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ABSTRACT

The main subject of the current thesighe development and the study of operation of
metallic nanoparticld a s e d strain sensor s. A study
characteristichbefore and aftethe transitionfrom a nanoparticle filmto thin nanoparticle
wires was carried out. Thin nagparticle wires were fabricated by Electron Beam
Lithography. In addition, AbOs thin films were developed by Atomicalyer Deposition
(ALD) for sensorgprotection against humidityddditionally, the critical thicknesat different
ALD deposition temperaturefpr which isolationand sufficientprotection ofnanoparticles
from humidityis beingsucceededwvasdeterminedThe effect of A}JO3 deposition on strain
sensitivity and longerm performance oftiiin sensors waalso studied. fie conservation of
protective ability of AJOs thin films after a period dfime and after continuous strain cycles
was also studiedThe use of structural and electrigdlaracterizationnechniquescorrelated
the ALOs; f i | mé s humi di ty barrier proper the es
concentration of hydroxyl bonds inside the oxide at every deposition temperature
Additionally, dielectric properties of AD; were calculated through electrical
characterization. Tén, flow sensors that are based in the deformation of a platinum
nanoparticledepositedflexible substrate that is imposed by the flow of a liquid through a
microfluidic channelwere developedFinally, the protection ability of AD; was tested in
agueousenvironment and the development of a new flow sergoe, which could be
immersed in the microfluidic chann&as being proposed
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Automotive industry
e lightweight
construction

painting (fillers, base
coat, clear coat)
catalysts

tires (fillers)

Sensors

Coatings for wind-
screen and car bodies

. & @ @

Chemical industry

¢ fillers for paint systems

* coating systems based
0N Nanocomposites

* impregnation of papers

e switchable adhesives

¢ magnefic fluids

Engineering
* wear protection for
tools and machines

(anti blocking coatings.

scratch resistant
coatings on plastic
parts. etc.)

® lubricant-free bearings

Electronic industry

¢ data memory (MRAM.
GMR-HD)

displays (OLED. FED)
laser diodes

glass fibres

optical switches

filters (IR-blocking)
conductive, antistatic
coatings

. & =+ & =+ @

Construction

construction materials
thermal insulation
flame retardants
surface-functionalised
building materials for
wood. floors. stone.
facades. tiles. roof
tiles, etc.

* facade coatings

® groove mortar

L]
L]
L]
L]

Medicine

o drug delivery systems

active agents

contrast medium

medical rapid tests

prostheses and

implants

antimicrobial agents

and coatings

e agents in cancer
therapy

Textile/fabrics/non-

Wovens

e surface-processed
textiles

e smart clothes

Energy

+ fuel cells
* solar cells
+ batteries

* capacitors

Cosmetics

sun protection
lipsticks
skin creams

.
L]
L]
¢ tooth paste

Food and drinks

¢ package materials

e storage life sensors

¢ additives

e clarification of fruit
juices

Household

¢ ceramic coatings for
irons

* odors catalyst

¢ cleaner for glass.
ceramic, floor,
windows

Sports /outdoor

e ski wax

¢ antifogging of
glasses/goggles

¢ antifouling coatings
for ships/boats

e reinforced tennis
rackets and balls
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220 60 7.3+05 0.12
80 60 54+1.0 0.09
Al,O4/Pt
NPS/SIG/ 150 60 6.6+1.0 0.11
n-type Si
220 60 73+1.0 0.12
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