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Micro- Nanoiaterksls fdor
Micro Products and Manufacturing

RTD2: Material Innovation and Testing

Partners:
Swerea IVF (Sweden), BPE International (Germany),
EMPA (Switzerland), Tyndall (Ireland), Asociacion de la Industria Navarra (Spain),

Institute for Product Development (Denmark), Pinol ( Denmark), Pascoe (UK)
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RTD2: Material Innovation and Testing

Identification of the miniature/micro-materials which are formable

Development of new processing techniques and development
of new materials for forming and machining

Development of the integrated material-testing system

Support tool performance in manufacturing and handling

Study of material properties for design and analysis
applications/database
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Metallic Micromaterials by BPE

New metallic micromaterials that can be utilised for microforming and
micromachining applications:

either extend the forming/machining limits of the materials
enhance tool performance

Examples:

Focus on existing materials for mass production, e. g. thin sheet metals for
stamping and embossing

Engineering effort in materials processes, e.g. mic ro- powder metallurgy,
micro casting, micro- metal injection moulding for th e production chains

Micro- materials for use as wear, magnetic & isolat ing parts

Micro parts production with specific properties (& materials micro structure)
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Polymeric Micro- Nanomaterials by Swerea IVF

Micro- nanoprocessing of polymers (e.g. synthetic and biopolymers),
to produce micro-nanostructures with various functionalities that
may serve as a highly versatile platform for a broad range of applications
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Swedish Research within Material,
Process & Productions Techniques

swere

swedish research

PITER
SICOMP

STOCKHOLM
KIMAB
IVF

GOTEBORG

| @ IONKOPING
MOLNDAL

IVF
SICOMP

IVF

BREST (Frankrike)
KIMAB

KAUNAS (Litauen)

Swerea IVF

Industrial product realisation, materials
development (metals, textiles, polymers,
ceramics)

Swerea KIMAB
Development and applications of metallic
materials and processes, corrosion

Swerea SICOMP
Design and development of composite materials

Swerea SWECAST
Development of products, materials, processes
and environment for cast metals
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Micro & Nanofiber Structures of Polymers

Key Dimensions :

PET nanofiber & Human Hair Polymeric Nanofiber: 50nm to 1micro;
Blood Cell: 5 micro;

Human Hair: 20 - 30 micro

PET nanofibers
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Micro -Nanoprecessing ofd? Hlolymmers

Electrostatic processing methods that uses a high-v oltage electric field
to form solid fibers from a polymeric fluids (soluti ons or melts)
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Micro -Nanoprecessing ofd? Hlolymmers

Electrostatic processing methods that uses a high-v oltage electric field

to form solid fibers from a polymeric fluids (soluti ons or melts)
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Micro -Nanoprecessing ofd? Hlolymmers

Electrostatic processing methods that uses a high-v oltage electric field
to form solid fibers from a polymeric fluids (soluti ons or melts)
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Remarkable Features of Polymer Micro /Nanofibers
Technological Motivation

Large surface area per unit mass (4 of 2100nm~1000 m?/g)
Tuneable pore size
Tuneable surface functionality
3D structures
A mixture of polymers is feasible

Nanoparticles can be encapsulated

Applicable to various Materials:

Polymers (Synthetic, Electric conducting & photonic polymer, etc.)
Biobased macromolecules (proteins, DNA, polypeptides)
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Encapsulation/Immobilization of Nanoparticles
(Metal Nanopowders, Nanosized materials, CNT, Drugs etc  .)

10mm 1mm
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Hollow Interior Micro /Nanostructures

Control of Secondary Structures

Adv. Mater. 12, 637 (2000).
Macromolecules 35, 2429 (2002).
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Examples of Micro /Nanostructured Polymer Materials

and their Functionality
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Polymer Micro - Nanostructures
with Selective Recognition Ability

very specific target recognition  surfaces
delivery of biologically active agents

affinity -based separations ( membranes )

) .. Swedish Patent
Ilgand blndlng assays
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Polymer Micro - Nanostructures
with Signal generation Ability

Preparation of new Biomimetic Sensors and Biodiagnostic Systems
Patent Pending
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Polymer Micro - Nanostructures
for Medical Implants & Tissue Engineering & Wound H  ealing

poly(urethane urea) with fibroblasts
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Polymer Micro - Nanostructures
as Biosynthetic Blood Vessels

Artificial blood vessels
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Micro /Nanoprocessing of Conductive Polymers:

flexible Electrical Conductive films

Micro/ nanoshaped polymer materials with
tuneable electrical conductivity.

Applications: sensors, micro - optolectronics
micro -nanowires , LEDs, photocells |,
bionics engineering




Micro /Nanostructures of Piezoelectric Polymers

10 mMm

10 mMm

10 mm
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Ceramic Micro - Nanostructures

Applications for example:
Micro- nanosurfaces for catalysis
Thermal resistant micro- nanomaterials
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Metallic / Polymer Micro - Nanostructures

Applications for example: Micro- Nanoelectronics

Swedish Patent
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Sound Absorption Micro - Nanostructures
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Biomedical applications
- Wound healing

- Artificial skin

- Scaffolding

- Tissue engineering

Summary of Application
Areas

- Sensors
- Nanoelectronics
- Optical devices

- NanoFilter Media

- Nanowires - NanoMembranes
- Interconnects

Coating

- Protective coatings Other industrial applications

- Sound absorption - Nanocomposites; - Nanoceramics

- NanoCatalzsis,
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