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Disclaimer

Opinions presented today are those of the 
presenter.

The policy approach of the California Green 
Chemistry Initiative, Safer Consumer Products 
Regulations & the California chemical data call-in 
continues to evolve through stakeholder input and 
constant policy review.

Therefore, what you hear today may 
not represent a final position, policy 
or approach of the Administration.
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Presentation Outline

 Overview: Safer Consumer Products Regulations 
(SCPR)

 Brief Description:

• Candidate Chemical (focus on nanomaterials)

• Priority Product Selection Process
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Prevention or Cure ?
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Two Regulatory Tools

California’s 
Chemical Data 
Call-in (AB 289)

California’s
Safer
Consumer
Products
Regulation
(AB 1879 & SB 
509)

Artwork by Jean Henri Gaston Giraud
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Neither process is nanomaterial focused or limited !



The Goals

Drive markets to make safe chemistry fundamental to product design.

o Reduce exposure 

o Reduce or eliminate chemical hazards

o Look at full product lifecycle

o Encourage reformulation/innovation

o Avoid regrettable substitutes

Asks questions?

• Is this chemical necessary?

• Is there a safer alternative?

California’s Safer Consumer Products Regulation

6



Nothing is ever simple!

California’s Safer Consumer Products Regulation

7



1. Candidate Chemicals

23 Authoritative Lists 
referenced

• 8 exposure potential 
lists (NHANES, CA 
Biomonitoring)

• 15 hazard trait lists 
(Prop 65, IARC)

Exclusions

• Pesticides, prescription 
drugs, and their 
breakdown products

• Radioactive chemicals

• Natural toxins 
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~2,300 Chemicals http://www.dtsc.ca.gov/SCP/ChemList.cfm 



2. Product Selection

 Prioritization Principles for Picking 
Products: 

• Potential exposure to the Candidate 
Chemicals in the product 

plus

• Potential for exposures to contribute to 
or cause significant or widespread 
adverse impacts
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3. Alternatives Analysis

Answers key questions 
– Is it necessary?

– Is there a safer alternative?

– Have regrettable substitutes been avoided?

– All relevant impacts throughout life cycle 
considered?

Life cycle thinking informs
– Regulated entities’ decisions

– DTSC’s regulatory response

10
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4. Regulatory Responses

 No response 

 Additional information to DTSC

 Additional information to consumer

 Additional safety measures

 Restrictions/Prohibitions on sales 

 End-of-life product stewardship

 Research funding
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Define, Define, Define !

“Chemical”
(Define)

Hazard Trait ?

Authoritative List ? 

First approach was to include a definition of  
“nanomaterials” to be explicit about 
authority.
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Outrage about our thoughts on size !!!!!
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How Will Regulations on Nanomaterials Be Enacted?
By Dexter Johnson 
Posted 8 Sep 2010 | 13:27 GMT

It is in California where the regulations look to be the most advanced. The most controversial bits of 

California’s regulatory project have been the definition of nanomaterials offered by California’s 
Department of Toxic Substances Control (DTSC), which considers “materials 
under 1,000 nm to be nanoscale rather than the more commonly accepted 100 
nm.” When this definition is coupled with the view of California’s Office of Environmental Health Hazard 

Assessment (OEHHA) that “all nanomaterials will be considered hazardous” the broad 
range of regulations that could come forth is staggering.

The prospect of states determining the regulations of nanomaterials on a state-by-state 
basis, which in turn will decide the fate of nanomaterials’ commercial prospects, seems as 
though it should be a somewhat scarier proposition for producers.

Just what are we going to do ?!



OK.. will not be based upon size!

European Commission (EC), Public consultation document. Commission 
recommendation of (...) on the definition of the term "nanomaterial". (2011).

"Nanomaterial" means a natural, incidental or manufactured 
material containing particles, in an unbound state or as an 
aggregate or as an agglomerate and where, for 50 % or more of 
the particles in the number size distribution, one or more external 
dimensions is in the size range 1 nm - 100 nm.  In specific cases 
and where warranted by concerns for the environment, health, 
safety or competitiveness the number size distribution threshold 
of 50 % may be replaced by a threshold between 1 and 50 %.

14What about 100.1 nm?



 Chemical Abstracts Service (CAS) leads to some 
confusion.

 Carbon black (1333-86-4) and fullerene (C60) 
(99685-96-8) each given different CAS #’s 
from that of elemental carbon (7440-44-0).

BUT

Nano-Ag, nano-TiO2, and nano ZnO given 
same CAS #’s as their macro-scale 
counterparts.

Cannot rely upon CAS Numbers:
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•U.S. EPA has traditionally interpreted 
TSCA definition of “chemical” to be 
about chemical structure.

•Unable to distinguish between nano-
scale & macro-scale materials.

Will the “new” TSCA help?

16
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“Nanomaterials…” are just “chemicals!”

“Chemical” = any organic or 

inorganic substance of a particular 
molecular identity, including any 
combination of such substances 
occurring, in whole or part, as a 
result of a chemical reaction or 
occurring in nature, or any 
element, ion, or uncombined 
radical.  

 

 

 

Regulations Text 

 

DIVISION 4.5, TITLE 22, CALIFORNIA CODE OF REGULATIONS 

CHAPTER 55.  SAFER CONSUMER PRODUCTS 

 

DEPARTMENT OF TOXIC SUBSTANCES CONTROL REFERENCE NUMBER:  R-2011-02 

OFFICE OF ADMINISTRATIVE LAW NOTICE FILE NUMBER:  Z-2012-0717-04 

 

 

http://img.izismile.com/img/img4/20110517/640/brilliant_
wall_portraits_640_01.jpg

No explicit inclusion or exclusion of 
nanomaterials.. 
So no need to define.. !



“Molecular Identity”!
“Molecular identity” = the physical and chemical 
characteristics of the substance, including its 
chemical structure and composition, size and size 
distribution, shape and surface structure, reactivity, 
and any other properties that may be relevant to 
whether the substance is a potential chemical of 
concern.

• Goes beyond SIZE.

• Able to distinguish between macro-scale 
and nano-scale materials.

• In terms of regulatory approaches: 
useful beyond nano to other future novel 
materials in the marketplace.

18



With “Molecular Identity”
… no need to focus only on size.

“Chemical” means either of the following: 
1. An organic or inorganic substance of a particular molecular identity, 

including any combination of such substances occurring, in whole 
or in part, as a result of a chemical reaction or occurring in nature, 
and any element, ion or uncombined radical, and any degradate, 
metabolite, or reaction product of a substance with a particular 
molecular identity; or 

2. A chemical ingredient, which means a substance comprising one or 

1. Agglomeration state; 
2. Bulk density; 
3. Chemical composition, including surface coating; 
4. Crystal structure; 
5. Dispersability; 
6. Molecular structure; 
7. Particle density; 
8. Particle size, size distribution, and surface area; 
9. Physical form and shape, at room temperature and pressure; 
10. Physicochemical properties; 
11. Porosity; 
12. Solubility in water and biologically relevant fluids; 
13. Surface charge; and 
14. Surface reactivity. 

19
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How does a “Chemical” get DTSC’s 
interest (initially)?

Candidate Chemical List*
* Chemicals can also be added by new regulation

“Chemical”

Hazard Trait

Authoritative List
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What is a …             “hazard trait?”
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Hazard Traits

 Hazard Traits and Endpoints

• 5 Major Hazard Trait Categories

o Toxicological: Carcinogen, Developmental & Reproductive 

o Other Toxicity: Organ, Tissues

o Environmental: Domestic, Wild Life, Sewage Treatment

o Exposure Potential: Ozone, Bioaccumulative, Mobility

o Physical: Flammability

22



Evolution in Regulatory Approach:
Consideration of “Hazard”
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How does a “Chemical” get DTSC’s 
interest (today) ?

Candidate Chemical List*
* Chemicals can also be added by new regulation

“Chemical”

Hazard Trait

Authoritative List

24Just to get started…



Sources for 
Authoritative Lists (23)

Hazard Trait Related

 State: OEHHA

 Federal: ATSDR, IRIS, NTP

 International: EC CLP

Exposure Related 

 Biomonitoring

 Water

 Air
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List to include Nanomaterials (the 

future!)

2 • Nominations through Petitions-
Rule Making

• State added-Rule Making

• Changes in Dynamic List-No Rule 
Making

• Changes in Dated List-Rule 
Making

• Hazard only

26

Candidate Chemical List*

* Chemicals can also be 
added by new regulation

“Chemical”

Hazard Trait

Authoritative List

1



You can nominate Nanomaterials

& Products !

Petition:

 DTSC has Discretionary Authority

 Exclusions

• Pesticides, prescription drugs, food

• Non-chemicals

27

http://www.paramountfitness.co.uk/wp-content/uploads/2014/04/You.jpg



Beauty, Personal 
Care and Hygiene 
Products

Building Products –
Paint Products, 
Adhesives, Sealants, 
Flooring

Cleaning 
Products

Clothing

Fishing and 
Angling 
Equipment

Household/Offic
e 

Furniture/
Furnishings

Office 
Machinery 
Consumable 
Products   

Potential Product Classes

28



Current Policy Priorities for Product Selection

 Clear pathways for exposure to Candidate 
Chemicals

 Contain chemicals detected in biomonitoring 
studies

 Contain chemicals observed in indoor air/dust

 Impact children or workers

 Contain chemicals that may adversely impact 
aquatic resources or observed in water quality 
monitoring
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Beauty, Personal Care and Hygiene

 Products are applied directly 
to body

 Volume and frequency of use 

 Ingredients are not always disclosed

 Biomonitoring 

 Potential impacts on aquatic environment

 Examples:

• Body wash and soaps

• Lotions

• Deodorants 

• Nail care products

30



TiO2:
Potential Hazard Traits

TiO2 Nanoparticles Are Phototoxic to Marine
Phytoplankton
Robert J. Miller1,2,3*, Samuel Bennet t1,3, Arturo A. Keller1,3, Scot t Pease1,4, Hunter S. Lenihan1,3

1 Bren School of Environmental Science and Management, University of California Santa Barbara, Santa Barbara, California, United States of America, 2 Marine Science

Institute, University of California Santa Barbara, Santa Barbara, California, United States of America, 3 University of California Center for Environmental Implications of

Nanotechnology, University of California Santa Barbara, Santa Barbara, California, United States of America, 4 Department of Environmental and Occupational Health

Sciences, University of Washington, Seattle, Washington, United States of America

Abst ract

Nanoparticulate titanium dioxide (TiO2) is highly photoactive, and its function as a photocatalyst drives much of the
application demand for TiO2. Because TiO2 generates reactive oxygen species (ROS) when exposed to ultraviolet radiation
(UVR), nanoparticulate TiO2 has been used in antibacterial coatings and wastewater disinfection, and has been investigated
as an anti-cancer agent. Oxidative stress mediated by photoactive TiO2 is the likely mechanism of its toxicity, and
experiments demonstrating cytotoxicity of TiO2 have used exposure to strong artificial sources of ultraviolet radiation (UVR).
In vivo tests of TiO2 toxicity with aquatic organisms have typically shown low toxicity, and results across studies have been
variable. No work has demonstrated that photoactivity causes environmental toxicity of TiO2 under natural levels of UVR.
Here we show that relatively low levels of ultraviolet light, consistent with those found in nature, can induce toxicity of TiO2

nanoparticles to marine phytoplankton, the most important primary producers on Earth. No effect of TiO2 on phytoplankton
was found in treatments where UV light was blocked. Under low intensity UVR, ROS in seawater increased with increasing
nano-TiO2 concentration. These increases may lead to increased overall oxidative stress in seawater contaminated by TiO2,
and cause decreased resiliency of marine ecosystems. Phototoxicity must be considered when evaluating environmental
impacts of nanomaterials, many of which are photoactive.

Citat ion: Miller RJ, Bennett S, Keller AA, Pease S, Lenihan HS (2012) TiO2 Nanoparticles Are Phototoxic to Marine Phytoplankton. PLoS ONE 7(1): e30321.
doi:10.1371/journal.pone.0030321

Editor: Jack Anthony Gilbert, Argonne National Laboratory, United States of America
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Enhanced bioaccumulation of cadmium in carp in the presence
of titanium dioxide nanoparticles

Xuezhi Zhang a, Hongwen Sun a,*, Zhiyan Zhang a, Qian Niu a, Yongsheng Chen b,
John C. Crittenden b

a College of Environmental Science and Engineering, Nankai University, Tianjin 300071, China
b Department of Civil and Environmental Engineering, Arizona State University, Tempe, Arizona 85287, USA

Received 1 December 2005; received in revised form 31 July 2006; accepted 3 September 2006
Available online 12 December 2006

Abstract

In this study adsorption of Cd onto TiO2 nanoparticles and natural sediment particles (SP) were studied and the facilitated transports
of Cd into carp by TiO2 nanoparticles and SP were assessed by bioaccumulation tests exposing carp (Cyprinus carpio) to Cd contami-
nated water in the presence of TiO2and SP respectively. The results show that TiO2nanoparticles had a significantly stronger adsorption
capacity for Cd than SP. The presence of SP did not have significant influence on the accumulation of Cd in carp during the 25 d of
exposure. However, the presence of TiO2 nanoparticles greatly enhanced the accumulation of Cd in carp. After 25 d of exposure Cd con-
centration in carp increased by 146%, and the value was 22.3 and 9.07 l g/g, respectively. And there is a positive correlation between Cd
and TiO2 concentration. Considerable Cd and TiO2 accumulated in viscera and gills of the fish.
Ó 2006 Elsevier Ltd. All rights reserved.

Keywords: TiO2; Facilitated transport; Nanotoxicology; Bioaccumulation

www.elsevier.com/locate/chemosphere

Chemosphere 67 (2007) 160–166
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Ultrafine TiO2 is a IARC 2B carcinogen

 Authoritative List

 Inhalation Route
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TiO2: Potential Exposure
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Titanium Dioxide (TiO2)
Potential Policy Considerations for Spray sunscreen, 
spray hair dye

 Pros
 Inhalation (aerosols) most 

significant exposure pathway

 Clear respiratory effects

 Listed carcinogen

 Enters WWTP, may not be fully 
removed

• Found in high levels at 
downstream rivers

 High exposure to children

 High use of sunscreen every day

 Cons
 Toxicity varies for fine particles 

versus nanoparticles

 Coatings, size, shape of particles affect 
toxicity

 Limited number of inhalation 
animal studies, scarce human data

 FDA Approval 

• Sunscreen (limit 25%) Most 
are between 2-15%

• Approved food additive



Thinking about Current Policy Priorities
(just speculation!)

 Clear pathways for exposure 
to Candidate Chemicals

 Contain chemicals detected in 
biomonitoring studies

 Contain chemicals observed in 
indoor air/dust

 Impact children or workers

 Contain chemicals that may 
adversely impact aquatic 
resources or observed in 
water quality monitoring

TiO2
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Identification of Priority Products

 Process.

 Proximate.

 Policy.

 Politics.
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Process of Priority Product Selection:
Executing the Work Plan
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Key Prioritization Principles

 Potential exposure to the Candidate 
Chemical(s) in the product 

plus

 Potential for exposures to contribute to 
or cause significant or widespread 
adverse impacts*

*adverse environmental impacts alone are sufficient
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“Significant Adverse Impacts”

 Case-by-case basis

 Candidate chemical’s toxicity profile

 Adverse impacts on sensitive subpopulations

 Adverse impacts on sensitive environmental 

receptors

39

“Potential for exposures to contribute to or cause 
significant or widespread adverse impacts”



ADVERSE ENVIRONMENTAL 

IMPACTS

§69505.5(c)(1)(A)

Adverse air quality 

impacts

§69505.1(a)(3)

CA Toxic Air Contaminants

Emissions of Greenhouse Gases

Emissions of nitrogen oxides

Emissions of particulate matter §69405.7

Emissions of stratospheric ozone depletion §69405.8

Emissions of sulfur oxides

Emissions of Tropospheric ozone-forming §69405.1

Adverse ecological impacts

§69505.1(a)(7)

Adverse soil quality impacts

§69505.1(a)(7)

Adverse water quality 

impacts

§69505.1(a)(9) 

Compaction or other structural changes;

Erosion;

Loss of organic matter;

Soil sealing

Increase in biological oxygen demand;

Increase in chemical oxygen demand;

Increase in temperature;

Increase in total dissolved solids; 

CWA 303(c) & (d);

Safe Drinking Water Act Pollutants;

CA HSC 116455 with Notification 

Levels;

CA safe Drinking Water Act with Public; 

Health Goals  
40

• Acute or chronic toxicity;

• Changes in population size, reductions in biodiversity, 

or changes in ecological communities; and

• The ability of an endangered or threatened species to 

survive or reproduce;

• Deterioration or loss of environmentally sensitive 

habitats;

• Impacts that contribute to or cause vegetation 

contamination or damage; and

• Biological or chemical contamination of soils; or

• Any other adverse effect in:#

• Domesticated Animal Toxicity

• NOT COMPLETE LIST 



Comparison of California, REACH & EPA

California
SCPR

REACH U.S. EPA  TSCA U.S. EPA 
Workplan

Scope 1200 Chemicals 30,000 
chemicals

82,000 
Chemicals on 
TSCA Inventory

86 Workplan
Chemicals

Priority 3-5 consumer 
products 
(initially)

Chemicals > 1 
million tons

1.Risk
Assessments
2.Increasing 
Information
3.Safer 
Products

Conduct initial 
assessments on 
23 chemicals

Chemical or 
Product Safety
Focus

Both Chemical Safety Chemical Safety Chemical Safety

41
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Conclusions

 Nanomaterials as chemicals or products are under the 
SCPR authority.

 The SCPR adds additional design features for nano-
enabled products – performance plus safety throughout 
the lifecycle.

 Great opportunity for partnerships between 
stakeholders & regulators.

42
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