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CENTER FOR INDOOR AIR RES'EEARCH 

The Cenber for Indoor Air Research (CIAR) is a non-puofit cor- 
poration formed in March, 1988. llne Center's mission is to create a 
focai point organization of tlne higMest scientific caliber, to sponsor and 
foster qualit$ objective reseanch in indbor air issues inclhding envimn- 

: nnental tobacco smoke, and to effectively cornmurnricarte research 
findings to tlne broad scientiiic community. 

The Center has established a Science Advisory Board ($AB) 1 which develops the research agenda for approval by the Board of 
: 
: Directors. The SAB uecomlends proposals foli hnding aften t~hey have 

been reviewed by t~he Centen's pool of peen reviewers. Ths stmcbure 
ensunes that only high quality r e s e a ~ h  which will contribute to the 
knowledge bank on indbor air is recommended for funding. 

The Center supports original research thnough contkacts written 
6or t~hiose proposals which are recomn~endkd by the SAB and appnoved 
by tlie Board of Directors. The Center also provid~es funding for a 
limited number of applled studies. 

RESEARCH AND REVIEW PROCESS 

The researchfagernda of the Cember fon Ihdoor Air Research is 
formulabed by the Science Advisory Board (SAB), a multitdisciplinary 
group oh individluarls with reputations for expertise and scien~tific 
leadership in the disciplines nelevant to indoor air research. The SAB 
seeks the best judgments of active research scientists as to what scientit 

' fic information is missing in the various disciplines before indiepen- 
dently ascerta~nirng the researcl~ priorities of bh.e Center. 

Aft~er the SAB establ~ishes the resealrch agpnda, the Cen~ter 
announces to t111ie scien~tifiic community alt large that researclj appli- 
cations in response to the agenda are being accepbed. The review of 
pmposals and the~r selection fnr fiun~ding is accotnplished in a scienti- 
hcally rigorous and objective manner. Pnoposals are reviewed fiast for 
scientific quality by the applicarntrs peers, The SAB, in turn, reviews 
t111e appllications and peer evalz~atioms, and develops recomrmemdat~ons 
on t;he selection of pnoposals. 

A stahf scientibt is assigned to each funded project to conti~nualRy 
nnonitor the inlrestigakon's pllogress arnd to p r~v lde  assistance to the 

I investigators toward the successful completion of the project and sub- 
mission of a final 11eport. 





Injury in Gas Exchange Units Due to Low LevelNiltrogen Dioxide 
PI: Robert R. Miercerl. Ph.D. 

Duke University Medical Center 
Department of Medicine 

The researcher~s will study phenomena involved in the progmession of 
chnonic low 1;evel exposunes to airborne pollutants and will provide 
techniques for the isolation of specific sites within the lung which are 
most likely bo dernonstkabe changes at low levels of exposure. 

Pulmonary Reactive Uptake of Ihhaled Toxic Contaminants 
PI: Edward M. Post~lethwait, Ph.D. 

University of Texas Medical Branch1 
Pullnonary Division 

The proposed project is designed tb characterize and compare across 
species (~incliuding man) thle kinetics of interaction and thle 
predominant substra~tes involved during thle pullinonany airspace 
absorption of NO2 and O3 with the goal of establishing a m d k l  for 
eva~lluating relative dosimetky. The researchers will dklineatle the 
absorption determlinants of NO2 and 0 within the intact, isiolated 2 lung, followed by the determination of t e extent to which uptake is 
loca~lized to withim the epithelial lining flwid  ELF). 

The Regional Deposition of ETS and its Influence on Radon 
Dosimetry 
PI: J .  N. Pritchaud, PhiD. 

HarwelR Laboratory 
Oxfondshire, England 

In these studies, the dkposition of ETS par~ticlles indiffe~ent regions of 
the respiratory tnact, and the effects of ETS on airborne radiloactivilty 
lkvels and d~egree of attachment willll be measured. Results will be 
combined in a dose assessment of the effects of ETS on radlon dosimetry. 

Inflammatory Responses after Indbor Exposure to Airlborne Glucan 
and Endoto~in 
PI; Wagnar Rylander, M.D. 

University of Gothenburg 
Sweden 

The investigators will perform an epidemiological study on popula- 
tions in sick buildings in which the extent of "sick building" symptoms 
will be evaluated and related tlo the amount of airbonme endotoxin 
and glwcan. Results may explain the origin of symptoms reported and 
open up a means to contkol t~he qpality of indoor air. 



Genotoxicity of Epoxide-Indhced 3-Hydkoptyalkyl Uracil 
PI: J~erorne J. Solbmon, Ph.D. 

New York Umiversi~ty Medical Center 
Deparbment of Envinonmental Medicine 

The investigators will best the hypothesis that 3-hyd~roxyalkyl uracil is 
the critical premutagenic lksilon produced by aliphatic epoxid~es in 
zizuo. The results will address the mechanisms of mutagenesis and 
cancer induction by alkenes and will permilt am evaluat~ion of the 
suitability of 3-hydroxyalkyl uracil adrdlucts in DNA as markers oh 
exposune to, and geniotoxic risk from, alkenes* 

I 
1 1 

New Bioaemosol Sampling TecHmi~ques for Indoor Air Environments 
PI: Klaus Willeke, PH.D. 

University of Cincinnati Medical Center 
Depantment of Environmental Health 

Portable personal and stationary area samplers with tHe same inlet 
and aerosol impaction stage will be dieveloped, laboratory-evalualted, 
and field-tested to permit inbercotnparisom of data o n  microorganism 
species identification and quantification of colony forming units. 

Neuroendocrine Lung Cancer: Miechanistic Studies 
PI: Hanspeter R. Witschi, M.D. 

University of California, Davis 
, " 

.,i...<;v. . ? Department of Veterinary Medlicine 
The investbga~tors will1 analyze oncogene expressi~n in lung cancers 
induced i~n Marnstlers du~ri~ng tumor develiopment a n d  in formed 
hmors. The understanding of early patterns of gene expression will 
allow for accurate ptiedictionof ulthmabe tumor type. 

CIAR APPROVBD RESEARCH PROJECTS - JANUARY 1990 

Indoor Fate and Ransfomations of Selected Nitrogenous Organi~c 
Compounds 
PI: Janet Arey, Ph.D! 

University of Calihornia, Rivenside 
Statewide Pollbtion Reseanchcenter 

The resea~rchers will study the physical chemistry of importa~nt~ 
nitrogen. containing compounds found i n  indoor air, including tlne 
effect of normai indoor lighting conditions. They will1 begin to 
develop a database for indoor air constituents. 



Effect of ETS and NO2 on Respiratory Infectionr Murine Model 
Developmenlt 
PIt Jerry K. Davis, Ph.D. 

University of Alhbama, Binmingham 
Department of Comparaltive Mkdicine 

This work will explore how the potential effects of EX and/or NO2 
alter susceptibilLw to viral infection. This study will1 determine the 
effects of t~hese indoor air constituents on bhe seveliity ratlher than on 
the i~ncidence of infection. 

Muta pnicity of Gals alnd Particullate Phase Corn olulnds in ETS: 

PI: Delbert J. Eatough, Ph.D! 
f Devekgment of an SAUSFC - Bioassay Analytical echnique 

Brigham Young University 
Department of Chemistry 

The researchers will develop chemical analytical procedures using 
supemcritical fluid extraction anid chromatography techniqpes to 
separate and idenlti$ ETS components with genotoxir plioperties, 

Effects of 03 and NO2 on Pullmonaq Function & Eirosanoid 
M~etabolism 
PI: Albe~~t Gunnison, Ifh.D. 

New York University Medical1 Center 
Department of Environmental Medlicine 

%e researchers will characterize the effects of ozone and other indoor 
aili pollutantis on pulmonary fmction and l~ung eicosamoid metabolism. 
Their new appmoach may help identify sensitive populations of indi- 
viduals who are susceptible to low levels of ozone in indoor ain 
envimonmenrts. 

D~evelopm~ent of Fast Ato~m Bomlbardment Mass Spectral 
Technicpules fo r  th~e  Identification of Unknown Carcinogen- 
Nucleos~de Addhrtb 
PI: JBckson 0, Lay, Jr., Ph.D! 

University of Arkansas, Litble Rock 
Depafitment of CHemistry 

An analytical strategy using FABIMS will be developed to determine 
molecular weights and m a j ~ r  fnagment ions of unknown carcinogen- 
nucleoside adducts in human samples. These methods will like& 
permit DNA adldluicts to be used as biolbgical dosimeters of exposune 
to carcinogens in ind~oor air1 



Inldooa Al~dehydes and Bmnchial Hyperreactivity 
PIt George D. Leikauf, IPh.D. 

Universilty od Cincinnati Medical Center 
Department of Environrnentai Health 

The researchers will determine if flormaldehlyde depresses or 
inactivates mechanisms by which it induces airway hyperreactivi~ty. 
The airways ane at risk from indoor formaldehyde exposure due to the 
high aqueous solbbility and irritant propertlies of this compound. 

Ihdoor Biological Agents: Hxposu~nes and Responses in Allergy 
and Asthma 
PI: Mhry Kay O'RounKe, Ph.D. 

University of Arizona College of Medicine 
Division of Respiratory Sciences I 

Building on an established populabion of 800 individuals nepnesenting 5 
300 families which have been defined for purposes of studies of indoor 
air pollution suppnted by EPA, this study will take indoor air samples 
for pol1lkns and ot~her alllergens and antigens to be identified by 
imkumologic tests and cornpa& them with rGpiratony symptomatologt 
determined by questionnaine, illness, and respicatory dyshmcbion. 

Does ETS Promotk Arteriosclerosis or Act as a Co-Atherogen? 
PI: Art~hur Penn, Ph.D! 

New York University Medical Center 
Department of Environmental Medicine b,): ,k > z . ; , ( ( , )?q \ ,  Y,, , . J ~ , : ~ $ .  I ,,:,,. 

The objective of the proposed study is to determine whether chronic 
inhalation of ETS leads to accelerated arterioscl~notic plaque devell 
opment. The researcliers will dkterrnime if exposme of cockerel6 to 
ETS components nesults in activation of dominant ttansforrning genes. 

Effects of ETS on Prenatal and Perinatal Lung Develbpmentl 
PI: Kent E. Pinkerton, Ph.D. 

University of Califorinia, Davis E! ; 
Department of Veterinary Anabomy 

The investigators will determine whether or not exposure to ETS 
adversely effects lung development in rats. The three majlor phases 
of lung d~evelopment through embryogenesis to the attainment of a 
mathre lung by three or four mont~hs of age will be assessed. 

The Fate 005 Nicotine During "Aging" of Environmental Tobacco Smoke 
PI: J. N. Pritchard, Ph.D. 

Harwell Laborabory, Atomic Energy Authority 
Oxford1 England1 

The proposed study will investigate t~he mechanisms by vvhirhnicotine IS 

removed h m  the indbor environment. The ~ w r k  will distinguish behveem 
chernical1reaction and physical adborption as removal mechanisms. 



CURRENK ONGOING RESEARCH PROJECTS 

Cabin Air Quallity in Commercia~llFlights 
PI: Delbert J. Eatough, Ph.D. 

Brigbalm Young University 

The object of this work is bo dttermine cabinair quality during com- 
mercial passenger flights. The study is dtsigned ho determine the 
extenit t o  which environmenbal tobacco smoke penetlrakes inlto the 
mon-smoking section of the aincraflt, the changes in c~mcent~ation of 
ETS and other cabin comstitulents as a fulnctlion of time and venrtilh- 
tiom cond~iti~ns, and otlier envi~ronmenAall constitluents and conditions 
which may be relkted to passenger comfort duri~ng the flight, 

Building Ventilation and Smoking Policy Efiflects on Indoor Ailr 
Quality a n d  Employee Comfiomt and Healtlh 
PI: Alan Hedge, PH.D. 

Cofimell University 
Departmenb of Design & Environmental1 Analysis 

The objectives of this work are to determine the extent to which ETS 
is related to the perception of corndort and health of office workers it1 

1'. ,:, ) ,> , \ ,I , I  I office buildings, the extent to which differemt smoking policies and 
vemtilation conditCons impact on indmr air quality in office buildings, 
and the extenlt to which difkenences in  perceived comfort and health 
of office workers are relatled to smoking poliries amdl vent~llatilon 
conditions in office buildings. 

The Pu~lhananry Efiects of ETS Exposure on Asthmatic Subjects 
PI: Samuel B. Lehaer, IPli.D. 

Tulame Urniversi~ty Medical Center 

The researchers will characterize pulmomalry reactions to ETS and1 
analyze thle underlying mlechanisms of this response. "Smoke- 
sensitive" and "smoke-toleran~t" asthmatlics as wellas nonmal indivi- 
duals will be stbdied to assess the specificilty of EYS induced lung 
function changes. 

Role of Foliage Plants in Indbor Pollution Control 
PI: Gray Robertson~ Ph.D., HBI, Inc. 

B. C. Wolverton, Ph.D., NASA 

The researcliers will complete a number of indbor air quality studies 
sgecilfical~ly focusing on the capability sf diverse foliage planlts to 
absorb specified indoor pollutants (CO, C02, RSP, nicotine, microbes, 
and V W s )  fron~ their environment. 



APPLIED STUDIES 
I 

I Ilndcaor Air Quality in Public Schools 
Allen C. Abencd, Chief 1 School Facilities Office 
Maryland State Depanthent of Edruca~tion 

Scope 06 Work: To develop1 tierhniral inlormatiom now needed to 
dief ne design standards and maintenance procedures In schioiol 
systems in the form of kchnical bullktins far use by school systems 
in Maryland and nationwide. Topics would include the design of 
ventilation systems 60s alesignatled tobacco smoking areas iln scHools, 
andl the design and maintenance of locall exhaust systems for elemen- 
ta~ry and swondau-y schools. 

Development of Enhanced Indoor Air Quality Model's 
Gera~ldl E. Anderson1 
Sysberns Applications Imc. 

( Scope of Work: To develop a comprehensive plain fnr achieving 
attainable indoon air rnodelhng pecforrnanre goals. This work repre- 

1 sents a first shep in the provision of improved tools for computational1 
A;y,, > '., )V > ,<, ,':- skudoes of heallth~risks fkom poliutledlindbor environments. 

, ,. , ~ - 5 . l  , . 4 
MoncsgrapH cam the Chemistry of Environmental Tobacco Smoke 
M~chael R. Guerin, PhlD. 
Oak Ridge Mhtional Labonatory 

Scope of Work: lb pmepare a publishable monograph descnibing what 
is currentlk known about the physical and chernncal properties of 
ETS. The relationship between various consti~t'uen~ts ofi Ells and 
between constituents fmm tobacco smoking and other soums are a 
central theme of the monograph. 

Comparison of a Personal andl Area Monitor 6or the Measurement 
of Ambient Nicotine 
Roger A. Jienkins, Ph.lD. , 
Oak Ridge National Laboratory 

Scope of Work: To determilne the reliability of area sampling as a 
predictor of personal exposure to ETS. ETS exposure is unique 
because the sources of exposure are multiple, intermilttent, and 
mobile. A specific pulrpose of the work is to compane the nesulits 
obtained usilng a portable area sampling system with those using a 
personal sampler. 



Efficilenil Laboraltory Experiments fior T~s t ing  the Mutagenicity of 
Components of Indoor Ambient Air 
Marvin A. Kastenbaum, Ph.D. 
Sta tistica11Consultamt 
K. 0. Bowman, PhtD. 
Oak Ridge National Laboratory 

Scope of Work: To develop sta~tistical tables which allnw investi- 
gators measuring the mutagenicity of indoor aifi components tn 
optimize the numben of repeats of experiments fior wide degrees of 
sigpidica~nce. 

I Peliception of ETS: A Visual or Sensory Response? 
D! J .  Moschandreas, Ph.D! 
S. M. Relwani, M.S. 
IIT Research Institube 

Scope oh Work: To dkbermime whet~Her reaction bo environmermta~l 
; 
I 

tobacco smoke is initiated by visual conkact with or by perception of 
odon fnorm cigarette smoke, or by synengistir action of the two factors. 

I~ndoor Air Quality in General Office Areas 
Gray Roberbson, Ph.ID. 
HBI, Ime. 

Scope of Work: To cornplebe a number of indbor air quaiiky sbudies 8 y, ,, ,I( *.;, :c,., 
a,\Gi+ , ,, :, ;I y L : .',‘" ""r" ' ,,+.!w "'4  focusing on hhe ETS pnesent In1 typical office environments. An evalbe 

attion of the data wilU be provided im addition to the quarter& reports 
on E E  constituent concentrations measured 

Air Qua~lity in Passengefi Cabins of1 DC-9 and MD-80 Aircraft 
i Torbjonn Maltinfors, M.D., Ph.D. 

Kauolinska Instilube 
Stockholm, Sweden 
J.F. van der Wal 
TNO Division of ~erhnoiogy for Society 
Depantment of Indbor Envinonwen~t 
THe Netherlands 

I 
Scope of Work: Tb study the air qyality in ailmakt passengen cabins 
of DC-9 and MD-80 aircralft on) 48 Scandinavian Airlin~e Syst~em 
flights. Mkasurement of tempera~ture, da t ive  hlumidity, and) concem- 
t~ra~tions of respiraule suspended particles, nicotine, carbon n o n -  
oxide, and carbon d~ico~ide were performed wi~th the use of1 portable 
air sampling briefcases. 



! 
Investigation of  Factors Influencing Air Quality oni Aircraf~t: 
Mbdeling and Data Analysis 
P. Barry Ryan, Ph.D. 
Hanvard School of Public Healkh~ 

Scope of Work: Tb analyze data collected on appnoximahely 48 com- 
mencial ain flights (Scandinavian Airliine Sysbem) andl to modify an1 
existing model of cabin air quality to akfond a mone "user-friendly" 
presentatiion. Mlodel rnodiflication will1 allow the use of the da~ta 
collecbed to val~idkte the system. 

Investigations of Ozlone Reactive Chemistry in Indoorl Environments 
P. Balrry Ryan, Ph.ID. 
HalrvardSchiool of Public Hlealrh 

I 
Scope of Work: To develop modeling systems for ozone in indoor 
environments. The investigatons will establish the importance of1 Me 
contkibult-ion of cHernical reactivi~ty to kuma~n exposures i n  indoor I environments through the use of data on ozone deposition velocities I 
with indoor matenials in chamber st~udies, and evalula~tio~n of 
pol!utant conrentraltions in residences. 

Evaluation of Effectiveness of Pomtable Indoor Air Cl~eaning Syst~ems @ ik+,~.:,~l{. :. ,.:j - ,A# .* \ s 

:,, ..t'* % .* d Richard L; Shaughmessy, Ph.D. 
University of Tulsa 

Scope sf Work: To evalua~te the effectiveness of sel~cbed comsolle-type 
portable ai~r cleaners By rnleasuning the clean air deliveny rate 4CADR) 
in tiemoval of the follbwing parametens: dust parti~cula~te matter, 
tobacco smoke, pollen, viable and total fungal spores, and gaseous 
corntarninants (specifi~ally carbon1 monoxide, nitrogen dioxide, nico- I 

tine a~nd forma~lklehyde). Chamber studies will be condurbed in t 
accordance with a modiflied vension of t1He Associatilon of Home 
Appliance Manufuctlllrers (AHAM) test pnocedulres and will be fol- 
lowed by sensory perception studies. 




