Technology
Roadmap Overview

The Technology Roadmap is a compilation of feedback from our
commercial and defense-sector partners. It identifies advanced materials
and nanotechnology focus areas and their applications, which industry and
the department of defense have identified as promising for
commercialization. The Roadmap serves as a template to guide potential
submitters of ideas and proposals to the Center for evaluation.

As of October 2009, the Technical Advisory Committee (TAC) of the PA
Nano Center has revised the Technology Roadmap. These revisions
recognize the importance of nanomaterials in enabling a broad range of
new energy related products and processes. To reflect this need, the
Center has added and updated a new section of the Roadmap to address
Energy.

In addition, other areas of the Roadmap have been updated to reflect the
latest needs in the marketplace, as suggested by the TAC. All potential
proposers to the Center should review the changes to the Roadmap to
ascertain whether their suggested projects meet one of the technology
areas of interest to the Center.
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Modification of surfaces or coatings
for antifouling and antimicrobial
properties

Coatings/Films

Addition of insect repellent properties

Mitigation of chemical agents and
pathogens

Use of nanomaterials to modify
thermal and electrical conductivity,
resistance, reflectance, transmittance
in coatings and bulk glasses,
polymers, fiberglass, and chemicals
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Coatings and surface treatments to
increase UV radiation resistance Optical

Nanostructured materials to
impart efficient thermal
properties to coatings,
composites, and transparencies
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Films

Biofilms

Coatings/Films

Coatings/Films

Development and incorporation of
nanoparticles and CNTs into polymer
coatings to enhance mechanical
performance and characteristics
(adhesion, durability, barrier, and
wear)

Coatings which use nanomaterials
improve corrosion resistance

Coatings which enhance flame
retardancy

Surface coatings to enhance surface
energy, hydrophobic, or hydrophilic
porperties



Bulk materials and films that increase

energy efficiency in buildings

Nanomaterials for coatings,
transparencies, or composites that
provide thermal or electrical
switchability (transmission to
reflection) of solar IR heat

Nano -enabled thermoelectric
technologies for conversion of waste
heat in buildings and industrial
processes

Nanomaterials technologies that
improve efficiency of existing lighting
or provide new, more efficient lighting

Nano -enabled lighter, stronger
structural materials for vehicle
efficiency

Nanomaterials for coatings with
enhanced conductivity for composites

Nanomaterials for component
reinforcement/  lightweighting

Use of nanotechnology to inhibit
barnacle formation and decrease
water resistance

Tailorable dielectrics suchs as
nonmetallic materials (glass,
ferroelectrics, plastics) with enhanced
breakdown voltages and
nanoactuators

Nanomaterials for supercapacitors

Use of nanotechnology for lower cost,

enhanced performance battery
technology
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Generation

Use of nanomaterials for enhanced
strength, lighter weight wind turbines

Wind

Renewable

Solar

Geothermal

Hydrogen

Biomass

Nanotechnologies to enable high
volume, cost effective liquid and thin
film coating processes for energy
generation and storage

Nanostructured materials for
improved efficiency, lifetime,
processability, with lower cost of
lightweight photovoltaics, both
inorganic and organic

Nanomaterials such as membranes
for improved performance and
lifteimes for fuel cells

New approaches for hydrogen
generation using nanomaterials

Nanomaterials for the generation of
fuels from biosources

Nanotechnology for enhanced
chemical processing and catalysts

Qil

Fossil Fuels

Coal/Gas

Fusion

Nuclear

Fission

Lubricants

Conversion

Coatings

Nanotechnology for Syngas
production

Nanotechnology for Carbon capture
including membrane technology for
CO2 separation

Nanomaterials for more efficient gas
extraction

Enhanced performance metals and
alloys for nuclear and conventional
power stations

Nanoscale sensors for power stations

and individuals

Nanotechnology for enhanced
lubrication of electrical motors

Use of nanomaterials for coatings with

reduced friction



Inexpensive, reliable, reusable
biosensors for hazardous
environments

Novel nanomaterial additives for Biosensors
coatings and biological pathogens

Nanomaterial additives for mitigation
of chemical and biologican pathogens

Biocompatible materials for
applications including wound care,
implantable medical devices, tissue
grafts, and tissue adhesives

Electroactive polymers for artificial
muscles and actuators

Agile EM materials, conductive
nanocomposites, EM mirrors, filters,
RF metamaterials, engineered
polymers with variable permittivity,
permeability

Electrical/Magnetic

Polymers for the next generation of
high density storage

Optically responsive materials,
including organic/inorganic

multiphoton hybrids materials, organic
photonic bandgap structures, and IR
and Visible metamaterials

Optical
Nanomaterials that impart novel
optical properties and color efffects
into coatings and polymeric materials
over a wide wavelength range
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Chemical

Mechanically Adaptive Materials

Layered silicate and shape memory
nanocomposites, polymer actuators,
low CTE polymer based mirrors

Self healing technologies for
polymeric coatings and materials

Self Healing Technologies

Nanoscale Sensors

Sensors to improve primary material
production

Coatings/Films/Composites

Stimulus Responsive Materials for

detection of fatigue, failure, adhesion,

corrosion, etc.



Biosourced Polymers

Applications to modify reflectance and
transmittance in coatings, glass,
chemicals, and fiberglass

Optical
Use of nanotechnology to modify
magnetic properties for information
storage, RF emitters/absorbers, and
ON/OFF response modifiers
Electrical/Magnetic

Use of nanoparticles, CNTs to modify
electrical conductivity in polymers

Biological

Electromagnetic

New/Enhanced Structural
Materials

Metals

Alloys
Ceramics

Bulk Polymers
Laminates
Composites

Mechanical

Chemical

Bulk Properties

Thermal Properties

Surface Treatments

Use of nanoparticles, CNTs, filaments to
produce bulk polymers with enhanced
mechanical properties ( stronger, less
brittle,etc)

Metals and alloys with nanoscale
structure and/or nanoparticles for
enhance mechanical properties

Use of nanoparticles and/or
nanostructure to achieve improved
thermal conductivity

Use of nanotechnology to enhance
thermal management of structural
materials

Surface treatments of metals,
polymers, and ceramics for thermal
management of structures

Surface treatments of metallic
materials and composites to
manipulate magnetic (on/off)
response

Surface treatments for optical
management of metallic structures for
cosmetic and functional purposes

Surface treatments to metals and
alloys to enhance adhesion,
durability, corrosion resistnace or
barrier and wear properties
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