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MODERN ASPECTS OF TEACHING NANOTECHNOLOGY IN MEDICAL
UNIVERSITIES
Gafarov I.A., Alasgarova N.A.
Azerbaijan Medical University, Baku, Azerbaijan
dr.gafarov@hotmail.com

Abstract. Nanotechnology enables drug molecules to be loaded into nanoscale
carrier systems, allowing them to be delivered to and targeted by specific tissues. This
also increases the effectiveness of the drug and reduces side effects.

Introduction. Nanotechnology materializes the creation and application of
structures and devices at the molecular and atomic levels, approximately 1-100 nm in
scale, possessing new physical and chemical properties. The role of nanotechnology in
biophysics 1s irreplaceable. Nanobiophysics investigates the interaction of
nanomaterials and nanostructures with biological systems special programs are applied
on computers in areas such as the design of new nanomaterials, the delivery of drug

carriers, and the simulation of biological processes. This concerns the biological
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compatibility of materials and the movement of nanomaterials within cells
(Feynman, 1960).

Relevance. Students studying at medical universities use knowledge of biology,
physics, and engineering in a complex way, which is an indicator of the development
of multidisciplinary thinking in them (Zhao & Li, 2023).

Smart drug delivery. Photochromic nanoparticles can release the drug by being
activated by light of a certain wavelength This enables controlled, targeted, and time-
regulated drug application. The drug is delivered only to the diseased tissue while
healthy tissues are protected (Qafarov & Alasgarova, 2025).

Controlled release. Drugs are released at specific times or under certain
conditions.

Use of biocompatible materials. Nano and microcarriers arecompatible with the
organism and non-toxic (Mi et al., 2024).

Smart Drug Delivery has a wide range of application areas.

Oncology. Targeted chemotherapy aimed at tumor cells. In cancer treatment, the
drug is directed only to tumor tissue and activated by light to prevent side effects.
Photoactivated drug systems release the drug only in the presence of light
Photochromic nanoparticles can be used as biosensors in the study of biomolecules and
manufacturing processes. They can change the light signal in the presence of certain
molecules, which allows researchers to monitor intracellular processes
(Qafarov et al., 2025).

Infectious Diseases. Local and effective use of antibiotics. Some photochromic
nanoparticles are used for antibacterial and antiviral applications, photodynamic
therapy: Activated by light, it creates reactive oxygen species, which destroys bacteria
or viruses. This method is an alternative against drug-resistant bacteria and can be used
in skin infections or to destroy cancerous tissue.

Autoimmune diseases. Targeted drug delivery to inflamed areas. Specialized
computer programs are widely used in the analysis of nanomaterials and simulation of

the behavior of drug carriers. Algorithms are also used in special computer programs
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to simulate the movement and behavior of drug carriers within the body, predicting
which organs these drug carriers will reach and at what speed.

Smart drug delivery has advantages such as fewer side effects, increased drug
efficacy, reduced dosage, and longer-lasting effects. The preparation of nanoparticles
that can adapt to biological systems, their entry into cells, and targeted drug delivery
processes are relevant today. The role of special computer programs in targeted drug
delivery in biophysics is important.

The most important point here is that drugs are applied only to damaged tissues
and cells, without affecting healthy cells, and side effects are reduced.

Conclusion. For the development of medical science, it is necessary to get
acquainted with this field and interest in nanotechnology. The application of
nanotechnology in biophysics and the continuous improvement of the quality of
education, scientific seminars and webinars on this topic can contribute to the
development of medicine and the universities. Students will acquire modern medical
theoretical knowledge and then get acquainted with modern medical technologies,
which will help them to form successful researchers and innovators in the future.
Familiarity with atomic force microscopy (AFM), scanning tunneling microscope
(STM), nuclear magnetic resonance (NMR), and biosensor technologies helps them to
adapt more quickly to virtual laboratories, simulations and artificial intelligence
(AI) -based systems. Nanodrug carriers, nanorobots, biosensors, such as repair medical
devices, form the future doctor. With the help of such classes, the medical university
provides access to practical technology to improve their scientific knowledge,
strengthens their innovation-oriented thinking and allows them to develop as
technological doctors in the future.
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