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ABSTRACT 

 
Recently published industry surveys reveal that journal 

articles and agency guidance documents are insufficient in 
facilitating implementation of effective nanoEHS practices 
in the workplace.  Diverse stakeholders agreed that a 
mechanism was needed to develop, collect and disseminate 
industry-specific risk management information, case studies 
and successful practices.  The GoodNanoGuide, an internet-
based wiki, was purposely designed to provide the 
necessary content management system and a timely 
collaborative forum.  An ambitious vision has emerged to 
develop the site beyond the initial focus of occupational 
workplace safety to serve the ever-expanding province of 
nanotechnology and nanoscience.  Ultimately, content will 
be up to the community to cultivate in order to fulfill its 
own  necessities.   

 
Keywords: community-driven, guidance, nanoEHS experts, 
best practices 
 

1 INTRODUCTION 
 
The successful development, adoption, and 

implementation of novel and emerging technologies often 
hinges on the capacity to predict future or unobserved 
situations.  Understanding and governing potential 
implications requires generating practical knowledge and 
practices within a content management system (CMS).  The 
proliferation of nanotechnology research and related 
industry data has far outpaced the ability of decision makers 
to remain informed without the aid of a global and dynamic 
CMS. 

Nanotechnology is the study of manipulating atomic 
and molecular scale matter with the aim of achieving 
something new and useful.  At the nanometer scale, one 
billionth of a meter, materials can display properties 
uniquely different from those observed with 
macromaterials.  Consequently, nanotechnologies promise 
many societal benefits ranging from modest consumer 
product improvements to revolutionary changes in 
medicine, energy production, and environmental 
remediation, among others [1].  However, the same 
properties that enable novel applications may also lead to 
negative environment, health and safety (EHS) 

consequences [2,3].  To maximize the benefits and 
minimize potential risks, agencies under the United States 
National Nanotechnology Initiative (NNI) have identified 
nanotechnology-specific EHS (NanoEHS) research needs 
[4] and developed a comprehensive research strategy to 
prioritize and leverage both individual and coordinated 
agency efforts [5].   

 
2 BACKGROUND 

 
The goals outlined in the NNI documents generally 

reflected the needs voiced by a range of nanotechnology 
stakeholders as demonstrated in 2006 in an industry survey 
and at an international conference.  The International 
Council on Nanotechnology (ICON) published survey of 
current workplace practices revealed that the majority of 
participants reported limited success in securing sufficient 
information regarding best practices in handling 
nanomaterials [6].  Overwhelmingly, this same sentiment 
was echoed by over 400 stakeholders, representing diverse 
industry sectors and occupational disciplines from 11 
countries, at the International Nanotechnology 
Occupational and Environmental Health and Safety 
Conference (NOEHSC) [7].  In particular, these 
stakeholders agreed that a mechanism was needed to 
develop, collect and disseminate industry-specific risk 
management information, case studies and successful 
practices to facilitate implementation of effective nanoEHS 
practices in the workplace.  Accordingly, the U.S. National 
Institute on Occupational Safety and Health (NIOSH: a co-
sponsor of the NOEHSC Conference and an NNI 
participating federal partner) Nanotechnology Research 
Center adopted a strategic goal of development and 
dissemination of good guidance for nanotechnology [8]. 

Subsequently, NIOSH and several peer agencies have 
significantly contributed to the body of published NanoEHS 
guidance documents [9–15].  In addition, a search of the 
ICON Nano-EHS Database Analysis Tool indicates that the 
number of peer-reviewed journal articles investigating 
‘hazards’, ‘exposures’, or ‘environmental fate and 
transport’ surpassed 3,560 during the 5 year span ending in 
2012 with 160 (4.5%) specific to workers [16].  However, 
implementation of nanoEHS practices in the workplace has 
continued to be limited as evidenced by a 2012 
international survey of 78 companies that produce and/or 
use engineered nanomaterials [17].  The survey reveals that 

NSTI-Nanotech 2013, www.nsti.org, ISBN 978-1-4822-0584-8 Vol. 2, 2013634



87% of the companies reported having a general EHS 
program, but only 46% reported having a nanoEHS 
program specifically.  And while 61% indicated “lack of 
information” as an impediment to implementing nano-
specific EHS practices, others indicated inconsistencies 
with guidance document recommendations.  This suggests 
limited distribution, availability, and/or interpretability of 
existing research findings and guidance documents. 

 
3 SCOPE OF THE GOODNANOGUIDE 
 
The original objective of the 2009 NIOSH and ICON 

collaboration, the GoodNanoGuide (GNG) wiki, was to 
provide a global mechanism to translate NanoEHS 
information into practical occupational safety guidance that 
can be debated and discussed by a broad international set of 
stakeholders in a timely manner [18]. 

GNG has proven to be a cost-effective solution intended 
to minimize centralized human resource support and 
maximize global stakeholder reach and participation via the 
internet.  The wiki website is an ‘open source’ technology 
designed to easily allow collaborative editing of its content 
and structure by its authorized community members [19].  
For instance, a wiki entry on GNG could describe a specific 
practice such as “Decommissioning a Carbon Nanotube 
CVD Reactor” [20] or be more generally applicable such as 
the “Occupational Health and Safety (OHS) Reference 
Manual” [21].  In addition, a wiki provides subject matter 
experts an avenue for publishing outside of a more formal 
venue such as a journal, can be submitted instantly, and 
allows for easy modification in order to keep pace with the 
rapid advances being made in related research and best 
practices. 

The variety of GNG content providers and users reflects 
the interdisciplinary and borderless nature of the 
nanotechnology field, which are two of its great strengths.  
The community is represented by a spectrum of 
international occupational safety professionals, government 
regulators, researchers, non-governmental organizations, 
labor representatives, as well as private industry.  Perhaps 
even more importantly, the GNG provides the public the 
opportunity to witness the evolution of sensible nanoEHS 
practices and even communicate their own ideas, concerns 
and expectations. 

 
4 CURRENT INFORMATION AND 

RESOURCESS 
 
A cursory survey of the GoodNanoGuide wiki will 

quickly provide information about the Implementation 
Committee and how it endeavors to fulfill the objectives of 
the project.  Potential stakeholders are also provided helpful 
hints on how to interface with the wiki and options for 
various levels of involvement ranging from simply 
submitting a general question to becoming a sponsor or 
expert provider. 

Users with limited knowledge are provided a selection 
of wiki pages that introduce fundamental concepts of 
nanotechnology and nanomaterials.  Original content 
generally links the user to authoritative external resources 
that describe the efforts of industry, private and public 
sector organizations to promote increased awareness about 
applications, potential benefits and risks, and responsible 
development, utilization, and disposal. 

Community members seeking general guidelines for 
handling nanomaterials (NMs) are provided a brief 
summary of several established classification methods 
structured according to NM types thereby empowering the 
user to determine which method best suits their unique 
needs.  Once determined, the user is provided easy access to 
the original content that the summary refers to including 
peer-reviewed journal articles, agency guidance documents, 
and academic, non-governmental and agency websites.  A 
section listing training provides complementary external 
resources. 

Where available, the GoodNanoGuide provides a matrix 
of specific nanomaterial handling protocols to augment an 
EHS Reference Manual.  The EHS Reference Manual 
outlines the approaches employed by professionals who 
investigate risks to develop appropriate protocols and 
guidelines for mitigating risks. 

 
5 TRANSITION FROM BETA 

TO STABLE VERSION 
 
Given the success of the GNG in serving its intended 

audiences, transition from Beta development to the stable 
version has been formally initiated.  Administrative support 
has now migrated to Oregon State University (OSU), which 
additionally houses the Nanomaterial-Biological 
Interactions (NBI) database, and the Nanoparticle 
Information Library (NIL).  The NIL was developed by 
NIOSH in a similar process used for the GNG.  Co-location 
of the GNG with these other systems will create an 
opportunity for optimal technical development and 
deployment and will provide additional resources in service 
to the GoodNanoGuide community  

While release of the GNG stable version announces the 
end of basic concept development, an ambitious vision has 
emerged to address the collective appeal from early 
participants for enhanced utility.  In keeping with the open 
source nature of the platform, and the ever-expanding 
province of nanotechnology and nanoscience, the GNG will 
actively promote participation from stakeholders with an 
interest that goes beyond the initial beta focus on 
occupational best practices. 

One of the less productive aspects of the 
GoodNanoGuide beta version has been the inherently 
complex administrative workflow born from a desire to 
prevent and/or consider all potentially negative outcomes.  
The process of granting expert provider status and 
privileges to qualified applicants in a timely manner was 
adversely affected and ultimately suppressed generation of 
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significant momentum.  The Implementation Committee is 
streamlining the process such that expert status would be 
based primarily upon submitted credentials.  Then, the 
verified expert is free to publish to the GNG and the larger 
community would then decide the credibility of the content 
based upon those same credentials.  New expert providers, 
categorized by areas of subject matter expertise, would then 
be granted the capacity to verify the credentials of 
subsequent requests to continually minimize the workload 
for those already established, broaden the breadth and depth 
of this group, and facilitate community growth. 

 
6 GLOBAL COMMUNITY OF 

STAKEHOLDERS 
 
The Implementation Committee is considering a number 

of strategies to reward the efforts of the most dedicated and 
productive community contributors.  Incentives include a 
pathway to joining the Implementation Committee, 
crediting subject matter experts for generating journal 
quality publications via the digital online identifier (DOI) 
system in a manner similar to that adopted by the OSU 
Extensive Service, and developing a dedicated homepage 
showcase.  This section would feature an expert provider, 
organization, business, industry, or government agency on a 
rotating basis thereby providing a prominent level of 
recognition and familiarity to entice casual visitors to stay 
longer, investigate, and become engaged.  This reward 
strategy will encourage dedicated and motivated individuals 
that seek only acknowledgement for their efforts and 
distinction for being vital to the success of the particular 
wiki. 

While the GNG is intended to be accessible by any 
global stakeholder, there will be those interested parties that 
are simply not comfortable participating beyond a cursory 
level.  However, we still value their input and see them as 
an outreach and educational opportunity.  A blog or 
discussion forum is ideal for public participation in that 
anyone can post ideas, questions, content requests, or 
simply follow the development of prudent practices.  
Expanding the community in this manner, especially 
including the layperson, will inevitably lead to debate and 
discussion, and better prepare us all to communicate the 
importance of our endeavors. 

Wiki upgrades currently underway will provide the 
administrative capacity to develop and implement a suite of 
robust gap analysis metrics to determine what content 
deficiencies the administration should address that cannot 
be addressed by the community itself.  Google Analytics 
does provide a measure of useful information about traffic 
to the GNG.  For example, data for the calendar year ending 
December 31, 2012 indicates that 72% of visitors speak 
English and 77% of them are new to the site.  Most, 71%, 
leave without investigating further and those that do 
average only 2.4 pages per visit.  The bulk of available 
Google Analytics metrics, such as search keywords, visit 
duration, and total visitors are better suited to serve the e-

commerce community. The task moving forward is to 
determine what GoodNanoGuide user information is 
desirable and subsequently develop a logical metrics 
strategy so that ‘funnels’ can be engineered to accumulate 
the requisite data.  Questions that might prove useful 
include: What proportion of users are casual vs. expert 
level?; Does the presence of particular GoodNanoGuide 
community members at conferences, symposiums or 
webinars influence traffic to the wiki?; What is the nature 
or intent of each user’s visit to the site?  Are they 
downloading documents, posting queries, searching the list 
of expert providers, or still undetermined?; Would a simple 
questionnaire address these questions? 

 
7 CONCLUSIONS 

 
The GoodNanoGuide beta successfully demonstrated 

that the global nanotechnology community needs a content 
management system to facilitate the collection, translation, 
development and dissemination of timely and practical 
information.  While a plethora of databases, simulators, 
guidance documents, educational and training resources are 
available; research has demonstrated that the current 
distribution paradigm has been relatively unsuccessful in 
either reaching the intended audience or positively 
influencing management practices.  Moving forward, the 
GNG aims to provide the organization necessary to 
empower the global nanotechnology community to 
proactively address its unique desires and requirements in a 
dynamic and approachable forum that promotes 
communication among and between all interested 
stakeholders. 

Current and future students, certainly the tech-savvy 
generation, will be able to explore the potential and 
emergent applications and resulting societal benefits that 
nanotechnology and nanoscience promise in a format that is 
quickly becoming second nature.  The impending high 
technology workforce will find a growing resource that 
better prepares them for developing the knowledge and 
skills necessary to secure a bright future in a consortium of 
industries ravenous for capable labor resources.  
Researchers, often encumbered by restrictive publishing 
constraints, will find new and receptive audiences equally 
eager to share discoveries on a level that can elevate the 
rate of discovery and application by diminishing the impact 
of unintended obstacles.  Government agencies, sometime 
victims of presenting less than user friendly access to an 
abundance of resources, will find a partner in both 
disseminating information and receiving precious feedback 
on its utility and adoption.  Non-governmental 
organizations will benefit with a forum to communicate the 
concerns of large constituencies.  Legislators, judges and 
policy advocates will find timely access to resources 
capable of providing evidence-based data and informed 
opinions in support of fulfilling the charge to govern fairly.  
And the public, arguably the most influential element to 
realizing the full potential of nanotechnology and 
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nanoscience, may find solace in a community of neighbors 
and friends demonstrating a shared vision of responsible 
progress. 
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