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What Happened?
THE GREAT PACIFIC

In many of the
sampled areas
plastic
concentration
was 7 times
higher than
that of
zooplankton

10 percent of the world's - & b= (algae).

annual 200 billion pounds

of plastic produced winds

up in the ocean. >

The size of the patch is
unknown and estimated
to be anywhere from
0.41% to 8.1% of the
size of the Pacific Ocean
Most scientists estimate
t to be twice the size of
Texas.

TERN
BAGE PATCH

It is estir
that 80% of the
plastics in the
garbage patch come
from land-based sources (fivers
and sawer systems emptying into
the sed) and the other 20%
from ship and ocean
sources, (cruise ships,
fishing vessels)

ting:
Plastic Bottle 450
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EHS-Inspired Nanotechnology Development

ACADEMIA

GOVERNMENT

AGENCY A PUBLIC-

PRIVATE
PARTNERSHIP

INDUSTRY

Promoting Safe, Rapid Commercialization of Nanotechnology-Enabled Products
Inspired by “Safety by Design” and “EHS Impact Reduction”
Start from the Very Beginning
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EHS-Inspired Nanotechnology Development

“CRADLE-TO-GRAVE” LCI & LCA

Assisting development of technology in an efficient manner by allowing for more informed decision
making, which can lead to lower costs, reduced EHS risk, minimized carbon footprint, and business

growth.
> HHJTJ Manufacturing
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Distribution

Raw Materials Product
Cradle > Materials >> Processing >> Manufacturing >> Use >> Dzl > Grave
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EHS-Inspired Nanotechnology Development

A MME

NanoEHS TOOL DEVELOPMENT

Landing Page i
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o Nano NAV-PAL

Eask smd Tamiciy 1 |

Welcome to
Nano NAV-PAL!

Ihe Nano-enabled Navigation for Product Acquisition and Haprivecen

Liability I= a bool designed to help small businesses access the r ,"::"
imflormation and Lools they need Lo make informed decisions aboul i
produding ar Infegrating nann-scale materals in thelr prodces.
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Froperties

Future enhancements to Mano MAV-PAL will Incamarate
sreening functionaliby that will guide users to the information and
tools spedific to thelir neods, and will expand Lo ether important
declsion crtterla such as Life Opde Assessment, Materlal
Properties, Insurance, and mare.

Sl MR

Mang NAV-PAL connecls users Lo information and Lools

J’J specifically foosed on nano-related regulations and risks, 1Thess

resources will help businesses evaluate the emdronmental health
el and salely {EHS) risks assodiated with their products, as well as
ait understand and malntain compliance with requiatory statites in

A the Unit=d States.

lco Tox

| This product i fov infevmational purposes oaly and & mot inteaded o be prosoiptive.
Montion of trade aames or commorcay predces docs not constitute codorsomont o Get Started
recommwandation for e,

Bajrtag = Area Pibnat ¢ arm b ko

https://nano.el.erdc.dren.mil/

POC: Al Kennedy, 601-634-3344

Alan.J.Kennedy@usace.army.mil
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@mme EHS-Inspired Nanotechnology Development

NanoEHS TOOL DEVELOPMENT

Incorporation
Py — ; _ Into DoD
‘_ ' - Systems
- 2 - N ANOGRI D Acquisition
(OSD) Guidance
Document

@ ® Guidance for Risk Informed Deployment

Profile

Delete Selected
Profile

https://nano.el.erdc.dren.mil/

Collier et al., Journal of Nanoparticle
Research, 2015. 17(3):155

piezeH

POC: Al Kennedy, 601-634-3344
Alan.J.Kennedy@usace.army.mil
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EHS-Inspired Nanotechnology Development

Reduce
Waste Water: >95%

Energy Consumption: > 50%

Identified EHS Impact
Categories : > 90% (per
Unit Production)
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Productivity

Improve

> 10X Production Throughput
> 5X Material Performance

> 5X Product Shelf Life

WL
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EHS-Inspired Nanotechnology Development

Improve

Productivity Manufacturing Efficiency
Performance

Time to Market

Reduce

True Technology Cost

- Environmental Cost
- Societal Cost

- Economical Cost %
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THANK YOU!

Dr. Wu-Sheng Shih

wshih@brewerscience.com

573-364-0444 X2922
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