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At present time the terms with prefix «nano-» used 
more often in scientific literature, which characterize 
the beginning of the third phase of scientific-technical 
revolution after the appearance of steam engine in the 
XVIII-th century and computer technology in the middle 
of XX-th century. Nanotechnology would bring the 
possibility to make next significant step in the develop-
ment of science. Firmly established in aerospace and 
electronic industry, the nanotechnology is introduced 
in medicine and pharmacology.

Nanotechnology is a complex of methods and 
facilities of directed assembly or synthesis of differ-
ent substances and materials from various atoms 
and molecules. According to the generally accepted 
modern definition of nanotechnology, it comprises 
the methods of objects manipulation, scaled from 
1 to 100 nm (1 nm = 10-9 m = 10 Å; 1 Å approximately 
corresponds to hydrogen atom diameter). Few more 
examples: the width of DNA helix is 2,5 nm, and the 
size of molecule of acetylsalicylic acid is 1 nm.

The politicians from many countries realized long 
ago that the physics of ultra small particles have the 
enormous potential. The evidence of that is the latest 
fashion in this realm — the priority of financing of such 
research. Today there are all reasons to suggest that 
the future development of nanotechnology may lead to 
global redistribution of powers in the world economy. 

Nanotechnology deserves the most attention 
among other new trends of world technoique prog-
ress in medicine. The new separate discipline could 
be distinguished today — nanomedicine. The field of 
nanooncology covers the research and technology of 
diagnostics, treatment and prevention of diseases, in 
which the molecular tools and knowledge of molecular 
processes in human organism are used.

In the late decades the remarkable advances 
of fundamental sciences in the field of cancer biology 
were achieved. However, it did not lead to the intended 
effect in clinical oncology. First of all, this refers to the 
selective accumulation and, as a result, to specific 
effect of cytostatic drugs. In reality, there is a striking 
fact that only 1 : 10 000 — 1 : 100 000 of the drug 
molecules administered intravenously reach the speci-
fied target tissue, even if the drug was attached to the 
carriers — monoclonal antibodies.

Theoretically, the nanotechnology will permit the 
delivery of drugs directly to the small clone of tumor 
cells. This also refers to the contrast agents used for 
visualization. Taking into account the perspectives of 
nanotechnology application in oncology, they could be 
divided into several groups: nanostructured materials 
for various applications; nanotechnological sensors and 
analyzers; nanoinstruments and nanomanipulators.

In November 2007, the symposium «Present and 
future of nanotechnology in experimental and clinical 
oncology» took place at the Institute of experimental 
pathology, oncology and radiobiology NAS of Ukraine. 
The symposium was devoted to the inventory and 
systematization of data available in this field, and to 
the future perspectives of nanotechnology applica-
tion in cancer biomedical investigations, diagnostics 
and treatment. This symposium was organized in the 
frames of international conference «Nano-size sys-
tems: structure-properties-technology». The major 
concern of the conference was to synchronize the 
investigations, to elaborate the recommendations for 
priority scientific trends development in the fields of 
experimental and clinical oncology. This would help 
to work out the modern strategy of cancer diagnosis, 
treatment and prevention.

The presented reports showed that the great prog-
ress in understanding of nanotechnology application 
in oncology was achieved in the last decade. The 
high-precision tumors visualization system and rapid 
de velopment of synthesis of new drugs are expected 
in the nearly future. The predicted break-through in 
oncology is linked to the practical use of nanotechno-
logy, primarily with utilization of nanotechnology visu-
alization system of pathologic processes, and vector 
correction of cytostatics’ pharmacodynamics. The stiff 
competition on the market of new technologies pro-
vides hold out a hope of rapid progress and practical 
application of new highly efficient forms of drugs.

According to the prognosis of American National 
Science Foundation, the volume of nanotechnology 
goods and services market will dramatically increase 
in the coming 10–15 years. In particular, more than 
half of production in pharmaceutical branch, which is 
around 180 billions dollars, will be made on the basis 
of new technology. It is expected that the use of nano-
technology in the area of public health will promote the 
increase of the life span, will improve life quality and 
extend human physical capacities.

Besides promising perspectives of the future de-
velopments and applications of nanotechnology, the 
question of personnel and potential consumer safety 
became very urgent at present. But it is incorrect to 
consider that the influence of nanomaterials on humans, 
animals and environment is studied from recently. There 
is enough biokinetic, epidemiological and toxicological 
investigations data that deal with ultra small particles.

The regularity and features of biocompatibility, 
biodistribution and drug clearance were taken into 
 account. It is considered that this data could be a ba-
sis for new discipline — nanotoxicology. Evaluation of 
safety of new materials and technology should be of 
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first priority in the conditions of growing interest and 
widespread of nanotechnology.

Very often many fantastic projects sooner or later 
become reality. The movie «Fantastic journey», which 
appeared on screen in 1966, presented to the audience 
a courage perspective of using of nanotechnology in 
medicine: secretly the team of doctors in newest sub-
marine were diminished to miniature size and injected 
to the patients’ blood vessel to remove the thrombus 
that was a threat to human life.

The scientists of different profession: physicists, 
chemists, biologists, doctors, the material engineers, 
and others are trying to bring to life every noble fan- others are trying to bring to life every noble fan-others are trying to bring to life every noble fan- are trying to bring to life every noble fan-are trying to bring to life every noble fan- trying to bring to life every noble fan-trying to bring to life every noble fan- to bring to life every noble fan-to bring to life every noble fan- bring to life every noble fan-every noble fan- noble fan-noble fan- fan-fan-

tastic idea. V.I. Vernadsky stated: «Undoubtedly, all 
work must be done in a scientific way, but its applied 
relevance, especially in medicine, should also be con-
sidered». The Editorial Board decided to create a new 
rubric in the journal titled «Molecular medicine and 
nanotechnology in oncology». We hope that publica-
tion of papers in this field, and the discussion on the 
pages of our journal will considerably speed up the en-
trance of specialists into this new area, and will provide 
patients the possibility to get the treatment based on 
the latest scientific and technical achievements.
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