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ABSTRACT 

 
The Department of Toxic Substances Control (DTSC), 

within the California Environmental Protection Agency 
(Cal/EPA), initiated a chemical information call-in on 
nanometal oxides (titanium dioxide, cerium oxide, and zinc 
oxide), nanometals (silver and zero valent iron), and 
quantum dots in late 2010. DTSC sent a formal information 
request letter to manufacturers (including research 
institutions) who produce the six nanomaterials in 
California or import them into California for sale. DTSC 
seeks information about these nanomaterials because their 
commercial uses and applications are growing; yet, 
information about their analytical test methods, 
physicochemical properties, toxicity, and fate and transport 
are generally limited. The chemical information call-in is a 
mandatory program for nanomaterial data collection with 
no exemptions at any production threshold. 
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1 INTRODUCTION 
 
Realizing the promised benefits of nanotechnology 

requires a better understanding of potential risks and 
appropriate means to assess, reduce, or avoid such risks. 
Potential hazards and risks for human health and the 
environment posed by engineered nanomaterials have been 
reported for some time now.[1-8]  

The unique phenomena associated with chemicals and 
materials engineered at the atomic and molecular level are 
precisely what enable novel uses and applications of 
nanotechnology, as well as pose potentially serious risks to 
public health and our environment. Whereas some 
information on toxicity to humans, animals, and the 
environment are documented, significantly less information 
is available on their analytical detection methodologies and 
end-of-life exposures. An example of this is quantum dots 
(QDs), which are increasingly being used in electronics and 
biological applications. A number of studies suggests that 
QD toxicity depends on the interaction of size, 
concentration, surface charge, and outer coating 
bioactivity,[9-13] and that toxicity may be reduced or 
increased by surface modifications.[14-17]  

Whereas QD toxicity[9-11, 15, 18-23] and limited biological 
fate[20, 24-27] data are available, there is a paucity of 
information on its detection and quantification methods. 
Analytical detection is just as important as inherent toxicity 
in achieving a safe and sustainable development of 
nanotechnology-based products. 

Major data gaps on analytical detection methodologies 
exist not only for QD but for most nanomaterials. Exposure 
and end-of-life impacts of nanomaterials also remain 
largely unknown, although bioaccumulation and 
magnification are reported to occur.[26, 27] The European 
Commission Scientific Committee on Emerging and Newly 
Identified Health Risks (SCENIHR)[28] laid out a number of 
major knowledge gaps that are needed to conduct a full risk 
assessment. Recently, Oberdorster[5] and Maynard et al.[4] 
have reviewed and extended the current state of knowledge 
on potential health risks of nanomaterials. The 
overwhelming consensus is that the health and safety risks 
are largely unknown or unavailable, which calls for an 
urgent comprehensive and systematic approach for a 
sustainable growth of nanotechnology.  

Accordingly, DTSC initiated its chemical information 
call-in for nanomaterials. DTSC completed its first call-in 
in 2009, which focused on carbon nanotube toxicity, 
physical-chemical properties, fate and transport, and other 
necessary information.[29] In late 2010, DTSC launched its 
second chemical information call-in,[30] which is intended to 
collect information related to analytical test methods for 
nano titanium dioxide (TiO2), cerium oxide (CeO2), zinc 
oxide (ZnO), silver (Ag), zero valent iron (Fe), and 
quantum dots (QD) in environmental matrices, including 
water, air, soil, sludge, and chemical waste. DTSC is 
exercising its authority under California Health and Safety 
Code, Sections 57018 – 57020. The purpose of the call-in is 
to collect information so industry and interested 
stakeholders—working in partnership with state 
government agencies—can develop and use appropriate 
analytical test methods to ascertain how these chemicals 
may affect public health and our environment. DTSC’s 
information call-in is a mandatory program for 
nanomaterial data collection with no exemptions at any 
production threshold. 
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2 INFORMATION CALL-IN 
 

2.1 Methods 
 

A flowsheet of the information call-in process is shown 
in Fig. 1. Briefly, the call-in begins with the identification 
of chemicals of concern based on their commercial use and 
data gaps on toxicity, physicochemical properties, fate and 
transport, or other key environmental and/or health 
parameters. DTSC conducts extensive literature searches on 
public databases and collaborates with the National Institute 
for Occupational Safety and Health (NIOSH), U.S. 
Environmental Protection Agency, and several academic 
institutions in identifying the key information needs of the 
specified chemical. An announcement is then made on the 
Internet Web site of Cal/EPA and DTSC of the chemical 
for which DTSC seeks information, the type of information 
it is seeking, and the reason for seeking the information. 
Manufacturers of these chemicals are identified and 
contacted to discuss the call-in program and evaluate key 
information needs. A formal information request letter is 
then sent to the manufacturers of the specified chemicals. It 
is important to note that throughout the call-in process, 
DTSC conducts extensive research on the specified 
chemicals and maintains a collaborative dialogue with 
manufacturers through public outreach workshops, 
symposia, and site visits. Manufacturers are encouraged to 
seek accredited independent laboratories, universities, 
national laboratories, and reference laboratories in 
formulating the comprehensive responses. Manufacturers 
must provide the requested information in writing to DTSC 
no later than one year from the date of the formal call-in 
letter. All collected information is posted on the DTSC 
Internet Web, unless a manufacturer claims certain "trade 
secret" protections set forth in Health and Safety Code 
section 57020. 
 
2.2 Information Requested 

 

Manufacturers, researchers, product developers, 
governments, and consumers will consider the collected 
information to advance science and safety in chemical 
practices. An information data request sheet was appended 
with the formal letter to manufacturers. Basic chemical and 
physical properties of the nanomaterial were listed, such as 
shape, density, particle size distribution in different media, 
surface modification and charge, reactivity, solubility, and 
octanol-water partition coefficient. Manufacturers must 
report the analytical detection method(s) used for each 
parameter and provide relevant references of each method. 
Manufacturers must further describe the analytical test 
method(s) used to sample, prepare, and analyze a specific 
matrix to determine the identity and concentration of each 
specified nanomaterial. References of the complete method 
or its procedure must be reported for each, individual 
matrix, which must include water, air, soil, sediment, 
sludge, chemical waste, fish, blood, adipose tissue, and 
urine.  

Although analytical detection is the focus of the second 
call-in, DTSC also seeks information regarding safe 
nanomaterial handling, worker protection, and fate and 
transport. For the carbon nanotube call-in, DTSC asked 
manufacturers about the presence of their chemical in the 
environment from manufacturing, distribution, and end-of-
life disposal. Manufacturers were further requested to 
document how they protect their workers, if their material 
constitute a hazardous waste, and how they handle the 
waste products. These are just a few knowledge gaps that 
apply not only to carbon nanotubes but to second round 
chemicals as well. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  Figure 1: Flowsheet of information call-in process. 

 
2.3 Timeline  

 

A single phase of information call-in spans 
approximately two years (see Fig. 1). DTSC spends about 
one year to conduct literature searches and facilitate a 
collaborative dialogue with manufacturers and industry 
stakeholders. Upon submitting the formal request letters, 
manufacturers have 365 days to provide the information to 
DTSC. After reviewing the responses, all information 
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except those identified as "trade secret" are posted on the 
DTSC Internet Web. Manufacturers who fail to respond by 
the deadline receive a follow-up letter. 

 
3 DEFINITION OF NANO- 

 
In a regulatory framework, it is critical to have a 

compatible, complete, and unequivocal definition of a 
“nanomaterial” based on scientific principles and processes. 
Thus far, the international and national communities have 
struggled to formulate a globally harmonized definition. 
Governmental entities, non-normative consensus standards 
organizations, and industry have each developed various 
definitions.[31-33] A common feature of many definitions is 
the establishment of “nano-” terminologies as having a 
single upper size limit of 100 nm.[31-33] Current evidence 
suggests that this value is arbitrary and has no scientific 
basis to support its appropriateness or of any single 
threshold. The unique phenomena associated with 
chemicals and materials engineered at the atomic and 
molecular level do not abruptly disappear at 101 nm.[34] In 
fact, nano-reinforced polymers have novel properties at ~ 
200-300 nm because of the local bridges or bonds between 
the nanoparticles and the polymer.[35] Most size-based 
definitions, accordingly, include qualifier terms like 
“approximately” or “of the order of 100 nm” to form a 
flexible upper limit, which is difficult to enforce.[31] Some 
have thus formulated a different upper limit or questioned 
the appropriateness of this value.[31-40] A solely size-based 
definition must clearly address considerations of particle 
size distribution and aggregates or agglomerates, which 
may result in dimensions greater than the upper threshold 
but yet retain novel properties.[32]  

Moreover, a significant number of articles published in 
legal and policy journals reiterate the almost universal 
absence of legal definitions of “nano-” terminologies in 
enacted local, state, or federal statutes. Non-normative, 
non-governmental consensus standards organizations have 
begun drafting various definitions, but mostly for 
commercial labeling purposes only. A workable and 
meaningful definition for nanotechnology must be 
consistent with current statutory definitions of “chemical,” 
“chemical substance,” “product,” “drug,” “material,” and 
others. Various qualitative aspects must also be clearly 
defined, like “naturally occuring” versus “man-made,” 
“manufactured” or “engineered,” functionality, 
phenomenon, and various other classifications established 
by the Organization for Economic Co-operation and 
Development (OECD) and International Organization for 
Standardization (ISO)/ European Committee for 
Standardization (CEN). 
 

4 CONCLUSION 
 
DTSC’s information call-in is a mandatory program that 

includes both commercial and research entities with no 
exemptions at any production threshold. The effort is 

intended to make information on the fate and transport, 
detection and analysis, and other information on chemicals 
more available. Manufacturers, researchers, product 
developers, governments, and consumers will then consider 
the collected information to foster a sustainable growth of 
nanotechnology. 

DISCLAIMER: The ideas and opinions expressed 
herein are those of the authors and do not necessarily reflect 
the official position of the California Department of Toxic 
Substances Control. 
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