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Abstract  A nanoparticle (NP) is a microscopic particle 
with a length of two or three dimensions greater than 0.001 
micrometer (1 nanometer =10−9 metre). NPs may be 
classified into different classes based on their specific 
properties, shapes or sizes, and high surface 
area-to-volume ratio. Nanoparticles have a remarkable 
capacity as 'magic bullets' stacked with herbicides, 
fungicides, supplements, fertilizers or nucleic acids, 
specializing in expressing plant tissues to deliver their 
charge to the appropriate piece of the plant to perform 
desired outcomes. The smart design and synthesis of a 
library of nanomaterials, exact control over their 
physicochemical properties and simplicity of their surface 
functionalization to assemble explicitness is to be certain 
fundamental for the achievement of disease treatment and 
harmfulness in the biological systems. Green techniques 
for nanomaterial synthesis observe natural organic 
systems to nanomaterial production. Green synthesized 
nanomaterials are at present powerful and significant tools 
for protecting the drug from the dangerous surroundings in 
addition to overcoming the organic obstacles to access of 
the drug in targeted tissues and dealing with drug resistance. 
NPs were extensively utilized in numerous biomedical 
applications, site-specific drug delivery systems and 
cellular uptake because of their inert nature, stability, high 
dispersity, non-cytotoxicity, and biocompatibility. 
Nanoparticles may be programmed for recognizing the 
cancerous cells and giving selective and correct drug 
delivery avoiding interaction with the healthy cells. 
However, usage of those NPs is restrained through factors 
like lack of stability in adversarial environment, concerns 
regarding bioaccumulation and toxicity, need of relatively 

trained employees for device assembly and operation, and 
problems with reproducibility and affordability. 

Keywords  Anticancer Activity, Drug Delivery, Green 
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1. Introduction
The term “nanotechnology” was coined by Taniguchi in 

1974, but its conceptual establishment was set down by the 
Nobelist Richard Feynman in his well-known lecture 
“There’s plenty of room at the Bottom” on Dec 29, 1959. 
NPs are often characterised by their dimensionality, 
morphology, composition, uniformity, and agglomeration 
[1], since they can be spherical, tubular, irregularly shaped, 
and may also exist in fused, aggregated, or agglomerated 
forms [2]. Dimensionality refers to their shape or 
morphology, based on which they can be classified as 
zero-dimensional (0D), one-dimensional (1D), 
two-dimensional (2D), or three dimensional (3D) NPs [3]. 
The significance of these materials was acknowledged 
when analysts found that size can impact the 
physiochemical properties of a substance e.g. its optical 
properties. A 20nm gold (Au), platinum (Pt), silver (Ag), 
or palladium (Pd) NP has characteristic red, yellowish 
gray, black or dark black color, respectively. 

The utilization of existing chemotherapeutic drugs is 
currently limited by factors like poor specificity, 
expensiveness, high toxicity, various incidental effects, 
and rise of drug resistance. Notwithstanding the movement 
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of early finding and treatment, it is imperative to discover 
alternative therapies, tools and drugs to conquer the present 
circumstance.  

In recent times, biosynthesis of NPs is recognized as a 
viable and facile alternative methodology, mainly due to its 
green chemistry principles. The significance of taking 
advantage of NPs as potent drug delivery systems (DDS; 
for the counteraction and treatment of various infections) is 
living of their advanced bio-availability, managed and 
sustained drug release, excessive drug loading capacity, 
extended circulation time, more suitable intracellular 
penetration and targeted delivery to precise sites or organs, 
protection of the active factor towards physiological pH, 
enzymes, and moisture, and usage of different strategies of 
administration, like oral, nasal, intraocular and parenteral 
[4]. Nano drug particles and development of nano 
formulations for drug delivery have been seriously 
contemplated, particularly their production, stability, 
characterization, formulation, delivery, and biological fate. 

Nanomedicine is the branch of medicine that uses the 
study of nanotechnology in the prevention and fix of 
different illnesses utilizing nanoscale materials, like 
biocompatible NPs, for different applications including 
diagnosis, drug delivery, sensory, and actuation purposes 
in a living being [5-9]. Drugs with extremely low solubility 
have diverse biopharmaceutical delivery problems for 
example, restricted bio accessibility after intake via mouth, 
reduced diffusion capability into the outer membrane, 
requirement of better amount of intravenous intake, and 
undesirable eventual outcomes, subsequent to traditionally 
formulated vaccination process. In any case, these types of 
obstacles may be overcome through using nanotechnology 
techniques in the drug delivery mechanism [10]. The 
designed DDSs are either assigned to a particular region or 
are expected for the controlled arrival of restorative 
specialists at a specific site. Their development 
incorporates self-assembly, where in well-defined 
structures or patterns are spontaneously formed from 
rudimentary building blocks [11]. 

The eco-friendly strategies of synthesis of NPs contain 
using plants, biological, or microbial agents as decreasing 
and capping agents. However, the knowledge about NPs is 
currently insufficient, and many challenges remain in the 
field of nanotoxicity assessment, resulting in a deficiency 
in effective regulation regarding usage of NPs.  

Green synthesis of NPs using extracts of plant is 
regarded as an advancement due to issues with 
conventional methods, like NP yield, stability, ion 
reduction mechanism, and as a consequence, their 
environmental friendliness [12]. Plant extracts might act 
both as reducing agents and stabilizing agents during the 
synthesis of NPs. The source of the plant extract is known 
to influence the characteristics of the NPs. The main aim of 
green synthesis is to minimize the use of toxic chemicals to 

prevent the environment from pollution, thus, enhancing its 
popularity. The negative aspects of this technique are 
unpredictable shape, size, crystal growth, possible 
endotoxins, stability, aggregation, and time-consuming 
purification processes. 

Stable NPs can be prepared using chemical methods as 
well, but they are hardly conducive to biomedical 
applications, especially as DDSs. Also, they lead to 
concerns in regards to, drug action, biosafety and medical 
application. In this manner, it is vital to expand appropriate 
strategies for the synthesis of NPs from organic systems 
that are convenient and adaptable. 

A potential utilization of these green NPs is targeted 
drug delivery, which is better than conventional drug 
therapy, because it focuses on the vitally influenced region 
and conveys the drug locally, in this manner, limiting the 
incidental effects caused by conventional drugs [13]. The 
essential objective of developing anticancer agents is 
shortening the different incidental effects caused by 
conventional drugs and to improve the selectivity and 
efficiency of the drug [14]. Many recent studies have 
focused on synthesizing potent systems for targeted drug 
delivery, like NPs, quantum dots, polymer gels, Fe3O4, and 
ZnO [15]. 

The noble metal NPs, like Ag, Au, and Pt, show 
potential in the medical field, for diverse purposes such as 
use as a sensor and for biomedical imaging [16,17]. An 
overview of the therapeutic utilization of green synthesized 
NPs is presented here. 

2. Silver Nanoparticles (AgNPs) 
Potential applications of AgNPs in biomedicine 

incorporate imaging applications and chemical sensing. 
AgNPs are synthesized utilizing different techniques, such 
as chemical, electrochemical, photochemical, laser 
ablation, and other techniques [18]. Despite the fact that 
bulk Ag is thought of “safe,” AgNPs should be analyzed 
for environmental impact and biocompatibility in case they 
are to be produced for in vivo usage on a large scale 
[19-21]. 

Nanomedicine has made a present day horizon 
withinside the future improvement of anticancer 
procedures. Conventional malignancy treatment like 
radiotherapy, medical procedure, or chemotherapy, has its 
limits due to drug toxicity, drug resistance problems, 
unpredictable aspect outcomes, and lack of specificity. 
AgNPs conquer those conquer via way of means of 
decreasing aspect outcomes and enhancing the 
productiveness of disease treatment. One in their unique 
additives is the capability to move distinctive biological 
limitations and to offer targeted delivery of medications. 
[22].
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2.1. Anticancer Activity of Biologically Synthesized 
AgNPs 

The anticancer actions of biologically synthesized 
AgNPs were concentrated on utilizing both in vitro and in 
vivo models. A few examinations have exposed that with 
increasing concentration of AgNPs, the viability of most 
cancers cells decreases [23,24]. 

The concentration of AgNPs and effect of time on 
inhibition of cell viability and membrane leakage have 
been assessed utilizing an assorted methodology [25,26]. 
Usually, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl 
tetrazolium bromide (MTT) measure, evaluation of 
reactive oxygen species (ROS), reverse transcription 
polymerase chain reaction (RT-PCR), and western blotting 
techniques are utilized for evaluation of the ability of 
AgNPs to inhibit cell development and mediate cell death 
[25-28]. In vitro cytotoxic activity in a dose-dependent 
manner was assessted for green synthesized AgNPs from 
various plants, namely Vitex negundro, Acalypha indica, 
Euphorbia nivulia, and Premna serratifolia. 
MCF-7(human breast adenocarcinoma) cell lines were 
treated with AgNPs acquired by the usage of Erythrina 
indica and Andrographis echioides extracts. In the two 
cases, the development of cancer cells was repressed after 
AgNPs concentration-response relationship [24]. 
Comparative outcomes were found in different 
investigations. AgNPs obtained utilizing Ganoderma 
neo-japonicum Imazeki and Artemisia marshalliana 
Sprengel extracts exhibited cytotoxic potential against 
human gastric (AGS) and breast cancer (MDA-MB-231) 
cell lines, respectively [26,28]. Anticancer activity of 
AgNPs relies upon factors, for example, the source of 
synthesis of NPs and the type of cell lines targeted [29]. 

The cytotoxicity of AgNPs, arranged using Sargassum 
vulgare, towards disease cells was evaluated by checking 
out their effect against human myeloblastic leukemia 
(HL60) and HeLa cells in contrast to normal peripheral 
blood mononuclear cells (PBMC). HL60cells were 
impacted by AgNP-intervened toxicity while the normal 
PBMC experienced less harm [25]. In a further report, 
AgNPs created through green science approach by means 
of Cleome viscosa plant extracts was in vitro considered in 
contrast to human malignancy cell lines A549 (Human 
lung adenocarcinoma) and PA1(Ovarian teratocarcinoma 
cell line). The outcomes inferred that green integrated 
AgNPs could hinder malignancy cell development and 
give incredible potential in the therapy of disease [27]. 

Another modern technique is the preparation of AgNPs 
in aqueous media utilizing emitted light as the catalyst. 
This technique is impartial of NP seeds or dangerous 
reactants. The prepared nanocomposite exhibited excessive 
antimicrobial activity towards the examined bacterial 
strains [30]. Different plants that have been used for green 
synthesis of AgNPs as antimicrobials are Centella asiatica, 
Citrus sinensis, Phlomis bracteosa, Solanum tricobatum, 
and Syzygium cumini extracts. These safe AgNPs 

confirmed greater bactericidal activity [31]. The 
photosynthesized AgNPs displayed remarkable 
antibacterial activities towards the examined pathogenic 
bacteria, Acinetobacter baumannii, Bacillus cereus, 
Pseudomonas aeruginosa, and Staphylococcus aureus [32]. 
AgNPs synthesized utilizing long a peel powder 
additionally exhibitedantitumor ability in lung cancer 
chemoprevention and chemotherapy, particularly for 
early-stage intervention [33]. 

2.2. AgNPs for Targeted Drug Delivery 

AgNPs deal with an opportunity healing method as 
DDSs in relieving cancer due to the fact those can deliver 
inactive or dynamic focusing to cancer tissue. Aggregation 
of medications at favored sites will increase the adequacy 
of anticancer treatment in vivo. Receptor-mediated 
endocytosis can facilitate cellular uptake of medications. 
This type of dynamic focusing on depends on sub-atomic 
acknowledgment. The proposed approach for improving 
the properties of biogenic AgNPs is surface 
functionalization with particular targeting molecules or 
coating with biocompatible and biodegradable polymers 
[34,35]. For instance, AgNPs obtained with the aid of using 
usage of various convergences seed extract of Setaria 
verticillata have been loaded with hydrophilic anticancer 
medications daunorubicin (DNR) and doxorubicin (DOX). 
The crucial loading (80.50%) and capacity (40.25%) 
effectiveness of DNR-AgNPs and DOX-AgNPs 
introduced them as future novel DDSs [23]. 

3. Gold Nanoparticles (AuNPs) 
Au is a well-known biocompatible metal, and in ancient 

times, colloidal Au was used as a drinkable sol that exerted 
curative properties for several diseases [36]. Because of 
low cytotoxicity, AuNPs have been widely used in the field 
of drug delivery [37]. 

The shape and size of AuNPs confer unique electric and 
magnetic properties. Hence, there is a huge impetus in 
research on AuNPs, particularly in the field of biological 
tagging, DNA labelling, chemical and biological sensing, 
microscopy, optoelectronics, biomedical imaging, and 
photoacoutisc imaging, surface-enhanced Raman 
spectroscopy, photo thermal therapy, catalysis, tracking 
and drug delivery, and cancer therapy [38-42]. 

3.1. Anticancer Activity of Biologically Synthesized 
AuNPs 

Green synthesis of AuNPs using plant extracts has been 
reported for numerous biological applications such as 
antibacterial, antioxidan, antiparasitic, and anticancer 
activities [43-48]. For example, Malathi et al. [49] depicted 
the green synthesis of AuNPs for drug delivery depending 
on chitosan as a reducing/capping agent. They applied 
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single oil-in-water (O/W) emulsions for biocompatible 
controlled release of rifampicin withinside the body. 
Curcumin and emu oil were given from emu birds 
(Dromaius novaehollandiae) have proven remarkable 
results towards inflammation. However, the delivery of 
curcumin remains a challenge due to poor solubility and 
low transmission. Nanoemulsions have been synthesized 
making use of emu oil, Kolliphor (previously called 
Cremophor), and Labrafil because the oil phase, surfactant, 
and co-surfactant, respectively [50]. 

3.2 AuNPs for Targeted Drug Delivery 

AuNPs can be used for bio-imaging the affected 
cancerous cells [51]. These have acquired lot of 
consideration lately as potential agents for drug delivery in 
cancer therapy, because of their remarkable chemical and 
physical properties, like strong binding attraction for thiols, 
proteins, carboxylic acid, a tamers, and disulfides 
[15,52,53]. 

AuNPs follow three main pathways for cellular uptakes, 
namely, fluid phase endocytosis, receptor mediated 
endocytosis, and phagocytosis [54]. The toxicity of AuNPs, 
like other NPs, depends on the shape, size, surface charge, 
synthesis method, surface coating, and functionalized 
molecules [55]. Drug release and transport are the two most 
important factors for an efficient DDS. The process 
includes loading of the prodrugs on nanocarriers through 
non-covalent interactions or by covalent conjugation, 
which are thustly used into a functioning structure by the 
cell. AuNPs give functional flexibility by forming 
monolayers, subsequently, proving to be efficient DDSs 
[56]. 

4. Platinum Nanoparticles (PtNPs) 
PtNPs have prompted another upheaval in the area of 

nanotechnology, with applications in the automotive sector, 
chemical industry, and biomedical applications. They are 
additionally utilized in various biomedical fields like 
diagnostics utilizing various specialists for imaging, 
clinical inserts, drug conveyance specialists, and 
photothermal treatment [57-59]. 

Pt compounds, for example, cisplatin, oxaliplatin, and 
carboplatin, are frequently utilized in chemotherapy, 
particularly in the treatment of ovarian and testicular 
tumours [60]. Regardless of that, they exert many side 
effects, similar to vomiting, nausea, ototoxicity, aloepecia, 
nephrotoxicity, neurotoxicity, and hematuria. Despite the 
fact that Pt compounds have been utilized for the treatment 
of coronary artery disease, and in neuro modulation 
devices and catheters [61], they are not specific for cancer 
because they influence both the normal cells and cancer 
cells, prompting numerous complications. In a study, 
toxicity of PtNPs towards healthy and cancer cells was 
examined, in order to ascertain if the effect was similar to 

that of the Pt complexes, for example, cisplatin and 
carboplatin, utilized in the treatment of cancer. An 
aggregate of PtNPs with ion irradiation has been 
determined to decorate the efficiency of cancer therapy 
[62]. 

4.1. Anticancer Activity of Biologically Synthesized 
PtNPs 

Biological synthesis or bio molecule-assisted synthesis 
is commonly utilized for the production of PtNPs, however 
it is restricted in contrast with the blend of Ag, Au, and 
other metal NPs. In any case, biosynthesized NPs assume 
an exceptionally imperative part in sub-atomic associations, 
and can cross biological barriers without troubling typical 
cells. Sahin et al. [63] revealed that biosynthesized PtNPs 
exhibited efficient antitumor movement towards the MCF7 
cell line through actuating apoptosis via G0/G1 cell cycle 
capture. Hence, Ghosh et al. [64] assessed the synergistic 
effect of anticancer movement making use of consolidated 
metallic NPs. The anticancer movement of consolidated 
PtNPs-PdNPs complex confirmed a 74.25% refinement 
more than individual metallic PtNPs (12%) or PdNPs 
(33%). Likewise, beginning phase of apoptosis 
development became visible in HeLa cells. In vitro 
research have exhibited that PtNPs repressed the 
development of A549 cells in a portion subordinate way, 
and in vivo records confirmed that PtNPs at mid and 
excessive dosages appropriately limited and deferred the 
improvement of cellular breakdown withinside the lungs in 
mice with critical consolidated immunodeficiency (SCID) 
[65]. 

4.2. PtNPs for Targeted Drug Delivery 

Cisplatin and PtNPs have demonstrated antitumor action 
against different sorts of malignant growth cells. In spite of 
the fact that they involve dose-dependent toxicity and 
characteristic or gained drug obstruction, Pt 
compound-based drugs have prepared for malignant 
growth therapy, and practically half of disease patients use 
Pt drugs for chemotherapeutic treatment [66]. The Pt 
derivative drugs, i.e., cisplatin, carboplatin, and oxaliplatin, 
are square planar Pt (II) complexes surrounded by ligands. 
The two amine ligands on the left half of the complex, 
called as the non-leaving group, display solid association 
with the Pt particle. The other two chloride ligands on the 
right side interface with the Pt molecule and structure 
bonds with the DNA bases moreover [67].  

Normal natural techniques for synthesis of NPs utilize a 
few organisms like microorganisms, actinomycetes, algae, 
and fungi. In spite of the fact that microorganisms are taken 
advantage of for the synthesis of PtNPs, controversy 
actually exists with respect to the utilization of 
microorganisms due to the fact the manufacturing time of 
those NPs is higher, because of the time had to grow to be 
bacterial/fungal cultures and for bacterial cell maintenance. 
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In this manner, scientists are keen on taking advantage of 
plant extracts, which are promptly accessible, abundant, 
and in most cases, don't need any costly media to develop. 
Plant-based synthesis of NPs has numerous benefits over 
different kinds of organic techniques. In a study, tea 
polyphenol from Camellia sinensis turned into applied for 
manufacture of PtNPs, wherein it acted because the 
lowering and settling specialist. PtNPs obtained from tea 
polyphenol confirmed a flower-shaped morphology with 
sizes going from 30 to 60 nm. The inhibition of cell 
multiplication was moreover assessed, and it turned into 
observed to incite apoptosis of cervical malignant growth 
cells [68]. As of late, round PtNPs of size 5-one hundred 
fifty nm have been synthesized using the coral vine 
Antigonon leptopus separate, which acted as a stabilizing 
and reducing agent. The conversion and formation of 
PtNPs turned into avowed via way of means of brief color 
changes at a raised temperature of 95°C, which tended to 
the improvement of PtNPs [69]. PtNPs had been integrated 
the use extract of leaf from Barleria prionitis. The color 
convert from light brown to darkish brown at 100°C 
confirmed the development of PtNPs, and the synthesis 
turned into asserted via way of means of UV–Vis spectral 
investigation. Mono scattered NPs of size 1-2 nm were 
distinguished, and the FTIR spectra showed a few practical 
gathering constituents of the B. Prionitis leaf, which 
assume a significant role in the decrease and stabilization 
of NPs. 

5. Advantages of Nanoparticles for 
Targeted Cancer Drug Delivery 

Nanoscience and technology has consistently made 
progress over the previous decade because of its 
application in different fields like tumor targeting, 
combination therapy, controlled release, biomedical and 
health sector, long circulation, reduced toxicity, food and 
feed industry, drug-gene delivery system, chemical 
industry, electronic industry, space research, optical 
devices, environmental remediation, concurrent live 
imaging and many more such uses. The principle benefits 
of those nanoparticles are related with their surface 
properties; as diverse proteins may be joined to the surface. 
Good examples are the therapeutic use of nanotechnology 
for ellagic acid, berberine, curcumin, quercetin, and 
resveratrol. The adequacy of those natural products has 
particularly worked on the use of nanocarriers formed with 
silver, gold, cadmium sulphide, and titanium dioxide 
polymeric nanoparticles together with crystal nanoparticles, 
liposomes, solid lipid nanoparticles, superparamagnetic 
iron oxide nanoparticles, micelles, and dendrimers [70]. 
The epigenetic outcomes which include DNA methylation 
and histone modifications mediated via the alteration in 
microRNA expression that is stimulated with the aid of 
using nanoparticles [71]. 

6. Conclusions 
NPs have exhibited themselves to be acceptable 

possibility for designated drug delivery. They are generally 
accessible, successfully functionalized, biocompatible, and 
stable. The low cost of cultivation, short production time, 
safety, and the capacity to upturn production volumes 
makes plants an appealing platform for nanoparticle 
synthesis. Various NP characteristics need to be controlled 
and taken into consideration for successful drug delivery to 
the preferred sites, without side effects. If the size, 
geometry, or surface charge isn't ideal, then critical aspect 
outcomes can arise. Environmental variations can also 
impact NP drug delivery efficacy. Most common 
nanoparticle synthesis techniques often make use of harsh 
chemical substances which include dimethylformamide, 
hydrazine, and sodium borohydride and excessive 
temperatures which may also pose organic risks to the 
environment. Lately, Ag, Au and Pt-primarily based totally 
nanomaterials have attracted interest in each scholastic and 
present day fields due to the fact to their incredible 
provisions and capacity as nanocarriers, nanozymes, and 
nanosensors for diagnostic purposes. In any case, earlier 
than NPs may be deployed clinically, they should go 
rigorous in vitro and in vivo testing to make sure that they 
do now no longer reason damage to any dwelling tissue or 
animals. 
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