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Nanostrukturiranimi materiali, ki vsebujejo
nanodelce. Pomen nanodimenzije v bio okolju in
prednosti nanomaterialov pred klasi¢nimi materiali v

biomedicini. Podrobno bodo razloZzeni magnetni
nanomateriali in  njihove  superparamagnetne
lastnosti, ki dajo magnetnim nanodelcem veliko

prednost pred ostalimi nanomateriali, ki se lahko
uporabljajo v biomedicini.

Najpomembnejsi nanomateriali, ki se uporabljajo za
razlicne postopke pri diagnostiki in zdravljenju.
Poseben poudarek bo na materialih, ki temeljijo na
magnetnih  nanodelcih, ki se uporabljajo za
selektiven vnos zdravil, magnetno hipertermijo,
povecanje kontrasta pri magnetni resonanci (NMR),
detekcijo in separacijo bioaktivnih molekul, itd.
Magnetni nanodelci lahko zaradi svoje majhnosti
potujejo po tkivu, hkrati pa so zaradi interakcije z
magnetnim poljem sledljivi in vodljivi znotraj telesa
pod vplivom zunanjega magnetnega polja. Ker imajo
absorpcijske sposobnosti, lahko sluzijo kot prenasalci
ciljnih snovi na ciljna mesta v telesu. Na ta nacin
lahko dosezemo relativho visoke koncentracije
ucinkovin na dolocenih patoloskih mestih. Zaradi
interakcije z elektromagnetnim valovanjem pri
zmernih frekvencah in poljskih jakostih, magnetni
nanodelci lokalno segrevajo okolico na programiranih
mestih v telesu. Magnetni nanodelci vplivajo na
okolico vodikovih protonov in izboljsajo kontrast pri
NMR preiskavah. Nanodelci so pomembni tudi pri
diagnostiki zunaj telesa (in vitro). Z modifikacijo
povrsine magnetnih delcev se doseZe selektivnost
adsorpcije razli¢nih bioaktivnih molekul, ki omogoca
njihovo separacijo ter detekcijo. Za detekcijo
antiteles, hormonov in podobnih substanc se lahko

Nanostructural materials that are based on
nanoparticles. Purpose of nanodimensions in the bio
environment and with their advantage with respect
to classical materials. The properties of magnetic
nanoparticles will be discussed in detail, and in
particular superparamagnetic properties will be
discussed. These materials offer a great advantage
in comparison to other nanomaterials that can be
applied in the biomedicine.

Most important nanomaterials that can be used for
applications in medical diagnostics and therapy.
The emphasis will be on materials that are based on
magnetic nanoparticles and which can be used in
targeted drug delivery, magnetic hypothermia
treatment for malignant cells, for magnetic
resonance contrast imaging (MRI) enhancements
and the detection and separation of bioactive
substances.

As a result of their nanodimension the magnetic
particles can move across the tissue. On the other
hand, the magnetic nanoparticles interact with an
external magnetic field and can be traceable and
dirigible inside the body when influenced by an
external magnetic field. Since the particles exhibit
absorption properties they can serve as drug
deliverers to the targeting location in the body. Due
to this, very high drug concentrations can be
achieved on targeting pathological places. Due to
the interaction of the magnetic nanoparticles with
the magnetic field at moderate frequencies the
magnetic particles can heat the environment at
specific places in the human body. Magnetic
nanoparticles influence the environment of
hydrogen atoms and thus improve the contrast




izrablja spremembe v magnetni relaksaciji delcev ob
selektivni absorbciji analiziranih substanc
(magnetorelksometrija).

during MNR investigations. The nanoparticles are
important also during in-vitro diagnosis. With the
modification of the nanoparticles’ surfaces,
selective absorption for various bioactive molecules
is achieved, which makes possible their separation
and detection. For the detection of antibodies,
hormones and similar substances the magnetic
relaxation of magnetic nanoparticles can be used
(magnetorelaxometry).
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Cilji:

Objectives:

Uporaba nanostrukturanih materialov v biomedicini.
Poudarek je na materialih, katerih lastnosti temeljijo
na specificnih lastnostih nanodelcev, ki jih
vsebujejo. Materiali, ki vsebujejo nanodelce so
pomemben del nanotehnologije, ki je trenutno v
svetu najpomembnejsa raziskovalna tematika in
zajema Studij, kontrolo in ravnanje z materiali z
dimenzijo delcev pod 100 nm. Veliko zanimanje za
podro¢je nanotehnologije in nanoznanosti je
povezano z moznostjo njene uporabe na razlicnih
podroc¢jih, med drugim tudi v biomedicini. Zlasti
magnetni nanodelci imajo izjemne mozZnosti za
uporabo v biomedicini. Nanotehnologija omogoca
raziskovalcem, da prilagodijo lastnosti materiala za
delovanje na celicnem in molekulskem nivoju in
prispevajo k napredku na podrocju bimedicinskih
znanosti. Specificne lastnosti nanodelcev za uporabo
v biomedicini.

Objectives: How nanomaterials can be used in
biomedicine. The emphasis will be on materials
with properties that depend on their nanostructure.
Materials that are composed of nanoparticles are of
importance in nanotechnology, which is currently
one of the most significant research areas, and
includes the study, control and application of
materials consisting of nanoparticles with
dimensions below 100 nm. The great interest in
nanotechnology is associated with its potential for
use in various techniques, and in particular in
biomedicine, where magnetic nanoparticles are of
key importance. Nanotechnology makes it possible
to use materials on the cellular level, which can
contribute to progress in the field of life sciences.
Specific properties of nanoparticles wused in
biomedicine

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
Znanje o uporabnosti magnetnih nanodelcev oz.
magnetnih tekocin v medicini

Prenesljive/kljucne spretnosti in drugi atributi:
Nanotehnologija omogoca prispevek k napredku na
podro¢ju biomedicinskih znanosti.

Knowledge and Understanding:
Knowledge of the applicability of magnetic
nanoparticles and / or ferrofluids in medicine

Transferable/Key Skills and other attributes:
Nanotechnologiy enables to contribution toprogress
on field biomedical sciences.

Metode poucevanja in ucenja:

Learning and teaching methods:

Seminarsko ali projektno vodenje ucenja

Seminar or project assisted teaching

Nacini ocenjevanja:

Delez (v %) /
Weight (in %)

Assessment:

Nacin (pisni izpit, ustno izprasevanje, naloge,
projekt)

Ocenjevanje seminarske naloge z ustnim
izpitom

Type (examination, oral, coursework,
project):
Assessment of the coursework

Materialni pogoji za izvedbo predmeta :

Material conditions for subject realization

Obveznosti studentov:

Students’ commitments:

(pisni, ustni izpit, naloge, projekti)

(written, oral examination, coursework, projects):

Izdelana in pozitivno ocenjena seminarska naloga ali
projekt

Accomplished and approved / marked seminar work
or project
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