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The toxic load (TL) model is an empirical approach in hazard assessment modeling for estimating the relationship between a E
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chemical’s inhalation (IH) toxicity and the exposure duration. The TL is normally expressed as a function of vapor concentration (C), o Solid line = TL (computed from 5-. 10, 15-, and 30 Results
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applying these assumptions to time-varying concentration profiles has not been tested. Experiments were designed to test the validity * Two separate gas generation systems = limits on the TL from the same exposure profiles.
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awley rats inhaled constant or pulsed concentrations of hydrogen cyanide generated in a nose-only exposure system for M : : ~ 500 i ~ 2 2

durations ranging from 2.33 to 30 min. The observed lethality of HCN for the 21 different C versus t profiles was used to evaluate the Mix tog_ether prior to entering chamber > s I n -+ @ T =T dt =t
TL model’s ability to adequately describe the HCN lethality under the conditions of non-constant IH exposure. The model was found to °Soleln0|d Vglves to start and stop flows —— £ — — TLLCL
be applicable under the tested conditions, with the exception of the median lethality of very brief, high concentration, discontinuous *Monitor using FT infrared spectroscopy RIEn vent 2' 400 T T *Large differences observed between
exposures. The implication of these results directly extends to the substantial effort from both the Department of Defense and the *Enables generation of pulsed C-t profiles Cylinder — i % ® ® predicted and computed TLs for very short
Department of Homeland Security Chemical Security Analysis Center to develop TL parameter estimates for high priority toxic o Goal is to study TL model and not HCN toxicity Fow = E:I | ® * ® T durations and high concentrations
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chemicals against military and/or civilian targets. The predictive (vs. protective) parameter values, invariably based on traditional Probit-Stvle E i i e 3 M L &£ i | — — e — e o— - = (i.e. breath-holding)

. . . . . . . . . L. . rO It tye Xpe”ments Unit a o Gauge 2l L .
constant concentration/time laboratory animal studies, form the basis for planning response actions and logistical supply decisions in (Finney (1971)) FT-IR E T 1 0 % ; * Both TL definitions had values outside of
response to public health emergencies (e.g., potential terrorist attacks). _ _ B 500 o T @ | & the CLs of the TL for the non-fluctuating C-
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relevant to real world, in which highly variable exposure conditions are faced by humans. The Toxic Load (TL) (or ten Berge) model is (Labels in boxes are non-fluctuating C-t profiles—TL50DA = TLEOPW: G indicates profile with gap) significance
one of the more common approaches for predicting toxicity as function of duration. Determining how to properly integrate [C" (t)] dt for Phase |  For both phases Phase |l ’ o Constant vs. pulse profiles
TL model will require toxicity data using fluctuating C-t profiles. No known data of this type existed prior to the present effort. Typical o Full 23 factorial design (8 pulsed profiles) Conclusion o Pulse duration ratio
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