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Key Elements for Nano Policy

 Understand potential uses
 Identify potential risks
« Manage potential risks

e Communicate to stakeholders




Nano Risk Management:
Today’s Objectives

e Explain the need
e Describe available guidance

* Discuss next steps
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Nano’s Potential ...

Benefits Risks

e Clean Energy?  Mobile?

e Improved Materials?  Reactive?
 Waste Cleanup? e Persistent?

o Water Filtration? « Unpredictable?
 Advanced Medicines?




Situations to Avoid

ASBESTOS

CANCER AND LUNG DISEASE
HAZARD

AUTHORIZED
PERSONNEL ONLY

RESPIRATORS AND
PROTECTIVE CLOTHING
ARE REQUIRED IN
THIS AREA




External Pressures

NGOs Businesses
e Reports « Manufacturing

e Campaigns e Retall
e Resolutions e |[nsurance




Government Responses

Federal |nternational
EPA e OECD
FDA UK, Australia,
DOE Germany ...

NIOSH

Local
State » Berkeley
¢ ? e Cambridge




Drivers for Nano Policies

Attractive applications
EHS uncertainties
Potential liabilities

External pressures

Evolving policy

What should developers do?




Nano Risk Management:
Today’s Objectives

e Explain the need

* Describe available guidance

* Discuss next steps
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Review of Safety Practices in the Nanotechnology Industry

Phase One Report: Current Knowledze snd Practices
Environmental Eealth and Safety in che Nanotechnology Workplace

Propared for ths Imermaticne! Counca oz Nanoteckzology
by the Unnvarmty of Califorzss, Santa Basbara

Researchers: Gin: Gemmen, La-Clun Fuwng Ked Killpack,
Maria Mirchena, Josaph Coan

Advizors:  Dr. Patrcia Holdsg, PI; Dr. Magal: Delmaz, Co-71;
Dr. Barbesa Harr Harthorn, Co-PL Dr. Rich Appelbaum, Co-PL

Heleased: Cotober 18, 2006




Evolving Standards

NIOSH

DOE

EDF / DuPont
ASTM

BSI

1SO




Other Codes and Principles

NanoSafe (Luna)

CENARIQOS (Innovation Society)

Assured Nano (NanoCentral)

Principles for Responsible Nano (NGO coalition)
Responsible Nano Code (NIA)




November Draft for Public Comment

2006 SEC

ey of el macEn

Approaches to Safe
Nanotechnology:

An Information Exchange with NIOSH

Controls needed given risks
— Hazards (health and safety)
— EXposure

Risk management program recommended
— Hazards

Exposure

Training

Controls

Monitoring

Use best practices, but...
— No PPE guidelines available
— No exposure limits established




NSRC Revision 2. 61507

Department of Energy

Nanoscale Science Research Centers

Approach to Nanomaterial ES&H

Revision 2 — June 2007

Risk management program needed

— Act responsibly in evaluating and controlling EHS risks
— No specific guidance available...

— ... but some conventional practices may be effective

Cautious approach

— Treat “all new compounds, or those of unknown toxicity, as though they could be
acutely toxic in the short run and chronically toxic in the long run.”

Risk management program recommended
Safety assessment
Match controls to properties
Communications
Monitoring
Response




NANO

Risk Framework

 Data-based risk assessment
— Lifecycle profiles of properties, hazards and exposure
— Specific recommendations on type and amount of data needed
— Options for addressing data gaps

* Review and update
— Iterate throughout development process
— Update based on new information or situations

e Document information and actions
— Internal decision tool
— External communications tool
[ €
¢ ENVIRONMENTAL DEeFenNse
The miracles of science™ finding the ways that werk




Nano Risk Framework

Iterate
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Material
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Application
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Hazards

Exposure

Evaluate
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Assess
Risk Mgmt
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Document
&

Act

Assess, prioritize & generate data




OUTPUT WORKSHEET

An edlichie versiae af thiy Chipad Wovksitee! 5 evadiabie af wess Mmool inkFemes o com
Hanoematerial Risk Assessment Decument — [nanomaterial] WO r kS h ee

Section 1t Describe Material and [is Applicotions
Develop bmio dessnpions — peneral overviess — of the nancacale roatenial and it mtended uses.

General Cheerview M

Materinl Deseripiion:
Maierial soverce or produosr
Mamgfacmring provess:
Appearance:
Chewsical composition
Pinysioal formishape:
Comoemfrmdion:
Size diarri buatvon;
Sofwbility:
Sraie of aggregation or agglomeraiion
Maierial CAS number (i appiioahle):

e Organize

e Record

Matarisl CAS Hurmbar Composition

Main applications (current or expested): ([ S h are

Stage of developmeni:
Ceneral plivsical and mechanienl properties of this moterial:
Past experience with this material or a similar material:
Patential henefits/positives of the material:
Patential risks'negatives of the material:

Health:

Emvirommenial

Sources of additional infarmation:

" Tha senal cvernes el contan dnenptian waffineai ta pade devaly of morw deailed prafiles af tha I prep-
eriina redaied iv bazard and espassne peimiial o vacis bfecycho sapes [meck o caoufciane, we, aad sad-ci-ifn]. Thivovavies
siaild be developed fram ik in the aftha war o svadable ioiba liorstare.

HAHD Risgh Frameweih: June 2007
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2007

Based on The Control Principle

— “as a cautionary measure, occupational exposure to [unbound nanopartlcles]
should be minimized to levels that are as low as reasonably practicable.”

Formal, written program with reviews and updates

Assess and evaluate properties, hazards, exposure

Specific guidance on controls and practices
— Controls: design, engineering, administrative, and PPE
— Practices: maintenance, storage, transfer, cleanup, disposal

General guidance on medical surveillance, communication
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2007

PUBLISHED DOCUMENT

Nanotechnologies —

Part 2: Guide to safe handling and
disposal of manufactured
nanomaterials

 Overall approach:
— Disciplined, information-driven process

— Apply caution given uncertainty
— Document and review

« General suggestions:
— Questions on properties, hazards and exposure
— Control strategies by material type (fiborous, CMAR, insoluble, soluble)
— EXxposure vs. health monitoring

e Specific suggestions:
— Exposure limits by material type (fibrous, CMAR, insoluble, soluble)
— Information for workers
— Measurement devices and methods
— Storage, cleanup and disposal procedures
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Hierarchy of Control

Eliminate

Substitute

Enclose

Engineering Controls

Procedural Controls Only

Personal Protective Equipment




Nano Risk Management:
Today’s Objectives

e Explain the need

e Describe available guidance

e Discuss next steps
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Nano Risk Framework
INn Practice

£
» Stewardship
» Supplier standards

e Risk evaluation M

» Communication

» Decision making 7 nanostellar




Suggested Next Steps for
DOE NSRC Guidance

e Enhance Assessment
— Hazard
— Use

« Enhance Communication
— Upstream Inquiries
— Downstream Instructions
— Document Decisions

e Demonstrate in Practice




Key Elements for Nano Policy

 Understand potential uses
 Identify potential risks
« Manage potential risks

e Communicate to stakeholders
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