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Highlights 

 Nano treatment is used to cure a number of cancer cases, which have shown significantly to fight cancer.  
 Nanodevices become one of the greatest medical healthcare sittings named, as nanoparticles (NPs) are Quantum dots 

(QDs), Nanogold shell (AuNPs), Dendrimers, Nanopore, and Nanotubes. 
 Nanodevices provide potential benefits for diagnosing and treating metastatic cancer such as a tumour, while the ability 

to deliver drugs to the major sites of metastasis and enrichment of target tumor cells without effecting noncancerous cells.  

A R T I C L E   I N F O  A B S T R A C T 

Article history: 

Received 01 October 2018 
Revised 03 July 2019 
Accepted 04 July 2019 
Available online 06 July 2019 

Cancer is the most serious disease in the world and has been considered as the first fatal disease 
to the humankind as its incidence rates continue to increase rapidly worldwide. Chemotherapy, 
Radiation therapy, Immunotherapy and Hyperthermia are the most common treatments for can-
cer in developed countries, while surgical operations are used in undeveloped countries, which 
have been found to cause negative side effect on human health.  

Recently, Nano treatment is used to cure a number of cancer cases, which have shown significant 

results than surgical operations. Such success has encouraged scientists and researchers to de-

velop Nanotechnological devices named as nanoparticles (NPs) which have become one of the 

greatest medical healthcare settings as they provide potential benefits for diagnosing and treating 

metastatic cancer, such as a tumor. On other hand, nanoparticles improved the ability to delivery 

drugs to the major sites of metastasis without effecting noncancerous cells. Moreover, beside re-

ported nanoparticles (NPs) have significant to escape antibody and extravasate into the tumor 

cells. 

In this review, we focus and outline on Nanodevice types: Quantum dots (QDs), Nanogold shell 

(AuNPs), Dendrimers, Nanopore, and Nanotubes for their principles, applications, operation pro-

cesses and their recent highlights in cancer research area are also considered in this paper. Finally, 

we provide some perspectives on the future challenges and development of drug delivery sys-

tems. 
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1. Introduction  

Cancer is defined as the uncontrolled proliferation of cells. Most 
human cancers arise from a single clone of cells affected by a ge-
netic mutation. Additionally, larger proportions of cells are actively 
dividing with a rapid growth rate over other normal cells (Fig. 1). 
Globally, a huge number of people all over the world are diagnosed 
with various types of cancer, accounting for a yearly 8 million can-
cer-related deaths, and such number is apparently on the rise 
(Torre et al., 2015, Siegel et al., 2016, McGuire, 2016, Bray et al., 
2018). World Health Organization (WHO) demonstrated that can-
cer could be correlated with several risk factors such as smoking, 
dietary habits, age, exposure to UV-radiation and consuming vege-
tables treated with pesticides, in addition to work-related factors 
that involve hydrocarbon pollution, etc. The wider scientific com-
munity believes that those factors are responsible for growing spe-
cific categories of cancer (Parrón et al., 2014; Ramírez et al., 2014; 
Cuadras et al., 2016; Stewart and Wild, 2017; Valcke et al., 2017; 
Lee et al., 2019). Presently, multimodal therapies are available 
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against cancer, which include chemotherapy, radiation therapy, 
surgical operations, hyperthermia as well as immunotherapy. 

 
Fig. 1. Normal tissue and cancer cells (Singh et al., 2015) 

Chemotherapy is the main treatment used to manage cancer in 
different countries. Doxorubicin is a synthetic drug having a wide 
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use to combat cancer. It is able to destroy or/and control the pro-
liferation of cancer cells. Chemotherapy is usually given through in-
travenous injection, subcutaneous or orally depending on the can-
cer type and patient situation. Nowadays, several chemotherapy 
strategies have been applied to the treatment of different types of 
cancer. Chemotherapy can be used alone or combined with other 
treatments such as radiotherapy, which could be followed by sur-
gery for controlled mass removal. Although chemotherapy is the 
most common treatment for cancer management it may cause un-
desirable side effects such as the need of the patient to be fre-
quently hospitalized for treatment dose administration. More im-
portant, chemotherapy may have an unsuccessful outcome for 
many patients. Further, it could have diverse effective for different 
individuals (Von Minckwitz et al., 2012; Buch et al., 2019). 

Radiation therapy is therapeutic treatment is applicable to 
many types of cancers. It uses high-energy rays emitted from in-
struments used specifically to target cancer cell to reduce the tu-
mor mass. The machines emit short wavelength rays (high-energy 
radiation). There are different types of radiations that are suitable 
for cancer treatment including X-rays, gamma rays and other 
sources such as neutrons and protons. Although radiation therapy 
is an improved treatment for cancer, it has a number of drawbacks. 
Firstly, it is normally used for inpatients required to spend a few 
days in the hospital or clinic. Secondly, long rest is needed for the 
patients that have been exposed to high levels of radiation. Further, 
depending on their immune system function status they may have 
to see visitors for a short time only to avoid picking infections. 
Thirdly, once the treatment is finished, the amount of residual ra-
diation must be checked in a patient body, and a safe level can be 
reached before he/she can leave the hospital. Lastly, Radiotherapy 
can sometimes damage organs that are closely related to the site of 
rays’ targets such as the stomach, bowel, liver and kidneys. This 
drawback may result in serious side effects (Kratochwil et al., 2016; 
Chang et al., 2016; Lin et al., 2019). 

Immunotherapy is an advanced strategy used against cancer.  
Indeed, it is a supporting method used to stimulate the immune 
system to enhance its ability to fight diseases such as microbial in-
fections and cancer. Recently, immunotherapy has become more 
effective for the treatment of many types of cancer, since it allows 
the immune system to identify and target cancer cells more effec-
tively compared to other methods, which have a deteriorating ef-
fect on the immune system itself. Immunotherapy approach has 
various modules including vaccines, checkpoint inhibitors, cyto-
kines, monoclonal antibodies (MABs), and the more advanced 
adoptive cell transfer immunotherapy strategy. Immunotherapy is 
also known as biological therapy. The substances that modify the 
immune response or the so-called biological response are referred 
to as the Biological Response Modifiers (BRMs). Indeed, the body 
naturally produces small amounts of (BRMs) in response to infec-
tion and disease. Therefore, large amounts of BRMs can be made in 
the laboratory and used for the treatment of a wide range of dis-
eases such as rheumatoid arthritis and cancer. In comparison to 
chemotherapy and radiotherapy, other cancer treatment methods, 
immunotherapy appears to improve the strength of the patient’s 
own immune system, with fewer side effects. Furthermore, several 
investigations showed that combining immunotherapy with chem-
otherapy treatment decreased the side effect risks. In addition, it 
improves long-term survival. However, there are some drawbacks 
of immunotherapy treatment as it sometimes causes unfavorable 
symptoms, which include fever, chills, nausea, diarrhea and vomit-
ing, besides generalized pain particularly in the bones joints and 
legs, weakness or fatigue, headaches and rashes in some patients 
(Smith et al., 2014; Frankel et al., 2017; Riley et al., 2019). 

Hyperthermia is the first clinical method improved for the 
goals of regional cancerous- directed therapies. In addition, to stop-
ping bleeding, early, it has been used for a long time as the process 
of raising the patient’s body temperature either locally or in gen-

eral for medicinal purposes. Currently, hyperthermia has the po-
tential to eliminate cancer from the body. The goals of hyperther-
mia technique include the significant increase in apoptosis of can-
cer cells or/ and the inhibition cancer cells division. Notably, this is 
accomplished neither through using medicine (Chemotherapy) nor 
through using high-energy rays (Radiotherapy) in treating the af-
fected area, but rather by localized high temperature in the tumor 
area. The mechanism used to achieve hyperthermia is by means of 
burring or cauterizing the cancerous area with a hot metal such 
iron. Currently, more sophisticated Hyperthermia treatments have 
appeared as a new system for cancer treatment such as using a hot 
liquid including water. By this method, the affected area will cure 
faster, hence decreasing the side effects (Cabuy, 2011, Bedge et al., 
2019). 

Surgical Operation is the preliminary method for fighting can-
cer diseases. It involves the surgical operation to remove the pri-
mary solid tumor disease from the patient. The ancient physicians 
used a surgical operation to inhibit the spread of metastatic cancer 
cells. (Van Gijn et al., 2010; Tohme et al., 2017; Tsagozis et al., 
2019). Although several treatment strategies have been applied for 
cancer treatment, these traditional strategies have various draw-
backs through local or systemic effect. In addition, the low specific-
ity of some treatments leads to similar effects in both rapidly divid-
ing normal cells and tumor cells. Additionally to diagnostic strate-
gies problems they are time-consuming with low sensitivity to a 
specific area and may cause kidney complications while suffering 
senior people and children practically on surgery operations. Now-
adays, several researchers have become interested in further re-
lated investigations, which have a new or improved treatment 
method to treat large panels of cancer disease. 

2. The significance of nanoparticles in cancer therapy? 

Scientist found that most animal cells are 10000 nm to 20000 
nm in diameter while nanoparticles have dimensions that equal 
100 nm or less (Fig. 2). This enables nanoparticles to enter animal 
cells (Fig. 3). Moreover, nanoparticles have a greater surface area 
per weight than conventionally made material, which causes them 
to be more reactive to some other molecules. The difference be-
tween the surface atoms to total atoms of the molecule increases 
with the decrease in molecular size. This, in fact, can be an im-
portant property when NPs interact with biological systems. This, 
in addition, represents an important property for many biomedical 
applications (Soliman et al., 2012; Douba et al., 2017). For instance, 
zinc oxide has been found in Nano size to have superior UV block-
ing properties compared to its bulk substitute, silicon has been 
found at approximately the size 1nm can emit blue color and at ap-
proximately 3 nm size can emit red color with no color on material 
size (Zong et al., 2011; Chen and Ma, 2019). The properties of ma-
terials change in their size in nanoscale leading the surface of ma-
terials to become significant for nanotechnology. Over the past dec-
ade, several Nanomaterials were designed based on differences, 
such as: Quantum dots (QDs), Nanogold shell (AuNPs), Den-
drimers, Nanopore, and Nanotubes. 

 
Fig. 2. Nanodevices scale (Mewara and Rathore, 2016) 

https://www.medicinenet.com/radiation_therapy/article.htm
https://www.pancreaticcancer.org.uk/information-and-support/treatments-for-pancreatic-cancer/radiotherapy-for-pancreatic-cancer/side-effects-of-pancreatic-cancer-radiotherapy/
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Fig. 3. Nanodevices are small enough to enter the cell (Ahmed, 2006) 

Nanoparticles have multifunctional systems for cancer disease 
such as tumor targeting, drug delivery, diagnostics and imaging. 
Targeting tumor cells by nanoparticles depending on mechanism 
reaction upon external motivation through the functionality of tu-
mor cells, peptides, polymers and antibodies that can be used to 
improve NPs circulation, effectiveness and selectivity. This explo-
ration has opened the relatively a new field of Nanomedicine deal-
ing with the detection, control, construction, repair, defence and 
improvement of all human biological systems. Nanoparticles (NPs) 
can be synthesised to a size compatible with biological molecules 
such as proteins, nucleic acids and can appropriately develop for 
use as potential probes, delivery platforms, carriers and devices 
giving unique opportunities for improvements in disease detec-
tion, therapy and prevention. For all that depending to their Na-
noscale size and unique properties allowing nanoparticles to cross 
and interact with biomolecules in the blood, organs, tissues and 
cells (Fig. 4) (Conde et al., 2012, Oh and Park, 2014; Wang et al., 
2019). 

 
Fig. 4. Schematic illustration of potential applications of nanoparticles in 

cancer cells (Conde et al., 2012; Mercado et al., 2019)  

Nanoparticles (NPs) may be organic or inorganic in nature and 
there are many methods for synthesis and development nanopar-
ticles (Wang and Wang, 2014; Badi’ah et al., 2019) for example syn-
thesis citrate gold nanoparticles and silica-gold nanoparticles(Fig. 
5). Recently a new method for the synthesis of eco-friendly nano-
particles have been introduced (Divakaran et al., 2019; Kooshki et 
al., 2019). 

3. Quantum dots (QDs) 

Quantum dots are inorganic nanoparticles of semiconductors, 
which had been theorized in the 1970s and were initially created 
in the early 1980s. Quantum dots are semiconductor nanoparti-
cles that can glow a specific color after absorbing light. The glow of 
color depends on the size of the nanoparticle. Many semicon-duc-
tor substances on Nano size can use as quantum dots. Semi-con-
ductor substances nanoparticles or other semiconductor sub-
stances have high properties of a quantum dot. Quantum dots 
(QDs) can be great values fluorescent given good photochemical 
stability and high photoluminescent quantum yields (Chinen et al., 
2015; Lu et al., 2019). 

 

Fig. 5. Synthesis of gold nanoparticles (England et al., 2015; Kumar et al., 
2019) 

Quantum dots (QDs) with properties absorb and emits differ-
ent wavelengths are becoming a useful tool in many biological ap-
plications (Igweh et al., 2018). QDs consist of a core made of heavy 
metal responsible for fluorescence properties surrounded by an 
external coating generally an amphiphilic polymer that to increase 
solubility in a biologically compatible medium. The core/shell QDs 
usually have a layer (or “shell”) of zinc sulphide (ZnS) between the 
core and the coating that can reduce the leaching of metals from 
the core and improving photo-stability (Fig. 6A). Nanoscientist 
found that many types of the quantum dot would emit light when 
applied UV light and those lights can be different in color due the 
QDs size, shape and material. For example, larger QDs at radius 
from 5 nm to 6 nm can emit longer wavelengths resulting in emis-
sion colors like orange or red while smaller QDs at radius from 2 
nm to 3 nm can emit shorter wavelengths resulting in colors such 
as green or blue, although the specific colors and sizes vary de-
pending on the exact composition of the QDs. Semiconductor quan-
tum dots (QDs) have attracted the attention of many research 
groups because of their scientific and technological significance in 
microelectronics, optoelectronics and cellular imaging several 
groups have reported that with biocompatible surface coatings, 
such as PEG-silica, QDs can be well tolerated by cells in vitro as they  
can be conjugated to a legends by coating a polymeric layer onto it. 
For further QDs is a critical issue application as diagnostic and im-
aging tools for the human body. Moreover the applications of QDs 
for imaging are inside the cell are in the cytoplasm, endosomes and 
lysosome this can make QDs have got unique properties which 
make them ideal for detecting specific tumor cells (Fig. 6B) (Di 
Corato et al., 2011; Yanover et al., 2014; Lim et al., 2015; Cai et al., 
2016; Lee et al., 2017). 

 

Fig. 6. (A) Quantum dots, (B) Quantum dots significant to glow by UV light 
targeting tumor cells  
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4. Gold nanoparticles (GNPs) drug delivery  

Doxorubicin (Dox) is a popular anticancer drug commonly used 
in chemotherapy. In recent years, gold nanoparticles have been in-
vestigated for using them as drug or gene delivery carriers and as 
diagnostic agents. Having such delivery ability of various payloads 
into their specific targets they can extravasate (escape) into the tu-
mor tissues. The surfaces of GNPs can be further functionalized to 
allow for increasing biocompatibility, targeting and uptake by cell 
(Fig. 7). The gold nanoparticles (Au NPs) have an advantage com-
pared to other agents as they provide nontoxic carriers for drug 
and gene delivery applications. Furthermore, they can be used to 
deliver medicine explicitly to cancer cells without affecting normal 
cells. Gold nanoparticles are shaped so that the gold core imparts 
stability to the assembly while the monolayer allows tuning of sur-
face properties such as charge and hydrophobicity (Kanapathipillai 
et al., 2014; Muddineti et al., 2015; Daraee et al., 2016; Mugaka et 
al., 2019). Significant studies have revealed that Gold Nanoparticles 
(GNPs) exhibit unique physicochemical properties including Sur-
face Plasmon Resonance (SPR) and the ability to bind amine and 
thiol groups allowing surface modification and use in biomedical 
applications. Lately, the synthesis of Gold Nanoparticles (AuNPs) 
became possible in the laboratory (Guo et al., 2016; Chen et al., 
2019). 

 

Fig. 7. (A) Gold nanoparticles, (B) Gold nanoparticles attached in and out 
of a cancer cell (Song et al., 2013; Singh and Mitragotri, 2019) 

5. Gold nanoparticles (GNPs) thermal therapy 

Generally, cancer cells die at 47°C and this can be through apop-
totic pathways. In fact, hyperthermia method typically involves an 
external heating source that generates temperature gradients from 
the external source to the tumor with the maximum heat dissipated 
on the body’s surface, which may affect normal cells. Gold NPs can 
improve thermal therapy efficiency through absorption of infrared 
(IR) light, this will exhibit low toxicity, ease of functionalization, 
suitable biocompatibility and uptake into cells with less exposure 
of light. Moreover, gold NPs can transform absorbed light into heat 
giving lower temperature and thus have the high potential for in-
frared phototherapy (Dorsey et al., 2013; Wang and Wang, 2014; 
Hainfeld et al., 2014; Baffou, 2018). Extensive studies strongly sup-
port the notion that gold nanoparticles at lower wavelength pro-
duce heat that can kill cancer cells (Fig. 8). GNP tunable optical 
properties have propelled them to the forefront of cancer hyper-
thermia as photothermal agents. Photothermal therapy is a method 
of killing off cancer cells carried out by changing optical energy to 
thermal energy upon irradiation with light (Chithrani et al., 2010; 
Yuan et al., 2012; Yu et al., 2012; Zhang et al., 2019).  

GNPs are efficient converters of light energy into heat, making 
them promising agents for targeted photothermal effects. They 
have also been investigated for cancer hyperthermia due to their 
unique optical properties when exposed to visible-near infrared 
(NIR) wavelengths where they are capable of efficient conversion 
of light energy into heat, which is quickly dissipated into the envi-
ronment. Over the past decade, researchers have concentrated on 
improving GNPs design for hyperthermic treatments focusing on 
varying particle shapes such as rods, cubes, stars, and prisms to 
promote GNPs light absorption and thus heat generation 
(Khlebtsov and Dykman, 2011; Joseph et al., 2019). 

 

Fig. 8. Effective IR light to melt nanogold particles (Ahmed, 2006) 

6. Dendrimers 

Dendrimers are an organic nano type repetitively branched 
molecules. The name of dendrimers comes from the Greek word 
(Dendron) which translates to "tree". They have wider uses in a bi-
ological system. Dendrimers chemically is typically symmetric 
around the core and often adopts a spherical three-dimensional 
morphology; this is means that dendrimers consist of a series of 
chemicals. They are a branch of the dendritic family as illustrated 
in (Fig. 9). Applications of dendrimers typically involve conjugating 
other chemical species to the surface of dendrimers that can func-
tion as detecting agents (Zhou et al., 2014; Wei et al., 2015; 
Caminade, 2019). 

 
Fig. 9. Schematic of dendritic family 

In recent years, the application of dendrimers has successfully 
proved themselves as useful in advanced technology and medicine 
due to their small size, which is not more than 15 nm, and has very 
high molecular weight. With this size, dendrimers are easy uptake 
by the cell through endocytosis. Notably, Dendrimers have ad-
vantages over other applications, as they have become an ideal car-
rier for drug delivery and chemical catalysts. 

Dendrimers grow from core to periphery. The core molecular 
reacts with monomer molecular having two dormant and one reac-
tive group. The small molecular comes together and the reaction 
proceeds inward and eventually the molecular become attached to 
the core (Fig. 10). Therefore, the structure of dendrimers from a 
simple mono molecule compound of the more complex molecule 
compounds is the key to dendrimers plays multifunction, espe-
cially in biosystem. In spite that dendrimers are advantageous for 
highly specialized applications such as drug delivery along with 
molecular carrier for chemical catalysts (Fig. 11), they have several 
disadvantages such as positively charged surface groups prone to 
destabilize cell membranes and cause cell lysis. Secondly, the de-
gree of substitution, type of amine functionality is important as pri-
mary amines being more toxic than secondary or tertiary amines 
while the fourth generation is the most toxic (Somani and Dufès, 
2014; Hughes, 2017; Ho et al., 2019).  

Recently, Nanoscientist developed dendrimers that can conju-
gation with DNA/RNA and have become a new revolution in ma-
nipulating cancer cells (Kalomiraki et al., 2016; Gorzkiewicz et al., 
2019). 

There are several types of dendrimers, which involve Pamam 
dendrimers, Pamamosdendrirners, Tecto dendrimers, PPI den-
drimers, Chiral dendrimers, Hybrid dendrimers Linear Polymers, 
Amphiphilic dendrimers, and also Micellar dendrimers. 

https://en.wikipedia.org/wiki/Branching_%28polymer_chemistry%29
https://en.wikipedia.org/wiki/Molecules
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Fig. 10. Synthesis of dendrimers according to the divergent method 
(Sowinska and Urbanczyk-Lipkowska, 2014). 

 
Fig. 11. Dendrimers mediated gene delivery to a cancer cell (Ahmed et al., 
2016) 

7. Nanopore 

Previously published studies have defined the Nanopore as a 
very small hole on the instruction of 1 nanometer in internal diam-
eter; hence, electrical current can pass flow through this hole. Now-
adays, diverse types of nanopore are available such as Alpha-He-
molysin nanopore, MspA nanopore and Graphene nanopore 

(Deamer et al., 2016; Jain et al., 2016; Jeck et al., 2019). DNA se-
quencing is the process of determining the precise order of nucle-
otides within a DNA molecule. DNA molecules consist of four nitro-
gen bases. Cytosine (C), Guanine (G), Adenine (A), and Thymine (T). 
Nanopore can electrically thread DNA electrically through na-
nometer-sized pores. The pore is submerged in a salt solution 
while an electrical current is applied. Eventually, the DNA molecule 
through the pore has detecting and sequencing DNA. In the same 
time, a low potential (voltage) is applied across the membrane with 
an ion flux through the pore (Fig. 12). The ion flux is measured by 
an application specific integrated circuit. The ion flux is partially 
blocked by the Trans locating DNA strand. Scientific works estab-
lished the DNA sequencing method has been classified in four gen-
erations; first Sanger sequencing, second amplification based mas-
sively parallel sequencing, third single molecule sequencing, and 
fourth nanopore sequencing, it is advantages inexpensive, reliable 
and high throughput sequencing (Ozsolak and Milos, 2011; Norris 
et al., 2016). A graphene Nanopore platform using electric fields is 
improved to tiny DNA strands will pushed through Nanoscale 
sized, atomically thin pores in a that ultimately may be important 
for fast electronic sequencing of the four chemical bases of DNA 
based on their unique electrical (Tian et al., 2013; Craig et al., 
2019). 

 

Fig. 12. ( A) Nanopore sequencing of DNA, (B) DNA sequencing by gra-
phing nanopore platform (Yang and Jiang, 2017). 

8. Nanotubes 

Several lines of investigation detail that nanotubes found as 
two types; single-walled nanotubes and multi-walled nanotubes. 
For instance, carbon nanotubes (CNTs) are hexagonally shaped ar-
rangements of carbon atoms that roll into tubes. In this regard,  
Mittal and his colleagues demonstrated that the (CNTs) are a tubu-
lar form of carbon with small diameters; it has a nanometer scale 
with a hollow tubular structure and atomic arrangement that differ 
from other carbon allotropes as graphite (Mittal et al., 2015; Kaur 
et al., 2019). Accumulating data of published studies has identified 
that carbon nanotubes are cylindrical carbon molecules having 
novel properties.  Their unique surface area with stiffness matrix, 
strength and resilience has led to much excitement in the field of 
pharmacy. In addition, CNTs have distinctive electronic and chem-
ical features, which make them suitable for a wide variety of appli-
cations, including drug transporters, delivery systems, and diag-
nostics. Extensive research conducted on anticancer drugs de-
scribed doxorubicin (Dox) as one of the most efficient anticancer 
drugs improved for cancer control. However, it can cause the death 
of non-cancer cells too. In this regard, the nanotubes can success-
fully deliver Doxorubicin (Dox) only to cancer cells fallow cancer 
cell marker signatures. Moreover, they are able to enter cells by 
themselves without obvious toxicity. The cellular uptake mecha-
nism differs depending on the properties and the size of the CNTs 
(Fig. 13). Recently carbon nanotubes (CNTs) were revealed to have 
unique advantages over other nano delivery systems such as bio-
logical drug delivery and protein delivery (Elhissi et al., 2012; Yu et 
al., 2012; Yu-Cheng et al., 2013; Sanginario et al., 2017; Kaur et al., 
2019; Hosnedlova et al., 2019). 

 
Fig. 13. Schematic of carbon nanotubes delivery system (Yu-Cheng et al., 
2013; John et al., 2015; Hosnedlova et al., 2019; Sharma et al., 2019). 

9. Conclusion 

Recently, a mounting body of evidence confirming that nano-
technology has interesting applications in biological and medical 
sciences. Several publications concerning nanotechnology re-
vealed that devices have many benefits over other modules of na-
noparticles. Devices characterized by the simplicity of design in 
shapes and sizes. Due to the chemistry of their surface, they have 
the ability to allow more use of properties of matter when used 
with various biologically useful molecules. The multi-modules of 
treatment such as chemotherapy, radiotherapy, immunotherapy, 
hyperthermia and surgical operations techniques are the major 
treatments for cancer management. However, most of these tech-
niques have various drawbacks. Therefore, the development of 
Nanodevices has offered a great opportunity to combat cancer, at 
the same time minimizing the side effect risk in both cancer diag-
nostic and therapy. More importantly, such devices can control 
cancer cells without affecting non-cancerous cells.  Moreover, Nano 
devices could prevent or/and regulate cancer from recurrence be-
sides destroying any cancer cells following other treatments. The 
Quantum dots are described as tiny particles of semiconductor 
nanocrystal with the size range from 2-10 nm with fluorescent 
lighting ability. Further, Quantum dots Nanodevices are the perfect 
devices to reach a good diagnosis compared to rays methods. On 
this basis, Quantum dots Nanodevices have the potential to be used 
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to diagnose specific areas of the tumor mass. Additionally, Quan-
tum dots also can glow when stimulated by ultraviolet light, which 
has less energy than X-rays. Gold nanoparticle can be an effective 
delivery system for regional cancer-directed therapies. The gold 
nanoparticles containing drugs coated with targeting agents conju-
gated antibodies. Therefore, gold nanoparticles circulate through 
the blood vessels could reach the target cells and thus drugs will be 
released directly into the cancer cells. Hence, the gold nanoparti-
cles module could be more beneficial than Chemotherapy treat-
ment. Moreover, gold nanoparticle by using IR light, which has less 
energy than UV and X-ray, is considered a promising method with 
selective property to fighting cancer cell.  

Dendrimers have many properties including macromolecules, 
high solubility, and miscibility, molecular mass increases, viscosity 
increase up to a 4th generation, interior layer encapsulates drug 
molecule, low compressibility. Dendrimers with hydrophilic 
groups are soluble in polar solvents whilst those with hydrophobic 
groups are soluble in non-polar solvents.  It is important to note 
that the major advantages of dendrimers are drug delivery and 
they have the ability to conjugate with DNA/RNA. 

Nanopore refers to as a nanoscale hole. Biologically, it is a pore-
forming protein in a membrane such as a lipid two layers, while 
solid-state is formed from synthetic materials such as silicon ni-
tride or graphene. On the other hand, the hybrid type is formed by 
a pore-forming protein set in synthetic material. Significant re-
search showed that Nanopore allows single-stranded DNA to pass 
through them, which may help to manipulate defect DNA. Recently, 
published studies stated that carbon nanotubes are formed by hav-
ing axis’s graphite sheets (<100 nm) rolling into cylinders demon-
strating excellent strength with electrical properties, In addition to 
efficient heat conduction due to carbon nanotubes, which allows 
carbon conjugation with other molecules, thus could be used in 
drug delivery. Although efficient, applications of nanotechnology in 
biology specifically in the biomedical field, it has various disad-
vantages. Firstly, the safety of nanotechnology has not been well 
approved. In addition, few investigations have been done in vivo to 
address their safety.  Secondly, based on several studies the toxicity 
of nanodevices remains to be a big problem. Lastly, the 
Nanodevices functions rely on a targeting agent. 

10. Future work 

The scientists related to nanotechnology are trying developing 
and regulating the process in Nanochips that can be injected into 
the human body to control blood pressure. Furthermore, they are 
trying to invent the Nanorobot machine that could be used in med-
ical applications such as controlling blood sugar, killing bacteria as 
well as repairing damaged tissues.  
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