Projects of Today
Nanoparticles
have always been
around us. Wood
is naturally
composed of very
small but extremely strong cellulose
Atomic force
microscopy of
nanofibrils. Intunicate cellulose
novative nanonanocrystals.
related advancements will help
replace non-sustainable products such as plastics and metals with
lighter, stronger multifunctional wood-based
and paper materials made from renewable forest
resources.

Prospects for Tomorrow
▶   Multifunctional wood composite materials

with embedded nanosensors to measure and
react to structural forces, loads, moisture,
and temperatures

▶   Anti-microbial and water-resistant coatings
on lumber for use in flood-prone areas and
hurricane zones
▶   “Smart” paper and paperboard packaging to
replace plastics for commercial and food
products sensitive to heat, contamination,
odor, or tampering
▶   High-value products from undervalued wood
resources using cellulose nanocrystals and
nanofibrilated cellulose to improve performance and durability of fiberboard, particleboard, and glued structural products
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Forest Products Laboratory
Nanotechnology Program

General FPL Information

Visit our website for free,
online versions of many FPL publications:

Nanoindents in a loblolly pine cell wall.

www.fpl.fs.fed.us
For more information about FPL’s nanotechnology
program, contact us during regular business hours.
(Monday through Friday,
8 a.m. to 4 p.m. Central time)

USDA Forest Service
Forest Products Laboratory
One Gifford Pinchot Drive
Madison, WI 53726-2398
608.231.9200
608.231.9544 (TTY)
608.231.9592 (fax)

Nanotechnology
Research
Pursuing the Future
of Forest Products

Email: mailroom_forest_products_laboratory@fs.fed.us

The USDA prohibits discrimination in all its programs and activities on
the basis of race, color, national origin, age, disability, and where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all
or a part of an individual’s income is derived from any public assistance
program. (Not all prohibited bases apply to all programs.) Persons with
disabilities who require alternative means for communication of program
information (Braille, large print, audiotape, etc.) should contact USDA’s
TARGET Center at (202) 720–2600 (voice and TDD). To file a complaint
of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250–9410, or call (800)
795–3272 (voice) or (202) 720–6382 (TDD). USDA is an equal opportunity
provider and employer.

U.S. Forest Service
Forest Products Laboratory
Madison, Wisconsin

Wood is a renewable, sustainable, carbonneutral resource. Innovations in wood-based
nano-enabled products have the potential to
displace part of America’s petroleum-based
economy with a more sustainable cellulosebased economy.
This revolutionary nano-scale science could
transform the forest products industry regarding production of raw materials, new applications for composite and paper products, and
new generations of multifunctional woodbased (lignocellulosic) materials.
Using structural, chemical, and mechanical evaluation techniques by interdisciplinary teams of chemists, materials scientists,
engineers, and botanists, the Forest Products
Laboratory continues to expand its fundamental research in wood nanotechnology in order
to further extend the nation’s timber supply
through the wise utilization of its forest
resources.
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Nanotechnology:
The Scale of Nature

Government Partnerships

Nanoparticles are as small as atoms and molecules. The DNA within our cellular structure
is also comparable in size. A human hair is
about 50,000 nanometers thick.
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Safety and Public Health
The need to understand and mitigate potential toxicity and exposure concerns for
health, safety, and the environment resulting from the introduction of engineered
nanoscale materials, nanostructured materials, and nanotechnology-based devices is
an integral part of all FPL nanotechnology
research efforts.
Encapsulation of wood
cellulose nanocrystal
suspensions within a
polymer shell.
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Industry Partnerships

Academic Partnerships

National Nanotechnology Initiative (NNI)

Agenda 2020 Technology Alliance

Purdue University–Birck Nanotechnology Center

To better coordinate Federal nanotechnology research and development, the NNI serves as a locus
of communication, cooperation, and collaboration under the auspices of the Nanoscale Science,
Engineering and Technology Subcommittee of the
National Science and Technology Council.  An
established framework among the 25 participating
Federal agencies shares strategic goals, priorities,
and planning. This cooperative effort allows agencies to leverage vast collective resources.

This industry-led partnership with government
and academia is a special project of the American
Forest & Paper Association. Agenda 2020 is focused on invigorating the forest products industry
through innovation in processes, materials, and
markets.

Initiated in 2007,
this partnership
builds upon the
strengths of the
nanotechnology
infrastructure and
expertise at Purdue
University Discovery Park and Birck Nanotechnology Center and the wood science expertise of
the Forest Products Laboratory. To bridge the two
institutions and expedite program development,
FPL permanently relocated one scientist, Dr. Robert
Moon, to Purdue University. The culmination of this
collaborative effort will be the establishment of a
Forest Products Nanotechnology Center at Purdue.
Researchers can then leverage advances in science
and engineering to create innovative programs:

Thirteen NNI participating agencies, including
the Forest Service, have R&D budgets related to
nanotechnology. The NNI does not fund research
directly but does inform and influence Federal
budget and planning processes through its member
agencies.

National Nanotechnology Initiative Goals
▶  Advance world-class nanotechnology research
and development
▶  Foster the transfer of new technologies into
products for commercial and public use

Initiated in 1994, Agenda 2020 is organized as
a membership alliance to accelerate research,
demonstration, and deployment of breakthrough
technologies.
Current and future industry–government partnerships will focus on three nanotechnology-based
research and development areas:
▶  Improving strength/weight performance of
paper, paperboard, and wood-based structural
materials
▶  Developing new value-added features for paper
and forest products
▶  Creating revenue streams from innovative
forest-derived nanomaterials

▶  Develop and sustain educational resources,
a skilled workforce, and the supporting
infrastructure and tools to advance
nanotechnology
▶  Support the responsible development of
nanotechnology
To learn more about the National Nanotechnology
Initiative and its activities, visit the NNI website
at www.nano.gov.

The nanoindenter measures hardness
and stiffness of materials at a submicrometer scale.

▶   Cellulose-based nanotechnology
▶   Sensor technology
▶   Predictive modeling
See www.nanohub.org for more information.
A research coalition is developing to focus on
underlying science and technology to advance
nanotechnology in the forest products sector. This
partnership is being led by the Agenda 2020 Technology Alliance and the Forest Products Laboratory.  
Other participants include the University of Tennessee–Knoxville, North Carolina State University,
University of Maine, Pennsylvania State University–Center for NanoCellulosics, Georgia Institute
of Technology, Oregon State University, and Purdue
University.
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