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The I-elative t o x i c i t y  i n  the r a t  resu l t i ng  fruab a 30-minute expo- 

sure t o  the combustion products o f  two nater ia ls,  Tedlar and a fluorenone- 

polyester f i l m ,  has been assessed. Tlte combustion products were generated 

i n t o  a s t a t i c  exposure system using a laboratory-scale furnace. The 

t o x i c i t y  was assessed usinq the primary measurements employed i n  a more 

deta i led overa l l  t o x i c i t y  evaluation. The endpoints employed i n  the 

assessnrrlt were incapaci tat ion and death. The toxicological  events 

observed durlny the 30-minute exposure are reported here. This report  

does riot cons~der any post-exposure consequences of the exposure. 

Cotitbust~on of f- laterials - --.-. -. ---.------- 

The saniplc sizes used I n  t h i s  study were chosen t o  produce nominal 

colt~bustion product concentrations ranging from 5 t o  40 grams per cubic 

meter. These concentraticns were the quotient of the number of grams of  

s~wlble introCuced ~ n t o  the furrldce divided by the chamber capacl t y  (.054 mJ). 

L x p u r - c  5 .  stun - - --  ---- 

The exposure cliantbel' used f o r  these studies was o f  an octagonal 

c o n f ~ q u ~ . ~ ~  tlorr w i  t i t  J nont~rial volunte of 60 I?. A c i r cu la r  po r t  was present 

o r i  cactt of  four faces of the chantbcr. al)prox~it~ately 6" abovt! the f loor.  

i t 1 1 0  l l lc \c 1)ot-LS wr?t*c i tiscrted four 111a1c p i  yliwnted Lony-Cvans ra ts  (350- 

450 !]ill) held i f 1  tubular restra inters,  so tha t  they could be exposed t o  

t . 1 1 ~  ~O~ir i tu~t ior ;  at l~t i~spt~ere i n  a Itcad-only fashion. The furnace and 

col;!bus t i on  conditions used i n  ttle study were those reportr!d by Potts and 
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Lcdercr (1977). The materials were ranbusted i n  both the flaming and 

nonf lamifig modes. The fumace was mounted belw the chadxt such that 

the alouth of tile furnace was essential ly f lush with the bottan of the 

chamber. The furnace held a Hone1 beaker i n  which the sample was corbusted. 

A PTFE-coated cone was placed above the fumace t o  shield the a n i ~ a l s  

from d i rec t  flame radiation, and t o  a id  i n  cortvection o f  the combustion 

y roduc ts. 

Toxicoloyical Evaluation --- 
Rats were exposed to the codust ion atmospheres fo r  a period of 30 

minutes. To deternine incapacitation, a1 1 ani-1 s were m n i  tored for 

perfornlance of the leg-flexion avoidance response. using a method simi lar 

t o  that described by Packham e t  at. (1978). 

Analysls o f  the combustion product atmosphere was carried out 

tilrougl~out each exposure. Combus t ion ataiospheres were sampled a t  3.5- 

~ i ~ i n u t e  intervals fo r  CO. Cop, and 02. which were detected using gas 

chranatoyraphic techniques. Temperatures inside the chamber were 

111oni tored u t i  : iziny a chromel-aluwl thennocouple a t  the leve? of the 

animals, with an external reference cold junction and recorded on a 

s t r i p  chart recorder. 

The a b i l i t y  o f  each nlaterial t o  generate CO under the conditions of 

the ex. ~r in ten l  was expressed as the CO-generating capacity (mg C O / p l  

nlatcrial). This was calculated fo r  each exposure using the following 

t*(l\lil L i  !)I\: 

CO-c;enerr~ting capacity - p x chanttrcr vol. (t) x M.W. x 10- 3 
-- -- - ----- -- 

(mig COlgm nlatcrial) sanlplc w t .  x 25.79* 

*mole volume i n  Salt  Lake City 

241 



Tttc relatiorlstaip between the p ~ c n t a g e  o f  population affected 

3 vct-sus conceritration o f  coatbustion products (gm/m of material in t ro-  

duc,:d i n to  the furnace) was establ islrt?d employing the s ta t i s  t i c a l  

~lethodology described by tli 1 l e r  and Tainter (1 944). This relatianship 

was obtained for both incapacitation and death. The ECw (concentration 

causing i t rapaci tat ion i n  50: of the population) and LCM (concentration 

causing death In 502 of the powlat ion) were calculated f o r  each material, 

under the tdo conrbustion condi t ions. 

An~rmls surviviny the exposure were subjected t o  a behavioral 

exattrina t )on imnedia te ly  pos t-exposue. Tit i s  examination considered 

s tanddrd observations designed t o  determine the i r  behavioral , motor 

cuordi na tion, central nervous system and autonomic capabi 1 i t  ies. Blood 

samples were obtained by cardiac puncture from those animals that  died 

duritiy the exposure, and carboxyhemoglobin (COHb) levels were detemined 

u5 iny an Ins trutt~enta t ion  Laboratories 282 Co-Ox imeter. 

Aninuls surv~ving the exposure were retained for 14 days. During 

t11is post-exposure period they were weighed on a regular basis and any 

dcdttrs occurring were recorded. Observations that were made during t h i s  

Pzriod w i l l  be presented i n  an addendum to th is  report. This w i l l  

tnr lbt* 'I re-ralculation of the respective LCs0 values based upon the 

?*;tsl nwrbcr o f  deaths observed both during the 30-minute exposure and 

:rw 13-d'ry post-exposure period. 

". i tcrtals 

&~t l t  materials, fedlar at~d the fluorenone-polyester f i l m ,  were 

. ;;rpltc.l hr liXSA-hats Laboratory. [loth  ateria rials were suppl ied as th in  

8 l r r  . :he I ~ d l a r  sample was opaque, and the f luorenone-polyes te r  f i l m  
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Carbon Monoxide Levels 

FLUORENONE-POLYESTER TEOLAR 

Time (Mins.) 
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Hyrodogen Cyonide Generation From Non-Flaming 
Combustion of Resins 
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