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ABSTRACT 
Cancer refers to a collective group of diseases involving abnormal, uncontrolled cell proliferation with the potential to 
spread to the other tissues from the location of origin. Various modes of treatments such as radiotherapy, chemotherapy, 
surgical methods, etc. are commonly available. However, these approaches are not very cost-effective and are 
accompanied by side effects. An emerging approach of targeted drug delivery or smart drug delivery with the assistance 
of nanoparticles (NPs) and also in combination with immunological therapies has proven to show great potential in 
cancer treatment with an additional advantage of having the least side effects. Stimulus-sensitive smart nanomaterials 
have been designed to specifically target the cancer cells, causing no damage to the healthy cells. This is attained using 

Poly (lactic-co-glycolic acid) (PLGA), PEGylated NPs, αvβ3-integrin-specific lipid NPs, NP-based radiosensitizers 
(NBRs), and NP drones. Moreover, not only the specific targeting but the advances allow the detection of these drug-
loaded NPs with the help of plasmonic Biosensor and fluorescence nanoprobes that emits fluorescence as it comes in 
contact with the target. This article describes the application of NPs in targeting the tumor cells as well as the recent 
researches going on to facilitate easier & cheaper modes of treatment using nanotechnology.  
 

Keywords: Nanoparticles, Radiosensitizers, Radiotherapy, Nanoparticle drones, Smart nanomaterials, Plasmonic 
Biosensor. 
 

1. INTRODUCTION  
Cancer presents a major concern worldwide despite the 
availability of numerous treatments. The usability is 
limited due to the side effects it causes by destroying 
other cells along with the tumor cells. Nanomedicine is 
an advancement that opens a way for the effective 
treatment of various cancers with the least side effects. 
Nanomedicines confers a significant advantage over that 
of conventional medicine because of the enhanced 
permeability as well as the retention effect allowing 
favourable delivery of payload (drugs encapsulated in 
polymeric nanoparticles) at the site of the tumor and the 
ability for the continual release of payloads overtime as 
soon as they encounter the tumor [1, 2]. 
This review deals with the nanoparticles (NPs) or 
nanomaterials (NMs) that can be modified in a way to 
target the tumor cells/tissues. Some of the NPs present 
in nature already possess therapeutic properties while the 
others are being modified to serve the desired effect. This 

review also deals with how these targeted NMs can be 
detected using different strategies. The different 
nanoparticles and nanoparticle based methods involved in 
tumor targeting and treatment of cancer are described in 
table 1. 
Smart NMs have been designed that are stimulus-specific 
hence undergo a dynamic change in their property in 
contact with the stimuli, this is how they specifically 
target the drugs to the destined cell/organ. Cancer cells 
overexpress some of the specific enzymes/proteins that 
serve as a reliable modality for designing a smart delivery 
system. Furthermore, Cell-Penetrating Peptide (CPP) 
can help the cargos to easily penetrate the target. Hence 
CPP in combination with targeting molecule is an 
effective modality for the treatment [3]. 
PEGylation can often improve the carrier’s stability and 
can extend the retention time. mPEG-Peptide-PCL 
reconfigures because of Matrix metallopeptidases 
(MMPs), to control therapeutic targeting. It often 
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increases the retention time and improves the stability of 
the targeted drugs [3]. 
Enhanced plasmonic biosensor for detection is another 
approach that deals with the interactivity among incident 
light and combined oscillation of the unbound electrons 
that give rise to localized surface plasmon resonance over 
the surface of the NPs. The receptors present over 
surface of such NPs help to bind accurately with the 
target biomolecules that falls under the visible range and 
are concerned with the real-time measurements [10-13]. 

Exosomes are developing drug carriers for cancer therapy 
[14-16]. They are small cell-derived natural nanometric 
vesicles that are produced mostly by all body cells and 
can be found throughout body fluids, this facilitates them 
to escape the lung clearance and cross the blood-brain 
barrier. Moreover, they accumulate in tumor tissues 
having abnormally formed blood vessels, therefore the 
exosomes can reach the solid tumors [17] enhancing the 
efficiency of the drug delivery.  

 
Table 1: Mechanism of nanoparticles used for targeting tumor cells 

Nanoparticle Application/mechanism 
Main Drug target/ 

cancer type/ 
Ref 

PEGylated self- assembled 
enzyme- responsive 

nanoparticle 

Matrix metalloproteinases (MMPs) that are over-
expressed in many types of cancer serve as appropriate 

targets for enzyme-induced therapeutics. MMP 
targeting peptides (mPEG-Peptide-PCL) realign after 
contact with MMPs that actively guide the therapeutic 

targeting. 

Lung cancer 
[3] 

 

Nanoparticle-based 
radiosensitizers (NBRs) 

It helps to acquire a higher radiotherapeutic ratio by 
increasing the susceptibility of tumor cells to ionizing 
radiation as well as by enhancing DNA damage. They 
also result in the creation of free radicals in contact 

with ionizing radiation. 

Localized solid tumors 
(lung cancer) 

[4] 

Poly (lactic-co-glycolic 
acid) PLGA-based 

nanoparticles 

Encapsulation of various anti-cancer drugs 
(Doxorubicin, Cisplatin, Nitrocamptothecin, etc.) and 

their successful delivery. 

Microtubules, DNA 
adducts, Topo II, 

Cytoplasmic proteins, 
Cytoplasmic receptors 

[3] 

Nanoparticle Drones 
Nanoparticle drones particularly are loaded with drug 

payloads such as cannabinoids. 
Lung cancer [5] 

αvβ3-Integrin-Specific 
Lipid Nanoparticles 

cRGD-fabricated NPs have applications for clinical 
purposes targeted for the delivery of desired drugs to 

tumors. 
Various cancer cells [6] 

Exosomes Nanoparticles 

Extends the bulk of the solid tumors to surge the 
efficiency of their drug delivery due to increased 

permeability and retention effect. 
Anti-CD44 antibody-covered exosome is capable of 

initiating CSC death. 

Cancer stem cells [7, 8] 

Manganese ferrite NPs 

Easy synthesis, high stability, minimum toxicity, 
adjustable magnetic properties & temperature as well as 

easy fluctuation on the appliance of the external 
magnetic field. 

Breast cancer, other 
types of cancer 

[9] 

 
Poly (lactic-co-glycolic acid) (PLGA) are polymeric NPs 
that are biodegradable and hence linked with lower or 
no risk of side effects. It generates monomers of 
biodegradable metabolite, lactic acid, and glycolic acid 
upon hydrolysis that can be metabolized easily to release 
carbon dioxide and water via the Krebs cycle in the 
body [18-20] therefore is an efficient polymer for 
nanomedicines.  

αvβ3-Integrin-specific lipid nanoparticles are other 
entities used in tumortargeting such as immunotherapy 
approaches involve the interactions between immune 
cells and NPs. In this approach lipid-based NPs are 

surface-functionalized using αvβ3-integrin-specific 
cyclic arginine-glycine-aspartate peptides (cRGD) for 
therapeutic purpose targeted to deliver drugs to 
tumours and angiogenic vasculature. An elevated cRGD 
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-NP interaction with phagocytes was observed to be 

associated with an αvβ3-integrin expression on these 
cells [21]. 
Therapeutic tumor vaccines (for e.g.; Provenge for 
prostate cancer) are also available in addition to the 
aforementioned techniques that are proven to be 
effective against solid tumors due to their high specific 
ability to induce T cells to attack tumors. They 
stimulate an effective immune response by activation 
and hence the destruction of the tumor [22]. 
Along with the aforementioned approaches, Manganese 
ferrite NPs also serves as a great way for cancer therapy 
due to properties like the ease of synthesis, high 
stability, minimum toxicity, adjustable magnetic 
properties as well as temperature [9] along with the easy 

fluctuation on the appliance of the external magnetic 
field [23-26]. The nanoparticles, due to their small size 
and large surface area, become a good delivery system 
for delivering medicines and therapeutics. Nano-
materials can be developed as stimulus sensitive and as a 
targeted delivery system and they also increase the 
therapeutic ratio. So nanomaterials can be good 
candidates for cancer treatment. Some other 
applications of nanomaterials are depicted in fig. 1. 
Moreover, in this article, we have discussed a few major 
nanoparticle-mediated strategies and new advances that 
have shown great promise in the field of cancer 
therapeutics among the many that are available and yet 
advancing. 

 

 
 

Fig. 1: Applications of nanomaterials in tumor targeting 
 
2. SMART NANOMATERIALS FOR CANCER 

THERAPY 
Smart nanomaterials (NMs) are designed to be stimulus 
sensitive (such as responsive to pH, temperature, 
magnetic field, etc.). On contact with the stimuli, they 
undergo a dynamic change in their property, and the 
changes being produced, are reversible as well. This 
property of the smart NMs contributed to a wide range 

of applications that includes imaging technologies, 
specific drug delivery, and self-healing materialsas well 
[27]. 
Cancer cells over express some of the specific enzymes 
hence the development of enzyme-responsive NPscan 
serve as a reliable modality for designing a smart 
delivery system. The ability of cell penetration in cargo 
delivery can further be enhanced by CPP. Therefore, a 
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combination of the targeting peptides and CPPs is 
among the effective tactics being developed for 
improving the efficacy of cancer therapy [3]. 
Smart radiotherapy biomaterials (SRBs) are found to 
replace conventional inert radiotherapy biomaterials 
(IRBs) as it enhances the radiotherapeutic index. They 
are made up of NP-based radiosensitizers (NBRs) loaded 
in biodegradable or bioerodible polymers for enhancing 
the radio therapeutic index. SBRs when administered to 
patients during regular radiotherapy (RT), as the 
encapsulating polymer erodes or degrades the NP being 
inserted start releasing when it comes in contact with 
the biological fluid within the tumor, this released NPs 
make tumor cells more susceptible to radiation, as the 
dose to the tumor is being enhanced by the interaction 
of the NPs with the ionizing radiation [28]. Similarly, 
another material made from biodegradable or 
bioerodible polymers are implants that are loaded with 
anticancer drugs and facilitate direct drug delivery into 
the tumor volume [29]. 
Smart NMs (NP drones) have been constructed that can 
be activated remotely with the radiation-emitting 
micrometer range missiles such as electrons that 
facilitate the destruction of the tumor cells hence 
specifically target the tumor cells [5]. They can even 
provide a therapeutic efficacy to deliver the therapeutic 
payloads as well as can be conferred with image contrast 
enhancement potency for techniques like computed 
tomography (CT) and magnetic resonance imaging 
(MRI) [30]. Furthermore, NP drones can be often 
loaded with the drug payloads such as cannabinoids to 
exert palliative effect by minimizing the symptoms of 
cancer. It prevents nausea, vomiting, and pain as well as 
stimulates appetite in the cancer patient; it is also 
known to restrict tumor growth [5]. Cannabinoids along 
with radiotherapy potentially enhance tumor cell 
damage (particularly in lung tumor cells) [31, 32]. 
Recently extensive research has been done on 
nanoparticle-aided radiotherapy (NRT). This approach 
of diagnostics endowed with the therapeutics known as 
theranostics is significant in tumor targeting. Gold NPs 
(GNPs) are the ones known to exhibit theranostic 
capability [33]. GNPs provide CT as well as 
photoacoustic imaging contrast and often a satisfactory 
drug loading and attracting targeting moieties hence it 
serves as a splendid prototype for the construction of 
such NP. They even have radiosensitizers that are 
biocompatible ensuring no or less toxicity. By the 
photoelectric effect, they can promptly interact with 
photons to emit missile-like photoelectrons (Auger 

electrons) in the range of few micrometers to enhance 
Radiotherapy (RT) damage to cancer cells [34]. The 
vacancy created on the emission of the photoelectron is 
filled by high linear energy transfer hence leading to 
highly localized damage [5]. 
NP-based radiosensitization is another technique being 
developed to enhance the therapeutic ratio of cancer 
cells by increasing the susceptibility of tumor cells to 
ionizing radiations by enhancing damage to DNA and 
also through the creation of the free radicals on contact 
with the ionizing radiations and is also an effective tool 
for concomitant chemoradiotherapy [35]. 
 
3. NANOPARTICLES USED FOR RADIO-

SENSITIZATION 
Radiosensitizing NPs can be drug-based NPs (such 
aspolymeric NPs& platinum-based NPs) or inert 
therapeutic agents (such as GNP) [5]. Some of the 
therapeutic NPs (e.g. cisplatin, oxaliplatin, or 
carboplatin NPs) can increase the therapeutic ratio due 
to the high atomic mass. On exposure to ionizing 
radiation, they can often sensitize and destroy tumor 
cells [36]. Such NPs are designed either through 
encapsulation or by attachment of drugs NP with high 
atomic number NPs (such as GNPs) [37] where the 
therapeutic agents are the drugs, and the NPs with high 
atomic mass (Z) results in dose enhancement on 
interaction with the ionizing radiation. Auger electrons 
are released on the interaction of NPs of higher Z value 
with the ionizing radiation and absorption of 
photoelectrons by such NPs. Auger electrons hike the 
dose in the radio therapeutic (RT) window and due to 
lower energy with a shorter-range result in energy 
deposition at proximity within the tumor [17, 28, 36, 
38, 39]. GNPs are present in nature in chemically inert 
form but on interaction with the ionizing radiation, they 
become potent [28]. The surface properties of GNPs 
can be engineered for making them suitable 
radiosensitizers for RT [17]. PEGylated GNPs can 
enhance the cellular uptake of GNPs. GNPs can also be 
complexed with the targeting agents for precise access 
to the desired location in the body [39]. 
Matrix metalloproteinases (MMPs) are the enzyme 
being overexpressed in numerous kinds of cancers [40]. 
An enzyme responsive NP dependent on a 
functionalized copolymer (mPEG-Peptide-PCL) 
designed to frame work MMPs, serve as SMART 
medication vesicles for upgraded specificity and 
diminished side-effects [3]. The carrier’s stability, as 
well as the retention time, can be enhanced through 
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PEGylation in vivo. mPEG-Peptide-PCL gets 
reconfigured due to the enzymatic action of MMPs. This 
controls therapeutic targeting. mPEG-Peptide-
PCLpolymer self-assembled and they form NPs with a 
hydrophilic shell & hydrophobic core. These NPs being 
formed are biodegradable. PCL (Poly-caprolactone) 
here is used for loading of drugs while the targeting 
peptide Anticancer Peptide (ACP) was designed to be 
degraded by MMP-2 and the cell-penetrating peptide 
enhanced the cellular uptake of NPs [40]. PEGylation 
often increases the retention time and improves the 
stability of the carrier as well [3]. 
 
4. ENHANCED PLASMONIC BIOSENSOR FOR 

DETECTION 
The interactivity among incident light and combined 
oscillation of the unbound electrons present over the 
NPs surface gives rise to localized surface plasmon 
resonance and possesses the attribute that is seen in the 
wavelength of the visible region [10]. Localized surface 
plasmonic resonance [11-13] surface-enhanced infrared 
adsorption [41, 42] and other biosensors utilizing 
plasmonic NPs have drawn in much attention due to its 
label-free and real-time measurements properties. 
Fiber-optic-based localized surface plasmon resonance 
(FO-LSPR) sensors with three-dimensional (3D) 
nanostructures have been established. For highly 
sensitive plasmonic biosensing, modelings of these 
sensors using zinc oxide (ZnO) nanowires and gold 
nanoparticles (AuNps) have been evolved [43]. Due to 
the capacity of receiving and delivering light across an 
optical-fiber, down-scaling of the measurement system, 
effortless set-up of the optical arrangement, easy 
handling and freedom from the reactions of 
electromagnetic (EM) waves allowing the small loss of 
signal and facilitating remote sensing makes FO-LSPR 
sensors favourable aspirant for biosensor applications 
[44-46].  
Nowadays, prostate cancer is a vital cause contributing 
to the death of almost 10% of all patients having various 
types of cancers [47]. Prostate-specific antigen (PSA) is 
reckoned as asignificant biomarker for the detection of 
cancer along with its application in early- diagnosis as 
well as in post-care of prostate cancer [48]. Biosensor 
used for detectionof such biomarkers must be highly 
sensitive [43]. Measuring the PSA is clinically 
advantageous asprostate cancer can be more effectively 
treated if detected in the early stages [49]. Performance 
of PSA immunoassay with different concentrations 
utilizing 2D and 3D FO-LSPR sensors was evaluated. 

3D FO-LSPR sensors demonstrated satisfactory results 
for common applications in the biosensing field with 
diseases that require early detection [43]. The surface of 
an optical fiber acts as supporting material for the 
synthesis of ZnO nanowires. This enables the three-
dimensional (3D) distribution of NPs [43]. Nanowires of 
ZnO are developed using hydrothermal synthesis [50] 
Gold nanoparticles (AuNPs) are fabricated on these 
nanowires [43]. This is the method being used 
frequently for attachment of AuNPs on substrates [51-
53]. The sensor based on the ZnO nanowires fabricated 
with AuNPs demonstrated an enhancement in sensitivity 
by approximately 171%, proving potential applications 
in high sensitivity real-time label-free biosensors [43]. 
 

5. EXOSOME NANOPARTICLES FOR 
DETECTION AND TARGETING 

Exosomes are natural nanometric vesicles that are 
derived from cells and are produced by almost all types 
of body cells and can be found throughout body fluids 
such as synovial fluid, saliva, urine, breast milk, semen, 
and blood and involved in various disease processes, 
including the formation of cancer. Specific drug delivery 
to cancer stem cells (CSC) is a pressing need in cancer 
therapy as multiple mechanisms for drug resistance in 
CSCs. Drug efflux, slow cell cycle advancement, 
increased efficiency of DNA repair, amplified anti-
apoptotic capacity, and detoxification enzyme 
expression are altogether responsible for drug resistance 
of CSCs [54-58]. Thus nanotechnology-based delivery 
methods may be potentially implemented in cancer 
therapy. Owning to their capacity of slow drug-release 
nanoparticles instigate an enhanced local drug 
concentration at the vicinity of the tumor and exhibit 
high anti-cancer activity [59, 60]. Exosomes, secreted 
from living cells are biologically compatible, non-
cytotoxic, low immunogenic, effortlessly producible, 
easy to load, possess a long-shelf lifeduration, and 
elevated cargo loading capacity [61-63]. The small size 
of exosomes facilitates them to easily pass through the 
blood-brain barrier (BBB) and slip away from lung 
clearance [64, 65]. As a result of the increased 
permeability and retention effect, nanometric exosomes 
are inclined to agglomerate in tumor tissues having 
unusually formed blood vessels than that of the normal 
tissues, therefore exosomes are capable of simply 
reaching the bulk of the solid tumors to surge their drug 
delivery efficiency [17] making exosomes a budding 
drug carrier for the treatment of cancer [14-16]. 
Various techniques have evolved to segregate exosomes 
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from body fluids. Such techniques include 
immunoaffinity capture, size exclusion chromatography, 
differential ultracentrifugation, density gradient 
centrifugation, and polyethylene glycol (PEG)-mediated 
precipitation [66]. Qi et al. linked transferrin receptor-
positive blood exosomes to superparamagnetic-
conjugated transferrin. An external magnet was 
attached to the site of the tumor in vivo; this permitted 
the magnetic exosomes to be administered to the target 
tumors cells to actively restrain the tumor growth. 
Thus, engineering magnetic exosomes can improve 
tumor targeting specificity [67]. Multiple cancer gene 
suppressors and anticancer drugs, along with functional 
RNAs, were utilized for exosome-based tumor 
treatment [68, 69]. One study reported that exosome-
delivered doxorubicin decreased the size of the tumor 
with much greater efficiency than free or liposome-
delivered doxorubicin, in a colon adenocarcinoma 
mouse model [70]. Drastic reduction in cardiotoxicity 
was observed when doxorubicin was delivered through 

exosome in αv integrin-positive breast cancer cells. 
Cardiotoxicity is thought to be the crucial side effect of 
doxorubicin in clinical applications [71]. Due to the 
benefit of this delivery system, larger concentrations of 
doxorubicin can be used to treat breast and ovarian 
tumors while reducing off-target effects [72]. Exosomes 
filled with celastrol, a triterpenoid derived from plants 
[73] also demonstrated a more prominent anti-tumor 
effect compared to free celastrol in the xenograft model 
of human lung cancer cell [74]. 
Drug resistance, trouble in specific targeting, and the 
self-renewal capacity of CSCs all give rise to failure as 
well as the relapse of cancer treatment. The present 
exosome engineering techniques can be refined with the 

help of identified cancer stem cell features, to allow 
more precise targeting. Divisibly, an anti-CD44 
antibody-covered exosome could directly deliver drug 
to the target CSC and initiate CSC death, including their 
drug delivery role [75]. 
Upon intradermal and subcutaneous administration of 
exosomes acquired from autologous dendritic cells 
(DCs) and combined with the melanoma antigen gene 
(MAGE) tumor antigens over a period of 4 weeks in a 
phase I Clinical trial in metastatic melanoma patients the 
practicality and also safety of exosome administration 
have been established [76]. Another phase I clinical trial 
in progress is trying to assist the ability of plant 
exosomes to deliver curcumin to colon tumors [77]. 
Exosomes obtained from cancer cells bear functional  

cargos that mediate tumor cell growth either directly or 
indirectly [7, 8, 78]. Therefore, identifying as well as 
removing those tumor reinforcing elements from 
exosomes is vital for exosome-mediated cancer therapy, 
and stab to uplift the efficiency of exosomes to load 
cargo. 
Utilizing helpful exosomes to encourage immuno-
therapy is a favourable remedy for the treatment of 
cancer as theexosomes are more steady than initiated 
antigen (Ag) introducing cells and can be conveniently 
designed [17]. Exosome-based frameworks are perhaps 
the most convenient methodologies for targeting CSC 
for the treatment of cancer. 
 
6. PLGA & OTHER POLYMER BASED 

NANOPARTICLES AS CANCER DRUG 
DELIVERY SYSTEMS 

Poly (lactic-co-glycolic acid) (PLGA) possesses some 
properties such as it gets released on contact with the 
target, and low toxicity that are significant in the 
delivery of drugs. They are biologically compatible with 
the cells and tissues as well [79], hence linked with 
lower or no risk of side effects. The therapeutic drug is 
encapsulated inside the polymeric particle or is adsorbed 
on its surface [79-81].  

Polyamides, poly (amino acids), poly (alkyl-α-
cyanoacrylates), polyesters, poly orthoesters, 
polyurethanes, and polyacrylamides are some other 
polymeric materials that can act as a device for targeting 
[18, 82, 83]. PLGA is associated with minimal toxicity 
[84]. As upon hydrolysis, it produces monomers viz. 
lactic acid and glycolic acid that are non- toxic 
metabolites [84] and can be further metabolized easily to 
release carbon dioxide (CO2) and water via the Krebs 
cycle in the body [18-20]. This PGLA is an efficient 
polymer for nanomedicines. 
 

7. αvβ3-INTEGRIN-SPECIfiC LIPID NANO-
PARTICLES IN TUMOR TARGETING 

Elevated drug levels at pathological sites without 
systemic off-target exposure can be achieved by drugs 
encased in NPs [21]. Real-time targeting kinetics of NPs 
and phagocytes contribution to active targeting of the 
NP is yet to be explored in detail. Lack of a profound 
understanding of in vivo behaviour of NP is one of the 
hurdles for their extensive use in treatment [85-87]. 
One of the most commonly used NP ligands in the arena 
is, Cyclic arginine-glycine-aspartate cRGD peptides [88] 

which is a ligand for αvβ3-integrin, that is upregulated 
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on angiogenic tumor vascular endothelium and various 
types of cancer cells [88-90]. These lipid-based NPs are 

surface-functionalized using αvβ3-integrin-specific 
cyclic arginine-alanine-aspartate peptides (cRGD) [91]. 
cRAD peptides are used as non-specific control peptide 
[92]. Sudden binding of cRGD-NP-positive cells to 
tumor vasculature has been observed with the help of 
intravital microscopy which was failed to be seen in 
cRAD-NPs demonstrating the vital role of immune cells 
in cRGD-NPs’ distribution through the tumor 
interstitium [21]. cRGD-fabricated NPs may be applied 
for therapeutic targeted  transfer of drugs to tumors [88, 

93,94]. Disclosure of high coexpression of the αv and 

β3 integrin subunits occurred due to the staining of 
immune cells with these integrins. Therefore, the 
elevated cRGD-NP interaction with phagocytes was 

associated with the expression of anαvβ3-integrin on 
these cells [21]. Cyclic arginine-glycine-aspartate 

targeting αvβ3-integrin fabricated oil-in-water 
nanoemulsions and liposomes in tumor mouse models 
were studied along with the observation of “NP 
hitchhiking” via flow cytometric analysis with 
phagocytes and ligand-mediated build-up in cancerous 
lesions [21]. With evolving immunotherapy and its 
current rise, generating interactions between immune 
cells and NPs can become an applicable approach in 
developing immunomodulating nanomedicines. 
 
8. FLUORESCENCE-MEDIATED SURGERY 
Surgery is a successful procedure to ablate solid tumors, 
and 50 percent of patients having cancer go through 
surgery every year globally. Surgical methods, however, 
present various obstacles, including identification of 
small lesions, detecting metastases, and achieving 
complete tumor resection. To enhance the precision of 
surgery, fluorescence guidance is an advantageous 
method. Intraoperative tissue fluorescence imaging (FI) 
with the help of nanoprobes emitting fluorescence has 
proven to become the facilitator of tumor surgery 
therapy, due to the speedy development of 
nanotechnology, which could highly help in improving 
the accuracy of ablation and surgical success rate. FI 
technology has been known to evolve as a greatly 
applicable imaging technique in the case of clinical 
tumor detection and image-mediated surgery due to the 
advantage of strong real-time performance, high safety 
and, high spatial resolution [95]. As of now, the 
treatment of metastatic peritoneal carcinoma is yet a 
vital challenge and is directly corresponds with the 

complete ablation of the primary tumor. Recently, for 
the up-gradation of the image-guided surgery for 
metastatic ovarian cancer and solve the local frequency 
at which it occurs, Wang et al in 2018 modelled the 
second near-infrared window (NIR-II) emitting 
downconversion nanoparticles (DCNPs), which is 
superior to Indocyanine green (ICG) with quality 
photostability and deep tissue penetration [96]. With 
various approaches ranging from passive andactive 
targeting of cell surface receptors to tumor 
microenvironment (TME) responsive targeting, 
escalating taking up of a cell through cleavable proteins, 
preclinical development of fibroin nanoparticles (FNPs) 
formulations has made huge progress [97]. These 
attempts together may lead to clinical trials with the use 
of FNPs in the upcoming future. 

 
9. MAGNETIC NANOPARTICLES BASED 

CANCER THERAPY 
Cancer cells can be destroyed by the application of 
hyperthermia [24, 25]. The heat is produced by the 
magnetic NPs on exposure to the exterior magnetic 
field, which allows the destruction of the cancer cells. 
Such magnetic NPs can be introduced either through 
intravascular or through local regions facilitating specific 
targeting to tumor cells [98]. 
For the application in cancer therapy, the substance 
should have magnetization with an elevated saturation; 
this property is being posed by the ferrite NPs [24, 25]. 
Manganese ferrite NPs due to ease in synthesis, great 
stability, minimum toxicity, adjustable magnetic 
properties as well as temperature as per the therapy [9] 
along with the easy fluctuation on the appliance of the 
external magnetic field can serve a wide range 
application in cancer therapy, acting as a valuable 
implant for facilitating cancer treatment [23-27, 99]. 
An exceptionally enhanced therapeutic effectiveness has 
been achieved, for the treatment of pancreatic cancer 
using gemcitabine and pH insertion peptide magnetic 
nanoparticles (GEM-MNP-pHLIP) targeted delivery 
through pancreatic stellate cells (PSCs) guided 

desmoplastic reactions leading to the formation of α-
smooth muscle actin and inhibition of collagen [99]. 
Metformin (MET) was also given during this process of 
delivery for repressing the activity of PSCs, promoting 
effective delivery of GEM-MNP-pHLIP [100]. 
Magnetic nanoparticles continue to show promising 
efficacy in the treatment of cancer through selective 
targeting to the attempted location via exercising in vivo 
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techniques with the application of an external magnetic 
field [101]. 
 
10. CONCLUSION & FUTURE PROSPECTS 
This review gives insight into emerging technologies for 
targeting and detection of tumors using nanoparticle 
(NP)-mediated strategies as novel therapeutics for 
treating cancer. NP drones have been constructed that 
can be slightly activated via radiation to emit 
micrometer range missiles like electrons for the 
destruction of tumor cells. The struggle to distribute 
strong concentrations of drug payloads with minimal 
side effects is of especial concern for the delivery of 
drugs like cannabinoids whose clinical adaptation has 
suffered negatively by the psychotic side effects [34]. 
With the current fundamental intravenous conveyance 
of a drug, even focused on NPs with the incredible 
possibility of arriving at aimed distant tumor positions, 
the arrival of just a part of the directed 
nanoparticles/drug dosage at the tumor takes place, 
regardless of the improved EPR impact. The remainder 
of the targeted NPs/drugs stay in circulation, bringing 
about systemic toxicity, which can diminish the overall 
strength of affected patients. Conveyance of adequate 
concentration of NPs or NBRs to the targeted tumor 
without or with restricted systemic reactions on healthy 
tissues/organs continues to be a challenge that 
numerous specialists keep on investigating. Various 
researchers have revealed that neoangiogenesis is an 
altogether negative prognostic factor in solid tumors. 
Hence, a constructive strategy against angiogenesis, 
treatment of solid tumors needs critical attention [102, 
103]. Curcumin, an active ingredient removed from 
turmeric, has been broadly studied for its various effects 
one of that includes anti-cancer effects [104]. Moreover, 
Curcumin can invert chemo-obstruction by restraining 
numerous flagging pathways, and one such phase I 
clinical trial in progress is under the processof governing 
the capability of plant exosomes to deliver curcumin to 
colon tumors [78]. A relatively unventured field of 
immunomodulating nanomedicines has to be further 
investigated to generate immune cell-NP interactions as 
a feasible strategy and “phagocyte hitchhiking” as a 
crucial mechanism for cRGD-NP active tumor targeting 
has been established by Sofias et al., 2020. Extensive 
research on these approaches along with other various 
novel strategies will prove to be very vital in the 
development of targeted therapeutics against cancer 
[21].  

As per an article from Vanderbilt University, the drug 
delivery system using nanosponge (NS) has been 
demonstrated to be more effective than direct injection. 
NSs share the advantages including NS particles being 
soluble in water [105].  The encapsulation of the anti-
cancer drug in the NS permits the use of hydrophobic 
drugs that do not dissolve freely in the water. Also, the 
particle size of NS can be controlled by varying the 
proportion of the cross-linker of the polymer. As 
nanosized material serves as better drug delivery agents. 
Another approach is the use of Nano Robots that can be 
so small to walk inside blood when hit with Lasers, 
using these approach smallest controllable 
nanomachines, portable enough to someday even go 
through blood vessels, may be designed [106].  
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