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Semester 1 Course Title Hours
Code Preq. Obligatory: 8 Credit Hours Lect. | Exerc./Pract. Cred.
NanoChm Nanomaterials, Synthesis, Processing and 2 --/3 3
601 Applications
NanoChm Nanomaterials for Photocatalytic Processes 2 --/3 3
603 and Environmental Application
NanoMed Nanomedicine 2 --f-- 2
601
Total : 8
Semester 1 Course Title Hours
Code Preq. Elective : 4 Credit Hours Lect. | Exerc./Pract. Cred.
NanoPhy |  ----- Advanced Quantum Mechanics 2 --/- 2
601
NanoChm |  --—-- Nanoelectrochemistry 2 -I- 2
605
NanoChm |  --—-- Nanocomposite Science and Technology 2 -/- 2
607
NanoChm |  ----- Advanced Testing and Characterization of 2 -/- 2
609 Materials
NanoBio | --—--- Nanobiomaterials 2 -/- 2
601
NanoMed | ----- Nano-Diagnostics 2 --/- 2
603
Total : 4
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Semester 2 Course Title Hours
Code Preq. Obligatory: 8 Credit Hours Lect. | Exerc./Pract. Cred.
NanpPhy Solid-State Devices 2 -/- 2
602
NanoChm Materials 2 -/- 2
602 for Energy Conversion and Storage
NanoChm The Chemistry of Nanostructures 1 -13 2
604
NanoEng Nanoelectronics 2 -=/-- 2
602
Total : 8
Semester 2 Course Title Hours
Code Preq. Elective : 4 Credit Hours Lect. | Exerc./Pract. Cred.
NanoBio --- Bionanotechnology 2 -/- 2
602
NanoPhy Advanced Nanophysics 2 -/- 2
604
NanoBio Interaction of nanomaterials with biological 2 -/- 2
604 systems
NanoMed 2 -/- 2
604 Nanomaterials in dentistry
NanoChm Nanotechnology Applications in 2 -/- 2
606 Construction Materials
NanoEng | ----- Nanotechnology in Studying Damage and 2 -/- 2
604 Failure in Structures
NanoChm 2 -/- 2
608 Nanosensors
Total : 4

Yo
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Course Code

NanoChem 601.

Course Name

Nanomaterials, Synthesis, Processing and Applications

This course provides a comprehensive introduction to nanomaterials, their
synthesis, properties, processing techniques and applications. The coverage
addresses top-down and bottom-up approaches including nanomaterials ranging

Course
o from small particles and isolated clusters to nanostructured materials, multilayer

Description and consolidated bulk products, thin film and coatings. Their chemical,
mechanical, optical and magnetic properties will be introduced.
lecture Exercise/practical Credit

Hours
2 -/3 3

Course Code | NanoChm 603

Course Name

Nanomaterials for Photocatalytic Processes and Environmental Applications

Course

Description

The aim of the course is to introduce nanomaterials for photocatalysis as a
phenomena, give fundamental information on photocatalytic reaction using
nanocatalysis and design of photocatalytic processes and how the nanocatalysis
works as a practical tool for several environmental and industrial applications. One
part of the course will concentrate on the preparation of nanocatalysis and their
characterization, and how their performance can be improved. The modelling of
the photocatalytic processes using nanocatalysis as well as toxicology view will
give recent insights to the topic. The course will also contain information

on course announcement updated the applications of photo nanocatalysis both in
research and commercial level.

Hours

lecture Exercise/practical Credit

2 -/3 3



http://www.oulu.fi/sites/default/files/events/Updated_Photocatalysis%20Course%20announcement.pdf

Course Code

NanoMed 601

Course Name

Nanomedicine

Introduction to nanomedicine; diffusion and drug dispersion; diffusion in

Course biological systems; drug permeation through biological barriers; drug transport by
o fluid motion; pharmacokinetics of drug distribution; drug delivery systems;
Description nanomedicine in practice: cancers, cardiovascular diseases, immune diseases, and

skin diseases
lecture Exercise/practical Credit
Hours
2 - 2
Course Code | NanoPhy 601

Course Name

Advanced Quantum Mechanics

Fundamental concepts of quantum mechanics including the harmonic
oscillator, the hydrogen atom, electron spin and addition of angular momentum.
Qualitative and approximation methods in quantum mechanics, including time-

Course
o independent and timedependent perturbation theory, variational methods, scattering

Description | ang semiclassical methods. Applications are made to atomic, molecular and solid
matter. Systems of identical particles including many electron atoms and the Fermi
gas.
lecture Exercise/practical Credit

Hours
2 - 2

Course Code | NanoChm 605

Course Name

Nanoelectrochemistry

This course addresses the fundamentals of electrochemistry

and their application to the synthesis of nanostructures, together with applications

course (e.g. sensors, fuel cells, batteries, electrolysis, photovoltaic cells, reduction of
Description carbondioxide, environmental  remediation, and water disinfection).
Characterization and analysis techniques would also be addressed.
lecture Exercise/practical Credit
Hours > - >




Course Code

NanoChm 607

Course Name

Nanocomposite Science and Technology

This course is designed to provide fundamental understanding of emerging
nanocomposite materials science and technology. The topical areas to discuss
include synthesis of various nanoscale reinforcements, such as nanowires,

Course nanotubes, and inorganic nanoparticles; fabrication and processing techniques of
Description nanocomposites, dispersion of nanoreinforcements: interfacial adhesion;
mechanical and functional properties of nanocomposites including gas/moisture
barrier characteristics, electrical and magnetic properties, thermal properties,
design and applications of nanocomposites.
lecture Exercise/practical Credit
Hours
2 - 2
Course Code | NanoChm 609

Course Name

Advanced Testing and Characterization of Materials

Characterization of nanostructured using optical electron microscopy: Secondary
ion mass spectroscopy (SIMS), Auger Electron Spectroscopy (AES), X-ray

Course

o Diffraction and Differential scanning calometry for thermal analysis. Advanced
Description | tasting techniques for characterization of the physical, optical, magnetic and

mechanical properties of nanomaterials..
lecture Exercise/practical Credit
Hours
2 - 2
Course Code NanoBio 601

Course Name

Nanobiomaterials

Design and synthesis of nanobiomaterials for their applications in drug and gene

Course delivery. Fundamental biopolymer synthesis: functional group protection and de-
o protection; bioconjugation; protein pegylation design and synthesis of natural and
Description synthetic non-degradable and degradable polymers, hydrogels, bio-inspired materials,
and stimuli responsive biomaterials.
lecture Exercise/practical Credit
Hours 5 - 5




Course Code

NanoMed 603

Course Name

Nano-Diagnostics

This course addresses the introduction to nano-diagnostics, microvesicles and

Course nanovesicles in health and disease, Engineered nanoparticles for cancer diagnostics
Descrioti and therapy, Nanoparticles for medical imaging, DNA sequencing and DNA

escription . . . .

microarrays for medical diagnostics.
lecture Exercise/practical Credit
Hours
2 - 2
Course Code | NanoPhy 602

Course Name

Solid-State Devices

This course focuses on nanoscale technology of various semiconductor. This
course will make special emphasis on the properties of various types of Junctions

Course
o (p-n junctions, heterojunctions, metal-semiconductor junctions). Short Channel
Description | effacts and nanoscale phenomena will be emphasized throughout the course.
Bipolar Transistors and optoelectronic devices will be discussed.
lecture Exercise/practical Credit
Hours
2 - 2
Course Code | NanoChm 602

Course Name

Materials for Energy Conversion and Storage

Materials used in equipment for energy conversion and storage, with special
reference to sustainable energy applications. Metallic and hybrid energy storage

Course materials, Nanostructured materials for electrochemical energy conversion and
o storage. Thin films deposition and characterization. Porous hydrogen selective
Description membranes. Inorganic and semiconductor materials for fuel cells and solar cells.
Case studies in sustainable energy conversion and storage.
lecture Exercise/practical Credit
Hours 5 - 5




Course Code

NanoChm 604

Course Name

The Chemistry of Nanostructures

This course addresses the synthesis and chemical properties of the different
categories of nanostructures such as carbon Nanotubes/nanorods/ etc..., fullerenes,

Course colloids, Self assembled monolayer structures (SAM), dendrimers and other
Description macromolecules, oxide and inorganic nanotubes/fibers/rods/etc. For each category
examples of applications would be giving to demonstrate the applicability of the
properties discussed.
lecture Exercise/practical Credit
Hours
1 -/3 2
Course Code | NanoEng 602

Course Name

Nanoelectronic

Nano-electronic devices including resonant-tunneling devices, transistors, and
single-electron transfer devices. Materials for nanoelectronics — Semiconductors —

Course Crystal lattices: Bonding in crystal — Electron energy bands- Semiconductor
Description heterostructuree- Lattice matched and pseudomophic heterostructures- Inorganic —
Organic heterostructures- Carbon nanomaterials ( nanotubes and fullernes).
lecture Exercise/practical Credit
Hours
2 - 2
Course Code | NanoBio 602

Course Name

Bionanotechnology

This course covers the use of various nanostructures for ultrasensitive detection of
DNA, bacteria and viruses. Recent techniques for detection of single biomolecules

Course that offers superior advantages over the conventional bulk measurements will also
Description be presented. This course will also cover the use of different nanoparticles such as
nanocrystals and gold nanoparticles for optical imaging, as hyperthermia agents
for cancer therapy, and the development of smart drug delivery nanocarriers.
lecture Exercise/practical Credit
Hours 5 - 5




Course Code

NanoPhy 604

Course Name

Advanced Nanophysics

Nanophysics fundamentals, physics of nanostructures, crystalline nanostructures,

Course light-matter interaction on the nanoscale, quantum nanostructures, diffraction and
Description scattering from nano objects.
lecture Exercise/practical Credit
Hours
2 - 2
Course Code | NanoBio 604

Course Name

Interaction of nanomaterials with biological systems

The convergence of nanotechnology and biology has led to the emergence of
nanomedicine. biological systems such as proteins and DNA will create interfaces

Course with the surrounding fluids that will govern their interactions with nanomaterials.
o The course cover the interaction of nanomaterials with biological systems. The
Description course describes the nanoparticle interactions at the cellular level, nanoparticle
interactions at a whole organism level — exposure routes, risks and benefits.
Nanoparticles and their fate in the environment, health impact and risk assessment.
lecture Exercise/practical Credit
Hours
2 - 2
Course Code | NanoMed 604

Course Name

Nanomaterials in dentistry

Nanodentistry will make possible the maintenance of near-perfect oral health

Course through the use of nanomaterials. Nanodentistry includes: Nanodiagnostics and
Description Nanomaterials

lecture Exercise/practical Credit
Hours . :

AR




Course Code

NanoChm 606

Course Name

Nanotechnology Applications in Construction Materials

This course covers the use of nanotechnology in studying the particle shape, size
and composition of conventional and advanced construction materials on a sub

Course micro level. The correlation between the nano level characteristics and the
Description mechanical properties as well as the durability of the materials is studied,
Composition and arrangement of crystalline structures and chemical composition
of materials are examined to yield materials of superior properties.
lecture Exercise/practical Credit
Hours
2 - 2
Course Code | NanoEng 604

Course Name

Nanotechnology in Studying Damage and Failure in Structures

The course employs nanotechnology to study submieron cracks, flaws and damage

Course indications in structures through examining the materials used. The course aims at
o providing early prediction of the life time of structures and nano-based prediction

Description of the damage patters and hence around decision on repair intervention and the

technique used.

lecture Exercise/practical Credit
Hours
2 - 2

Course Code | NanoChm 608

Nanosensors

Course Name

This course addresses the fundamental principles of nanosensors, basic theory, and

Course applications in industry, healthcare, and their diverse applications. It describes
o Carbon-nanotube (CNT)-based sensors and their uses with a range of analytes,
Description including gaseous molecules, organic charge transfer complexes, proteins, DNA,
and antibodies.
lecture Exercise/practical Credit
Hours 5 - 5
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