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RECENT ADVANCES IN MATERIALS TOXICOLOGY
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QVERVIEW OF JSC FIRE TOXICOLOGY PROGRAM

® PRINCIPAL PROGRAM OBJECTIVE: ASSIST IN THE DEVELOPMENT OF
TOXICOLOGIC SCREENING PROCEDURES

® PROGRAM APPROACH: RESEARCH IN TWO AREAS

- LABORATORY METHODS FOR ASSESSING PYROLYSIS PRODUCT
TOXICITY

- COMPARISON OF FULL-SCALE AND LABORATORY TOXICITY TESTS

® COMPARATIVE NATURE OF EXPERIMENTS
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LABORATORY METHODS OF ASSESSING PYROLYS1S PRODUCT TOXICITY

o EXPERIMENT 1: COMPARISON OF BEHAVIORAL END POINTS

PURPOSE: DO TEST BEHAVIORS VARY IN SUSCEPTIBLITY TO TOXIC
INCAPACITATION?
JETHOD:
RESULLT:
CONCLUSION: TUF IS A FUJCTION OF MECHANISM OF INCAPCITATION
AND BEHAVIORAL REQUIREMENTS OF TEST.
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¢ EXPERIMENT 2: EMPLOY OPERAWT TECHNIQUES TO ASSESS THE TOXICITY OF 2
POLYURETHAN FOAMS,
- PURPOSE: EVALUATE OPERANT TECHNIQUES FOR TOXICOLOGICAL SCREENING.
~ METHOD:
- RESULTS: 1, CO AWALYSIS
2, CUMULATIVE RECORDS
3. STATISTICAL SUMMARY
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FIGURE |. Mean CO Concentrctiont | S.E. as a Function of Test Time.



CONVENTIONAL POLYURETHANE FOAM
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FIGURE 2. Cumulative Records Showing Effect of Foam Pyrolysis on Signailed
(Discriminative) Shock Avcidance. (Upward Displacement of Line Indicates
Bar Response and Downward Slash Represents Shock Occurence.)
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TABLE (. Pyrolysis -Induced Changes in Operont Performonce. Each Cell Represents The

Results of o Paired T-Test. NS=No Significant Change (p>.05), 4 = Signiticant
increase (p<.05), y = Significant Decrecse (p<.05)

UNSIGNALLED (SIDMAN) AVOIDANCE

FIRE-RETARDED FOAM

CONVENTIONAL FOAM

RATES TEST MIN. TEST MIN.
(PER MIN) 5 10 15 20 | 25 30 | TOT 5 10 15 20 25 30 { TOT
avoance | ¥ IV IV IVIVIVI]Y VIVIVIVIVIV]Y
escare |NS| A |NS|NS |NS |NS [NS NS| A | AINSINS| A INS
ool AL A [NS|NSINS|NS| A NS [NS |NS NS |NS [NS |NS
wescars | W | W INS|NS [NS|NS]| ¥ NS NS [NS NS |NS [NS [NS
sHock Timz | A A A NS st A A A A INs|NS NS [NS |NS

SIGNALLED (DISCRMINATIVE) AVOIDANCE

10 TRIAL TEST MIN. ""TEST MIN.
L BLOCKS 5 10 15 20 ) 2 30 | TOT 5 IC 15 20 25 30 | TOT
| AVODANCE VIVIVIVIVIY]Y AR AR AR AR AR AN |
escare  |NS [NS [NS |Ns|Ns| A Ns]  |nNsINs|ns|ns| A A | A
canen e sIns Insns | A TA A A ns| A |ns|ns |Ns NS |NS
siocktive [ A | AN |ATALALA A | & Insins (s Ins |vs

'




DiSADVANTAGES:

ADVANTAGES:

1.

NS

£ WO =

CONCLUSICNS FROM EXPERIMERT 2

TRAINING TIME
DATA BASE ESTABLISHED WITH ALTERNATIVE TECHNIQUES

REMOTE MONITORING OF BEHAVIOR

CONTINUOUS MONITGRING GF BEHAVIORAL CHANGES
QUANTIFY BEHAVIORAL CHANGES

CORRELATION WITH GAS CONCENTRATIONS



COMPARISON OF FULL-SCALE AHD [ABORATORY TOXICITY TESIS

EXPERIMEANT 3: PRELIMIHARY WORK

- PURPOSE: DETERMINE ANIMAL SURVIVABILITY IN FULL-SCALE TESTS
- METHOD:

- RESULTS: 1. TEMPERATURE PROFILES
2. CO AND HCW ANALYSES
3. SURVIVAL AND COHs ANALYSES
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CONCLUSTQNS EROM EXPERIMENT 3

FULL-SCALE VARIATIONS IN TEMPERATURE AND
GAS COACENTRATIONS

TOXICITY ASSESSMENTS LIKELY TO VARY

STANDARDIZATION AND REFINEMENT OF TECHNIQUES



FURTHER COMPARISONS OF LABORATORY METHODS: SEATING MATERIAL TESTS

FULL-SCALE TOXICITY TESTS: USE OF DIFFERENT BEHAVIORAL TASKS

COMPARISOR OF FULL-SCALE AND LABORATORY TOXICITY ASSESSMENTS

DELINEATION OF LABORATORY METHODS



