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Vehicles and FuelsVehicles and Fuels
Major milestones of the last several decades: Major milestones of the last several decades: 

FuelsFuels
Gasoline: Lead phaseGasoline: Lead phase--out, reduced benzene and sulfurout, reduced benzene and sulfur
Diesel:  Low to ultra low sulfur fuelDiesel:  Low to ultra low sulfur fuel

TechnologyTechnology
Gasoline: 3Gasoline: 3--way catalystway catalyst
Diesel: Particulate filters Diesel: Particulate filters 

Many, many, many other improvementsMany, many, many other improvements
Net result: Vehicles today are Net result: Vehicles today are farfar less polluting than less polluting than 
beforebefore

But: problems persist, worldBut: problems persist, world--widewide



New Drivers in the 2000sNew Drivers in the 2000s
Further Emissions ReductionFurther Emissions Reduction

Adverse health effects, lower ambient standardsAdverse health effects, lower ambient standards
Air qualityAir quality

Energy and ClimateEnergy and Climate
Global climate changeGlobal climate change

•• ReducedReduced--carbon fuels leading to lower COcarbon fuels leading to lower CO22 emissionsemissions
Fuel efficiency Fuel efficiency 
Energy security and costs:Energy security and costs:

•• Diversification of resourcesDiversification of resources
•• Energy independenceEnergy independence

These and other drivers are forcing changes in fuels and These and other drivers are forcing changes in fuels and 
technologies for transportationtechnologies for transportation



New DirectionsNew Directions
Fuels: Search for new, (reducedFuels: Search for new, (reduced--carbon) fuels,   carbon) fuels,   
for example:  for example:  

Alcohols derived from crops and biomassAlcohols derived from crops and biomass
BiodieselBiodiesel
ElectricityElectricity
Natural gasNatural gas
HydrogenHydrogen

Technologies: Search for moreTechnologies: Search for more--efficient, lessefficient, less--
polluting technologies:polluting technologies:

Direct injection gasoline enginesDirect injection gasoline engines
New ways to treat diesel exhaustNew ways to treat diesel exhaust



What factors are pushing What factors are pushing 
these changesthese changes

A host of laws and rules that are forcing changes A host of laws and rules that are forcing changes 
in fuels:in fuels:

California: Low carbon standards California: Low carbon standards 
US:  EISA mandated changesUS:  EISA mandated changes
Europe:  EU low carbon requirementEurope:  EU low carbon requirement

Also rules forcing technology changeAlso rules forcing technology change
California, US greenhouse gas emission standardsCalifornia, US greenhouse gas emission standards

Not going to discuss specifics of these rules  Not going to discuss specifics of these rules  
but the trend is very clearbut the trend is very clear



The 2007 Energy Independence and Security Act The 2007 Energy Independence and Security Act 
Established Aggressive Established Aggressive BiofuelBiofuel Production TargetsProduction Targets
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Impact of New FuelsImpact of New Fuels

Vehicle performance and drivabilityVehicle performance and drivability
Durability and materials compatibilityDurability and materials compatibility
Tailpipe emissions Tailpipe emissions 
Evaporative emissionsEvaporative emissions
OthersOthers

HEIHEI’’s focus: health effects of emissions focus: health effects of emission



WhatWhat’’s in tails in tail--pipe emissions pipe emissions 

Alcohols: Increases in Alcohols: Increases in aldehydesaldehydes, , 
carbonyls, evaporative emissionscarbonyls, evaporative emissions
Biodiesel:  NOx (O3) up, soluble organic Biodiesel:  NOx (O3) up, soluble organic 
fraction of PM up, aldehydes upfraction of PM up, aldehydes up
Impact of lubricants, detergents and Impact of lubricants, detergents and 
additivesadditives
Ultrafine, other(?) emissions issues from Ultrafine, other(?) emissions issues from 
new technologiesnew technologies



Why this session?Why this session?
What tools are available for a rapid assessment of  What tools are available for a rapid assessment of  
alternative fuels and technologies?alternative fuels and technologies?

Screening for cardiac and pulmonary effectsScreening for cardiac and pulmonary effects
Other health endpointsOther health endpoints
Genotoxicity Genotoxicity –– needs further refinements needs further refinements 
Screening for gaseous componentsScreening for gaseous components
Screening for particulate componentsScreening for particulate components
Issues related to chemical transformationsIssues related to chemical transformations
In vitro In vitro –– In vivoIn vivo
Appropriate species Appropriate species 

New solutions to old problems? New solutions to old problems? 
Application of new techniques and technologiesApplication of new techniques and technologies
Entirely new approachesEntirely new approaches

Holy Grail:  Simpler, Faster, Cheaper and            Holy Grail:  Simpler, Faster, Cheaper and             
Better MethodsBetter Methods



This SessionThis Session 
Chairs:  Dr. Joe N. Garcia and Dr. John HoidalChairs:  Dr. Joe N. Garcia and Dr. John Hoidal

10:3010:30 Screening for Oxidative Stress and Lung Injury:            Screening for Oxidative Stress and Lung Injury:            
Endpoints and Methods for Exposing CellsEndpoints and Methods for Exposing Cells
Robert Devlin, US Environmental Protection Agency

11:0011:00 Screening for Cardiovascular Effects: Endpoints andScreening for Cardiovascular Effects: Endpoints and
Cellular Systems Cellular Systems 

Aruni Bhatnagar, University of Louisville

11:3011:30 Screening for Genotoxicity: Genomic Approaches Screening for Genotoxicity: Genomic Approaches 
Avrum Spira, Boston University

12:0012:00 DiscussionDiscussion

12:1512:15 LunchLunch
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