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·. lcngtllli), but have a high electrostatic potential and thua agglomerate. formlno 
undies Of 10 • > 100 nat\Otubes - so-called •nanoropes." - Workplilce 8)(VOSUn: 
~arit s,:uaies have reported very low rupirable concentrations (i.e., < 0.1 

flll!J/m3). Jntratracheal lr\s:tillation exposures or SWGNT inio tho lungs: of rats or 
~mice have produced foraion tissue body reactions in the lung, howe~er, llecause 
~;,of agglomeration tactors. tha phy:iiological relevance of tlJesa resultS are 
,sl!uestionable, and must be validated via llJ'_I lnhaJauon stuay. More rc~cntly, we 
.bilVC tested. the "nanoparticle hypotnes1s· or Jung to~city by. companng the . 

~;,fleets of mnoquartz pamclas (50 nm) with fine-sized quartz {- 1.6 um). which 
'.has been c1assmea by !ARC ii:. a human carcinogen. In aaalIJon. we t,ave 

''compared the pulmonaiy 1olCicity of low ,OXICltY, line tiwiium dioxide particles 
. :(-aoo nm) vs. nano-sized Tl02 rods and dots (< 50 nm). Our preliminary data 
. ·suggest that lnuatracneaJ i~lllltion of nano-quarti produces less pulmonary 
:'.inflammation and cytotoxicity In rats when compared to lil)e-z;ized quru1Z 
,;particl~ In addition, the effects oT Tl02 namidcrts and rodll weru not different 
from fine-sized TICZ paniCle.s, ~ntnuy to previous: 1:tudles comoar1n11 P-25 

; nanoTI02 to rine-si:zed 1102. These preliminary flndincs suoaest that the 
, common perceptions regarding nanopartlcu1ares are mere complex than 
~ prvviously considered. Perhaps surrace cglltings und othar factors h;ive sorne 

impacts on tne runo toxicity of particle-related health effects. 

' 20. . 

1 CYTOTOXIC AND GENOTOXIC EFFECTS OF SINGLE W~L CARIIDN NANOTUBE 
. EXPOSURE ON HUMAN KER/\TINOCVT~ JlNO BRDNGHIAL El'lfH~~L CELLS. 
. Anna A Shvedova'. Bena K,sfn", Nagu KeshavaJ, Ashley R Murra~. Diga 
• Gorelfkd, Sivaram Af81)8llf~. Vadim z GiJ11delsman6, and Vincenr easrranova1• 
~ ,(1) Parnology Mid Phy:;lo/ogy RQsearch Branch/Depanmenc or Pnys/r,logy and 
· ;F!/Jilrm~cology, HliLD, flJIDSH/West.VirainJa University, 1095 WIiiowdale Rd, 

~i 'MorganlDwn. WV 26505. ars1@cd"g011, (2) P;Jrhology ~nd Phy$iology Researcn 
i) 'sranch. HELD. NIOSH, (3) Toxicology and Molscular Biology 8rancn, 11ELD, 
~ NJOSH, (4) D0p1Jrtm11nt ol Phy#alogy anrJ P!Jarmaco/ogy, Wcsr Vlrgini;z 
~ Unlversny, (5) Mal9rials ana Processes Branc;h/Nanotubo TeQffl, Lockh@@d 
~ Mamn Corporallofl/GBTer;h, Inc., Nil.SA-Joe - . ,; Carbon nanotubes ara new members of carbon atlinropes :.imilar to fullerenes 
~ and graphite. Because or their unique electricnl. · mschanloal and thermal 
~ properties. carb1m nanatubi::l are being evaluated for novel applications in 
1: electronic:;, aerospace and computer industries. Occupational ~posurc to 
r. graph its and carbo11 matenaJs flas, lie en ai;·socioted with increas:ed incidence of 
:'. sl<in and Juno diseases, e.g .• carbon fiber dermatitis, hyperkeratosis, naev1, 

asthma, pneurnoconioaia and cancer. However. tne porenUal toxh:;lty and 
mechanisms of action of single wall ·carbon nanotubes (SWCNT) have y9t to b11 
determined. Tne oresent T.alk wili be focused on adverse effecti: of SWCNT 
stUOieO in cell culture modeh: - liuiniin·eplclermal keratinocytes (HaGaT) and 
bronchial epithelial cells (BEAS-28). SWCNT caused ultra-strtJctUral and 
morphological changes, loss of cell integrity and epopto::ia, accelerated oxidative 
stress lnarcatea DY tile f1,rrnatlon of i;arbon-centered and hydroxyl raclfcars. 
accumulation of pcrox/dative products, and depletion OT antloXiOants In the cells. 
Transcriptional response to SWCNT In BEAS2 and HaCaT Geils detected by 
mlcroarray analyslS revealea aJteratlcns of a 11urnber of.genes including those 
Involved In oxidativ~ 5fres:. . .Th~e data suggest th~t e:q,osure to SWCNT may 
laad to dermill and pulmonary toxipty. and, idef!tify oxidative srress as one of 
potentially imporlllnt mechanisms of ceu inju,v. 

21. 
TOXICITY DF NC6D FUllfflENf& TO TW-0 AQUATIC SPECIES: D.APHNIA AND 
LAHliEMOUTH BA8S. fia ObonllJmBr. ·Ot1~rtment of.Biolooy. Sourriern 
Methodist University, 6501 Airline Road, Oaf/as,. TX 75275-(137f1, FM: 
214-76B-3fl55, eoberdor@mall.smu.et1u 

The goal of this study was to evaluate whether the ·nCGO runerenes loduce 
oxidative stress In two standard aQuatic test specir:s. Neonaml daphnids were 
individually exposed In 4D ml of media 11ugmented wltll tullerenes in the raooe 
or~ DPO to 2 ppm with a. media change eveiy 2-3 days for three weeks (EPA 
:standard t~ protoco~. The 4B hour LC50 Tor daphnia wa:s 400 ppb a:; 

calculated In two separate .trials. AtSOO·ppli and above, the surviving daphnids 
were delayea In molting and reproduetion, ~uvenile Jargemoutti t>as.s were 
8Xllosed to either 0.5 or 1 ppm ftJIJerenes for 48 'nours. For both daphnla snd 
b.:r.::::, lipid perwridation and oroteln OXIOation were analyzed and compared to a 
positive control OT 100 mM hydrogen pcro)(ide exposur". In addition. lar11e-

moutn ba:.s livers from the 1 ppm aose were analyzed !>Y aubtractive hybriellzar 
Uon for change: In gene excrassion due to fullsrane exposure.. 

22. 
USE OF FlUO~EliCENTL 'l' LAIIELED NANOPARflCLES TO DETERMINE THE 
EFFfcT OF l"AftTICLE SIZE OM TR/\l,ISLDCATION FHDM TttE LUNG. Janot M 
Camr, GentrlII Product Safmy. Procter & Gamble Co, 11810 £ Mfami River Rd, 
Cincinnati, 0Ho45~53. F8X: 573-6ZT-1744, cartr:r.Jm.3@pg.com, Edward·a Clari<. 
The 1-/ealth and Envfronm~ntal Aflianc1J, Bl1d Gunter Db8rdo,s{Br, Un,'"Verslty af 
RocnfJster 
~anop.vtic:las or ultrafine particles, are partl~les ,generally considerea 1b be les~ 
tnAh'1oonm in size. Thesi; pilniclas have betin implicatea rn morbliljty and othor 
adverse reactions associated with PM2.5. Due to tneir limall size, tfi~a particles 
may translocat11 fl'om the IUnQ to remote :5ites such as the heart, liver, brain or 
other extrapu(monaiy organz; after inhillation exposure. Additionally. It flas been 
supaeSted that the tran:;location of these particles may be responsible for 
ildverse effects from ultrafine particles. We have Initiated studicb to determine 
whether nanoparllcles transrocate to exuapul,!1111nil,Y organs aftl!r inhalatlo11 of 
panlcles In rats. BOetly, Fisher 544 fcmals rs.ts were exposed via an aspJranon 
model to fluorescently labeled polysfyrene ranging In size from 20 nm to 400 
nm. Animals wore =rlficed 1, 3. 7 ana 14 aays after exposure t11 nanopar­
tlcles. Lung, heart, braJ11, spleen, kldnay and liver Il~ua:s were removad aod 
preservea for hiStOlogi~ exainin.itlon. Blood was altto collected for examination 
of nanoparticlc:;. TI~us was ~lned via contocaJ mibfoscopy for p~cnoo of 
fluorsscent nanop;irticles. In vliro exoeriments using Epi,Afiway tissue constrocts 
were also perronnea to evalu.m membrane/cell/particle interactions. HistorooicaJ 
evaluations were performed on these tissues 2, 8, ancl 24 nours post exp1:1sure. 
In vivo expsriments indicate a correlation betWeen size and the ability of these 
particles to migrate from me lung after inhala~on cxpoi:ura. Additionally, In vitro 
data YIBIC!ell similar findings Indicating particlu size is a factor in predictina 
tran:;Jocalion poten!lal' of nanosi:zed particll!S'. · 

Z3. 
MOLECULAR SEIJSDRS FOR ANIO"S. Enc V. ~us/yo, Department of Ct,amlstry 
and BiochsmisW. Tne Un/vers;r:y of Texas, /w:;tin, TX 78712,, Fsx: 
57Z-417-TT91, ifnslyr,@ccwf.cc.utexss.Bdu 

Anions of biological and commercial. interest have a variety of shapes and 
charoes. The creation of highly aclcctlve rnceptor.; for each anion ot Interest by 
rational design is a challenging goal. We wlll d~uss.our design strategies, · 
based upon a handful of molecular scaffoJOs and the.use uf guanidinium and 
boronic acid groups. Tile sensing elemenb il!e common pH lndicdors. but now 
usea in a displacement u:;:.ay. Further, we wlll al5:o show how a combination of 
design w,d combinatorial syntlleis results In a series or dlffen:nlial reccplor.: 
which together gi11e. a finaerprlm response for various anions. This second 
approach lP ·anion· sensing has wide :.prcM appiicfulo'ns, and· is: faster and 
simpler appro~ch to molecular sensiri~ irr general. . 

24. 
CHEMICAL SENSORS BASED ON MOLfCULAH HOSTS FOR ANIONS. LIJonidos 
G. Bacbu, 'Departmenr ot c~emisr,y, Urrmr:,lry ar Kentucky, 125 
CJJ~mlst!Y!Pflysfcs ~f~g, Rem St, le,angton, l<Y 40506-0055. bacnas@uJat.et1u 
Thg selectivity of chemical sensors Is D1'imar1Jy determined by ths apeclficity of 
the emproyea,.recognlllcn clement: Highly ae111G1ive cation membrane sensors 
ba~cd on Jllilcrocyclic Lewis bases have b98n developed. In contrast, anion 
~ensors have yet to reach the same revel or achlavcmem, due to the Blower 
pace i11 the develollment of molecular hosts (lonophoras) for anions. Several 
strategies i;an be followed In the design of lonophoras witn OllUmBI selectlvltY 
toward a particular anion. The topology or tile lonophore and the presence of 
functlon:.J groupg that. are or!Jamzl!O to complement the eiza and 1:hape of th~ 
targeted. anion detimnine the ion-lonophore inter:u:tioru: and ·conse11uent1y µJe 
relec!ivit)' of thii r~utting sensors. Examples of rono1mores and tbeir,.use Jn' the 
d1Neloprn~t:of potenUometrlC ana optii;al S1ll)SO~ for ani'on;s~]."'cJilorlde ana 
sulfate) wlll be 'discussed. Additionally, our most recent efforts rt, ·1meglil!VJ!l 
sensors and :lenaing arrays within microflUIOlc oevlces wlll be prc:;cnted.' ·· ' 
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