,
and decreased Bcl-2 and caspase-3.°%%4

Green tea polyphenols, of which EGCG constitutes a major portion, were Nano synthesized
using graphene nanosheets and demonstrated anticancer effect on colorectal cancer HT29
and SW48 cells via photothermal death.[*®IThere is a lot of the yellow crystal flavonoid
luteolin in the vegetables and plants that people eat.[®®! In human MDA-MB-231 cancer cells,
phytotherapies containing luteolin decreased cell viability and reduced the expression of
Nrf2 and its associated downstream gene Ho1, suggesting anticancer effects.[*”]Additionally,
the formulation decreased the sensitivity of cells to the chemotherapeutic drug doxorubicin.
Another study found that tumor development and colony formation suppression showed that
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luteolin Nano synthesized with PLA- PEG polymer had anticancer properties against TU212
brain and neck epithelial cancer and lung cancer H292 cells. Additionally, similar results
were demonstrated in a neck and head cancer xenograft mouse model, which led to
tumorigenesis and size reduction.[®® Another widely dispersed flavonoid is quercetin, which
can be found in a variety of foods, including apples. Supplements containing quercetin are
used to prevent cancer.[*®1 By enhancing apoptosis and reducing mRNA transcription of Nrf2
downstream genes NQO1 and MRP1, phytotomies synthesized with quercetin nano showed
anticancer effects in human breast cancer MCF-7 cells, but it had no effect on Nrf2. In a
separate study, quercetin Nano, synthesized in lipid nanoparticles, was shownto have
anticancer effects on human breast cancer and to prevent the proliferation of cancer cells.
tissues MCF- 7 [100, 101,102]

Table 1 Summary of advantages and disadvantages of PtNP synthetic methods

Synt Advantages Disadvantages
hesi
S
met
hods
Accurate control of NP size Use of capping and
and shape High reaction reducing agents, organic
yield solvents, and surfactants
Chemical High versatility in surface Possible toxicity related to
chemistry Biocompatible residual reagents and
capping/reducing agents andnon- capping agents Possible
toxic solvents endotoxin and bacterial
Accurate control of NP size contaminationGreen
and shape High reaction reagents.
yield Possible  endotoxin and
Easy post-synthesis functionalization bacterialcontamination
Purity High amount of
No solvent waste  Highly
physical contamination No diluted solution
coating Difficult size and shape
contamination tenability. Possible NP
stability issue in a
biological environment
Green synthesis Highly diluted solutions
Absence of toxic reaction Difficult size and shape
Biological solvents Large-scale tunability Possible
synthesis endotoxin and bacterial
contamination
Difficult purification
procedures
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PtNPs in Nano diagnostics

Pt NPs have generated interest in recent years for biomedical applications. As a brand-new,
biocompatible bio- imaging probe, fluorescence Pt nanocrystals have been successfully
developed for therapeutic use.[*% A exciting idea is to build molecule devices and motion-
based sensing systems using Pt nanoparticle in catalytic nanomotors. For instance, recently,
the movement of chemical driven nanomotors based on basement Au-Pt nanostructures has
been used to detect silver ions, DNA, and ribosomal RNA, acting as the basis for new
diagnostic procedures. PtNPs have proven to be the best option for replacing the enzyme in
diagnostic procedures.PtNPs have a number of benefits, including protease resistance,
purification, ease of synthesis, stability, considerable catalytic properties even at high
temperatures and pH levels, and affinity for HRP substrate.[*%4]

DNA-stabilized PtNPs demonstrated an eight-fold greater affinity for tetramethylbenzidine
compared to unsterilized HRP enzyme (TMB). Both an amperometry biosensor and a
chemiluminescent interaction of luminol with H202 mediated by aptamer-PtNP complexes
are utilized to detect thrombin.

PtNP-based colorimetric methods have been used to detect DNA, cancer cells, tumor
markers, metal ions, penicillin antibiotics, medicines, acetylcholine, cholesterol, hydrogen
peroxide, glucose, L-cysteine, choline and proteins, viruses, bacteria, and antibodies.
Overall, the synthesis of Pt NPs and a thorough knowledge of their interactions with
biological systems could have a substantial impact on the creation of point-of-care systems
for the identification of environmental contaminants and biomarkers.

Conclusion

Platinum-based biomolecules have piqued interest for a number of years.For instance, the
capacity of platinum-derived pharmaceuticals to eradicate tumour cells has been extensively
investigated. Due to their non-selective actions on both cancer and healthy cells, these
chemotherapeutic drugs have a number of drawbacks, including substantial dose-dependent
acute and chronic adverse effects. The advancement of energy applications, electronics,
biotechnology, and medicine delivery has benefited from the creation of nanomaterials with
favourable environmental qualities. Platinum nanoparticles (Pt NPs) are a form of metal NP
that have many benefits, including anti-tumor and anti-bacterial activity, making them
desirable candidates for a variety of medicinal applications. PtNPs' remarkable behaviour in
several applications has made methods for their synthesis and characterisation increasingly
important. Therefore, polyphenols are good prospects for forthcoming cancer research. Nano
formulation methods have been proposed as viable replacements for traditional drug delivery
systems because they provide distinctive drug delivery properties. Through a number of
processes, nanonization may boost the anti-cancer therapeutic benefits of natural polyphenols,
bringing up a brand-new field of oncology study.There is still a lot of work to be done before
these drugs may be offered, including evaluating their effectiveness and safety on healthy and
cancer-bearing individuals in preclinical and clinical settings. The fact that each of the
aforementioned formulations was tested in cell and/or animal cancer models must be
emphasised.
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