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Abstract 

Nanomedicine is the effect of advances in Nanoscience and nanotechnology and is normally referred to 

as biotechnology applications in Nanoscience and nanotechnology. Also, the Nanomedicine 

development of fields of analysis and treatment in biological systems at the cellular and sub-cellular 

levels has provided revolutionary methods for the recognition and deterrence of certain fatal diseases. 

For example, the National Cancer Institute of America expects nanotechnology and Nanoscience to be 

used to manage cancer and thus reduce mortality. Because of the closeness of Nanoscience to fertility, 

the US Department of the Food and Drug direction has been exploring the complex issues associated 

with nanoscale testing, nanoparticles, and Nanosystems to get better human life. Nanoscale resources 

can be described as a range of atoms up to 100 nanometers, and almost a nanoscale substance is 

defined as a material with the smallest dimensions of less than 100 nanometers. 
 

Keywords: Vascular tumor, Cancer diagnosis, Drug delivery, Nanomedicine, Vascular tumor. 

Accepted on 06 June, 2021 

Introduction 

Nanomaterials have only one of its kind properties compared to 

larger ones, and sometimes the nanoscale range can boost to 

1,000 nm. The far above the ground tendency to design non- 

biological Nano-materials is due to their exact functions and 

the properties of nanoscale biological materials. At the same 

time, nanoscale materials can be used to access or maneuver 

non-biological Nanomaterials for the reason that they have the 

right size. Nanomaterials that are less than 50 nm in size do not 

have the difficulty of entering many cells, while Nanomaterials 

which are smaller than 20 nm can move further than the blood 

vessels and move around the body's circulatory system. 

Therefore, after particular treatments, Nanomaterials are widely 

used as drug delivery systems whose position is to transfer 

chemotherapeutic materials or therapeutic genes to malignant 

cells, while defensive healthy cells and store them. As a 

momentous note it can be said that, in numerous practical 

sections of literature, Nanomaterials are commonly called as 

non-biological Nanomaterials, however, in the preparation and 

invention of Nonbiological Nanomaterials, organisms and 

biological methods have been extraordinarily used [1]. 

One of the reasons for the appearance of nanotechnology is the 

unforeseen knowledge-based and technical development in 

miscellaneous areas, such as pharmacy and biomedicine. One 

nanometer can be described as one billionth of a meter and 

three times slighter than micron. Over the past a small number 

of years, nanotechnology has been instrumental in the field of 

medicine and its development. Studies show that a wide range 

of Nanomaterials has emerged that have biomedical 

applications such as skin ulcer healing, bone tissue engineering, 

and smart drug delivery systems [2]. Smart drug delivery 

systems relate to triumphant and inclusive examples of 

Nanomaterials with far above the ground potential for imaging, 

sensitivities, or therapies. Over the past decade, nanoscale 

resources have been reported with a good drug delivery 

capability and cancer treatment ability. 

 

Materials and Methods 
 

Nanotechnologies in medicine 

Molecular nanotechnology is fashioned on the measurement 

scale in which it operates. It indicates hundreds or thousands of 

nanometers. It can be well thought-out that 3 or 4 atoms are 

present in a nanometer. In nanotechnology, the size of viruses 

can be tacit as 100 nanometers. Also, the diameter of human 

hair is measured as almost 200 µm. Atom can be considered as 

the main element of molecular nanotechnology structure. The 

uniqueness of the product result such as tension, conductance 

or power is enhanced by groups of atoms. Adaptation of 

graphite into the strong and hard structure of diamond is a clear 

example of this process. Also, reorganization and improvement 

of sand atoms can lead to the formation of a medium silicone 

plate for edifice semiconductor devices. Therefore, 

physicochemical conditions and biotic elements of these 

nanostructures can be helpful for improvement of biomedical 

applications. If inclusive efforts are made for developing 

nanotechnology and its completion, it is possible to make the 

world a safer place for living. So, the sensors obtainable in the 

industry are not expelled from this rule. In the earlier period, 

nanosensors have been used for conducting researches. 

A nanosensor can be defined as a sensor that is built on an 

atomic scale which is based on nanometer measurements [3]. 

Advancement and assessment of nanosensors can be observed 

in applications such as medicine, native safety, aerospace, 

combined circuit, etc. In adding up to the variety of distinct 

usage for nanosensors, there are different kinds of nanosensors 

and dissimilar methods for preparing and producing them. 

There are challenges for edifice of these nanosensors. However, 
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advantages are greater than before and their role in daily 

schedule in enhances. The reason of nanosensors can be mainly 

considered as achieving in sequence on a nuclear scale and 

transferring them to the information which can be simply 

inspected. Using nanocomponents, more often than not in 

microscopic or submicroscopic scales, such sensors can be 

known as “physical or chemical sensors”. One of the 

distinctiveness of these particles is their powerful sensitivity. 

So, they have the capacity of identifying subatomic of viruses 

or indeed very low concentrations of the material which is 

naturally detrimental. 

Nanotechnology usually has the facility to design and 

controlling a nano-size object. However, according to the 

researchers’ opinions, it can be said that they have diverse 

ideas about nanotechnology, and it seems that definitions of 

nanotechnology are also speckled as its applications. Some 

people have paying attention on the study of microstructure 

materials by an electron microscope and formative narrow 

sheets as nanotechnology. A number of others have 

investigated the synthesis method and edifice materials as 

nanotechnology. Protein system, which is a nanotechnology, is 

defined as a set for protein delivery to a precise position in the 

body [4]. The above definitions have meanings in exact 

research areas, but none of them drape the whole range of 

nanotechnology. In view of the fact that nanotechnology covers 

a wide range of research areas and requires interdisciplinary 

and multidisciplinary efforts, dissimilar definitions have been 

proposed for nanotechnology. According to the concepts and 

definitions of nanotechnology, it can be incidental that the only 

widespread feature of nanotechnology is its small size. In 

common, nanotechnology is measured as a technology for 

designing, building, and using nanomaterials and 

nanostructures. Nanotechnology covers the essential 

understanding of physical properties and nanomaterial and 

nanostructure fact and includes the fundamental study of the 

relationship between physical properties and the size of 

materials in nanometer scale. In order to suggest a 

comprehensive definition, nanotechnology is associated to 

materials and systems whose structure and components are 

new and their biological, chemical and physical properties are 

appreciably developed. This can be conveying to nanoparticle 

size. Although the term “nanotechnology” is novel, the study 

of nanometer scale is not impressive new. It is accepted that, 

the research of biological systems and engineering of 

numerous materials such as colloidal dispersion metal quantum 

dots and catalysts have existed for several years. 

Development and advancement of devices such as 

Transmission Electron Microscopy (TEM), Scanning 

Tunneling Microscopy (STM), and Scanning Probe 

Microscope (SPM) have been used for developing novel 

facilities for specifying, measuring and manipulating 

nanomaterials and nanostructures [5]. So, it can be affirmed 

that by using these tools, it is probable to study and manipulate 

nanomaterials and nanostructures at atom level. Iron-Reducing 

Bacteria (IRB) can be introduced as one of the majority 

favorable microorganisms that present in different industrial 

and environmental activities. The facility of IRB to build iron 

 
nanostructures has made the bacteria fascinating in 

nanobiology technology. According to modern studies, it can 

be stated that these materials can also be used as nanosensors, 

countless application can be considered for them. 

 

Nanobiosensor in cancer diagnosis 

Cancer is one of the majority leading cause of death worldwide 

and can take over 200 diverse forms, including lung, prostate, 

breast, cervical, ovarian, hematologic, colon cancer, and 

leukemia. It has been originate that environmental factors as 

well as genetic factors are connected with an increased threat 

in the expansion and progression of cancer. In addition 

microorganisms are also reported to be connected with some 

types of cancer. In view of such an imperative medical 

condition, quite a lot of methods have already been discovered 

to diagnose cancer and a lot of methods are in the process of 

development. Conservative clinical approaches to detect 

cancers are based on biopsy followed by histopathology, 

biomarkers using protein levels or nucleic acid content and its 

appearance in the cancer suspects [6]. Biopsy is the most 

widely used technique; however, it is a persistent technique 

and cannot always be used. In addition to that, it cannot be 

applied when cancer biomarkers are there in awfully low 

concentrations in the body fluids and in malignant tissues. 

Expansion of highly sensitive and innovative techniques of 

cancer diagnosis is really interesting and significant in medical 

science. Due to high importance in interdisciplinary research in 

the previous decade several nanobiosensors based on 

spectrophotometric or optical methods, fluorescence 

immunoassay, chemiluminescence analysis, electrochemistry, 

radioimmunoassay, capillary electrophoresis and 

chromatographic analysis have been urbanized to perceive 

cancer biomarkers (proteomic and genetic markers) and cells. 

The chief issues in cancer diagnosis are sensitivity and to 

develop miniaturized platforms that can be used as point-of- 

care medical device and can be functionalized in the remote 

areas. The expansion of electrochemical nanobiosensors 

composed of nanomaterials and biological receptors are likely 

the most encouraging approach to solve the troubles associated 

to sensitivity, rapidity, selectivity, and low cost. This comes up 

to is expected to be very effectual for cancer diagnosis due to 

the combination of conventional bioassay coupled with 

nanomaterials and electrochemical dimension [7]. Another 

advantage of the electrochemical biosensor includes its ability 

to be miniaturized as an onsite medical device, low cost, small, 

and handy size. These features of electrochemical 

nanobiosensors possibly will serve as a smart substitute to 

support fast cancer diagnosis, by this means designing better 

therapeutic strategies which will be awfully helpful in 

decreasing patient stress. 

Frequently an electrochemical nanobiosensor is developed for 

either cancer biomarkers detection for example; embryonic 

antigen biomarkers, carbohydrate antigens biomarkers, enzyme 

and isozyme biomarkers, protein biomarkers, hormone 

biomarkers etc. The real implication of all these studies is to 

develop at first a sensor prototype and then interpret it into a 
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genuine and real biomedical device for cancer suspects and 

patients [8]. 

A current electrochemical nanobiosensor for breast cancer 

diagnosis has been developed, where in a single prototype 

human epidermal growth factor receptor 2 (HER2) protein and 

HER2-overexpressing breast cancer cells have been detected 

by an electrochemical nanobiosensor unswervingly in body 

fluids. The sensor probe was fictitious by covalently 

immobilizing anti-HER2 onto a nanoconducting film and the 

signal was obtained by a narrative bio conjugate self-possessed 

of hydrazine−gold nanoparticle−aptamer, where the hydrazine 

acted as an electro catalyst and aptamer worked as a reporter 

molecule. The urbanized sensor was capable of differentiate 

between HER2-positive breast cancer cells and HER2-negative 

cells. This technique exhibited an excellent diagnosis technique 

for the ultrasensitive detection of SK-BR-3 breast cancer cells 

in real samples. The interesting characteristic of this method is 

that, it is a generic technique and can be applied for any type of 

cancer biomarkers and cells merely by changing the detector 

and reporter probe. In one more study, a voltammeric and 

impidimetric detection of microRNA-21 and mir-21 from cell 

lysates was investigated for the finding of breast cancer cell 

line and hepatoma cell line .The developed biosensor showed 

detection limit of 2.09µg/mL and was efficiently applied in real 

sample analysis. Apart of cancer diagnosis based on 

independently analyte detection, multiplex detection strategies 

have also been attempted by various research groups. In this 

gaze at, an electrochemical detector has been included with the 

microfluidic system for the simultaneous detection of cancer 

protein markers [9]. For instance, reported an integrated 

microfluidic system for the electrochemical finding of breast 

cancer markers unswervingly in patient serum samples. The 

outcome obtained in this particular case were in outstanding 

correlation with the conventionally used ELISA method 

indicating the assure of microfluidic integrated electrochemical 

sensor for multiplex detection of cancer biomarkers. 

 

Results 

Cancer and drug delivery 

Cancer is an unrestrained disease but its providence is still 

undecided. No doubt in the last not many decades scientists 

have shown the advancement to defeat this disease but are still 

not able to eliminate cancer from society (Table 1). 

Table 1. Tumour type. 
 

Vascular Tumor Avascular Tumor 

50% Cells Sooner than blood vessels 

10% Blood vessels Nutrient obtained via diffusion 

40% Extra cellular matrix Cells in the center be malnourished 

Vessel structure is not organized Cells on the fringe increase 

 

May be benign and encapsulated or Cells in the interior are   dormant, 

malignant Growth limited to a small number of 

 mm in diameter 

Tumor blood vessels have more than a few abnormalities 

compared with physiological vessels like relatively high 

quantity of proliferating endothelium cells, an increased 

tortuosity and an aberrant crypt membrane formation. The 

speedily increasing tumor vasculature often has discontinuous 

endothelium, with gaps between the cells that may be more 

than a few hundred nanometres large [10]. 

Macromolecular transport pathways transversely tumor vessels 

occur via open gaps, vesicular vacuolar organelles and 

fenestrations. However it remains controversial which 

pathways are chiefly responsible for hyperpermeability and 

macromolecular transvascular transport. 

Tumor interstitial is also characterized by a high interstitial 

pressure, leading to an outward convective interstitial fluid 

flow, as well as the nonattendance of an anatomically well- 

defined implementation lymphatic network. Physiological 

barriers at the tumor level (i.e., poorly vascularized tumor 

regions, acidic environment, elevated interstitial pressure and 

squat microvascular pressure) as well as the cellular level (i.e., 

tainted activity of specific enzyme systems, altered apoptosis 

regulation and transport based mechanism) and in the body 

(i.e., allocation, biotransformation and consent of anticancer 

agent) must be overcome to delivery anticancer agents to 

tumor cells in vivo [11]. 

Extremely slow, time-consuming development in the treatment 

of severe diseases has led to the espousal of a multidisciplinary 

move toward to the targeted delivery and release of drugs, 

underpinned by nanoscience and nanotechnology. 

Drug carriers embrace micro and nanoparticles, micro and 

nanocapsules, lipoproteins, liposomes, and micelles, which can 

be engineered to slowly degrade, act in response to stimuli and 

be site-specific. The eventual aim is to minimize drug 

degradation and loss, prevent harmful side effects and increase 

the ease of use of the drug at the disease site. 

 

Chemotherapy via nanoparticles 

Chemotherapy by means of nanoparticles has been studied in 

clinical trials for several years and lots of studies have been 

available in this regards. Nanoscale drug delivery systems for 

chemotherapy can be alienated into two categories: Polymer 

and lipid based. Polymer based nanoparticles are more 

successful. 

 

Nanoparticles and their role in cancer 

Nanoparticles play an extremely important role in cancer 

research. Nanoparticles are steady, solid colloidal particles 

consisting of biodegradable polymer or lipid materials and 

range in size from 10 to 1,000 nm. Nanotechnology has 

incredible potential to make an important contribution in 

cancer prevention, detection, diagnosis, imaging and treatment. 
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Nanoparticles have payback because of its size. Because of 

their size they can without difficulty enter small places. 

Nanoparticles have paying attention of scientists because of 

their multifunctional character. Nanoparticles have large 

surface area to volume ratio that helps in diffusion also most 

important to special properties such as increased heat and 

chemical resistance [12]. 

 

Transportation of oxygen, nutrient and nanoparticles 

within tumor 

The preponderance of the 1013 cells in the human body is 

within a few cell diameters of a blood vessel. This notable feat 

of organization facilitates the delivery of oxygen and nutrients 

to the cells that form the tissue of the body. It also enables the 

well-organized delivery of most medicines. As a result of 

inadequately organized vasculature in solid tumors, there is 

limited delivery of oxygen and other nutrients to cells that are 

far-off from functional blood vessels. 

A single cancerous cell together with this by healthy tissue will 

replicate at a rate higher than the other cells, placing a strain on 

the nutrient deliver and removal of metabolic waste products. 

Once a diminutive tumor mass has formed, the healthy tissue 

will not be able to fight with the cancer cells for the inadequate 

provider of nutrients from the blood stream. Tumor cells will 

be in motion healthy cells until the tumor reaches a diffusion- 

limited maximal size. While tumor cells will classically not 

begin apoptosis in a low nutrient environment, they do 

necessitate the normal building blocks of cell function like 

oxygen, glucose and amino acids. The vasculature was 

intended to supply the now extinct healthy tissue that did not 

place as high a demand for nutrients due to its slower growth 

rate. Tumor cells will therefore persist dividing because they 

do so without regard to nutrient supply but also many tumor 

cells will die since the amount of nutrients is not enough. The 

tumor cells at the external edge of a mass have the best access 

to nutrients while cells on the inside die creating a necrotic 

core inside tumors that rely on diffusion to deliver nutrients 

and take away waste products. 

In core, a steady state tumor size forms, as the rate of 

propagation is equal to the rate of cell death until a better 

association with the circulatory system is created. Active tumor 

targeting of nanoparticles involves attaching molecules 

recognized as a group as ligands, to the outsides of 

nanoparticles. These ligands are astonishing in that they can 

recognize and bind to harmonizing molecules, or receptors, 

found on the surface of tumor cells [13]. When such targeting 

molecules are added to a drug delivery nanoparticle, additional 

of the anticancer drug finds and enters the tumor cell, 

increasing the competence of the treatment and reducing toxic 

effects on surrounding usual tissue. Dissimilar types of 

nanoparticles are developed to deliver drug at target site 

(Figure 1). 

 

 

Figure 1. The ligands on the facade of the nanoparticles fit into 

the cell receptors, allowing encapsulated drug molecules to go 

through the tumor cell after binding. 

Nanoparticles and additional nanostructures come into view to 

hold great promise for the future of cancer treatment. 

Distinctiveness of nanoparticles for cancer drug delivery are 

given below (Table 2). 

Table 2. Distinctiveness of nanoparticles worn for cancer drug 

delivery. 

Structure Size Role in drug Delivery 

Carbon 

Nanoparticles 
magnetic 40-50 nm For drug delivery and 

targeted cell demolition 

Dendrimers 1-20 nm Asset therapeutic 

substances such as DNA 

in their cavities 

Liposomes 20-25 nm A novel cohort of 

liposomes that 

incorporate fullerenes to 

deliver drug that are not 

water soluble, that tend 

to have large molecules 

Low Density Lipoprotein 20-25 nm Drug solublized in the 

lipid core or fond of to 

the surface 

Nanolipispheres 25-50 nm Carrier inclusion of 

lipophilic and hydrophilic 

drugs 

Nanoparticles 25-200 nm Act as 

matrices 

dispersed or 

drug 

incessant 

containing 

dissolved 

Nanospheres 50-500 nm Hollow 

nanospheres 

by ultrasound 

ceramic 

fashioned 

Nanovesicles 25-3000 nm sole or bilayer spheres 

containing the drugs in 

lipids 

Polymer Nanocapsules 50-200 nm worn for enclosing drugs 
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Conclusion 

The beginning of nanomedicines represents significant 

advances in the field of drug delivery. The options for 

nanoparticle intend and function is tremendously speckled and 

the list of probable applications continues to grow, to the point 

where the drug delivery system can be made to measure to best 

suit the selected drug. However, it is significant to retain 

information that nanoparticle-based treatments are not wonder 

cures. They have in cooperation flaws and challenges to 

overcome. Choosy targeting, while heralded as an development 

over non-encapsulated drugs, is a confront unto itself. While a 

lot of cancers over express surface proteins general in normal 

cells, superfluity of a specific surface protein is not adequate to 

guarantee selectivity by means of targeted treatment. 

Eventually, some of the drug will end up off-target, affecting 

non-cancerous cells. Choosing the exact surface marker is 

critical for a targeted treatment to work. For liposomal 

irinotecan, selectivity is achieved from beginning to end the 

acidic tumor microenvironment. 
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