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Abstract: This article is wrftten‘ \base on the analysis of modern scientific
publications devoted to nanotechnologzes in medicine, including materials from

international research centers and medical institutions. Particular attention is paid to the
possibilities of applying nanotechnologies in the -healthcare system of the Republic of
Uzbekistan.
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Introduction ;

Part 1. Introduction and Main Directions ~

Nanomedicine is a modern field of science that studies the monitoring, repair,
construction, and control of biological systems at the molecular level using
nanostructures and nanodevices. According to modern scientific articles, nanomedicine is
developing in two main directions. The first direction is direct interaction of
nanoparticles with cells, proteins, and DNA. Due to their extremely small size,
nanoparticles can penetrate biological membranes and influence intracellular processes.
Their optical, magnetic, and chemical properties make them useful in diagnostics and
therapy.

The second direction is the creation of new materials with predetermined properties. In
this case, the main role is played not only by individual nanoparticles but also by
nanostructured materials that can be used in implants, stents, biosensors, and protective
medical equipment. The development of these technologies is considered promising for
the modernization of healthcare systems, including the medical institutions of
Uzbekistan.

Part 2. Areas of Application in Medicine

Analysis of scientific publications shows that nanoparticles with modified chemical
surfaces can bind various biological molecules. Because of this, they can be used as:
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*biosensors

fluorescent markers

scontrast agents for visualization

ecarriers for targeted drug delivery

In modern medicine, nanotechnologies can be applied in the following areas:

ecarly diagnostics and monitoring of diseases

drug screening and laboratory research

erestoration of damaged tissues and organs

otargeted therapy

egenetic and protein research

*development of new biomaterials

For Uzbekistan, these directions are important for improving cardiology, oncology,
endocrinology, and transplantation medicine

Results/ Main Findings \ L

Part 3. Modern Research PrOJects

1. Diagnostics and Monitoring: B1010g1cal Mlcrochlps

Scientific articles show that biological “microchips are widely used in modern
molecular medicine. These microchips-allow- large-scale analysis of genes and proteins
and help identify disease markers.

Such technologies can beused in-Uzbekistan for:: .

scarly diagnosis of cardiovascular diseases** - —n ~/

oy ——— -~

«detection of endocrine disorders }’ %
*hematological research : '

egenetic screening ‘

The development of laboratory dlagnostlcs based -om~microchips can significantly
improve the quality of medical care.

2. Targeted Drug Delivery and Nanoparticles

One of the important directions of nanomedicine is targeted drug delivery.
Nanoparticles can transport medicines directly to damaged tissues without affecting
healthy cells.

Research articles describe the use of gold and silver nanoparticles combined with
antibodies. These particles bind only to pathological cells and can be destroyed using
laser radiation without damaging normal tissue.

Such technologies are promising for oncology and hematology centers, including those
operating in Uzbekistan.

Nanomachines based on natural proteins are also being studied. These systems can
deliver anti-inflammatory agents, antibiotics, or genetic material to damaged areas of the
body.

Possible applications:

streatment of myocardial infarction

stherapy of chronic vascular diseases

-stimulation of blood vessel growth in ischemia
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These methods may be useful for the development of cardiology in Uzbekistan,
where cardiovascular diseases remain one of the main causes of mortality.

3. Nanomaterials in Medical Devices

Scientific studies show that nanomaterials can improve the safety and effectiveness of
medical devices.

One direction is the creation of protective materials against electromagnetic radiation.
Such materials can be used in hospitals, diagnostic centers, and in patients with implanted
devices.

Another important direction is the improvement of vascular stents.

Modern nanocoatings allow:

sreduction of restenosis

*decrease of thrombosis risk

scontrolled release of drugs ‘

The introduction of such techr_;oloéies iIZUZbekistan could improve the results of
interventional cardiology. - X

4. Nanotechnologies in Plasma Sﬁbstitut"es

In emergency medicine, acute blood lgss often leads to hypoxia and oxidative damage.

Scientific publications-describe-the creation of nanostructured plasma substitutes that
not only restore blood volume but also neutralize free radicals.

Such systems are based on polymers combined with-antioxidant molecules.

—

The use of these technologies may'be important for: ' /<% ~/
esurgery ¥y %
straumatology : : '

sintensive care

*military medicine ’\ 4

For Uzbekistan, the development of such drugs could increase the effectiveness of
emergency medical care.

Conclusion ,

Analysis of modern:scientific articles shows that nanotechnologies have great potential
in medicine. They allow the creation of new diagnostic systems, targeted therapies,
improved implants, and advanced biomaterials.

The introduction of nanotechnologies into the healthcare system of Uzbekistan can
contribute to:

improvement of medical quality

development of modern diagnostics

reduction of mortality from cardiovascular and oncological diseases

modernization of medical research

Further scientific research and international cooperation are necessary for the active
development of nanomedicine in Uzbekistan.

76



European science international conference:
MODERN EDUCATIONAL SYSTEM AND INNOVATIVE TEACHING SOLUTIONS
REFERENCES

1. M. Schena, D. Shalon, R. W. Davis, H. O. Brown. Quantitative monitoring of gene
expression patterns with a complementary DNA microarray//Science. Vol. 270, Ne 5235.
1995.

2. M. Schena, D. Shalon, R. Heller et al. Parallel human genome analysis:
microarraybased expression monitoring of 1000 genes//Proc. Natl. Acad. Sci. U.S.A.
Vol. 93, Ne 20, 1996.

3. M. E. Truckenmiller, M. P. Vawter, C. Cheadle et al. Gene expression profile in
early stage of retinoic acidinduced differentiation of human SHSYSY neuroblastoma
cells//Restor. Neurol. Neurosci. Vol. 18, Ne 2-3, 2001.

4. H. Suzuki, E. Gabrielson, W. Chen et al. A genomic screen for genes upregulated
by demethylation and histone deacetylase inhibition in human colorectal cancer//Nat.
Genet. Vol. 31, Ne 2, 2002. PR ‘éD

5. R. A. Young. Biomedical diséover}\/ wi NA arrays//Cell. Vol. 102, Ne 1, 2000.

6. B. J. Hong, V. Sunkara, J. W. Park DNA microarrays on nanoscale controlled
surface. Nucleic Acids Res. Jul 7, 2005. 4

7. B. N. Gosalia, S. L., Diamond. Printing-chemical-libraries on microarrays for fluid
phase nanoliter reactions. Proc Natl"'Acad Sci USA. July 22, 2003.

8. Y. P. Bao, M. Huber; T: F: Wei, S.-S. Marla, J.J. Storhoft, U R. Mueller. SNP
identification in unamplified human ' genomic"” DNA ' ‘with " gold nanopartlcle probes.
Nucleic Acids Res. Jan 19,2005., 577 %3

9. C.R. Sabanayagam,'J. R. Lakowicz. Increasmg thesensitivity of DNA microarrays
by metalenhanced fluorescence using surface bound silver naneparticles. Nucleic Acids
Res. January, 2007. . ~

10. R. S. Vasan. Biomarkers of Cardiovascular Disease Molecular Basis and Practical
Considerations. Circulation. 2006.

11. A. A. XKnoGa, C. 0. Usanosa. U3yueHne CBOMCTB ¥ BbIABIECHHE SKCIPECCHH
perienTopa  aKTUBTPOBaHHOro — anb(ha2makporaolOynuHa - uyenoBeka//Knuundeckas
naGoparopHas auarsoctuxa, Ne 4, 2002.

12. J. Ako, H. N. Bonneau, Y. Honda, P. J. Fitzgerald. Design criteria for the ideal
drugeluting stent. Am. J. Cardiol, 2007.

13. G. Nakazawa, A. V. Finn, R. Virmani. Vascular pathology of drug eluting stents.
2007. 14. L. Y. Huang, M. C. Yang. Hemocompatibility of layerbylayer hyaluronic
acid/heparin nanostructure coating on stainless steel for cardiovascular stents and its use
for drug delivery. J. Nanosci.Nanotechnol, 2006.

15. B. Langeveld, A. J. Roks, R. A. Tio et al. Rat abdominal aorta stenting: a new and
reliable small animal model for instent restenosis. 2004.

77



