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HESI Sustainable Chemical Alternatives Technical CommitteeCo-Chairs: Scott Arnold (Dow Chemical Co.) and Derek Muir
 (Environment Canada)
 PSSC Review
 December 16, 2016
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BACKGROUND
 2
 • Formed in 2011 as HESI Emerging Issues Subcommittee
 • January 2014 elevated from Emerging Issues Subcommittee to Project Committee

Page 3
                        

WHAT IS ALTERNATIVES ASSESSMENT
 3
 • Alternatives Assessment (AA) is a process for identifying and comparing potential chemical and non-chemical alternatives that can be used as substitutes to replace chemicals or technologies of high concern.
 • Generally, AA compares:– human health– environmental safety– lifecycle thinking– plus social, economic, and technical performance
 factors
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WHY NOW & WHY HESI
 4
 • Increasing pressure to find safer, sustainable chemical alternatives.
 • Chemical companies, regulatory agencies, manufacturers, retailers and consumers are all looking for safer chemical substitutes.
 • Regulatory initiatives such as REACH and California’s Safer Consumer Products require AA for select chemicals.
 • Multiple state government and nongovernmental organizations (such as IC2) have developed frameworks and best practices for AA but implementation has many challenges.
 • HESI is uniquely positioned to bring together government, academic, industrial, and non-profit organization scientists to work on these challenges.
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MISSION & OBJECTIVE
 5
 • Mission:– To evaluate and identify key elements/criteria and
 tools to help trigger and guide the selection of safer, sustainable alternatives while minimizing the likelihood of regrettable substitutions.
 • Objective:– To develop practical,
 problem-driven guidance on the conduct ofchemical alternatives assessment.
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COMMITTEE’S THREE SUBGROUPS
 6
 Exposure
 • Developing a qualitative, comparative exposure assessment methodology.
 • Developing a qualitative, comparative exposure assessment methodology.
 Data Gaps
 • Developing a best practices guide for filling human health and environmental safety data gaps at each stage of product development.
 • Developing a best practices guide for filling human health and environmental safety data gaps at each stage of product development.
 Decision Analysis
 • Surveying companies to study how chemical ingredient and product substitution decisions are made.
 • Surveying companies to study how chemical ingredient and product substitution decisions are made.
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7
 COMMITTEE LEADERSHIP• Committee Co-Chairs:
 – Scott Arnold (Dow Chemical)– Derek Muir (Environment Canada)
 • Exposure Subgroup:– Bill Greggs (Soleil Consulting)
 • Data Gaps Subgroup:– Scott Arnold (Dow Chemical)
 • Decision Analysis Subgroup:– Royce Francis (George Washington Univ.)
 • HESI Support Staff– Jennifer Tanir (Scientific Program Manager)– Brianna Farr (Scientific Program Associate)
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8
 COMMITTEE PARTICIPANTS
 Government Participation•California Environmental Protection Agency, Department of Toxic Substances Control
 •City of Los Angeles, Industrial Waste Management Division
 •Environment Canada•National Institute of Environmental Health Sciences
 •US Environmental Protection Agency
 Academic Participation•George Washington University•Technical University of Denmark
 •University College London•University of California, Los Angeles
 •University of California, Santa Barbara
 •University of Massachusetts, Lowell
 •University of Michigan•West Chester University
 Non-profit Organization Participation•ACS Green Chemistry Institute®
 •Northwest Green Chemistry•NSF International•SRC•Toxics Use Reduction Institute
 Specialized Technical Expertise Participation •SciVera LLC•Soleil Consulting LLC•ThinkStep•ToxServices LLC
 Industry Participation (2017 anticipated)•Angus Chemical•Dow Chemical•Dupont•ExxonMobil•Shell Chemical
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9
 OUTREACH 2014-20162014• HESI Outreach in Asia
 Webinar• Green Chemistry &
 Engineering Conference poster
 • Sustainable Chemical Alternatives Committee Outreach Webinar
 • SETAC North America Annual Meeting, presentation and organized session
 2015• International Symposium on
 Alternatives Assessment participation
 • Green Chemistry & Engineering Conference poster
 • SETAC North America Annual Meeting, poster and organized session
 2016• Green Chemistry &
 Engineering Conference presentation
 • International Society of Exposure Science (ISES) Annual Meeting presentation
 • SETAC North America Annual Meeting, presentation and organized poster session
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10
 MAY 2015 WORKING MEETINGOver 30 attended 2-day meeting, including mix of committee members and other invitees from the public and private sectors• Recent activities – invited presentations
 – Review of ACC Pilot Project on Hazard Tools Comparison – Summary of the NAS Framework to Guide the Selection of Chemical
 Alternatives• Summaries of tools and best practices – invited presentations
 – GreenWERCS– GreenScreen– SciVera Lens
 • 3 Breakout discussion groups – Human Health – Environmental Health– Exposure
 Resulted in the development of two project work plans (new for exposure and focused plan for data gaps)
 Resulted in 10 new committee participants and renewed the enthusiasm and productivity of the projects

Page 11
                        

11
 IMPACT OF OUTREACH IN 2016
 2016
 3 conference symposia proposals with committee
 collaboration were accepted
 140-170 scientists reached through presentations at international meetings
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Exposure Subgroup
 12
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EXPOSURE PROJECT OBJECTIVES
 Create series of comparative exposure examples
 Start from existing AA’s that addressed hazard only
 Develop exposure comparison methodology
 Review results with stakeholders Communicate
 results via publication and public presentations
 Building on NAS (2014), pilot the concept of a qualitative comparative exposure approach
 13
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– Scott Arnold (Dow)– Tom Burns (Novozymes)– Peter Egeghy (US EPA)– Peter Fantke (Technical Univ. of Denmark)– Bonnie Gaborek (DuPont)– Bill Greggs (Soleil) – Project Leader– Lauren Heine (Northwest Green Chemistry)– Olivier Jolliet (University of Michigan) – Carolyn Lee (Exxon Mobil)– Derek Muir (Environment Canada)– Diana Phelps (CA DTSC)– Kathy Plotzke (Dow Corning)– Joe Rinkevich (SciVera)– Neha Sunger (West Chester Univ.)– Jennifer Young Tanir (HESI)– Meg Whittaker (ToxServices)
 EXPOSURE PROJECT PARTICIPANTS
 14
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QUALITATIVE-COMPARATIVE EXPOSURE PROCESS
 Overall AssessmentOverall Assessment
 Consider Relevance-Confidence-Data GapsConsider Relevance-Confidence-Data Gaps
 Compare InformationCompare Information
 Research Exposure Parameter InformationResearch Exposure Parameter Information
 Problem Formulation – Conceptual Exposure MapProblem Formulation – Conceptual Exposure Map
 15
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Qualitative Approach to Comparative Exposure Assessment1. Introduction 2. Methodology
 2.1.Problem Formulation: Conceptual Map 2.2.Exposure Parameters and their Importance 2.3.Classification 2.4.Relevance-Confidence-Data Gaps 2.5.Approach to Data Analysis/Overall Assessment
 3. Case Studies3.1.Selection from Existing AA’s 3.2.Case Studies
 3.2.1. RIVM: Eau de Toilette – musk xylene3.2.2. Danish EPA: Toys – DEHP
 4. Summary 5. Conclusions/next steps
 MANUSCRIPT OUTLINE
 16
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17
 CURRENT STATUS
 • Manuscript written and polished• By end of December, each co-author to
 review and comment on final draft• Submitting poster abstract for SOT 2017
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January• Submit
 manuscript to HESI Peer Review
 February-March• Edit
 manuscript based on HESI peer review feedback and submit to IEAM journal
 January-March• Develop work
 plan for next phase of work focused on quantitative exposure approaches
 March• Initiate next
 phase of work
 March-December• Continue
 holding regular calls (~monthly) of the subgroup to implement the work plan
 • Evaluate progress and refine work plan
 18
 EXPOSURE TIMELINE FOR 2017
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Data Gaps Subgroup
 19
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• Rebecca Alyea (ExxonMobil)• Scott Arnold (Dow) – Project
 Leader• David Constable (ACS GCI)• Bill Greggs (Soleil Consulting)• Lauren Heine (Northwest
 Green Chemistry)• Mary Kawa (SRC)• Jennifer Kong (City of Los
 Angeles)• Jeanne Miller (Dow Corning)• Derek Muir (Environment
 Canada)• Julie Ownbey (ICL-IP
 America)
 • Joanna Klapacz (Dow)• Satinder Sarang (Shell)• Jay Tunkel (SRC)• Susana Vargas (City of Los
 Angeles)• Adelina Voutchkova-Kostal
 (GWU)• Don Ward (NSF International)• Meg Whittaker (ToxServices) • Jennifer Williams (Dow)• Xiaoying Zhou (CA DTSC)
 DATA GAPS PARTICIPANTS
 20
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21
 FOCUS ON HAZARD DATA GAPS ACROSS PRODUCT LIFE CYCLE
 Technical Performance Hazard Exposure Risk Life CycleSustainability (economic, societal, environmental factors)
 Idea GenerationDesignPreliminary InvestigationDetailed InvestigationDevelopmentTesting and ValidationLaunchDistributionUseEnd‐of‐Life
 Types of Data and Potential Gaps to be FilledProduct Life Cycle Stage
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22
 FILLING HUMAN HEALTH AND ENVIRONMENTAL DATA GAPS
 • Questions:– What are the data gaps and data needs at each
 stage of product development?– What are best practices for filling data gaps?
 o QSARo Read-acrosso in-vitro testing o in-vivo testingo Uncertainty analysis
 • Overall goal to develop a “best practices” guide

Page 23
                        

Best Practices Guide for Identifying and Addressing Human Health and Environmental Data Gaps During Product Development (Idea Stage to End of Life)1. Introduction2. Methodology
 2.1 Problem Formulation 2.2 Approaches to Addressing Data Gaps 2.3 Computational tools, in vitro, and in vivo methods used to
 address specific data gapso Physical/chemical properties and environmental fate o Aquatic toxicity endpoints o Skin and respiratory sensitization o Skin and eye irritation o Acute toxicityo Repeat dose (chronic) toxicityo Carcinogenicityo Genotoxicity/mutagenicityo Developmental/reproductive toxicity o Endocrine activity
 3. Hazard Data Needed at each Phase of the Stage Gate Process 4. Conclusions and Recommendations
 MANUSCRIPT OUTLINE
 23
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24
 CURRENT STATUS
 • End of year: first draft completed
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January-February• Revise/polish Best
 Practices Guide• Develop outline(s)
 for manuscript(s) with target journal(s)
 March-May• Convert
 whitepaper into manuscript(s)
 • Decide if there is a future phase of work for this subgroup or if it will sunset after the publication(s) are completed
 Summer• Submit
 manuscript(s) to HESI peer review and then to journal(s)
 Fall• Define and
 initiate next phase of work, if the subgroup decides to continue
 25
 DATA GAPS TIMELINE FOR 2017
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Decision Analysis Subgroup
 26

Page 27
                        

Active Participants: – Scott Arnold (Dow)– Relly Briones (CalEPA-DTSC)– Peter Fantke (Technical Univ. of Denmark)– Royce Francis (GWU) – Project Leader– Katy Goyak (ExxonMobil)– Bret Howard (ACC)– Ann Mason (ACC)– Jeanne Miller (Dow Corning)– Derek Muir (Environment Canada)– Kathy Plotzke (Dow Corning)– Vikram Rao (GWU)– Jennifer Young Tanir (HESI)– Virginia Zaunbrecher (UCLA)
 DECISION ANALYSIS SURVEY DESIGN AND FEEDBACK PROJECT PARTICIPANTS
 27
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28
 OBJECTIVE• To investigate the role of six strategic factors
 affecting chemical alternatives decisions in chemical or product design and re-design. A survey has been distributed to elicit information
 from companies about the relationships between these strategic factors and more detailed attributes in explaining these chemical or product design and re-design decisions.
 https://www.surveymonkey.com/r/J3R6V8L(live survey)
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29
 6 STRATEGIC FACTORSBusiness Strategy
 Economic Considerations
 Functionality and Performance
 Health and Environmental
 EndpointsPublic Perception
 Regulatory Factors
 Additionally, attributes/drivers under each factor are rated for influence on the decision

Page 30
                        

30
 CURRENT STATUS
 • Distribution and Data Collection– Started on December 1, through several partner
 organizations: American Chemical Society Green Chemistry Institute American Chemistry Council Green Chemistry and Commerce Council HESI International Council of Chemical Associations Japanese Chemical Industry Association Toxics Use Reduction Institute
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31
 PRELIMINARY SURVEY RESPONSES

Page 32
                        

January-February• Conduct
 preliminary analysis of data collected by survey
 • Close survey
 February• Present
 preliminary findings at George Washington University’s Research & Technology Showcase
 Spring• Complete draft
 publication and submit for HESI peer review and subsequently to journal
 Spring• Continue
 discussions about next phase of work investigating decision drivers in governmental organizations.
 • Develop a work plan, pending interest and funding for this topic
 Fall• Launch next
 phase of work, if the group decides to continue
 32
 DECISION ANALYSIS TIMELINE FOR 2017
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33
 Q&A DISCUSSION

Page 34
                        

Thank you for your attention
 34
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