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The word Nanoscience refers to the study, manipulation and
engineering of matter, particles and structures on the nanometer
scale (one millionth of a millimeter, the scale of atoms and
molecules). Important properties of materials, such as the
electrical, optical, thermal and mechanical properties, are
determined by the way molecules and atoms assemble on the
nanoscale into larger structures. Moreover, in hanometer size
structures these properties often different then on macroscale,
because quantum mechanical effects become important

Nanoscience and nanotechnology are interdisciplinary
fields that involve the study and manipulation of matter at the
nanoscale, typically at dimensions less than 100 nanometers.
These fields have gained significant attention and importance
due to the unique properties and phenomena that occur at the
nanoscale, which differ from those at larger scales.
Nanoscience:

Nanoscience is the study of structures and materials at
the nanoscale. It encompasses a range of scientific disciplines,
including physics, chemistry, biology, and engineering. In
nanoscience, researchers explore the fundamental principles
governing the behavior of materials at the nanoscale and
investigate how these properties can be utilized for various
applications.
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Nanotechnology:

Nanotechnology is the application of knowledge from
nanoscience to create new materials, devices, and systems with
unique properties and functions. It involves the design,
manipulation, and control of nanoscale structures to develop
innovative technologies. Nanotechnology has a broad range of
applications across different industries, including medicine,
electronics, energy, materials science, and more.

Key Concepts and Applications:
1. Nanomedicine:

- Targeted drug delivery systems using nanoparticles
for enhanced efficacy and reduced side effects.

- Development of nanoscale imaging techniques for
early disease detection.

- Nanoparticles for cancer treatment, including
hyperthermia and photothermal therapy.

2. Nano-Electronics:

- Advancements in nanoscale transistors and other
electronic components for more powerful and energy-efficient
devices.

- Exploration of novel materials, such as 2D
materials (e.g., graphene) and topological insulators, for use in
nanoelectronics.

- Quantum dot-based technologies for improved
displays, sensors, and solar cells.

3. Nanomaterials:

- Engineering and synthesis of novel nanomaterials
with unique properties, such as metamaterials and plasmonic
materials.
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- Development of nanocomposites with enhanced
mechanical, thermal, and electrical properties for various
applications.

4. Nanotechnology for Energy:

- Nanomaterials for efficient energy storage devices
(batteries and supercapacitors).

- Nanostructured materials for improved solar cells
and energy harvesting devices.

- Exploration of nanomaterials for catalysis and
energy conversion.

5. Nano-Optics and Photonics:

- Development of nanoscale optical devices for
communication and sensing.

- Plasmonic nanoparticles for enhanced light-matter
interactions.

- Advances in nanophotonics for on-chip
communication and information processing.

6. Nanofabrication Techniques:

- Progress in nanolithography techniques for precise
control over nanoscale structures.

- Self-assembly methods for creating complex
nanostructures.

- Advances in 3D nanofabrication for creating three-
dimensional nanoscale devices.

7. Nanotoxicology and Safety:

- Investigation into the potential health and
environmental impacts of nanomaterials.

- Development of safe-by-design approaches to
minimize the risks associated with nanotechnology.
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8. Nanoscale Sensors and Devices:

- Development of ultrasensitive sensors based on
nanomaterials for detecting various analytes.

- Nanoelectromechanical systems (NEMS) for
sensing applications.

- Integration of nanosensors into wearable devices
and Internet of Things (loT) platforms.

For the most recent and specific research findings, |
recommend checking reputable scientific journals, conference
proceedings, and the websites of leading nanoscience and
technology research institutions.
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