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ABSTRACT 

Nanomedicine are a relatively new but quickly expanding discipline in which 

tiny materials are used as diagnostic instruments or to administer therapeutic 

drugs to particular targets in a controlled manner. Nanotechnology provides a 

number of advantages in the treatment of chronic human diseases by allowing 

precise medications to be delivered to particular locations. There have been 

several notable uses of nanomedicine (chemotherapeutic agents, biological 

agents, immunotherapeutic agents, etc.) in the treatment of various illnesses in 

recent years. Neverthless, In current scenario there are phytochemicals are also 

present whom are responsible for prevention of devastating diseases. In this 

review it has been highlighted that there are real possible outcomes present, in 

the case of the combined treatment strategies of phytochemicals and 

nanoparticles. Eventually, this combined drug delivery system play crucial role 

in anti-cancer, anti-alzehimar, anti-bacterial and many more complicated 

maladies. We also focused on the preclinical and clinical study regarding the 

drug delivery system. Here, the types of phytochemicals along with their 

bioavilability also mentioned. Additionally, the  Nanomedicines' advantages 

and disadvantages in drug delivery from synthetic to natural sources to clinical 

applications are also explored. In addition, we've added information about 

nanomedicine's developments by attaching with phytochemicals with respect 

to the diseases and future prospects. 

Keywords : Nanotechnology, nanomaterials, phytochemicals, bioavailability, 

activity study, future propects. 

 

INTRODUCTION 

 

Plant-based natural products have been widely 

employed as treatments against numerous diseases 

since ancient times. On the basis of traditional 

knowledge and traditions, modern medications are 

primarily developed from plants. Natural resources 

provide over a quarter of all key medicinal chemicals 

and derivatives available today . Natural substances 

with various molecular backgrounds provide a 
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starting point for the development of new 

medications. Interest in building synthetically 

accessible lead molecules that mirror their 

counterpart's chemistry has been a recent trend in 

natural product-based drug discovery . Natural goods 

have unique qualities, such as chemical variety, 

chemical and biological capabilities with 

macromolecular specificity, and lower toxicity. As a 

result, they are promising leads for the identification 

of new medications . Additionally, computational 

studies have aided in the development of next-

generation drug inventions such as target-based drug 

discovery and drug delivery. 

Nanotechnology has been proven to bridge the gap 

between biological and physical sciences by 

employing nanostructures and nanophases in a 

variety of domains , particularly in nanomedicine and 

nano-based drug delivery systems . Nanomaterials are 

materials with diameters ranging from 1 to 100 

nanometers that affect the frontiers of nanomedicine, 

from biosensors to microfluidics, drug transport, and 

microarray tests to tissue engineering . To produce 

nanomedicines, nanotechnology employs curative 

agents at the nanoscale level. Nanoparticles have 

fueled the discipline of biomedicine, which includes 

nanobiotechnology, medication delivery, biosensors, 

and tissue engineering . Nanoparticles are typically 

small nanospheres because they are made up of 

materials designed at the atomic or molecular level . 

As a result, they can travel more easily within the 

human body than larger materials. The structural, 

chemical, mechanical, magnetic, electrical, and 

biological properties of nanoscale particles are all 

distinct. Nanomedicine is a new area that applies 

nanoscience knowledge and technology to medical 

biology and illness prevention and treatment. It refers 

to the use of nanoscale materials in live cells, such as 

nanorobots, nanosensors, and actuation materials for 

diagnosis, delivery, and sensory functions (Fig. 1). For 

example, a nanoparticle-based technique for cancer 

diagnostics has been developed that combines both 

treatment and imaging modalities . Lipid systems like 

liposomes and micelles, which are currently FDA-

approved, were used in the first generation of 

nanoparticle-based therapy . Inorganic nanoparticles 

such as gold or magnetic nanoparticles can be found 

in these liposomes and micelles. These characteristics 

have led to a rise in the usage of inorganic 

nanoparticles for drug delivery, imaging, and 

therapeutic purposes. Furthermore, nanostructures 

are said to aid in the transport of scarce water-soluble 

medications to their target area, as well as reducing 

drug tarnishing in the gastrointestinal region. Because 

nanodrugs have conventional absorptive endocytosis 

uptake mechanisms, they have a higher oral 

bioavailability. 

 

Nano based drug delivery systems: 

There have been significant advancements in the field 

of delivery systems to transfer therapeutic agents or 

natural-based active chemicals to their target region 

for the treatment of a variety of ailments recently . 

Although a lot of drug delivery systems have been 

successfully implemented in recent years, there are 

still some issues to be addressed and sophisticated 

technologies to be created in order to successfully 

transport medications to their target sites. As a result, 

nano-based drug delivery systems are currently being 

investigated in order to promote the development of a 

more advanced drug delivery system. 

Nanomedicine is a branch of medicine that employs 

nanoscale materials, such as biocompatible 

nanoparticles  and nanorobots , for a variety of 

applications, including diagnosis , delivery , sensing , 

and actuation in a living body . Drugs with very low 

solubility have a variety of biopharmaceutical 

delivery issues, including limited bioaccess after oral 

intake, lower diffusion capacity into the outer 

membrane, higher intravenous dosage requirements, 

and undesirable side effects prior to the traditional 

formulated vaccination process. All of these 

constraints, however, could be solved by 

incorporating nanotechnology into the medication 

delivery process. 
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Because of its potential advantages, such as the ability 

to modify properties like solubility, drug release 

profiles, diffusivity, bioavailability, and 

immunogenicity, drug design at the nanoscale has 

been extensively studied and is by far the most 

advanced technology in the field of nanoparticle 

applications. As a result, more convenient 

administration routes may be developed, with lower 

toxicity, fewer adverse effects, improved 

biodistribution, and a longer drug life cycle . 

Engineered drug delivery systems are either targeted 

to a specific location or are designed to release 

therapeutic substances in a regulated manner to a 

specific region. Their formation is based on self-

assembly, in which building units spontaneously 

create well-defined shapes or patterns . They must 

also overcome obstacles such as opsonization and 

sequestration by the mononuclear phagocyte system . 

Nanostructures can distribute medications in one of 

two ways: passive or self-delivery. Drugs are 

primarily incorporated into the inner cavity of the 

structure via the hydrophobic action in the former. 

Because the pharmaceuticals are contained in a 

hydrophobic environment, the intended amount of 

the drug is released when the nanostructure materials 

are targeted to specific places . The medications 

intended for release, on the other hand, are 

immediately conjugated to the carrier nanostructure 

material for convenient delivery. The timing of 

release is critical in this strategy because the drug 

does not reach the target site and dissociates from the 

carrier quickly, and its bioactivity and efficacy are 

reduced if it is released from its nanocarrier system at 

the wrong moment . Another important component is 

drug targeting, which uses nanomaterials or 

nanoformulations as drug delivery devices and is 

divided into active and passive categories. Antibodies 

and peptides are combined with drug delivery 

systems in active targeting to bind them to receptor 

structures expressed at the target site. The produced 

drug carrier complex circulates through the 

circulation and is guided to the target site by affinity 

or binding, which is regulated by variables such as pH, 

temperature, molecular site, and shape. The receptors 

on cell membranes, lipid components of the cell 

membrane, and antigens or proteins on cell surfaces 

are the principal targets in the body . The majority of 

nanotechnology-mediated medication delivery 

systems are currently aimed towards cancer treatment 

and prevention. 

 

Drug designing and mechanism of action: 

Numerous therapeutic procedures have been 

presented and traditional clinical diagnostic methods 

have been examined to boost drug specificity and 

diagnostic accuracy, thanks to the advancement of 

nanomedicine and the advancement of drug 

discovery/design and drug delivery systems. New 

drug administration methods, for example, are being 

investigated, with a focus on assuring targeted action 

in specific locations, lowering toxicity and boosting 

bioavailability in the organism . 

Drug designing, in this context, has been a promising 

aspect that marks the discovery of innovative lead 

medications based on biological target information. 

The advancement of experimental procedures for the 

categorization and purification of proteins, peptides, 

and biological targets, as well as advances in computer 

sciences, are critical for the sector's growth and 

development . In addition, there are multiple research 

and reviews in this area that focus on the rational 

design of various compounds and demonstrate the 

necessity of understanding various drug release 

mechanisms [68]. Furthermore, natural compounds 

can be used as inspiration for drug development with 

desirable physicochemical features. 

 

In recent years, drug delivery technologies have also 

become more important. Such systems are simple to 

create and capable of encouraging the controlled 

release of active chemicals in the body. Chen et al. , 

for example, offered an intriguing evaluation of 

nanocarriers for imaging and sensory applications, as 

well as the therapeutic effects of these systems. Pelaz 
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et al.  also offered an up-to-date summary of many 

nanocarrier uses in nanomedicine, as well as fresh 

potential and difficulties for this field. 

Each of these drug delivery systems has its unique 

chemical, physical, and morphological features, and 

may have affinity for different drug polarities via 

chemical or physical interactions (e.g., covalent bonds 

and hydrogen bonds) (e.g., electrostatic and van der 

Waals interactions). Mattos et al.  showed that neem 

bark extract-grafted biogenic silica nanoparticles had 

a lower release profile (chemical interactions) than 

neem bark extract-loaded biogenic silica 

nanoparticles. As a result, all of these characteristics 

have an impact on the interaction of nanocarriers 

with biological systems , as well as the active 

ingredient release kinetics in the body . Furthermore, 

Sethi et al.  developed a crosslinkable lipid shell (CLS) 

containing docetaxel and wortmannin as archetypal 

drugs for manipulating drug discharge kinetics, and 

then investigated its discharge profile, which was 

found to be altered in both in vivo and in vitro 

circumstances. Other factors to consider include the 

nanocarriers' composition (e.g., organic, inorganic, 

and hybrid materials) and the way pharmaceuticals 

are attached to them (e.g., core–shell system or matrix 

system) . Several investigations on drug release 

mechanisms in nanocarriers have been undertaken 

collectively. As shown in Fig. 2 , diffusion, solvent, 

chemical reaction, and stimuli-controlled release are 

some of the mechanisms that can represent drug 

release in nanocarriers. Kamaly et al.  conducted a 

comprehensive evaluation of controlled-release 

systems, focusing on experiments involving drug 

release from polymeric nanocarriers. 

 

Mechanisms for controlled release of drugs using 

different types of nanocarriers : 

Despite the fact that there are several nanocarriers 

with different drug release profiles, strategies are 

currently being developed to improve the specificity 

of nanostructures to target regions of the organism  

and to reduce immunogenicity by coating or chemical 

functionalization with a variety of substances, 

including polymers , natural polysaccharides , 

antibodies, cell-membrane , and cell-membrane ]. 

These ligand-modified nanocarriers have been used to 

pass through the cell membrane and allow a 

programmed drug delivery in a specific environment 

in some cases where drugs do not display binding and 

affinity with a specific target or do not cross certain 

barriers (e.g. blood–brain barrier or blood–

cerebrospinal fluid barrier) . For example, hyaluronic 

acid (a polysaccharide found in the extracellular 

matrix) has been used as a ligand-appended in several 

nanocarriers, with promising results in boosting 

antitumor action against melanoma stem-like cells , 

breast cancer cells , pulmonary adenocarcinoma cells , 

as well as facilitating intravitreal drug delivery for 

retinal gene therapy  and reducing the toxicity of 

intra. The creation of ligand-appended drug delivery 

systems, on the other hand, is time-consuming, and 

numerous targeting designs must be completed 

beforehand, taking into account physiological aspects 

such as blood flow, disease condition, and tissue 

architecture . Furthermore, few studies have been 

conducted to assess the interaction of ligand-

appended nanocarriers with cell membranes, and 

their uptake process remains unknown. Furthermore, 

it is well known that nanoparticles are taken up by 

cells via phagocytic or non-phagocytic pathways (e.g., 

clathrin-mediated endocytosis, caveolae-mediated 

endocytosis, and others) . However, due to some 

unique physicochemical characteristics of each 

delivery system, standardising the mechanism of 

action/interaction of these systems in the cGMP 

environment has proven difficult. In a review, Salatin 

and Khosroushahi  discussed the major endocytosis 

pathways involved in the cellular uptake of 

polysaccharide nanoparticles carrying active 

chemicals. 

Stimuli-responsive nanocarriers, on the other hand, 

have demonstrated the ability to control the release 

profile of drugs (as a triggered release) using external 

factors such as ultrasound, heat , magnetism , light , 
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pH , and ionic strength , allowing for better targeting 

and dosage control (Fig. 2). For example, by applying 

an external magnetic field to superparamagnetic iron 

oxide nanoparticles, polymeric nanocarriers or lipids  

are used to drive a controlled release system. Ulbrich 

et al. also reviewed current advances in drug delivery 

methods, focusing on polymeric and magnetic 

nanoparticles, as well as the effect of covalently or 

noncovalently linked pharmaceuticals for cancer 

cure . In addition, Au/Fe3O4@polymer nanoparticles 

have been created for application in NIR-triggered 

chemo-photothermal treatment . As a result, hybrid 

nanocarriers are currently one of the most promising 

tools for nanomedicine, as they combine the features 

of many systems into a single system, resulting in 

materials that perform better in both therapeutic and 

diagnostic applications (i.e., theranostic systems). 

Despite this, little is known about the true 

mechanisms of action and toxicity of drug delivery 

systems, opening up new research opportunities. 

Furthermore, research into the manufacturing of 

nanocarriers based on ecologically friendly chemical 

processes employing plant extracts and 

microorganisms has intensified. 

 

Nanoparticles used in drug delivery system 

There are numerous biopolymeric materials that are 

utilized in the drug delivery systems. These materials 

and their properties are discussed below.  

 

Solid lipid nanoparticles (SLNs) 

For many years, oil-in-water (O/W) emulsions, 

liposomes, microparticles, and nanoparticles based on 

synthetic polymers or natural macromolecules have 

all been researched. Solid lipid nanoparticles (SLN), 

which were initially created in 1991, have supplanted 

traditional colloidal carriers such as emulsions, 

liposomes, and polymeric micro- and nanoparticles. 

SLN combines the advantages of traditional systems 

while avoiding some of its major shortcomings. The 

present state of the art in terms of SLN production 

techniques, drug integration, loading capacity, and 

drug release, with a focus on drug release mechanisms, 

is examined in this study. The status of excipients, 

toxicity/tolerability concerns, sterilisation, and long-

term stability, including industrial large-scale 

production, are also considered as relevant 

considerations for the introduction of SLN to the 

pharmaceutical market. The possibility for SLN to be 

used for various administration channels is discussed. 

There are a number of well-known reasons behind 

this, two of which require specific attention: polymer 

cytotoxicity and the lack of a viable large-scale 

manufacturing technique. No tests have been done on 

polymers that have been approved for use as 

implants.It is also vital to have adequate tolerability in 

the form of nanoparticles.Being in the nanoscale 

range and having a size of a few nanometers. 

Artemisinin, the key ingredient in the Chinese herb 

Artemisia annua L., and its derivatives have become 

the most widely used antimalarial medications in 

recent years. Artemisinins' medicinal efficacy is 

particularly appealing because Multidrug-resistant 

strains are becoming more common. 

Dihydroartemisinin, for example, is an artemisinin 

derivative artemethe (Dhingra et al., 2000; Wiesner et 

al., 2003)[3]. ART, a dihydroartemisinin ethyl ether 

derivative, has been presented as a new semi-

synthetic antimalarial medication. (Brossi et al., 1988). 

Chitosan possesses mucoadhesive properties and can 

be used to work in very tight epithelial 

junctions.Thus, chitosan-based nanomaterials are 

widely used for continued drug release systems for 

various types of epithelia, including buccal , 

intestinal , nasal , eye  and pulmonary . Silva et al.  

prepared and evaluated the efficacy of a 0.75% w/w 

isotonic solution of hydroxypropyl methylcellulose 

(HPMC) containing chitosan/sodium 

tripolyphosphate/hyaluronic acid nanoparticles to 

deliver the antibiotic ceftazidime to the eye. The 

rheological synergism parameter was calculated by 

calculating the viscosity of the nanoparticles in 

contact with mucin in different mass proportions. A 

minimum viscosity was observed when chitosan 
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nanoparticles were placed in contact with mucin. 

However, the nanoparticles presented mucoadhesion 

which resulted in good interaction with the ocular 

mucosa and prolonged release of the antibiotic, and 

therefore, the nanoparticles can enhance the life span 

of the drug in the eyes. The nanoparticles did not 

show cytotoxicity for two cell lines tested (ARPE-19 

and HEK 239T). The nanoparticles were also able to 

preserve the antibacterial activity, thus making them 

a promising formulations for the administration of 

ocular drugs with improved mucoadhesive properties. 

Pistone et al.  prepared nanoparticles of chitosan, 

alginate and pectin as potential candidates for the 

administration of drugs into the oral cavity. The 

biocompatibility of the formulations was estimated 

based on the solubility of the nanoparticles in a 

salivary environment and its cytotoxicity potential 

was estimated in an oral cell line. Alginate 

nanoparticles were the most unwavering in the 

artificial saliva for at least 2 h, whereas pectin and 

especially chitosan nanoparticles were unstable. 

However, the chitosan nanoparticles were the most 

cyto-competitive, whereas alginate and pectin 

nanoparticles showed cytotoxicity under all tested 

conditions (concentration and time). The presence of 

Zn2+ (cross-linking agent) may be the cause of the 

observed cytotoxicity. Each formulation presented 

advantage and limitations for release into the oral 

cavity, thus necessitating their further refinement. 

In addition, Liu et al.  prepared nanoparticles of 

carboxymethyl chitosan for the release of intra-nasal 

carbamazepine (CBZ) to bypass the blood–brain 

barrier membrane, thus increasing the amount of the 

medication in the brain and refining the treatment 

efficacy, thereby reducing the systemic drug exposure. 

The nanoparticles had a mean diameter of 

218.76 ± 2.41 nm, encapsulation efficiency of 80% and 

drug loading of 35%. Concentrations of CBZ 

remained higher (P < 0.05) in the brain than the 

plasma over 240 min. 

In another example, Jain and Jain investigated the 

discharge profile of 5-fluorouracil (5-FU) from 

hyaluronic acid-coated chitosan nanoparticles into 

the gut, via oral administration. Release assays in 

conditions mimicking the transit from the stomach to 

the colon indicated the release profile of 5-FU which 

was protected against discharge in the stomach and 

small intestine. Also, the high local concentration of 

drugs would be able to increase the exposure time and 

thus, enhance the capacity for antitumor efficacy and 

decrease the systemic toxicity in the treatment of 

colon cancer. 

 

Silver Nanoparticle 

The development of a dependable and 

environmentally acceptable approach for the 

synthesis of metallic nanoparticles is a critical 

milestone in the field of nanotechnology application. 

Natural processes, such as the usage of biological 

systems, are one approach for achieving this goal. We 

used Aspergillus fumigatus to explore extracellular 

production of silver nanoparticles. The plasmon 

absorbance of silver nanoparticles was detected in the 

UV–visible spectrum of an aqueous media containing 

silver ions, with a peak at 420 nm. The development 

of well-dispersed silver nanoparticles in the range of 

5–25 nm was seen in a transmission electron 

microscopy (TEM) micrograph. The silver 

nanoparticles' X-ray diffraction (XRD) spectrum 

revealed two values matching to the silver 

nanocrystals. The extracellular and rapid reduction 

process could lead to the creation of a simple 

bioprocess for the manufacture of silver nanoparticles. 

 

Alginate 

Another biopolymeric material that has been used as 

a drug delivery is alginate. This biopolymer presents 

final carboxyl groups, being classified as anionic 

mucoadhesive polymer and presents greater 

mucoadhesive strength when compared with cationic 

and neutral polymers . Patil and Devarajan  developed 

insulin-containing alginate nanoparticles with 

nicotinamide as a permeation agent in order to lower 

the serum glucose levels and raise serum insulin levels 
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in diabetic rats. Nanoparticles administered 

sublingually (5 IU/kg) in the presence of nicotinamide 

showed high availability pharmacology (> 100%) and 

bioavailability (> 80%). The fact that NPs are 

promising carriers of insulin via the sublingual route 

have been proved in case of the streptozotocin-

induced diabetic mouse model by achieving a 

pharmacological high potential of 20.2% and bio-

availability of 24.1% compared to the subcutaneous 

injection at 1 IU/kg . 

 

Also, Haque et al. prepared alginate nanoparticles to 

release venlafaxine (VLF) via intranasal for treatment 

of depression. The higher blood/brain ratios of the 

VLF concentration to the alginate nanoparticles 

administered intra-nasally when compared to the 

intranasal VLF and VLF solution intravenously 

indicated the superiority of the nano-formulation in 

directly transporting the VLF to the brain. In this way, 

these nanoparticles are promising for the treatment of 

depression. In another example, Román et al.  

prepared alginate microcapsules containing epidermal 

growth factor bound on its exterior part to target the 

non-small cell lung cancer cells. Cisplatin (carcinogen 

drug) was also loaded in the nanoparticles. The 

addition of EGF significantly increased specificity of 

carrier systems and presented kinetics of cell death 

(H460-lung cancer strain) faster than the free drug. 

In addition, Garrait et al.  prepared nanoparticles of 

chitosan containing Amaranth red (AR) and 

subsequently microencapsulated these nanoparticles 

in alginate microparticles and studied the release 

kinetics of this new system in simulated gastric and 

intestinal fluids. The microparticles had a mean 

diameter of 285 μm with a homogeneous distribution; 

it was observed that there was a release of less than 5% 

of the AR contained in the systems in the gastric pH 

conditions, whereas the discharge was fast and 

comprehensive in the intestinal pH conditions. Thus, 

the carrier showed promise to protect molecules for 

intestinal release after oral administration. 

Costa et al.  prepared chitosan-coated alginate 

nanoparticles to enhance the permeation of 

daptomycin into the ocular epithelium aiming for an 

antibacterial effect. In vitro permeability was assessed 

using ocular epithelial cell culture models. The 

antimicrobial activity of nanoencapsulated 

daptomycin showed potential over the pathogens 

engaged in bacterial endophthalmitis. Also, the ocular 

permeability studies demonstrated that with 4 h of 

treatment from 9 to 12% in total of daptomycin 

encapsulated in chitosan/alginate nanoparticles, these 

were able to cross the HCE and ARPE-19 cells. These 

results indicated that with this system an increasing 

in the drug retention in the ocular epithelium has 

occurred. 

 

Xanthan gum 

Xanthan gum (XG) is a high molecular weight 

heteropolysaccharide produced by Xanthomonas 

campestris. It is a polyanionic polysaccharide and has 

good bioadhesive properties. Because it is considered 

non-toxic and non-irritating, xanthan gum is widely 

used as a pharmaceutical excipient. 

Laffleur and Michalek  have prepared a carrier 

composed of xanthan gum thiolated with L-cysteine 

to release tannin in the buccal mucosa to treat 

sialorrhea. Thiolation of xanthan gum resulted in 

increased adhesion on the buccal mucosa when 

compared to native xanthan gum. In addition, 

xanthan gum thiolate has a higher uptake of saliva 

whereas tannic acid ad-string and dry the oral mucosa. 

In this way, this system would be an efficient way of 

reducing the salivary flow of patients with sialorrhea. 

Angiogenesis is an important feature in regeneration 

of soft tissues. 

Huang et al.  prepared injectable hydrogels composed 

of aldehyde-modified xanthan and carboxymethyl-

modified chitosan containing potent angiogenic factor 

(antivascular endothelial growth factor, VEGF) to 

improve abdominal wall reconstruction. The hydrogel 

presented release properties mainly in tissues like 

digestive tract and open wounds. The hydrogel 
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containing VEGF was able to accelerate the 

angiogenesis process and rebuild the abdominal wall. 

Menzel et al. [127] studied a new excipient aiming the 

use as nasal release system. Xanthan gum was used as 

a major polymer in which the-((2-amino-2-

carboxyethyl) disulfanyl) nicotinic acid (Cys-MNA) 

was coupled. Characteristics, such as amount of the 

associated binder, mucoadhesive properties and 

stability against degradation, were analyzed in the 

resulting conjugate. Each gram of polymer was ligated 

with 252.52 ± 20.54 μmol of the binder. The muco-

adhesion of the grafted polymer was 1.7 fold greater 

than that of thiolated xanthan and 2.5 fold greater 

than, that of native xanthan. In addition, the 

frequency of ciliary beating of nasal epithelial cells 

was poorly affected and was reversible only upon the 

removal of the polymer from the mucosa. 

 

TiO2 nanotubes 

In materials research, TiO2 is one of the most 

investigated substances. 

It's employed in photocatalysis, dye-sensitized solar 

cells, and biomedical devices because of its unique 

features. In The feasibility of growing highly ordered 

arrays was first demonstrated in 1999.using a simple 

but optimised electrochemical anodization of a 

titanium metal sheet to produce TiO2 nanotubes. This 

discovery sparked a flurry of research into the growth, 

modification, characteristics, and uses of one-

dimensional nanostructures.[6] This is a review of 

Attempts to cover all of these features, as well as the 

underlying principles and concepts.key functional 

properties of TiO2 in a thorough manner, as well as 

outlines where the field might go in the future. , the 

drug Author to whom correspondence should be 

addressed.The majority of carriers are employed in 

human medications. 

(for example, antitumor21 and anticancer22 

medicines) while the fabrication of titania nanotube 

compositions Veterinary medication and its 

controlled release property have never been made 

public. 

 

Cellulose 

Cellulose and its derivatives are extensively utilized in 

the drug delivery systems basically for modification of 

the solubility and gelation of the drugs that resulted 

in the control of the release profile of the same. 

Elseoud et al.investigated the utilization of cellulose 

nanocrystals and chitosan nanoparticles for the oral 

releasing of repaglinide (an anti-hyperglycemic—

RPG). The chitosan nanoparticles showed a mean size 

distribution of 197 nm while the hybrid nanoparticles 

of chitosan and cellulose nanocrystals containing RPG. 

Chitosan hybrid nanoparticles and oxidized cellulose 

nanocrystals containing RPG had a mean diameter of 

251–310 nm. The presence of the hydrogen bonds 

between the cellulose nanocrystals and the drug, 

resulted in sustained release of the same, and 

subsequently the nanoparticles made with oxidized 

cellulose nanocrystals presented lower release when 

compared to the nanoparticles produced with native 

cellulose nanocrystals. 

Agarwal et al.  have developed a drug targeting 

mechanism which is based on the conjugation of 

calcium alginate beads with carboxymethylcellulose 

(CMC) loaded 5-fluoroacyl (5-FU) and is targeted to 

the colon. The beads with lower CMC proportions 

presented greater swelling and muco-adhesiveness in 

the simulated colonic environment. With existence of 

colonic enzymes there was a 90% release of 5-FU 

encapsulated in the beads. Hansen et al.  investigated 

four cellulose derivatives, including, meteylcellulose, 

hydroxypropyl methylcellulose, sodium 

carboxymethylcellulose and cationic hydroxyethyl 

cellulose for application in drug release into the nasal 

mucosa. The association of these cellulose derivatives 

with an additional excipient, was also evaluated. The 

drug model employed in this process was acyclovir. 

The viability of the polymers as excipients for nasal 

release applications was also scrutinized for its ciliary 

beat frequency (CBF) and its infusion through the 

tissue system of the nostril cavity. An increase in 

thermally induced viscosity was observed when the 

https://jnanobiotechnology.biomedcentral.com/articles/10.1186/s12951-018-0392-8#ref-CR127
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cellulose derivatives were mixed with polymer graft 

copolymer. Further an increased permeation of 

acyclovir into the nasal mucosa was detected when it 

was combined with cationic hydroxyethylcellulose. 

None of the cellulose derivatives caused negative 

effects on tissues and cells of the nasal mucosa, as 

assessed by CBF. 

 

Nanostructured Lipid Carriers 

Professor R.H. Müller (Germany) and Professor M. 

Gasco (Italy) began researching the possibility of a 

new nanoparticle-based formulation dubbed solid 

lipid nanoparticles in the early 1990s (SLN).Their 

lipid-based formulation has several advantages, 

including the ability to avoid using an organic solvent 

during the manufacturing process, as opposed to 

existing organic nanoparticles (e.g. 

PLGAnanoparticles), and a high level of stability in 

vivo, as they remained solid at body temperature. 

They were an alternative not just to organic 

nanoparticles but also to earlier lipid-based 

formulations because of this feature (e.g. 

liposomes)[10]. However, one significant flaw 

appeared to jeopardise the formulation's future 

applicability: the low drug loading. Further research 

into the formulation was beneficial.The SLN is 

becoming better. The addition of a liquid lipid to the 

nanoparticle's solid matrix was found to enhance the 

number of defects in the core solid matrix, allowing 

for the integration of more medication while 

maintaining the nanocarriers' physical stability. As 

nanostructured lipid carriers, this new unstructured-

matrix SLN was created (NLC).  

 

Liposomes 

They were discovered by Alec Bangham in 1960. 

Liposomes are used in the pharmaceutical and 

cosmetics industry for the transportation of diverse 

molecules and are among the most studied carrier 

system for drug delivery. Liposomes are an engrained 

formulation strategy to improve the drug delivery. 

They are vesicles of spherical form composed of 

phospholipids and steroids usually in the 50–450 nm 

size range . These are considered as a better drug 

delivery vehicles since their membrane structure is 

analogous to the cell membranes and because they 

facilitate incorporation of drugs in them . It has also 

been proved that they make therapeutic compounds 

stable, improve their biodistribution, can be used 

with hydrophilic and hydrophobic drugs and are also 

biocompatible and biodegradable. Liposomes are 

divided into four types: (1) conventional type 

liposomes: these consists of a lipid bilayer which can 

make either anionic, cationic, or neutral cholesterol 

and phospholipids, which surrounds an aqueous core 

material. In this case, both the lipid bilayer and the 

aqueous space can be filled with hydrophobic or 

hydrophilic materials, respectively. (2) PEGylated 

types: polyethylene glycol (PEG) is incorporated to 

the surface of liposome to achieve steric equilibrium, 

(3) ligand-targeted type: ligands like antibodies, 

carbohydrates and peptides, are linked to the surface 

of the liposome or to the end of previously attached 

PEG chains and (4) theranostic liposome type: it is an 

amalgamation kind of the previous three types of 

liposomes and generally consists of a nanoparticle 

along with a targeting, imaging and a therapeutic 

element . 

The typical synthesis procedure for liposomes are as 

follows, thin layer hydration, mechanical agitation, 

solvent evaporation, solvent injection and the 

surfactant solubilization . One aspect to point out on 

liposomes is that the drugs that are trapped within 

them are not bioavailable until they are released. 

Therefore, their accumulation in particular sites is 

very important to increase drug bioavailability within 

the therapeutic window at the right rates and times. 

Drug loading in liposomes is attained by active (drug 

encapsulated after liposome formation) and passive 

(drug encapsulated during liposome formation) 

approaches . Hydrophilic drugs such as ampicillin and, 

5-fluoro-deoxyuridine are typically confined in the 

aqueous core of the liposome and thus, their 

encapsulation does not depend on any modification in 
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the drug/lipid ratio. However, the hydrophobic ones 

such as Amphotericin B, Indomethacin were found in 

the acyl hydrocarbon chain of the liposome and thus 

their engulfing are subjected to the characteristics of 

the acyl chain . Among the passive loading 

approaches the mechanical and the solvent dispersion 

method as well as the detergent removal method can 

be mentioned . 

There are obstacles with the use of liposomes for drug 

delivery purposes in the form of the RES 

(reticuloendothelial system), opsonization and 

immunogenicity although there are factors like 

enhanced permeability and EPR (retention effect) 

that can be utilized in order to boost the drug delivery 

efficiency of the liposomes . Once liposomes get into 

the body, they run into opsonins and high density 

lipoproteins (HDLs) and low density lipoproteins 

(LDLs) while circulating in the bloodstream by 

themselves. Opsonins (immunoglobulins and 

fibronectin, for example) assist RES on recognizing 

and eliminating liposomes. HDLs and LDLs have 

interactions with liposomes and decrease their 

stability. Liposomes tends to gather more in the sites 

like the liver and the spleen, this is an advantage 

because then a high concentration of liposomes can 

help treat pathogenic diseases, although in the case of 

cancers this can lead to a delay in the removal of 

lipophilic anticancer drugs. This is the reason why as 

mentioned at the beginning, different types of 

liposomes have been developed, in this case 

PEGylated ones. Dimov et al.  reported an incessant 

procedure of flow system for the synthesis, 

functionalization and cleansing of liposomes. This 

research consists of vesicles under 300 nm in a lab-

on-chip that are useful and potential candidates for 

cost-intensive drugs or protein encapsulation 

development . This is very important because costs of 

production also determine whether or not a specific 

drug can be commercialized. Liposome-based systems 

have now been permitted by the FDA. 

 

 

Polypeptide Nanoparticles 

 

Biopolymers inspired by human elastin are known as 

elastin-like polypeptides (ELPs). They are useful 

materials for stimulus-responsive applications in 

biological contexts because of their reduced critical 

solution temperature phase transition behaviour and 

biocompatibility. The sequence and size of ELPs can 

be precisely defined thanks to their genetically 

encoded design and recombinant production. 

Synthetic polymers can't match the accuracy with 

which these design parameters regulate the ELP's 

structure and function. ELPs have been widely 

employed for drug administration in a number of 

forms, including soluble macromolecular carriers, 

self-assembled nanoparticles, cross-linked 

microparticles, and thermally coacervated depots, due 

to their properties. These ELP systems have been 

utilised to deliver biologic therapies, radionuclides, 

and small molecule medicines to a range of 

anatomical regions for diseases such as cancer, type 2 

diabetes, osteoarthritis, and neuroinflammation. MDR 

(multi-drug resistance) is a significant impediment to 

cancer therapy success. MDR is primarily responsible 

for tumour recurrence and metastasis in breast cancer, 

making treatment more challenging. The MDR is a 

very well-understood molecular mechanism, which is 

mostly attributed to the over-expression of certain 

genes.P-glycoprotein is a kind of glycoprotein (P-gp). 

 

Description of Phytochemicals 

 

Polyphenols, favonoids, steroidal saponins, 

organosulphur compounds, and vitamins are examples 

of phytochemicals, which are secondary metabolites 

of plants and include a vast variety of chemical 

entities. They play a crucial role in plant growth by 

participating in physiological processes such as 

reproduction, symbiotic relationships, and 

interactions with other organisms and the 

environment. Despite the fact that most of these 

chemicals are produced naturally, their synthesis can 
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be boosted under stress circumstances, depending on 

the growth environment and the stressor. Plants have 

long been regarded as a source of food and 

therapeutic substances : up to 200 species are 

classified as medicinal plants, and approximately 25% 

of medicines are derived from plants [21]. 

Carotenoids are potent antioxidants that are 

responsible for many of the red, orange, and yellow 

hues found in flowers, foliage, and fruits. Because 

they are abundant in fruits and vegetables, they are 

readily available. The subclasses of flavonoids are 

favonols, favones, favanones, favan-3-ols, isofavones, 

and anthocyanidins. Researchers have been drawn to 

them because of their beneficial effects on a variety of 

disorders, as detailed in this review. For example, 

quercetin and anthocyanins have been shown to be 

effective in reducing malignant cell growth rates, 

inducing carcinogen metabolism, lowering tissue 

inflammation parameters, and blocking angiogenesis. 

Terpenoids are a wide group of secondary metabolites 

found in plants . Monoterpenes, sesquiterpenes, and 

diterpenes isolated from aromatic plants have 

significant antioxidant activity, according to in vitro 

tests. The alkaloids vindoline, vindolidine, vindolicine, 

and vindolinine, isolated from Catharanthus roseus 

leaves, have been shown to have hypoglycemic and 

antioxidant action [40]. Natural chemicals, on the 

other hand, are now being investigated for the 

treatment of a variety of ailments, including cancer, 

diabetes, cardiovascular, inflammatory, and 

microbiological diseases. This is due to the fact that 

natural medications have distinct advantages such as 

reduced toxicity and side effects, low cost, and high 

therapeutic potential. As a result, adopting innovative 

drug delivery technologies to target medications to 

specific body areas could be a viable solution to these 

problems . As a result, phytochemicals in 

combination with NPs play an important role in 

enhanced medicine/drug formulations, targeted arena, 

and controlled drug release and delivery with great 

effectiveness. 

 

Bioavailability of Phytochemicals 

 

Soyasaponin. When performing in vivo tests with 

animals and humans, soyasaponin has an extremely 

poor bioavailability (Kang et al., 2010). However, 

potential metabolites of soyasaponin have been 

discovered in in vitro and in vivo investigations, even 

if they are discovered many days after consumption 

(Kang et al., 2010). Soyasapogenol B, which is released 

into faeces in human in vivo studies, is one of the 

metabolites. However, in vitro evidence using fresh 

faecal microbiota suggests that the metabolism is 

more likely attributable to bacteria in the colon. 

 

Lignan. After intake of lignans, low lignan 

bioavailability is restored in human plasma (Kang et 

al., 2010). It's noteworthy to note that lignan is 

quickly absorbed into the bloodstream after 

consumption. Secoisolariciresinol diglucoside and its 

aglycones secoisolariciresinol and matairesinol are the 

only ones for which data is available. According to 

research, intestinal bacteria metabolise at least 40% of 

ingested lignans, and their metabolites may be 

identified in the plasma. 

 

Phytosterol. After intake, human plasma shows low 

phytosterol bioavailability. In vivo, a tiny quantity of 

phytosterol (0.6-7.5%) is carried via stomach 

epithelial cells. Although phytosterol and cholesterol 

are chemically identical, cholesterol is absorbed at a 

considerably greater rate than phytosterol. This is due 

to side chain variations, such as the existence of a 

double bond and the presence of an ethyl/methyl 

group in C24, which promotes hydrophobicity but 

decreases absorption. 

 

Phytate. After intake, phytate bioavailability in 

human plasma is minimal. After consumption, plasma 

myo-[inositol-2-H3(N)]hexakisphosphate in humans 

is dose-dependent, reaching only 3-5 times that of a 

diet low in myo-[inositol-2-H3(N)]hexakisphosphate. 

A rat research revealed that ingested phytate is 
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swiftly transported in its original food molecule forms 

into organs such the brain, kidneys, liver, and bone. 

When compared to the average of tissues, the largest 

amount is seen in the brain, which is 10 times higher 

(Kang et al., 2010). 

 

Caffeine. Caco-2 monolayers are used to simulate 

absorption of a pure chemical in the gut, using 

pharmacological principles. The unaltered caffeine 

was transferred across epithelial cells in the simulated 

transit technique. Caffeine is delivered straight to the 

basolateral compartment without causing damage to 

the tight connections. Over the course of the bioassay, 

this transport occurs preferentially in the apical to 

basolateral direction (240 min). Caffeine was 

transferred from apical to basolateral by enterocytes, 

presumably without generating an equilibrium 

condition. Caffeine uptake was fast, and basolateral 

secretion may have needed a little quantity of caffeine 

to be kept intracellularly. 

 

Catechin. Catechin is kept in the apical compartment 

at roughly one-third of its original quantity (86.8 

nmol) according to the simulated transit technique, 

and this level is maintained throughout the trial. 

However, examination of the basolateral 

compartment revealed that the quantity of 

translocated catechin was not equal. Most basolateral 

samples, on the other hand, have relatively little 

catechin. The apical catechin concentration was 

decreased to 39 nmol after 22 hours in the static 

apical solution technique, but there was no evidence 

of transported catechin in the basolateral 

compartment. Based on apical losses, there may have 

been some catechin metabolism in the current study, 

which necessitates additional research to discover 

potential catechin metabolites. 

 

For all time periods, lycopene is neither transported 

nor chemically altered during bioassay utilizing all 

three bioassay techniques. Lycopene appears to be 

unable to pass through monolayers via paracellular or 

transcellular pathways due to its hydrophobicity and 

unfavourable molecular geometry. The reduction in 

TEER values for all monolayers, which was not 

followed by lycopene translocation from the apical 

solutions into the basolateral compartment, 

corroborated this. The apical lycopene does not 

vanish in the transit model in the current 

investigation. The presences of other carotenoids, 

lipid status, and plasma antioxidant capacity have all 

been demonstrated to impact lycopene absorption 

(Bohm & Bitsch, 1999). However, according to 

another study, plasma lycopene levels after eating 

cherry tomatoes are insignificantly different from the 

plasma baseline (Bugianesi et al., 2004). 

 

 

TABLE. I : LIST OF PHYTOCHEMICALS 

 

SL. 

NO 

 

Name of the compound 

 

Molecular 

formula 

 

Molecula

r 

Weight 

(g/mol) 

 

Retention 

Time 

 

Compound 

nature 

1.  Glycerol tripropanoate C12H20O6 260.1241 6.408 Triglyceride. 

2.  Azelaic acid C9H16O4 188.1038 6.854 saturated 

dicarboxylic acid. 

3.  methyl (+)-7-isojasmonate C13H20O3 224.1397 7.406 sesquiterpenes 

4.  6-Demethoxycapillarisin C15H10O6 286.0459 8.287 Glycoside. 

5.  Petroselinic acid C18H34O2 282.2535 18.878 Fatty acids. 

6.  L-isoleucine and L-proline C11H20N2 O3 228.1471 1.492 Amino acid. 
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7.  Betamethasone C22H29FO5 392.201 4.459 steroids 

8.  Senampeline A C25H31NO8 473.2115 4.459 Alkaloids 

9.  3-Hydroxy-4- 

isopropylbenzyl alcohol 3- 

glucoside 

C16H24O7 328.1514 4.669 Terpene 

glycosides. 

10.  Flurandrenolide C24H33FO6 436.2266 4.67 Steroids. 

11.  Istamycin C1 C19H37N5O6 431.2719 4.801 Amino glycoside. 

12.  Kolanone C33H42O4 502.2975 5.287 Monoterpenoid. 

13.  S-Japonin C19H28O3S 336.1783 6.024 Sesquiterpenoids. 

14.  10-Deoxygeniposide  

tetraacetate 

C25H32O13 540.1803 6.239 Terpene 

glycoside. 

15.  Cinncassiol A C20H30O7 382.1963 6.522 Sesquiterpenoid. 

16.  N4-Phosphoagmatine. C5H15N4O3P 210.0874 6.879 Phosphoramide. 

17.  6alpha,9-Difluoro11beta-

hydroxypregn-4-ene3,20-

dione 

C21H28F2O3 366.202 7.35 Steroid. 

18.  6alpha-Carissanol C15H24O3 252.1725 7.468 Sesquiterpenoids. 

 

Activity study of phytochemicals combined with 

nanoparticles: 

 

Nanotechnology is a field of research and innovation 

concerned with building 'things' - generally, materials 

and devices - on the scale of atoms and molecules. 

Scientists want to employ nanotechnology to prevent 

illness, diagnose diseases more rapidly, control disease, 

and treat disease with target specific drug delivery 

and fewer adverse effects, as well as develop more 

suitable prosthesis. Many areas of healthcare research 

employ nanoparticles and nanostructured surfaces to 

treat diagnose and control diseases. Now a days new 

alternative strategies capable of preventing the 

progressive loss of various diseases are urgently 

required. Researchers have been particularly 

interested in phytochemical substances with 

antioxidative, anti-amyloidogenic, anti-inflammatory, 

and anti-apoptotic capabilities, which could be useful 

in the development of therapeutic candidates for a 

variety of disorders. In this review we have focused  

on the new nanocarrier strategies, combining them 

with various phytochemicals to treat diseases. Mahdi 

Adabi et.al investigated the toxicity of unmodified 

and tiny nanoparticles is higher than that of modified 

and bulk materials, respectively through clinical and 

pre clinical trials. Furthermore, due to the body's 

immune reaction, spherical nanoparticles are less 

hazardous than rod nanoparticles (doi: 

10.1080/21691401.2016.1178134). Alexandre 

Albanese et.al Studied to correlating the properties of 

nanomaterials such as size, shape, chemical 

functionality, surface charge, and composition with 

biomolecular signaling, biological kinetics, 

transportation, and toxicity in both cell culture and 

animal experiments are under way (doi: 

10.1146/annurev-bioeng-071811-150124). Sumit 

Arora et.al presented a summary of nanotoxicology 

and a concise account of the in vitro toxicity data on 

nanomaterials. For nanomaterials to move into the 

applications arena, it is important that nanotoxicology 

research uncovers and understands how these 

multiple factors influence their toxicity so that the 

ensuing undesirable effects can be avoided (doi: 

10.1016/j.taap.2011.11.010). Josje H.E. Arts et.al 
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reviewed available concepts for the grouping of 

nanomaterials for human health risk assessment. In 

their broad conceptual design, the evaluated 

approaches are consistent or complement each other. 

All go beyond the determination of mere structure–

activity relationships and are founded on different 

aspects of the nanomaterial life cycle. These include 

the NM’s material properties and biophysical 

interactions, specific types of use and exposure, 

uptake and kinetics, and possible early and apical 

biological effects 

(doi.org/10.1016/j.yrtph.2014.07.025).  

Young Hee Choi et.al provided an updated 

understanding of nanomedicines with respect to 

delivery and pharmacokinetics. It describes the 

process and advantages of the nanomedicines 

approved by FDA and EMA. New FDA and EMA 

guidelines will also be discussed. Based on the analysis 

of recent guidelines and approved nanomedicines, key 

issues in the future development of nanomedicines 

will be addressed (doi: 10.1007/s40005-017-0370-4). 

 

 

TABLE.2 : ACTIVITY STUDY OF PHYTOCHEMICALS WITH RESPECT TO NANOPARTICLES 

 

Name of 

Nanoparticles 

Name of 

phytochemicals 

Activity References 

Liposomes. Cinnamaldehyde and 

eugenol. 

The activity of eugenol and 

cinnamaldehyde bactericidal 

concentrations due to their 

speed. Inhibition of glucose 

uptake or utilisation, as well 

as impacts on membrane 

permeability, are potential 

methods of energy 

production inhibition. 

Alexander O. 

Gill, 2004. 

Solid lipid 

nanoparticles (SLNs). 

Berberine. 
Lipogenic genes such as fatty 

acid synthase (FAS), 

stearoyl-CoA desaturase 

(SCD1), and sterol regulatory 

element-binding protein 1c 

(SREBP1c) were 

downregulated in BBR-SLN-

treated livers, whereas 

lipolytic gene carnitine 

palmitoyltransferase-1 

(CPT1) was increased. 

Mei Xue, 2015. 

 



International Journal of Scientific Research in Science and Technology (www.ijsrst.com) | Volume 8 | Issue 4 

Ranajit Nath  et al Int J Sci Res Sci & Technol. July-August-2021, 8 (4) : 107-129 

 

 

 
121 

Liposomes. Vincristine. VSLI (vincristine sulfate 

liposomal injection) has been 

approved for use in patients 

with Philadelphia 

chromosome (t[9;22]/BCR–

ABL1) (Ph)-negative (Ph−) 

disease. Additional clinical 

trials of VSLI in adults and 

children are ongoing. 

Trisha A Soosay 

Raj, 2013. 

Nanostructured lipid 

carriers. 

Tripterine. In compared to free tripterine, 

CT-NLC significantly 

increased anticancer activity 

in vitro and in vivo, as well as 

cytotoxicity in normal cells. In 

conclusion, CT-NLC might be 

a viable drug delivery method 

for prostate cancer therapy. 

Ling Yuan, 2013. 

Chitosan  Artemisinin  Anticancer Drug loading 

capacity is high. In vivo, 

thenanoparticle accumulation 

was increased in the 4T1 

breast tumour tissues of 

BALB/c mice. 

Natesan S, 2017. 

Pristine C60 fullerene 

nanoparticles. 

Curcumin Based on these findings, it can 

be concluded that C60, CUR, 

and especially the C60 + CUR 

combination, have beneficial 

properties in maintaining 

kidney tissue and function by 

effectively preventing 

oxidative stress, apoptotic 

changes, and cellular changes 

in kidney tissue under 

hyperglycemia conditions. 

Ersin Demir, 2020. 

Polypeptide 

nanoparticles. 

Genistein (GEN) Dox-NPs have the ability to 

decrease the negative effects of 

free DOX•HCl while also 

producing a low amount of 

intracellular reactive oxygen 

species (ROS)-induced 

oxidative damage. Genistein, 

which inhibits the oxidative 

Guanyi Wang 
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DNA repair enzyme 

apurinic/apyrimidinic 

endonuclease1 (APE1), can 

increase the oxidative damage 

caused by ROS in prostate 

cancer cells.  

graphene oxide-silver 

nanoparticle 

lycopene This study is the first to report 

that the combination of rGO-

Ag and TSA can cause 

potential cytotoxicity and also 

induce significantly greater 

cell death compared to either 

rGO-Ag alone or TSA alone in 

SKOV3 cells by various 

mechanisms including reactive 

oxygen species generation, 

mitochondrial dysfunction, 

and DNA damage. Therefore, 

this combination 

chemotherapy could be 

possibly used in advanced 

cancers that are not suitable 

for radiation therapy or 

surgical treatment and 

facilitate overcoming tumor 

resistance and disease 

progression. 

Xi-Feng Zhang, 

gold nanoparticles Oridonin the proposed multifunctional 

GPC1-targeted NPs showed 

the selective accumulation in 

pancreatic tumors by 

NIRF/MRI and targeted 

therapy in a preclinical model. 

Our results suggest that this 

multifunctional theranostic 

nanoplatform may open new 

avenues for early diagnosis and 

targeted treatment of 

pancreatic cancer. 

Qiu W 

Zinc nanoparticles pterostilbene an anti-inflammatory 

triphenolic stilbene, 

resveratrol and zinc in 

Mina T. Kelleni, 

2021. 
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management of COVID-19. 

The researchers recommend 

their administration using a 

nano-carrier based drug-

delivery system & conducting 

prompt clinical trials to assess 

the potential as a monotherapy 

for mild COVID 19 with a 

potential to prevent its 

progression to moderate-

severe disease. 

Platinum Nanoparticles Retinoic Acid. PtNPs may be a potential 

preconditioning or adjuvant 

compound in 

chemotherapeutic treatment. 

The results of this study 

provide a rationale for clinical 

evaluation of the combination 

of PtNPs andRA for the 

treatment of children suffering 

from high-risk neuroblastoma. 

Sangiliyandi 

Gurunathan, 2020. 

PLGA Nanoparticles Salidroside The Sal–Tam NPs decreased 

the tumor volume compared 

with saline and showed high 

anti-tumor activity. 

Enhancement of the 

bioavailability of Tam in Sal–

Tam NPs compared with free 

Tam in suspension. The 

researchers say this could be a 

promising approach in breast 

cancer therapy. 

Xuan Yu, 2020. 

 

 

Conclusion and future Prospects 

 

The increased research in nanomedicine has aided in 

the reformulation of existing drugs as well as the 

invention of new ones. Nanotechnology alters 

medicine's toxicity, solubility, and bioavailability 

profile, among other things. We have assisted in the 

translation of various nanomedicine applications into 

clinical practise over the last two decades, ranging 

from medical devices to nanopharmaceuticals. 

However, there is still a long way to go in terms of 

fully regulating nanomedicines, from developing 

harmonised definitions across Europe to developing 

protocols for nanomedicine characterisation, 

evaluation, and process control. There is still no 

commonly acknowledged definition for 
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nanomedicines, and one may never be possible or 

practical. The medicinal items come in a wide variety 

of types and structures, and they've been utilised to 

treat a wide spectrum of acute and chronic disorders. 

Furthermore, ongoing research is rapidly leading to 

the emergence of more sophisticated nanostructured 

designs, which necessitates a thorough understanding 

of the pharmacokinetic and pharmacodynamic 

properties of nanomedicines, which are determined 

by their chemical composition and physicochemical 

properties, posing additional regulatory challenges. 

The European Medicines Agency (EMA) has already 

established a nanomedicines expert group, which 

includes people from academia and the European 

regulatory network. This group's major purpose is to 

give scientific information regarding nanomedicines 

so that guidelines can be developed or reviewed. The 

expert group also assists the EMA in discussions about 

nanomedicines with international partners. Early 

advise from regulators for the required data is 

strongly encouraged for the developer. 

Berberine hydrochloride augments the effects of 

chemotherapy/radiotherapy and has shown strong 

prospects in cancer treatment due to its interaction 

with nucleic acid and regulation of cancer cells, as 

well as induction of autophagy. Vincristine is a 

paediatric chemotherapeutic drug that is used to treat 

both hematologic and solid cancers. It's a natural 

alkaloid that prevents the formation of microtubule 

structures, causing cell death. Tripterine (TRI), an 

active monomer found in Tripterygium wilfordii, has 

pharmacological properties that include anti-

inflammatory, immunosuppressive, and itanti-tumor 

effects. In cells, genistein inhibits DNA 

methyltransferases and has histone modification 

characteristics. By changing promoter methylation 

and histone modification, genistein increases the 

expression of the tumour suppressor genes p21-WAF1 

and p16-INK4a. In stomach carcinogenesis, lycopene 

from red fruits and vegetables possesses potent 

anticancer properties. ROS have been linked to the 

development of a number of illnesses, including 

cancer. ROS cause cell death and encourage tumour 

spread, angiogenesis, and invasion. Oridonin, a 

diterpenoid derived from the medicinal herb 

Rabdosia rubescens, has been shown to have 

anticancer activity in colon cancer cells28, lymphoma 

cells29, breast cancer cells30, and leukaemia cells31. 

Oridonin has been shown to trigger apoptosis in a 

variety of cancers32,33. Salidroside (Sal) is a 

phenylpropanoid glycoside found in the 

Rhodiolarosea plant. Sal protected ischemic 

myocardium by mediating the PI3K/Akt signalling 

pathway, reducing cardiomyocyte apoptosis, 

increasing the expression of Bcl-2 and p-Akt proteins, 

and decreasing the expression of Bax and caspase-3 

proteins. The creation of guidelines for the 

development and evaluation of nanomedicines is 

required for a common understanding among many 

stakeholders in order to approve new and innovative 

nanomedicines on the pharmaceutical market. This 

approach must be carried out in tandem with 

interagency harmonisation initiatives in order to 

promote sensible scientific and regulatory decisions, 

as well as financing and market access. 
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