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Nanobiotechnology plays an important 
role in the discovery of biomarkers of 
cancer. Several drugs in development for 
cancer are based on nanobiotechnology, 
and a few of these are already approved. 
Nanobiotechnology- based devices are in 
development as aids to cancer surgery. 
Finally, nanobiotechnology is playing an 
important role in personalized therapy for 

[1]cancer. 

This review focuses on the current 
concepts and the application of 
nanotechnology in by means of nano-
systems in cancer diagnosis and 
treatment.

Historical Background
Nanotechnology deals with structures 
that range from 1 to l00nm- about the size 
of a virus and 'Nano' derives its name 

[2]from Greek word for "dwarf".  The 
c o n c e p t u a l  u n d e r p i n n i n g s  o f  
nanotechnologies were first laid out in 
1959 by the physicist Richard Feynman 
in his lecture, "There's plenty of room at 
the bottom". The term nanotechnology 
was not used until 1974, when Norio 
Taniguchi, a researcher at the University 
of Tokyo, used it to refer to the ability to 
engineer materials precisely at the 
nanometer level. The primary driving 
force for miniaturization at that time 

Introduction
Nanotechnology is the creation and 
utilization of materials, devices and 
systems through the control of matter on 
the nanometer-length scale, that is, at the 
level  of  atoms,  molecules and 
s u p r a m o l e c u l a r  s t r u c t u r e s .  
Nanobiotechnology is already starting to 
show the promise of an impact on health 

[1]care. 

Nanomedicine is defined as the 
application of nanobiotechnology to 
medicine and is based on the use of 
nanoscale materials and devices for 
diagnosis and drug delivery as well as for 
t h e  d e v e l o p m e n t  o f  a d v a n c e d  
pharmaceut icals  referred to  as  

[1]nanopharmaceuticals. 

Nanobiotechnology is also being applied 
to refine surgery from microsurgery to 
nanosurgery. Examples include the 
construction of nanoscale robots, 
nanobots, for navigating the human body 
to detect as well as treat various diseases, 
and cell surgery using nanodevices and 
nanolasers. During the past few years, 
considerable progress has been made in 
the application of nanobiotechnology in 
cancer, that is, nano-oncology, which is 
recently the most important chapter of 

[1]nanomedicine. 
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came from the electronics industry, 
which aimed to develop tools to create 
smaller electronic devices on silicon 

[3]chips. 

According to James R Baker Jr 
"Nanotechnology allows us to make 
materials that are thousands of times 
smaller than the smallest cell in the 
body". Because these materials are so 
small, they can easily get inside cells and 

[4]change how they work. 

Development Of Nanotechnology
Mihail (Mike) Roco of the U.S. National 
Nanotechnology Initiative has described 
four generations of nanotechnology 
development. The 1st generation, as 
Roco depicts it, is that of passive 
nanostructures, materials designed to 
perform one task. The 2nd generation 
introduces active nanostructures for 
multitasking; for example, actuators, 
drug delivery devices, and sensors. The 
3rd generation features nano-systems 
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wi th  t housands  o f  i n t e r ac t i ng  
components. A few years later, the first 
integrated nano-systems, functioning 
(according to Roco) much like a 
mammalian cell with hierarchical 
systems within systems, are expected to 

[5]be developed. 

Some experts may still insist that 
n a n o t e c h n o l o g y  c a n  r e f e r  t o  
measurement or visualization at the scale 
of 1-100 nanometers, but a consensus 
seems to be forming around the idea that 
control and restructuring of matter at the 
nano-scale is a necessary element. As 
work progresses through the four 
generations of nanotechnology leading 
up to molecular nano-systems, which 
will include molecular manufacturing, 
we think it will become increasingly 
obvious that "engineering of functional 
systems at the molecular scale" is what 

[5]nanotech is really all about. 

Nanosystem's in cancer diagnostics
Nano-biotechnology offers a novel set of 
tools for the detection of cancer and 

[6]contributes to early detection of cancer. 

Types of Nanosystem's
These include as tabulated in [Table 1].

Application Of Nanotechnology In 
Oncology
Nanotechnology may have an impact on 
the key challenges in cancer diagnosis 
and therapy. Diagnosing, treating, and 
tracking the progress of therapy for each 
type of cancer has long been a dream 
among oncologists, and one that has 
grown closer to parallel revolutions in 
genomics, proteomics and cell bio1ogy. 
Nanotechnology's greatest advantage 
over conventional therapies may be the 
ability to combine more than one 
function. Recently, there is a lot of 
research going on to design novel 
'Nanodevices' capable of detecting 
cancer at its earliest stages, pinpointing 
its location within the human body and 
delivering chemotherapeutic drugs 
against malignant cells. The major areas 
in which nanomedicine is being 

[2]developed in oncology involve :
Ÿ E a r l y  d e t e c t i o n  o f  t u m o r  

(developing "smart" collection 
platforms for simultaneous analysis 
of cancer-associated markers and 
designing contrast agents that 
improve the resolution of tumor area 
comparing with the nearby normal 
tissues), and
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Ÿ Cancer treatment  (creat ing 
nanodevices that can release 

[2]chemotherapeutic agents) :

1. Detection of tumor
Early detection of tumor will greatly 
increase survival rates with the 
reasonable assumption that an in situ 
tumor will be easier to eradicate than one 
that has metastasized. Nanodevices and 
especially nanowires can detect cancer-
related molecules, contributing to the 
early diagnosis of tumor. Nanowires 
having the unique properties of 
selectivity and specificity can be 
designed to sense molecular markers of 
malignant cells. They are laid down 
across a microfluidic channel and they 
allow cells or particles to flow through it. 
Nanowires can be coated with a probe 
such as an antibody or oligonucleotide. 
Proteins that bind to the antibody will 
change the nanowire's electrical 
conductance and this can be measured by 
a detector. As a result, proteins produced 
by cancer cells can be detected and earlier 

[14]diagnosis of tumor can be achieved. 

Nanoparticle contrast agents are being 
developed for tumor detection purposes. 
Labeled and non-labeled nanoparticles 
are already being tested as imaging 
agents in diagnostic procedures such as 

[15]nuclear magnetic resonance imaging.  
There are two main groups of 
nanoparticles: 1) superparamagnetic iron 
oxides whose size is greater than 50 nm, 
2) ultrasmall superparamagnetic iron 

[16]oxides which are smaller than 50nm.  
Moreover, Quantum dots can be used to 
measure levels of cancer markers such as 
breast cancer marker Her-2, actin, 
microfibril proteins and nuclear 

[17]antigens.

Nanotechnology for detection of 
cancer biomarkers
Any specific molecular alteration of a 
cell on the DNA, RNA, metabolite or 
protein level may be referred to as a 
molecular biomarker. From a practical 
point of view, the biomarker would 
specifically and sensitively reflect a 
disease state and could be used for 
diagnosis as well as for disease 
monitoring during and following therapy. 
[18] Currently, available molecular 
diagnostic technologies have been used 
to detect biomarkers of various diseases 
such as cancer. Nanotechnology has 
further refined the detection of 
biomarkers. The physicochemical 

characteristics and high surface areas of 
nanopart ic les  make them ideal  
candidates for developing platforms for 
harvesting biomarkers. Some biomarkers 
also form the basis of innovative 
molecular diagnostic tests. A magnetic 
nanosensor technology is up to 1,000 
times more sensitive than any technology 
now in clinical use, can detect biomarker 
proteins over a range of concentrations 
three times greater than any existing 
method and is accurate regardless of 

[19]which bodily fluid is being analyzed.  
The nanosensor chip also can search for 
u p  t o  6 4  d i f f e r e n t  p r o t e i n s  
simultaneously and has been shown to be 
effective in early detection of tumors in 
mice, suggesting that it may open the 
door to significantly earlier detection of 
even the most elusive cancers in 

[1]humans.

Investigating the potential for 
capturing circulating tumor cells
A method has been described for 
magnetically capturing circulating tumor 
cells in the bloodstream of mice followed 

[20]by rapid photoacoustic detection.  
M a g n e t i c  n a n o p a r t i c l e s  a r e  
functionalized to target a receptor 
commonly found in breast cancer cells, 
which bind and capture circulating tumor 
cells under a magnet. The approach of 
integrating in-vivo multiplex targeting, 
m a g n e t i c  e n r i c h m e n t ,  s i g n a l  
amplification and multicolor recognition, 
enables circulating tumor cells to be 
concentrated from a large volume in the 
vessels of tumor-bearing mice and has 
potential applications for the early 
diagnosis of cancer and the prevention of 

[1]metastasis in humans. 

Imaging applications of Nano-
biotechnology in cancer
Highly lymphotropic superparamagnetic 
iron oxide nanoparticles (SPIONs), 
measuring 2 to 3 nm on average have 
been used in conjunction with high-
resolution MRI to reveal small and 
otherwise undetectable lymph node 

[ 2 1 ]metastases.  Quantum dots are 
attractive as optical imaging agents 
owing to their high brightness and photo- 
and biostability. Bioluminescence 
resonance energy transfer Quantum dots 
can improve the signal-to-background 
ratio for real-time imaging largely by 

[22]suppressing background signal. 

2. Tumour treatment
Frequent challenges encountered by 
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S. No TYPE OF NANOSYSTEM PHYSICAL PROPERTIES APPLICATIONS ADVANTAGES

Liposomes
These are the closed vesicle forms of hydrated 

phospholipids.
These are of 3 types based on size and number of bi-

layers. 
Ÿ Multilamellar vesicles
Ÿ Small unilamellar vesicles
Ÿ Large unilamellar vesicles

They are used in cancer therapy, carrier for antigens, 

pulmonary delivery, leishmaniasis, ophthalmic drug 

delivery.[7]

Ÿ Multilamellar vesicles
These consist of several lipid bi-layers separated from one 

another by aqueous spaces. These are heterogeneous in 

size, ranging from few hundreds to thousands of nm in 

diameter.
Ÿ Small unilamellar vesicles (SUV’S) <100nm
Ÿ Large unilamellar vesicles (LUV’S)>100nm
These consist of a single bi-layer surrounding the 

entrapped aqueous space. Drug is either entrapped in the 

aqueous space or intercalated into lipid bi-layer of 

liposomes, depending on physicochemical characteristics 

of the drug.

Ÿ Active and Passive delivery mode
Ÿ Flexible
Ÿ Aqueous preparations

1.

Polymeric Nano Particles comprise of 
1.Nanocapsules 
2.Nanosphere.

Application of these particles in oncology has 

exponentially increased with advent of biodegradable 

polymers. 
Both natural (albumin, Chitosan, Heparin etc) and 

Synthetic ( Poly-L- Lactide, Poly- [L-glutamate] Poly [D, L 

Lactide-Coglycolide], [PEG, etc], biodegradable polymers 

are being exercised as drug delivery systems.[4] 

These are colloidal carrier, 10nm-1µm in size 

consisting of synthetic or natural polymers. In these 

polymers, drugs are physically dissolved, entrapped, 

encapsulated or covalently attached to the polymer 

matrix  
Ÿ Nanocapsules are systems in which drug is 

confined to a cavity surrounded by unique polymeric 

membrane
Ÿ Nanospheres are systems in which the drug is 

dispersed throughout the polymer matrix.[8]

Biodegradable
Ÿ Natural
Ÿ Synthetic

2.

Cantilevers
Researchers can read this change in real time and 

provide not only information about the presence and 

the absence but also the concentration of different 

molecular expressions.

As a cancer cell secretes its molecular products, the 

antibodies coated on the cantilever fingers selectively 

bind to these secreted proteins, changing the physical 

properties of the cantilever and signaling the presence of 

cancer.

Ÿ Nanoscale cantilevers 
Are microscopic flexible beams resembling a row of 

dividing boards – are built using semiconductor 

lithographic techniques and are coated with molecules 

capable of binding to the biomarkers of cancer like PSMA 

(Prostate-Specific Membrane Antibody).

Ÿ Cantilever provide rapid and sensitive detection 

of cancer-related molecules.[6]

3.

Quantum dots (QD)
These are semi conducting materials consisting of a 

semiconductor core coated by a shell to improve optical 

properties.

These have a large impact on imaging, in-vitro and in-

vivo detection and analysis of biomolecules, 

immunoassay, and DNA hybridization and in non-viral 

vectors for gene therapy. It has main function in labeling 

of cells and therapeutic tools for cancer treatment.[9]

Ÿ Their properties originate from their physical size 

which ranges from 10-100A °  in radius. 
Ÿ The best characteristics of QDs and magnetic iron 

oxide nanoparticles can be combined to create a single 

nanoparticle probe that can yield clinically useful images 

of both tumors and the molecules involved in cancer.[10]

Ÿ QDs are used as inorganic fluorophores, owing to 

the fact that they offer significant advantages 

over conventionally used fluorescent markers.

4.

Dendrimers
They can be made more biocompatible compounds with 

low cytotoxicity and high bio-permeability according to 

the requirements

These can deliver bioactive substances like drugs, 

vaccines, materials and genes to desired sites.[11]

Ÿ These are hyper branched, tree-like structures and 

have compartmentalized chemical polymer.

Ÿ Low cytotoxic
Ÿ High bio-permeability

5.

Carbon Nanotubes
This technique can serve as an alternative to PCR and 

identify multiple nucleotide polymorphic sites in large 

strands on non-amplified DNA at relatively and low 

cost.[4]

They scan down DNA and look for single nucleotide 

polymorphism which make possible to detect whether an 

individual has a high-risk or low-risk configuration for 

developing the processes that lead to cancer.

Ÿ These are hexagonal networks of carbon atoms. 

Length and diameter of these tubes are 1nm and 

1-100nm in length.[12]

Ÿ Economic
Ÿ Identifies multiple nucleotide polymorphic sites 

in large strands of non-amplified DNA

6.

Metallic Nano particles
Nanoparticles of various metals have been made yet 

silver and gold nanoparticles are of prime importance 

for biomedical use.[5]

By attaching monoclonal antibodies (mAbs), which can 

recognize a specific cancer cell, to gold nanoparticles or 

nano-rods the “heating phenomenon” can be used in 

cancer detection. This acoustic signal gives valuable 

information about the presence of cancer cells

Ÿ Gold nanoparticles conjugated to anti-epidermal 

growth factor receptor (anti- EGFR) mAbs 

specifically and homogeneously bind to the surface 

of the cancer cells with 600% greater affinity than 

to the noncancerous cells. 
Ÿ This specific and homogeneous binding is found to 

give a relatively sharper surface plasma resonance 

(SPR) absorption

Ÿ Gold nanoparticles are not toxic to human cells
Ÿ Economic as it requires a simple, inexpensive 

microscope and white light 
Ÿ The results are instantaneous 
Ÿ Highly sensitive.[13]

7.

Nanoshells Once the cancer cells take them up, by applying a near 

infrared light that is absorbed by the nanoshells, it is 

possible to create intense heat that selectively kills the 

tumor cells and not the neighboring healthy cells.

Ÿ Nanoshells have a core of silica and a metallic 

outer layer. These can be linked to antibodies that 

can recognize tumor cells (PSMA).

Ÿ Increased efficacy of the therapeutic treatment 
Ÿ Minimal set of side effects.[6]

8.

Nanowires
Nano-sized sensing wires lie across a microfluidic 

channel.

They can detect the presence of altered genes associated 

with cancer and may help researchers pinpoint the exact 

location of those changes.[6]

These are manmade constructs; made with carbon, silicon 

and other materials that have the capability to monitor 

the complexity of biological phenomenon.

Capability to monitor complexity of biological processes9.



current cancer therapies include 
nonspecific distribution of anti-tumour 
agent, inadequate drug concentrations 
reaching the tumor, and limited ability to 
monitor therapeutic responses. Poor drug 
delivering to the target site leads to 
significant complication, such as 

[23]multidrug resistance.  Current NT 
promises solutions to several of the 
current obstacles facing cancer therapies. 
Nanoparticles have size of 5nm to 
200nm, allowing their unique interaction 
with biological systems at the molecular 
level. As a result of their materials 
composition, nanoparticles are capable 
of self-assembly and maintaining 
stability and specificity which are crucial 
t o  d r u g  e n c a p s u l a t i o n  a n d  

[4]biocompatibility.  Nanoparticles can 
consist of a number of materials, 
including polymers, metals and 
ceramics. Many types of nanoparticles 
are under various stages of development 
as drug delivery systems, including 
liposomes and lipid based carriers (such 
as lipid emulsions and lipid -drug 
conjugates, polymer microspheres, 
micelles and various ligand - targeted 

[2]products (such as immunoconjugates).  
As an example, a nanoparticle-based 
drug called "Abraxane", consisting of 
paclitaxel conjunctive to protein albumin 
particles, was approved by the Food and 
Drug Administration for breast cancer 

[24]treatment a year ago.  It is worthwhile to 
mention that selective delivery and 
targeting of nanoparticles to tumors may 
overcome the problem of toxicity and 
may increase the effectiveness of drug 
delivery. The barriers involving this 
procedure and that should be under 
consideration are a variety of physical 
and anatomical characteristics of solid 
tumors, such as the necrotic core with the 
surrounding hypoxic area, the elevated 
local temperature and the interstitial 

[25], [26], [27]liquid pressure. 

Several approaches have been used to 
target nanoparticles to tumor associated 
antigens, including direct conjugation of 
nanoparticles to monoclonal antibodies, 
modified plasma proteins or viral 
vectors. Recent progress has been made 
with targeted viral vectors for gene 

[28]therapy applications. 

In addition to this, laser-induced thermal 
effects around nanoparticles attached to 
specific targets have recently been used 
for the treatment of cancer. The basic 
concept for this application of 
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Nanotechnology is the fact that 
nanoparticles of different properties 
(magnetic, optical etc.), due to their size, 
can be delivered more easily to target 
cells than can larger particles, via 
conjugation with antibodies, conjugation 
t o  v i r u s e s  a n d  p h y s i o l o g i c a l  

[29]transportation.

After reaching target cells, these 
nanoparticles are then self-assembled 
into larger nanoclusters within cells. 
Afterwards, these nanoclusters can be 
ac t iva ted  by  lase r  i r rad ia t ion ,  
microwaves or magnetic fields, 
depending on the nanoparticles 
synthesis. By this process and its 
photothermal effects, destruction of 
cancer  can be achieved.  More 
specifically, the nanoshell-assisted 
photo-thermal therapy (NAPT) is a non-
invasive procedure for selective photo-
thermal tumor destruction. It is based on 
nanoshells that absorb light in the near 
infrared (NIR) region, which is the 
wavelength that optimally penetrates 
tissues. The metal shell converts the 
absorbed light into heat with great 
efficacy. Further specificity can be 
engineered by attaching antigens on the 
nanoshells which are specifically 
recognized by the cancer cells. By 
supplying a light in NIR from a laser, the 
particles produce heat, which destroy the 

[30]tumor. 

In-vivo, Raoul Kopelman et al; have 
recently created three-component 
nanoparticles that target, image and 
destroy tumors in the brains of rats. The 
particles consist of an iron oxide core that 
serves as a magnetic resonance imaging 
(MRI) contrast agent. Attached to them 
are copies of a cancer-targeting peptide 
called F3, as well as a light-absorbing 
compound called photofrin that kills cells 
when hit with red light. When 
Kopelman's team used their combination 
particles to treat rats previously injected 
with cancer cells inside their brains, 
animals receiving the combination 
particles survived more than twice as 
long as control animals receiving the 

[31]non-targeted photofrin compound.

Ultrasonic tumor imaging and 
t a r g e t e d  c h e m o t h e r a p y  b y  
nanobubbles
Drug delivery in polymeric micelles 
combined with tumor irradiation by 
ultrasound results in effective drug 
targeting, but this technique requires 

[32]prior tumor imaging.  Multifunctional 
nanoparticles that are tumor-targeted 
drug carriers, long-lasting ultrasound 
contrast agents and enhancers of 
ultrasound-mediated drug delivery have 
been developed and deserve further 

[1]exploration as cancer therapeutics.

Nanoparticle-based thermal ablation 
of cancer
Several forms of energy have been used 
for the destruction of tumor cells that 
cannot be reached for conventional 
surgical excision. Thermal ablation 
therapy is the most promising of these 
methods but is limited by incomplete 
tumor destruction and damage to 
adjacent normal tissues. Use of 
nanoparticles has refined noninvasive 
thermal ablation of tumors, and several 
nanomaterials have been used for this 
p u r p o s e .  T h e s e  i n c l u d e  g o l d  
nanomaterials, iron nanoparticles, 
magnetic nanoparticles and carbon 
nanotubes. Heating of the particles can be 
induced by magnets, lasers, ultrasound, 
photodynamic therapy and low-power X-

[33]rays. 

Laser-induced thermal destruction of 
cancer using nanoparticles
Single-walled carbon nanotubes 
(SWCNTs) show strong optical 
absorbance 700- to 1,100-nm NIR laser 
impulses. SWCNTs emit heat when they 
absorb energy from NIR light. Tissue is 
relatively transparent to NIR, which 
suggests that targeting SWCNTs to tumor 
cells, followed by noninvasive exposure 
to NIR light, will ablate tumors within the 
range  of  NIR.  One s tudy has  
demonstrated the specific binding of 
mAb-coupled SWCNTs to tumor cells in 
vitro, followed by their highly specific 

[34]ablation with NIR light.  Only the 
specifically targeted cells were killed 
after exposure to NIR light. Selective 
cancer cell destruction can be achieved 
by functionalization of SWCNTs with a 
folate moiety, selective internalization of 
carbon nanotubes inside cells labeled 
with folate receptor tumor biomarkers, 
and NIR-triggered cell death, without 

[1]harming receptor-free normal cells.

R o l e  O f  N a n o t e c h n o l o g y  I n  
Personalized Therapy Of Cancer
Personalized medicine simply means the 
prescription of specific therapeutics best 
suited for an individual. Personalized 
management is usually based on 
pharmacogenetic, pharmacogenomic, 



p h a r m a c o p r o t e o m i c  a n d  
pharmacometabolic information, but 
other individual variations in patients and 
environmental factors are also taken into 

[35]consideration. 

In cancer cases, the variation in behavior 
of cancer of the same histological type 
from one patient to another is also taken 
into consideration. Personalization of 
cancer therapies is based on a better 
understanding of the disease at the 
molecular level, and nanotechnology will 

[36]play an important role in this area.  
With so many nanotechnologies 
available for drug delivery, it is 
recommended that computational 
mathematical tools be used to predict, 
which parameter's to be used for a 
multistage drug-delivery strategy. This 
would enable efficient localized delivery 
of chemotherapeutic drugs and lead to 
significant improvements in therapy 
efficacy as well as reduced systemic 

[37]toxicity. Such an approach can be 
optimized for personalized oncology.

Advantages of Nanotechnology
Ÿ Imaging agents and diagnostics that 

will allow clinicians to detect cancer 
in its earliest stages

Ÿ Multifunctional, targeted devices 
capable of bypassing biological 
barrier to deliver multiple therapeutic 
agents directly to cancer cells

Ÿ Agents that can monitor predictive 
molecular changes and prevent 
precancerous cells from becoming 
malignant

Ÿ Novel methods to manage the 
symptoms of cancer that adversely 
impact quality of life

Ÿ Research tools that will enable rapid 
identification of new targets for 
clinical development and predict 

[6]drug resistance.

Nanotechnology as a risk to human 
health
Although the benefits of nanotechnology 
are widely publicized, discussion of the 
potential effects of their widespread use 
in consumer and industrial products is 
just beginning. Both pioneers of 
nanotechnology and its opponents are 
finding it extremely hard to argue their 
case because of the limited information 
available to support one side or the other. 
Given the rapid rate of development in 
this area and the amount of publicity it is 
attracting, it is not surprising that 
concerns should have been raised relating 
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to the safety of nanomaterials in a variety 
[38], [39]of products.  Although some 

concerns may be ill-founded, it remains 
true that the toxicology of many 
nanomaterials has not yet been fully 
evaluated.

It has been shown that nanomaterials can 
enter the human body through several 
ports. Accidental or involuntary contact 
during production or use is most likely to 
occur via the lungs, from which a rapid 
translocation is possible to other vital 
organs through the bloodstream. 
On the cellular level, an ability to act as a 
gene vector has been demonstrated for 
nanoparticles. 

Carbon black nanoparticles have been 
implicated in interfering with cell 
s igna l ing .  There  i s  work  tha t  
demonstrates uses of DNA for the size 
separation of carbon nanotubes. The 
DNA strand just wraps around it if the 
tube diameter is right. Though excellent 
for the purposes of separation, this 
tendency raises some concerns over the 
consequences of carbon nanotubes 

[40], [41]entering the human body.

Conclusions
Nanotechnology in modern medicine and 
nanomedicine is in infancy, having the 
potential to change medical research 
dramatically in the 21st century. 
Ÿ Nanomedical devices can be applied 

for analytical, imaging, detection, 
diagnostic and therapeutic purposes 
and procedures, such as targeting 
cancer, drug delivery, improving cell-
material interactions, scaffolds for 
tissue engineering, and gene delivery 
systems, and provide innovative 
opportunities in the fight against 
incurable diseases. 

Ÿ There has been a huge progress on 
understanding the function of 
b i o l o g i c a l  s t r u c t u r e s  o f  
nanotechnology tools and techniques 
and their interaction and integration 
with several non-living systems, but 
there are still open issues to be 
answered,  mainly related to 
biocompatibility of the materials and 
devices which are introduced into the 
body.

Ÿ Many promising novel nanoparticles 
and nanodevices are expected to be 
used, with an enormous positive 
impact on human health.

Ÿ The vision is to improve health by 
enhancing the efficacy and safety of 

nanosystems and nanodevices. 

In the coming years, nanotechnology will 
play a key role in the medicine of 
tomorrow providing revolutionary 
opportunities for early disease detection, 
diagnostic and therapeutic procedures to 
improve health and enhance human 
physical abilities, and thus enabling 
precise and effective therapy tailored to 
the mankind.
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