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SUMMARY 

Acetone, an aliphatic ketone, is a ubiquitous industrial solvent and 

chemical intermediate: consequently, the opportunity for human exposure is 

high. The potential for acetone to cause developmental toxicity was assessed 

in Sprague-Dawley rats exposed to 0, 440, 2200, or 11000 ppm, and in Swiss 

(CD-1) mice exposed to O, 440, 2200, and 6600 ppm acetone vapors, 6 h/day, 

7 days/week. Each of the four treatment groups consisted of 10 virgin females 

(for comparison), and =32 positively mated rats or mice. Positively mated 

mice were exposed on days 6-17 of gestation (dg), and rats on 6-19 dg. The 

day of plug or sperm detection was designated as 0 dg. Body weights were 

obtained throughout the study period, and uterine and fetal body weights were 

obtained at sacrifice (rats, 20 dg; mice, 18 dg) . Implants were enumerated 

and their status recorded. Live fetuses were sexed and examined for gross, 

visceral, skeletal, and soft-tissue craniofacial defects. 

Pregnant rats did not exhibit overt symptoms of toxicity other than 

statistically significant reductions for the 11000-ppm group in body weight 

(14, 17, 20 dg), cumulative weight gain from 14 dg onward, uterine weight and 

in extragestational weight gain. (EGWG =maternal body weight [20 dgJ -

uterine weight -maternal body weight [0 dg] .) Mean body weights of treated 

virgin females were also reduced, but not significantly. There were no 

maternal deaths and the mean pregnancy rate was ~93% in all groups. No affect 

was observed in the mean liver or kidney weights of pregnant dams, the organ 

to body weight ratios, the number of implantations, the mean percent of live 

pups/litter, the mean percent of resorptions/litter, or the fetal sex ratio. 

However, fetal weights were significantly reduced for the 11000-ppm exposure 

group relative to the 0-ppm group. The incidence of fetal malformations was 

not significantly increased by gestational exposure to acetone vapors, 

although the percent of litters with at least one pup exhibiting malformations 

was greater for the 11000-ppm group than for the 0-ppm group, 11.5 and 3.8%, 

respectively. The diversity of malformations observed in the 11000-ppm group 

was greater than that found in the lower dose groups or in the 0-ppm group. 
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There was no increase in the incidence of fetal variations, reduced 

ossification sites, or in the mean incidence of fEltal variations per litter. 

Analysis of rat plasma samples 30 min post-exposure showed an increase 

in plasma acetone levels which correlated with increasing exposure 

concentration. Acetone levels dropped to control levels by 17 h post-exposure 

for all exposure groups except the 11000-ppm group. Plasma acetone levels for 

this group were still slightly elevated with respect to the controls at 17 h 

post-exposure. The concentration of plasma acetone levels at either 30 min or 

17 h post exposure did not increase over gestation regardless of the exposure 

concentration. Neither exposure to acetone vapor, nor advancing gestation 

resulted in alterations of the plasma levels for t:he other two ketone bodies, 

acetoacetic acid and P-hydroxybutyric acid, with respect to control animals. 

Swiss (CD-1) mice exhibited severe narcosis at the 11000-ppm acetone 

concentration; consequently, the high exposure concentration was reduced to 

6600 ppm acetone after one day of exposure. No further overt signs of 

toxicity were observed and there were no maternal deaths. No treatment­

related effects on maternal or virgin body weight, maternal uterine weight, or 

on EGWG were noted in mice. There was a treatment-correlated increase in 

liver to body weight ratios in pregnant dams which may have been indicative of 

an induction of the P 450-monooxygenase enzyme system. 

The mean pregnancy rate for all mated mice was ~85% in all groups. 

There was no effect on the number of implantations per dam, on any other 

reproductive indices, or on the fetal sex ratio. Developmental toxicity was 

observed in mice in the 6600 ppm exposure group as; 1) a statistically 

significant reduction in fetal weight, and 2) a s~ight, but statistically 

significant increase in the percent incidence of ~ate resorptions. However, 

the increase in the incidence of late resorptions was not sufficient to cause 

a decrease in the mean number of live fetuses per litter. The incidence of 

fetal malformations or variations in mice was not altered by exposure to 

acetone vapors at any of the levels employed. 
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It may be concluded from the results of this study that the 2200-ppm 

acetone level was the no observable effect level (NOEL) in both the Sprague­

Dawley (CD) rat and the Swiss (CD-1) mouse for developmental toxicity. 

Furthermore, since only minimal maternal toxicity was observed at 11000 ppm 

acetone for rats and 6600 ppm acetone for mice, it is possible that the actual 

maternal NOEL is somewhat greater than 2200 ppm. 
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INTRODUCTION 

Acetone, an aliphatic ketone, is a ubiquitous industrial solvent and 

chemical intermediate; consequently, the opportunity for human exposure is 

high. Acetone production in the United States alone reached nearly one 

million metric tons in 1974 and world manufacturing capacity was predicted to 

be greater than 3 million metric tons per year by 1980 (Nelson and Webb 1978) . 

The primary use for acetone is in the synthesis of methacrylates, followed by 

its use as a multi-purpose solvent or a chemical intermediate. The 

combination of its high volatility (bp 56.2 °C) and extensive use creates a 

significant possibility for human exposure to acetone via inhalation, 

especially in the industrial environment. Acetone is also present in many 

hazardous waste sites and may reach the groundwater. 

The National Institute of Occupational Safety and Health (NIOSH 1978) 

recommends an exposure limit of 250 ppm (590 mg/m3) for acetone. The OSHA 

standard for acetone is 1000 ppm averaged over an 8-h work shift. The 

American Conference of Governmental Industrial Hygienists (ACGIH 1987) 

recommends a threshold limit value time-weighted-average (TLV-TWA) of 750 ppm 

(1,780 mg/m3) over each 8-h period of a 40-h work week, and a short-term 

exposure limit (STELl of 1000 ppm (2,375 mg/m3) for 15 minutes. The odor 

threshold is reported to be between 200 and 400 ppm. 

Acetone is considered to be one of the least toxic organic solvents used 

in industry, both in terms of acute and of chronic toxicity. The inhaled 

vapor is absorbed into the blood stream, and is present in expired air and 

urine as the parent compound and/or metabolites. Although no permanent 

effects have been observed from short-term exposures to low concentrations of 

acetone vapors (~1000 ppm), subjects exposed to these levels have complained 

of slight eye, nose, and throat irritation. Inhalation of vapors at higher 

concentrations (in excess of 10,000 ppm) is likely to produce central nervous 

system depression and narcosis (Clayton and Clayton 1982) . Prolonged or 

repeated skin contact with the liquid may cause dryness or defatting of the 

skin followed by erythema and dermatitis. It has been reported that only a 

ACETONE RODENT ~ERATOLOGY l November :988 



small amount of acetone is absorbed through the intact skin (Reynolds and 

Prasad 1982) . However, these results are in contr.ast to those of another 

study where Fukabori et al. (1979) applied acetone to the skin and 

subsequently detected elevated concentrations of acetone in the blood, 

alveolar air and urine. The skin penetration of acetone was rapid and 

absorption of acetone increased directly with the frequency and the extent of 

exposure. 

Male volunteers exposed to either 300 or 500 ppm acetone under various 

regimens of exercise and rest demonstrated that about 45% of the acetone 

administered was absorbed regardless of the state of exercise or the exposure 

concentration; however, blood levels increased under a work load due to the 

increased ventilation rate (Wigeaus et al. 1981). There was no sign of 

attainment of an equilibrium between blood, alveo:.ar air, and inspired air. 

The half-life of acetone in alveolar air, arteria~ blood, and venous blood in 

the human was 4.3±1.1 h, 3.9±0.7 h, and 6.1±0.7 h, respectively. 

In another study, male volunteers were exposed to 100 or 500 ppm 

acetone vapor for either a single 2- or 4-h period (DiVincenzo et al. 1973). 

Exposure to the vapor caused no untoward effects, nor were any changes noted 

in clinical chemistry or hematological values in the human subjects. In 

concurrence with Wigeaus et al. (1981), exercise during exposure increased the 

amount of acetone absorbed and retained by the subject. Body burdens of 

acetone in this, as in the previously mentioned st.udy, were not observed to 

approach steady state concentrations. Disappearance of acetone from blood 

appears to follow zero-order kinetics, i.e. the decline rate is not 

concentration dependent. 

Studies in experimental animals have shown t.hat exposure of rats to 

52,000 ppm acetone for 1 h produced narcosis, and that exposure to 126,000 ppm 

for 1 h was fatal (Rowe 1963). The minimum lethal concentration for rats 

exposed to acetone vapors has been reported as 16,000 ppm for a 4-h exposure 

(Smyth et al. 1962), and 46,000 ppm for mice exposed for 1 h (Flury and Wirth 

1934}. Another report gave the minimum lethal concentration for rats as 

126,000 ppm following a 2-h exposure period (Verschueren 1977). Rats exposed 
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to 3,000, 6,000, 12,000, and 16,000 ppm of acetone, 4 h/day for 10 days, 

showed some behavioral changes, particularly at the higher levels, e.g., the 

inability to climb a pole within 2 seconds of receiving a stimulus (Goldberg 

et al. 1964). Tolerance developed after additional exposures. Rats exposed 

to 19,000 ppm acetone, 3 h/day, 5 days/week for 8 weeks, and sacrificed at 2, 

4, 8, 10 weeks of exposure, exhibited no biochemical or histological evidence 

of toxic effects (Bruckner and Peterson 198lbl , The 3-h LC 50 in rats was 

determined to be 55,700 ppm, approximately 6.5 times that of toluene (Bruckner 

et al. 198la). 

Subchronic exposure of rats to 19,000 ppm acetone, 3 h/day, 5 days/week, 

for 8 weeks did not result in any statistically significant changes in the 

clinical chemistry parameters monitored, in gross pathology or histopathology, 

or in body weight gain over the course of the study (Bruckner and Peterson, 

198lbl, There was a slight elevation in serum glutamic-oxaloacetic 

transaminase (SGOT) levels in acetone-exposed animals at 2, 4, and 8 weeks; 

however, lactate dehydrogenase (LDH) and blood urea nitrogen (BUN) levels were 

not significantly affected at any time during the study. Liver specimens 

showed little sign of lipid vacuolation and liver triglyceride levels were not 

different from controls. Brain and kidney weights were also reduced in 

animals with lowered body weights, however, liver weights remained comparable 

to controls. This finding is consistent with the known ability of acetone to 

induce the hepatic mixed-function oxidase system. 

included in this study.] 

[No female animals were 

Single oral doses of acetone prior to the oral administration of a 

halocarbon have been shown to potentiate the hepatotoxic action of several of 

these agents in rats, e.g. chloroform, dibromochloromethane (DBCM) and 

bromodichloromethane (BDCM; Hewitt, Brown and Plaa 1983; Traiger and Plaa 

1972; Traiger and Plaa 1974). Acetone has also been shown to enhance the 

nephrotoxicity of chloroform (Hewitt et al. 1980); however, it did not enhance 

the nephrotoxic effects of either DBCM or BDCM (Hewitt, Brown and Plaa 1983). 

A later study, was designed to evaluate the relationship between blood acetone 

concentrations and the potentiation of chloroform toxicity following oral or 
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inhalation exposure to the halocarbon (Charbonneau et al 1986) . These workers 

found that blood acetone levels were indeed a major determinant in the 

potentiation of chloroform-induced hepatotoxicity. 

The metabolism of acetone was well-characterized by the late 1950's 

(Mourkides et al. 1959; Sakami et al. 1950; Price and Rittenberg 1950; and 

Rudney 1950) . Acetone was shown to be eliminated in expired air, mostly as 

carbon dioxide, but also as the parent compound if the initial dose exceeded 

the metabolic capacity of the test animal. Excretion of parent compound and 

metabolites into the urine was also determined to be a significant route of 

elimination. Acetone was found to be converted to acetate, formate, a three­

carbon intermediate which entered the glycolytic cycle (later identified as 

the 1,2-diol), acetoacetic acid, and ~-hydroxybutyrate in vivo. 

Administration of 14c-1-acetone in the intact rat demonstrated the utilization 

of the methyl group in the synthesis of cholesterol and several amino acids, 

i.e. serine and the methyl groups of choline and methionine (Sakami et al. 

1950) , since this author had previously shown the same compounds to contain a 

methyl group derived from administered formate (Sakami 1948) it is presumed 

that at least one metabolic pathway of acetone proceeds via formic acid. 

Acetone administered to male rats in drinking water (1% v/v for 5 days) 

increased plasma free fatty acid concentrations from 408.0 ± 40.9 peq/1 to 

473.0 ± 37.3 peq/1 (Furner et al. 1972). Measurements of hepatic MFO activity 

demonstrated no difference in the ability of microsomal preparations from 

treated animals to N-demethylate ethylmorphine; however, the ability of 

preparations from treated animals to p-hydroxylate aniline or to 0-deethylate 

p-nitroanisole was significantly increased as compared to controls. These 

changes were similar to MFO activity changes founc. following starvation and 

physical stress. 

When male Sprague-Dawley rats were exposed to 19,000 ppm acetone via 

inhalation for a 3-h period, whole brain, liver ar"d blood were found to 

contain 2.7 mg/g, 2.5 mg/g, and 3.3 mg/ml acetone, respectively (Bruckner and 

Peterson 1981b). Although this exposure is higher· than would be used in a 

developmental toxicity study, the results demonstrate that acetone is 
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distributed more or less homogeneously in the tissues examined and that blood 

levels are significantly elevated. Since acetone is one of the "ketone 

bodies" normally found in the blood, levels of this magnitude could result in 

ketosis and the symptoms concurrent with that metabolic disorder. 

Furthermore, elevated ketone body levels are of significant impact where 

developmental studies are concerned since ketosis, a condition present in 

Diabetes mellitus, is known to have adverse effects on pregnancy. 

The interactions of maternal metabolic disturbances with fetal 

development are extremely complex as evidenced by the fact that ketonemia 

during the embryonic period may result in retarded development of the embryo 

while the same disturbance in late pregnancy results in excessive fetal 

growth, macrosomia (Freinkel 1985). The latter may be due in part to elevated 

insulin levels acting through growth factor receptors. Infusion of insulin 

into fetal baboons in utero recreates the metabolic and growth abnoDmalities 

typical of infants with diabetic mothers. Ketonemia during pregnancy may also 

result in alterations in normal development of the central nervous system and 

cause such abnormalities as open neural tube, faulty neural tube fusion, 

microcephaly, and pericardia! edema. Offspring of diabetic mothers are at an 

increased risk for all of these defects. Other human abnoDmalities, all 

associated with the early organogenic period, are also linked to diabetic 

pregnancies and include transposition of the great vessels and sacral 

dysgenesis (Gabbe 1977). 

Fasting has been shown to produce ketosis in rats during late pregnancy 

more rapidly than it does in nonpregnant animals, and primiparous rats 

developed a more severe ketosis after 1 day of fasting than multiparous dams 

did (Cheng and Yang 1970) . Adrenal corticoid secretions were also found to be 

involved in the metabolic changes which subsequently increased the 

susceptibility to ketosis during pregnancy. Additionally, increased levels of 

progesterone or estrogen also contributed to these changes. 

Several in vitro studies have been conducted in attempts to determine 

the teratogenic potential of acetone and have yielded negative results. No 

evidence of teratogenicity was found when 39 or 78 mg of acetone was injected 
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into the yolk sacs of fertile chick eggs prior to incubation (McLaughlin et 

al. 1964). DiPaolo et al. (1969) added 0.2 percent acetone to the growth 

medium of cultured Syrian hamster embryonic cells and detected no evidence of 

cellular transformation. Kitchin and Ebron (1984) reported normal growth in 

rat embryo in vitro in the presence of 0.1% or 0.5% (v/v) acetone in the 

growth medium; however, when the level was raised to 2.5% the embryos failed 

to thrive. Guntakatta et al. (1984) assayed acetone for teratogenic potential 

in an in vitro mouse embryo limb bud cell culture system designed to detect 

perturbations in the synthesis of extracellular matrix components and found no 

effects attributable to acetone. 

Acetone was not mutagenic in the Salmonella/microsome test (McCann et 

al. 1975). 

Although these in vitro studies did not indicate a significant 

teratogenic potential for acetone, such studies conducted on another ketone 

body, ~-hydroxybutyrate (~-HB), indicated an involvement in fetal 

abnormalities. Horton and Sadler (1983) exposed mouse embryos in vitro to 

~-HB, the most corranon ketone body, at either the :·.-4 or the 4-5 somite stage. 

The concentrations of ~-HB employed, 1-4 mg/ml, encompassed ketone body levels 

in blood reported in cases of severe ketosis in the human. Embryos cultured 

in the presence of ~-HB exhibited neural tube defects, the incidence of which 

were age- and dose-related, with the younger embryos being the more sensitive. 

The abnormalities were characterized by inhibition or delay of neural tube 

closure primarily involving the cranial region. 

Acetone is listed as causing birth defects (Schardein 1985; Table 21-2, 

pp. 572-572), however, no reference source for this information is given nor 

is any specific abnormality mentioned. At a later point (p. 650) the same 

author states that "reports of acetone testing in teratogenesis or 

reproductive toxicology apparently have not been published." However, this 

author does refer to a report in which sacral ager•esis was associated with a 

history of exposure of women to fat solvents during pregnancy (Kucera 1968) . 

In addition to acetone, these women were also expc,sed to xylene, 

trichloroethylene, methyl chloride and petrol. Ar.other report, by the same 
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author (Kucera and Benasova 1962) was mentioned "in which a case of 

carnptomelic syndrome [sic] in an infant was associated with close [maternal] 

contact with acetone (and other chemicals) during the fifth to eight 

gestational weeks of pregnancy." 

The only other mention found in the published literature regarding the 

occupational hazards of acetone exposure to women of child-bearing age was an 

article translated from the Russian language (Nizyayeva 1982 [translator 

unknown]). The intent of this study was to statistically characterize the 

reproductive function of female factory workers chronically exposed to acetone 

at, or slightly above, the Russian TLV, 200 mg/m3 (85 ppm). They report a 

statistically significant increase in problem pregnancies among these workers 

including an increased threat of abortion (p<O.OOl), toxicosis during the 

second half of pregnancy (p<0.02), and diminished hemoglobin level and 

hypotension (p<O.OOl). A significant reduction in the birth weight and size 

of infants of the chemical fiber-factory workers relative to a control group 

was also reported (p<O.OOl). They viewed these complications of pregnancy as 

being secondary to changes in general body function, notably "acidosis, 

disturbed carbohydrate and fat metabolism, and disturbed neuroendocrine 

regulation." Furthermore, they associated these pathologic conditions 

directly with exposure to relatively low levels of acetone. 

In addition to the human epidemiological data presented by Nizyayeva 

(1982), an inhalation teratology study was performed in an unidentified rodent 

species [rats?]. Animals were exposed to 30 and 300 mg/m3 acetone for either 

1-13 days of gestation (dg) or 1-20 dg. [Details of the daily duration of 

exposure were not given.] A statistically significant, but not concentration­

related, reduction in the percentage of live embryos was reported for both 

exposure concentrations in animals exposed from 1-20 dg. Percent embryonal 

deaths for the control, 30 and 300 mg/m3 groups were 11.3 ± 1.3, 28.4 ± 5.9, 

and 23.0 ± 3.8, respectively. Fetal weights were not given. They also 

reported "disorders of the placental barrier", apparently based on 

morphological changes. This reviewer believes that caution is required when 

considering the data presented in the report of Nizyayeva (1982) since 
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experimental conditions, as well as results, were not clearly defined. 

However, the toxic effects referred to are consistent with those which could 

be expected following exposure to a volatile ketone during pregnancy. 

In summary: 

Acetone is a relatively non-toxic solvent whose only established hazard at 

relatively low exposure levels is its ability to potentiate chlorinated 

hydrocarbon hepatotoxicity. 

Exposure to relatively high levels of acetone results in an increase in 

blood ketones and may therefore mimic deleterious effects on pregnancy 

known to be caused by metabolic ketosis resulting from starvation or 

Diabetes mellitus. 

Acetone has been indirectly linked to several cases of human teratogenesis 

and one report presents human epidemiological 1~vidence, as well as 

experimental evidence, that acetone exposure may have deleterious effects 

on pregnancy and the offspring (Nizyayeva, 1982). 

In light of the known ability of acetone vapors to cause ketosis, the 

strongly suspected harmful effects of maternal ke1:osis during pregnancy on the 

offspring, and the ubiquitous nature of acetone, a two-species teratology 

study was performed with acetone vapors. Materna .. organ to body weight ratios 

for maternal liver and kidneys were obtained, and maternal rat urine was 

monitored for evidence of metabolic imbalance(s) with respect to controls at 

the time of sacrifice. By testing acetone for its potential to cause 

developmental toxicity, the results obtained from these studies would aid in 

establishing the risk associated with exposure of women of child-bearing age 

to acetone vapors. The following teratology study was conducted in Swiss 

(CD-1) mice and Sprague-Dawley rats. 

Acetone chamber concentrations, 0, 440, 2200, and 11000 ppm, were chosen 

with the goals of observing mild maternal toxicity at the highest exposure 

level and a no observable effect level at the lowest exposure concentration. 

The 440-ppm exposure concentration is also interm~diate with respect to the 

ACETONE ~ODE~T TERATOLOGY 8 ~ovember 988 



NIOSH and ACGIH recommended TLVs (250 ppm and 750 ppm, respectively) . The 

intermediate concentration was chosen with the expectation of obtaining a 

graded response. 

MATERIALS AND METHODS 

Four groups each of Sprague-Dawley rats (13 wk; Charles River, Raleigh, 

NC) were exposed to 0 (filtered air), 440, 2200, or 11000 ppm, and Swiss 

(CD-1) mice (11 wk; Charles River, Portage, MI) were exposed to 0, 440, 2200, 

or 6600 ppm acetone vapors, 6 h/day, 7 days/week. Mice were exposed 

concurrently for 12 consecutive days (6-17 dg for mated mice), followed by the 

exposure of the rats for 14 consecutive days (6-19 dg for mated rats). Each 

of the four exposure groups consisted of 10 virgin females per species, 30-31 

sper.m-positive rats and 33 plug-positive mice; all groups were randomly 

selected using body weight as the blocking variable. An additional 7 

sper.m-positive rats were included in each of the 4 exposure groups to be used 

for blood sampling. Developmental evaluations were conducted on pregnant mice 

killed on 18 dg, and on pregnant rats killed on 20 dg. Virgin females were 

killed on the day after the last day of exposure. 

The highest exposure chamber concentration, 11000 ppm, was limited to 

50% of the lower explosion limit (22000 ppm) for safety considerations. The 

lowest exposure concentration was set to approximate recommended TLV levels 

and the mid-level was chosen to furnish a graded response. Although excessive 

maternal toxicity was not expected, virgin and positively-mated mice in the 

11000-ppm chamber exhibited severe narcosis at the end of the first exposure 

day. Consequently, the highest exposure level for mice was lowered to 

6600 ppm acetone vapor for the duration of the mouse study. A new chamber 

concentration of 6600 ppm was used for the mice because it was the only 

concentration possible on such short notice. (Since two test material 

delivery pumps had been used for 11000 ppm, it was possible to shut down one 

of those pumps in order to provide 6600 ppm acetone vapor.) 

In order to assess the effect of acetone exposure on the level of ketone 

bodies in the blood of rats, and to determine pre- and post-exposure blood 
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levels of acetone, blood samples were analyzed for parent compound and two 

other ketone bodies, acetoacetic acid (AAA), and ~-hydroxybutyrate (P-HB). 

Urine from maternal and virgin animals was monitored at the time of sacrifice 

with a urine dip-stick for evidence of metabolic imbalance (e.g. an increase 

in ketone body level). 

EXPOSURE SYSTEM 

Inhalation exposures were conducted in Battelle-designed inhalation 

exposure chambers (Harford System; Lab Products, Inc., Aberdeen, MD). The 

2.3-m3 stainless-steel chamber {1.7-m3 active mixing volume) contained three 

levels of caging, each of which was split into tw.::> offset tiers. The 

drawer-like stainless-steel cage units accommodated individual animal cages, 

feed troughs and automatic waterers. Stainless-steel catch pans designed to 

aid in maintaining a uniform concentration of vap,:.r throughout the chamber, as 

well as for the collection of urine and feces, were suspended below each cage 

unit. Air (HEPA- and charcoal-filtered) contai~ing a uniform mixture of the 

test article flowed through the chamber at approximately 15 ft 3/min (CFM) 

which was equivalent to approximately 15 air changes per hour. The uniform 

mixture was diverted along the inner surfaces of ~he chamber and a portion of 

the flow was "peeled off" by each catch pan, thus creating mixing eddies. 

Exhaust from each tier was cleared through the space between the tiers. 

A schematic diagram of the acetone generation and delivery system is 

shown in Figure 1. The acetone to be vaporized w,'l.s contained in a 19-liter 

stainless steel reservoir which was refilled every other day. During exposure 

the acetone was pumped from the stainless steel reservoir through an eductor 

tube to delivery tubes which supplied the vaporizers located at the fresh air 

inlet of each animal exposure chamber. Test mate~ial was pumped to the 

vaporizer by stable micrometering pumps with adju:~table, drift-free pump 

rates. Acetone vapor in the highest exposure chamber was delivered to two 

vaporizers since the rate of delivery required to generate the desired 

exposure concentration exceeded the vaporization capability of a single 

vaporizer. 
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The vaporizer consisted of a stainless steel cylinder covered with a 

glass fiber wick. An SO-watt heater and a temperature sensing element were 

incorporated within the cylinder and connected to a remotely located 

temperature controller. A second temperature monitor was also incorporated in 

the vaporizer allowing the operating temperature to be recorded by the 

automated data acquisition system. The operating temperatures of the 

vaporizers (93-137°F) were adjusted to completely vaporize supplied test 

material. All materials which came into contact with the acetone were either 

stainless-steel, glass, Teflon® or Viton®. All equipment contained in the 

vented generator cabinet was explosion proof. 

Exposure chambers (without animals) and the exposure room, were 

monitored for particles during one day of test generation with a small 

particle detector (Gardner Associates, Type CN, Schnectedy, NY) . Particle 

monitoring was also conducted once during the exposure with rats in the 

chambers. No particles were detected in the control chamber or in any of the 

exposure chambers during any of the tests. A count of approximately 200 

particles/cm3 was found in the room during generation; however, these 

particles were not considered to result from test material generation. 

The time for the concentration to build up to 90% of the final, stable 

concentration following the start of generation (Tgo), and the time for the 

vapor concentration to decay to 10% of the stable concentration following the 

cessation of generation (T!ol, were dete~ined before and after animals were 

placed in the chambers (Figures 2a and 2b). The experimental value for TgQ, 

with or without animals, was found to range from 10 to 12 minutes. At a 

chamber air flow rate of 15 CFM, the theoretical value for Tgo is 

approximately 12.5 minutes. Since there could have been variability in 

buildup times due to fluctuations in chamber flow rates and sampling accuracy, 

a Tgo of 12 minutes was chosen for this study. The value of T10 ranged from 

10 to 13 without animals present, and from 9 to 13 minutes with animals 

present. 

Uniformity of vapor concentration in the exposure chambers was verified 

prior to the start of, and once during the study. The vapor concentrations 
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for these determinations were measured using the on-line GC with the automatic 

sampling valve disabled to allow continuous monitoring from a single input 

line. Prior to animal loading, 12 chamber positions were measured. The 

second set of vapor concentration measurements was taken from the front and 

back positions of the chamber only where cage units contained animals. 

The acetone exposures were conducted using 3n automated data acquisition 

and control system in an exposure suite. This system monitored and controlled 

the basic inhalation test system functions including chamber air flow, vacuum, 

temperature, relative humidity, and test chemical concentrations. Conditions 

which may have been a threat to the health of the animals or constituted an 

explosion hazard triggered alarms to personnel wh,J were on call 24 h/day. All 

data acquisition and exposure control originated from an executive computer 

which contained the exposure protocols and controlled a multiplexing-interface 

system. 

Chamber and room temperatures were measured by calibrated resistance 

temperature detectors (RTD) which were located at the measurement site, and 

were multiplexed to a digital thermometer interfa(~ed to the computer. Chamber 

temperature was controlled primarily by adjusting the temperature of the 

exposure room. 

Percent relative humidity (%RH) was calculated with an accuracy of 6%RH 

by pulling an air sample from the measurement location through a Teflon® tube 

into a dew point hygrometer located in the control center. Measurements were 

taken from different locations using a valving system which multiplexed the 

sampling tubes to the hygrometer. Values for %RH were calculated and 

maintained by the executive computer from temperature and dew point 

measurements. 

Chamber air flow was calculated by measuring the pressure drop across 

calibrated orifices located at the inlet and exha~st of each chamber. Leaks 

in the chambers could be detected by comparison of the inlet flow rate with 

exhaust flow rate. Flow was maintained by a comp~ter-controlled gate valve in 

the exhaust line of each chamber. Chamber vacuum, relative to the control 
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center, was measured using the same pressure transducer system which measured 

chamber air flows. Chamber vacuum was maintained at approximately (-) 1" H20 

primarily by inlet resistance provided by the HEPA and charcoal filters. 

ANALYTICAL CHEMISTRY 

Bulk Analysis 

Identity of the bulk test material was confirmed by infrared 

spectroscopy, and the initial percent purity was measured by determining the 

percent of the total peak area that was represented by the acetone peak. Gas 

chromatography was perfoDmed on a Hewlett Packard (HP) 5890 or 5830A equipped 

with a glass column packed with Porapak Q 80/100. The purity of the bulk 

acetone used during the exposures was found to be 100.0% and was acceptable 

throughout the study. 

Exposure Chamber Monitorinq 

Generation of acetone vapor concentrations utilized ~5.2 kg/day for the 

rat exposure, and -3.4 kg/day for mice. A total of approximately 216 kg of 

test material was consumed during the study. Prior to its use in generation, 

test material was maintained at room temperature in the LSL-II storage 

facility. All transfers of the acetone from the storage drum to the 

reservoir were perfoDmed under nitrogen to prevent possible oxidative 

degradation due to the introduction of air into the drum. 

The concentrations of acetone vapor in the chambers were monitored with 

an HP5840 GC system (1/8" o.d. x 1.0' nickel column, 1% SP-1000 an 60/80 mesh 

Carbapack B, 130°C) . This instrument was equipped with an 8-port stream 

select valve, and measured acetone vapor levels in the three exposure 

chambers, the control chamber, the holding chamber, the exposure room, and the 

on-line standard, and also monitored a nitrogen blank. In order to confiDm 

values generated by the an-line monitor, bubbler grab samples were collected 

from the chambers and analyzed with an HP5830 or HP5840 GC (2 or 4 rom i.d. x 

1.8 m glass column, 10% Carbowax:20M TPA on Chromosorb WAW, 130°C). An on­

line, certified standard, -2000 ppm acetone in nitrogen (MG Industries 
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Scientific Gases, Los Angeles, CA), was used to c~eck instrument drift 

throughout the exposure day. 

Precision of the on-line GC was estimated by taking 8 consecutive 

measurements of the on-line standard, one from every active sampling port. A 

0.11% coefficient of variation was observed. Accuracy of the on-line GC was 

assured by calibrating it against a gravimetrically calibrated GC. (See 

Appendix A.) The minimum detectable limit of the GC was estimated from the 

decay profile for the 440-ppm chamber and was found to be ~o.os ppm acetone. 

Degradatjon and Stability Studies 

Chemical stability of the acetone in the generator reservoir was 

determined by aging the test material in the stainless steel reservoir for 

4 days at room temperature. The purity prior to, and after, aging was >99.9%. 

No impurity peaks representing greater than 0.01% total peak area were 

observed. These results indicated that acetone was stable in the generator 

reservoir for periods up to 4 days. 

Acetone, a methyl ketone prone to polymerization, was handled in a 

manner designed to prevent chemical degradation during vapor generation; e.g. 

low generation temperatures, the use of inert materials, and the short 

residence time of acetone on the vaporizer. In order to confirm chemical 

stability, the fiberglass wicks were removed from the vaporizer after several 

days of test generation and then extracted with ~thanol and sanification for 

approximately 30 min. Gas chromatographic analysis of the methanol extract 

did not reveal any volatile degradation products. 

Studies of the stability of acetone vapor in the exposure chambers were 

conducted on samples taken after the exposure system was allowed to operate 

for at least 5 hours, and in the case of the highest concentration chamber, 

also taken at the beginning of vapor generation. Since individual vaporizers 

were used samples were taken from each of the three chambers. 

Samples from the occupied chambers were taken by pulling a measured 

volume of gas through charcoal sampling tubes. one sample set was eluted with 
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methanol for identification of compounds less volatile than acetone, and the 

second set was eluted with dimethylformamide (DMF) for identification of 

compounds more volatile than acetone. Sample size was adjusted to provide 

adequate sensitivity for impurities without producing substantial breakthrough 

of acetone. The amount of breakthrough was measured by analysis of secondary 

beds within the charcoal tubes. Good trapping efficiency for species such as 

polymers and dimers was assumed when good trapping efficiency was observed for 

acetone. Charcoal has previously been shown to produce good collection 

efficiency for numerous organic compounds. Satisfactory recovery of acetone 

and polymeric products of acetone was shown using a prepared standard 

containing microgram amounts of diacetone, mesityl oxide and isophorone. 

Recoveries were determined by placing 1-ml aliquots of spiked solvent on 

the charcoal packing used in the adsorption tubes and comparing the extracts 

to the original solution without charcoal treatment. The original solution 

contained amounts of possible degradation products at 0.1 to 0.2% w/w of 

acetone collected during sampling. Although less than 100% recovery of 

several known impurities of acetone was shown using prepared standards, 

detection of impurities at 0.1% w/w acetone from the charcoal sampling tubes 

was possible. Thus an equivalent amount of degradation product collected on 

the chamber samples could be determined using the systems and solvents 

employed. 

ANIMAL HUSBANDRY 

Upon receipt, all animals were housed in quarantine rooms for at least 

30 days prior to the start of exposure. Males and females were housed 

separately on stainless steel wire racks equipped with automatic waterers 

(10-11 mice per cage, S-6 rats per cage). During the quarantine period at 

least five males and five females of each species were killed and examined for 

gross and microscopic lesions. {See Appendix D for details.) Nasopharyngeal 

washes from these animals were cultured for bacterial pathogens. Serum from 

each animal was tested for antibodies to selected pathogens (Appendix D) . 

Another check for antibodies to selected pathogens was performed on serum 

obtained from at least five females in the control group and from at least 

ACETONE RODENT TERATOLOGY 15 November: L988 



five females in the highest exposure group, for each species, at the final 

sacrifice. [Serum from an additional ten rats, not identified as to group, 

was also obtained at the end of sacrifice.] All results were negative for 

significant pathogens and lesions (see Appendix 0 for complete details). 

Animals were observed daily for mortality, morbidity, and overt signs of 

toxicity. 

Food, pelleted NIH-07 diet (Ziegler Bros., Inc., Gardner, PA), was 

provided ad libitum during the entire time the animals were in the test 

facility except during the 6-h exposure period when it was removed to prevent 

contamination with acetone and oral ingestion of the test material. Water was 

provided ad libitum with automatic waterers throughout the study. Room 

lighting was maintained on a 12-h on-off cycle (0600-1800 h for the light 

phase) . During the quarantine period animal room temperature was maintained 

at 75±3°F and the percent relative humidity was maintained at 50±15%. 

Target chamber temperatures during the exposure periods were maintained 

within the limits of 75±3°F. Chamber temperature means for all exposure days 

were within the specified limits. Mean percent relative humidity in all 

exposure chambers was within the specified limits of 55±15%. The average air 

flow in all chambers for the study was within the specified limits of 12 to 

18 CFM. A complete summary of the daily chamber Emvironmental data can be 

found in Appendix B. 

DEVELOPMENTAL TOXICQT,QGY 

Female mice and rats were weighed and individually identified by ear 

tags 1-2 weeks prior to mating. At this time 40 •rirgin females of each 

species were randomly selected using body weight as the blocking variable. 

The remaining females were bred by caging two to three females overnight with 

each male. Copulation was established on the fol.Lowing morning by the 

presence of a vaginal plug in the case of the miC•:!; or for rats, by a 

sperm-positive vaginal lavage smear. If evidence of mating was detected, this 

day was designated as 0 dg, and positively mated females were weighed and 

randomly assigned to exposure groups using body weight as the blocking 
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variable. Mating was conducted for five consecutive nights for each species 

to obtain 132 positively mated female mice (33/group), and 122 positively 

mated rats (30-31/group) . 1 Seven additional positively mated rats were 

assigned to each exposure group for monitoring of ketone body levels in rat 

plasma. In order to acclimate animals to exposure chambers, on 0 dg mated 

females were individually caged in exposure chambers with the doors open 

(chambers were in the breeding room) . Virgin females were weighed and 

assigned to exposure groups 2 days prior to the start of exposure for mice and 

4 days prior to exposure for rats. 

Mice were exposed from 6-17 dg and sacrificed on 18 dg. Rats were 

exposed from 6-19 dg and sacrificed on 20 dg. Virgin mice were exposed for 12 

consecutive days and virgin rats for 14 consecutive days. Virgins were 

exposed concurrently with positively mated animals and were sacrificed on the 

day following the last day of exposure. Mated female mice were weighed on 0, 

6, 9, 12, 15 and 18 dg, and rats on 0, 6, 10, 14, 17 and 20 dg. Virgin mice 

and rats were weighed 2 and 6 days prior to the start of exposure, 

respectively, and on exposure days 1, 5, and 10, and at sacrifice. 

On the morning of sacrifice, a urine sample was collected from each 

female rat, applied to a urine dip-stick and compared to the test color chart 

on the dip-stick container. The values were recorded for pH, protein, 

glucose, ketones, bilirubin, blood and urobilinogen. 

At the time of sacrifice, rats and mice were euthanized with C02, 

weighed and examined grossly for signs of maternal toxicity. Maternal liver 

and kidney weights were obtained, and both ovaries were saved for sectioning 

and quantitative follicle counts (perfor.med by another laboratory designated 

by the sponsor; data will not be presented in this report). Apparently 

nongravid uteri from positively mated females were stained with 10% ammonium 

sulfide to detect possible implantation sites. The number, position and 

~ Positively mated females from the first breeding night were designated as 
Gestation Group A, those from the second night as Gestation Group s, etc. 
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status of implants were recorded for each gravid uterus. Placentas were 

examined and discarded unless abnormal. 

Live fetuses were weighed, examined for gross defects, and their sex was 

determined by internal examination of the gonads after euthanasia with an 

injection of Nembutal® {sodium pentobarbital) Fifty percent of the live 

fetuses from each litter, {randomly selected) and any fetuses with gross 

external abnormalities were examined for visceral defects by dissection of 

fresh tissue. The heads of fifty percent of the live fetuses were removed and 

placed in Bouin's fixative. After fixation the heads were serially sectioned 

with a razor blade and examined for soft-tissue craniofacial abnormalities. 

All fetal carcasses, with and without heads, were prepared for skeletal 

staining. Cartilage as well as ossified bone was visualized by 

double-staining with alcian blue and alizarin red S. The individual identity 

of each skeletal and head specimen was maintained throughout the study. 

KETONE BODIES IN PLASMA 

Plasma was collected from seven rats in each of the four exposure groups 

to assess the effect of acetone exposure during pregnancy on the level of 

ketone bodies in the blood and to determine post-exposure blood levels of 

acetone. The plasma was analyzed for three ketone bodies: acetone, 

acetoacetic acid {AAA), and ~-hydroxybutyrate {~-HB). Blood was collected by 

retro-orbital puncture of C02-anesthetized rats 30 minutes post-exposure on 7, 

14 and 19 dg, and again one hour prior to the sta~t of exposure on the 

following day. The same seven animals in each exposure group were used for 

this purpose throughout the study. Blood was collected into iced, EDTA-coated 

vacutainer tubes (~l ml/animal/time point). Plasma was then isolated from 

whole blood by centrifugation at 4°C for 20 min, stored at 4°C, and analyzed 

within 24 h of collection. At the time of sacrifice these animals were 

weighed, their gestational status recorded, uteri~e and fetal weights obtained 

and the status of the fetuses recorded. These fetuses were not subjected to a 

teratological evaluation except for a gross examination for external defects. 

(See Appendix A for further details.) 

ACETONE RODENT TERATOLOGY 18 November 1988 



An analytical method modified from Lopez-Soriano and Argiles (1985) was 

used to determine the levels of the three ketone bodies in plasma, In this 

procedure both AAA and ~-HB were decarboxylated and converted to acetone which 

was measured using a headspace-gas chromatographic technique. Each plasma 

sample was divided into three 125-~1 aliquots and placed in headspace analysis 

vials. In the first aliquot free acetone was determined following the 

addition of 25 ~1 of 4N sodium hydroxide to prevent spontaneous 

decarboxylation of AAA. The second aliquot was treated with 25 ~1 of 

0.6 M perchloric acid and heated at -100°C for 90 min to enhance quantitative 

decarboxylation of AAA to acetone, and the third plasma aliquot was treated 

with 25 ~1 of an oxidative reagent (0.2 M K2Cr207 in 5M phosphoric acid) and 

heated at 100°C for 90 min. The oxidative treatment of the third sample 

converts all ketone bodies present to acetone; thus, P-HB concentration was 

determined by subtracting the amount of acetone and AAA determined in the 

first two aliquots from the value obtained for the total ketone body level in 

the third aliquot. 

Prepared plasma samples were subjected to headspace analysis by gas 

chromatography (HP 5890 GC) after a 15-min equilibration period at 60°C 

(HP 19295 Headspace Analyzer), according to the methods of Lopez-Soriano and 

Argiles (1985). Aspirated headspace was analyzed on a 1/8" o.d. x 9' nickel 

column packed with 3% Carbowax 1500 on Chromosorb WAW, 60/80 mesh, operated at 

40°C with a short ramp to 45°C for column cleanup. The retention time of 

acetone was about 1.5 minutes. 

The slope of the calibration curve observed for acetone was insensitive 

to preparation of standards in either saline or plasma. However, as reported 

by Lopez-Soriano and Argiles (1985), the acetone standards exhibited greater 

response when prepared in the caustic media. Calibrations for this study were 

performed using standards of acetone in saline and were prepared fresh every 

analysis day. The acetone standard concentrations bracketed the acetone 

concentrations expected in the samples. The relationship between GC peak area 

and acetone concentration for each reaction mixture was constructed from a 
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composite of all calibration data and was linear with correlation coefficient 

of 1.0. 

A series of experiments was perfoDmed to optimize the recovery of AAA 

and p-HB from the various reaction mixtures. Some decarboxylation of AAA 

occurred in the sodium hydroxide solution; consequently, less than a 100% 

recovery from the dichromate/phosphoric acid reaction mixture was observed for 

both carboxylic acids, P-HB and AAA (See Appendix A for details) . The 

recovery values were analyzed in a series of simu:taneous linear equations to 

account for their deviation from the ideal recovery of either 0% or 100%. 

DeteDmination for AAA and P-HB in plasma required subtracting the 

acetone contribution; therefore, when the acetone level was high, and AAA and 

P-HB differed from the background by only a small amount, the effective 

sensitivity of the method for these ketone bodies was limited. The citation 

of different lower limits of detection for the di=ferent time points in 

Table.l6 reflects this dependency of the lower limit of detection upon the 

acetone concentration encountered for a particula~ sample. The effective 

limit of detection was calculated for the deteDmination of AAA and P-HB from 

the standard deviation of the acetone concentration according to Mandel and 

Steihler (1964). Sensitivity, y, is defined as the ratio of the slope to the 

standard deviation of the measurement: 

dX/dC 1 
y= Sx Sc 

where Sx is the standard deviation of the measured value (peak area), X is 

peak area, Cis concentration (mMJ, "{has units of concentration-!, and Sc is 

the standard deviation of the concentration. The smallest concentration 

change that can be measured is then deteDmined as 1/"f. From this statistic, a 

limit of detection (LD) can be defined by 

LD = ~ y where 

where 't' is the Student 't' statistic for the required confidence level 

(99% was used for these calculations), and n is the number of determinations 
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made. From this it follows that the limit of detection can also be defined 

as: 

LD 
t(ScJ 

= Vn 

Thus, elevated acetone levels have the effect of producing an elevated lower 

limit of detection for AAA and P-HB for those samples having elevated acetone 

levels. Values for ketone bodies deter.mined as below the limit of detection 

are reported as "less than" the calculated limit of detection. 

STATISTICAL ANALYSES 

All means and standard deviations for animal data were calculated with 

SAS statistical software on a VAX 11/780 computer. Mean body weights (as a 

mean of litter means for fetal data) were analyzed using the SAS General 

Linear Models (GLM) Procedure (SAS, 1985) with an analysis of variance (ANOVA) 

model for unbalanced data. Response variables, either body weight or the arc­

sin transformations of proportional incidence data, were analyzed against the 

class variable, "treatment", in a one-way ANOVA mo?el. A Tukey's t-test (two­

tailed) was used to assess statistically significant differences between 

control and exposed groups. If appropriate, the dose-response relationship 

was deter.mined by means of an orthogonal trend test (Winer, 1971). In the 

case of proportional data the t-tests and trend analyses were perfor.med on 

transfor.med variables. The litter was used as the basis for analysis of fetal 

variables. 

RESULTS 

EXpOSURE AND CHEMISTRY 

Test material stability studies indicated that the materials and 

techniques used to generate acetone vapor for inhalation exposures did not 

affect its stability. The chemical stability of acetone was evaluated in both 
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the generator reservoir and in the exposure chambers (with and without 

animals). Acetone was found to be stable in the generator reservoir for 

periods of up to 4 days, and there was no evidence of decomposition products 

greater than 1% of the target acetone concentration present in the exposure 

chambers (with and without animals) . Direct measurements of chamber 

concentrations of potential acetone degradation products, isophorone, mesityl 

oxide, and diacetone, demonstrated that none of these compounds were produced 

in significant amounts. The most prevalent impurity was acetic acid, analyzed 

as methyl acetate, which ranged from 0.02% (sample worked up immediately after 

collection) to 1% (sample worked up a day after collection) in samples drawn 

from occupied exposure chambers after 6 h test generation (Appendix A) . 

Temperature-programmed gas chromatography failed to show evidence of any other 

volatile degradation products. 

The test material concentration uniformity data for each chamber during 

prestart testing, and after animals were in place, are summarized in Table 1. 

Uniformity in all chambers was acceptable. To provide easier interpretation 

of the uniformity measurement results, the concentration readings for each 

port are expressed as a percentage of the mean value at all ports measured. 

The table includes analysis of Total Port Variability (TPV), Within Port 

Variability (WPV) and Between Port Variability (BPV), all expressed as Percent 

Relative Standard Deviation (%RSD). The possible variation of test chemical 

concentration measured from one sample port to ancther during the measurement 

procedure is termed the Total Port Variability anC consists of both spatial 

and temporal variations. Two factors contribute to the TPV. The first, the 

Between Port Variability (BPV), is the factor of interest as it represents the 

spatial variation of test chemical distribution within the chamber. The 

second factor, the Within Port Variability (WPV), represents the temporal 

fluctuation of the average chemical concentration within the chamber during 

the time the measurements were taken. This temporal factor includes 

variations in vapor generation as well as variatic'n of the measurement 

instrument itself. 
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The grand means 1 of chamber concentrations for the rat study were 100% 

of the target, with relative standard deviations in the range of 1 to 6% 

(Table 2) . The daily mean concentrations for all chambers were between 95 and 

102% of the target concentrations. At least 97% of individual concentration 

measurements at each target level were within ±10% of the target levels. 

Except for 1 day, the %RSD's were less than 10%. The maximum concentration 

observed in the control chamber was 0.26 ppm, and in the room was 1.06 ppm. 

The grand means of the acetone concentrations in each chamber for the 

mouse study were between 99 and 101% of the target, with relative standard 

deviations in the range of 3 to 8% (Table 3) . Except for the last day of 

exposure, the daily mean concentrations ranged from 96 to 102% of target and 

%RSD's were less than 10%. On the last day, one of the generators for the 

high dose chamber failed. When discovered, the exposure was discontinued 

after 5 hours and 9 minutes. At least 98% of individual concentration 

measurements at each target level were within ±10% of the target levels. The 

maximum concentration observed at any time in the control chamber was 3.8 ppm, 

and in the room was 16.6 ppm. The average room concentration was 0.21 ± 1.04 

ppm acetone. 

Chamber air flow, temperature and relative humidity data for both mouse 

and rat exposures were all within specified limits. 

DEVELOPMENTAL TOXICOLOGY; MT 

There were no maternal deaths. Pregnant females in the 11000-ppm group 

exhibited a significant reduction in body and uterine weight and in extra­

gestational weight gain (EGWG: Table 4). The EGWG is the actual maternal body 

weight gained during pregnancy and is equal to the maternal body weight at 

sacrifice minus the gravid uterine weight minus the maternal body weight on 0 

dg. No other overt symptoms of maternal toxicity were evident. The 

reductions in body weight, uterine weight and EGWG were also significantly 

l Grand mean mean of all individual readings for the duration of the study. 
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correlated with increasing exposure concentration. Mean maternal body weight 

at sacrifice, as well as uterine weight and EGWG for the 0-ppm group are 

consistent with values observed for the contemporary control group (Table 5). 

Mean body weights of virgin female rats were not significantly affected at any 

time during the 14-day exposure period or at sacrifice, although there was a 

6% reduction in the mean body weight of animals in the 11000-ppm group 

relative to the 0-ppm group (Table 6) . This was the same relative reduction 

in whole body weight as for the pregnant animals, but data for the virgins 

lacked statistical significance due to the higher standard deviations relative 

to body weight. The rate of body weight gain for pregnant rats in the 11000-

ppm group was adversely affected by 10 dg (Figure 3) . The mean liver and 

kidney weights of pregnant dams as well as organ to body weight ratios were 

not affected by exposure to acetone vapors (Table 7) . 

Maternal and virgin urine was assayed with urine dip-sticks just prior 

to sacrifice to determine if acetone exposure altered normal urine chemistry. 

Parameters measured included pH, protein, ketone bodies (determined as 

acetoacetic acid), blood, glucose, bilirubin, and urobilinogen. No 

differences with respect to exposure group were noted for either the pregnant 

or the virgin rats. (See Appendix C for details.) 

Gestational exposure of rats to acetone vapors on 6-19 dg had no 

significant effect on the number of implantations, the mean percent of live 

pups per litter, or the mean percent of resorptions per litter. However, the 

percent of litters with resorptions was greater (not statistically 

significant) for the 11000-ppm group than for the 0-ppm group (50 versus 77%, 

respectively; Table 8) . The number of live fetus~s per litter and the percent 

intrauterine death per litter for all groups were within the range of the 

contemporary control data (Table 5) . Male and female fetal weights (as means 

of litter means} were slightly, but significantly, reduced for the 11000-ppm 

exposure group when compared to the 0-ppm group (Table 9). Mean body weights 

for both male and female fetuses in the 11000-ppm group were ~85% of the mean 

weights for the control fetuses; however, fetal weights for the 440- and 

2200-ppm group were not noticeably affected. Fet,;tl weight for the highest 
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exposure group was also less than the mean fetal weight for the contemporary 

controls. The ratio of male to female fetuses in the litters was not altered 

by gestational exposure to acetone. 

The incidence of fetal malformations was not significantly increased by 

gestational exposure to acetone vapors (Tables 10 and 11); however, the 

percent of litters with at least one pup exhibiting malformations was greater 

for the 11000-ppm group than for the 0-ppm group, 11.5 and 3.8%, respectively 

(Table 10) . The percent of affected litters in the 11000-ppm group was also 

greater than the same value for contemporary control data (Tables 10 and 12), 

11.5 and 6.3%, respectively. The mean percent of live fetuses with 

malformations per litter was also greater for the 11000-ppm group than it was 

for either the 0-ppm group or for the contemporary control data (Table 11); 

however, the differences were not statistically significant. None of the 

major malformations observed in the highest exposure group (e.g. cleft 

sternum, ectopic heart, major vessel malformations, edema, unilateral arhinia, 

microstomia, vertebral agenesis, or a missing tail) had been observed in 

control litters and several fetuses had multiple malformations. 

Gestational exposure to acetone did not increase the incidence of fetal 

variations or reduced ossification sites, nor was the mean incidence of fetal 

variations per litter increased (Tables 11 and 13) . The types of variation 

observed as well as the incidence of variations was consistent with values for 

contemporary controls (Table 14). 

ACETONE AND KETONE BODY ANALYSES 

In general, maternal weights and reproductive data for these animals 

were consistent with data for animals not used for blood collection although 

EGWG were less than for non-sampled animals (Table 15) . (Complete raw data 

for these animals is contained in Appendix C.l 

Analysis of plasma samples 30 min post-exposure showed an increase in 

plasma acetone levels which correlated with increasing exposure concentration 

(Table 16 and Figure 4) . Acetone plasma levels dropped to control levels by 
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17 h post-exposure for all exposure groups except the 11000-ppm group. Plasma 

acetone levels for this group were still slightly elevated with respect to the 

controls at 17 h post-exposure. The concentration of acetone 30 min or 17 h 

post exposure did not increase over gestation regardless of the exposure 

concentration, (i.e. samples taken on 19 dg were not significantly greater 

than samples taken on 7 dg). Neither exposure to acetone vapor nor advancing 

gestation, resulted in alterations of the plasma :evels for the other two 

ketone bodies, AAA and P-HB, with respect to control animals. Since only 

three out of the seven females in the 440-ppm group were pregnant, values for 

this group are reported separately. Although the number of animals in each 

group is too small to perform statistical compari:wns, there does not appear 

to be a significant difference between pregnant and non-pregnant females with 

respect to plasma levels of any of the three ketone bodies. 

DEVELOPMENTAL TOXICOLOGY: MICE 

Mice in the 11000-ppm chamber exhibited severe narcosis at the end of 

the first day of exposure; therefore, the acetone concentration in the highest 

exposure level was reduced to 6600 ppm for the remainder of the exposure 

period. Consequently, the 10 virgins and 5 dams from the first gestation 

group in the highest exposure level were exposed to 11000 ppm acetone on the 

first exposure day and to 6600 ppm for the remainder of the exposure days. 

The remaining three gestation groups in the highest exposure level were 

exposed to 6600 ppm acetone on all exposure days. There were no maternal 

deaths and no overt symptoms of toxicity were evident in the plug-positive 

female or virgin mice after the highest exposure level was reduced to 

6600 ppm. 

Gestational exposure to acetone vapors did not affect maternal body or 

uterine weight or extragestational weight gain with respect to either the 

0-ppm group or contemporary controls (Figure 5; Tables 17 and 18). Mean body 

weights of virgin mice were not affected at any time during the 12-day 

exposure period or at sacrifice (Table 19) . There were no significant 

differences in kidney weights between exposure groups; however, the liver 
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weight and the liver to body weight ratio for the 6600-ppm group were 

significantly greater than for the 0-ppm group (Table 20). 

Exposure of pregnant mice to acetone vapors on 6-17 dg resulted in a 

slight, but significant, increase in the percent of late resorption for the 

6600-ppm exposure group (Table 21) . Other reproductive measures, the number 

of implantations per litter, the percent of live fetuses per litter and the 

percent of total intrauterine deaths, were not affected by gestational 

exposure to acetone vapors and were consistent with values for contemporary 

control data (Table 18) . Male and female fetal weights (as means of litter 

means) were significantly reduced for the 6600-ppm exposure group when 

compared to the 0-ppm exposure group (Table 23). Mean body weights for this 

group were reduced by ~8% for both male and female fetuses with respect to the 

0-ppm group. The ratio of males to females in the litters was not affected. 

The incidence of fetal malformations was not significantly increased by 

gestational exposure to acetone vapors and was consistent with data for 

contemporary controls (Tables 24, 25 and 26) . No fetal malformations were 

observed that had not previously been found in control fetuses. There was no 

increase in the incidence of fetal variations when all types were combined; 

however, when examined individually there was a statistically significant 

increase in the incidence of reduced sternebra! ossifications (Tables 24 

and 26). Data for the 0-ppm group and for the two lower exposure groups were 

consistent with contemporary control data on fetal variations (Table 25). 

DISCUSSION 

Exposure of pregnant rats to 0, 440, 2200 or 11000 ppm acetone did not 

result in selective developmental toxicity, but did cause maternal toxicity as 

well as a significant decrease in fetal weight (both sexes) at the highest 

exposure level. The maternal toxicity was evident as exposure-correlated 

decreases in body and uterine weight and in extra-gestational weight gain when 

compared to the 0-ppm group. These decreases were statistically significant 

for the 11000-ppm group. The body weights of virgin females were similarly 

affected, although the decreases were not statistically significant. There 
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were no treatment-related effects upon reproductive indices for any exposure 

level nor was there a significant increase in the incidence of fetal 

malformations or variations. However, it is of interest to note that a 

greater diversity of malformations was observed in the 11000-ppm group than 

was found in the lower dose groups or in the 0-pprn group. This increase in 

diversity was attributable to three pups that had multiple malformations 1, but 

since maternal toxicity was also present at the 11000-ppm level, this increase 

in the diversity of malformations cannot be attributed solely to selective 

developmental toxicity. 

The correlation of acetone levels in rat plasma measured 30 min 

post-exposure with increasing exposure concentrations clearly demonstrates the 

biological uptake of acetone from the lung. Furthermore, values obtained in 

this study are consistent with those obtained by Charbonneau, et al (1986) 

following inhalation exposure of rats to acetone vapor (Table 27). Fetal 

exposure can also be inferred since acetone, like other volatile organics, has 

been shown to cross the placenta (Dowty and Laseter 1976). The continued 

ability of the animals to clear acetone after 14 days of exposure indicates 

that maternal metabolic processes were not impaired by this compound. 

Although acetone has been reported to be an inducer of the P 450 -monooxygenase 

system {Bruckner and Peterson 1981bl, the fact thdt there was no treatment­

related increase in the liver to body weight ratios in the dams suggests that 

this may not be the case in pregnant females, or, more likely, that such an 

induction was masked by the normal increase in li·,rer size seen during 

pregnancy. However, a significant increase in lLrer size was seen in mice. 

The lack of a teratogenic response followin•;J gestational exposure of rat 

fetuses to acetone vapors in this study is consis-::.ent with in vitro data 

demonstrating that 10.5 day rat embryos cultured in serum containing ~0.5% 

(v/v) acetone grew normally (Kitchin and Ebron 1984) , Analysis of maternal 

plasma in this study showed that maximum plasma l~vels for dams in the high 

1 Maternal body weights and gains for the dams of these pups were not 
remarkably different from the rest of the group. 
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exposure group, 11000 ppm acetone, reached 2.15 mg/ml acetone or only 0.22% 

(v/v), a level lower than that allowing normal embryonic development in the 

Kitchin and Ebron study. Furthermore, although these exposures caused an 

increase in plasma acetone levels, circulating concentrations of the other two 

ketone bodies, AAA and P-HB, were not elevated following inhalation exposure 

to acetone. The lack of an increase in the P-HB concentration may be of 

toxicological significance since a previous study showed this compound to be 

teratogenic to rat embryos in vitro (Horton and Sadler, 1983). 

Exposure of Swiss (CD-1) mice to 0, 440, 2200, or 6600 ppm acetone did 

not result in significant selective toxicity to the offspring. However, adult 

female mice were found to be more sensitive to the acute effects of acetone 

inhalation than were the rats. The original experimental design called for a 

high exposure concentration of 11,000 ppm as was used in the rat study; 

however, since this level produced severe narcosis in mice on the first day of 

exposure it was necessary to decrease the highest exposure concentration from 

11000 ppm to 6600 ppm. No treatment-related effects on maternal body weight, 

uterine weight, or on extra-gestational weight gain were noted in mice at any 

concentration employed, but there was a treatment-correlated increase in liver 

weights and in liver to body weight ratios with respect to controls in the 

pregnant dams. 

Some developmental toxicity was observed in Swiss (CO-l) mice; 1) a 

slight, but statistically significant reduction in fetal weight for the 

highest exposure group, and 2) a slight, but statistically significant 

increase in the percent incidence of late resorptions in the 6600-ppm group. 

However, the increase in the incidence of late resorptions was not accompanied 

by an increase in the percent incidence of total intrauterine death (early 

plus late resorptions) nor by a decrease in the mean number of live fetuses 

per litter. The incidence of fetal malformations or variations was not 

significantly affected by exposure to acetone vapors at any of the levels 

employed with the exception of an increase in the percent of fetuses (on a 

litter basis) with reduced ossification of the sternebrae. This may not be 

biologically significant since the incidence was still <10% for the 6600-ppm 
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group and was not accompanied by an increase in the incidence of any other 

abnormalities. 

It may be concluded from the results of this study that the 2200-ppm 

acetone level was the no observable effect level (NOEL) in both the Sprague­

Dawley (CD) rat and the Swiss (CD-ll mouse for developmental toxicity. The 

NOEL for maternal toxicity in the rat study was 2200 pmrn. Furthermore, since 

only minimal maternal effects were observed at 11000 ppm acetone for rats and 

at 6600 ppm acetone for mice, it is possible that the actual NOEL is somewhat 

greater than 2200 ppm in both species 
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FIGURE 2a Buildup and Decay of Vapor Concentrations for 
Exposure of Bats to Acetone With And Without Animals 
Present. 
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FIGURE 2b. Buildup and Decay of Vapor Concentrations for Exposure 
of Mice to Acetone With And Without Animals Present. 

* Buildup and decay without animals was conducted at 
11 ,000 ppm Acetone for the highest exposure chamber. 
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TABLE 1. Teratology Study of Acetone in Mice and Rats: Summary of 
Chamber Uniformity Data Obtained Before Exposure and During 
Exposure. 

TPV (%RSD) WPV (%RSD) 

Cbambe.z:: f.J:e. Rab ~ f.J:e. Rab ~ 
440 ppm 2.3 0.7 0.2 2.3 0.3 0.2 

2200 ppm 0.7 0.6 0.4 0.8 0.6 0.4 
11000 ppm 1.7 1.0 2.1 1.8 

6600 ppm 0. 6 0.7 

*Indistinguishable from WPV 

Cbambe.z:: Ilnifc.z::mit~ I.imit:5 

Cbamber Ilnifc.z::mit~ Limits 
TPV: Total Port Variability 
WPV: Within Port Variability 
BPV: Between Port Variability 
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TPV 
WPV 
BPV 

40 

s 7% RSD 
s 5% RSD 
s 5% RSD 

BPV (%RSD) 

~ Rab ~ 

* 0. 6 * 
* 0.1 * 
* * 

* 

November 1988 



TABLE 2. Acetone Teratology Study: Average Dally Exposure 
Chamber Concentrations for Rat Exposures. 

0 ppm Acetone Vapor 

Exposure Maan ±SO Ma' Min Number Number 
Dav loom I llooml loom I Samr::les in Ranae (b 

1 0.13 ± 0.04 0.17 <MDL (a) 1 7 1 7 
2 0.14 ± 0.02 0.16 0.09 1 7 1 7 
3 0.14 ± 0.05 0.26 0.06 1 4 1 4 
4 0.12 ± 0.04 0.17 <MDL 1 7 1 7 
5 0.03 ± 0.05 0.12 <MDL 54 54 
6 0.03 ± 0.04 0.11 <MDL 1 9 1 9 
7 0.11 ± 0.01 0.1 5 0.09 15 15 
8 0.09 ± 0.03 0. 11 <MDL 15 15 
9 0.08 ± 0.03 0. 11 <MDL 15 15 

1 0 0.09 ± 0.03 0.11 <MDL 15 15 
11 0.08 ± 0.03 0. 11 <MDL 1 6 1 6 
1 2 0.08 ± 0.03 0. 1 0 <MDL 1 7 1 7 
13 0.06 ± 0.04 0. 1 0 <MDL 1 8 1 8 
1 4 0.07 ± 0.03 0.10 <MDL 1 7 1 7 
15 0.07 ± 0.04 0. 1 0 <MDL 1 7 1 7 
1 6 0.07 ± 0.04 0. 1 0 <MDL 1 7 1 7 
1 7 0.07 ± 0.03 0.09 <MDL 1 7 1 7 
1 8 0.08 ± 0.01 0. 1 0 0.05 15 15 

Summa 0.08 ± 0.05 0.26 <MDL 332 332 
(a) Mlmmum Detectable Um1t (MOL)-0.05 ppm Acetone. 
(b) Range.0-25 ppm Acetone. 

440 ppm Acetone Vapor 

Exposure ~an ±SO Ma~\ ~~~~\ Number Number 
Dav loom\ lrnnm Samnles in Rann~ ra 

1 445 ± 13 - 464 422 1 6 1 6 
2 429 ± 12 440 396 1 6 15 
3 449 ± 14 480 434 1 3 1 3 
4 449 ± 98 797 386 15 1 2 
5 419 ± 35 445 322 1 6 1 4 
6 431 ± 24 474 398 11 11 
7 448 ± 15 494 434 15 1 4 
8 434 ± 5 443 424 15 1 5 
9 435 ± 6 443 422 15 15 

1 0 440 ± 7 448 421 1 4 1 4 
11 442 ± 7 464 435 1 6 1 6 
1 2 432 ± 10 455 414 1 7 1 7 
1 3 449 ± 5 456 436 1 7 1 7 
1 4 450 ± 9 468 435 1 6 1 6 
15 442 ± 7 463 434 1 6 1 6 
1 6 430 ± 16 451 389 1 6 15 
1 7 446 ± 13 464 412 1 6 1 6 
1 8 439 ±a 452 428 1 4 1 4 

Summa 439 + 27 797 322 274 266 
(a) Range .. ±1 0% target. 
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Percent 
in Ranae 

100 
100 
100 
100 
100 
100 
1 00 
1 00 
1 00 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

Percent 
in Ranne 

100 
94 

100 
80 
88 
100 
93 

1 00 
100 
1 00 
100 
1 00 
100 
100 
100 
94 
100 
100 
97 
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TABLE 2. Acetone Teratology Study: Average Daily Exposure 
Chamber Concentrations for Rat Exposures. (cont.) 

2200 ppm Acetone Vapor 

2230 ± 16 
2 2200 ± 22 2230 1 6 1 6 
3 2210± 14 2240 1 3 1 3 
4 2220 ± 19 2270 2190 1 5 1 5 
5 2190±44 2240 2070 1 6 1 6 
6 2200 ± 10 2220 2190 1 0 1 0 
7 2220 ± 24 2240 2140 1 5 1 5 
8 2210± 11 2240 2200 1 5 1 5 
9 2190 ± 13 2210 2160 1 5 1 5 

1 0 2200 ± 18 2250 2180 1 4 1 4 
11 2200 ± 13 2230 2180 1 5 1 5 
1 2 2210± 39 2340 2140 1 7 1 7 
1 3 2160 ± 18 2200 2140 17 1 7 
1 4 2190 ± 17 2210 2150 1 6 1 6 
1 5 2220 ± 13 2240 2190 1 6 1 6 
1 6 2210 ± 15 2240 2190 1 6 1 6 
1 7 2200 ± 15 2220 2170 1 6 1 6 

11000 ppm Acetone Vapor 

Exposure Mean ±SO Ma> Min Number Number 
Dav {ppm) lfppm) {ppm) Samples in Ranoe Ia 

1 11100± 179 11400 10800 1 6 1 6 
2 11000 ± 116 1 1200 10800 1 6 1 6 
3 11100 ± 122 11200 10800 1 3 13 
4 11000 ± 104 111 00 10800 1 6 1 6 
5 11000 ± 113 111 00 10700 1 6 1 6 
6 11000 ± 147 11200 10700 1 0 1 0 
7 11100± 190 113 00 10500 1 5 1 5 
8 11100 ± 139 11400 10900 1 4 1 4 
9 11100± 136 11300 10800 1 3 1 3 

1 0 11100 ± 102 113 00 11000 1 4 1 4 
11 11000 ± 108 11200 10900 1 5 1 5 
1 2 11100 ± 103 113 00 10900 1 6 1 6 
1 3 10900 ± 118 111 00 10700 1 7 1 7 
1 4 11000±67 111 00 10900 1 6 1 6 
1 5 10900±63 111 00 10800 1 6 1 6 
1 6 10800± 64 11 000 10700 1 6 1 6 
1 7 10900±88 111 00 10800 1 6 1 6 
1 8 11000±83 11200 10900 1 4 1 4 

Summary 11000± 137 11400 10500 269 269 
(a) Range • ±Hlo/o target. 
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100 
100 
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TABLE 3. Acetone Teratology Study: Average Daily Exposure 
Chamber Concentrations for Mouse Exposures. 

0 ppm Acetone Vapor 

Exposure Min Number Number 
Day M~:,~sD lro':\ room\ Samoles in Ranae (b 

1 0.10 ± 0.03 0.12 <MDL (a) 17 
2 0.06 ± 0.03 0.15 <MDL \5 
3 0.04 ± 0.03 0.08 <MDL 17 
4 0.03 ± 0.03 0.07 <MDL 17 
5 0.29 ± 0.96 3.75 <MDL 15 
6 0.06 ± 0.03 0.10 <MDL 15 
7 0.05 ± 0.03 0.08 <MDL 16 
8 0.04 ± 0.04 0.09 <MDL 15 
9 0.04 ± 0.04 0.08 <MDL 15 

10 0.01 ± 0.03 0.07 <MDL 16 
11 0.01 ± 0.03 0.08 <MDL 17 
12 0.03 ± 0.03 0.08 <MDL 17 
13 0.02 ± 0.03 0.08 <MDL 17 
14 0.01 ± 0.02 0.06 <MDL 15 
15 0.02 ± 0.03 0.08 <MDL 17 
16 0.00 ± 0.00 <MDL <MDL 11 

Summ 0.05 + 0.24 3.75 <MDL 252 
(a) M1n1mum Detectable L1m1t {MDL) .. 0.05 ppm Acetone. 
(b) Range-0-25 ppm Acetone. 

440 ppm Acetone Vapor 

2 429 ± 29 472 397 15 
3 434 ± 13 457 407 16 
4 442 ± 21 471 377 16 
5 450 ± 12 471 427 13 
6 445 ± 7 451 421 15 
7 424 ± 15 456 402 14 
8 440 ± 15 479 421 13 
9 439 ±a 452 426 15 

10 440 ± 7 446 426 15 
11 446 ± 3 449 434 16 
12 444 ±4 448 432 16 
13 433 ±6 447 426 16 
14 439 ±5 447 427 14 
15 435 ±8 445 416 16 
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17 
15 
17 
\7 
\4 
15 
16 
15 
15 
16 
17 
17 
17 
15 
17 
11 

251 

15 
16 
15 
13 
15 
14 
13 
15 
15 
16 
16 
16 
14 
16 

Percent 
in Ranae 

100 
100 
100 
1 00 
93 
100 
100 
100 
100 
100 
100 
1 00 
100 
100 
100 
100 
100 

1 00 
100 
94 
100 
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1 00 
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100 
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TABLE 3. Acetone Teratology Study: Average Daily Exposure 
Chamber Concentrations for Mouse Exposures. {cont.) 

2200 ppm Acetone Vapor 

2 2200 ± 32 2310 2180 15 15 
3 2190±16 2220 2160 16 16 
4 2190±37 2240 2080 16 16 
5 2210±18 2240 2180 13 13 
6 2190±11 2210 2170 15 15 
7 2170±16 2190 2130 15 15 
8 2190±54 2250 2040 13 13 
9 2180 ± 12 2210 2170 14 14 

10 2170 ± 15 2190 2140 15 15 
11 2170 ± 16 2210 2150 16 16 
12 2180±13 2200 2160 16 16 
13 2180±12 2190 2150 16 16 
14 2200 ± 12 2230 2190 14 14 
15 2200 ± 9 2220 2180 16 16 

6600 ppm Acetone Vapor 

Exposure Mean ±SO I to~:" Min Number Number 
Dav loom) m1 room) Samoles in RanQe (b 

1 (a) 11100+336 11700 10700 16 16 
2 6590 ± 83 6770 6450 15 15 
3 6560 ± 78 6720 6440 16 16 
4 6510±98 6730 6370 16 16 
5 6520 ± 120 6680 6320 14 14 
6 6610±61 6690 6520 15 15 
7 6550 ± 107 6730 6380 14 14 
8 6520 ± 201 6680 5960 12 12 
9 6580±112 6710 6290 14 14 

10 6560 ± 82 6760 6450 15 15 
11 6630 ± 43 6710 6570 16 16 
12 6630 ± 45 6710 6560 16 16 
13 6500 ± 80 6620 6380 16 16 
14 6630 ± 47 6700 6570 14 14 
15 6560 ±56 6690 6500 16 16 
16 5850 ± 2021 6770 113 10 9 

Summa 6540 + 448 6770 113 219 218 

1 00 
1 00 
1 00 
100 
100 
100 
100 
100 
100 
100 
1 00 
1 00 
1 00 
1 00 

Percent 
in RanQe 

100 
100 
1 00 
1 00 
100 
100 
100 
100 
1 00 
100 
100 
100 
100 
100 
100 
90 
100 

(a) Changed from 11000 ppm to 6600 ppm Acetone vapor after the first day 
of exposure. See Text. 

(b) Range. ±1 0% target. 
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TABLE 4. Acetone Rat Teratology Study: Mean Body, Uterine, and Extra-gestational 
Weights of Pregnant Dams (g ± SO). 

Weicht Ia 
Acetone 

lnnrnl Ooom 440 POrn 2200 oorn 11000 POrn 

N 26 27 29 26 
Body Weight 

Odg 272.6 ± 17.7 273.6 ± 15.7 273.1 ± 18.6 274.5 ± 19.9 
6dg 295.4 ± 22.3 290.5 ± 28.5 298.5 ± 19.2 299.0 ± 23.9 
10dg 312.5 ± 18.8 311.2 ± 20.0 314.7 ± 21.1 304.4 ± 24.9 
14dg 337.6 ± 19.8 333.8 ± 21.5 334.8 ± 22.1 322.1 ± 28.9 
17dg 362.8 ± 21.5 362.0 ± 23.8 359.8 ± 24.5 348.7 ± 26.1 
20 dg (b) 401.2 ± 29.5 398.5 ± 27.9 390.8 ± 28.1 371.3 ± 29.1 (a) 

Uterine (b) 83.2 ± 19.0 79.7 ± 14.5 74.5 ± 16.3 67.1 ±13.9(a) 

Ex1ra-g~~~~tianal 
'M. aain b 45.3 + 16.7 45.1 ± 13.2 43.2 + 15.2 29.7 + 14.4 ral 

(a) Significantly different from 0-ppm group, P<0.05. 
(b) Significantly correlated with exposure concentration, P<0.05. 
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TABLE 5. Contemporary Control Data for Sprague Dawley 
Rats (N-80 L~ers; Mean± SD). 

r..llrrller 
Maternal Weight; 20 dg 404.8 ± 29.0 
Gravid Uterine Weight 79.6 ± 18.7 
Extra-gestational Weight Gain 48.2 ± 15.0 

Implants 15.7 ± 2.9 
Live Fetuses 14.7± 3.3 
Earty Resorptions 0.9±1.1 
Late Resorptions 0.2 ± 0.5 
Dead Fetuses 0.0 ± 0.0 
Total Intrauterine Death 1.1 ± 1.1 

Litters with Resorptions 48 

Fetal Weight 3.55 ± 0.33 
Mate 3.64 ± 0.39 
Female 3.45 ± 0.32 

Percent 

-
-
-

-
92.5 ± 9.0 

6.4 ± 8.6 
1.1 ± 3.3 
0.0 ± 0.0 
7.5 ± 9.0 

60 

-
-
-

TABLE 6. Acetone Rat Teratology Study: Mean Body Weights for Virgins (g ±SO). 

Exposure 
Cone en- Exo'::'" ExposU<e Exposoue Sacrif"" 

!ration N Oay5 Day 10 

0 ppm 10 280.1 ±16.6 287.5 ± 20.2 290.0 ± 20.1 290.2 ± 21.8 
440 ppm 10 277.0 ± 20.1 283.3 ± 17.9 290.6 ± 18.5 286.6 ± 27.7 
2200 ppm 10 278.7 ± 23.8 287.1 ± 19.9 292.6 ± 20.2 292.0 ± 16.6 
11000 ppm 10 279.0 ± 24.2 277.2 ± 26.8 276.7 ± 26.0 273.1 ± 26.4 

TABLE 7. Acetone Rat Teratology Study: Mean Organ Weights of Pregnant Dams (g ±SO). 

Exposure 
Concan· Liver Uver Kidney 
!ration N % L6WR (a) 

0 ppm 26 16.9±1.7 4.22 ± 0.31 2.2 ± 0.1 
440 ppm 27 17.1 ±1.8 4.28 ± 0.27 2.3 ± 0.2 
2200 ppm 29 16.5 ± 1.6 4.21 ± 0.28 2.2 ± 0.2 
11000 ppm 26 16.8+2.2 4.51 ± 0.39 2.4 :t 0.2 -(a) %LBWR Percent liver to Body Weight RatiO, (at sacrff1ce). 
(b) %KBWR.Percent Kidney to Body Weight Ratio, (at sacrifice). 
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Kidney 
% KBWR ib 

0.56 ± 0.04 
0.57 ± 0.05 
0.57 ± 0.05 
0.64 + 0.05 
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TABLE 8. Acetone Rat Teratology Study: Reproductive Measures (Mean± SO). 

Pregnant 28 29 29 29 
Pregnant (%) 93 94 94 97 
Pregnancies Examined 26(a) 27(b) 29 26(C) 
ImplantationS/Dam 15.9± 2.3 15.7± 2.5 15.7 ± 2.2 15.4± 3.0 
Live FetuseS/Litter 14.8 ± 2.5 14.6±2.8 14.0 ± 3.2 14.1 ± 2.8 
Resorptionsllitter: Total 1.0± 1.3 1.1±1.6 1.6±2.1 1.3± 1.3 

Eai1y 0.8± 1.1 0.9±1.2 1.3± 1.8 1.0± 1.0 
t..ae 0.2± 0.7 0.2± 0.8 0.3± 1.1 0.3± 0.6 

Dead Fetuses/Utter 0 0 0 0 
1 

Total 6.6± 8.5 7.3 ± 9.6 10.7± 14.6 7.9± 7.7 
Eai1y 5.0± 7.3 5.9± 7.3 8.6± 12.3 6.3±6.1 
l.a!e 1.4±4.8 2.1± 7.3 1.6± 3.7 

0 0 0 

il i 
(b) 2 dams removed from study; one with dental problems and one with litter~ 2 implants. 
(c) 3 dams removed from study; two with litters~ 2 implants and one with dental problems. 

TABLE 9. Acetone Rat Teratology Study: Average Fetal Weights (Means of litter 
Means; g ±SO), and Percent Male Fetuses. 

Acetone Chamber Concentration (ppm) 

0 440 2200 

litter Examined 26 27 28 

Fetal Weight (c) 3.6 ± 0.4 3.7 ± 0.2 3.5 ± 0.3 
MaO! (C) 3.7 ± 0.4 3.8 ± 0.2 3.6 ± 0.3 
Female (c) 3.5 ± 0.3 3.6 ± 0.2 3.4 ± 0.3 

Percent Male Fetuses 51.6+13.7 49.9±14.4 51.9±15.5 (a) 
(a) N= 29 litters, one litter was sexed but1nadvertant1y not we1ghed. 
(b) Significantly different from O·ppm group, P<0.05. 
(C) Significantly correlated with exposure concentration, P<O.OS. 
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11000 

26 

3.1± 0.3 (b) 
3.1 ±0.3 (b) 
3.0 ± 0.3 (b) 

49.5±13.2 
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TABLE 10 Acstone Rat T91'atology Study· Malformations Observed in Uve Fetuses 

Fetuses (a) Utters (a) 

Acatone m 0 440 2200 11000 0 440 2200 11000 

Total Examined (b) 386 393 407 366 26 27 29 26 
Heads examined (c) 195 197 204 185 26 27 29 26 
Skulls examined (d) 191 196 203 181 26 27 29 26 
Viscera examined t9J 192 196 203 181 26 27 29 26 

Malformations: 
Exencephaly NO. 1(1) 0 0 0 1 0 0 0 

(%) (0.3) (3.8) 

Anophthalmia NO. 1 (Q 0 0 0 1 0 0 0 
(%) (0.3) (3.8) 

Rachisdlisis NO. 1(Q 0 0 0 1 0 0 0 
("to) (0.3) (3.8) 

Fused Ribs NO. 1(Q 0 0 0 1 0 0 0 
(%) (0.3) (3.8) 

Cleft Stemum NO. 0 0 0 1 (g) 0 0 0 1 
(%) (0.3) (3.8) 

Ectopic Heart NO. 0 0 0 1 (g) 0 0 0 1 
(%) (0.3) (3.8) 

Major Vessel Malfonnations NO. 0 0 0 1 (g) 0 0 0 1 
(%) (0.3) (3.8) 

Edema NO. 0 0 0 1 (g) 0 0 0 1 
(%) (0.3) (3.8) 

Unilateral Artlinia NO. 0 0 0 1 {h) 0 0 0 1 
(%) (0.3) (3.8) 

Miaostomia NO. 0 0 0 1(h) 0 0 0 1 
(%) (0.3) (3.8) 

Missing Ta~ NO. 0 0 0 2(i) 0 0 0 1 
(%) (0.5) (3.8) 

Alb Agenesis NO. 0 1 0 0 0 1 0 0 
(%) {0.3) (3.7} 

Vertebral Agenesis NO. 0 0 0 1 (i) 0 0 0 1 ,..,_, """"' {%) 10:;, {3.8) 

Total Malformations Ul NO. 4 1 0 9 

Total Fetuses (liners) with NO. 1 1 0 4 1 1 0 3 
Malformations II%) (0.3) (0.3) (1.1) (3.8) (3.7) (11.5) 
(a) A s1ngle fetus or l1tter may be represented more than once 1n th1s table. 
{b) All fetuses examined for external and si~;eletal detects. One-half had heads removed prior to skeletal staining. 
(c) Heads fixed in Bouin's solution for soft-tissue craniofacial evaluations. 
(d) Heads remaining on the feruses for skeletal examination; sea (b). 
(e) Viscerals performed on approx. 50% of live fetuses and all fetuses with extemal defects. 
(f) Th1'98 major malformations found in a single fetus. 
(g) Four major malformations found in a single ferus. 
(h) Two major malformations found in a single fetus. 
(i) Two major malformations found in a single fetus. 
U) Th91'8 may be :> 1 malformation per fetus. 
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TABLE 11. Acetone Rat Tera!Oiogy SIIJdy: Mean Percent of Uve Fe!Uses Affec:IBd per Uttar (Mean ±SO). 

14.8 ± 2.5 14.6 ±2.8 14.0 ± 3.2 14.1 ±2.8 

Anophthalmia 0.3 ± 1.5 a a a 

Rachischisis 0.3 ± 1.5 a a a 

Fused Rib 0.3 ± 1.5 a a a 

Cleft Sternum a a a 0.2 ± 1.0 

Ectopic Heart a a a 0.2 ± 1.0 

Major Vessel Malformation a a a 0.2 ± 1.0 

E"""a a a a 0.2 ± 1.0 

Unilateral Arhnta a a a 0.3 ± 1.5 

Microstomia a a a 0.3 ± 1.5 

Missing Tail a a a 0.7 ± 3.6 

Rib Agenesis a 0.2 ± 1.1 a a 

Vertebral Agenesis a a a 0.3 ± 1.8 

Misaligned Stemebrn. {b) 0.6 ± 2.0 0.7 ± 2.1 0.5 ± 2.0 2.1 ± 3.8 

Missing Innominate 0.5 ± 2.5 0.5 ± 2.7 a 0.5 ± 2.8 

SUpernumerary Rib 6.6 ± 12.9 4.8 ± 12.2 5.0 ± 12.2 3.0 ± 6.5 

Phalanges 1.4 ± 5.2 a 0.2 ± 1.0 1.2 ± 3.8 

a a 0.4 ± 1.7 0.5 ± 1.8 

"""' 1.0 ± 4.9 a 2.4 ± 5.3 4.3 ± 9.7 

Sternebrae {b) 6., ± 11.1 4.6 ± 5.8 6.3 ± 9.0 11.5 ± 14.1 

' Mean percent incidence is linearly correlated with exposure concentration {p<O.OS). 
Includes thoraciC rudimentary ribs. 
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TABLE 12. Contemporary Control Data on Rat Tern!Diogy Stucies: MalfOf!Tlations. 

1172 

(%) (0.1) 

Micropthaknia No. 1 
(%) (0.1) 

Anophthalmia No. 1 
(%) (0.1) 

Rachischisis No. 1 
(%) (0.1) 

Ectopic Ovaries No. 

(a) A single febJs or litter may be reptesented mom than once in this table. 
(b) All fetuses examined lor external and skeletal defects. One-half had 

heads removed prior 1D skeletal staining. 
(c) Heads fixed in Bouin's solution for soft-tissue craniofacial evaluations. 
(d) Heads that remained on the febJses had a skeletal examination; see (b). 
(e) Mean percent of febJses per !itter w11h at least one malformalion. 
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ao 

(1.3) 

1 
(1.3) 

1 
(1.3) 

1 
(1.3) 

0.1 ±0.7 

0.1±0.9 

0.1±0.9 

0.1±0.6 
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TABLE 13. Acetone Rat Teratology Study: Variations Observed In Uve Fetuses. 

Total Examined (b) 
Heads exam" ned (c) 
Skulls examined 

Misaligned Sternebrae 

Missing Innominate 

Supernumerary Rib 

Renal Pelvic Cavitation 

Phalanges 

Ribs(f) 

Skul 

Sternebrae 

Vertebral Centra 

('%) 

NO. 
('%) 

NO. 
(%) 

NO. 
("'o) 

NO. 

(%) 

NO. 
('%) 

NO. 
(%) 

NO. 
(%) 

NO. 
(%) 

NO. 

386 
195 
191 

(2.6) 

2 
(0.5) 

1 
(0.5) 

27 
(7.0) 

0 

(1.3) 

4 
(1.0) 

0 

1 
{0.5) 

21 
(5.4) 

9 

393 
197 
196 

(3.6) 

3 
(0.8) 

1 
(0.5) 

17 
(4.3) 

0 

(0.2) 

0 

0 

0 

18 
(4.6) 

5 

407 
204 
203 

(2.5) 

2 
(0.5) 

0 

17 
(4.2) 

(1.7) 

1 
(0.2) 

2 
(0.5) 

5 
(2.5) 

23 
(5.6) 

7 

366 
185 
181 

(3.9) 

8 
(2.2) 

1 
(0.5) 

12 
(3.3) 

0 

(0.5) 

4 
(1.1) 

2 
(0.5) 

8 
(4.4) 

44 
(12.0) 

5 

(a) A single feb.Js or litter may be represented more than once in ttis table. 

26 
26 
26 

(15.4) 

2 
(7.7) 

1 
(3.8) 

9 
(34.6) 

0 

(11.5) 

2 
(7.7) 

0 

1 
(3.8) 

11 
(42.3) 

7 

27 
27 
27 

(11.1) 

3 
(11.1) 

1 
(3.7) 

5 
(18.5) 

0 

(3.7) 

0 

0 

0 

13 
(48.1) 

3 

29 
29 
29 

(13.8) 

2 
{6.9) 

0 

7 
(24. 1) 

(17.2) 

1 
(3.4) 

2 
(6.9) 

5 
(17.2) 

16 
(55.2) 

6 

26 
26 
26 

(23.1) 

7 
(26.9) 

1 
(3.8) 

9 
(34.6) 

0 

(3.8) 

3 
(11.5) 

2 
(7.7) 

6 
(23.1) 

15 
(57.7) 

5 

(b) All fetuses examined fcf external and skeletal defects. One-half had heads removed prior to skeletal staining. 
(c) Heads fixed in Bouin's solution for soft-tissue craniofadal evaluations. 
(d) Heads remaining on the feruses for skeletal examination; see (b). 
(e) Viscerals performed on approx. 50'% of five fetuses and aU fetuses with extemal defects. 
(f) lndudes rudimentary thoradc ribs. 
(g) There may be >1 variation or reduced ossification site per feb.Js. 
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TABLE 14. o;~ on Rat T era1ology SIUdies: 

-.-;,;,;,;;,,!'' 

lrotal' 1172 ,,,;;, 
i .~1 

~Rib ~~j ~~~) 
Missing Innominate No. 2 

(%) (0.2) 

Dilated Ureter No. 32 
(%) (2.7) 

Rudimentary Rib No. I 
(%) (0.1) 

Renal PeMc No. a 
~ (o/o) (0.7) 

Misaligned ~~i (0
4

31 

~~j ~=~) 
Vertebrae No. 53 

(%) (4.5) 

Phalanges No. 9 
(%) (0.8) 

Pelvic No. 21 
(%) (1.8) 

SWI :';.; ,~;1 
!Total ;-.::o:·;;;~,t·• ~~; (~~~~ 
(a) A single feb.Js or litter may be represented more than once in this tabla. 
(b) All faruses examined for a~~:temal and skeletal defects. One-half had 

neads removed prior tc skeletal slaining. 
(c) Heads fixed in Sou in's solution for soft-bssua craniofacial evaluations. 
(d) Heads that remained on the fetuses had a skeletal examination: see (b). 

Lllle<a 

80 

(2~73) 
2 

(2.5) 

15 
(18.8) 

1 
(1.3) 

4 
(5.0) 

<540\ 

(4~·,, 
29 

(36.3) 

6 
(7.5) 

10 
(12.5) 

(8781 

18~931 

(a) t.lo&an percent of fetuses per litter with at least one variation or reduced ossification .. 
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M••-~+ ~~~;; 

0.2 ± 1.1 

2.9 ±8.7 

0.1 ±0.7 

0.7 ± 3.4 

0.3 ± 1.5 

8.5± >0.0 

4.7±10.2 

1.0 ± 4.0 

2.3 ± 9.8 

1.5±6.1 

-18.0± 18.3-(e) 

November 1988 



TABLE 15. 

N 
Body Weights 

Odg 
6dg 
10dg 
14dg 
17dg 
20dg 

Uterine 

Extra-gestational 
wt. oain 

Acetone Rat Teratology Study (Ketone): Mean Body, Uterine, and 
Extra-gestational Weights of Pregnant Dams (g ±SO). 

Weiohts q) 

Oppm 440ppm 2200 ppm 11000 ppm 

7 3 7 7 

274.8 ± 20.9 278.1 ± 18.2 275.5 ± 15.0 280.3 ± 18.6 
304.5 ± 23.0 299.1 ±17.9 298.3 ± 13.6 302.3 ± 21.5 
309.0 ± 27.6 313.6 ± 17.1 317.0 ± 15.1 305.6 ± 20.4 
333.4 ± 23.1 337.0 ± 19.4 339.4 ± 14.4 326.6 ± 23.7 
357.6 ± 29.0 355.3 ± 18.8 361.1 ±16.8 345.0 ± 28.3 
393.6 ± 38.7 381.2 ± 24.5 396.0 ± 24.9 366.1 ± 33.9 

81.9 ± 23.8 65.1 ± 21.4 76.4 ± 10.0 71.2 ± 8.7 

37.0 + 17.2 37.9 + 12.7 44.1 + 29.4 14.6 + 25.7 

ACETONE RODENT TERATOLOGY 53 November 1988 



~ 
~ 

~ TABLE: Ui, Concentration of Ketono Bodies Found in the Plasma of Pregnant Rats (except where noted) Exposed 
to Acetone by Inhalation. 

~ 
0 
0 Exposure Time of Day of Acetone (mM) Acetoacetic Acid (rnM) P-Hydroxybutyric Acid (mM) 

~ Graue Samelin9 Gestation Mean ± so N Mean ± so N Mean ± so N 

I Control 30 min 7 <0.01 -- 7 0.05 0.01 7 1.0 0.1 7 
Post- 14 <0. 01 -- 7 0.03 0.02 7 0.9 0. 1 7 

~ exposure 19 0.03 0.02 7 0.02 0.01 7 1.1 0.2 7 

tl 
440 ppm 30 min 7 0. 66 0.07 4 <0.02 -- 4 <1.5 -- 4 
(Pregnant) Post- 14 0. 74 0.03 4 0,39 0.07 4 2.6 0.3 4 

Expo~mre 19 0.91 0.08 4 <0.20 -- 4 1.4 0.2 4 

440 ppm 30 min 7 0.58 0.01 3 0.16 0.05 3 0.8 0.2 3 
{Non-pregnant) Post- 14 0.59 0.06 3 <0. 4 -- 3 2.0 0.4 3 

exposure 19 0.66 0.06 3 <0. 4 -- 3 1.1 0. 4 3 

2,220 ppm 30 min 7 5.1 0.3 7 <0.5 -- 7 <0.5 -- 7 
w Post- 14 4. 7 0.5 7 <0. 1 7 <1.6 -- 7 • 

exposure 19 5 .1 0. 4 7 <0.5 -- 7 4 3 7 

11,000 ppm 30 min 7 37 2 7 <3 7 <3 7 
Po:st- 14 36 4 7 <5 -- 7 <5 -- 7 
exposure 19 34 5 7 <7 -- 7 <7 -- 7 

Control 17 h 7 <0.01 -- 7 0.06 0.03 7 1.2 0.1 7 
Post- 14 <0.01 -- 7 0.03 0.01 7 1.2 0.1 7 
exposure 19 <0.01 -- 5 0.03 0.02 7 1.2 0.1 7 

440 ppm 17 h 7 <0.07 -- 4 <0.60 4 0. 7 0. 4 4 
(i?regnant) Post- 14 <0. 01 4 0.03 0.01 4 1.6 0.1 4 

exposure 19 <0.03 -- 3 <0.03 3 1.6 0.4 3 

440 ppm 17 h 7 <0. 01 3 0.06 0.03 3 0.9 0.2 3 
~ (Non-pregnant) Post- 14 <0. 02 -- 3 0.04 0.02 3 1.4 0. 1 3 
j exposure 19 <0.01 -- 2 0.06 2 1.1 0.1 2 

~ 
" 2,200 ppm 17 h 7 <0.01 7 <0.20 -- 7 1.0 0. 4 7 
~ Post- 14 0.01 0.01 7 <0.02 -- 7 0.' 0. 1 7 
~ 
~ exposure 19 0. 40 0.20 7 <0.06 -- 7 1.4 0.3 7 w 

11,000 ppm 17 h 7 3 1 7 <2 -- 7 2 1 7 
Post- 14 <3 -- 6 <2 -- 6 <2 6 
exposure 19 6 2 7 <2 7 5.2 0. 7 7 



TABLE 17. 

Acetone 
liooml 

N 
Body Weigh1 

Odg 
6dg 
9dg 
12dg 
15dg 
18dg 

Uterine 

Extra-gestational 
'M. aain 

Acetone Mouse Teratology Study: Mean Body, Uterine, and 
Extra-gestational Weights of Pregnant Dams (g ±SO). 

Weiahts (c 

Ooom 440ppm 2200 ppm 

26 28 29 

27.7 ± 2.6 27.3 ± 2.7 27.5 ± 3.3 
29.9 ± 2.6 29.7 ± 2.7 30.0 ± 3.6 
31.5±2.7 31.8 ± 2.6 32.2 ± 3.5 
37.1±3.1 37.1 ± 3.1 37.5 ± 4.1 
44.6 ± 3.9 44.7±4.2 45.1 ± 5.0 
52.5 ± 5.0 53.0 ± 5.9 52.1 ± 8.4 

18.7±3.4 18.4 ± 3.9 17.9 ± 3.5 

6.1+2.1 7.3 + 2.8 6.7 + 4.9 

6600ppm 

31 

27.5 ± 2.5 
30.0 ± 2.7 
32.2 ± 2.7 
37.6 ± 3.3 
45.5 ± 3.7 
53.0 ± 6.6 (a) 

17.6±2.7 

7.7 + 3.0 lal 
(a) One dam was we1ghed •ncorrectly, therefore the we~ght was entered as -1 and the n-30. 
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TABLE 18. Con1emporary Cornrol Da1a for Swiss (CD-1) 
Mea (Na83 Litters: Mean± SD). 

Number 
Maternal Weight; 18 dg 54.4 ± 5.6 
Gravid Uterine Weight 20.2 ± 3.6 
Extra-gestational Weight Gain 6.6 ± 3.0 

Implants 12.6±2.1 
Live Fetuses 11.7±2.2 
Early Aesorptions 0.6 ± 0.8 
Late Resorptions 0.2 ± 0.5 
Dead Fetuses 0.0 ± 0.0 
Total Intrauterine Death 0.8 ± 1.0 

Litters with Aesorptions 35 

Fetal Weight 1.4±0.1 
Male 1.4±0.1 
Female 1.3 +0.1 

Percent 
-
-
-

-
93.5 ± 7.3 

4.6 ± 6.3 
1.9±3.7 
0.0 ± 0.0 
6.5 ± 7.3 

42.2 

-
-

TABLE 19. Acetone Mouse Teratology Study: Mean Body Weights for Virgins (g ±SO). 

Exposure 
Concen-

eb;'1"'" Ex6:~'" ~sure Sacrifice 
!ration N 10 

0 ppm 10 26.6 ± 2.4 27.2±2.2 28.1 ± 2.4 28.3 ± 2.5 
440 ppm 10 26.8 ± 2.7 27.4±3.3 27.4±2.5 28.1 ± 2.2 
2200 ppm 10 26.9 ± 3.4 27.4±3.3 27.3 ± 3.4 28.3 ± 3.4 
6600 oom 10 26.6 ± 2.4 27.3±2.1 28.6 ± 22 29.2 + 2.5 

TABLE 20. Acetone Mouse Teratology Study: Mean Organ Weights of Pregnant 
Dams (Mean± SO). 

Exposure 
Concan- Liver (d) Percent Kidney Pe~~tl tration N LBWRiadl KBWR 

Oppm 26 2.8 ± 0.6 5.36 ± 1.03 0.5 ± 0.1 0.90 ± 0.21 
440 ppm 28 2.8 ± 0.6 5.32 ± 1.04 0.6 ± 0.5 1.07 ± 0.89 
2200 ppm 29 3.0 ± 0.3 5.85 ± 1.21 0.5 ± 0.1 0.98 ± 0.20 
6600 com 31 3.4 ± 0.5 (cl 6.53 ± D.671cl 0.6 + 0.5 1.2s ± 1.n 
(a) Percent LBWR-Percent L1ver to Body We1ght RatiO, (at sacrifice). 
(b) Percent KBWR=Percent Kidney to Body Weight Ratio, (at sacrifice) . 
{c) Significantly different from 0-ppm group, P<0.05. 
(d) Significantly correlated with exposure concentration, JJ<O.OS. 
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TABLE 21. Acetone Mouse Teratology Study: Reproductive Measures (Mean± SO). 

Acetone Chamber Concentration 

0 440 2200 
Plug-positive Females 33 33 33 
Number Pregnant 28 28 29 
Pregnant (o/o) 85 85 88 
Pregnancies Examined 26(a) 28 29 
Implantations/Dam 12.2± 2.0 12.0± 2.2 11.8± 1.8 
Live Fetuses/Litter 11.2± 1.9 11.0± 2.1 10.9± 2.2 
Resorptionsllitter 1.0± 1.0 1.1 ± 1.2 0.9± 0.8 

Early 0.6± 0.7 0.7± 1 '1 0.5±0.7 
La1e 0.4± 0.6 0.3± 0.7 0.3± 0.5 

Dead Fetuses/Litter 0 0 0.0± 0.2 
Litters with Resorptions 17 17 17 

PERCENTAGE OF' 
Live Fetuses/Litter 91.9± 7.6 91.4± 9.7 91.8± 8.3 
ResorptionsA.itter 8.1 ± 7.6 8.6± 9.7 7.9± 8.0 

Ear~ 4.8± 5.8 6.1 ± 9.5 4.7± 6.9 
Late (b) 32± 4.8 2.5± 4.8 3.2± 5.1 

Dead Fetus9Silitter 0 0 0.3± 1.7 
Utters with Aesorotions 65 61 59 

{a) Two dams removed from study. Premature delivery of litters, not treatment related. 
(b) Significantly correlated with exposure concentration (p<0.05). 

m 

(c) Significant different than 0-ppm after arcsin transformation of proportional data (P·c0.05). 

6600 
33 
31 
94 
31 

12.6± 2.0 
11.1 ±2.1 

1.5± 1.1 
0.6± 0.8 
1.0± 1.0 
0 

25 

87.7 ± 9.2 
12.3 ± 9.2 
4.5± 5.6 
7.8± 7.9(c) 

0 
81 

TABLE 22. Acetone Mouse Teratology Study: Average Fetal Weights {Mean of Utter Means; g ±SO) 
and Percent Male Fetuses. 

Acetone Chamber Concentration room 

0 440 2200 6600 
Litters Examined 26 28 29 31 
Live Fetuses Examined 292 307 316 344 

Fetal Weight (b) 1.3±0.1 1.4±0.1 1.3 ± 0.1 12±0.1(a) 
Male (b) 1.4±0.1 1.4±0.1 1.3±0.1 12± 0.1(a) 
Female (b) 1.3±0.1 1.3 ± 0.1 1.3±0.1 1.2±0.1(a) 

Percent Male Fetuses 46.5 ± 13.5 47.3±11.3 47.7 ± 16.9 50.9 ± 16.0 . . 
(a) Sgmhcantly different from 0-ppm group, P< 0.05 . 
(b) Significantly correlated with exposure concentration, p<0.05. 
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TABLE 29;. Acetone Mouse Teratology Study: Malformations Observed in Live Fetuses. 

Exencephaly 

Limb Rexure 

Fused Ribs 

Fused Sternebrae 

Kinked Tail 

(%) 

NO. 
(%) 

NO. 
(%) 

NO. 
(%) 

NO. 
(%) 

NO. 

292 
146 
146 

(0.7) 

0 

4 
(1.4) 

0 

0 

0 

307 
152 
155 

0 

2 
(0.6) 

0 

0 

316 
160 
156 

0 

2 
(0.6) 

1 
(0.3) 

1 
(0.3) 

0 

344 
171 
173 

(0.6) 

1 
(0.3) 

1 
(0.3) 

0 

0 

0 

(a) A single fetus or litter may be represented more than once in this table. 

26 
26 
26 

(3.8) 

0 

3 
(11.5) 

0 

0 

0 

28 
28 
28 

0 

1 
(3.6) 

0 

0 

29 
29 
29 

0 

1 
(3.4) 

1 
(3.4) 

1 
(3.4) 

0 

31 
31 
31 

[3.2) 

1 
(3.2) 

1 
(3.2) 

0 

0 

0 

(b) All fetuses examined for external and skeletal defects. One-half had heads removed prior to skeletal staining. 
(c) Heads fixed in Bouin's solution lor soft-tissue craniofacial evaluations. 
(d) Heads remaining on the fetuses for skeletal examination; see (b). 
(e) Viscerals performed on approx. 50o/o of live fetuses and all fetuses with external defects. 
(f) Thera may be> 1 malformation p9l' fetus. 
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TABLE 24. Acetone Mouse Teratology Study: Mean Percent of Live Fetuses Affected per Utter 
(Mean±SD). 

Number Utters 

Exencephaly 

Limb Flexure 

Fused Ribs 

Fused Sternebrae 

Misaligned Sternebrae 

Extra Stemebral 
Ossiftcation Sites 

; 

26 

0 

1.3 ± 3.9 

0 

0 

5.1 ± 10.0 

0.4 ± 2.0 

There was no reduction in the i areas. 

28 

0 

0.6 ± 3.4 

0 

0 

8.2 ± 12.2 

3.2 ± 16.8 

{b) Significantly correlated with exposure concentration, p:SO.OS. 
(c) Significantly different from control after arcsin transformation (p:SO.OS). 
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29 31 

0 0.4 ± 2.2 

0.5 ± 2.7 0.2±1.4 

0.3 ± 1.9 0 

0.3 ± 1.5 0 

5.0 ± 7.7 9.4 ± 14.5 

0.2 ± 1.3 0 
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TABLE 25 Conte poraryC lroiDataonCD 1 Mouse Teratology Studies-m 0" -

__ ,., 
~~';,';';,~ 

j lb: 975 83 

rdi 

~"" NO. 
(g~) 16~~7) (%) 

No. 23 14 
(%) (2.4) _,16.9) 

~i (;; -3~·., 

"""' ~i (1·~, rs'Ol 
ITolal Wllh 

1 or. Reduced No. 230 67 
(!,]_ [1:3,§) _@QB_ 

~~i (0',) (112) 

Folded Retina No. 2 2 
(%) (0.2) (2.4) 

Umb Flexure 
~~i "·-~, ,:., 

[Tolil 
I 

W\Oh 7.:., (14} (1~u0} 

(a) A single fetus may be represented more !han once in this table. 
(b) All feb.lses examined for external, visceral and skeletal defects. All fetuses 

stained w11h alcian blue and alizarin redS, one-half had heads removed 
prior to stai'ling. 

(c) Heads removed from fetuses and fixed in Bouin's solution !hen examined 
for soft-tissue atr~io-facial malformations. 

(d) Heads remained on the fetuses that were stained for skeletal examination: 
sea a) above. 

(e) Mean percent of feb.lses per littar with at least one variation or reduced ossification. 
{f) Mean percent of fetuses per titter with at least one malformation. 
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MOO~±~~~·· 

,,.,., ... 
2.3 ± 6.3 

3.7± 6.4 

1.1 ± 4.8 

24.0 ± 24.5 (e) 

0.1 ± 1.2 

0.2± 1.5 

1.1 ± 3.8 

LH4U\OJ 
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TABLE 26 Acetone Mouse Teratology Stlldy· Variations Observed in Live Fetuses. 

Fetuses (a) Litters (a) 

Acetone m 0 440 2200 6600 0 440 2200 6600 

Total Examined (b) 292 307 316 344 26 28 29 31 
Heads Examined (c) 146 152 160 171 26 28 29 31 
SkuUs Exanu'ned (d) 146 155 156 173 26 28 29 31 
VIscera Examined (~) 146 155 156 173 26 28 29 31 

Variations: 
Supernumerary Ribs NO. 67 93 64 44 19 22 19 19 

(o/o) (23.0) (30.3) (20.3) (12.8) (69.2) (78.6) (65.5) (61.3) 

Misaligned Sternebra NO. 16 27 16 29 8 10 10 12 
(%) (5.5) (8.8) (5.1) (8.4) (30.8) (35.7) (34.5) (38.7) 

Extra Ossification Site(s) NO. 1 8 1 0 1 1 1 0 
Sternum (%) (0.3) (2.6) (0.3) (3.8) (3.6) (3.4) 

Dilated Ureter NO. 0 0 0 2 0 0 0 2 
II%\ 11.2\ 16.4\ 

Reduced Ossifications: 
Sternebrae (f) NO. 5 8 7 32 4 6 5 10 

I 1%1 11.7\ 12.6\ 12.21 19.3\ 115.4\ 121.4\ 117.2\ 132.2\ 
Total Variations and NO. 89 136 88 1 07 

Reduced Ossifications (a) 
Total Fetuses (Litters) with NO. 82 120 81 83 21 24 23 23 

Variations or Red. Osslt. I 1%\ 128.1\ 139.1\ 125.6\ 124.1\ 180.8\ 185.7\ 179.3) (74.2) 

(a) A single fetus or litter may be represented more than once in this table. 
(b) All fetuses examined for external and skeletal defects. One-half had heads removed prior to skeletal staining. 
(c) Heads fixed in Bouin's solution for soft·tissue craniofacial evaluations. 
(d) Heads remaining on the fetuses for skeletal examination; see (b). 
(e) Viscerals performed on approx. 50% of live fetuses and all fetuses with external defects. 
(f) Other sites examined included pelvis, phalanges, ribs, skull, and venebrae. 

There was no reduced ossification noted In these areas. 
(g) There may be :. 1 variation or reduced ossification per fetus. 
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TABLE27. Comparison of Acetone Plasma Levels with Literature Values. 

30 min Post-
Exposure 

Acetone Vapor Charbonneau 
Concentration This Studv lal et al. 11986! lb 

2200-2500 ppm 5.0 mM 5.2 mM 

1 0000-11 000 ppm 36 mM 40 mM 

(a) Exposures 7 hr/day, 2200 and 11000 ppm acetone. 
(b) Exposures 4 hr/day, 2500 and 10000 ppm acetone. 

ACETONE RODENT TERATOLOGY 62 

17 hr Post-
Exposure 

Charbonneau 
This Studv et al. _(1986) 

=0.1 mM 0.4 mM 

4.5 mM 2.6 mM 
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APPENDIX A 

ANALYTICAL CHEMISTRY NARRATIVE AND DATA FOR ACETONE 



CHEMISTRY 

BULK CHEMICAL 

Test Material Receipt, Storage and Usage 

Receipt and Inventory 

Acetone, manufactured by Ashland Chemical Company (Columbus, OH), was shipped 
from Research Triangle Park, to Battelle Northwest (BNW) . Ten gallons of test 
material (BNW Lot No. 52446-6, Manufacturer's Lot No. 06/88/7E) were received 
9/8/87. Test material was packaged in one-gallon amber glass bottles. An 
additional 100 gallons of acetone packaged in two metal drums (BNW Lot No. 
52446-32, Manufacturer's Lot No. 06/88/7E) were received 10/12/87. 

Storage Conditions 

The bulk chemical was stored in its original shipping containers at room 
temperature in a flammable storage facility near the LSL-II building. 

Usage 

Approximately 216 kg were consumed for the Inhalation Reproductive Toxicology 
studies. BNW Lot Nos. 52446-6 and 52446-32 were used for test generation. 
Animal exposures were performed using acetone from BNW Lot No. 52446-32 
only. An average of 5.2 kg/day was consumed during the exposures of rats 
(10/26/87 to 11/12/87), and =3.4 kg/day were used for the exposure of mice 
(12/2/87 to 12/17/87). 

Transfer Procedures 

Bulk chemical was transferred to the generator reservoir under a nitrogen 
blanket to avoid the introduction of air. 

Waste Disposal 

Acetone waste material was transferred to waste bottles and allowed to 
evaporate in an exhaust hood. 

Surplus Disposal 

Residual test material was returned to Research Triangle Institute at the 
direction of the Inhalation Reproductive Toxicology Program after completion 
of the acetone studies at BNW. 

Chemical Analysis 

Analysis at Research Triangle Institute 

The test material 
shipment to BNW. 

was analyzed at Research Triangle Institute 
Battelle did not receive the RTI analytical 

A.l 
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Reanalysis at Battelle Pacific Northwest Laboratories 

Bulk analysis procedure was implemented as BNW SOP 40B-AC-3A1H. Identity of 
bulk chemical was confirmed during initial analysis by infrared spectroscopy. 
Initial purity was determined by percent total peak area using gas 
chromatography (GC) with a glass column packed with Porapak Q B0/100 
BNW Lot No. 52446-32 was found to be 100.0% pure by area percent upon receipt 
and again on 12/2/87. 

Test Article Concentration Monitoring 

Description of Monitoring System 

An HP5B40 gas chromatographic system monitored tLe acetone concentration in 
the exposure chambers. This instrument was equipped with an a-position stream 
select valve and employed a 1/B" o.d., one-foot nickel column packed with 1% 
SP-1000 on 60/80 mesh Carbopack B. The oven temperature was operated at 
130°C. 

As described in the section that follows (Calibration of the Monitoring 
System), the monitor was calibrated against gravimetrically prepared 
standards. These standards were related to the on-line monitor through 
quantitative analysis of grab samples taken from the chambers. 

Additionally, the operation of the chamber monitor was checked daily against 
an on-line compressed gas standard of acetone in nitrogen. This check 
provided a measure of day-to-day instrument drift. Additional calibration 
checks by grab sampling were made when drift of the on-line standard response 
factor was detected. Daily operating procedures for the concentration 
monitoring system were contained in SOP J0B-AC-3B26. 

Calibration of the Monitoring System 

The calibration of the on-line chamber monitor was based on a quantitative 
analysis of bubbler grab samples. This procedure tied the calibration of the 
on-line monitor to gravimetrically prepared standard solutions in 
dimethylformamide (DMF) through a second off-line GC. The gravimetrically 
calibrated GC was used to measure the quantity of acetone collected from the 
exposure chambers in DMF-filled bubblers. The relationship between the peak 
area observed with the on-line GC and the concen~ration of acetone in the 
chamber was defined by comparison with the chamber concentrations determined 
by the gravimetrically calibrated GC. 

Since the accuracy of the on-line GC calibration depended on accurate analysis 
of bubbler grab samples, several quality control steps were imposed on the 
analysis of grab samples. A set of five standards were run for each analysis 
session. The concentration range of the standards bracketed the concentratio~ 
range of interest. The breakthrough for the hig~ chamber was measured using a 
second DMF-filled bubbler. This correction for ~reakthrough was applied to 
the chamber measurements. 

The analysis of bubbler grab samples was performed using a HP5830 or HP5840 
gas chromatograph with a 2 or 4 mm by 1.8 m glass column packed with 10% 
Carbowax 20M TPA on Chromsorb WAW with an oven temperature of 130°C. The 
calibration curve over the concentration range of interest was linear. 
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Sensitivity and Specificity 

The minimum detectable limit (MDL) estimated from the decay profile of the 440 
ppm chamber was 0.05 ppm. A measure of chromatograph specificity is defined 
by determination of the analytes partition coefficient. The retention time of 
methane, assumed to be non-retained, was 0.26 min; the retention time for 
acetone was 0.62 min. Thus, the partition ratio for acetone on this system was 
1. 4. 

Precision, Linearity, and Absolute Recovery 

Precision for the on-line GC was estimated from 8 measurements of an on-line 
standard using every active sampling port; a 0.11% coefficient of variation 
(CV) was observed. Linearity of the on-line GC was assured by calibrating it 
against a gravimetrically calibrated GC (see comments in the "Calibration of 
the Monitor System" section) . A series of bubbler grab samples were acquired 
during the exposure from the chambers. These samples were analyzed and the 
results compared to those from gravimetrically prepared standards. The 
appropriate on-line GC calibration curve was then applied to the data 
acquisition and control system. 

Achievement of linearity for the on-line monitor was therefore dependent upon 
defining a linear method for analysis of bubbler samples. The calibration 
curve for this analysis showed good linearity over an extended range. Routine 
analysis of bubblers was performed using midrange, high, and low level 
standards in order to assure adequate linearity. 

Accuracy depended upon good characterization of the absolute recovery 
demonstrated by the grab sampling methods used to measure chamber 
concentration (on-line and bubbler grab) . Backup bubblers were installed for 
the high exposure chamber and were used to correct the measured chamber 
concentration at all exposure levels for breakthrough encountered during grab 
sampling. Breakthrough was typically 2-3% with 3-liter samples. 

Detection of Drift Using On-Line Standard 

An on-line compressed gas standard, 2000 ±2% ppm acetone in nitrogen was used 
to check instrument drift throughout the exposure day. The standard was 
checked before the start of each exposure day, then monitored every 8th sample 
throughout the exposure day by the on-line GC. The measured concentration for 
the standard had to be within ±10% of the assigned target value before any 
exposure could begin without consultation with the Exposure Control Task 
Leader. During the course of the exposure, if the on-line standard was within 
5% of the target value, no change in calibration was required. If the on-line 
standard was between 5% and 10% of its assigned target, the calibration could 
be updated by an Exposure or Chemistry Specialist. Such a correction was 
based upon the on-line standard. If the cumulative drift exceeded 15%, then 
the calibration was checked by quantitative analysis of grab samples. 
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CHEMICAL STABILITY FOR ACETONE INHALATION STUDIES 

The stability of acetone vapor in the exposure chambers and reservoir was 
examined. The expected degradation products, diacetone, mesityl oxide, and 
isophorone, were measured in the chambers using gas chromatography. Stability 
in the generator reservoir was evaluated by gas chromatographic analysis. 

Chemical Reservoir Stability 

The stability and purity of acetone in the 5-gallon stainless steel 
reservoir were evaluated. On 9/25/87 the reservoir was filled with acetone 
from bottles BNW Lot No. 52446-6-6, 7, 9 &10. Samples for analysis were 
taken directly from the bottle prior to filling t.he reservoir and from the 
reservoir immediately after filling, following one day's test generation, and 
after 4-days' residence in the reservoir (on 9/29/87). These samples were 
analyzed by gas chromatography with a flame ion~zation detector using a 
system shown to identify the known degradation products of acetone (Table 3, 
System 1). The results of these analyses are shown in Table 1. No 
impurities greater than 0.01% were observed. A compound having the retention 
time of diacetone (4-hydroxy-4-methyl-2-pentanone) at a concentration of 
~0.006% was only impurity detected. No degradation or contamination products 
were found. There was no change in the acetone after 4-days' residence in the 
reservoir: this was the maximum period of time the test material was allowed 
to remain in the generator during the study. 

Stability of Acetone in the Reservoir 

Description~ Sample 
Purity (a) 
~ injection! 

Directly from original container (9/25/87) 

From reservoir before generation (9/25/87) 

From reservoir after generation (9/25/87) 

From reservoir after 4 days in 
reservoir (9/29/87) 

99.993% 

99.994% 

99.994% 

99.994% 

Relative Purity (b) 
10 01% aolutipn! 

100% 

102% 

102% 

102% 

(a) 

(b) 
Determined by 
Determined by 

area percent. 
peak comparison against a reference standard. 

Generator Stability 

The acetone vapor used for exposure was generate•d by evaporating acetone from 
a fiberglass wick on a stainless steel heater. Acetone is a methyl ketone 
and prone to polymerization. The low generation temperatures (below and near 
the boiling point of acetone), use of inert materials, and low residence time 
of acetone on the heater minimized any degradation of acetone. The fiberglass 
wicks were removed after test generation and then extracted with methanol and 
=30 minutes of ultrasonic treatment. GC analysis of the methanol extract 
failed to indicate any volatile degradation products. 
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Stability with the Chemical Delivery System 

Acetone liquid was transferred from the 5-gallon stainless steel reservoir to 
the pump through a 1/8" Teflon® line. A positive pressure nitrogen 
headspace was maintained over the acetone to prevent the introduction of air 
to the system. The acetone was distributed in the 1/8" stainless steel lines 
to the heaters at each chamber using a FMI micrometering pump. The pump 
piston and cylinder assemblies were constructed of stainless steel. None of 
these materials of construction are incompatible with acetone. 

Chamber Stability 

Stability of acetone in the exposure chambers was evaluated at least five 
hours after the initiation of the exposure using gas sampling tubes. Samples 
were drawn so as to collect >4500 ~g of acetone. Since three individual 
generation systems were used, samples were collected from each chamber. In 
addition, samples from the high concentration chamber were taken at the 
beginning of the exposure period to determine the stability of the acetone 
under initial generating conditions. These samples were analyzed by the gas 
chromatography and the results compared to those obtained from analysis of the 
bulk test material (Table 1) . 

The chambers were sampled by pulling measured volumes of chamber atmospheres 
through gas-sampling charcoal tubes containing a secondary charcoal bed which 
trapped breakthrough of acetone or its polymeric products. We assumed that 
good trapping efficiency for species such as polymers and dimers was achieved 
when good trapping efficiency was observed for acetone. Organic compounds are 
retained on the charcoal by the same type of of partitioning mechanism 
encountered in gas-solid chromatography. Thus, in agreement with basic 
chromatographic principles, the less volatile polymer products would be 
strongly adsorbed to the organic matrix of the gas sampling tube. The porous 
polymer packings have been shown to have good collection efficiency for 
numerous organic compounds (O.G. Parkes, C.R. Ganz, A. Polinsky, J. Schulse: 
Am. Ind, Hygiene Assoc. J. March 1976 pl65-173). Sample size was adjusted to 
provide adequate sensitivity for polymeric products without substantial 
breakthrough of acetone. 

Method Validation 

Experiments were performed to demonstrate satisfactory recovery of acetone and 
its polymeric products from the charcoal sorbent in the gas sampling tubes. 
Standards containing microgram amounts of diacetone, mesityl oxide and 
isophorone (Table 2) were spiked onto charcoal sorbent in a series of GC 
autosampling vials. To identify compounds less volatile than acetone, one set 
of samples was eluted using methanol with ~30 minutes of ultrasonic treatment. 
For compounds more volatile than acetone, second set of samples was eluted 
with dirnethylformamide (DMF) and ~30 minutes of ultrasonic treatment. 
Acetone and its polymeric products were quantitated using the chromatographic 
systems described in Table 3. Results of these analyses are given in Table 2. 
Standards of acetone polymerization products were prepared at the ~9 
~g/sample level. Although recovery varied, all compounds were detected in 
the standards. The concentration of these contaiminant standards were about 
0.3% of the acetone collected by the grab samples. Thus, all of the 
potential contaiminants could be detected well below 1% of the chamber target 
concentration. 
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~ z. Recovery of Acetone, Isophorone, Mesityl oxide, and Diacetone 

Methanol 
Cqncentrat iqn Sample 

Acetone 
Isophorone 
Mesityl Oxide 
Diacetone (c) 

Solvent 
Dimethylformamide 

l. Recqyery (a l 
97.0% 

%Recoyerylal 
"'9000 ~g/ml 
=9 ~g/ml 
=8. 6 ~g/ml 
=9 ~g/ml 

87.0% 
15% 
6% 
14% 

(b) 

47.4% 
37.6% 

(a) Percent recovery was based on comparison tc untreated samples. 
(b) Solvent peak prevented measurement. 
(c) 4-Hydroxy-4-methyl-2-pentanone. 

~ .J., GC Parameters used for Acetone Stability Study 

Chromsorb 80/100 

Carbopack 

System 1 

Column: 6 ft x 2 mm glass, Porapak QS 80/100 
Initial Temperature: 150°C 
Initial Time: 5 minutes 
Rate: 10°C/minute 
Final Temperature: 250°C 
Final Time: 5 minutes 

System 2 

Column: 8 ft x 2 mm glass, 10% Carbowax 20 on 

Initial Temperature: 
Time: Initial 10 minutes 

l0°C/minute 
Temperature: 20 0°C 
Time: 5 minutes 

Rate: 
Final 
Final 

System 3 

Column: 6 ft x 2 mm glass, 0.1% SP-1000 on 80/100 

Initial Temperature: 
Time: Initial 10 minutes 

l0°C/minute 
Temperature: 200°C 
Time: 10 minutes 

Rate: 
Final 
Final 
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Analys i s of Chambe r Samples 

The charcoal sorbent from gas sampling tubes used to collect chamber samples 
was transferred to a GC autosampler vial and desorbed using either methanol or 
DMF with •30 minutes of ultrasonic treatment. Samples were then analyzed by 
gas chromatographic systems 1 and 2 (Table 3) to separate and identify the 
compounds present. A flame ionization detector was used with both systems. 
Chamber samples desorbed with DMF and analyzed on these systems showed acetone 
to be •100% as a percent of the background corrected peak area. The chamber 
samples desorbed with methanol and analyzed on Systems 1 and 2 showed a 
single impurity which was analyzed by GC/MS and found to be methyl acetate. 
This impurity was ~0.2% for the set of samples drawn 11/05/87 and analyzed 
11/06/87 but its concentration increased to ~2% when samples were drawn 
11/05/87 and analyzed 11/10/87. The concentration of methyl acteate 
appeared to increase when samples were not eluted from the charcoal and 
analyzed soon after collection. Thus, the methyl acetate was assumed to 
result from the esterification of acetic acid with the methanol used to 
desorb the samples. The acetic acid may have been collected from the 
chamber or formed during the collection process by air oxidation of acetone 
on charcoal. Since acetic acid is a common metabolite in animals and only 
small concentrations were found, no further investigation was done. 

Conc lusi on 

Studies at BNW indicate that the materials and techniques used to generate 
acetone vapor for inhalation exposures did not affect its stability. 
Analysis of neat samples of acetone taken from the reservoir and generator 
showed purities of >99.9%. Acetone was stable in the reservoir for a period 
of 4 days . In both occupied and unoccupied chambers, no degradation products 
were identified in samples which were drawn from the chambers after five 
hours of test exposure , then desorbed with DMF and analyzed on three GC 
systems . However, when similar samples were desorbed with methanol and 
analyzed on a GC system employing Systems 1 and 2, a 0.2 -2% impurity was 
observed. The impurity was assumed to be methyl acetate, the ester of 
acetic acid which may have been formed during sample collection and/or 
workup. 

Thus, we conclude that the condensation products normally encountered in 
acetone as impurities (isophorone, mesityl oxide, and diacetone) were not 
produced in significant amounts. The impurity assumed to be methyl acetate 
did not warrant further investigation since its level was low and acetic acid 
is a common metabolite in animals. 
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COMPOUND: 
CAS# 
LOT# 
APPEARANCE: 
RECEIPT DATE: 

BULK CHEMICAL REANALYSIS 

.ACET'O-E 
67-64-1 
BNW# 52446-32 Drum #1 
Colorless liquid 
10-12-87 

ANALYSIS PERIOD: Initial 
STORAGE TEMPERATURE: Room temperature 

10/13/87 SAMPLE SUBMITTAL DATE: 
SAMPLE ANALYSIS DATE: 10/19, 28/87 

0B-AC-3A1H 
BNW 52446-51 

ANALYSIS PROCEDURE: 
NOTE9COK REFERENCE: 

IDENTITY: 
10/87 

f:.SSAY: 

RESULTS: 
10/87 

ASSAY: 
10/87 

RESULTS: 

Conclusion: 

Infrared spectroscopy, using a 10 em gas cell with silver chloride windows and 
scanning from 4000 cm-1 to 600 cm-1. 

Instrument: Beckman Acculab 8 Infrared Spectrometer 

Gas chromatography using 4 ft x 2 mm glass column packed with porapak a 
80/1 00 for purity by area %. 
Instrument: HP 5890 

Bulk % Puritv 
100.0 
100.0 
100.0 

Average 

1 oo.o% so-±a.o 

Acetone eluted at -2.85 minutes. 

No impurities were observed. 

Gas chromatography using 4 ft x 2 mm glass column packed with porapak a 
80/1 00 for punty by area %. 
Instrument: HP 5890 

lmpuritv Profile 
A major peak of 100.0% area was observed at a retention time of -2.06 minutes 
for the neat test material. No impurity peaks were observed. 

Infrared spectroscopy confirms the gross purity and identity of BNW Lot No. 
52446-32. Gas chromatograohy shows lot BNW52446-32-Drum #1 to be 
1 00.0% oure by area oercent and acceptable oy suggested SOP#OB-AC-3A 1 H 
purity limit of >99%. The 1mpurity profile snows a maJor peak of 1 00.0% area. 
No impurities were observed. 

Signature ofTechnician: __ ~.....;:5-:....:...· ....::.~~._,~~~"""n_~~:;.:.=:::~=~:.~..-----Oate: 11 /,c / P 7 

Signature of Chemist:·---~~-__;;..__~------=;;;....._..:."'~-____ Date: ( / / b/~ 
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CCMPOUNO: 
CAS# 
LOTI 
APPEARANCE: 
RECElPT DATE: 

BULK CHEMICAL REANALYSIS 

.AO:TtN: 
67·64·1 
BNWI 52«6-32 DnJm 11 
Colorless requid 
10.12·87 

STORAGE"TCMPERATU£: Room temperature 
1'2/2187 SAMPLE SUBMITTAL DATE: 

SAMPLE ANALYSIS DATE: 1'2/2187 
08-AC-3A 1 H-00 
BNW 52«6-129 

ANALYSIS PRCXEDURE: 
~~ 

IDENTITY: 

RESULTS: 

~Y: 

RESULTS: 

~Y: 

RESULTS: 

Conclusion: 

Infrared spedrOSOOpy is performed using a 10 an gas cell with silver chloride 
windows and scanning from 4000 an-1 to 600 an-1 . 

Instrument: Beckman Acculab 8 Infrared Spectrometer 

The spectrum was similar to that found dufinO preyious BNW analyses. 

Gas chromatography using a 4 ft x 2 mm glass column packed with Porapak a 
8011 00 is used to determine the purity of a solution of 1% acetone in methanol 
by ma;or peak area %. 
Instrument: HP 5830A 

Bulls% Purity 

99.99 
100.0 
100.0 

Average 
100.0 SO-±O.Q1 

No impurities greater than 0.01% of the total test material sample area were 
observed. Acetone eluted at -3.1 minutes. 

Gas chromatogl'3;)hy using a 4 ft x 2 mm glass ooloo1n packed with Porapak a 
8011 00 is used to determine the purity of the neat buk chemical by major peak 
area%. 
Instrument: HP 5830A 

Impurity Profjle 
A major peak of 99.98% area was observed at a retention lime of -2.1 8 minutes 
for neat injections of both test and reference material. No mpurity peaks with 
areas greater than 0.01% of the major peak were observed. 

Infrared spearosc:cpy oonfitms the gross purity and identity of BNW Lot No. 
52446-32. Gas c.'voma10graphy shows Lot BNW52446-32 Drum #1 to be 
100.0% pure by c:rea percent. SO~AC-3A 1 H-00 defines the acceptabie 
purity limit as >~ Gas chromatography of the neat chemical shows a major 
peak of 99.98% by area.. No ~ greater than 0.01% relative to the major 
peak were obsen;ed. 

Signature ofTechnician :._.....;.S:~-~~=-....;~~ ... ~.-:;;;::...:.=~--{.....y.~::.s;....JjL::I,.... ____ Date: , ; -1-r-e 7 

Signature of Chemist . ._· _ ___;:~::-...;;,:('_.;..·"~..:::JlS~·~.;;._1 =\~~--v-+ ____ Date: 17-~ -'r) 
/ 
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DETERM:INAT:ION or ltB:TONJ: BOD:IJ:S :IN RAT PLASMA 

Acetone is considered a very nontoxic solvent, however acetone is one of the 

so called "ketone bodies" which normally occur in blood. Elevated levels of 

ketone bodies are referred as ketosis a condition commonly present in 

Diabetes mellitus. Since Diabetes mellitus is suspected of adversely 

affecting pregnancy, the effect of exposure to acetone on the level of ketone 

bodies was investigated . The three ketone bodies, acetone, acetoacetic acid, 

and beta-hydroxybutyric acid were determined in the blood of pregnant rats 

using gas chromatographic headspace analysis. 

The headspace analysis method was based on a procedure reported by Lopez­

Soriano and Ariles (Lopez-Soriano and Ariles 1985) . In the procedure both 

acetoacetic acid and hydroxybutyric acid are decarboxylated and co~verted to 

acetone which is measured using the headspace technique . The procedure 

requires analysis of three aliquots of the same plasma sample. One aliquot is 

analyzed for acetone content after addition of soduirn hydroxide to stabilize 

the two carboxylic acids. The second aliquot i s treated with perchloric ac i d 

to quantitatively decarboxylate acetoacetic ac1d to acetone. The third 

aliquot is oxidized to convert beta- hydroxybutyric acid to acetoacetic acid 

which is decarboxylated to acetone. 

EXPER:IMENTAL SECTION 

Sampling 

Plasma was collected from seven rats in each of the four exposure groups 

(chamber concentrations of 440, 2200, 11,000 ppm and controls) on the 7, 14, 

and 19th day of gestation. Blood was collected by retro-orbital puncture of 

co2-anesthetized rats into iced EDTA vacutainer tubes 30 minutes post-exposure 

on each of the designated gestation days and again one hour prior to the start 

of exposure on the following day. Plasma was isolated by centrifugation at 

4°C for 20 min. Plasma was stored at 4°C and analyzed within 24 hours of 

collection . 

The same seven animals in each exposure group were used throughout the study. 

At the time of sacrifice the animals were weighed, their gestational status 
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recorded, uterine and fetal weights obtained and the status of the fetuses 

recorded. These fetuses were not subjected to a teratological evaluation 

except for a gross examination. 

Headspace Analysis 

Three 125 ul aliquots were placed in each of three 20 ml headspace-analysis 

vials, one for each of the three ketone bodies. Plasma samples were subjected 

to headspace analysis (HP 19295 headspace analyzer) by gas chromatography (HP 

5890 GC with a HP 3392 or 3393 integrator and HP 91148 disk drive) according 

to the methods of Lopez-Soriano and Argiles (1985) . All samples were 

quantified by headspace gas chromatographic analysis using a 15 min 

equilibration in the analyzer at 60°C. Gas chromatography was performed on a 

1/8" o.d. x 9' nickel column packed with 3% Carbowax 1500 on Chromosorb WAW, 

60/80 mesh, operated at 40°C with a short ramp to 45°C for column cleanup. 

The retention time of acetone on this system was about 1.5 minutes . 

Free acetone was determined after the addition of 25 ul of 4N sodium hydroxide 

to one of the 125 ul aliquots to prevent spontaneous decarboxylation of 

acetoacetic acid. The second and third aliquots were kept in a 100°C sand 

bath for 90 minutes after addition of reaction solutions. The second aliquot 

was treated with 25 ul of 0.6 M perchloric acid to enhance quantitative 

decarboxylation of acetoacetic acid to acetone and the third plasma aliquot 

was treated with 25 ul of an oxidative reagent (0.2 M K2Cr207 in 5 M 

phosphoric acid) . The oxidative treatment of the third sample converts all 

ketone bodies to acetone; thus, beta-hydroxybutyric acid was determined by 

subtracting the amount of acetone and acetoacetic acid from the value obtained 

for the total ketone body level. 

Beadapace Calibration 

The slope of the calibration curve observed for acetone was insensitive to 

standard preparation in either saline or plasma. As reported by Lopez-Soriano 

and Argiles, the acetone standards exhibited greater response when prepared in 

the caustic media. 

Calibration was performed using standards of acetone in saline. For each set 

of analyses, standards were prepared in each reaction mixture every analysis 
A.l5 



day . The acetone concentration bracketed the amount of acetone expected in 

the samples. Figure 1 shows the relationship between GC peak area and 

acetone quantity for each reaction mixture constructed from a composite of 

all calibration data. As shown in the figure the response relationship was 

linear with correlation coefficients of 1.000. 

A series of experiments was performed to optimize the recovery of acetoacetic 

acid and beta-hydroxybutyric acid from the various reaction mixtures. The 

recovery values established for the optimized procedure are shown in Table 1. 

As shown in the table some decarboxylation of acetoacetic acid occurred in the 

sodium hydroxide solution. Less than the desired 100% recovery was observed 

for both carboxylic acids from the dichromate/phosphoric acid reaction 

mixture. The recovery of hydroxybutyric acid from the dichromate/phosphoric 

acid reaction medium was substaintially less tha n the desired 100%. The 

recovery values shown in the table were employe d in a s e ries of simultaneous 

linear equat i ons to a ccount for the deviation from the ideal recoveries of 

e i the r 0% or 100% . 

RESULTS AND DISCUSSION 

As shown in Table 2 the plasma concentration of acetone found immediately 

following exposure is dependent upon the exposure concentration. The plasma 

concentration is not depe ndent upon the gestation day. An average plasma 

concentration of 0.7 mM, 5 mM, and 36 mM was observed for the 440, 2200, and 

11000 ppm dose groups. At 7 and 14 days of gestation the control acetone 

concentrations were below the limit of detection. At 19 days of gestation 

an average acetone concentration of 0.03 mM was observed for the pre-exposur e 

samples acquired from the control group . 

The acetone levels in plasma s amples acquired immediately before the start of 

exposures were very low for all exposure groups. Since acetone is metabol ized 

and e xcreted unchanged both in urine and expired air it is not surprizing t hat 

the compound would be cleared from the test animals after 17 hours off 

exposure. Pre-exposure samples for all but the 11,000 ppm exposure group a r e 

indistinguishable from control values. This group shows elevation of plasm~ 
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acetone following 17 hours off exposure. Plasma acetone for the 2,200 group 

is slightly elevated following 17 hours off exposure. 

Determinations for acetoacetic acid and beta-hydroxybutyric acid require 

subtracting the acetone contributions. When the acetone level is high 

acetoacetic acid and beta-hydroxybutyric acid are determined by small 

differences against the acetone background. In such instances the effective 

sensitivity of the method is limited by the uncertainty of determining the 

high background acetone concentrations. An effective limit of detection has 

been calculated for the determination of acetoacetic acid and beta­

hydroxybutyric acid from the ~tandard deviation of the acetone concentration. 

The citation of different lower limit~ of detection in Table 2 reflect~ the 

dependency of the lower limit of detection upon acetone concentration 

encountered for a particular ~ample. The data conclusively demon~trate~ that 

concentrations of acetoacetic acid and beta-hydroxybutyric acid are not 

elevated to the value~ observed for acetone for exposed animal~. 

CONCLUSIONS 

Pla~rna levels of acetone are markedly elevated relative to normal 

phy~iological levels in pregnant rats exposed by route of inhalation to 

concentrations ranging from 440 to 11,000ppm acetone. Elevation of 

acetoacetic acid and beta-hydroxybutyric acid does not occur. Thus, exposure 

to acetone should not produce acidosis, a condition which commonly 

accompanies ketosis. 

LITERATURE CITED 

Lopez-Soriano, FJ and JM Argiles. Simultaneous Determination of Ketone Bodies 

in Biological Samples By Gas Chromatogrphic Headspace Analysis. J. Chrom. 

Sci. 23:120-123, 1986. 
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Table 1 

Recoveries for Acetoacetic Acid and Hydroxybutyric Acid from Reaction Media 

Ketone Reaction Medium Ideal Recovery Observed Recovery 

AAA NaOH 0% 10 . 8% 

AAA perchloric 100% 100% 

AAA dichromate/phosphoric 100% 70.1% 

HBA NaOH 0% 0% 

HBA perchloric 0% 0% 

HBA dichromate/phosphoric 100% 26.7% 

AAA: acetoacetic acid 

HBA: beta-hydroxybutyric acid 
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TABLE 2 • Concentration of Ketone Bodies Found i n the Plas ma of Pregnant Rats (except where noted) Exposed 
to Ac etone by Inhalation. 

Exposure Time of Day of Acetone (mM) Acetoacetic Acid (dol) ~-Hydroxybutyric Acid (mM) 
Groue Same ling Gestation Mean ± so N Mean ± so N Mean ± so N 

Control 30 min 7 <0.01 -- 7 0.05 0.01 7 1.0 0.1 7 
Post- 14 <0 . 01 -- 7 0.03 0.02 7 0.9 0.1 7 
exposure 19 0.03 0.02 7 0.02 0.01 7 1. 1 0.2 7 

44 0 ppm 30 min 7 0.66 0.07 4 <0.02 -- 4 <1. 5 -- 4 
(Pregnant ) Post - 14 0 . 74 0.03 4 0.39 0.07 4 2 . 6 0.3 4 

Exposure 19 0 . 91 0.08 4 <0.20 -- 4 1.4 0.2 4 

44 0 ppm 30 min 7 0.58 0.01 3 0.16 0.05 3 0 . 8 0.2 3 
(Non- pregnan t ) Post- 14 0. 59 0 . 06 3 <0. 4 -- 3 2.0 0.4 3 

exposure 19 0 . 66 0.06 3 <0. 4 -- 3 1. 1 0. 4 3 

~ 2,220 ppm 30 min 7 5.1 0.3 7 <0.5 -- 7 <0.5 -- 7 . 
Post- 14 4 .7 0.5 7 <0.7 7 <1. 6 -- 7 tv - -

0 exposure 19 5.1 0 .4 7 <0.5 -- 7 4 3 7 

11,000 ppm 30 min 7 37 2 7 <3 -- 7 <3 -- 7 
Post- 14 36 4 7 <5 -- 7 <5 -- 7 
exposure 19 3 4 5 7 <7 -- 7 <7 -- 7 

Control 17 h 7 <0.01 -- 7 0.06 0.03 7 1. 2 0.1 7 
Post- 14 <0.01 -- 7 0.03 0.01 7 1.2 0.1 7 
exposure 19 <0.01 -- 5 0.03 0.02 7 1. 2 0 . 1 7 

440 ppm 17 h 7 <0.07 -- 4 <0.60 4 0.7 0.4 4 
(Pregnant) Post- 14 <0.01 -- 4 0.03 0.01 4 1. 6 0.1 4 

exposure 19 <0.03 -- 3 <0.03 -- 3 1. 6 0.4 3 

44 0 ppm 17 h 7 <0.01 -- 3 0.06 0.03 3 0.9 0.2 3 
(Non- pregnant) Post- 14 <0.02 -- 3 0.04 0.02 3 1. 4 0.1 3 

exposure 19 <0.01 -- 2 0.06 -- 2 1.1 0.1 2 

2,200 ppm 17h 7 <0.01 -- 7 <0.20 -- 7 1. 0 0 . 4 7 
Post - 14 0.01 0.01 7 <0 . 02 -- 7 0.9 0 . 1 7 
exposure 19 0. 40 0.20 7 <0.06 -- 7 1.4 0 . 3 7 

11,000 ppm 17 h 7 3 1 7 <2 -- 7 2 1 7 
Post- 14 <3 -- 6 <2 -- 6 <2 -- 6 
exposure 19 6 2 7 <2 -- 7 5.2 0.7 7 
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EXPOSURE DATA AND NARRATIVE FOR ACETONE 

Anjmal lxpoaure Ch•mber 

The Battelle-designed inhalation exposure chamber {commercially 
available from Harford Systems/Lab Products, Inc., Aberdeen, MD) was 
used for the inhalation exposures. The 2.3 m3 {1.7 m3 active mixing 
volume) stainless steel chamber contained three levels of caging, each 
level split into two offset tiers {Figure B.la). The drawer-like 
stainless steel cage units were comprised of individual animal cages, 
feed troughs and automatic watering. Stainless steel catch pans for the 
collection of urine and feces were suspended below each cage unit. 

The catch pans, which remained in the chamber during exposure, were 
designed to aid in maintaining uniform concentrations of aerosol, dust 
or vapors throughout the chamber {Figure B.lb). Incoming air was HEPA 
and charcoal filtered before addition of the test article. Following 
the addition of the test article the uniform mixture was diverted along 
the inner surfaces of the chamber. A portion of the flow was "peeled 
off" by each catch pan thus creating mixing eddies. Exhaust from each 
tier was cleared through the space between the tiers. 

lxposure Suite System Deacriptign 

The acetone exposures were conducted using an automated data 
acquisition and control system in an exposur~ suite {Figures B.2 and 
B.3). This system monitored and controlled the basic inhalation test 
system functions including chamber air flow, vacuum, temperature, 
relative humidity and test chemical concentration. The system 
computers, printers, magnetic data storage devices, interface equipment, 
and monitoring instruments were located in a central control room and 
interfaced with monitoring and control elements in three exposure rooms. 
All data acquisition and control originated from an executive computer 
which controlled a multiplexing interface system. All experimental 
protocols related to data acquisition and control resided in this 
computer and were entered into software tables accessed by menus. 

Data from each exposure was stored in the exposure control center 
on separate magnetic media micro-floppy diskettes. Data and comments 
from each exposure room were printed on separate printers. Data was 
printed and stored immediately upon completion of the measurement. At 
the end of the 24 hour period, the daily data was analyzed and summary 
and data outlier reports were printed. 

A dual point alarm system with user-defined set points was 
available for each parameter measured. Action taken upon alarm depended 
on the cause and severity of the alarm and ranged from audio/visual 
alert to automatic shutoff of the exposure generator. Alarm conditions 
which might be a threat to the health of the animals alerted a building 
power operator who was on duty 24 hours per day. 
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Chamber and room temperatures were measured by Resistance 
Temperature Detectors (RTDs) located at the measurement site . The RTD ' s 
were multiplexed to a digital thermometer which was interfaced to the 
computer. Chamber temperature was controlled primarily by controlling 
the temperature of the room housing the chambers. Prior to the start of 
the study RTD ' S were calibrated to within ±0.5°F of a certified mercury 
thermometer in a temperature controlled water bath. 

Relative humidity (RH) was calculated with an accuracy of ±6% by 
pulling a sample from the measurement location through a Teflon® tube 
into a dewpoint hygrometer located in the control center . Measurements 
were made from different locations by a valving system which multiplexed 
the tubes to the hygrometer. Percent RH was calculated by the executive 
computer from temperature and dewpoint measurements. Chamber %RH was 
maintained by a "wet/dry" air source supplied to each chamber. The 
ratio of "wet" to "dry" air, determined by a computer-controlled mixing 
valve, determined the chamber %RH. 

Chamber air flow was calculated with an accuracy of ±15 1/min by 
measurement of the pressure drop across calibrated orifices located at 
the inlet and exhaust of each chamber. The desired flow orifice was 
attached by means of a multiplexed valve system to a calibrated pressure 
transducer located in the control center. Leaks in the chambers could 
be detected by comparison of the measurement of inlet flow with that of 
the exhaust. Flow was maintained by a computer-controlled gate valve in 

. the exhaust line of each chamber. 

Chamber vacuum, relative to the control center, was measured with 
an accuracy of approximately ±0.2 em H20 using the same pressure 
transducer system which measured chamber air flows . Chamber vacuum was 
maintained at approximately (-)1" H20 primarily by inlet resistance 
provided by the HEPA and charcoal filters. 

Acetone Generat ion Syatem 

A schematic diagram of the acetone generation and delivery system 
is shown in Figure 8.4. The acetone generator was housed in a vented 
cabinet located in the Suite Control Center. The acetone to be 
vaporized was contained in a 19 liter stainless steel reservoir . This 
reservoir was filled from the original shipping container by the 
following method which was designed to prevent explosion during 
transfer. All oxygen in the reservoir was displaced with nitrogen 
through a purge port. The nitrogen pressure in the shipping container 
forced acetone through a filter and into the reservoir. All metal 
containers were grounded. The filled reservoir was then transferred to, 
and installed into, the generator cabinet. The reservoir was refilled 
every other day . 

During exposure the acetone was pumped from the stainless steel 
reservoir through an eductor tube and delivery tubes to vaporizers 
located at the fresh air inlet of each animal exposure chamber. On the 
high chamber, the chemical was delivered to two vaporizers since the 
rate of delivery exceeded the vaporization capability of a single 
vaporizer. Stable micrometerin~;5umps with adjustable drift-free pump 



rates ranging from less than 1 x 10-3 to greater than 20 ml per minute 
were used. 

The vaporizer comprised a stainless steel cylinder covered with a 
glass fiber wick from which the liquid was vaporized. The wick could be 
easily and inexpensively replaced if residue buildup occurred. An 
80-watt heater and a temperature sensing element were incorporated 
within the cylinder and connected to a remotely located temperature 
controller. A second temperature monitor was incorporated in the 
vaporizer allowing the operating temperature to be recorded by the 
automated data acquisition system. The operating temperature of the 
vaporizer was maintained below 135°F. 

A clear Teflon® tube of measured volume , preceded by a three- way 
valve was attached just upstream of the pump to facilitate measurement 
of the flow rate of the vapor generator. Measurement was accomplished 
by momentarily switching the three- way valve from the run position to 
the test position. A small bubble of air was pulled by the pump from 
the cabinet through the valve and into the clear tube. The progress of 
this bubble from one end of the tube to the other (a calibrated volume) 
was timed with a stop wat ch. Flow rate was calculated by dividing the 
volume by the time. The concentration in tte exposure chamber could be 
calculated from the flow measurements of liquid and dilution air and was 
used as a check on chamber concentrations in addition to GC 
measurements. A three- way valve at the output of the liqui d reservoir 
allowed the liquid to be pumped either to the vaporizer or to a sample 
vial. In this way, samples could be taken from the reservoir for 
periodic purity assays, or for calibration of the monitoring equipment. 

All generation equipment which came in =ontact with the acetone was 
stainless-steel, Teflon~ or Viton~. All equipment contained in the 
vented generator cabinet was explosion proof. 
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A condensation nuclei counter, Gardner Inc . type CN, was used to 
check the chambers and the room for particles during generation before 
animals were placed in the chambers and once with rats in the chambers. 
No particles were found in the control chamber or any of the exposure 
chambers. A count of approximately 200 particles/cm3 was found in the 
room during generation. 

The time (T9o), following the start of generation, for the 
concentration to build up to 90% of the final stable concentration in 
the chamber and the time (T10) , following the stop of generation for the 
vapor concentration to decay to 10% of the stable concentration were 
determined prior to the start of the study . The resulting curves for 
all chambers are shown in Figures B.Sa and B. Sb . The value of Tgo was 
found to range from approximately 10 to 12 minutes. At a chamber air 
flow rate of 15 air changes per hour, the theoretical value for Tgo is 
approximately 12.5 minutes. A Tgo of 12 minutes was chosen for this 
study . The value of T1 o ranged from 10 to 13 minutes. 

The buildup and decay of concentration with animals in all the 
chambers were also checked during the exposure of both rats and mice 
(Eigures B.Sa and B. Sb) . The values of Tgo ranged from 10 to 12 minutes 
for both species . The decay time, T10 with rats present ranged between 
10 and 13 minutes and with mice present ranged between 9 and 13 minutes. 

In order to determine the persistence of the chemical in the 
chamber following exposure, the concentration of acetone in the 11000 
ppm chamber (6600 ppm chamber with animals) was monitored overnight 
following shutoff of the chemical flow to the chamber. Monitoring was 
performed once during the prestart activities without animals , and again 
during the study when animals were present. Concentration of acetone in 
the chamber without animals was below 1% of the initial concentration in 
less than 17 minutes following . shutdown of the vapor generation system 
compared with approximately 23 minutes with animals in the chambers . 
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Exposure of Rats to Acetone With and Without Animals 
Present . 
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Vapor Concentration Unitormity in Chambers 

Uniformity of vapor concentration in the exposure chambers was 
measured prior to the start of and once during the study. The vapor 
concentration was measured using the on-line GC with the automatic 
8- port sample valve disabled to allow continuous monitoring from a 
single input line. Prior to animal loading, 12 chamber positions (one 
in front and one in back, for each of the six possible animal cage unit 
positions per chamber) were measured . The second set of gas 
concentration measurements was taken from the front and back positions 
of the chamber only where cage units contained animals. 

The sample point was just above and about 10 em in from the front 
or back center of each cage unit. The uniformity data for each chamber 
during prestart testing, and after animals were in place in the 
chambers, are summarized in Table B.1. Complete data are found later in 
this Appendix. Uniformity in all chambers was found acceptable. To 
provide easier interpretation of the uniformity measurement results, the 
concentration readings in Table IV- 3 for each port are expressed as a 
percentage of the mean value at all ports measured. The tables include 
analysis of Total Port Variability (TPV) , Within Port Variability (WPV) 
and Between Port Variability (BPV), all expressed as% Relative Standard 
Deviation (%RSD). These terms are described in detail below. The 
uniformity criteria listed below were easily met for all chambers . 

Chamber Uniformity Limits· 

WPV ~5% RSD BPV SS% RSD TPV S7% RSD 

The possible variation of test chemical concentration measured from 
one sample port to another during the measurement procedure is termed 
the Total Port Variability (TPV) and consists of both spatial and 
temporal variations . Two factors contribute to the TPV. The first, the 
Between Port Variability (BPV), is the factor of interest as it 
represents the spatial variation of test chemical distribution within 
the chamber. The second factor, the Within Port variability (WPV), 
represents the temporal fluctuation of the average chemical 
concentration within the chamber during the time the measurements were 
taken. This temportal factor includes variations in vapor generation as 
well as variation of the measurement instrument itself. 

The WPV is determined from a minimum of three measurements taken at 
the on-line monitor port (1B or 2B) before, during and after all other 
ports are measured. The TPV is determined from measurements from, at 
the minimum, the front and back ports at each level on which animals are 
housed as well as one measurement from the on-line monitor port (whether 
or not animals are housed on that level) . The BPV is determined by 
applying the following equation: 

BPV = .V(TPV)2- (WPV)2 
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Since the WPV is often determined from fewer measurements than the 
TPV, statistically it is possible for the WPV to be greater than the 
TPV. In these cases , the BPV is very small, but it cannot be 
distinguished from the WPV. The BPV can ' t be determined using the above 
equation as it yields the square root of a negative number . In this 
case, it is reported as indistinguishable from the WPV . 

TABLE 8 . 1 . Teratology Study of Acetone in Mice and Rats - Summary of 
Chamber Uniformity Data Obtained Before Exposure (PRE) and 
During Exposure (Rats and Mice) . 

TPV (%RSD) WPV (%RSD) 

C:baml:le~: .eRE RaU ~ .eRE Ra.U ~ 
440 ppm 2.3 0.7 0.2 2.3 0.3 0.2 

2200 ppm 0.7 0.6 0.4 0.8 0.6 0.4 
11000 ppm 1.7 1.0 2 . 1 1.8 

6600 ppm 0.6 0 . 7 

* Indistinguishable from WPV. 
C:baml:ler Uniformity Limits 

WPV ~ 5% RSD 
BPV S 5% RSD 
TPV S 7% RSD 
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lpyironm•nt•l Data puripg IXPo sure 

Summations of chamber air flow, temperature and relative humidity 
data for the studies in mice and rats are shown in Tables 82 and 83. 
These tables include the mean, standard deviation, mean expressed as a 
percentage of the target, the percent relative standard deviation 
(SO/Mean), maximum, minimum readings, number of readings and the percent 
of readings for which the value was within the specified operating 
range. 

For the mouse study (Table 8.2), the mean values of temperature in 
all chambers for the entire study were between 73.8 and 75.7°F, all 
within the specified limits of 72 to 78°F. Temperature extremes ranged 
from 71.6 to 77.3°F. The percent of temperature readings within the 
operating range for all chambers were greater than 97%. 

The mean values of relative humidity in all chambers for the mouse 
study were between 51.7 and 55.1%, all within the specified limits of 40 
to 70%. Relative humidity extremes (considering all chambers) ranged 
from 40 to 64%. All readings were within the operating range. 

The mean values of chamber air flow in all chambers for the mouse 
study were between 15 . 1 and 16.0 CFM (1 CFM • 1 air change per hour), 
all within the specified limits of 12 to 18 CFM. Flow extr~mes 
(considering all chambers) ranged from 13.9 to 17.0 CFM; all readings 
were within normal operating limits. 

For the rat study (Table 8.3), the mean values of temperature in 
all chambers for the entire study were between 74.2 and 75.7°F, all 
within the specified limits of 72 to 78°F. Temperature extremes ranged 
from 70.2 to 78.2°F . The percent of temperature readings within the 
operating rang~ for all chambers were greater than 90%. 

The mean values of relative humidity in all chambers for the rat 
study were between 54 . 4 and 57.1%, all within the specified limits of 40 
to 70%. Relative humidity extremes (considering all chambers) ranged 
from 36 to 79%. All chambers were above the 90% target for readings 
within operating range. 

The mean values of chamber air flow in all chambers for the rat 
study were between 14.4 and 15.4 CFM (1 CFM = 1 air change per hour), 
all within the specified limits of 12 to 18 CFM. Air flow extremes 
(considering all chambers) ranged from 12.8 to 17.5 CFM; all readings 
were within normal operating limits. 

A complete summary of the daily chamber environmental data and 
notations on any readings which exceeded critical limits is included in 
this appendix. 
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TABLE B. 2. Inhalation Teratology Study of Acetone in Mice-Summation of 
Environmental Data for the Period when Animals were Housed 
in the Exposure Chambers. Acceptable ranges are also shown. 

Target Chamber 
!:CC~ tggml MeaD ;t .SJJ 

0 74.9±o.7 
Hold 75.0±o.8 
440 74.2±0.6 
2200 73.8±0.7 
11000 75.7±0.9 

Target Chamber 
!:CD~ (gg:ml MeaD ;t SC 

0 51.7±4.6 
Hold 55.1±3.7 
440 54.4±4.0 
2200 53.6±4.4 
11000 52.8±5.5 

Target Chamber 
S::gcs:: (ggml MeaD :t sc 

0 15 .1±0. 1 
Hold 15 .7±0.2 
440 15.7±0.7 
2200 15.8±0.2 
11000 16.0±0.4 

Temperature 
Acceptable Range 

Percent of 
Iax:get :tiB.SJJ ~a~lmu:D 

100±1\ 76 .6 
100±1\ 76 . 2 

99±1\ 75 .4 
98±1\ 75 . 0 

101±1\ 77.3 

Relat i ve Humidity 
Acceptable Range .. 40 

Percent of 
Iax:get ;tiBSC Mnimum 

94±9\ 61 
100±7\ 62 

99±7\ 62 
97±8\ 61 
96±10\ 64 

MiDlllllllll 
73.2 
73.3 
72.3 
71.6 
72.9 

<' R.B ) 
to 70 %RH 

Micimum 
42 
47 
45 
45 
4'0 

Ai r r l ow ( CI'M) 
Acceptable Range - 12 to 18 CFM 

Percent of 
Iaz:get :t!IB.SJJ t:Sazs;imum MiDIIIIIIIII 

101±0\ 15.3 15.0 
105±1\ 15 .9 14.7 
104±4% 16 .9 13.9 
105±1\ 16.3 15.3 
106±2\ 17.0 15.2 
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Number of ' Samples 
Samgles .in~ 

128 100 
71 100 

128 100 
128 98 
128 100 

Number of % Samples 
Samgles .in~ 

128 100 
57 100 

128 100 
128 100 
128 100 

Number of % Samples 
Samgle:a i!l.~ 

128 100 
73 100 

128 100 
128 100 
128 100 



TABLE 8 . 3 . Inhalation Teratology Study of Acetone in Rats-Summation of 
Environmental Data for the Period when Animals were Housed 
in the Exposure Chambers. Acceptable ranges are also shown . 

Target Chamber 
ecce 'g;ga~l t:leaa ;t SD 

0 75 .2±1. 3 
Hold 74.2±1.6 
440 74. 3±1. 0 
2200 75. 3±1.5 
11000 75 I 7±1. 4 

Target Chamber 
l:QOC ~~~ml t:leaa ;t SC 

0 54.8±7.2 
Hold 56.7±4.7 
440 57 .1±7. 0 
2200 54.6±4.8 
11000 54.4±4.5 

Target Chamber 
S:Qas;; (ggm) t::eaa :t sc 

0 14.9±0.1 
Hold 14. 4±0.1 
440 15.4±1.0 
2200 15.1±0.1 
11000 15.4±0.1 

Temperature 
Acceptable Range 

Percent of 
Iatget :tlBSD t!a K i n:u.Jm 

100±2\ 78.2 
99±2\ 78.0 
99±1\ 77.1 

100±2\ 77.8 
101±2\ 78.1 

Relative Humidity 
Acceptable Range - 40 

Percent of 
I u get :tlBSD t:!a;K; imnm 

100±13\ 79 
103± 8\ 65 
104±12\ 75 

99± 9\ 70 
99± 8\ 68 

t:U cimum 
72.1 
71 . 4 
70.7 
70.2 
70.5 

( t RH) 
to 70 %RH 

t:liaimum 
45 
47 
37 
36 
38 

Air rlow (CrM) 
Acceptable Range - 12 to 18 CFM 

Percent ot 
Ia:r::get :tlBSC ~a~jmum t:liaimum 

99±0\ 15 . 0 14.5 
96±0\ 14.5 14.1 

103±7\ 17.5 12.8 
100±1\ 15.2 14.5 
103±1\ 15.6 15.0 

B.lS 

Number of \ Samples 
S~Smgle:s iA~ 

161 99 
53 91 

138 99 
138 99 
138 99 

Number of \ Samples 
S a.m~lu ill~ 

163 96 
54 100 

140 95 
140 98 
139 99 

Number ot \ Samples 
Samgles ill~ 

156 100 
51 100 

135 100 
133 100 
133 100 



Exposure Data 

Summaries of the concentration data for both the mouse and rat 
studies for all chambers and the exposure room are included in Tables 
B.4 and B . S . Summaries of concentration by exposure day follow in this 
Appendix along with graphic illustrations of the daily mean and standard 
deviation for each chamber . Note that the target concentration was 
reduced to 6600 ppm from 11000 ppm for the mice high dose chamber aft er 
1 day of exposure. To maintain consistency within the data analysis 
program, however, the notations describing the high dose chamber were 
kept at 11000 ppm in the tables and graphs. 

For the mouse study (Table B.4), the grand means of the 
concentrations in each chamber for the entire study were between 99 and 
101% of the target, with relative standard deviations in the range of 3 
to 8%. Except for the last day of exposure, the daily mean 
concentrations ranged from 96 to 102% of target (the protocol required 
the daily means to be within ±10% of the target concentrations) and % 
RSD ' s were less than 10%. On the last day, one of the generators for 
the high dose chamber failed. When discovered, the exposure was 
discontinued after 5 hours and 9 minutes. At least 98% of individual 
concentration measurements at each target level were within ±10% of the 
target levels, the specified operating limits. The maximum 
concentration observed in the control chamber was 3 . 8 ppm and 0.1 ppm in 
the hold chamber. The maximum concentration observed in the room was 
16.6 ppm. The high readings were apparently a result of opening a 
chamber before the concentration level had decayed following shutdown. 
The next highest readings during the study were 0 . 3 ppm in the room and 
0.15 ppm in the control chamber. Carryover of acetone in the sample 
lines had been observed, resulting in most of these small residual 
readings. 

For the rat study (Table B. S), the grand means of concentrations in 
all chambers for the entire study were 100% of the target, with relative 
standard deviations in the range of 1 to 6% . The daily mean 
concentrations for all chambers were between 95 and 102% of the target 
concentrations (the daily protocol required the daily means to be within 
±10% of the target concentrations) . At least 97% of individual 
concentration measurements at each target level were within ±10% of the 
target levels , the specified operating limits. Except for 1 day, the 
%RSD's were less than 10%. The maximum concentration in the control 
chamber was 0.26 ppm and in the holding chamber, 0.34 ppm. Again, 
carryover in the sample lines gave readings of the same level. The 
maximum concentration observed in the room was 1 . 06 ppm. 

A complete discussion of all concentration excursions is included 
in this appendix . 
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TABLE B.4, 

Target 

"'=... .l=nJ. 
Room 
0 

Hold 
HO 
2200 

Inhalation Teratology Study of Acetone in Mice Summation of 
Concentration Data for the Period when Animals were Housed 
in the Exposure Chambers. 

Concentration 
Acceptable Range = 

Percent 

"""" • :li! 
Targgr ±E.S.D. ~ 

0.21 ± l. 04 16.6 
0.05 ± 0.24 3. 8 
0. 01 ± 0,03 0.1 

436 ± 32. 9 99±8%- 489 
2180 ± 146 99±7%- 2450 

(PPM) 
Target ± 10% 

Number 
liin S<>lll:o<l!i::i 

0 251 
0 252 
0 112 

'-' 236 
15.2 236 

Number %- Samples 

ln Bange j D B<>ngli: 
*250 *>99 
*251 *>99 
*112 *100 

232 9B 
234 99 

11000 11100 ± 336 101±3% 11700 10700 16 16 100 
6600** 6540 ± 448 99±7%- 6770 113 219 218 >99 
Std. G_, 2270 ± 5. 4 101±0% 2280 2260 252 252 100 

• Samples with concentration less than 2 ppm 
•• Target concentration was reduced to 6600 ppm from 11000 ppm after 1 day of 

exposure 

TABLE B.S. 

Target 

"'=... """"'-
Room 
0 
Hold 
400 
2200 

Inhalation Teratology Study of Acetone in Rats Summation of 
Concentration Data for the Period when Animals were Housed 
in the Exposure Chambers. 

Concentration 
Acceptable Range = 

Percent 

(PPM) 
Target ± 10% 

Number 

"""" . "" ~= ~ liin S<>W:o<l!i::i 
0. 22 ± 0 .12 1. 06 0 330 
0.08 ± 0. 05 0. 2 6 0 332 
0.05 ± 0.06 0,34 0 " 439 ± 27.4 100±6% "' 322 274 
2200 ± 25.2 100±1% 2340 2070 ?.72 

Number ' Samples 

ln Bange ;0 Bange 
*330 *100 
*332 *100 

"70 ~100 

260 " m 100 
11000 11000 ± 130 100±1% 11400 10500 269 269 100 
Std. Gas 22 60 ± 4. 8 101±0% 22 90 2240 285 285 100 

Sam~::les with concentracion less than 2 oEm 
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Dail~ Summation For Acetone- !RT !Rats) From 26 Oct 1987 through 12 Nov 1987 

Surrmary Data for: Acetone- Room/Concentration 0.00[+0 to 2.80[+0 

Date Mean ' Target Std Oev % RSD Maximum Minimum ' ' io % N 1 n 

26 Oct 1987 2.52[-1 15% J.476E-2 6% 2.76[-1 2.26[-1 16. 16. 100% 

27 Oct 1987 2.63[-1 16% 2.763E-2 10% 2.95[-1 1.77E-1 17. 17. LOO% 

28 Oct 1987 3.10[-1 31% 6.057E-2 20% 4 25E-l 2.30[-1 14. 14 100% 

29 Oct 1987 2.26[-1 23% 5.545E-2 15% 3.02E-1 l.03E-l 17. l7 100% 

30 Oct 1987 1 08[-1 11% t.898E-1 176% 1. 06E+O o.oo::+o 54. 54. lOO'h 

31 Oot 1987 l.63E-l 15% 1.451E-1 89% 3.63E-l o.oo::+o 18. 18. 100% 

1 Nov 1987 3.15E-1 31% 3. 040[-2 10% 3.59[-1 2.72~-1 15. 15. 100% 

2 Nov 1987 2.82E-1 18% 4.979E-2 18% 3.65E-1 2.15E-l 15. 15. 100% 

3 Nov 1987 2.45[-1 24% 3.304E-2 13% 3.02E-l l.SSE-1 15. 15. 100% 

4 Nov 1987 2.47E-l 25% 3. 591E-2 15% 3.12E-l 2.00E-l 15. 15. 100% 

5 Nov 1987 2.41[-1 24% 4. 657E-2 19% 2.81[-1 9. llE-2 16. 16. 100% 

5 Nov 1987 2.39[-1 24% 3.459[-2 14% 3.38E-1 l. 751:-1 17. 17. :oo% 
7 Nov 1987 2.13E-l 11% 5.843[-2 27% 2.53E-l O.OOE+O 18. 18. 100% 

8 Nov 1987 2.26E-1 23% 2.968[-2 13% 2.66[-1 1.43[-1 17 17. 100% 

9 Nov 1987 2.22[-1 22% 4.714E-2 21% 2.91E-l 9 .71E-2 17. 17 . 100% 

10 Nov 1987 2.37E-l 14% 4.832E-2 10% 2.89E-1 9.50[-2 17. 17 100% 

11 Nov 1987 2.25E-1 23% 3.528[-2 16% 2.50E-l 1.15[-1 17. !7. 100% 
12 Nov 1987 2 84[-1 ~8% !.988E-l 70% 9.96[-1 l.9gE-1 15. 15. !00% 

Surrmary 2.22E-l 12% t.l59E-1 51% 1.06[+0 O.OOE+O 330. 330. 100% 

Acetone- IRT <Rats) 
Acetone- Room 

Mean & Standard Deviation 
From 26 Oct 1987 through 12 Nov 1987 

/ ,. 
~ 

E 
"-
"-
~ 

c 
0 

., 
• c , . ., 
c , . 
• 0 
c 
0 
u 

+ I l 
+ t • I t t t t t t I t + 

•• J' <1'' <1'. ". • .. •• ,. ,. ,. ' 



Dail;t Sun1nation For Acetone- !RT {Rats] From 26 Oct 1987 through 12 Nov 1987 
Surrmary Data 
Date 

26 Oct 1987 

27 Oct 1987 
28 Oct 1987 

29 Oct 1987 

30 Oct 1987 

31 Oct 1987 
l Nov 1987 

2 Nov 1987 
3 Nov 1987 
4 Nov 1987 
5 Nov 1987 

6 Nov 1987 
7 Nov 1987 
8 Nov 1987 
9 Nov 1987 

10 Nov 1987 
ll Nov 1987 

12 Nov 987 
Sll!T1Mry 

/ •• 
~ 

E 
a. 
a. 
~ 

c 
0 .. 
~ 
~ , . .. 
c , . 
• u 
c 
0 
u 

for: Acetone- HOLD #!/Concentration 
Mean % Target Std Dev % RSO Max1mum Minimum 

6.31[-2 6% 
6.06E-2 6% 
3.91E-2 4% 
2.37E-2 " 9.42E-2 9% 

5.03E-2 5% 

2.925E-2 46% 9.50E-2 O.OOE+O 
3.339E-2 55% 9.08E-2 O.OOE+O 
5.074E-2 130% 1.58E-i O.OOE+O 

6.288E-2 265% 2.60E-1 O.OOE+O 
1.386E-1 147% 3.42E-l 2.74E-2 

5.812E-2 115% 3.42E-1 O.OOE+O 

Acetone- IRT (Rats) 
Acetone- HOLD #1 

Mean & Standard Deviation 

' 
17. 
17. 
14. 
17 
5. 

70. 

From 26 Oct 1987 through 12 Nov 1987 

+ t I l 
•• , r:J• .. .. - ... ,." " ' ,-' ,/ " "' ... 1.'- •• , . ' > • ' ' 3. 19 

O.OOE+O to 2.00E+O 

' ie 

17. 
17 
14. 
17 

5. 

70. 

. 
" ,, 

% 'l in 

100% 
100% 

100% 
100% 

100% 

100% 

" 
• 



Dail~ Su!ITI!ation For Acetone- !RT (Rats) From 26 Oct 19~7 througr 12 Nov 1987 

Su!ITI!ary Data 

Date 

26 Oct 1987 

27 Oct 1987 

28 Oct 1987 

29 Oct 1987 

30 Oct 1987 

31 Oct 1987 

1 '" 1987 

1 '" 1987 

3 '" 1987 

4 Nov 1987 

5 Nov 1987 

5 Nov 1987 

7 ~OV 1987 

8 Nov 1987 

9 Nov 1987 

10 Nov 1987 

11 Nov 1987 

12 Nov 1987 
SulliMry 

, . •. 
~ 

E 
a. 
a. 
~ 

c 
0 .. 
• c , . .. 
c , . 
• u 
c 
0 

u 

for: Acetone- 0 ppm/Concentration 

Mean % Target Std Dev % RSD Maximum Minimum 

1.31E-l 13% 
1.37E-l 14% 
1.41(-1 14% 
1.16(-1 12% 
3.10E-2 3% 
3.29(-2 3% 
l.09E-l II% 

8.91E-2 9% 
8.47(-2 8% 

8. 77E-2 9% 

7 71E-2 8% 

7 .36E-2 8% 
5.20(-2 6% 
7 .31E-2 7% 

6.56E-2 7% 
7.18(-2 7% 

7.12E-2 7% 

7.61~-2 8% 

7 .83E-2 8% 

3.611£-2 18% 1.67E-l 0.00(+0 

1.857(-2 .14% 1.60E-1 8.87(-2 

4.618£-2 33% 2.57(-1 5.70E-2 

3.551E-2 31% 1.67E-l O.OOE+O 

4.697(-2 151% 1.18E-l O.OOE+O 

4.474(-2 136% l.OSE-1 0.00(+0 

1.356E-2 12% 1.48E-1 9.29E-2 

2.713E-2 30X l.10E-l O.OOE+O 

2.620E-2 31% 1.08E-1 O.OOE+O 

2.779E-2 32% 1.12E-1 O.OOE+O 

3.430E-2 45% l.l2E-1 O.OOE+O 

2.744(-2 34% l.OlE-1 O.OOE+O 

·L023E-2 65% 1.03E-1 0.00(;-Q 

3. lOSE-2 42% 9.92(-2 O.OOE+O 

3. 500(-2 53% 9.71(-2 O.OOE;-0 

3. 51SE-2 49% l.O!E-1 O.OOE+O 

2.732(-2 38% 8.65(-2 0.00(+0 

1.399~-2 18% 9.71E-2 4.64(-2 

4.794(-2 61% 2.57(-1 O.OOE+O 

Acetone- IRT (Rats) 
Acetone- 0 ppm 

Mean & Standard Devjatjon 

N 

17. 
17. 
14. 
17 . 
54. 
19. 
15. 
15. 
IS. 

IS. 

16. 
17. 
18. 
17. 
17. 

17. 

17. 
lS. 

332. 

From 26 Oct 1987 through 12 Nov 1987 

I ' t I 
l l 

• + + + I + t t I 
•• J' ,.- <~>' <~>' ... • • • • .. " .. .. .. "'"' •• ,. ' ' ' ' • 

B 2 

O.OOE+O to 2.00E-O 

N io % N in 

17. 100% 

17. 100% 

14. 100% 

17 . 100% 

54. 100% 

19. 100% 

IS. 100% 

15. 100% 

IS. 100% 

15. 100% 

16. 100% 

17. 100% 

18. 100% 

17. 100% 

17. 100% 

17. 100% 

17. 100% 

15. 100% 

332. 100% 

• . 
0 

• . • 
• 

I + + t; 
• 

• .. ,, 



Oai1!£ SuiJTlla.tion For Acetone- lRT (Rats} From 26 Oct 1987 through 12 ~ov 1987 

SuiJTlla.ry Data 

Date 

26 Oct 1987 

27 Oct 1987 

28 Oct 1987 

29 Oct 1987 

30 Oct 1987 

31 Oct 1987 

1 "" 1987 

2 Nov 1987 

3 Nov 1987 

4 Nov 1987 

5 Nov 1987 

6 "" 1987 

7 "" 1987 

8 "" 1987 

9 "" 1987 

10 Nov 1987 

11 Nov 1987 

12 Nov 1987 

SUII1llary 

for: Acetone- 440 ppm/Concentration 

Mean % Target S td Oev % RSD Maximum Minimum 

4.45[+2 101% 

4.29E+2 97% 
4.49[+2 102% 

4.49[+2 102% 

4 .19[+2 95% 

4.31E+2 98% 
4.48[+2 102% 

4.34£+2 99% 
4.35E+2 99% 
4.40[+2 100% 

4.42E+Z 100% 

4.32£+2 98% 
4.49[+2 102% 

4. 50E+2 102% 

4.42E+2 100% 

4.30[+2 98% 
4.46E+Z 101% 

4.39[+2 100% 

4.39E+2 100% 

.301E+l 3% 4.64[+2 4.22E+2 

.228[+1 3% 4.40[+2 3. 96E+2 

.374E+l 3% 4.80[+2 4.34[+2 

9 831[+1 22% 7 .97[+2 3.86E+2 

3 475[+1 " 4.45[+2 3.22[+2 

2.448[+1 6% 4.74[+2 3.98[+2 

1.488[+1 3% 4.94E+2 4.34[+2 

4.542E+O 1% 4.43[+2 4.24[+2 

5. 624[+0 1% 4.43E+2 4.22E+2 

7 387E+O 1% 4.48[+2 4.21[+2 

7.365£+0 " 4.64[+2 4.35E+2 

9. 988[+0 2% 4. SSE+Z 4.14E+2 

1.887[+0 1% 4.56E+2 4.36[+2 

9.009[+0 1% 4.68[+2 4.35[+2 

6. 755[+0 1% 4.63E+2 4.34[+2 

1 .593E+l 4% 4.51[+2 3.89E+2 

337[+1 3% 4.64E+2 4.12[+2 

7 734E+O 1% 4.52[+2 4.28E+2 

1. 739£+1 6% 7.97[+2 3. 22[+2 

Acetone- IRT (Rats) 
Acetone- 440 ppm 

Mean~ Standard Deviation 

N 

16. 
16. 
13. 
15. 
16. 
11. 

15. 
15. 
15. 
14. 
16. 
17. 
17. 
16. 
16. 
16. 
16. 
14. 

274. 

From 26 Oct 1987 through 12 Nov 1987 

3.96E+2 to 4.84£-2 

N '" % N 1 n 

16. 100% 

15. 94% 

13. 100% 

11. 80% 
14. 88% 
11. tOO% 

14. 93% 

15. 100% 

15. 100% 

14. 100% 

16. 100% 

17. 100% 

17. 100% 

16. 100% 

16. 100% 

15. 94% 

16. 100% 

14. 100% 

266. 97% 
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Daily Summation For Acetone- IRT I Rats) From 26 Oct 1987 through 12 Nov 1987 
Summary Data 
Date 

26 Oct 1987 

27 Oct 1987 

28 Oct 1987 
29 Oct 1987 
30 Oct 1987 

31 Oct 1987 
1 .~ov i987 
2 Nov 1987 
3 Nov 1987 
4 Nov 1987 
5 Nov 1987 
6 Nov 1987 
7 '" 1987 
8 Nov 1987 
9 Nov 1987 

10 Nov 1987 
11 Nov 1987 
12 Nov 1987 
Surnnary 

for: Acetone- 2200 ppm/Concentration 
Mean % Target Std Dev % RSD Maximum Minimum 

2. 23E+3 101% 
2. 20E+3 100% 
2.21E+3 101% 
2.22E+3 101% 
2 .19E+3 100% 
2. 20E+3 100% 
2.22E+3 101% 
2.21E+3 101% 
2.19E+3 100% 
2. 20E+3 100% 
2.20E+3 100% 
2 21E+3 100% 
2.16E+3 98% 
2 .19E+3 99% 
2. 22E+3 101% 
1 21E+3 100% 
2.20E+3 100% 
2.21~+3 101% 
2. 20E+3 100% 

1.633E+1 1% 2.25E+3 2.20E+3 
1 237E+1 1% 2.23E•J Z.15E+3 
1.403E+1 1% 2.24E+3 Z .19E+3 
1.920E+1 1% 2.27E+3 l.l9E+3 
4.366E+1 2% 2. 24E+J 2. 07E+J 
9. 796E+O 0% 2.22E+3 2 .19E+3 
2.392E+l 1% 2.24E+J < .14E+3 
l.078E+1 0% 2.24E+3 2.20E+3 
1.255E+l 1% 2.21E+3 2 .16E+3 
1.818E+1 1% 2.25E+3 2 .l8E+3 
1.327E+l 1% 2.23E+3 2.18E+3 
3.363E+1 2% 2.34E+3 2 .14E+3 
1.776E+l 1% 2.20E+3 Z .14E+3 
1.737E+L 1% 2.21E+3 2 .15E+3 
l.JOIE+1 1% 2.24E+3 2 .19E+3 
l.SllE+I. 1% 2. 24E+3 2 .l9E+3 
1.460E+l 1% 2. 22E+3 2.17E+3 

1.33~E+l 1% 2 23E+3 2. 19f+3 
2.522E+l 1% 2. 34E+3 2. 07E+3 

Acetone- IRT CRats) 
Acetone- 2200 ppm 

Mean & Standard DevTation 

N 

16. 
16. 
13. 
15. 
16. 
10. 
15. 
15. 
15. 
14. 
15. 
17. 
:7 
16. 
16. 
16. 
16. 
14. 

272. 

From 26 Oct 1987 through 12 Nov 1987 

I. 98E+3 to 2.42E+3 

N ic % N In 

16. 100% 

16. 100% 

13. COO% 

15. 100% 

16. 100% 

10. 100% 
15. 100% 

15. 100% 
15. 100% 
14. 100% 

15. 100% 
:7. 100% 

:7. 100% 

~6. 100% 

L6. 100% 

16. 100% 

16. 100% 
14. !00% 

272. 100% 
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Dai l:t: Surrrnation For Acetone- IRT [Rats} From 26 Oct 1987 through !2 Nov 

Summary Data for: Acetone- 11000 ppm/Concentrat1on 

Date Mean % Target Std Dev % RSD Maximum Minimum 

25 Oct 1987 1.11E+4 101% 

27 Oct 1987 1.10E+4 100% 

28 Oct 1987 1.11E+4 101% 

29 Oct 1987 1.10E+4 100% 

30 Oct 1987 l.lOE+4 100% 

31 Oct 1987 1.10E+4 100% 

1 Nov 1987 1.11E+4 101% 

2 Ncv 1987 1.11E+4 101% 

3 Ncv 1987 1.11E+4 101% 

4 Ncv 1987 1.11E+4 101% 

5 Ncv 1987 l.lOE+4 100% 

6 Ncv 1987 1.11E+4 101% 

7 Nov 1987 1. 09E+4 99% 
8 Nov 1987 l.lOE+4 100% 
9 Nov 1987 1. 09E+4 99% 

10 Nov 1987 1.08E+4 98% 
11 Nov 1987 1.09E+4 100% 

12 Nov 1987 l-1QE+4 100% 
Sumnary 1.10E+4 100% 

1. 790E+2 1% 1.14E+4 1.08[+4 

1.163E+2 1% 1.12E+4 1.08E+4 

1.219E+2 1% 1.12E+4 1.08E+4 

1.037E+2 1% 1.11E+4 1. 08E+4 

1.129E+2 1% 1.11E+4 1. 07E+4 

l.471E+2 1% 1.12E+4 1. 07E+4 

1.903E+2 " 1.13E+4 1. OSE+4 

1.392E+2 1% 1.14~+4 1. 09E+4 

l.364E+2 1% 1.13E+4 1. 08E+4 

1.017E+2 1% l.13E+4 1.10E+4 

1. 079E+2 1% 1.12E+4 1. 09E+4 

1.026E+2 1% 1.13E+4 1.09E+4 

1.178E+2 1% l.llE+4 1.07E+4 

6.728E+1 1% l.11E+4 l. 09E+4 

6.253E+l 1% 1.11E+4 1. 08E+4 

6.386E+1 1% l.10E+4 l.07E+4 

8.799E+1 1% 1.11E+4 1.08E+4 

8.269E+l 1% l.12E+4 l.O~E+4 

1.369E+2 1% 1.14E+4 l.OSE+4 

Acetone- IRT (Rats) 
Acetone- 11000 ppm 

Mean & Standard Deviation 

1987 

9.90[-•3 to l.21E+4 

' ' '" % N in 

16. 16. 100% 

16. 16. 100% 

13. 13. 100% 

16. 16. 100% 

16. 16. 100% 

10. 10. 100% 

15. 15. 100X 
14. 14. 100% 

13. 13. 100% 

14. 14. 100% 

15. 15. 100% 

16. 16. 100% 

17. 17. 100% 

16. 16. 100% 

16. 16. 100% 

16. 16. 100% 

16. 16. 100% 

14. 14 100% 

269. 269. 100% 

From 26 Oct 1987 through 12 Nov 1987 
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Oail:t SUIIIllatiort For As;etone- IRT !Rat§) From 26 Oct 19§7 through 12 Nov 1987 

Sunrnary Data 

Oa~e 

26 Oct 1987 

27 Oct 1987 

28 Oct 1987 

29 Oct 1987 

30 Oct 1987 

31 Oct 1987 

1 Nov 1987 

2 Nov 1987 

3 Nov 1987 

4 Nov 1987 

5 Nov 1987 

6 Nov 1987 
7 Nov 1987 

8 Nov 1987 

9 Nov 1987 

10 Nov 1987 

11 Nov 1987 

12 Nov l987 

Sulllll4ry 

for: Acetone- Std. Gas/Concentration 

Mean % Target 

2.26[1-3 101% 
2.26[+3 101% 

2.26E+3 101% 
2.26E+3 101% 

2.27E+3 101% 
2.26[+3 100% 

2.26E+3 101% 

2.26E+3 100% 

2. 26E+3 101% 

2.26E+3 101% 
2.26[+3 101% 

2. 26E+3 101% 

2.26E+3 101% 
2.26E+3 101% 
2.26[+3 101% 

2.25E+3 100% 
2.26[1-3 100% 
2 .26E+3 100% 
2.26E+3 101% 

Std Oev % RSO Maximum Minimum 

6.997[+0 " 2. 27[1-3 2.24E+3 

2.633[+0 0% 2.27[+3 2.26E+3 

4.830(+0 0% 2.27[+3 2.2SE+3 

5.503[+0 0% 2.27E+3 2.25E+3 

3.746[+0 0% 2.27E+3 2.26[1-3 

3.129[+0 0% 2.27[+3 2.26[+3 

2.808[+0 " 2.27E+3 2.26E+3 

2.306[1-0 0% 2.27E+3 2.26E+3 

2.673[+0 " 2.27[+3 2.26E+3 

2.690[+0 0% 2.27E+3 2.26[+3 

1.981[+0 " 2 .27E+3 2.26E+3 

8.268[+0 0% 2.29[+3 2. 25[+3 

2. 093E+O 0% 2.27E+3 2.26E+3 

2.107E+O " 2.27E+3 2. 26E+3 

2 .936[+0 0% 2.27[+3 2.26[+3 

2.984[+0 "" 2.26[+3 2.25E+3 

1.976[+0 0% 2.26[+3 2.25[1-3 

3.869f"~-0 "" 2.27[1-3 2.26E+3 

4.803[+0 0% 2.29[+3 2.24[+3 

Acetone- IRT <Rats) 
Acetone- Std. Gas 

Mean ~Standard Deviation 

N 

16. 
16. 
14. 

17. 

17. 

12. 
15. 

16. 
14. 

15. 

15. 
18. 
17. 
17. 

17. 
17. 

17. 
15. 

285. 

From 26 Oct 1987 through 12 Nov 1987 

2. 03[+3 to 2.48E+3 

N io % N in 

16. 100% 

16. 100% 

14. 100% 

17. 100% 

17. 100% 

12. 100% 

15. 100% 

16. 100% 

14. 100% 

15. 100% 

15. 100% 

18. LOO% 

17. 100% 

17. 100% 

17. 100% 

17. 100% 

17. 100% 

15. 100% 

285. 100% 
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Daily Summation For Acetone- IRT (~atsl From 23 Oct 1987 through 13 Nov 1987 

Sumnary Data 

Date 

23 Oct 1987 

24 Oct 1987 

25 Oct 1987 

26 Oct 1987 

27 Oct 1987 

28 Oct 1987 

29 Oct 1987 

30 Oct 1987 

31 Oct 1987 

1 Nov 1987 

2 Nov 1987 
3 Nov 1987 

4 Nov t987 

5 Nov 1987 

6 Nov 1987 

7 Nov 1987 

8 Nov 1987 

9 Nov 1987 

10 Nov 1987 

11 Nov 1987 

12 Nov 1987 

13 Nov 1987 

SUIIIIIII.ry 

for: Acetone- ~com/Temperature 

Mean % Target Std Dev % RSO Maximum Minimum 

69.3 96% 
58.8 

68.7 
70.6 

71.0 
70.0 
70.2 

70.8 
71.3 

71.5 

70.3 
70.7 

72.6 
73.8 

73.7 
73.7 

73 .a 
74.1 

73.8 
73.8 

75.1 
75.3 

71.9 

96% 
95% 
SB% 

99% 
97% 
97% 
98% 
99% 
99% 

"' 98% 
101% 
102% 
102% 

102% 

102% 

103% 
103% 

!02% 
104% 

iDS% 
100% 

. 87 1% 

. 23 

.33 

1.31 

.33 

1.12 
1 04 

.49 

.41 

.34 

. 41 

. 50 

t. 55 

.35 

.14 

. 22 

.39 

.76 

.22 

29 
.30 

.78 

2.13 

0% 
0% 
2% 
0% 
2% 
1% 

1% 
1% 
0% 

1% 
1% 
2% 
0% 
0% 
0% 
l% 

1% 
0% 
0% 
1% 
1% 

70.8 
69.2 

69.2 
73.2 

71.3 
71.6 

71.0 
71.5 

72.0 

71.9 
71.0 
71.5 

74.2 
74.1 

73.9 

74.0 
74.2 

74.9 
74.1 

74.3 
76.3 
76. 1 

76.3 

68.7 

68.5 

68.3 

68.8 

70.3 

68.6 

68.1 
70.1 

70.6 
70.8 

69.7 
70.0 

70.1 

73.2 

73.4 
73.4 

73.2 
72.4 

73.6 
73.4 

73.5 
73.7 
68.1 

Acetone- IRT (Rats) 
Acetone- Room 

Mean ~Standard Deviation 

8 . 

8. 

8. 

8. 
7. 
8. 
8. 

7. 
8. 
8. 
8. 
8. 
8 

8. 
8. 

8. 
8. 
8. 

8. 
8. 

7. 
8. 

173. 

From 23 Oct 1987 through 13 Nov 1987 

69.0 to 75.0 

N in % N in 

5. 63% 
2. 
2. 

7. 

7. 

7. 
7. 
7. 
8. 
8. 
8 . 
8 . 

8. 

8. 
8. 

8 . 

8. 
8. 
8. 

8. 

2. 

2. 

144. 

25% 
25% 
88% 

100% 
88% 
88% 

100% 

100% 
100% 

100% 
100% 
tOO% 
100% 
100% 
100% 
100% 
100% 
100% 

100% 

29% 
25% 
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Dail~;: Sunmation For Acetone- IRT (Rats} From 23 Oct 1987 through 13 Nov 1987 

Sunmary Data 

Date 

23 Oct 1987 
24 Oct 1987 

25 Oct 1987 

26 Oct 1987 

27 Oct 1987 

28 Oct 1987 

29 Oct 1987 

30 Oct 1987 

31 Oct 1987 

1 Nov 1987 
2 Nov 1987 

3 Nav 1987 
4 Nav 1987 

5 Nov 1987 
6 Nov 1987 
7 Nov 1987 
8 Nov 1987 

9 Nov 1987 
10 Nov 1987 

11 Nov 1987 
12 Nov 1987 

13 Nov 19§7 
SUJIJllary 

for: Acetone- 0 ppm/Temperature 

Mean % Target Std Dev % RSD Maximum Minimum 

76.7 102% 
76.4 102% 
76.5 102% 
76.0 101% 
77.1 103% 
77.2 103% 
75.0 100% 
75.2 100% 
75.7 101% 
76.1 101% 
75.0 100% 
75.1 100% 
75.4 101% 
75.5 101% 
74.4 99% 
74.8 100% 
75.0 100% 
74.1 99% 
73.5 98% 
72.9 97% 
73.0 97% 
73.' 98% 
75.2 100% 

. 55 1% 77.5 76.0 

.54 1% 77.2 75.9 

.70 1% 77.8 75.8 
1.47 2% 77.7 73.0 

.66 1% 78.2 76.4 

.76 1% 78.1 76.3 
1.03 1% 77.5 74.3 

.64 1% 76.0 74.4 

.41 1% 76.2 75.1 

.43 1% 76.7 75.5 

.45 1% 75.9 74.3 

. 25 0% 75.7 74.9 

.46 1% 76.1 i4. 7 

. 51 1% 76.2 74.7 
1.15 2% 76.0 72.1 

. 50 1% 75.3 74.1 

. 51 1% 75.7 74.1 

. 54 1% 75.3 73.6 

.47 1% 74.1 i 2. 6 

.38 1% 73.8 72.5 

. 59 1% 74.0 i 2.2 
0.00 0% 73.~ i3.2 

1.33 2% 78.2 72.1 

Acetone- IRT (Rats) 
Acetone- 0 ppm 

Mean~ Standard Deviation 

N 

6. 
8. 
8. 
8. 
7. 
5. 
a. 
7. 
a. 
a. 
a. 
a. 
a . 
a. 
a. 
a. 
8 . 
8. 
8. 
8. 
7. 
1. 

161. 

From 23 Oct 1987 through 13 Nov 1987 

72 0 to 
N '" %N 

6. 100% 

8. 100% 

8. 100% 

8. 100% 

6. 86% 
4. ao% 
a. 100% 

7. 100% 

a. 100% 

a. 100% 

a. 100% 

a. 100% 

8. 100% 

a. 100% 

a. 100% 

a. 100% 

a. 100% 

8. 100% 

8. 100% 

8 . 100% 

7. 100% 

1. 100% 

159. 99% 
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Dail:t: Sllll'lnation FQr Acetone- IRT (Rat;!} From 23 Oct 1987 through l3 ~ov 1987 

Su~~~~~ary Data 

Date 

23 Oct 1987 

24 Oct 1987 

25 Oct 1987 

26 Oct 1987 

27 Oct 1987 

28 Oct 1987 

29 Oct 1987 

JO Oct 1987 

31 Oct 1987 

1 ~ov 1987 

2 Nov 1987 

3 Nov 1987 

4 Nov 1987 

5 Nov 1987 

6 Nov 1987 

7 Nov 1987 

8 Nov 1987 

9 Nov 1987 

10 Nov 1987 

11 Nov 1987 

12 Nov 1987 

87 
Sunrnary 

for: Acetone- HOLD #1/Temperature 

Mean 

74.1 

73.9 

73.8 

75.6 

76.8 

73.1 

72.9 

72.0 

74.2 

% Target 

99% 
99% 
98% 

101% 

102% 

98% 
97% 

96% 

99% 

Std Oev % RSD Maximum Minimum 

31 0% 74.5 73.5 6. 
.24 0% 74.3 73.5 8. 
.37 1% 74.4 73.3 8. 

1.37 1% 78.0 73.5 8. 
.58 1% 77.6 76.2 7. 

2. 09 3% 76.8 71.8 5. 
.53 1% 73.5 71.9 8. 
.82 1% 72.9 71.4 3. 

1. 61 " 78.0 71.4 53. 

Acetone- IRT (Rats) 
Acetone- HOLD il 

Mean & Standard Deviation 

N 

From 23 Oct 1987 through 13 Nov 1987 

72.0 to 78.0 

N io % N i" 

6. 100% 

8. 100% 

8. 100% 

8. 100% 

7. 100% 

3. 60% 
7. 88% 
1. 33% 

48. 91% 
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Gail~ Summatio~ For Aceto~e- IRT (Rats} From 23 Oct 1987 thrcugh 13 Nov 
Surrrnary Data 

Date 

23 Oct 1987 

24 Oct 1987 

25 Oct 1987 

26 Oct 1987 

27 Oct 1987 

28 Oct 1987 

29 Oct 1987 

30 Oct 1987 

31 Oct 1987 

1 Nov 1987 

2 Nov 1987 

3 Nov 1987 

4 Nov 1987 

5 Nov 1987 

6 Nov 1987 

7 Nov 1987 

8 Nov 1987 

9 Nov 1987 

10 Nov 1987 

11 Nov 1987 

12 Nov 1987 

13 Nov 1987 

Surrrnary 

for: Acetone- 440 ppm/Temperature 

Mean % Target Std Dev ~ RSD Maximum Minimum 

72.7 97% 

73.8 98% 
74.0 99% 
74.1 99% 
74.9 100% 

75.3 100% 

75.3 100% 

74.5 '" 74.7 100% 

75.0 100% 

74.6 100% 

74.6 "' 74.8 100% 

75.1 100% 

74.6 99% 
73.5 98% 
73.1 97% 

72.7 97% 
72.7 97% 
74.3 99% 

1.17 1% 74.5 70.7 
.66 1% 74.7 72.9 
43 1% 74.5 73.5 

.64 1% 74.9 73.3 

.70 1% 75.8 74.2 

.40 1% 75.7 74.7 

. 54 1% 75.9 74.7 

.so 1% 75.3 73.7 

. 58 1% 75.7 73.8 
45 1% 75.7 74.5 

.55 1% 75.3 73.9 
74 I% 75.4 73.5 
.68 1% 75.5 73.9 

.58 1% 75.8 74.4 

1.18 1% 77.1 73.7 
.59 1% 74.4 72.6 
.38 1% 73.9 72.6 

55 1% 73.4 71.7 

0. 00 0% 72.7 72.7 

1.03 1% 77 .l 70.7 

Acetone- IRT (Rats) 
Acetone- 440 ppm 

Mean~ Standard Devlat1on 

1987 

72 0 to 78. a 

N N io % N in 

7. 6. 86% 
7. 7. !DO~ 

5. 5. 100% 

8. 8. 100% 
7. 7. 100% 

8. 8. 100% 

8. 8. 100% 

8. 8. 100% 

8. 8. 100% 

8. 8. 100% 

8. 8. 100% 

8. 8. 100% 

8. 8. 100% 

8. 8. 100% 

8. 8. 100% 

8. 8. 100% 

8. 8. 100% 
7. 6. 86% 
!. !. 100% 

138. 136. 89% 

From 23 Oct 1987 through 13 Nov 1987 
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Oail~ Su~m~ation For Acetone- IRT (Rats) From 23 Oct 1987 through 13 Nov 1987 

SU!llMry Data for: Acetone- 2200 ppm/Temperature 72.0 to 78.0 

Date Mean % Taroet Std Dev % RSO Maximum Mi mmum N N ic % N in 

23 Oct 1987 
24 Oct 1987 
25 Oct 1987 

26 Oct 1987 72.9 97% 58 1% 75.0 70.2 7. 5. 85% 
27 Oct 1987 73.7 SB% . 75 1% 74.9 72.. 8 7 . 7. 100% 
28 Oct 1987 74.2 99% . 28 0% 74.6 73.9 5 . 5. 100% 

29 Oct 1987 74.7 100% 85 1% 75.5 73.4 8. 8. 100% 

30 Oct 1987 75.8 101% .92 1% 77.2 74.9 7. 7. 100% 
31 Oct 1987 76.5 102% . 88 1% 77.5 75.3 8 . 8. 100% 

1 '" 1987 76.7 102% . 93 1% 77.8 75.6 a . a. 100% 
2 ~ov 1987 76.1 :Ot% 57 1% 76.9 75.1 8. 8. 100% 
3 .~OV 1987 76 .1 101% 57 :% 76.9 75.3 a. a. 100% 
4 Nov 1987 76. a 101% 87 1% 77.1 75.0 8. 8 100% 
5 '" 1987 76.3 102% 84 1% 77.3 75.0 8. 8. iOO% 
6 Nov 1987 75.9 101% 90 1% 77.1 74.7 a. 8. 100% 
7 Nov 1987 75.9 101% .92 1% 76.9 74.7 8. a. 100% 
8 Nov 1987 76.1 101% 88 1% 77.3 75.0 a. a. 100% 
9 Nov 1987 75.8 101% 03 1% 77.6 74.7 8. a. 100% 

10 Nov 1987 75.1 100% .70 1% 76.1 74.4 8. 8. 100% 
11 '" 1987 73.1 97% 12 2% 75.8 72.2 8. a. 100% 
12 Nov 1987 72.8 97% . 56 1% 73.5 71.4 7 . 5. 86% 
1~ Nov 1987 73.0 97% 0. 00 0% 73.0 73.0 !. !. 100% 
Sumnary 75.3 100% 1. 52 " 77.8 70.2 138. 136. 99% 

• c , 
" • c 

• a. 
E 
• >--

Acetone- IRT (Rats) 
Acetone- 2200 ppm 

Mean & Standard Deviation 
From 23 Oct 1987 through 13 Nov 1987 
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Dai1~ Summation For Acetone- IRT (Rats) From 23 Oct 1987 through 13 Nov 1987 

Sll!IIMry Data 

Date 

23 Oct 1987 

24 Oct 1987 

25 Oct 1987 

26 Oct 1987 

27 Oct 1987 

28 Oct 1987 

29 Oct 1987 

30 Oct 1987 

31 Oct 1987 

1 Nov 1987 

2 Nov 1987 

3 Nov 1987 

4 Nov 1987 

5 Nov 1987 

6 Nov 1987 

7 Nov 1987 

8 Nov 1987 

9 Nov 1987 

10 Nov 1987 

11 Nov 1987 

12 Nov 1987 

1~ Nov 1987 

Sunmary 

for: Acetone- 11000 ppm/Temperature 

Mean 

73.0 

73.5 

73.5 

75.0 

75.8 

76.5 

77. a 
76.2 

76.3 

76.5 

76.3 

76.1 

76.8 

77.1 

76.4 

76.2 

75.3 

74.3 

74.5 

75.7 

% Target Std Dev % RSD Maximum Minimum 

97% 

98% 
98% 

100% 

101% 

102% 

103% 

102% 

102% 

102% 

102% 

102% 
102% 
103% 

102% 

102"< 
100% 

'" 99% 
101% 

1.28 2% 74.5 70.5 7. 
. 58 1% 74.3 72.8 7. 
.24 0% 73.8 73.2 5. 
.73 1% 75.7 73.6 8. 
.89 1% 77.1 74.4 7. 
.57 1% 77.2 75.3 8. 
.81 1% 78.1 76. a 8. 
.70 1% 77 • 75.3 8. 
.52 1% 77.2 75.6 8. 

.83 1% 77. s 75.6 8. 
1.11 1% 77.4 74.5 8. 
1.06 1% 77.4 74.7 8. 

.82 1% 77.6 75.7 8. 

.70 1% 78.0 76.1 8. 

.88 1% 77.9 75.3 8. 
80 1% 77.2 75.2 8. 

.95 1% 76.9 74.1 7. 
!. 00 1% 75.7 72.5 8. 
0.00 0% 74.5 74. 5 I. 
1.43 1% 78.1 70.5 138. 

Acetone- IRT (Rats) 
Acetone- 11000 ppm 

Mean & Standard Deviation 

N N 

5. 

7. 
5. 
8. 
7. 
8. 
7. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 
8. 
7. 
8. 
I. 

136. 

From 23 Oct 1987 through 13 Nov 1987 

72.0 to 78. a 
i' % N 1n 

85% 
100% 

100% 

100% 

100% 

100% 

88% 
100% 

100% 

tOO% 
100% 

100% 

100% 

100% 

100% 
100% 

100% 

100% 

100% 
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Daily SLI!IIJ!ation For Acetone- IRT (Rats) From 23 Oct 1987 throygh 13 Nov 1987 

Summary Data for: Acetone- 0 ppm/Relative Humidity 

Date Mean % Target Std Dev % RSD Maximum Minimum 

23 Oct 1987 

24 Oct 1987 

25 Oct 1987 

26 Oct 1987 

27 Oct 1987 

28 Oct 1987 

29 Oct 1987 

30 Oct 1987 

31 Oct 1987 

1 Mev 1987 

2 Nov 1987 

3 Nov 1987 

4 Nov 1987 

5 Nov 1987 

6 Nov 1987 

7 Nov 1987 

8 Nov 1987 

9 Nov 1987 

10 Nov 1987 

11 Nov 1987 

12 Nov 1987 

~3 Nov 1987 

Su!111lary 

65.2 120% 

61.5 U2% 

60.6 llO% 

67.9 123% 

60.3 UO% 
60.4 

64.0 

51.9 

54.7 

57.3 

53.1 

50.6 

50.5 
50.8 

51.5 

50.8 
49.0 

50.5 

49.7 

49.6 

47 .a 
45.0 

54.8 

110% 

116% 

94% 
100% 

104% 

97% 
92% 
92% 

92% 
94% 
92% 
89% 
92% 
9a% 
9a% 
85% 
82% 

100% 

4.07 5% 70.0 

5.25 9% 68.0 

3.93 6% 65.0 
7. 54 

.95 
9. 43 

9.10 

4. 56 

5.05 

2. 55 

2 .35 
1. 85 

1.31 

1. 49 

1. 92 

1. 91 

1.85 
2.07 

1.91 

2.88 
2.45 

0.00 

7.21 

11% 

2% 
16% 

14% 

9% 
9% 

" 4% 

" 3% 

3% 
4% 
4% 

4% 

" 4% 

6% 

5% 
0% 

13% 

79.0 

62.0 

74.0 

75.0 

60.0 
63.0 

62.0 
58.0 
54.0 

52.0 

53.0 
54.0 

54.0 

51.0 
53.0 

53.0 
53.0 

sz .a 
45.0 

79.0 

59.0 

54 a 
55 a 
59.0 

59. a 
49.0 

53.0 

47.a 

48.0 

53.0 

so. 0 
48.0 

48.0 

49.0 

49.0 

49.0 

46.0 
46.0 

47.0 

45.0 
45.0 
45.0 

45.0 

Acetone- IRT (Rats) 
Acetone- 0 ppm 

Mean & Standard Deviation 

6. 
8. 

8. 
7. 

7. 

7. 
8. 
7. 
8. 
8. 

8. 
8. 

8. 

8. 
8. 

8. 

8. 
8. 

8. 
a. 
8. 

1. 
163. 

N 

From 23 Oct 1987 through 13 Nov 1987 

40.0 to 70.0 

Min %Nin 

5. 100% 

8. 100% 
8. 100% 
5. 71% 

7. too,.; 
5. 71% 

5. 63% 
7. 100% 
8. 100% 
8. 100% 
8. 100% 
8. 100% 

8. 100% 
8. 100% 
8. 100% 
8. 100% 

8. 100% 
8. 100% 

8. 100% 

8. 100% 

8. 

!. 
155. 

1a0% 

100% 

96% 
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Oail:z: Sunmation For Aceton!l- IRT !Rats) From 23 De~ 1987 through 13 Nov 1987 

Sunmary Data 

Date 

23 Oct 1987 

24 Oct 1987 

25 Oct 1987 

26 Oct 1987 

27 Oct 1987 

28 Oct 1987 

29 Oct 1987 

30 Oct 1987 

31 Oot 1987 

1 Nov 1987 

2 Nov !987 

3 Nov 1987 

4 Nov 1987 

5 Nov 1987 

6 Nov 1987 

7 Nov 1987 

8 Nov 1987 

9 Nov 1987 

10 Nov 1987 

11 Nov 1987 

12 Nov 1987 

13 Nov 1987 

Sunrnary 

for: Acetone- HOLD ll/Relat1ve Humidity 

Mean % Target Std Dev % RSD Maximum Minimum 

60.8 111% 

59.3 1a8% 

58.0 1a5% 

59.8 1a9% 

51.3 93% 
53.0 96% 
56.0 102% 

52.7 96% 

56.7 103% 

2.79 " ss .a 57 .a 

2. 49 4% 62.0 54.0 

4.14 7% 55. a 54.0 

4. 71 " 65.0 52.0 

1.80 4% 53.0 49.0 

6.39 IZ% 62.0 47.0 

2. 00 " 60.0 54. a 

.58 l% 53. a 52. a 

4.74 .. 65.0 47.0 

Acetone- IRT (Rats) 
Acetone- HOLD *l 

Mean~ Standard Deviation 

N 

6. 
8. 

8. 
8. 
7. 

6. 
8. 
3. 

54. 

From 23 Oct 1987 through 13 Nov 1987 

40.a to 

N " % N 

6. taa% 

8. 100% 

8. 100% 

8. 100% 

7. 100% 

6. 100% 

8. 100% 

3. 100% 

54. 100% 
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Dail:r:: Sunmation For Acetone· IRT (Rats} From 23 Oct 1987 through 13 Nov 1987 

Sunmary Data 

Date 

23 Oct 1987 

24 Oct 1987 

25 Oct 1987 

25 Oct 1987 

27 Oct 1987 

28 Oct 1987 

29 Oct 1987 

30 Oct 1987 

31 Oct 1987 

1 '" 1987 

2 Nov 1987 

3 Nov 1987 

4 Nov 1987 

5 Nov 1987 

6 Nov 1987 

7 Nov 1987 

8 Nov 1987 

9 Nov 1987 

10 Nov 1987 

ll Nov 1987 

12 Nov 1987 

13 Nov !987 

Su11111ary 

for: Acetone· 440 ppm/Relative Humidity 

Mean 

52.6 

46.3 

49.1 

58.4 

51.3 

51.6 

66.7 

63.1 

64.0 

60.0 

59.0 

58.6 

58.4 

57.9 

58.5 

54.2 

52.6 

52.6 

51.5 

57.1 

% Target Std Dev % RSD Maximum Minimum 

96% 12.30 23% 69.0 37.0 

84% 4.68 10% 53.0 41.0 

89% 10.16 11% 54. a 37.0 

106% 5.18 9% 58.0 sz. a 

93% 1. so 3% 53.0 49.0 

112% 7. 52 12% 71.0 51.0 

121% 5.80 9% 75.0 59.0 

115% 1.89 3% 67.0 61.0 

U6% 4 63 7% 70.0 57.0 

109% 3.21 5% 66.0 56.0 

107% 1. 59 3% 61.0 57.0 

107% 1. 85 3% 61.0 56.0 

106% 1.92 3% 61.0 55.0 

105% 2. 85 5% 63.0 54.0 

106% 6.52 11% 74.0 53.0 

99% 2. 55 5% 58.0 52.0 

96% 2. 26 4% 56.0 49.0 

96> 1.92 4% 57.0 51 0 
94% .71 1% 52.0 51.0 

104% 6.97 12X 75.0 37.0 

Acetone- IRT (Rats) 
Acetone- 440 ppm 

Mean & Standard Deviation 

N 

5. 
7. 
7. 
8. 
7. 
8. 
8. 
8. 
8. 
8 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 

'· 140. 

From 23 Oct 1987 through 13 Nov 1987 

40.0 to 70.0 

N ,, % N in 

4. 80% 
7. 100% 

5. 71% 

8. 1aa% 

7. 100% 

7. 88% 
6. 75% 
8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

7. 88% 
8. 100% 

8. lOO% 
8 100% 

2. 100% 

133. 95% 
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Oail)r:: Sunrnation For Acetone- !RT (Rats] From 23 Oct 1987 through 13 Nov 1987 
SuTJmary Data 

Date 
23 Oct 1987 

24 Oct 1987 

25 Oct 1987 

26 Oct 1987 

27 Oct 1987 

28 Oct 1987 

29 Oct 1987 

30 Oct 1987 
31 Oct 1987 

1 Nov 1987 

2 Nov 1987 

3 Nov 1987 

4 Nov 1987 
5 Nov 1987 

6 Nov 1987 
7 Nov 1987 

8 Nov 1987 

9 Nov 1987 
10 Nov 1987 

11 Nov 1987 

12 Nov 1987 

13 Nov 1987 
Sunmary 

for: Acetone- 2200 ppm/Relative Kumidity 
Mean % Taroet Std Dev % RSO Maximum Minimum 

51.8 94% 
46.9 85% 
48. 1 88% 
62.5 114% 

55.1 100% 
56.5 103% 
59.4 108% 
55.7 101% 
54.7 100% 
56.0 102% 
55.5 101% 
54.2 99% 
54.7 100% 
54.5 99% 
53.7 98% 
53.5 97% 
54.0 98% 
53.5 "' 52. s (J5% 

54.6 99% 

9.36 18% 61.0 38.0 
4.10 9% 53.0 42.0 

9.89 21% 61.0 36. a 
3.82 6% 70.0 58.0 
4. 45 8% 62.0 48.0 

3. 78 7% 64.0 53.0 
3.16 5% 65.0 56.0 
2.05 4% 60.0 53.0 

1.16 2% 57.0 53.0 
1.20 2% 58.0 54.0 
1. 77 3% 58.0 52.0 
1.83 3% 57.0 52.0 
1.28 2% 57. a 53.0 
2.14 4% 57.0 51.0 

1.28 2X 55.0 52.0 
2.00 4% 57' 0 52.0 

z.zo 4% 58.0 51.0 
2.33 4% 58.0 51.0 

71 1% 53.0 52.0 
4.81 9% 70.0 36.0 

Acetone- IRT (Rats) 
Acetone- 2200 ppm 

Mean & Standard Deviation 

' 

5. 
7. 
7. 
8. 
7. 
8. 
8. 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 

8. 
8. 

8. 
2. 

140. 

From 23 Oct 1987 through 13 Nov 1987 

40.0 to 70.0 

' " % N in 

'· 80% 
7. 100% 

5. 71% 
a. !00% 
7. tOO% 

8. 100% 

8. 100% 

8. tOO% 

8. !00% 

8. :OO% 

8. :OO% 

8. 100% 

8. iDO% 

8. 100% 

8. 100% 

8. 100% 

8. tOO% 
8. 100% 

2. 100% 

13 7' 98% 
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Oai1~ Summation For Acetone- !RT (Rats} From 23 Oct 1987 throygh 13 Nov 1987 

Summary Data for: Acetone- 11000 ppm/Relative Humidity 40.0 to 70.0 

Oat~~: Mean % Target Std Dev X RSD Maximum Minimum N N io % N in 

23 Oct 1987 

24 Oct 1987 

25 Oct 1987 

26 Oct 1987 

27 Oct 1987 

28 Oct 1987 

29 Oct 1987 

30 Oct 1987 

31 Oct 1987 

1 '" 1987 

2 Nov 1987 

3 Nov 1987 

4 Nov 1987 

5 Nov 1987 

6 Nov 1987 

7 Nov 1987 

8 Nov 1987 

9 Nov 1987 

10 Nov 1987 

11 Nov 1987 

12 Nov 1987 

13 Nov 1987 

Summary 

51.8 94% 
48.4 88% 
51.6 84% 

61.9 113% 

55.4 101% 

57.3 104% 

58.4 106% 

55.5 101% 

54.2 99% 

53.7 88% 
55.0 100% 

54.5 '" 54.6 88% 
53.2 87% 
53.9 88% 
53.0 96% 
53.0 96% 
52 .6 96% 
so. a 91% 
54.4 88% 

7.40 14% 62.0 42.0 

4. 43 " 56.0 44.0 

10.66 m 66.0 38.0 

3.98 6% 68.0 54.0 

4.12 " 62.0 51.0 

4.71 ax 65.0 53.0 

2.39 4% 62.0 55.0 

1.41 " 58.0 54.0 

1 .75 3% 57 0 52.0 

1.83 3% 56.0 51. a 

1.85 3% 57.0 52.0 

t. 60 " 57.0 53.0 

l. 06 " 56.0 53. a 

l. 75 3% 56.0 st. a 

1.55 3% 57.0 52.0 

2.27 4% 57.0 50.0 

2.00 4% 56.0 50.0 

2.56 5% 57.0 50.0 

a. oo 0% 50.0 50.0 

4.48 " 68.0 38.0 

Acetone- IRT <Rats) 
Acetone- 11000 ppm 

Mean~ Standard Deviation 

5. 
7. 
7. 
8. 
7. 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
1. 

139. 

From 23 Oct 1987 through 13 Nov 1987 

5. 100% 

7. 100% 

5. 71% 
8. 100% 

7. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. COO% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

1. 100% 

137 99% 
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Daily Summation For Acetone- lRT (Rats) From 23 Oct 1987 through 13 Nov 1987 
SurmJary Data 
Date 
23 Oct 1987 
24 Oct 1987 
25 Oct 1987 
25 Oct 1987 
27 Oct 1987 
28 Oct 1987 
29 Oct 1987 
30 Oct 1987 
31 Oct 1987 
1 Nov 1987 
2 Nov 1987 
3 Nov 1987 
4 Nov 1987 
5 Nov 1987 
6 Nov 1987 
7 Nov 1987 
8 Nov 1987 
9 Nov 1987 

10 Nov 1987 
11 Nov 1987 
12 Nov 1987 
13 Nov 1987 
Sunmary 

for: Acetone- 0 ppm/Exhaust Air Flow 
Mean % Target Std Oev % RSO Maximum Minimum 

14.9 99% 
14.9 99% 
14.9 99% 
14.8 
14.9 
14.9 
14.9 
15.0 
14.9 
14.8 
14.8 
14.9 
14.9 
14.8 
14.9 
14.9 
14.8 
14.8 
14.8 
14.8 

14.8 
14.7 
14.9 

99% 

'" 99% 
99% 

100% 

99% 
99% 
99% 
99% 
99% 
99% 
99% 
99% 
99% 
99% 
99% 
99% 
98% 
98% 
99% 

.03 0% 15.0 

. 02 0% 14.9 

.01 0% 14.9 

.16 

.02 

. 04 

. OS 

.02 

. OS 

. 04 

.04 

.03 
03 

.03 

.02 

.02 

. 03 

. 14 

.02 

. 01 

.02 
0.00 

1% 

0% 

0% 

0% 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
ox 
0% 
0% 
1% 
0% 
0% 
0% 
0% 

14.9 
14.9 
14.9 
15.0 
15.0 
15.0 
14.9 
14.9 
14.9 
14.9 
14.9 
14.9 
14.9 
14.9 
14.9 

14.8 
14.8 
14.8 
14. 7 

14.9 
14.9 
14.9 
14.5 
14.9 
14.8 
14.8 
14.9 
14.8 

14.7 
14.8 

14.8 
14.8 

14.8 
14.8 
14.8 

14.8 

14.5 
14.8 

14.8 

14.7 
14. 7 

7 . 
8. 

8. 
7. 
7. 
4. 

8. 
8. 

8. 
8. 

8. 
7. 

8. 

8. 
7. 

7. 
8. 
7 . 
8. 

7. 
7. 
l. 

.07 0% 15.0 14.5 156. 

Acetone- IRT <Rats) 
Acetone- 0 ppm 

Mean & Standard Deviation 

N 

From 23 Oct 1987 through 13 Nov 1987 

12 D to 18.C 
Nin %Nin 

7. 100% 
8. 100% 
8. 100% 
7. 
7. 
4 

8. 

8. 
8. 

8. 
8. 

7 
8. 

8. 

7. 
7. 
8. 

7. 
8 . 

7. 

7. 
l. 

156. 

100% 
100% 
100% 
100% 

100% 
100% 

100% 
100% 
100% 

100% 
100% 

100X 

100% 

100% 
100% 

100% 

100% 
100% 

100% 
100% 
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Dail:t; Su!IJIIation For Acetone- !RT (Rats) From 23 Oct 1987 through 30 Oct 1987 
Sulllllary Data 

Date 

23 Oct 1987 

24 Oct 1987 

25 Oct 1987 

26 Oct 1987 

27 Oct 1987 

28 Oct 1987 

29 Oct 1987 

30 Oct 1987 

Sunmary 

for: Acetone- HOLD U/Exhaust Air F1 ow Range" 
Mean 

14.5 

14.4 

14.4 

14.3 

14.4 

14.3 

14.3 

14.4 

14.4 

% Target Std Dev % RSO Maximum Minimum 

96.4% .01 .1% 14.5 14.5 

96.0% .04 .3% 14.5 14.4 

96.0% . 02 .1% 14.4 14.4 

95.5% .11 .8% 14.4 14.1 

95.7% .01 0.0% 14.4 14.3 
95.4% . 05 .3% 14.4 14.3 

95.5% . 02 .1% 14.4 14.3 

95.9% . 04 .3% 14.4 14.3 

95.8% . 07 . 5% 14.5 14.1 

Acetone- IRT (Rats) 
Acetone- HOLD +1 

Mean ~Standard Deviation 
From 23 Oct 1987 through 30 Oct 1987 

12 0 to 18.0 
N N io 

6 6 

8 8 
8 8 
7 7 
7 7 
4 4 

8 8 
3 3 

51 51 
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Qail::r;: Sunmation For Acetone- IRT (Rats) From 23 Oct j987 through 13 Nov 1987 
SllliJilary Data 

Qate 

23 Oct 1987 

24 Oct 1987 

25 Oct 1987 

26 Oct 1987 

27 Oct 1987 

28 Oct 1987 

29 Oct 1987 

30 Oct 1987 

31 Oct 1987 

1 Nov 1987 

2 Nov 1987 

3 Nov 1987 
4 Nov 1987 

5 Nov 1987 
5 Nov 1987 
7 Nov 1987 

8 Nov 1987 

9 Nov 1987 

10 Nov 1987 

11 '" 1987 

12 Nov 1987 

13 Nov 1987 

SUlllllary 

for: Acetone- 440 ppm/Exhaust Air F1 ow 

MeSjn % Target Std Dev % RSD Maximum Minimum 

14.8 99% 

15.7 105% 

14.7 98% 
15.1 100% 

15.1 101% 

14.0 93% 
15.6 104% 

17.3 115% 
17.4 115% 

15.4 103% 

14 8 99% 
15.5 103% 

15.2 101% 

14.9 100% 

14.9 99% 
15.6 104% 

15.3 102% 

15.5 103% 

15.7 105% 

15.7 105% 

15.4 103X 

0.00 0% 14.8 14.8 

.27 2% 16.1 15.3 

.78 5% 15.8 14.1 

.56 4% 15.5 14.1 

.22 1% IS. 5 14.9 

1.32 9% 16.9 13.2 

1.61 10% 16.6 12.8 
.27 " 17.4 16.6 

.06 ox 17.5 17.3 

.92 6% ~7.5 15.0 

.14 1% 15. 1 14.7 

.43 3% 15.8 14.8 

.36 2% 15.8 14.9 

. 02 0% 15.0 14.9 

. 01 ox 14.9 14.9 

.34 " 15.9 14.9 

.31 2% 15.8 IS. I 

.35 2% 15.7 14.8 

.03 ox 15.7 15.6 

0.00 ox 1S.7 15. 7 
1.01 " 17.5 12.8 

Acetone- IRT (Rats) 
Acetone- 440 ppm 

Mean~ Standard Deviation 

N 
l. 

6. 
7. 

5. 
8. 
8. 
8. 
8. 
8. 
7. 

8. 
8. 
7. 
7. 
8. 
8. 
8. 
7. 
7. 
l. 

135. 

From 23 Oct 1987 through 13 Nov 1987 

12.0 to 

N io % N 
l. 100% 

6. 100% 

7. 100% 

5. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

7. 100% 

8. 100% 

8. 100% 

7. 100% 

7. 100% 

8. 100% 

8. 100% 

8. 100% 

7. 100% 

7. 100% 

l. 100% 

135. 100% 
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Dail:z: Sunn1ation For Acetone- IRT (Rats} From 23 Oct 1987 through 13 Nov 1987 

S~ry Data for: Acetone- 2200 ppm/Exhaust Air Flow 

Date Mean % Target Std Oev % RSD Maximum Minimum 

23 Oct 1987 14.8 99% 0.00 0% 14.8 14.8 1. 

24 Oct 1987 

25 Oct 1987 

26 Oct 1987 15.0 100% .27 2% 15.2 14.5 6. 

27 Oct 1987 15.2 101% .03 0% 15.2 15.1 7. 
28 Oct 1987 15.1 101% .02 0% 15.2 15.1 4. 
29 Oct 1987 15.1 101% .02 0% 15.1 15. 1 8. 
30 Oct 1987 15.1 101% . 02 0% 15.1 15. 1 8 . 
31 Oct 1987 15.1 101% . 03 0% 15.1 15.0 8 . 
I '" 1987 15.0 100% .04 0% 15.1 14.9 8. 
2 ~ov 1987 15.0 100% . 03 0% 15 .a 14.9 8 . 
3 ~ov 1987 15.1 100% 01 0% 15.1 15.0 7. 
4 Nov 1987 15.0 100% . 03 0% 15.1 15.0 8 . 
5 Nov 1987 15.0 100% .02 0% 15.0 15.0 8. 
6 Nov 1987 15.0 100% . 02 0% 15. 1 15.0 7. 
7 Nov 1987 15.1 100% . 02 0% 15. 1 15.0 7 . 
8 Nov 1987 15.0 100% . 02 0% 15.1 15.0 8 . 
9 Nov 1987 15.0 100% . 12 1% 15.1 14.7 7 . 

10 Nov 1987 15.1 101% . 03 0% 15.1 15.1 8 . 
11 Nov 1987 15.1 101% . 02 0% 15.1 15.1 7 . 
12 Nov 1987 15.1 ton: . 01 0% 15.1 15.1 7 . 
13 Nov 19§7 15.1 lOll'< 0.00 0% 15. 1 15.1 j. 
Sunmary 15.1 100% . 08 1% 15.2 14.5 133 . 

Acetone- IRT (Rats) 
Acetone- 2200 ppm 

Mean~ Standard Deviation 

N 

From 23 Oct 1987 through 13 Nov 1987 

12. a to 

N j' % N 

1. 100% 

6. 100% 

7. 100% 

4. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

7. 100% 

8. tOO% 
8. 100% 

7. 100% 

7. 100% 

8. 100% 

7. 100% 

8. 100% 

7. 100% 

7. 100% 

1. 100% 

133. 100% 

.~~------------------------------------------------------, 

' 
I: 
"­u 

3 
0 

"-

cr 

" " , • .J: 
X 
w 

• •• ' 

• •• ' 

• •• ' 

• •• ' 

• •• ' 

t ' 

> • 
' • • 

-+li 

' ' > . 
I 
J 

.~~~r-~-.~--r-~-.----r-~-r-.--r-,--.~,-~--~--,-~~ 
~ ~ ~ ~ ~ / / / / / / 

't,... 't,.. v ,.. ...... 't, .. .. .. -.if> 

... --B.:J.'L. 

18.0 

" 



Oail~ Summation For Acetone- IRT (Rats} From 23 Oct 1987 through 13 Nov 
Sunmary Data 

Date 
23 Oct 1987 

24 Oct 1987 

25 Oct 1987 

26 Oct 1987 

27 Oct 1987 

28 Oct 1987 

29 Oct 1987 

30 Oct 1987 

31 Oct 1987 

1 Nov 1987 

2 Nov 1987 
3 Nov 1987 
4 Nov 1987 

5 Nov 1987 

6 Nov !987 

7 Nov 1987 

8 Nov 1987 

9 Nov 1987 

10 Nov 1987 

ll Nov 1987 
12 Nov 1987 

13 Nov 1~87 

Sunmary 

for: Acetone- 11000 ppm/Exhaust Air Flow 

Mean 

15. 1 

15.4 
15.4 

15.5 
15.5 

15.5 

15.5 
15.4 

15.2 
15.2 

15.3 
15.4 
15.4 

15.5 
15.4 

15.4 

15.5 
15.5 
15.4 
15.4 

15.4 

% Target S td Oev % RSO Maximum Minimum 

101% 0.00 0% 15.1 15.1 

103%. . 24 2% 15.6 15.1 

103%. . 10 !X 15.6 15.4 

103% .10 1% 15.6 15.4 

103%. .02 " 15.6 15.5 

104%. .03 0% 15.6 15.5 

103%. . 06 0% 15.6 15.4 

103%. .04 0% 15.5 15.3 

101%. .19 " 15.5 15.0 

101%. .05 " 15.2 15.1 

102%. 09 1% 15.4 15.2 

103%. .03 " 15.4 15.4 

103% .03 0% 15.5 15.4 

103%. .03 0% 15.5 15.4 

103%. .04 " 15.5 15.4 

103% .15 1% 15.5 15.1 

103% .04 " 15.5 15.4 

103% . OS " 15.5 15.4 

103% .03 " 15.5 15.4 

103% 0.00 0% 15.4 15.4 

103% .13 " 15.6 15.0 

Acetone- IRT (Rats) 
Acetone- 11000 ppm 

Mean & Standard Deviation 

1987 

12 0 to 
N N ,, % N 

1. 1. 100% 

6. 6 . 100%. 
7. 7 . 100%. 
4. 4. 100%. 

8. 8. 100%. 

8. 8. 100% 

8. 8 . 100%. 
8. 8. 100%. 

8. 8. 100%. 
7. 7. 100% 

8. 8. 100% 

8. 8. 100% 

7. 7. 100% 
7. 7. 100% 

8. 8. 100% 

7. 7. 100% 
8. 8. 100% 
7. 7. 100% 

7. 7. 100% 
1. 1. 100% 

133. 133. 100% 

From 23 Oct 1987 through 13 Nov 1987 
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CIIAMBER UNIFORMITY DATA SHEET 

COMPOUND: Acetone IRT EXPOSURE ROOM NUMBER: 436 

TPV MEASUREMENTS 
~ ~ --- - -- --

CHAMBER: 7 J 2200 ppm lt8 J 11000 ppm #6/440 ppm 
DATE: 9118187 9/22187 9122187 

SAMPLE MONITOR MONITOR MONITOR MONITOR 
PORT READING %of Mean READING %of Mean READING %ofMean READING %of Mean 

BACK: ID 1240000.0 100.1% 3071000~0 97.5% 250600.0 96.7% 
2D 1244000.0 100.4% 3195000.0 101.4% 268800.0 103.7% 
38 1247000.0 100.7% 3079000.0 97.8% 256300.0 98.9% 
48 1261000.0 101.8% 3155000.0 100.2% 255800.0 98.7% 
5B 1237000.0 99.9% 3142000.0 99.8% 258200.0 99.6% 
68 1236000.0 99.8% 3188000.0 101.2% 265800.0 102.5% 

FRONT: IF 1229000.0 99.2% 3249000.0 103.1% 267100.0 103.0% 
2F 1229000.0 99.2% 3181000.0 IOU)% 264700.0 102.1% 
3F 1235000.0 99.7% 3136000.0 99.6% 255500.0 98.6% 
4F 1236000.0 99.8% 3098000.0 98.4% 258200.0 99.6% 
SF 1243000.0 100.3% 3119000.0 99.0% 254600.0 98.2% 
6F 1229000.0 99.2% 3185000.0 101.1% 255300.0 98.5% 

MEAN: 1238833.3 1()().()% 3149833.3 100.0% 259241.7 100.0% 
TPV: 9183.32 0.7% 52818.44 1.7% 5833.67 2.3% 

DPV: 1/JJ II II II Jill II JJ <0% J II JJ IIIII JJIIJ II J <0% /Ill I JJJJ JJ II Ill II <0% II JJ Ill JJ II II JJ Ill 

WPV MEASUREMENTS 
IN-LINE 1st 1220000.0 99.1% 3195000.0 100.3% 250600.0 97.5% 

2nd 1240000.0 100.7% 3244000.0 101.9% 262000.0 102.0% 
3od 1233000.0 100.2% 3114000.0 97.8% 258100.0 1()().5% 

MEAN: 1231000.0 100.0% 3184333.3 100.0% 256900.0 100.0% 
WPV: 10148.89 0.8% 65653.13 2.1% 5793.96 2.3% 

MONITOR TYPE: GC SERIAL II : N809422 
MONITOR DATA UX::ATION: 2B 
COMMENTS: Pre-Exposure Chamber balance. No Animals Present 

ENTEREDBY: ~L~L~T~re~"~'------------ DATE: 9/23187 REVIEWED BY: RJ Weigel :6Jt.il 

MONITOR 
READING %of Mean 

/JIJJ/JIIIIIIIIIJJ 

DATE: 3/18188 
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CHAMBER UNIFORMITY DATA SHEET 

COMPOUNU:"A~c~o~w~no~I~R~T ________________________ ___ EXPOSURE ROOM NUMBER:_,4"'36~--

TrV MEASUREMENTS 
CHAMBER: #6/440 oom #7 /2200 oom #8/11000 oom 

DATE: 10/28/87 10/28/87 10/28/87 
SAMPLE MONITOR MONITOR MONITOR MONITOR 

I'ORT READING %of Mean READING %of Mean READING %of Mean READING %of Mean 
BACK: IB 210700.0 100.2% 1064000.0 101.1% 5168000.0 98.4% 

28 212600.0 tOI.l% 1042000.0 99.0% 5330000.0 101.5% 
38 . 210800.0 100.3% 1048000.0 99.5% 5277000.0 100.5% 
48 209600.0 99.7% 1055000.0 100.2% 5269000.0 100.4% 
58 
68 

FRONT: IF 
2f 208200.0 99.0% 1054000.0 100.1% 5247000.0 100.0% 
3F 210500.0 100.1% 1054000.0 100.1% 5231000.0 99.6% 
4F 209200.0 99.5% 1053000.0 100.0% 5225000.0 99.5% 
5F 
6f 

MEAN: 210228.6 100.0% 1052857.1 100.0% 5249571.4 100.0% 
TPV: 1403.23 0.7% 6743.60 0.6% 50345.00 1.0% 

RPV: 111111111!11111111 0.6% 1111111111111 IIIII 0.1% IIIII /II/IIIII /Ill ~0% llll//llllfl/11111 

WPV MEASUREMENTS 
IN-LINE lSI 210700.0 100.0% 1064000.0 100.7% 5168000.0 98.2% 

2nd 211400.0 100.3% 1055000.0 99.8% 5261000.0 100.0% 
3rd 210200.0 99.7% 1051000.0 99.5% 5358000.0 101.8% 

MEAN: 210766.7 100.0% 1056666.7 100.0% 5262333.3 100.0% 
WPV: 602.77 0.3% 6658.33 0.69L_ _jl5007.02 __ !,I!_% ___ 

- - -- ···- --· 

MONITOR TYPE: GC SERIAL# :-"N'-"8"094""'22._ _____ _ 
MONITOR DATA LOCATION: 28 
COMMENTS: 8NW 52369 Pc!'a~g,co3;o6-------------------

Study with Rats 

«:NTERED 8 Y: ~L"L,_T,_,re!er.,.t _______ _ DATE: 10/28/8? REVIEWED BY: RJ Weigel -~v.) 

MONITOR 
READING %of Mean 

lllllflfl/1111111/ 

DATE: 3/18/88 



Study: Acetone Teratology 
Month/Year. 10/87 
Page: 1 

EXPOSURE OPERATION DISCUSSION SHEET 

INCLUDES DISCUSSIONS AND/OR EXPLANATIONS OF PROBLEMS AFFECTING ANlMAL 
ENVIRONMENT AND EXPOSURES. EXPLANATIONS ARE INCLUDED FOR DATA IN WHICH THERE 
WERE EXCURSIONS OF DAJL Y MEAN OR STANDARD DEVIATION BEYOND ALLOW ABLE 
OPERATING LIMITS OR EXCURSIONS OF INDIVIDUAL DATIJM BEYOND CRfTICAL LIMITS. 

STUDY: IR.T Acetone Inhalation Reproductive Teratology Study 

REPORTING PERIOD: October 23-31, 1987 
NOTE: 24 Hour Data Collection Period extends from-5:00a.m. to -5:00a.m. 

COMPILED BY : __ jjR;,;J:.., W~etl2' g<Jel __ :l!l:t>,tL-"i,y"J:._ __ _ 
1 

DATE: 11!9/87 

CHAMBER CONCENTRATION 

DATE 
10129187 

10/30/87 

DJSOJSSTON OR EXPLANATION 
Concentration in the 440 ppm chamber (797 ppm) exceeded the critical high operating limit 
(528 ppm) at 14:44. The excursion was caused by an overadjustment of the chemical delivery 
pump following a low reading the previous time. The operator adjusted the pump downward 
and continued exposures for the remaining 17 minutes of the exposure day. Exceeding the 
critical high resulted in automatic shutdown of exposure, but it was restarted immediately. 
Due to the high reading.% relative standard deviation exceeded the 10% limit for the 440 
ppm chamber. 
Following the misadjustment of the pump at the end of the previous day's exposure, the 
440 ppm chemical pump setting was intentionally set low and slowly brought to target over 
three successive readings. As a result, the concentration in the 440 ppm chamber exceeded 
the critical low operating limit (352 ppm) twice. The readings were 

342 ppm at 09:19 
322 ppm at 09:42 

At 10:04, the concentration in the 440 ppm chamber was 431 ppm. Daily mean concentra· 
tion and %RSD remained within the nonnallimics. 

TEMPERATURE & RELATIVE HUMIDITY 

DATE 
10/26187 

10128187 

DISOJSSJON OR EXPLANATION 
Relative h.umidity (79%) in the 0 ppm chamber exceeded the upper critical operating level 
(75%) at 15:46, soon after animal care had resealed the chambers. No adjustments were made 
and normal levels were maintained thereafter. 
At 15:30, environmental monitoring switch was off for animal observations and was left off 
until 02:04. Data was manually taken at that time and nonnal environmental monitoring 
was resumed 

CHAMBER FLOW & VACUUM 

DATE 
10/28!87 

DISQJ5SION OR EXPLANATION 
At 15:30, environmental monitoring switch was off for animal observations and was left off 
until 02:04. Data was manually taken at that time and nonnal environmental monitoring 
was resumed 

B.43 



Study: Acetone Teratology 
Month/Year: 11187 
Page: 1 

EXPOSURE OPERATION DISCUSSION SHEET 

INCLUDES DISCUSSIONS AND/OR EXPLANATIONS OF PROBLEMS AFFECTING ANIMAL 
ENVIRONMENT AND EXPOSURES. EXPLANATIONS ARE INCLUDED FOR DATA IN WHICH THERE 
WERE EXCURSIONS OF DAILY MEAN OR STANDARD DEVIATION BEYOND AlLOW ABLE 
OPERATING LIMITS OR EXCURSIONS OF INDIVIDUAL DA TIJM BEYOND CRITICAL LIMITS. 

STUDY: IRT Acetone Inhalation Reproductive Teratology Study 

REPORTING PERIOD: November 1-30, 1987 
N01E: 24 Hour Data Collection Period extends from-5:00a.m. to-5:00a.m. 

COMPILED BY: R.I. Wejge! ~J DATE: 1219187 

CHAMBER CONCENTRATION 

PATE DISCUSSION OR EXPLANATION 
No problems or excursions to report during this period. 

TEMPERATURE & RELATIVE HUMIDITY 

DATE PISQ!SS!ON OR EXPLANATION 
No problems or excursions to report during this period. 

CHAMBER FLOW & VACUUM 

DATE DISCUSSION OR EXPLANATION 
No problem.s or excursions to report during this period. 

B.44 



Dail~ S~tion For Acetone- IRT {Mice! From Z Dec !987 through l7 Dec 1987 

Sui!IMry Data 

Date 

2 Dec 1987 

3 Dec 1987 

4 Dec 1987 

5 Dec 1987 

6 Dec 1987 

7 0& 1987 

8 Dec 1987 

9 Ooo 1987 

10 Dec 1987 

11 '" 1987 

12 Dec 1987 

13 Dec 1987 

14 Dec 1987 

15 Dec 1987 

16 Dec 1987 

17 Dec 1987 
Sunmary 

for: Acetone- Room/Concentration 

Mean % Target Std Oev % RSO Maximum Minimum 

2.33[-1 23X 

1.80E-1 18% 
1.54[-1 15% 
1.49[-1 15% 
1.25E+D 125% 

1 SOE-1 15% 
1.40[-1 14% 
1.51£-1 15% 
1.32[-1 13% 
1.26[-1 13% 
1.28[-1 13% 
1.24[-1 12% 
1.17[-1 12% 
1.27[-1 13% 
1.27[-1 13% 
9.79~-2 10% 
2.10(-1 21% 

3.145[-2 13% 3.04[-1 1.37[-1 

3.377[-2 19% 2.70E-1 1.D6E-1 

2.597[-Z 17% 1.86[-1 7 .39E-2 

2.135[-2 14% 1.73[-1 8.87[-2 

4.233E+D 338% 1.66[+1 O.DOE+O 

2.129[-2 14% 2.24E-1 l.29E-1 

1. D74E-2 8% 1.54(-1 1.20(-1 

4.818£-2 31% 1.86[-1 D.DOE+O 

3 .94DE-2 30% 1.67[-1 D.DOE+O 

3.605[-2 19% 1.62[-1 0.00(+0 

3.639[-2 19% 1.58[-1 0.00[+0 

3.385[-2 27% 1.48[-1 O.DOE+D 

3.263[-2 28% 1.54[-1 0. OOE+O 

3.631[-2 19% 1.50E-l 0. DOE+O 

3. 490[-2 28% 1.50[-1 0.00[+0 

5.Q17E-2 51% 1.39[-1 D.OOE+O 

l.037E+O 494'.( 1.66[+1 O.ODE+D 

Acetone- IRT (Mice) 
Acetone- Room 

Mean & Standard Deviation 

N 

17. 
15. 
17. 
17. 
15. 
15. 
15. 
15. 
15. 
16. 
17. 
17. 
17. 
15. 
17. 
11. 

251. 

From 2 Dec 1987 through 17 Dec 1987 

O.OOE+O to Z.OOE+O 

N ie % N in 

17. 100% 

15. 100% 
17. 1DD% 

17. 1DD% 

14. 93% 
15. 1DD% 

15. 1DD% 

15. 1DO% 

15. 100% 

16. 100% 

17. 100% 

17. 100% 

17. 100% 

15. 1DD% 

17. lDO% 

11. 100% 

250. 100% 
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Dai1~ Summation For Acetone- TRT (Mic~l From 2 Dec 1987 through 17 Dec 1987 

SlJIIII'Iary Data 

Date 

2 Dec 1987 

3 Dec 1987 

4 Dec 1987 

5 Dec 1987 

5 Dec 1987 

7 Dec 1987 

a Ooo 1987 

9 Doe 1987 

10 Dec 1987 

11 Dec 1987 

12 Dec 1987 

13 Dec 1987 

14 Dec 1987 

15 Dec 1987 

16 Dec 1987 

17 Dec 1987 

Summary 

for: Acetone- 0 ppm/Concentration 

Mean % Target Std Dev % RSD Maximum Minimum 

9.93E-2 10% 
5.98E-2 6% 
3. 6DE-2 4% 
3. D8E-2 3% 
2.90E-1 29% 
5.59E-2 6% 
5.26E-2 5% 
4.46E-2 " 3.90E-2 " 1.19E-2 " 1. 27E-2 " 2.74E-2 3% 
1.92E-2 " 9.01E-J l% 
1. 54E-2 2% 

a. oo~+o 0% 

S.OOE-2 " 

2. 677E-2 m 1.20E-1 O.OOE+O 

3.367E-2 56% 1.46E-t O.OOE+O 

3.001[-2 83% 7 .60E-2 O.OOE+O 

3.179E-2 103% 7 .39E-2 O.OOE+O 

9.589E-1 330% 3.75E+O O.OOE+O 

3.144E-2 56% 9.50E-2 O.OOE+O 

3.195E-2 "' 8.02E-2 O.OOE+O 

3.828E-2 "' 8.55E-2 O.OOE+O 

3.811E-2 '" 8.23E-2 D.DOE+O 

2.589E-2 218% 7 .39E-2 O.OOE+O 

2.823E-2 223% 7 .GOE-2 O.OOE+O 
3.410E-2 124% 7.60E-2 O.OOE+O 

2.778E-2 144% 7.18E-2 O.OOE+D 

1.939E-2 215% 5.12E-2 D.OOE+O 

2.909E-2 189% 8.D2E-2 O.DOE+D 

O.ODOE+D 0% O.OOE+O O.DOE+D 

2.J73E-l 474% 3.75E+O D.OOE+O 

Acetone- IRT (Mtce) 
Acetone- 0 ppm 

Mean & Standard Deviation 

N 

17. 
15. 
17. 
17. 
15. 
15. 
16. 
15. 
15. 
l6. 

17. 

17 
17. 
15. 
17. 
11. 

252. 

From 2 Dec 1987 through 17 Dec 1987 , . 
•• 

~ 

E 
a. 
a. 
~ 

c 
0 .. 
~ 
~ , . .. 
c ,. 
0 
0 
c 
0 
u 

I t I ; I I t + •• " .-" .-" .-" .-" .-" •• • • • • , . 
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0.00[+0 

N io 

17. 
15. 
17. 
17 
14. 
15. 
16. 
15. 
15. 
l6. 

17. 

17 
17. 
15. 
17. 

1l. 
251. 

to 2.00E+J 

% N in 

100% 

100% 

100% 

100% 

93% 

100% 

100% 

1DO% 

1DO% 

100% 

100% 

100% 

100% 

100% 

1DD% 

100% 
100% 

> . 
0 



Dail~ Su~tion For Acetone- IRT [Mice} From 2 Dec 1987 through 17 De~ 1987 

Summary Data for: Acetone- HOLD 11/Concentration O.OOE+O to 2.00E+O 

Qate 14eoo % Target Std Dev % RSD Maximum Minimum N N ic % N in 

2 Dec 1987 6.53E-2 " 2.839E-2 43% 9.50E-2 O.OOE+O 17. 17. 100% 

3 Dec 1987 6.89E-3 1% 2.670E-2 387% 1.03E-1 0. OOE+O 15. 15. 100% 

4 Dec 1987 O.OOE+O 0% O.OOOE+O 0% O.OOE+O O.OOE+O 17. 17. 100% 

5 Ooc 1987 O.OOE+O 0% 0. OOOE+O "" O.OOE+O O.OOE+O 17. 17. 100% 

6 Dec 1987 9.99E-3 1% 2. 637E-2 264% 7.60E-2 O.DDE+O 15. 15. 100% 

7 Dec 1987 5.07E-3 1% 1.962E-2 387% 7 .SOE-2 O.ODE+O 15. 15. 100% 

8 Dec 1987 O.OOE+O 0% O.OODE+O 0% O.OOE+O O.OOE+O 16. 16 100% 

9 00< 1987 

10 Dec 1987 

11 Dec 1987 

12 Dec 1987 

13 Dec 1987 

14 Dec 1987 

15 Dec 1987 

16 Dec 1987 

17 7 

SUIIIIIIry 1.29E-2 lX 2.92DE-2 227X 1.03E-1 O.OOE+O 112. 112. 100% 

Acetone- .IRT CMicel 
Acetone- HOLD +1 

Mean 8. Standard Deviation 
From 2 Dec 1987 through 17 Dec 1987 , .. 

,. 
~ 

E 
a. 
a. -
c 
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Daily Summation For Acetone- IRT (Mice) From 2 Dec 1987 through 17 Dec 1987 
SUI!IIIary Data 

Datr 
2 Dec 1987 

3 Dec 1987 

4 Dec 1987 

5 Dec 1987 

6 '"" 
1987 

''"' 1987 

8 Dec 1987 

9 Dec 1987 

10 Dec 1987 

11 Dec 1987 

12 Dec 1987 

13 Dec 1987 

14 Dec 1987 

15 Dec 1987 

16 Ceo 1987 

17 Dec 1987 
Sunmary 

for: Acetone- 440 ppm/Concentration 

Mean 

4.42£+2 

4. 29£+2 

4 .34£+2 

4.42£+2 

4.50E+2 

4. 45£+2 

4.24£+2 

4.4DE+2 

4.39[+2 

4.40£+2 

4.46£+2 

4 .44£+2 

4.33£+2 

4.39[+2 

4.35E+2 

3. 76~·~ 
4.36£+2 

% Target 

101% 

97% 

'" 101% 

102% 

101% 

96% 
100% 
100% 
100% 
101% 

101% 

98% 
10D:t: 

99% 
85% ,,. 

Std Dev % RSD Maximum Minimum 

2.281£+1 5% 4.89£+2 4.11£+2 
2.868£+1 7% 4.72£+2 3.97£+2 

l.314E+1 3% 4.57£+2 4.07£+2 

2.118£+1 5% 4.71£+2 3.77[+2 

1.163£+1 " 4.71£+2 4.27£+2 
7 .251£+0 " 4.51£+2 4.21£+2 

1.489£+1 4% 4. 56£+2 4. 02E+2 

1.472£+1 3% 4. 79£+2 4.21£+2 
8.442£+0 " 4.52£+2 4.26£+2 
6.719£+0 2% 4.46[+2 4.26£+2 

3.415£+0 1% 4.49£+2 4.34£+2 
4.410E+O 1% 4.48E+2 4.32E+2 

6.137E+O 1% 4.47E+2 4.26E+2 
4.553[+0 1% 4.47E+2 4.27E+2 
7 .641£+0 " 4.45E+2 4.16E+2 
1.355£+2 36% 4.68£+2 7 .60~+0 
3.285£+1 .. 4.89£+2 7.60£+0 

Acetone- IRT (Mice) 
Acetone- 440 ppm 

N 

16. 
15. 
16. 
16. 
13. 
15. 
14. 
13. 
15. 
15. 
16. 
15. 
16. 
14. 
16. 
10. 

236. 

Mean & Standard Deviation 
From 2 Dec 1987 through 17 Dec 1987 

3.96£+2 to 4.84£+2 
N in % N in 

15. 94% 
15. 100% 

16. 100% 

15. 94% 
13. 100% 

15. 100% 

14. 100% 

13. lDO% 

15. 100% 

15. 1DO% 

16. 100% 
16. lDD% 

15. 100% 

14. 1DD% 

16. 100% 

8. 80% 
232. '" 
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Dail~ Summation For Acetone- !RT {Misel From ~ Des; 1~87 through 17 Dec 1987 

Sunmary Data 

Date 
2 Dec 1987 

3 Dec 1987 

4 Dec 1987 

5 Dec 1987 

6 o~ 1987 

7 Dec 1987 

8 Dec 1987 

9 0~ 1987 

10 Dec 1987 

11 Dec 1987 

12 Dec 1987 

13 Dec 1987 

14 Dec 1987 

15 Dec 1987 

16 Dec 1987 

17 12~ 1~87 
Sumnary 

for: Acetone- 2200 ppm/Concentration 

Mean % Target Std D!!:V % RSD Maximum Minimum 

2.2SE+3 102% 
2.20[+3 100% 
2 .19E+3 99% 
2 .19E+3 1DD% 

2.21E+3 101% 
2.19[+3 1DD% 
2.17E+3 98% 
2.19[+3 100% 
2.18E+3 99% 
2.l7E+3 98% 
2.17[+3 99% 
2.18E+3 99% 
2.18E+3 99% 
2.20E+3 100% 
2.20E+3 100% 
1.94~+~ S§l 
2.l8E+3 99X 

6.862E+1 3X 2.4SE+3 2.20E+3 

3.171E+1 1% 2.31[+3 2.18E+3 

1.573E+1 1% 2.22E+3 2.16E+3 

3. 65DE+1 " 2.24E+3 2. 08E+3 

1.84SE+1 lX 2.24E+3 2.18E+3 

1. 091E+l "' 2.2IE+3 2.17E+3 

1.642E+l lX 2.19E+3 2.13E+3 

5.362E+l " 2.25E+3 2.04E+3 

1.164E+l 1% 2.21E+3 2.17E+3 

1.473E+l 1% 2.19E+3 2.14E+3 

1.567E+l 1% 2.21E+3 2.1SE+3 

l.330E+1 1% 2.20E+3 2.16E+3 

1.162E+1 1% 2.19E+3 2.1SE+3 

l.l62E+l l% 2.23E+3 2.19E+3 

9.381E+O 0% 2.22E+3 2.18E+3 

6.775~+2 ~~:4 ~.20E+3 1-5~~+1 
1.458E+2 7l 2.45E+3 1.52E+1 

Acetone- IRT CM1ce) 
Acetone- 2200 ppm 

Mean & Standard Deviation 

N 

16. 
15. 
16. 
16. 
13. 
15. 
15. 
13. 
14. 
15. 
16. 
16. 
16. 
14. 
16. 
10. 

236. 

From 2 Dec 1987 through 17 Dec 1987 

1.98E+3 to 2.42E+3 

N '" % ~ in 

15. 94% 
15. 100% 

16. 1DO% 

16. 100. 
13. 100% 
15. 100% 
15. 100% 
13. 100% 
14. 100% 
15. 100% 
16. 100% 

16. 100% 

16. 100% 

14. 100% 

16. 1DD% 

i· ~0% 

234. 99% 
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Daily Sul!fnation For Acetone- !RT !Mice) From 2 Dec 1987 through 2. !)ec 1987 

Summary Data for: Acetone- 11000 ppm/Concentration 
Date Mean % Target Std Dev % RSD Maximum Minimum N 

2 Dec 1987 1.11E+4 101% 3.362E+2 3% 1.17(+4 1.07(+4 16. 

Summary 1.11(+4 101% 3.362(+2 3% l.l7E+4 l.D7E+4 16. 

Daily Summation For Acetone- lRT (Mice) From 3 De9 1987 through 17 Dec 

Summary Data for: Acetone- 6600 ppm/Concentration 
Date Mean % Target Std Dev % RSD Maximum 
3 Dec 1987 6.59(+3 100% 8.264E+l 1% 
4 Dec 1987 6.56E+3 99% 7.816(+1 1% 

5 Dec 1987 6.51E+3 

6 Dec 1987 6. 52E+3 
7 Dec 1987 

8 Dec 1987 
9 Dec 1987 

10 Dec 1987 

ll Dec 1987 
12 Dec 1987 
13 Dec 1987 

14 Dec 1987 

15 Dec 1987 

16 Dec 1987 
17 Dec 1987 
S-..m~ary 

5.61E+3 
6. 55(+3 

6.52E+3 
6.58E+3 

6.56E+3 
6. 53(+3 

6.63E+3 

6.50E+3 
6. 53E+3 

6.56(+3 

5.85E+3 
6.54E+3 

99% 

99% 
100% 

99% 
99% 

100% 

99% 

100% 
100% 

'" 100% 

'" 89'& 

991 

9.830E+1 

1.202E+2 
6.076E+1 
l.072E+2 

2.011E+2 
1.121E+2 

8.156E+1 
4.266(+1 

4.472E+1 

7 .954E+1 
4.7l2E+1 

5.577E+1 
2. 021(+3 

4.482E+2 

6. 77(+3 

6.72(+3 
6. 73E+3 

6.68(+3 
6.69E+3 

6.73E+3 
6.68E+3 

6.71E+3 
6.76E+3 

6.71E+3 

6.71E+3 
6. 62.E+3 

5.70E+3 

6.69E+3 
6.77E+3 

6. 77E+3 

Minimum 
6.45(+3 
6.44(+3 

6.37E+3 

6.32E+3 
6.52.E+3 
6.38(+3 

5.96E+3 
6.29(+3 

6.45E+3 
6.57E+3 

6.56E+3 
6.38(+3 

6.57(+3 
6.50(+3 

1.13(+2 

1.13E+2 

Acetone- IRT CM1ce) 
Acetone- 6600 ppm 

1987 

• 
15. 
16. 
16. 
14. 
15. 
14. 
12. 

14. 
15. 
16. 
16. 
16. 
14. 
16. 
10. 

219. 

Mean & Standard Deviation 
From 3 Dec 1987 through 17 Dec 1987 

9.90E+3 to 1.21E+4 

Nin %Nin 

16. 100% 
16. 100% 

S.94E+3 

N in 

15. 
16. 
16. 
14. 
15. 
14. 
12. 

14. 
15. 
16. 
16. 
16. 
14. 
16. 
9. 

218. 

to 7.26E+3 
% N in 

100% 
100% 

100% 
100% 

100% 
100% 

100% 
100% 

100% 

100% 
100% 

100% 

100% 
100% 

90% 

100% 
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Dail:J: SUIIIM.tion For Acetone- IRT (Mi!O!!:l From 2 Dec 1987 through 17 Qg~ 1987 

Surrmary Data 

Oat!:; 

2 Dec 1987 

3 Dec 1987 

4 Dec 1987 

5 Dec 1987 

60oc 1987 

7 Doc 1987 

8 Doc 1987 

9 Dec 1987 

10 Dec 1987 

11 Dec 1987 

12 Dec 1987 

13 Dec 1987 

14 Dec 1987 

15 Dec 1987 

16 Dec 1987 

l7 Dg!ji 1987 

S~.m~~~ry 

for: Acetone- Std. Gas/Concentration 

Me§;n 

2. 27E+3 

2.28E+3 

2.27E•3 

2. 28E+3 

2 .28[+3 

2.28(+3 

2.28E+3 

2.26E+3 

2.27E+3 

2.27[+3 

2.27E+3 

2.27(+3 

2.27E+3 

2.27E+3 

2.27E+3 

~-~7~+~ 
2.27E+3 

% Targ§t ~td Dev X RSD Maximum Minimum 

101% 

101% 

101% 

101% 

101% 

101% 

101% 

101% 

101% 

101% 

101% 

101% 

101% 

101% 

101% 

101% 

101% 

From 

3.516E+O 0% 2. 27E+3 2.26[+3 

3.24SE•O 0% 2. 28E•3 2.27(+3 

3.163E+O 0% 2.28E+3 2.27[+3 

3.474[+0 0% 2.28E+3 2.27[+3 

3.411E+O 0% 2.28E+3 2.27E+3 

1.656(+0 0% 2.28[+3 2.28(+3 

1.952E•O 0% 2.28[+3 2.27E+3 

3.324E+O 0% 2.27E+3 2.26E+3 

2.120[+0 "' 2.27[+3 2.26[+3 

2 .875E+O 0% 2.27E+3 2.26E+3 

2 .862E+O "' 2.27E+3 2. 26[+3 

3.674E•O 0% 2.27E•3 2 .26E+3 

3.678E•O 0% 2.27E•3 2.26E+3 

2.947E•O 0% 2.27E+3 2.26E+3 

2.595[+0 0% 2.27[+3 2.26E+3 

~~~~6E+O 0% 2,~7~+3 ~-~Zt+~ 
5.370E+O " 2.28E+3 2.26E+3 

Acetone- IRT (Mice) 
Acetone- Std. Gas 

Mean 
2 Dec 

~Standard Deviation 
1987 through 17 Dec 

2.03[+3 to 2.48E+3 

M M '" % N in 

17. 17. 100% 

14. 14. 100% 

17. 17. 100% 

17. 17. 100% 

15. 15. 100% 

15. 15. 100% 

15. 15. 100% 

16. 16. 100% 

15. 15. 100% 

17. 17. 100% 

17. !7. 100% 

!7. !7. 100% 

17. !7. !DO% 
!5. !5. 100% 

!7. !7. 100% 

u. !!. !OQ~ 

252. 252. 100% 

1987 
~~-----------------------------------------------, ... 
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Dail~ Summation FQr Acetone- IRT {Mis;ll From 2 Dec 1~§7 through 18 Dec 1~87 

Swnnary Data 

Datg 

2 Dec 1987 

3 Dec 1987 

4 Dec 1987 

5 Dec 1987 

6 Dec 1987 

7 Dec 1987 

8 Dec 1987 

9 Doc 1987 

10 Dec 1987 

11 Dec 1987 

12 Dec 1987 

13 Dec 1987 

14 Dec 1987 

15 Dec 1987 

16 Dec 1987 

17 Dec 1987 

18 D~ 1:i§7 
S~.m~~ary 

for: Acetone- Roan/Temperature 

Mean 

75.8 

75.0 

74.5 

74.7 

74.6 

74.1 

73.5 

73.5 

73.6 

73.4 

73.3 

73.4 

73.3 

73.3 

72.6 

73.2 

73.4 

73.8 

% Target Std Dev l RSO ~aximum Minimum 

105% 

104% 

103% 

104% 

104% 

103% 

1D2% 

1D2X 

1D2X 

1D2X 

102% 

102% 

102% 

102X 
101% 

102% 
1Q~j! 
103% 

.78 1% 71.1 74.7 7. 

.78 IX 76. a 74. a 8. 

.38 1% 74.9 73.9 8. 

.Zl "' 75.0 74.3 8. 

.22 "' 75.1 74.4 8. 

.67 1% 74.9 73.4 8. 

.24 "' 73.8 73.1 8. 

.20 "' 73.7 73.1 8. 

.31 "' 74.1 73.2 8. 

.31 "' 73.8 72.8 8. 

.20 "' 73.7 73.1 8. 

.26 "' 73.8 73.2 8. 

.26 0% 73.6 72.8 8. 

.26 "' 73.8 73 .D 8. 
2.16 " 73.7 66.9 9. 

.32 "' 73.6 72.5 8. 

·l~ "' 7~ .6 ~·~ 3. 
1.02 1% 77.1 66.9 131. 

Acetone- IRT CM1c~) 

Acetone- Room 
Mean & Standard Deviation 

N 

From 2 Dec 1987 through 18 Dec 1987 

69.0 to 75. a 

N ,, %N " 1. 14X 

5. 63% 

8. 100% 

8. 100% 

7. 88% 
8. 100% 
8. 100% 
8. 1DDX 

8. 1DDX 

8. 10D% 

8. IOD% 

8. 100% 

8. 100% 

8. 100% 

8. 89% 
8. 100% 

3. lOot 

12D. 92% 
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Dail~ Summation For Acetone- IRT {Micel From Z Dec }987 through 18 Dec 

Summary Data for: Acetone- 0 ppm/Temperature 

Date Mean % Target Std Dev X RSO Maximum Minimum 

2 Dec 1987 73.6 '" 3 Doc 1987 75.0 100% 

4 Doc 1987 75.3 1DO% 

5 Doc 1987 75.7 101% 

6 Dec 1987 75.8 1D1% 

7 Doc 1987 75.7 101% 

8 Dec 1987 75.3 1DO% 
9 Dec 1987 75.0 1DO% 

10 Dec 1987 75.0 1DO% 
11 Dec 1987 75.1 1DO% 

12 Dec 1987 75.2 1DO% 
13 Dec 1987 75.0 100% 
14 Dec 1987 74.7 1DO% 
15 Dec 1987 74.4 ,,. 
16 Dec 1987 74.1 ,,. 
17 Dec 1987 73.9 ,,. 
}8 12!:£ !987 74.1 99! 
Sunmary 74.9 1DO% 

.22 "' 73.9 73.2 

.66 1% 75.6 73.9 

.23 0% 75.6 74.8 

. 31 0% 76.2 75.3 

.34 0% 76.4 75.4 

. 66 1% 76.6 75.1 

.35 0% 75.9 74.9 

. 32 0% 75.4 74.5 

.38 " 75.7 74.4 

.29 0% 75.8 74.9 

. 33 0% 75.7 74.8 

.35 0% 75.5 74.4 

• 19 0% 75.0 74.5 

.26 "' 74.9 74.2 

. 29 "' 74.5 73.7 

.23 "' 74.3 73.7 

0.00 ~ 74.1 74.1 
. 7D IX 76.6 73.2 

Acetone- IRT CMice) 
Acetone- 0 ppm 

Mean & Standard Deviation 

1987 

M 

7. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 

1-
128. 

From 2 Dec 1987 through 18 Dec 1987 

7Z.O to 

M '" % M 
7. 1DO% 
8. 1DO% 
8. 100% 

8 . 100% 

8. 1DO% 
8 . 1DO% 

8. 1DO% 
8 . 1DO% 

8. 1DO% 
8. 10D% 

8 . 100% 

8. lDD% 

8 . 100% 

8. 100% 

8 . 100% 

8. 1DO% 

1- 1DO% 
128. 1DO% 
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Dai11 Summation For Acetone- IRT (Mice} Fr001 3D Nov 1987 through 18 Dec 1987 
Summary Data for: Acetone- HOLD #!/Temperature 72.D to 78. D 

Date "''" % Target Std Oev % RSO Maximum !olinimum ' ' ,, " 
,, 

30 Nov 1987 75.8 1D1% .14 " 76.0 75.7 5. 5. 100% 

1 Doo 1987 75.7 101% .31 " 76.2 75.2 8. 8. lOD% 
2 Dec 1987 75.2 100% .43 1% 75.8 74.6 8. 8. 100% 

3 D"" 1987 75.4 !DO> .59 1% 75.9 74.1 8. 8. 1DO% 
4 D .. 1987 75.2 !DO> .42 1% 75.8 74.5 8. 8. 100% 
5 D .. 1987 75.3 lD"' .12 " 75.5 75.2 8. 8. 100% 

6 Dec 1987 74.7 10"' .27 "' 75.2 74.4 8. 8. 1DDX 
7 Dec 1987 74.1 '" .73 1% 75.D 73.3 8. 8. 100> 
8 Dec 1987 73.8 "' .26 "' 74.2 13.3 8. 8. 100> 
9 Dec 1987 73.6 '" .26 "' 73.8 73.4 2. 2. 100> 

10 Dec 1987 

11 Doo 1987 

12 Doo 1987 

13 Doo 1987 

14 Doo 1987 

15 Dec 1987 

16 Dec 1987 

17 Dec 1987 

7 
Surrmary 75.0 100% .79 1% 76.2 73.3 71. 71. lDD% 

Acetone- IRT (Mice) 
Acetone- HOLD +I 

Mean s. Standard Devlatlon 
From 30 Nov 1987 through 18 Dec 1987 
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Dail~ Summation For Acetone- IRT {Mice] From 2 Dec 1~87 through 18 Dec 1987 

Summary Data for: Acetone- 44D ppm/Temperature 71 Oto 78.0 

Date Mean X Target Std Oev X RSO Maximum Minimum ' ' ;o " ;o 

2 Dec 1987 72.9 97% .39 1% 73.4 72.3 7. 7. lOOX 

3 Dec 1987 74.2 99% .69 1% 74.8 73.0 8. 8. 100% 

4 Ooc 1987 74.6 100% .32 0% 75.1 74.1 8. 8. 100% 
5 Dec 1987 75.0 !CO% .11 0% 75.1 74.8 8. 8. !CO% 
6 Dec 1987 75.0 !CO% .17 0% 75.4 74.9 8. 8. 100% 

7 Dec 1987 74.8 100% . 58 1% 75.4 74.2 8. 8. 100% 

8 Dec 1987 74.4 '" .35 0% 75.0 73.8 8. 8. 100% 

9 Dec 1987 74.2 99% .38 1% 74.7 73.6 8. 8. 100% 
10 Dec 1987 74.2 99% .38 0% 75.0 73.6 8. 8. 100% 
11 Dec 1987 74.3 '" .21 0% 74.8 74.1 8. 8. 100% 
12 Dec 1987 74.2 99% .30 0% 74.7 73.7 8. 8. 100% 
13 Dec 1987 74.4 99% .37 0% 75.0 74.0 8. 8. 100% 
14 Dec 1987 74.0 99% .22 0% 74.4 73.7 8. 8. 100% 

15 Dec 1987 74.1 99% .38 0% 74.5 73.5 8. 8. 100% 
16 Dec 1987 73.5 '" .37 " 74.3 73.1 8. 8. 100% 

17 Dec 1987 73.4 '" .26 0% 73.6 72.9 8. 8. 100% 

1~ giSi 19§7 73.6 98% O.OQ 0% 7~. § 7~. § 1. 1. 1DOX 
Sunmary 74.2 99% .64 IX 75.4 72.3 128. 128. 100% 

Acetone- IRT CMicel 
Acetone- 440 ppm 

Mean 8. Stand a.rd Deviation 
From 2 Dec 1987 through 18 Dec 1987 
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Dail~ Summation For Acetone- !RT (Mice} From 2 Dec 1987 through !8 Dec 1987 

Sunmary Data 

Date 

2 Dec 1987 

3 Dec 1987 

4 Dec 1987 

5 Dec 1987 

6 Dec 1987 

1 a~ 1987 

a Ooc 1987 

9 Dec 1987 

lD Dec 1987 

11 Dec 1987 

12 Dec 1987 

13 Dec 1987 

14 Dec 1987 

15 Dec 1987 

16 Dec 1987 

17 Dec 1987 

1§ Q!!:!i: 12§7 
Sunmary 

for: Acetone- 2200 ppm/Temperature 

Mean 

72 .D 

73.2 

73.9 

74.6 

74.6 

74.3 

73.7 

73.9 
74.1 

74.1 

74.1 
74.2 

73.9 

73.8 

73.3 

73.1 

73.2 

73.8 

% Target Std Dev % RSD Maximum Minimum 

96X 

'" '" '" "' '" '" "' '" "' ,,. 
99% 
98X 
98X 

"' "' '" '" 

.32 " 72.4 71.6 7. 

.69 1% 73.9 72.D a. 

.42 .. lX 74.5 73.5 a. 

.18 "' 74.9 74.4 a. 

.28 ox 75.0 74.2 a. 

.50 1% 74.9 73.8 a. 

.42 1% 74.3 72.8 a. 

.38 1% 74.4 73.2 a. 

.32 ox 74.4 73.4 a. 

.16 ox 74.3 73.9 a. 

. 21 ox 74.4 73.7 a. 
21 ox 74.5 13.9 a. 

.11 ox 74.0 13.7 a. 

.24 "' 74.0 13.3 a. 

.31 "' 74. D 73.1 a. 

.13 ox 73.3 i'3 .0 a. 
0.00 "' 73.~ 73.~ 1-

.69 1% 75.0 71.6 128. 

Acetone- IRT (Mice) 
Acetone- 2200 ppm 

Mean & Standard Deviation 

N 

From 2 Dec 1987 through 18 Dec 1987 

72.0 to 

N io X N 

4. 57% 
a. 10D% 

a. !DO% 

a. 100X 
a. 100X 

a. 100% 

a. 1DD% 

a. 100% 

a. 1DO% 

a. 100X 
a. 100X 

8. !00% 

a. 100% 

a. 1DD% 

a. !DO% 

a. 100X 
1. 100% 

125. "' 
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Dail~ Summation For Acetone- !RT {Mice! From 2 Dec 1987 through 18 Dec 1987 

Summary Data for: Acetone- 6600 ppm/Temperature 72.0 to 78.0 

Date Mean % Target Std Oev % RSD Maximum Minimum N N io % N io 

2 Dec 1987 74.1 99% .45 IX 74.7 73.5 7. 7. 100% 

30"' 1987 75.6 101% .77 1% 76.3 74.3 8. 8. 100% 

4 Dec 1987 76.2 102> .43 1% 76.9 75.7 8. 8. 100% 

5 Dec 1987 76.7 102> .17 " 76.9 76.4 8. 8. 100% 

6 Dec 1987 76.7 102> .39 1% 77.3 76.0 8. 8. 100% 
7 Dec 1987 76.3 102% .50 1% 77.0 75.8 8. 8. 100> 

8 '"' 
1987 75.9 101% .38 1% 76.4 75.1 8. 8. 100> 

9 '"' 
1987 75.9 101% .35 " 76.3 75.4 8. 8. 100X 

10 Dec 1987 76.1 102> .33 " 76.5 75.5 8. 8. 100. 
1l Dec 1987 75.9 101% .13 " 76.1 75.7 8. 8. 100% 

12 Dec 1987 75.8 101% .22 " 76.2 75.6 8. 8. 100% 

13 Dec 1987 75.9 101% .27 " 76.3 75.4 8. 8. 100% 
14 Dec 1987 75.5 101% .15 "" 75.8 75.4 8. 8. 100% 
15 Dec 1987 75.5 101% .14 "" 75.6 75.3 8. 8. 100> 
16 Dec 1987 75.0 100X .32 " 75.6 74.7 8. 8. 100% 
17 Dec 1987 73.9 '" .80 1% 75.0 72.9 8. 8. 100> 
18 Deli: 1~87 1~,7 ,.., 0. 00 ox 7J. 7 7J.7 j. 1. 100> 
Summary 15.1 101% .85 1% 17.3 7Z.9 128. 128. 

1 '"" 



Oail~ Summation For Acetone- IRT (Mice} From 2 Dec 1987 throuah 18 Dec 
Summary Data for: Acetone-

Date Mean % Target 
2 Dec 1987 46.7 85% 
3 Dec 1987 46.4 84X 
4 Doc 1987 48.9 88% 
5 Doc 1987 47.1 86% 
6 Dec 1987 45.9 83% 
7 Doc 1987 53.0 96% 
8 Doc 1987 56.6 103% 
9 Dec 1987 56.9 103% 

10 Dec 1987 56.1 102% 
11 Dec 1987 54.5 99% 
12 Dec 1987 54.1 98% 
13 Dec 1987 52.5 "' 14 Dec 1987 52.9 98% 
15 Dec 1987 53.6 97% 
16 Dec 1987 50.5 92% 
17 Dec 1987 50.8 92% 
18 Dec 1987 5~. 0 "' SUIIIIIary 51.7 94% 

0 ppm/Relative Humidity 

Std Oev % RSO Maximum Minimum 
.95 " 48.D 45.D 

1.51 " 48.0 44.0 
4.88 10% 55.0 43.0 

2. 64 6% 51.0 44.0 
l. 73 4% 49.0 43.0 

6.39 12% 61.0 42.0 

3.20 " 59.0 50.0 
2. 59 5% 61.0 54.0 

2.70 5% 59.0 50.0 
2.51 5% 58.0 50.0 
1.36 " 56.0 52.0 
2.33 4% 55.0 49.0 

2.80 5% 56.0 47.0 

3.07 6% 56.0 47.0 
3.85 8% 54.0 42.0 

1.16 " 52.0 49.0 
0.00 0% 5J. 0 53.0 
4. 51 9% 61.0 42.0 

Acetone- IRT CM1ce) 
Acetone- 0 ppm 

1987 

4D.O to 70.0 

N N lo % N ;, 
7. 7. 1DD% 

8. 8. 100% 

8. 8. 100% 

8. 8. 100% 

8. 8. 100% 
8. 8. 100% 

8. 8. 1DO% 
8. 8. 100% 
8. 8. 100% 
8. 8. 100% 
8. 8. 100% 
8. 8. 100% 
8. 8. 100% 
8. 8. 100% 
8. 8. 100% 

8. 8. 100% 
l. l. 100% 

128. 128. 100% 

Mean & Standard Deviation 
From 2 Dec 1987 through 18 Dec 1987 
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Dail~ Summation Fgr Acetone- IRT (Mice} From 3D Nov 1987 through 18 Dec 1~87 

Sul!lllary Data for: Acetone- HOLD It/Relative Humidity 4D.D to 70.0 

Date Mean % Target Std Oev % RSO Maximum Minimum ' ' ;, " ;, 

30 Nov 1987 56.4 103% 3.82 7% 62.0 51.0 7. 7. 100% 

1 '" 
1987 59.0 107% 2. 67 5% 62.0 55.0 8. 8. 100% 

2 Dec 1987 56.3 102% 2. 71 " 60.0 52.0 8. 8. 100% 

3 Dec 1987 54.9 '""' 2.30 .. 59.0 52.0 8. 8. 100% 
4 Dec 1987 56.9 103% 2.80 " 61.0 54.0 8. a. 100% 

5 Dec 1987 53.4 "' 2.07 .. 56.0 50.0 8. 8. 100% 

6 Dec 1987 51.0 "' 2.00 " 53.0 47.0 8. 8. 100% 
7 Dec 1987 48.0 "' 1.41 " 49.0 47.0 2. 2. 100% 
8 Dec 1987 

9 Dec 1987 

10 Dec 1987 

11 '" 1987 

12 Dec 1987 

13 Dec 1987 

14 Dec 1987 

15 Dec 1987 

16 Dec 1987 

17 Dec 1987 

18 Dec 1987 
SUIIIIIII.ry 55.1 100% 3. 71 " 62.0 47.0 57. 57. 100% 

Acetone- IRT CMlce) 
Acetone- HOLD •I 

Mean II. Standard Deviation 
F"rom 30 Nov 1987 through 18 Dec 1987 
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Dail~ Summation For Acetons- IRT (Mice! From 2 Dec 1987 through 18 Dec 1987 

Surnnary Data 

Date 
2 Dec 1987 

3 Dec 1987 

4 Dec 1987 

5 Qec 1987 

6 Dec 1987 

7 Dec 1987 

8 Dec 1987 

9 Dec 1987 

10 Dec 1987 

11 Dec 1987 

12 Dec 1987 

13 Dec 1987 

14 Dec 1987 

15 Dec 1987 

16 Dec 1987 

17 Dec 1987 

18 0§!!;; 1987 

Sunmary 

for: Acetone- 440 ppm/Relative Hum1dity 

Mean 

55.6 

54.1 

56.6 

56.3 

54.9 

54.7 

54.1 

58.0 

55.5 

54.9 

52.1 

52.9 

51.9 

56.9 

53.1 

49.2 

51.0 

54.4 

% Target 

101% 

98% 
1a3% 

102% 

100% 

100% 

98% 
105% 

101% 

100% 

95% 
96% 
94% 

103% 

57% 
90% 
~3% 

59% 

Std Oev % RSO Maximum Minimum 

2.94 5% 59.0 51.0 

3. 48 " 59.0 48.0 

3.42 6% 52. a 51. a 

2.31 4X 59.0 53.0 

2.47 5X 57.0 50.0 

3.45 6% 59.0 50.0 

2. 70 5X 59.0 50.0 

2.45 4% 60.0 53.0 

4.14 7% 60.0 47.0 

3.40 6% 59.0 49.0 

4.73 " 57.0 45.0 

2. 47 5% 55.a 4La 

3.44 7% 56. a 45.0 

6.56 12% 62.0 45.0 

4.67 5% 62.0 5J.O 

2.31 5% 51.0 45.0 

O.OD 0% 51. a 51.0 

4.01 7% 62.0 45.0 

Acetone- IRT (Mtce) 
Acetone- 448 ppm 

N 
7. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
a. 
8. 

a. 
8. 

8. 
a. 
1-

128. 

Mean & Standard Deviation 
From 2 Dec 1987 through 18 Dec 1987 

40.0 to 

N '" % N 
7. 100% 

8. 10a% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. IOOX 

a. 100% 

a. 100% 

8. 100% 

a. tao% 

8. 100% 

a. 100% 

8. 100% 

1- IOOX 

128. IOOX 
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Dail~ Summation For Acetone- IRT {Mice! From ~ Dec 1987 throuoh 18 Dec 1~87 

Summary Data for: Acetone- 2200 ppm/Relative Humidity 40.D to 7D. D 
Oat§ Mean % Target Std Oev % RSD Maximum M1 nimum N N '" " '" 

2 Dec 1987 52.3 '" 5.82 "' 61.0 47.0 7. 7. !COX 
3 Dec 1987 47.6 "' 1.77 " 50.0 45.0 8. 8. lOOX 
4 Oeo 1987 54.6 99X 4.87 " 60.0 48.0 8. 8. lOOX 
5 Oeo 1987 57.1 104% 2.70 " 60.0 53.0 8. 8. lOOX 
6 Dec 1987 57.4 104% 2.20 " 61.0 54.0 8. 8. lOOX 
7 Dec 1987 56.9 103% 2.23 " 59.0 54.0 8. 8. lOOX 
8 Oeo 1987 57.8 105% 2.66 " 60.0 52.0 8. 8. lOOX 
9 Oeo 1987 58.8 107% 2.25 " 61.0 54.0 8. 8. 100% 

10 Dec 1987 55.0 lOOX 4.11 " 59.0 46.0 8. 8. 100% 
11 Dec 1987 53.7 '" 1. 58 " 57.0 52.0 8. 8. 100% 
12 Dec 1987 52.5 95% 2. 51 " 56.0 49.0 8. 8. 100% 
13 Dec 1987 52.5 95% 2.20 4% 55.0 48.0 8. 8. 100% 
14 Dec 1987 51.5 "' 3.34 6X 56.0 45.0 8. 8. 100% 
15 Dec 1987 51.6 "' 2. 50 5% 54.0 46.0 8. 8. 100% 
16 Dec 1987 51.6 '" .74 " 52.0 50.0 8. 8. 100% 
17 Dec 1987 47.1 86X 1.96 " 50.0 45.0 8. 8. 100% 

I§ ~ec 1987 4§.0 §7~ 0.00 "' 4§. Q 48.0 j. j. 100% 
Slmftilry 53.6 97X 4.36 ax 61.0 45.0 128. 128. 100% 

Acetone- IRT ( M 1 ce) 
Acetone- 2200 ppm 

Mean &. Standard Devi at ian 
F'rom 2 Dec 1987 through 18 Dec 1987 
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Dail~ Summation For Acetone- IRT {Micel From 2 Dec 1~87 through 18 Dec 1987 
Sunrnary Data 
Date 

2 Dec 1987 

3 Dec 1987 
4 Dec 1987 

5 Oeo 1987 

6 Dec 1987 

7 Dec 1987 

8 Oeo 1987 

9 Oeo 1987 

10 Dec 1987 

11 Dec 1987 

12 Dec 1987 

13 Dec 1987 

14 Dec 1987 

15 Dec 1987 

16 Dec 1987 

17 Dec 1987 

H! Qec 19§7 
Surnnary 

for: Acetone- 6600 ppm/Relative Humidity 
Mean 

54.6 
49.2 

52.9 

53.7 
56.5 

58.5 

58.6 
58.1 

59.9 

50.6 
47.9 

47.6 

46.6 

51. a 
51.2 
47.9 
48.0 

52.8 

% Target 
99% 
90% 

96% 
98% 

103% 

106% 

107% 
106% 

109% 
92% 

87% 
87% 

85% 
93% 
93% 
87% 
87% 
96% 

~t2 Dev % RSD Maximum Minimum 
5.88 11% 64.0 49. a 

3. 28 7% 52.0 43.0 

5.22 10% so.a 47. a 

3.52 7% 58.a 47 .a 

3.42 6% 5a.a 50.0 

1.85 3% 61.0 56.a 
3.62 6% 62.0 51. a 

3.23 6% 63.0 52.0 
.64 1% 61.0 59.0 

5.83 12% 61.0 47 .a 

2.23 5% 50.0 -13.0 

1. 51 3% 50.0 .:.5. 0 

2. 50 5% 49.0 -11.0 

5.15 10% 58.0 LO.O 

l. 04 2% 52.0 -19.0 

1.81 4% 50.0 L5.0 

000 "' 48.0 .:.~.o 

5.47 10% 64.0 40.0 

Acetone- IRT (Mice) 
Acetone- 6600 ppm 

N 
7. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
1. 

128. 

Mean & Standard Deviation 
From 2 Dec 1987 through 18 Dec 1987 

40.0 to 70.0 
N ;, % N ;, 

7. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. lOa% 

8. 100% 

8. 100% 

8. 100% 

I. 100% 

128. 100% 
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Dail~ Summation For Acetone- IRT (Mice} From 3D Nov 1987 through 18 Dec 1987 

Sumnary Data for: Acetone- HOLD #1/Exhaust Air Flow 12.0 to 18.0 

Date Mean % Target Std Dev % RSD Maximum Minimum ' ' ic % ' ic 

30 Nov 1987 15.5 103% .43 " 15.8 14.7 7. 7. 10D% 

1 Dec 1987 15.8 105% .02 0% 15.8 15.8 8. 8. 100% 

2 Dec 1987 15.8 105% .05 ox 15.9 15.7 8. 8. 10D% 

3 Dec 1987 15.7 105% .03 0% 15.8 15.7 8. 8. 10D% 

4 Dec 1987 15.6 1D4% .14 1% 15.8 15.5 8. 8. 1DO% 

5 Dec 1987 15.7 105% .11 1% 15.9 15.5 8. 8. lDO% 

6 Dec 1987 15.8 IDS% .02 ox 15.8 15.7 8. 8. 100X 

7 Dec 1987 15.8 105% .03 0% 15.8 15.7 8. 8. 100% 

8 Dec 1987 15.8 105% .04 ox 15.9 15.7 8. 8. 100% 

9 Dec 1987 15.8 105% .03 0% 15.8 15.8 2. 2. 100% 

10 Dec 1987 
11 Dec 1987 
12 Dec 1987 
13 Dec 1987 
14 Dec 1987 
15 Dec 1987 
16 Dec 1987 
17 Dec 1987 
1 0 7 
SUIIIIIilry 15.7 105% .16 1% 15.9 14.7 73. 73. 100% 



Qail~ Summgtion For Acetone- IRT (Mice) From 2 Dec 1987 throuch 18 Dec 1987 
SU!IIIlary Data 
Date 

2 Dec 1987 
3 Dec 1987 
4 Dec 1987 
5 Doe 1987 
6 Dec 1987 
7 Dec 1987 
8 Dec 1987 
9 Dec 1987 

1D Dec 1987 
11 Doe 1987 
12 Dec 1987 
13 llec !987 
14 Dec 1987 
15 Dec 1987 
16 Dec 1987 
17 Dec 1987 

18 0~ 19§7 
SU111111ry 

for: Acetone- 0 ppm/Exhaust Air Flow 
Mean % Target S~d Dev % RSD Maximum Minimum N 

15.2 1D1% . D5 "' 15.3 15.1 7. 
15.1 1D1% .02 "' 15.1 15.1 8. 
15.1 1Dl% . D5 0% 15.2 15.1 8. 
15.1 1D1X .02 0% 15.2 15.1 8. 
15.1 1D1X .04 0% 15.2 15.1 8. 
15.2 1D1% .03 0% 15.2 15.1 8. 
15.2 1D1% .04 0% 15.2 15.1 8. 
15.1 101% .D7 0% 15.2 J5.D 8. 
15.2 1D1% .D4 11% 15.2 15.1 8. 
15.2 101% .02 ox 15.2 15.1 8. 
15.2 lDl% .02 ox 15.2 15.1 8. 
15.1 1D1% 02 ox 15.2 15.1 8. 
15.1 IDI% .02 0% 15.2 15.1 8. 
15.1 !Dl% . D2 0% 15.1 15 .I 8. 
15.1 1D1% .D1 0% IS .1 IS .1 8. 
15.2 101% .D5 0% 15.2 15.1 8. 
15.~ 101% O,DD ox l~-~ !5.~ 1. 
15.1 lDl% . D5 ox 15.3 15.0 128. 

Acetone- IRT <Mtce) 
Acetone- 0 ppm 

Mean & Standard Deviation 
From 2 Dec 1987 through 18 Dec 1987 

12.D to 
N io % N 

7. 1DD% 
8. 1DO% 

8. 1Dil% 
8. 1DD% 
8. 1DDX 
8. 1DD% 
8. lDD% 
8. 1DIJX 

8. !DO% 
8. 1DD% 
8. 10D% 
8. 11JOX 
8. 100% 
8. 100% 
8. 100% 
8. 1Dil% 

1. 1DOX 

128. lDD% 
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Dail~ Summation For Acetone- IRT (Micej From 2 Dec 1987 through 18 Dec 1987 
Summary Data for: Acetone- 440 ppm/Exhaust Air Flow 

Date 
2 Dec 1987 

3 Dec 1987 
4 Dec 1987 

5 Dec 1987 

6 Dec 1987 
7 Dec 1987 
8 Dec 1987 

9 Ooc 1987 
10 Dec 1987 

11 Dec 1987 
12 Dec 1987 

13 Dec 1987 
14 Dec 1987 

15 Dec 1987 
16 Dec 1987 
17 Dec 1987 

l§ QISl 1987 
Stmnary 

Mean Z: Targ!i:t 
16.4 109% 
16.8 112% 
15.3 102X 
15.0 100% 

15.7 105% 
16.1 107% 
14.6 "' 15.7 105% 

16.0 106% 
15.7 104% 

15.6 104% 
15.5 104% 

15.5 104% 
15.8 105% 
15.9 106% 
15.3 102% 

l~.Q 10~ 
15.7 104% 

~td Dev ~ R~Q Maximum Minimum 

.16 " 16.6 16.1 

.16 " 16.9 16.4 

.98 sx 16.9 14.5 

.19 " 15.1 14.5 

.38 " 15.9 15.1 

.15 " 16.2 15.9 
1.01 " 16.2 13.9 

1.11 " 16.3 13.9 
.28 " 16.4 15.5 

.14 " 15.9 15.5 

.oz 0% 15.6 15.5 

.04 "' 15.6 15.5 

. oz 0% 15.6 15.5 

.19 " 16.0 15.5 

.oz 0% 16.0 15.9 

.40 " 16.0 15.0 
0.00 "' l~-Q ~~-a 

.68 " 16.9 13.9 

Acetone- IRT (Mice) 
Acetone- 440 ppm 

' 7 .• 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
l. 

128. 

Mean & Standard Deviation 
From 2 Dec 1987 through 18 Dec 1987 

12.0 to 

' ;, " 7. 100% 
8. 100% 
8. 100% 
8. 100% 
8. 100% 
8. 100% 
8. 100% 
8. 100% 

8. 100% 
8. 100% 
8. lOOX 
8 . 100% 
8. 100% 

8. lOll% 
8. 100% 
8. lOll% 
l. }OOX 

128. 100% 
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Dail~ Summation For Acetone- IRT {Micel From 2 De~ 1987 through 18 Dec 1987 

Summary Data for: Acetone- 2200 ppm/Exhaust Air Flow 

Date 

2 Dec 1987 

3 '"" 
1987 

4 Dec 1987 

5 '"" 
1987 

6 Dec 1987 

7 Dec 1987 

8 '"" 
1987 

9 Dec 1987 

10 Dec 1987 

11 Dec 1987 

12 Dec 1987 

13 Dec 1987 

14 Dec 1987 

15 Dec 1987 

16 Dec 1987 

17 Dec 1987 

1~ Dm< 1~87 
5Lm!llry 

Mean % Terget Std Ogy % RSD Maximum Hi nimum ' 15.9 

16.0 

15.9 

15.9 

15.9 

15.9 

16. a 
15.7 

15.8 

15.7 

15.7 

15.6 

15.6 

15.6 

15.6 

15.5 

l~-~ 
15.8 

106% 

107% 

106% 

106% 

106% 

1D6X 

1D6% 

1D5% 

1D5% 

1D5% 

104% 

104% 

104% 

104% 

104% 

104% 

103~ 

1DS% 

.29 " 16.3 15.3 

.03 " 16.0 16.0 

.19 1% 16.1 15.7 

.09 1% 16.D 15.7 

.03 "' 16. a 15.9 

.03 "' 16. a 15.9 

.04 "' 16.0 15.9 

.14 1% 16.0 15.6 

.03 "' 15.8 15.7 

.05 ox 15.8 15.6 

.02 " 15.7 15.6 

.04 "' 15.7 15.6 

.02 " 15.6 15.6 

.03 " 15.6 15.5 

.03 "' 15.6 15.5 

.04 " 15.6 15.5 

D.OD "' l~·~ l~·~ 
.18 " 16.3 15.3 

Acetone- IRT (Mice) 
Acetone- 2200 ppm 

7. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
1. 

128. 

Mean~ Standard Deviation 
From 2 Dec 1987 through 18 Dec 1987 

12.0 to 

' '" " 7. 1DO% 

8. 100% 

8. 100% 

8. 100> 

8. 100X 

8. 1DD% 

8. 100% 

8. 10D% 

8. 10D% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

8. 100% 

1. 1001 

128. 1001 
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Dail~ Summation For Acetone- IRT {Mice! From 2 Dec 1987 through 18 Dec 1987 

Sunmary Data 

Date 

2 Dec 1987 

3 Doc 1987 

4 Dec 1987 

5 Doc 1987 

6 Doc 1987 

7 """ 
1987 

8 Dec 1987 

9 Dec 1987 

10 Dec 1987 

11 Dec 1987 

12 Dec 1987 

13 Dec 1987 

14 Dec 1987 

15 Dec 1987 

16 Dec 1987 

17 Dec 1987 

l~ ~!!:C 1987 
Sunmary 

for: Acetone- 6600 ppm/Exhaust Air Flow 

Mean t Targ§t ~t2 Oev % RSO Ma21:imum Minimum 

16.4 1D9% 

16.2 1D8% 

16.0 1D7% 

16.6 111% 
16.4 l!IJX 
16.3 !09% 

16.2 lOS. 
16.0 107% 

15.8 105% 

15.7 105% 

15.7 104% 

15.6 1D4% 

15.6 1D4% 

15.7 105% 

15.8 105% 

15.5 103% 

1~.4 103% 

16.0 106> 

. 43 3% 16.6 15.4 

.15 " 16.6 16.1 

.28 " 16.5 15.8 

.47 3X 17.0 15.8 

.30 " 16.9 16.3 

.04 " 16.4 16.2 

. 03 " 16.2 16.1 

.10 " 16.2 15.9 

.15 " 16.0 15.7 

.10 " 16.0 15.7 

.02 ox 15.7 15.6 

. 03 ox 15.7 15.6 

.02 " 15.7 15.6 

.06 " 15.8 15.6 

.07 " 15.9 15.7 

.22 " 15.9 15.2 

0. Q2 Q> 15.4 1~.4 
.39 " 17.0 15.2 

Acetone- IRT CMtce) 
Acetone- 66<l<l ppm 

Mean & Standard Deviation 

N 
7 . 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
1. 

128. 

From 2 Dec 1987 through I 8 Dec 1987 

12.D to 

N ,, XN 

7. 100% 

8. 100% 

8. lOll% 

8. !Oil% 

8. 1011> 

8. !OIIX 

8. lOll> 

8. !OIIX 

8. lOll> 

8. !Oil% 

8. 100% 

8. 100% 

8. 10D% 

8. 100% 

8. 100% 

8. 100% 

1. !QO% 

128. !Oil> 
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CHAMBER UNIFORMITY DATA SHEET 

COMPOUND:-'A"ceC<;IO'!"'ne'-IR"'-'T~------------- EXPOSURE ROOM NUMBER:_,4:=:36"-----

TPV MEASUREMENTS 
CHAMBER: #6/440 ppm #7 /2200 ppm #8/ 6600 ppm 

DATE: 1216/87 1216/87 1216/87 
SAMPLE MONITOR MONITOR MONITOR 

PORT READING %of Mean READING %of Mean READING %of Mean 
BACK: 18 214500.0 100.0% 1055000.0 100.4% 3038000.0 100.5% 

2B 
38 214000.0 99.8% 1055000.0 100.4% 3031000.0 100.2% 
48 214700.0 100.1% 1047000.0 99.7% 3029000.0 100.2% 
58 
6B 

FRONT: IF 
2F 
3F 214900.0 100.2% 1051000.0 100.0% 2993000.0 99.0% 
4F 214100.0 99.8% 1045000.0 99.5% 3030000.0 100.2% 
SF 
6F 

MEAN: 214440.0 100.0% 1050600.0 100.0% 3024200.0 100.0% 
TPV: 384.71 0.2% 4560.70 0.4% 17796.07 0.6% 

BPV: II !Ill! Ill! Ill/!!! <0% !1!1111!!1!!11!11! <0% !II/JI/!111!1/I!!! <0% 

WPV MEASUREMENTS - - ----- -

IN-LINE 1st 214500.0 100.1% 1055000.0 100.5% 3038000.0 99.9% 
2nd 213700.0 99.8% 1047000.0 99.7% 3063000.0 100.8% 
3.-d 214400.0 100.1% 1047000.0 99.7% 3018000.0 99.3% 

MEAN: 214200.0 100.0% 1049666.7 100.0% 3039666.7 100.0% I 
WPV: 435.89 0.2% 4618.80 0.4% 22546.25 0.7% 

MONITOR TYPE: GC SERIAL# :"N"'8"'09z:4!:2=.2 ____ _ 

MONITOR OAT A LOCATION:,c2B'"f:=::-::;===---------------
COMMENTS: Note change in dose in chamber #8 

Study with Mice 

MONITOR 
READING %of Mean 

l/1!!!1!!//!!l !Ill 

ENTERED BY: _,L"L'-T'-'t"'e""''~----- DATE: 12110/87 REVIEWED BY: R1 Weigel -~ vJ 

' 

MONITOR 
READING %of Mean 

///lllll!l!lll//11 

DATE: 3/18/88 



Study: Acetone Teratology 
Month/Year: 12/87 
Page: 1 

EXPOSURE OPERATION DISCUSSION SHEET 

INCLUDES DISCUSSIONS AND/OR EXPLANATIONS OF PROBLEMS AFFECTING ANIMAL 
ENVIRONMENT AND EXPOSURES. EXPLANATIONS ARE INCLUDED FOR DATA IN WHICH THERE 
WERE EXCURSIONS OF DAILY MEAN OR STANDARD DEVIATION BEYOND ALLOW ABLE 
OPERATING LIMITS OR EXCURSIONS OF INDIVIDUAL DATUM BEYOND CRITICAL LIMITS. 

STUDY: IRT Acetone Inhalation Reproductive Teratology Study 

REPORTING PERIOD: December 1~30, 1987 
N01E: 24 Hour Data Collection Period extends from-5:00a.m. to-5:00a.m. 

COMPILED BY : _ _,R;...!.._. _,w'-'e"';g<Jelc_...;t-"if"'J'----- DATE: 12/28/87 

CHAMBER CONCENTRATION 

DATE 
1213187 

1216187 

1219187 

12/17/87 

DISCUSSION OR EXPLANATION 
Target concentration for the high chamber was changed from 11000 ppm to 6600 ppm. This 
level remained the target for the remainder of the study. 
Exposure ended at 15:14. At 15:22, concentration in the Room was measured at 16.6 ppm; 
at 15:25, concentration in the 0 ppm chamber was measured at 3.8 ppm. Readings before and 
after these showed no unusual levels in either chamber. The reason for these readings are not 
known. Animal care personnel have been reminded to wait the appropriate period before 
opening exposure chambers at the end of exposure days. 
Exposures were interrupted at 9:12 after 23 minutes (11 minutes after T90 was reached) 
because food had been left in the exposure chambers. Following decay of concentration levels 
in the chambers, the food was removed and exposures were reinitiated at 10:12. The second 
exposure period ran foe 5: 36 after T9o was reached (6 hrs • 23 minutes of prior exposure). 
Exposures were tenninated early on this last day of testing after 5:09 when the hearer element 
burned out in one of the high chamber generators. Initial shutdown of the exposure occurred 
at 13:43, causing levels in all three chambers to fall below the critical low limits. At 14:16, 
the exposure was terminated when the problem was diagnosed and reported to the principal 
investigator. The readings below the critical levels were: 
~ Chamber Concentration .2Q_ Target£Daily &ill .2Q..R.Sil 
13:46 440 ppm 316 ppm 
14:08 440 ppm 7.6 ppm 85% 36% 
14:06 2200 ppm 15.2 ppm 88% 3:5% 
14:03 11000 ppm 113 ppm 89% 35% 

TEMPERATURE & RELATIVE HUMIDITY 

DATE 
12116/87 

DISCUSSION OR EXPLANATION 
Room temperature (66.9°F) exceeded the lower alarm limit (67°F) at 08:16. Animal care 
personnel were cleaning the floor at this time and may have sprayed the sensor with water. A 
manual reading at 09:35 showed a room temperature of 73.7°F. 

CHAMBER FLOW & VACUUM 

DATE DISCUSSION OR EXPLANATION 
No problems or excursions to report during this period. 

B. 69 





APPENDIX C 

DEVELOPMENTAL TOXICOLOGY DATA 



Acetone Rat Teratology Study: Body Weights snd Urine Parameters for Virgin Females 

--------------------------------------------------------- 0 ppm Acetone -------------------------------------------------------

~atno Pre-study Exposure Exposure Exposure Sacrifice PH Protein Glucose Ketone Bilirubin Blood Urobilinogen 
Wt(g) Day1 (g) DayS (9) Oay10 (g) Wt(g) (mg/dl) (mg/dl) (mgjdL) (0-3) (0-4) (Ehrlich units/dL) 

670 280.8 286.3 312.3 306.6 316.0 ••• 300 0 0 • • 0 ,.. 272.9 294.3 283.8 294.0 299.2 6.0 30 0 0 • 1 0 

763 286.1 296.0 304.1 300.6 307.7 8.0 100 • 6 • • • 
770 286.3 288.4 288.9 292.1 287.1 7.0 30 • 0 • • • 
776 294.9 297.7 312.8 315.6 316.1 8.6 30 • 0 0 • 0 

788 278.0 282.3 300.6 302.6 299.0 8.6 30 • 0 0 1 0 

836 250.3 266.4 273.8 276.0 274.9 8.0 30 • • • 0 0 

861 232.7 243.8 249.7 243.2 247.3 8.6 100 • 0 • 0 0 

862 262.5 275.0 278.8 288.8 282.9 8.6 100 • 0 • • 0 

866 269.9 272.8 272.3 281.6 271.4 8.0 30 • 0 • 3 • 

" • -



Acetone Rat Teratology Study: Body Weights and Urine Parameters for Virgin Females 

-------------------------------------------------------- ~~9 ppm Acetone ------------------------------------------------------

Natno Pre-study Exposure Exposure Exposure Sacrifice PH Protein Glucose Ketone Bi I irubin Blood Urob i I i nogen 
Wt.(g) Dayl (g) DayS (g) Dayl8 (g) Wt(g) (mg/dl) (mg/dl) (mg/dl) (8-3) (8-~) (Ehrlich units/dl) 

669 293.6 301.7 389.2 311.7 310.8 8.0 0 0 0 0 0 0 ,.. 276.~ 282.8 286.2 30~.8 307.5 8.0 0 0 0 0 0 0 

790 262.8 276.~ 275.2 275.~ 279.9 7.6 0 0 0 0 0 0 

803 271.~ 273.0 277.0 271.3 23~.3 6.6 300 0 16 0 1 0 

810 282.6 292.2 308.2 30~.2 306.8 8.0 30 0 0 0 0 0 

837 291.6 301 • " 389.2 320.3 327.~ 8,6 100 0 • 0 0 • 
838 160.7 23~.8 252.9 266.~ 28~.~ 8.0 100 • • 0 0 • 
861 269.~ 259.2 271.1 288.6 272.2 8.0 •• • • • 1 • 
882 271.1 27~.0 277.8 281.7 270.0 8.6 •• • • • • • 
906 278.3 276.8 275.8 281.8 292.3 8.0 100 • • • • 0 

n 
• 
N 



Acetone Rat Teratology Study: Body Weights and Urine Parameters for Virgin Females 

-------------------------------------------------------- 2200 ppm Acetone -----------------------------------------------------

~atno Pre-study Exposure Exposure Exposure Sacrifice PH Protein Glucose Ketone Bilirubin Blood Urobilinogen 
Wt(g) Day1 (g) DayS (g) Day10 (g) Wt(g) (mgfdl) (mg/dL) (mg/dL) (0-3) (0-4) (Ehrlich units/dL) 

724 260.3 269.9 276.9 282.6 266.4 8.6 •• • • • • • 
737 246.9 269.1 277.3 293.4 273.1 8.6 •• • • • • • 
764 274.0 269.6 286.3 279.6 287.8 8.6 ••• • • • • • 
766 284.6 283.1 288.1 292.6 297.6 6.6 •• • • • • • 
796 281.0 299.4 294.8 300.9 317.2 6.0 •• • • • • • 
626 272.2 272.8 278.2 277.7 280.7 6.0 188 • • • • • 
648 306 .8 331.3 336.8 340.4 323.1 ••• 188 • • • • • 
641 263.2 274.1 264.3 266.2 276.6 7.6 •• • • • • • 
989 288.8 288.7 294.7 301.8 296.0 6.6 ••• • 6 • • • 
916 169.6 248.6 273.4 292.8 284.1 6.6 188 • • • • • 

"' . w 



Acetone Rat Teratology Study: Body Weights and Urine Parameters for VIrgin Females 

-------------------------------------------------------- 11e~~ ppm Acetone -----------------------------------------------------

Matno Pre-study Exposure Exposure Exposure Sacrifice PH Protein Glucose Ketone Bilirubin Blood Urobilinogen 
Wt (g) Day l (g) Day5 (g) Dayl0 (g) Wt(g) (mg/dl) (mg/dl) (mg/dl) (0-3) (0-4) (Ehrlich units/dl) 

667 283.7 3ll.4 318.5 3HI.9 315.4 9.0 0 0 0 0 0 0 

692 280.3 276.2 270.4 275.3 270.5 6.6 100 0 0 0 • 0 

702 258.5 265.0 257.3 254.5 257.7 6.0 30 0 0 0 1 0 

713 294.5 299.4 290.7 289.2 283.3 9.0 30 0 0 0 0 0 

733 239.3 256.8 253.7 257.2 257.2 7.6 30 0 0 0 0 0 

743 27l.8 285.5 290.3 28l.-4 281.3 9.0 100 0 ' 0 0 0 

769 263.6 276.2 277.2 283.3 273.0 9.0 16 0 0 0 0 0 

762 27-4.3 295.0 285.5 287.~ 29l.2 7.0 30 0 40 0 0 0 

993 223.5 228,8 225.5 223.9 215.5 9.0 30 0 0 0 0 0 

916 292.3 295.6 303.2 298.5 285.7 9.6 30 0 0 0 0 0 

" . , 



Acetone Rat Teratology: Weights (g) and Urine P•rameters for Sperm Positive Females 

--------------------------------------------------------- 9 ppm Acetone -------------------------------------------------------

W•tno Pregnant Pre-study 0 dg 8 dg 19 dg 14 dg 17 dg 29 dg Uter 
Wt (g) Wt(g) Wt(g) Wt(g) Wt(g) Wt(g) Wt(g) Wt(g) 

852 0 249.5 391.2 394.1 314.9 322.9 329.7 323.8 9.14 
880 1 243.2 270.9 292.1 296,9 324 .a 351.2 385.9 89.75 
881 1 253.4 285.4 305.8 321.9 339.3 369.1 372.9 84.76 
888 1 246.8 285.9 316.4 326.9 347.6 374.5 404.3 67.61 
894 1 227.1 260.9 29£1.1 3£14.5 322.6 343.0 372.2 74.72 
701 1 236.7 277.1 287.5 399.6 337.3 357.3 393.9 79.31 
703 1 228.9 271.8 293.8 320.7 338.7 364.2 394.2 81.85 
708 1 238.4 272.8 295.8 399.1 330.3 354.3 437.8 139.24 
718 1 248.7 278.9 302.2 318.0 347.8 378.8 407.3 87.89 
730 1 237.1 292.3 314,5 328.8 347.5 387.1 493.2 88.90 
731 1 234.0 266,5 293.8 316.4 343.9 361.3 403.9 69.81 
732 1 238.3 246.7 293.8 311.3 323.7 355.1 401.8 87.37 
741 1 232.3 252.2 279.6 283.9 315.8 345.2 369.7 78.41 
748 1 238.2 264.7 293.5 309.7 336.3 364.0 389.2 84.73 
740 1 227.2 280.3 279.9 300.6 331.8 355.7 408.5 93.00 
784 1 228.7 257.2 272.7 288.8 308,3 328,8 331.0 48.14 
772 1 253.3 288.7 311.0 324.1 353.6 391.9 480.8 109.85 
778 1 232.6 257.7 288.9 304.8 327.3 349.8 405.6 100.19 
797 1 248.4 278.8 305.8 313.4 343.9 376.8 489.0 91.44 
800 1 248.0 308.3 332.2 346.9 378.7 408.5 441.6 110.06 
806 1 264.4 311.7 333.7 356.8 390.3 424.9 474.0 89.66 

n 809 1 233.4 282.1 230.6 296.8 336.2 387.8 399.8 80.60 . 813 1 247.8 289.4 309.9 319.9 352.2 373.4 412.4 75.81 

"' 833 0 216.8 254.2 288.0 301.8 303.1 288.0 268.8 0.72 
874 1 222.4 239.1 268.8 286.5 308.3 332.8 374.5 75.29 
890 1 232.0 252.8 262.7 273.8 301.5 327.4 372.5 84.95 
892 1 242.0 271.8 304.6 322.6 343.1 364.6 400.6 94.47 
898 1 256.7 287.6 323.6 336.6 360.8 374.2 406.1 48.39 



SAS 

Acetone Rat Teratology Study: Weights (g) and Urine Parameters for Sperm-positive Females 

--------------------------------------------------------- 0 ppm Acetone -------------------------------------------------------

l.latno Liver Kidney pH Protein Glucose Ketone Bilirubin Blood Urob i II nogen 
Wt(g) Wt(g) (mg/dl) (mg/dl) (mg/dL) (0-3) (0-4) (Ehrlich units/dl) 

662 12.03 2.68 8.0 30 0 0 • • 0 
660 16.93 2.13 8,0 0 0 0 • 2 • 681 14.44 2.36 7.6 100 0 6 0 3 • 668 18.36 2.08 8.6 0 8 8 8 8 8 
691 16.46 2.16 8.0 16 • 8 8 0 0 
701 16.96 2.60 8.0 16 • 8 8 0 0 
703 18.63 2.28 8,6 30 0 0 0 0 0 
706 16.36 2.3-4 8.0 16 8 0 0 3 8 
716 17.68 2.42 8.6 30 8 • • • 0 
730 18.41iJ 2.16 8,0 16 8 • • 1 0 
731 18.96 2.36 8.0 • • 0 0 • • 732 17.69 2.23 8.0 16 8 8 • • • 7<1 14.48 2.12 7.6 8 8 • • 1 0 
7<6 14.98 2.13 8.0 • 0 0 0 8 8 
748 15.64 2.24 8.0 8 8 • 8 • • 76< 13.52 2.01 8.0 • 0 0 • 0 0 
772 28.34 2.62 8.0 30 0 8 0 • • 778 16.82 2.14 8.0 16 • • • • 0 
797 18.26 2.29 8,0 30 0 6 • • 0 

" 800 17.63 2.18 7.6 108 • 8 0 • 1 . 806 19.67 2.38 8.6 16 • • • • 0 
~ 809 16.48 2.44 8.8 16 0 0 • • • 813 16.08 2.23 8.0 16 • • • • • 833 11.35 1.96 7,0 188 . 

87< 16.03 1.98 8.6 100 0 • 0 2 • 890 16.97 2.23 9.0 16 8 • 8 • • 892 15.47 2.10 8.6 30 • 0 • 1 0 
898 19.28 2.21 8.6 30 • 8 • • • 



Acetone Rat Teratology: Weights (g) sod Urine Par&meters for Sperm Positive Females 

-------------------------------------------------------- 440 ppm Acetone ------------------------------------------------------

Matoo Prego&nt Pre-study ••• • •• 10 dg ,. •r 17 dg 20 dg Uter 
Wt(g) Wt(g) Wt(g) Wt(g) Wt(g Wt(g) Wt (g) Wt(g) 

802 1 262.2 296.0 320.4 329.4 358.9 399.4 434.5 96.31 
883 1 264.5 2g2,1 325.0 327.9 352.9 373.5 414.1 71.40 
084 1 245.4 266.2 283.5 281.7 3HL5 332.5 377.8 76.80 
876 1 253,6 283,8 273.2 311.4 344.2 372.3 408.9 93.31 
881 • 247.2 261.2 283.1 292.5 282.3 284.9 276.6 0.62 
720 1 220.0 236.6 211.7 261!1.1 278.5 300.5 332.5 65.02 
723 1 238.2 283.5 318.8 335.7 354.3 382.1 410.2 70.47 
728 • 224.9 272.0 294.4 293.9 292.5 292.7 283.0 ". 37 
728 1 235.1!1 257.5 234.1 301!1.3 322.5 345.8 372.1!1 79.85 
7<7 1 239.7 276.4 241.3 31!17.3 321!1.0 360.5 364.3 76.19 
748 1 239.4 268.9 286.7 294.5 316.1 345.6 387.3 79.96 
766 1 261.4 286,7 328.2 336.6 363.5 399.3 418.4 57.33 
781 1 232.6 244.3 275.4 286.9 31!15.9 333.3 365.1 87.87 
763 1 262.8 286.9 307.4 337.0 365.4 381.9 430.6 82.27 
801 1 268.8 294.6 300.8 313.5 336.6 366.9 413.7 89.82 
804 1 241.4 269.9 308.0 309.8 339.1 370.7 395.2 88.74 
814 1 243.0 282.2 313.4 339.9 360.3 391!1.1 442.4 91.11!1 
819 1 234.4 251!1.5 261.3 287.3 309.5 339.4 385.7 95.88 
829 1 245.1 278.3 307.2 335.7 362.4 393.8 431.4 95.44 
832 1 216.9 252.8 285.7 297.3 307.7 324.2 340.1 36.44 
846 1 244.8 272.2 278.4 303.9 336.6 367.2 409.6 89.38 

" 849 1 231.4 258.2 272.8 293.0 314.8 341!1. 2 383.5 92.83 . 866 1 241.4 272.0 293.0 310.6 330.6 358.6 393,9 72.67 
~ 884 1 246.4 293.7 318.5 332.9 341.6 371!1. 6 400. 1 52.67 

870 1 237.2 268.7 298.9 313.4 339.2 358.7 400.9 86.83 
877 1 247.7 272.6 286.7 3e2.5 324.3 352.7 410.3 87.91 
881 1 232.7 274.6 301.6 315.3 338.1!1 371.2 406.8 81.97 
912 1 244.6 286.9 305.3 316.9 331.4 366,4 419.2 89.83 
913 1 239.9 282.0 308.1 322.1 350.1!1 378.8 420.7 84.78 



SAS 2 

Acetone Rat Teratology Study: Weights (g) and Urine Parameters for Sperm-positive Females 

-------------------------------------------------------- 44e ppm Acetone ------------------------------------------------------

Matno Liver Kidn•r pH Protein Glucose Ketone Bilirubin Blood Urob i I i nogen 
Wt(g) Wt(g (mg/dl) (mg/dl) (mg/dl) (111-3) (0-4) (Ehrlich un i ts/dL) 

662 19.16 2.31 8.0 • 0 0 • 0 0 
663 18.96 2.36 8.0 30 • 0 0 1 0 
664 16.68 2.111111 8.6 300 • 0 0 ' 0 
676 17.09 2.61 8.6 16 0 0 0 • 0 
681 9.78 2.02 8.6 16 0 • • 1 • 
120 13.66 1.83 8.0 0 260 0 • • 0 
123 19.36 2.62 8.6 0 100 0 0 0 0 
126 12.13 1.97 8.0 30 0 6 0 ' • 
728 14.81 1.82 8.6 0 0 0 0 3 0 
141 16.96 2.32 8.6 100 0 0 • 0 0 
748 16.2S 2.1112 8.6 • • 0 0 0 0 
766 18.93 2.69 8.0 • • • 0 • • 761 1-4.78 2.22 8.0 • • 0 • 0 • 
763 17.57 2.43 8.0 30 • 0 0 • • 
801 19.67 2.31 8.0 • • 0 • 1 • 804 16.98 2.33 7.6 0 0 0 0 • 0 
814 20.22 2.31 8.0 16 • • 0 0 • 

0 819 15.67 2.32 8.0 16 0 0 0 • 0 . 829 17.86 2.63 7.6 • • 0 • 0 0 
00 832 16.49 2.34 8.0 16 0 • 0 0 • 846 18.66 2.3111 8.0 30 0 6 • 0 0 

849 16.96 2.29 8.0 16 • 0 0 1 0 
866 17.06 2.28 8.0 16 0 0 0 1 • 864 18.17 2.64 8.0 100 0 0 0 2 • 
870 17.30 2.23 8.0 16 • 0 0 • 0 
877 18.70 2.1116 8.6 30 0 0 0 • 0 
881 H.Bl 2.28 8.0 100 0 0 0 • 0 
912 19.U 2.23 8.0 30 • • 0 0 • 913 17.82 2.24 8.0 16 0 • • 0 0 



Acetone Rat Teratology: Weights (g) and Urine Parameters for Sperm Positive Females 

-------------------------------------------------------- 2200 ppm Acetone -----------------------------------------------------

t.latno Pregnant Pre-study 0 dg 6 dg 10 dg 14 dg 17 dg 20 dg Uter 
Wt(g) Wt(g) Wt(g) Wt(g) Wt(g) Wt(g) Wt(g) Wt(g) 

661 1 261.8 3£1£1.6 324.9 334.1 348.2 369.1 4£11.7 84.39 
666 1 243.2 267.8 298.6 308.7 332.3 368.9 38£1.8 78.67 
666 1 27£1.8 321.9 342.9 368.6 388.6 417.1 464.4 88.8£1 
679 1 236.6 273.9 29£1.8 399.2 327.1 369.9 383.8 73.93 
704 1 222.4 248.4 289.2 282.2 303.1 323.2 364.2 7£1.83 
706 1 241.6 283.2 296.1 313.9 342.7 369.2 395.8 88.23 
712 1 238.6 249.1 294.4 305 ·" 327.7 344.4 387.1 56.11 
719 1 229.6 242.9 27£1." 289.9 3fJ4.7 323.9 343.4 67.24 
727 1 238.0 276.9 387.7 331.8 354.4 388.£1 422.7 197.66 
734 1 288.9 3£15.8 329.5 351.8 372.4 383.4 415.3 39.67 
736 1 248.8 283.7 294.8 324.1 361.8 384.9 418.1 84.05 
736 1 221.7 257.0 267.6 282.1 305.3 317.8 341.6 62.16 
746 1 248.1 292.9 312.5 328.0 346.6 372.7 403.1 81.54 
769 1 240.1 259.7 296.1 314.6 336.1 357.7 380.7 74.41 
760 1 240.7 268.7 297.1 311.8 326.3 353,3 401.4 88.28 
791 1 234.8 280.3 279.7 299.1 311.7 334.9 383 ·" 81.83 
799 1 232.6 289.1 399.9 318.9 339.3 365.8 388.4 45,62 
622 1 243.B 275.9 315.£1 320.6 348.6 373.3 395.8 81.31 
823 0 241.3 291.0 296.1 315.8 317.6 318.2 310.9 0.73 
834 1 260.2 287.7 397.1 318.2 334.1 362.6 390.6 62.48 
863 1 225.3 284.1 297.8 396.£1 329.2 352.5 398.9 82.26 

" 666 1 248,7 288.0 317.6 329.4 339.2 370.£1 391.£1 67.97 . 867 1 248.1 296.1 324.6 343.2 362.7 382.7 418.9 71.88 

"' 668 1 238.1 273.1 296.8 323.9 354.3 388.7 431.7 96.14 
873 1 228.3 263.6 286.1 397,9 326.7 364.1 395.7 83.80 
679 1 233.2 274.6 298.9 3£13.2 321.7 369.0 391.4 78.32 
888 1 230.5 257.8 291.4 314.2 336.4 368.1 389.7 81.38 
669 0 248.0 294.9 321.5 324.3 327.6 317.7 316.8 e.66 
891 1 229.9 254.1 271.8 274.4 283.3 3fJ3.1 327.2 53.82 
908 1 231.2 273.9 398,8 332.£1 358.8 383.7 421.9 86.41 
910 1 236.3 283.8 281.4 303.1 318.1 342.8 372.3 71.71 



SAS 

Acetone Rat Teratology Study: Weights (g) and Urine Parameters for Sperm-positive Females 

-------------------------------------------------------- 2200 ppm Acetone -----------------------------------------------------

lolatno Liver Kidn•r pH Protein Glucose Ketone Bi II rubin Blood Urob i I i nogen 
Wt(g) Wt(g (mg/dL) (mg/dL) (mgfdl) (8-3) (0-4) (Ehrlich unitsjdL) 

861 16,64 2.16 8.0 16 • • • • • 866 16.93 2.56 8.0 • • • • • • 888 18.38 2.30 . . 
879 17.49 2.70 8.0 • • • • 2 • 704 14.66 1.97 8.0 • • • • • • 706 16.09 2.07 8.6 30 • • • • • 712 16.78 2.32 7.6 • • • • • • 719 14.67 1.91 8.8 16 • • • • • 727 16.89 2.16 7.8 30 • • • • • 734 18.71 2.28 8.0 • • • • • • 736 16.27 2.42 8.6 38 • • • • • 738 16.81 2.09 8.0 • • • • • • 746 16.26 2.22 7.6 • • • • • • 789 14.78 2.28 8.0 16 • 18 1 • • 780 16.81 2.39 8.0 16 • • • • • 791 14.76 2.16 8.6 100 • • • • • 799 18.63 2.40 8.0 30 • • • 2 • 822 16.18 2.21 8.6 30 • • • • • 823 13.88 2.27 8.6 30 • • • • • 

" 
834 16.02 2.03 8.0 16 • • • • • . 883 18.38 2.47 8.6 30 • • • 1 • - 886 18.90 2.28 8.0 16 • • • • • 0 887 18.74 2.20 8.0 16 • • • • • 888 20.16 2.60 8.0 16 • • • • • 873 16.00 2.13 8.0 16 • • • • • 879 16.36 2.03 8.6 • • • • • • 888 18.62 2.2S 7.6 • • • • • • 889 13.76 2.46 8.0 • • • • • • 891 14.38 2.07 8.0 • • • • • • 908 17.72 2.09 8.6 30 • • • • • 910 13.73 2.10 8.6 30 • • • • • 



Acetone Rat Teratology: Weights (g) and Urine Parameters for Sperm Positive Females 

-------------------------------------------------------- 11000 ppm Acetone -----------------------------------------------------

Matno Pregnant Pre-study • dg 6 dg 10 dg 14 dg 17 dg 20 dg Uter 
Wt(g) Wt(g) Wt.(g) Wt.(g) Wt(g) Wt(g) Wt.(g) Wt(g) 

654 1 239.7 271.4 291.6 310.0 330.1 360.2 391.0 75.18 
657 1 242.6 269,5 287.8 299.2 317.1 336.6 348.9 52.25 
678 1 269.8 294.0 303.0 324.2 346.6 366.6 396.8 82.85 
693 1 246.3 292.2 316.3 323.9 348.8 373.8 406.8 75.03 
697 1 263.3 296.4 332.8 330.0 361.7 379.6 398.6 66.23 
698 1 243.6 281.2 309,3 305.2 336.0 368.3 393,3 88.71 
711 1 214.3 240.1 268.6 263.6 290.8 317.2 336.1 82.27 
738 1 244,0 264.8 266.3 256.9 228.2 294.8 328.1 62.46 
742 1 231.8 268.1 281.6 294.3 306.6 334.1 366.8 69.44 
765 1 248.8 289.6 336.2 341.8 367,0 396.4 410.9 67.21 
771 1 239.2 264.0 294.0 292.7 316.2 346.2 349.1 66.11 
776 1 218.7 246.8 264.0 259.2 286.8 289.4 296.6 29.07 
781 1 233.7 266.3 297.3 302.7 328.2 369.0 377.5 77.18 
782 1 246.2 292.7 313.0 330.6 344.8 369.9 383.9 62.71 
817 1 239.2 278.1 297.0 306.9 326.8 347.5 360.4 71.02 
618 1 232.4 262.0 260.1 280.8 309.1 334.8 367.5 78.87 
820 1 268.8 286,0 316.0 296.6 318.3 354.4 364.4 H.49 
628 1 239.6 279.4 310.6 318.1 331.6 363.2 389.8 76.1!11 
831 1 263.9 316.2 350.5 368.8 373.7 397.5 417.6 77.86 
642 • 246.1 267.6 282.5 286.0 288.6 290.4 288.7 0.60 
660 1 233.4 272.4 286.9 309.6 320.3 363.4 383.0 63.67 
869 1 266.3 318.0 338.7 338.8 346.7 367.7 410.0 78.29 

" 676 1 233.6 261.8 294.3 306.9 322.9 342.5 362.4 36.46 . 
~ 884 1 238.1 278.4 314.2 290.4 318.4 328.4 361.0 63.47 
~ ••• 1 233.2 264.3 282.7 290.0 304 .a 327.4 342.8 62.17 

906 1 216.3 248.8 277.1 287.2 303.1 326.1 354.3 62.77 
911 1 232.1 256.8 286.7 297.1 311.6 362.7 379.9 83.90 



SAS 

Acetone Rat Teratology Study: Weights (g) and Urine Parameters for Sperm-positive Females 

-------------------------------------------------------- 11000 ppm Acetone -----------------------------------------------------

t.latno Liver Kldn•r pH Protein Glucose Ketone Blllrubln Blood Ur"ob i I i nogen 
Wt(g) Wt(g (mgfdL) (mg/dl) (mg/dl) (IJ-3) (0-4) (Ehrlich units/dl) 

664 18.74 2.31 6.0 • • • • • • 
667 16.22 2.18 8.0 16 • • • • • 678 19.69 2.68 8.6 30 • 6 • • • 
693 21.18 2.88 8.0 30 • • • • • 
697 17.90 2.61 8,0 16 • • • 1 • 698 20. sa 3.Bl 8.0 • • • • • • 711 14.58 2. 06 . . 
738 14.81 2.19 8.0 • • • • • • 
H2 17.81 2.34 8.0 16 • • • 1 • 766 16.90 2.41 8.0 • • • • • • 771 13.92 2.11 8.0 16 • • • • • 716 13.00 2.01 8,0 30 • 6 • • • 781 18.08 2.46 8.6 30 • • • • • 782 18.48 2.74 8.0 • • • • • • 817 14 .10 2.16 8.0 • • • • 1 • 818 18.80 2.43 •• •• • • • 2 • 820 16.29 2.26 •• • • • • • • 828 17.91 2.39 •• • • • • 3 • n 831 17.63 2.62 •• • • • • • • . 842 8,63 3.62 •• • • • • • • ~ 

860 18.76 2.18 •• • • • • • • N 
889 18.80 2.42 •• 16 • • • • • 876 16,41 2.49 .6 • • • • 1 • 884 16.86 2.44 •• 16 • • • • • ••• 14.87 2.16 .6 30 • • • • • 906 18.83 2.49 .6 100 • • • • • 911 14. J.4 2.28 .6 16 • • • 1 • 



SAS 1 

Acetone Rat Ketone Teratology Study: Body Weights (g) for Sperm-positive Females 

--------------------------------------------------------- 0 ppm Acetone -------------------------------------------------------

~atno Pregnant Pre-study ••• • •• 10 dg 14 dg 17 dg 20 dg Uter 
Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) 

868 1 272.3 305.8 327.0 332.3 339.3 370.9 402.82 76.32 
••• 1 230.8 284.6 297.7 288.1 331.7 359.2 o402. 26 92.93 ••• 1 254.8 279.3 314.0 325.8 366.4 381.6 422.34 82.22 
739 1 242.8 267.9 296." 31212.9 328.6 369.6 389.32 1011.1.24 
773 1 234.8 268.4 270.3 268.8 298.8 318.8 366.03 82.76 

••• 1 224.8 260.7 289.3 297.4 31<1.1 321.8 334.93 33. fH!l 

••• 1 261.1 299.B 337.1 3-48.2 366.2 393.9 448.77 106.92 

Liver Kidne} pH Protein Glucose Ketone Bi I i rubin Blood Urob i I i nogen 
Wt(g) Wt(g (mg/dL) (mg/dL) (mg/dL) (0-3) (11.1-4) (Ehrlich units/dL) 

14,11.111.1 2.11.14 7.6 0 0 0 0 1 0 
16.14 2.29 7.6 30 • 10 • • • 13.73 2.12 7.0 0 0 • 0 0 0 
12.34 1.71 7 .• 30 0 10 1 1 • 12.41 1.96 7.0 100 • 6 0 0 • 13.89 2.88 8.6 " 0 0 0 ' 0 
16.38 2.36 ••• " • 10 • 1 • 

n 

-------~------------------------------------------------ 448 ppM Acetone ------------------------------------------------------w 
tr.latno Pregnant Pre-study • •• • •• 111.1 dg 14 dg 17 dg 211.1 dg Ute.-

Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) 

710 • 239.8 272.9 269.6 288.6 279.7 271.2 279.26 8.68 
726 • 2711.1.2 311.18.8 31116.1 386.1 311.6 3111.1.9 3t1Jt1J.44 t1J.68 
789 1 238.0 273.3 292.4 306.1 338.6 369.8 392.83 79.44 
794 1 234,3 262.8 286.6 301 • 6 316.9 336.8 363.11 411.1.68 
839 • 23t1J.6 268 ·" 293.6 312.7 327.1 314.6 317.36 ". 44 
87B 1 266.8 298.2 319.3 333.2 366.8 372.8 398.38 76.47 

Liver Kidney pH Protein Glucose Ketone Bi II rubin Blood Urob IIi nogen 
Wt(g) Wt(g) (mgjdL) (mg/dL) (mgjdL) (t1J-3) (0-4) (Eh.-1 ich unitsjdL) 

12.67 2.28 8.6 300 • • • 1 • 12.89 2.36 8.6 300 0 • 0 • • 16.96 2.46 ••• ,.. • 0 • • • 16.45 2.24 ••• 300 • • • • • 16.13 2.34 8.6 300 0 • • 0 0 
16.66 2.49 ••• ,.. • • • 1 • 



SAS 2 

Acetone Rat Ketone Teratology Study: Body Weight• (g) for Sperm-poaltive Femalea 

-------------------------------------------------------- 2288 ppm Acetone -----------------------------------------------------

Watno PreQnant Pre-study • dg . ·~ 10 dg 14 dg 17 dg 20 dg Uter 
Wt (g) Wt (g) Wt g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) 

077 1 248.8 291.3 313.9 332.8 369.2 381.7 422.26 86.60 
718 1 264.4 286.7 308.8 326,8 342.8 362.9 376.04 66,64 
783 1 237.9 262.7 283.2 309.7 334.8 347.9 383.76 61.88 
871 1 236." 260.8 302.0 328.8 340.9 374.3 417.76 86.96 
872 1 244.0 267.3 308.7 318.6 338.9 363.2 41113.06 80.81 
887 1 237.9 296.1 276.4 287.2 312.0 334.8 366,21 72.26 

••• 1 237.2 264.9 299.3 318.3 347.1 372.8 .ua. ae 82.11 

Liver Kidn•r pH Protein Glucose Ketone Bi I irubin Blood Urob 111 nogen 
Wt (g) Wt(g (mgjdl) (mg/dl) (mgjdl) (0-3) (0-4) (Ehrlich unitsjdl) 

16.HI 2.23 ••• 100 • 6 • 1 • 13.16 1.89 7.6 " • • • 1 • 17.16 2.14 7.6 ••• • • • • • 18.04 2.26 7 .• 100 • • • • • 16.11J3 2.11 7.0 ••• • • • • • 17.88 2.23 8.6 100 • • • • • 17.74 2.30 7.0 100 • 6 • • • 
" --------~----------------------------------------------- 1111Jiill0 ppm Acetone -----------------------------------------------------.. 

Pre-•tudy . ·~ • dg llill dg 14 dg 17 dg l.letno Pregnent 211J dg Uter 
Wt (g) Wt g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) 

060 1 261.7 311J1.8 317.1 323.8 346.6 364.7 387.99 81.74 

••• 1 259.1 298.9 3111J. 2 321.8 367.2 383.9 413.06 81!1.28 
71. 1 224.8 246.3 261.7 276.7 296.1 318.3 346.99 74.04 
717 1 266.4 286.1 318.1 330.7 346.9 367.7 391.98 69.08 
868 1 252.0 284.0 321.3 288.4 303.4 307.4 317.49 69.26 
869 1 244.4 276.3 287.6 299.7 313.6 328.4 338.63 66.98 
897 1 251.0 270.4 300.0 299.2 323.2 344.8 367.63 68.02 

liver Kidne~ pH Protein Glucose Ketone Bi I irubin Blood Urob i I i nogen 
Wt. (g) Wt(g (mg/dl) (mgjdl) (mgjdl) (0-3) (0-4) (Ehrlich unitsjdl) 

16.54 2.61 8.0 100 • • • 1 • 19.32 2.61 8.6 • • • • 1 • 16.01 2.43 ••• 100 • 6 • • • 16.82 2.43 ••• •• • • • 1 • 14.93 2.66 6.0 •• • • • 1 • 13.96 2.17 7.6 16 • • • • • 16.74 2.18 8.6 •• • • • 1 • 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

----------------------------------------------------------- 0 ppm Acetone ---------------------------------------------------------

Matno Site Status Fetal s .. Head ABNl ABN2 ABN3 ABN4 ABN5 ABNS ABN7 
Wt(g) or Visceral 

660 1 1 3.62 2 H 
660 2 1 3.67 2 v 
660 3 1 3.68 2 H 
660 • 1 3.62 2 v 
660 6 1 3.99 1 H 

••• 6 1 3.57 2 v 
660 7 1 3.68 1 H 
660 6 1 3.18 2 v ROST 
660 9 1 3.43 2 H 
660 10 1 3.62 2 v 
660 11 1 3.75 1 H 
660 12 1 3.71 1 v 
660 13 1 3,86 2 H 
660 H 1 -4.01 1 v 
660 16 1 3.61 2 H 
660 16 2 
661 1 1 2.73 2 H 
661 2 1 3.29 1 v 
661 3 1 3.03 1 H 

" 661 • 1 3.01 2 v . 661 ' 1 2.78 2 H 
~ 661 6 1 3.24 2 v ROVE 
~ 

661 7 1 2.98 1 H 
661 6 1 3.16 2 v 
661 9 1 3.03 1 H 
661 10 1 2.78 1 v 
661 11 1 2.88 1 H 
661 12 1 2.86 1 v 
661 13 1 2.88 2 H 
661 H 1 ?,83 1 v 
661 16 1 3.02 1 H 
661 16 1 3.19 1 v 
661 17 1 3.20 2 H 
661 16 1 2.83 2 v 
661 19 1 3.42 2 H 
668 1 1 3.42 1 v 
668 2 2 
668 a 1 3.98 1 H COST 
666 • 1 3.82 1 v COST 
668 6 1 3.92 2 H 
668 6 1 3.70 2 v 
668 7 1 4.13 1 H 
668 8 1 3.80 1 v ROST 
669 • 1 3.62 2 H 
668 10 1 3.73 2 v 
668 11 1 3.74 1 H 
668 12 2 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption 
SeK: ~ale= 1; Female= 2; See Code Sheet 39 for Identification of abnormalities [ABNn) 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

----------------------------------------------------------- 0 ppm Acetone ---------------------------------------------------------

Matno Site Status Fetal .. , Head ABNl ABN2 ABN3 ABN4 ABNS ABN<I ABN7 
Wt(g) or Viaceral 

666 13 1 3.79 1 v 
666 14 1 3.95 1 H 
666 16 2 . 
694 1 1 3.17 2 v 
694 2 1 3.11 2 H 
694 3 1 3.16 1 v 
694 4 1 3.30 1 H 
694 6 1 3.-47 1 v 
694 6 1 3.39 1 H SURB 
694 7 1 3.40 1 v 
694 6 1 3.28 2 H 
694 9 1 2.71 1 v DIUR SURB 
694 10 1 3.06 1 H 
694 11 1 2.73 2 v 
694 12 1 3.28 1 H 
694 13 1 3.44 1 v 
694 14 1 3.26 1 H ROST 
694 16 1 3.52 1 v 
701 1 1 3.66 2 H 

n 701 2 1 3.69 1 v . 
701 3 1 3.40 2 H SURB ~ 

~ 701 • 1 3,66 2 v 
701 6 1 3.68 1 H 
701 6 1 3.21 1 v 
701 7 1 3.28 2 H 
701 B 1 3.13 2 v SURB 
701 9 1 3.46 1 H 
701 10 1 3.67 1 v 
701 11 1 3.82 1 H 
701 12 1 3.60 2 v 
701 13 1 4.02 1 H 
701 14 1 3.83 2 v 
701 16 2 . 
701 16 1 3.71 2 H 
701 17 2 . 
703 1 1 3,14 2 v 
703 2 1 3.89 1 H 
703 3 1 3.49 1 v DIUR 
703 • 1 3.32 2 H 
703 6 1 3.38 2 v 
703 • 1 3.31 1 H 
703 7 1 3.48 1 v 
703 • 1 3.-47 1 H 
703 • 1 3.37 2 v 
703 10 1 2.89 2 H 
703 11 1 3.40 2 v DIUR 
703 12 1 3.-46 2 H 

Status: 1 =live; 2 =Early Resorption; 4 =Late Resorbtion 
SeK: Male= 1; Female= 2; See Code Sheet 39 for Identification of a normalities [ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

----------------------------------------------------------- 0 ppm Acetone ---------------------------------------------------------

Watno Site St.tus Fetal Sox Head ABNl ABN2 ABN3 ABN4 ABN5 ABNS ABN7 
Wt(g) or Visceral 

706 1 1 3.26 2 H 
706 2 1 3.84 1 v 
706 3 1 3.89 1 H 
706 • 1 3.49 2 v 
706 6 1 3.79 1 H SURB 
706 6 1 3.80 1 v SURB 
706 7 1 3.61 1 H SURB 
706 8 1 3.95 1 v 
706 • 1 3.37 2 H 
706 10 1 3.66 2 v 
706 11 1 3.44 2 H 
706 12 1 3.33 2 v 
706 13 1 3.65 2 H 
706 .. 1 3,95 1 v 
706 16 1 3.69 2 H 
706 16 1 3.93 1 v 
700 17 1 3.85 1 H 
716 1 1 3.80 2 v ROVE SURB 
710 2 1 3.48 2 H 

" 716 3 1 3.53 2 v . 710 • 1 3.42 2 H - 710 6 1 3.95 2 v 
~ 

716 0 1 3.67 2 H 
716 7 1 3.61 1 v SURB 
710 8 1 3.86 1 H SURB 
716 • 1 3.57 1 v ROST SURB 
710 10 1 3.71 1 H SURB 
716 11 1 3.76 1 v SURB 
710 12 1 3.81 2 H 
716 13 1 3.98 1 v SURB 
716 .. 1 3.84 1 H SURB COST 
710 16 1 3.38 2 v 
716 10 1 3.60 2 H SURB 
730 1 2 . . 
730 2 1 3.10 1 v 
730 3 2 . . 
730 • 1 3.24 2 H ROST ROVE 
730 6 1 3.03 1 v OIUR ROST 
730 0 1 2.02 1 H ROST ROPB ROPH 
730 7 2 . 
730 • 1 2.48 1 v ROST ROPB ROPH 
730 • 1 3.36 2 H 
730 10 1 3.30 1 v 
730 11 1 3.36 1 H ROST ,. 12 1 3.57 1 v 
730 13 1 3.36 2 H 
730 .. 1 3.41 2 v ROST 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resor~tion 
Sex: Male= 1; Female= 2; See Code Sheet 39 for Identification of a normalltie• [ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

----------------------------------------------------------- 0 ppm Acetone ---------------------------------------------------------

Watno Site Status Fetal s., Head ABNl ABN2 ABN3 ABN4 ABN6 ABN8 ABN7 
Wt(g) or Vi5ceral 

730 16 1 3.26 2 H 
730 16 1 3.38 2 v 
731 1 1 1. 72 2 HV EXCE AOPT RACH FURB 
731 2 4 . 
731 3 1 3.63 2 v 
731 4 4 . . 
731 6 1 3.61 1 H 
731 6 1 2.71 1 v ROST ROPB 
731 7 1 3.37 1 H ROST 
731 • 1 3.-41 2 v 
731 9 1 3.54 2 H 
731 10 1 3.68 1 v 
731 11 4 . 
731 12 1 3.29 2 H 
731 13 1 3.64 1 v ROST WAST 
731 ,. 1 3.06 2 H 
731 16 1 3.01 1 v ROST 
731 18 1 3,-48 2 H 
732 1 1 2.63 2 H 

" 732 2 1 3.84 1 v . 732 3 1 3.61 2 H 
~ 732 4 1 3.60 1 v COST 
"' 732 6 1 3.62 1 H 

732 6 1 3.08 2 v 
732 7 1 3.26 2 H 
732 • 1 3.31 2 v 
732 9 1 3.28 1 H 
732 10 1 3.72 1 v 
732 11 1 3.78 1 H 
732 12 1 3.64 1 v COST 
732 13 1 3.80 2 H 
732 ,. 1 3.99 2 v 
732 16 1 3.42 2 H SURB 
732 16 1 3.90 1 v 
H1 1 1 3.39 1 H 
7<1 2 1 4.06 1 v 
7<1 3 1 4.03 1 H 
741 4 1 3.96 1 v 
H1 6 1 3.62 2 H 
H1 • 1 3.81 2 v 
741 7 1 3.63 2 H ROST 
741 • 1 3.64 2 v 
741 9 1 3.68 1 H 
H1 10 1 4.08 1 v 
H1 11 1 3.91 2 H 
741 12 1 3.86 2 v 
741 13 1 3.98 2 H 

Status: 1 =Live; 2 =Early Resorption; 4 =Late Resorption 
Se~: Wale= 1; Female= 2; See Code Sheet 39 for Identification of abnormalities (ABNn) 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

----------------------------------------------------------- 0 ppm Acetone ---------------------------------------------------------

lrdatno Site Status Fetal .. , Head ABNl ABN2 ABN3 ABN-4 ABN5 ABN6 ABN7 
Wt{g) or Visceral 

741 14 1 3.74 2 v 
748 1 1 3.73 1 H 
748 2 1 3.92 1 v 
748 3 1 -4.08 1 H 
748 4 1 3.9-4 1 v 
748 5 1 3.91 2 H 
748 8 1 3.98 1 v t.IIIN 
748 7 1 3.96 2 H 
748 8 1 4.05 1 v 
748 9 4 . 
746 10 1 3.92 1 v 
748 11 1 3.86 1 H 
746 12 1 3.96 2 v 
748 13 1 3.77 2 H 
748 14 1 3.6" 2 v 
748 15 1 3.3" 1 H 
748 18 1 3.83 1 v 
749 1 1 3.611J 1 v 
749 2 1 3.85 2 H 

" 749 3 1 3.82 2 v . 749 4 1 3.83 2 H 
~ 

"' 749 5 1 3.73 1 v 
749 6 1 3.6-4 2 H 
749 7 1 3.83 1 v 
749 8 1 3.57 2 H 
749 9 1 4.04 2 v 
749 10 1 -4.16 1 H 
749 11 1 3.96 1 v 
749 12 1 -4,23 1 H 
749 13 1 -4.00 1 v 
749 14 1 3.76 2 H 
749 15 1 3.76 2 v 
749 18 1 3.99 1 H 
784 1 1 3.44 2 H 
784 2 4 . 
784 3 1 2.65 1 v 
764 4 1 3.17 2 H 
784 5 2 
764 6 2 . . 
764 7 1 1.61 2 v ROSK ROST ROPB ROPH 
764 8 1 2.15 2 H ROST ROPB ROPH 
784 9 1 3.17 2 v 
764 10 1 3.38 1 H SURB 
784 11 2 . 
764 12 1 3.71 2 v 
764 13 1 3.33 2 H 
772 1 1 4.22 1 v 

Status: 1 : Live; 2 = Early Resorption; 4 = Late Resor~tion 
Sex: Wale= 1; Female= 2; See Code Sheet 39 for Identification of a normalities [ABNn] 



SAS 

Acetone Rat Te~atology Study: Raw Fetal Data 

----------------------------------------------------------- 0 ppm Acetone ---------------------------------------------------------

Matno Site Status Fetal Su Head ABN1 ABN2 ABN3 ABN4 ABN5 ABN6 ABN7 
Wt(g) or Visceral 

772 2 1 3.74 2 H 
772 • 1 3.75 2 v COST 
772 • 1 4.47 1 H COST 
772 s 1 •1. 06 1 v 
772 8 1 4.34 1 H COST 
772 7 1 ... 1111 2 v COST 
772 8 1 3.72 2 H 
772 9 1 3.98 1 v 
772 10 1 3.96 2 H 
772 11 1 3.94 2 v 
772 12 1 4.16 1 H 
772 13 1 4.51 1 v 
772 H 1 3.89 1 H SURB 
772 16 1 3.96 2 v 
772 18 1 4.09 1 H 
772 17 1 3.93 2 v 
772 18 1 4.19 1 H 
772 19 1 3.12 2 v 
778 1 1 3.70 1 H 

0 778 2 1 3.93 2 v . 
N 778 3 1 4.28 1 H 
0 778 4 1 ... 11 2 v 

778 s 1 3.89 2 H 
778 8 1 3.96 2 v 
778 7 1 3.92 2 H 
778 8 1 3.67 2 v 
778 9 1 4.02 1 H 
778 10 1 3.55 1 v 
778 11 1 3.73 1 H 
778 12 2 
778 13 1 .. . 14 1 v 
778 14 1 4.13 2 H 
778 16 1 4.35 1 v ROVE 
778 18 1 4.08 1 H 
778 17 1 ... 19 1 v 
778 18 1 4.13 1 H 
797 1 1 4.06 1 H 
797 2 2 
797 3 1 4.28 2 v 
797 • 1 4.3-4 2 H 
797 s 1 ... 36 2 v 
797 8 1 4.02 2 H 
797 7 1 4.16 1 v 
797 8 1 4.15 2 H 
797 9 1 3.93 2 v 
797 10 1 3.96 2 H 
797 11 1 3.95 1 v 

Status: 1 = live; 2 = Early Resorption; 4 = Late Resorption 
Sex: Male= 1; Female= 2; See Code Sheet 39 for Identification of abnormalities [ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

----------------------------------------------------------- e ppm Acetone ---------------------------------------------------------

Matno Site Status Fetal Sn Head ABNl ABN2 ABN3 ABN-4 ABN6 ABN6 ABN7 
Wt(g) or Visceral 

797 12 1 3.87 1 H 
797 13 1 4.41 1 v OIUR 
797 14 1 -4.6-4 1 H 
797 16 1 3.96 2 v 
797 16 2 . . 
797 17 1 4.14 1 H 

••• 1 1 3.80 2 v ••• 2 1 4.38 1 H 

••• 3 1 4.23 1 v SURB 
800 4 1 3.96 2 H 
800 6 1 4.21 1 v 
800 8 1 3.79 2 H 
800 7 1 4.17 1 v 
800 8 1 4.46 1 H 
800 9 1 4.26 1 v 
800 10 1 4.63 1 H 

••• 11 1 4.21 1 v 
800 12 1 3.92 2 H 
800 13 1 4.09 2 v 

" 800 14 1 4.39 1 H . 800 16 1 3.79 1 v 
N 800 10 2 ~ . 

••• 17 1 4.06 2 H 
800 18 1 4.20 1 v SURB 

••• 19 1 4.211.1 1 H SURB 
806 1 1 3.78 1 H 
806 2 1 3.79 1 v 
806 3 1 3.78 2 H 
806 4 2 
805 6 2 . 
805 0 1 3.96 1 v 
805 7 1 3.82 1 H 
805 8 1 3.85 1 v 
805 9 1 4.13 1 H 
805 10 1 3.60 1 v 
805 11 1 3.67 1 H 
805 12 1 3.93 1 v 
805 13 1 3.6B 1 H 
805 14 1 3.38 1 v 
805 15 2 . 
805 10 1 3.94 1 H 
805 17 1 3.89 1 v 
805 18 1 3.77 2 H 
806 19 1 3.84 1 v ROVE 
809 1 1 3.97 2 v COST 
809 2 1 3.97 2 H 

••• 3 1 4.13 2 v 
Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption 

Sex: Male= 1; Female= 2; See Code Sheet 39 for Identification of abnormalities [ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

----------------------------------------------------------- e ppm Acetone ---------------------------------------------------------

t.latno Site Status Fetal .. , Head ABNl ABN2 ABN3 ABN4 ABNS ABN6 ABN7 
Wt(g) or Visceral 

809 • 1 -4.18 2 H 
809 6 2 . . 
809 6 1 4.22 2 v 
809 7 1 -4.38 1 H ROVE 
809 8 1 3.84 2 v ROVE 
809 9 1 4.19 2 H 
809 10 1 -4.24 1 v 
809 11 1 4.38 1 H 
809 12 4 . 
809 13 1 4,26 2 v COST 
809 14 1 -4.18 2 H 
809 16 1 4.63 1 v 
813 1 1 3.18 2 v 
813 2 1 3.66 1 H 
813 3 1 3.68 1 v 
813 4 1 3.43 1 H 
813 6 1 3.60 2 v 
813 6 1 3,17 1 H 
813 7 1 3.16 2 v 
813 8 1 2.42 1 H ROST 

" 
813 9 1 3.1113 2 v . 813 10 1 3.47 2 H 

N 813 11 1 2.95 2 v ROST 
N 813 12 1 3.47 1 H 

813 13 2 . . 
813 14 1 3.14 1 v 
813 16 1 3.52 1 H 
813 16 1 3.71 1 v 
874 1 1 3.36 2 v 
874 2 ' 3.71 2 H 
874 3 1 3.7111 2 v 
874 4 1 3.41 2 H 
874 6 1 3.66 1 v MAST 
874 6 1 3.98 1 H 
874 7 1 3.91 1 v 
874 8 1 3.47 2 H 
874 9 1 3.73 2 v 
874 10 1 3.37 2 H 
874 11 1 3.65 1 v 
874 12 1 3.84 1 H 
874 13 1 3.71 2 v 
874 14 1 3.64 1 H 
890 1 1 3.67 1 H SURB 
890 2 1 3.65 2 v 
890 3 1 3.76 2 H 
890 4 1 3.47 2 v 
890 6 1 3.87 1 H 

Status: 1 =live; 2 =Early Resorption; 4 =late Resorbtion 
Sex: Male= 1; Female= 2; See Code Sheet 39 for Identification of a normalities [ABNn) 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

----------------------------------------------------------- 0 ppm Acetone ---------------------------------------------------------

1.4atno Site Status Fetal s., Head ABNl ABN2 ABN3 ABN4 ABNS ABN6 ABN7 
Wt(g) or Visceral 

890 • 1 4.03 1 v ROST SURB 
890 7 1 3.74 2 H 
890 8 1 3.41 2 v 
890 9 1 3. 71 1 H SURB 
890 10 1 3.73 1 v 
890 11 1 3.60 1 H 
890 12 1 3.62 1 v SURB 
890 13 1 4.01 1 H 
890 14 1 3.73 2 v 
890 16 1 3.78 2 H 
890 18 1 3.67 1 v SURB 
892 1 1 3.53 1 H ROST 
892 2 1 3.51 1 v 
892 3 1 3.44 2 H 
892 • 1 3.61 2 v 
892 6 1 3.68 2 H 
892 • 1 3.98 1 v ROVE 
892 7 1 3.76 1 H 
892 8 1 4.32 1 v 
892 8 1 3.62 2 H 

" 892 10 1 3.85 1 v . 
892 11 1 3.96 1 H N 

w 892 12 1 3,32 2 v 
892 13 1 3.64 2 H 
892 14 1 3,97 1 v 
892 16 1 3.87 1 H ROVE 
892 18 1 3,85 2 v 
892 17 1 3.97 2 H 
898 1 1 2.87 2 H 
898 2 1 3.31 1 v 
898 3 1 3.27 1 H 
898 • 1 3.11 2 v 
898 6 1 2.92 2 H 
898 • 1 3.13 2 v 
898 7 1 3.13 1 H 
888 8 1 3.23 2 v 
898 • 1 3.-44 1 H 

Sex: t.lale 
Status; 1 = Llve; 2 = Early Resorption; 4 = Late Resorption = 1; Female= 2; See Code Sheet 39 for Identification of abnormalities (ABNn) 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 449 ppm Acetone --------------------------------------------------------

t.latno Site Status Fetal Su Head ABNl ABN2 ABN3 ABN-4 ABNS ABN6 ABN7 
Wt (g) or Visceral 

662 1 2 
662 2 1 3.69 1 v 
662 3 1 3.65 1 H ROST SURB 
662 • 1 3.64 1 v 
662 6 1 3.68 2 H 
662 6 1 3.74 2 v SURB 
662 7 1 4.fl7 2 H 
662 8 1 3.83 1 v ROST 
662 • 1 3.68 2 H SURB 
662 10 1 3.62 1 v ROST 
662 11 1 3.68 1 H 
662 12 1 3.66 2 v ROST SURB 
662 13 1 3.61 2 H 
662 14 1 3.69 2 v 
682 16 1 3.71 1 H 
662 16 1 4.01 2 v 
862 17 1 3.79 2 H 
662 18 1 3.94 2 v 
663 1 1 3.11 2 v f.AAST 

n 683 2 2 . . . 663 3 1 3.66 1 H 
~ .. 663 • 1 3.63 1 v 

883 6 1 3.37 2 H 
663 6 1 3.29 2 v 
863 7 1 3.37 2 H 
663 8 1 3.16 2 v 
663 • 1 3.08 2 H 
663 10 1 3.28 1 v 
663 11 1 3.64 1 H 
663 12 1 3.27 1 v 
663 13 1 3.63 1 H ROST 
663 14 1 3.44 2 v 
863 16 1 3.66 1 H 
663 16 2 
664 1 2 
864 2 1 3.40 2 H 
864 3 1 3.38 2 v 
••• • 1 3.69 1 H 
664 6 1 3.67 2 v SURB 
664 • 1 2.80 2 H 
664 7 1 3.82 1 v DIUR 
664 8 1 3.42 2 H SURB 
864 9 1 3.36 2 v 
864 10 1 3.42 1 H ROST SURB 
664 11 1 3.35 2 v DIUR 
884 12 1 3.52 1 H SURB 
884 13 1 3.53 2 v DIUR 

Status: 1 = Live; 2 = Early Resorption; 4 = late Resorctlon 
SeK: Male= 1; Female= 2; See Code Sheet 39 for Identification of a normalities [ABNo) 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- ~40 ppm Acetone --------------------------------------------------------

Matno Site Status Fetal s., Head ABNl ABN2 ABNl ABN4 ABN5 ABN8 ABN7 
Wt(g) or Visceral 

664 14 1 3.42 2 H 
664 16 1 3.48 2 v 
664 16 1 3.75 1 H SURB 
676 1 1 3.70 1 v 
676 2 1 4.08 1 H 
676 3 1 4.04 1 v 
676 4 1 4.17 1 H 
676 6 1 <f.B2 2 v ROVE 
676 6 1 3.87 1 H 
676 7 1 3.96 2 v 
676 8 1 3.06 1 H 
676 • 1 3.42 2 v 
676 10 1 3.73 2 H ROVE 
676 11 1 3.99 1 v 
676 12 1 4.26 1 H 
676 13 1 4.02 1 v 
676 14 1 3.82 2 H 
676 16 1 4.16 1 v 
676 16 1 3.96 1 H 

C> 676 17 1 4.01 2 v 
0 720 1 1 3.61 1 H 
N 720 2 1 3.78 1 v 
~ 720 3 1 3.81 2 H 

720 • 2 0 

720 6 1 4.e7 1 v 
720 6 1 3.93 1 H 
720 7 1 3.87 1 v 
720 8 2 . 
720 • 1 3.64 2 H COST 
720 10 1 3.72 ' v 
720 11 1 3.83 1 H COST 
720 12 1 3.65 1 v 
720 13 1 3.96 1 H 
720 14 2 . 
720 16 1 3.17 2 v 
720 16 2 
723 1 1 3.74 2 v 
723 2 1 3.88 2 H 
723 3 1 4.89 1 v 
723 • 2 
723 6 2 . 
723 6 1 3.87 1 H 
723 7 1 4.22 1 v 
723 8 1 3,94 2 H 
723 • 1 4.3e 1 v 
723 10 1 3.90 2 H 
723 11 1 3.98 1 v 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resor~tion 
Sex: Male= 1; Female= 2; See Code Sheet 39 for Identification of a normalities (ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 440 ppm Acetone --------------------------------------------------------

Watne Site Status Fetal s .. Head ABNl ABN2 ABN3 ABN4 ABN6 ABN8 ABN7 
Wt(g) or Visceral 

723 12 1 3.76 2 H 
723 13 1 4.02 1 v 
723 ,. 1 3.73 2 H 
723 16 2 . 
723 16 1 3.99 1 v 
728 1 1 4.20 1 v 
728 2 1 4.46 1 H 
728 3 1 4.64 1 v 
728 4 1 4.28 2 H 
728 6 1 4.76 1 v 
728 6 1 4.78 1 H 
728 7 1 4.16 2 v 
728 6 1 4.20 2 H 
728 9 1 4.47 1 v 
728 10 1 4.47 1 H 
728 11 1 4.37 2 v 
728 12 1 4.11 2 H 
728 13 1 4.1-4 2 v 
747 1 1 3.27 2 v 

" 747 2 1 3.80 1 H . 
N 747 3 1 3.19 1 v 
~ 747 4 1 3.63 2 H 

747 6 1 3.06 2 v 
747 6 1 3.47 1 H 
747 7 1 3.66 1 v ,., 6 1 3.96 1 H 
747 9 1 3.26 2 v 
747 10 1 3.52 2 H ,., 11 1 2.76 2 v 
747 12 1 3.21 2 H 
747 13 1 3.69 1 v 
747 ,. 1 3.67 1 H 
747 16 2 . . 
747 16 1 3.67 1 v 
748 1 1 2.88 1 H 
748 2 1 3.60 2 v 
748 3 1 3.20 2 H 
748 4 1 3.39 1 v 
748 6 1 3.41 1 H 
748 6 1 3.36 1 v 
748 7 1 3.37 1 H 
748 8 1 3.64 1 v 
748 9 1 3.49 1 H 
748 10 1 3.62 1 v 
748 11 1 3.72 1 H 
748 12 1 3.63 1 v 
748 13 1 3.66 2 H 

Status: 1 = live; 2 = Early Resorption; 4 = Late Resorption 
Sex: Male= 1; Female= 2; See Code Sheet 39 for Identification of abnormalities [ABNn) 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 448 ppm Acetone --------------------------------------------------------

Matno Site Status Fetal s., Head ABNl ABN2 ABN3 ABN4 ABN5 ABN8 ABN7 
Wt (g) or Visceral 

748 14 1 3.71 1 v 
748 16 1 3,67 1 H 
748 18 1 3.30 2 v 
768 1 1 3.42 2 H 
768 2 • 768 3 2 . 
768 • 1 3.14 2 v SURB 
768 6 2 . 
768 8 1 3.50 2 H 
768 7 1 3.69 1 v 
768 8 1 2.96 2 H SURB 
766 9 1 3.93 1 v SURB 
768 10 1 3.31 2 H 
768 11 • 768 12 2 
768 13 • . 
768 .. 1 2.78 2 v ROST 
768 " • . 
768 16 1 3.46 2 H SURB 
768 17 1 3.96 1 v COST SURB 

n 781 1 • . . 
781 2 1 3.68 2 v N 

~ 761 3 1 3.96 1 H 
781 • 1 3.65 2 v 
761 6 1 3.91 1 H 
761 8 1 3.64 2 v 
761 7 1 3.92 1 H 
761 8 1 3.69 2 v SURB 
781 9 1 3.33 1 H ROST 
781 10 1 

4. '"' 
1 v 

781 11 1 3.80 1 H 
781 12 1 4.1-4 2 v SURB 
781 13 1 3.99 1 H 
783 1 1 3.48 2 H 
783 2 1 lL-45 2 v 
783 3 1 3.68 2 H 
783 • 1 3,58 2 v 
783 6 1 3.61 1 H 
783 6 1 3.68 2 v 
783 7 1 3.93 1 H 
763 8 1 3.98 1 v 
783 9 1 3,68 1 H ROST 
783 10 1 3.14 1 v 
783 11 2 . 
783 12 1 3.57 1 H 
783 13 1 3.61 1 v 
783 14 1 3.05 2 H 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption 
Sex: Male= 1; Female= 2; See Code Sheet 39 for Identification of abnormalities (ABNn) 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 44~ ppm Acetone --------------------------------------------------------

Matno Site Status Fetal Se• Head ABNl ABN2 ABNl ABN4 ABN6 ABN6 ABN7 
Wt(g) or Visceral 

763 16 1 3.48 2 v 
763 16 2 . . 
763 17 1 3.98 1 H 
763 18 2 
801 1 1 3.92 1 v 
801 2 1 3.72 1 H 
801 3 1 3.68 2 v 
801 4 1 3.39 1 H 
801 6 1 3.70 1 v 
801 8 1 3.86 1 H 
801 7 1 3,38 2 v 
801 8 1 3.61 1 H 
801 9 1 3.67 2 v 
801 10 1 3.77 1 H 
801 11 1 3.70 2 v 
801 12 1 2.98 1 H 
801 13 1 2.98 2 v ROST 
801 14 1 3.12 1 H ROST MAST SURB ROVE loURS 
801 16 1 3.43 2 v 

" 801 18 1 3.82 1 H . 801 17 1 3,83 1 v 
N 804 1 1 3.97 1 v 
"' 804 2 1 3.24 2 H 

804 3 1 4.£10 1 v 
804 4 1 4.27 1 H 
804 6 1 3,98 2 v 
804 8 1 4.i'19 1 H 
804 7 1 3.92 2 v 
804 8 1 3.71 2 H 
804 8 1 3.62 2 v 
804 10 1 3.92 1 H 
804 11 1 3.22 1 v 
804 12 1 3.9 .. 2 H 
804 13 1 3.60 2 v ROST 
804 14 1 3.64 2 H 
804 16 4 . 
804 16 1 4.37 1 v 
804 17 1 3.93 2 H 
814 1 1 3.28 2 H 
814 2 1 3.63 2 v 
814 3 1 3.38 2 H 
814 4 1 3.82 1 v 
814 6 1 3.68 1 H 
814 8 1 3.86 2 v 
814 7 1 4.11 1 H 
814 8 1 4.04 2 v 
814 • 1 4.06 2 H 

Status: 1 ~ live; 2 = Early Resorption; 4 = Late Resor~tion 
Sex: Male= 1; Female= 2; See Code Sheet 39 for Identification of a normalities (ABNn] 



SAS 

Acetone Rat Te~atology Study: Raw Fetal Data 

---------------------------------------------------------- 440 ppm Acetone --------------------------------------------------------

t.latno Site Status Fetal s., Head ABNl ABN2 ABN3 ABN4 A.BN6 ABN6 ABN7 
Wt(g) or Visceral 

814 10 1 3.99 2 v 
814 11 1 4.09 2 H 
814 12 1 3.66 2 v 
814 1a 1 3.98 1 H 
814 14 1 4.13 1 v 
814 16 1 4.11 1 H 
814 18 1 4.15 1 v 
819 1 1 3,36 2 H 
819 2 1 3.67 1 v 
819 a 1 3.42 2 H 
819 4 1 4.02 1 v 
819 6 1 3.69 2 H 
819 • 1 3.70 2 v 
819 7 1 3.92 1 H 
819 8 1 3.59 2 v 
819 8 1 3.49 1 H 
819 10 1 3.62 2 v 
819 11 1 3.81 2 H 
819 12 1 3.93 1 v 
819 1a 1 4.04 1 H 

'"' 818 14 1 3.44 2 v . 819 16 1 3.77 2 H 
N 819 18 1 3.69 2 v 
"' 819 17 1 3,76 2 H 

829 1 1 3.64 2 v 
829 2 1 3.61 2 H 
829 a 1 3.77 1 v 
829 4 1 3.66 1 H 
829 6 1 3.61 1 v 
829 • 1 3.66 2 H 
829 7 1 4.03 1 v 
828 8 1 4.01 1 H 
829 9 1 3.58 1 v 
829 10 1 3.46 1 H 
829 11 1 3.68 2 v 
829 12 1 3.42 2 H 
829 1a 1 3.78 2 v 
829 14 1 3.71 1 H 
829 16 1 3.63 2 v 
829 18 1 3.52 2 H 
829 17 1 3.66 2 v 
829 18 1 3.72 2 H 
8a2 1 1 3.63 1 v 
8a2 2 1 3.82 1 H 
8a2 a 1 3.91 2 v 
8a2 4 1 3.66 2 H 
8a2 6 2 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption 
Sex: t.lale = 1; Female= 2; See Code Sheet 39 for Identification of abnormalities [ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 449 ppm Acetone --------------------------------------------------------

Matno Site Status Fetal Sn Head ABNl ABN2 ABN3 ABN4 ABN5 ABN6 ABN7 
Wt(g) or Visceral 

832 6 1 3,88 2 v 
832 7 1 3.96 2 H 
846 1 1 3.98 1 H 
846 2 1 4.10 1 v 
846 3 1 3.86 1 H 
846 • 1 3.87 1 v 
846 6 1 3.68 2 H 
846 6 1 3.79 1 v 
846 7 1 3,91 1 H 
846 8 1 3.86 2 v 
646 • 1 3.48 2 H 
846 10 1 3.21 1 v 
846 11 1 4.08 1 H 
846 12 1 3.78 2 v 
846 13 1 4.05 1 H 
846 ,. 1 3.87 2 v 
846 16 1 4,08 1 H 
646 16 1 4.01 1 v 

" 849 1 1 3.77 1 H . 849 2 1 4.00 1 v 
w 849 3 1 3.61 2 H 
0 

849 • 1 4.09 2 v 
849 6 1 3.88 2 H 
849 6 2 . 
849 7 1 3.79 2 v 
849 8 1 3.83 2 H 
849 • 1 3.64 2 v 
849 10 1 3.76 1 H 
849 11 1 3.97 1 v 
849 12 1 3.44 2 H 
849 13 1 3.81 1 v 
849 ,. 1 3.61 2 H 
849 16 1 3.67 2 v 
849 16 1 3.85 1 H 
849 17 1 3.83 1 v 
849 18 1 3.74 1 H 
866 1 1 3.19 2 H ROST 
866 2 1 3.67 2 v 
866 3 1 3.54 2 H 
866 • 1 3.83 1 v 
866 6 1 3.40 2 H 
866 • 1 3.73 2 v 
866 7 1 3.72 2 H 
866 8 1 3.80 1 v 
866 • 1 3.49 2 H 
866 10 1 3.39 1 v 
866 11 1 3.8B 2 H 

Status: 1 = live; 2 = Early Resorption; 4 = Late Resorction 
Sex: Male= 1; Female= 2; See Code Sheet 39 for Identification of a normalities (ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 448 ppm Acetone --------------------------------------------------------

Matno Site Status Fetal s •• Head ABNl ABN2 ABN3 ABN4 ABN5 ABN6 ABN7 
Wt (g) or IIi seer a I 

866 12 2 . 
866 13 1 3.61 2 v 
866 .. 2 . 
866 16 1 3.01?1 2 H 
866 18 1 3.74 1 v 
884 1 1 3.49 1 H 
884 2 1 3.59 2 v 
884 3 1 3.65 1 H 
864 • 1 3.87 1 v 
864 6 1 3.96 2 H 
864 • 1 4.28 1 v 
664 7 1 4.06 1 H 
864 8 1 3.88 1 v ROST ROPB 
864 • 1 3.88 1 H 
870 1 1 3.85 1 H ROVE 
870 2 1 3.59 1 v 
870 3 1 3.74 2 H 
870 4 1 4.14 1 v 
870 6 1 4.09 1 H 
870 6 1 3.87 2 v 

n 870 7 1 a. 11 2 H . 
w 870 8 1 3.85 1 v ROVE 
~ 870 • 1 3.69 2 H 

870 10 1 3.88 1 v 
870 11 1 3.85 1 H 
870 12 1 4.13 1 v 
870 13 1 3.97 1 H 
870 .. 1 3.8-4 2 v 
870 16 1 3.97 2 H 
817 1 1 3.28 2 H 
877 2 1 3.48 1 v 
877 3 1 3.66 1 H 
877 4 1 3.88 1 v 
877 6 1 3.49 2 H 
877 8 1 3.61 2 v ROST 
877 7 1 3.84 1 H 
877 8 1 3.81 2 v DIUR 
877 • 1 3.48 2 H 
877 10 1 3.79 1 v 
877 11 1 3.63 1 H 
877 12 1 3.55 2 v DIUR 
877 13 1 3.84 2 H 
877 .. 1 3.64 2 v 
877 16 1 3.53 2 H 
877 18 1 3.28 1 v DIUR ROST 
877 17 1 3.42 2 H 
881 1 1 3.73 2 v 

Status; 1 = Live; 2 = Early Resorption; 4 = late Resor~tion 
Sex: Wale= 1; Female= 2; See Code Sheet 39 for Identification of a normalities (ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 449 ppm Acetone --------------------------------------------------------

t.latno Site Status Fet.l So• Head ABNl ABN2 ABN3 ABN4 ABN6 ABN6 ABN7 
Wt(g) or Viscen•l 

866 12 2 . 
866 13 1 3.61 2 v 
866 " 2 
866 16 1 3.00 2 H 
866 16 1 a.H 1 v 
864 1 1 3.49 1 H 
864 2 1 3.69 2 v 
864 3 1 3.66 1 H 
864 • 1 3.87 1 v 
864 6 1 3.96 2 H 
864 6 1 4.28 1 v 
864 7 1 4.08 1 H 
864 8 1 3.66 1 v ROST ROPB 
864 • 1 3.88 1 H 
870 1 1 3.86 1 H ROVE 
870 2 1 3.69 1 v 
870 3 1 3.74 2 H 
870 • 1 ... 14 1 v 
870 6 1 4.09 1 H 

" 
870 6 1 3.87 2 v . 870 1 1 3.71 2 H 

w 870 8 1 3.86 1 v ROVE 
N 870 9 1 3.69 2 H 

870 10 1 3.88 1 v 
870 11 1 3.86 1 H 
870 12 1 4.13 1 v 
870 13 1 3.97 1 H 
870 14 1 3.64 2 v 
870 16 1 3.97 2 H 
877 1 1 3.28 2 H 
877 2 1 3.48 1 v 
877 3 1 3.66 1 H 
877 • 1 3.66 1 v 
877 6 1 3.49 2 H 
877 6 1 3.61 2 v ROST 
877 7 1 3.84 1 H 
877 8 1 3.61 2 v DIUR 
877 • 1 3.48 2 H 
877 10 1 3.79 1 v 
877 11 1 3.63 1 H 
877 12 1 3.66 2 v DIUR 
877 13 1 3.64 2 H 
877 " 1 3.64 2 v 
877 16 1 3.63 2 H 
877 16 1 3.28 1 v DIUR RDST 
877 17 1 3.42 2 H 
881 1 1 3.73 2 v 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption 
Sex: t.lale = l; Female= 2; See 'ode Sheet 39 for Identification of abnormalities [ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 440 ppm Acetone --------------------------------------------------------

M111tno Site Status Fetal Sox Head ABN1 ABN2 ABN3 ABN4 ABN5 ABN6 ABN7 
Wt(g) or Visceral 

881 2 1 3.63 1 H 
881 3 1 3.66 2 v 
881 • 1 3.66 2 H 
881 ' 1 3.74 1 v 
881 8 1 3.70 2 H 
881 7 1 3.63 2 v 
891 8 1 3.76 1 H COST 
881 9 1 3.46 1 v 
881 10 1 3.43 2 H MAST ROST 
881 11 1 3.78 2 v 
881 12 1 3.85 1 H 
881 13 1 3.30 2 v 
881 14 1 3.64 2 H 
881 16 1 3.77 2 v 
881 18 2 
912 1 1 3.86 2 v 
912 2 1 3.96 1 H 
912 3 1 3.81 1 v 
912 • 1 3.77 2 H 

" 912 ' 1 3.84 2 v . 
912 • 1 3.64 2 H w 

w 912 7 1 3.8111 1 v DIUR 
912 8 1 3.96 1 H 
912 9 1 3.66 2 v 
912 10 1 3.66 2 H 
912 11 2 . . 
912 12 1 3.60 2 v 
912 13 1 3.48 2 H 
912 14 1 3.82 2 v 
912 16 1 4.20 1 H 
912 18 1 3.1!14 2 v 
912 17 1 3.69 1 H 
913 1 1 3.82 1 H 
913 2 1 3.61 2 v 
913 3 1 3.77 1 H 
913 • 1 3.88 1 v 
913 ' 1 3.63 2 H 
913 8 1 3.62 2 v 
913 7 1 3.95 1 H 
913 8 1 3.66 2 v MIIN 
913 9 1 3.48 2 H 
913 10 1 3.88 2 v 
913 11 1 3.94 1 H 
913 12 2 . . 
913 13 1 4.10 1 v 
913 14 1 3.76 2 H 
913 16 1 4.21 1 v ROST 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption 
SeK: Male= 1; Female= 2; See Code Sheet 39 for Identification of abnormalities [ABNn) 
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SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 2200 ppm Acetone 

" . w ... 

t.4atno 

661 
661 
661 
661 
661 
661 
661 
661 
661 
661 
661 
661 
661 
661 
661 
661 
661 
661 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 
666 

Site 

1 
2 
3 

• 6 
6 
7 
8 
9 

10 
11 
12 
13 ,. 
16 
16 
17 
18 

1 
2 
3 

• 6 
6 
7 
6 
9 

10 
11 
12 
13 
14 
16 
16 
17 

1 
2 
3 • 6 
6 
7 
8 
9 

10 
11 
12 

Status 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Fetal 
Wt(g) 

2.79 
3.02 
2. 70 
3.00 
3.34 
3.27 
3.02 
3.37 
3.21 
3.08 
3.30 
3.02 
3.10 
3.24 
3.32 
3.06 
2.92 
3.07 
3.52 
3.08 
2.97 
3.31 
3.38 
3.86 
3.84 
3,16 
3.26 . 
3.37 
3.23 
3.60 
3.19 
3.14 
3.52 
l.·U 
2.69 
2.99 
3. 30 
3,11 
3.37 
3.16 
3.43 
3.18 
3.48 
3.8" 
3.20 
3.46 

Su 

2 
2 
2 
2 
1 
1 
2 
1 
2 
1 
1 
2 
1 
1 
2 
2 
2 
2 
1 
1 
2 
1 
1 
2 
1 
1 
1 
. 
2 
1 
1 
2 
2 
1 
2 
1 
1 
2 
2 
1 
1 
1 
2 
1 
2 
2 
1 

Head 
or Visceral 

H 
v 
H 
v 
H 
v 
H 
v 
H 
v 
H 
v 
H 
v 
H 
v 
H 
v 
H 
v 
H 
v 
H 
v 
H 
v 
H 

v 
H 
v 
H 
v 
H 
v 
H 
v 
H 
v 
H 
v 
H 
v 
H 
v 
H 
v 

ABNl 

SURB 

ROST 

SURB 

SURB 

SURB 

SURB 

SURB 

SURB 

ROSK 
ROST 

ROST 

ROST 

ROST 

ABN2 ABN3 ABN4 ABN5 

ROST 

ROPB ROPH 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption 
Sex: Male= 1; Female= 2; See Code Sheet 39 for Identification of abnormalities [ABNn] 

ABN8 ABN7 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 2200 ppm Acetone -------------------------------------------------------

l.latno Site Status Fetal s •• Head ABNl ABN2 ABN3 ABN4 ABN5 ABN6 ABN7 
Wt(g) or Visceral 

666 13 1 3.19 1 H 
666 14 1 3.18 2 v SURB 
666 16 1 3.80 1 H 
666 16 1 3.08 2 v 
666 17 1 3.38 2 H 
666 16 1 a.es 2 v 
679 1 1 3.14 1 v 
679 2 1 3.58 2 H 
679 3 1 3.15 2 v 
679 4 2 . . 
679 6 1 3.59 2 H 
679 6 1 3.89 1 v 
679 7 1 3.78 1 H 
679 • 1 3.<41 1 v 
679 9 1 3.48 2 H 
679 10 1 3.70 1 v 
679 11 1 3.09 1 H 
679 12 1 3.82 2 v 
679 13 1 3.80 1 H ROST 
679 14 1 3.91 1 v ROST I.IAST 

" 679 16 1 3.82 2 H . 
"' 704 1 1 3.04 2 v 
"' 704 2 2 

704 3 1 3.84 1 H 
704 4 1 3.39 2 v ROPB 
704 6 2 
704 6 2 
704 7 1 3.64 1 H 
704 • 1 3.49 1 v ROPB 
704 9 1 3.31 2 H 
704 10 1 3.41 1 v 
704 11 1 3.31 2 H 
704 12 1 3.34 2 v 
704 13 1 3.14 2 H 
704 14 1 3.28 2 v ROSK 
704 16 1 3.64 1 H 
704 16 1 3.46 2 v 
704 17 1 2.44 2 H ROST ROPB 
706 1 1 3.74 1 H 
706 2 1 3.86 1 v 
706 3 1 3.76 1 H 
706 4 1 4.04 1 v 
706 6 1 3.64 1 H 
706 6 2 . . 
706 7 1 3.40 2 v 
706 • 1 3.91 1 H 
706 • 1 4.08 1 v 

Status: 1 = Live; 2 = Early Reaorption; 4 = Late Resorption 
Sex: Male= 1; Female= 2; See Code Sheet 39 for Identification of abnormalities (ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 22e0 ppm Acetone -------------------------------------------------------

Matno Site Status Fetal s., Head ABN1 ABN2 ABN3 ABN4 ABNS ABN6 ABN7 
Wt(g) or Visceral 

706 10 1 3.82 2 H 
706 11 1 4.14 1 v 
706 12 1 4.02 1 H SURB 
706 1a 1 <1.22 1 v 
706 14 1 4.35 1 H 
706 16 1 3.68 1 v 
706 16 1 .. . 10 2 H 
706 17 2 . 
712 1 1 3.77 2 H 
712 2 1 3.09 2 v 
712 a 1 3.90 2 H 
712 • 2 . 
712 6 1 3.88 2 v 
712 6 1 3,89 1 H COST 
712 7 1 3.01 2 v 
712 8 1 3.62 2 H 
712 9 1 4.12 1 v 
712 10 1 3.68 2 H 
712 11 2 . 

" 712 12 1 3.71 2 v . 719 1 1 2.99 1 v 
w 719 2 1 3.68 1 H 
~ 

719 a 1 3.-47 1 v 
719 4 1 3.66 2 H 
719 6 1 3.17 1 v 
719 6 1 3.46 1 H 
719 7 1 2.77 2 v 
719 8 2 
719 9 2 . 
719 10 1 3.49 2 H 
719 11 1 3.18 1 v 
719 12 1 3.44 2 H 
719 1a 1 2.90 2 v 
719 14 1 3.14 2 H 
719 16 2 . . 
727 1 1 3.69 1 H 
727 2 1 3.68 2 v 
727 a 1 3.71 2 H 
727 • 1 3.94 1 v 
727 6 1 a.96 1 H 
727 6 1 3.70 2 v 
727 7 1 3.37 2 H 
727 8 1 3.95 2 v 
727 • 1 3.96 1 H 
727 10 1 3.71 2 v 
727 11 1 3.71 2 H 
727 12 1 3.80 2 v 

Sex: Male 
Status: 1 = live; 2 = Early Resorption; 4 = late Resorption = 1; Female= 2; See Code Sheet 39 for Identification of abnormalities [ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 2200 ppm Acetone -------------------------------------------------------

t.latno Site Status Fetal s .. Head ABNl ABN2 ABN3 ABN4 ABN5 ABN6 ABN7 
Wt(g) or Visceral 

727 13 1 3.71 2 H 
727 14 1 3.90 1 v 
727 15 1 3.7-4 2 H 
727 16 1 3.99 1 v 
727 17 1 .. • 1111 1 H 
727 16 1 <1.09 2 v 
727 19 1 4.30 1 H 
727 2. 2 
73< 1 2 
734 2 2 
734 3 2 
734 • 1 4.03 1 H SURB 
734 5 2 
73< 6 2 . . 
73< 7 1 2.82 2 v ROST 
73< 8 1 3.H 1 H SURB 
73< • 1 2.72 1 v ROST ROPB 
734 1• 2 
73< 11 2 

n 734 12 2 . . 
734 13 1 3.68 1 H w 

"' 734 14 2 . 
735 1 1 3.31 1 v 
735 2 1 2.63 1 H ROST 
735 3 1 3.51 2 v 
735 4 1 3.43 2 H RORB 
735 5 1 3.77 1 v COST 
735 6 1 3.91 1 H 
735 7 1 3.52 2 v 
735 8 1 3.44 1 H 
735 9 1 3.06 2 v 
735 1. 1 3.39 1 H 
735 11 1 3.18 2 v 
735 12 1 3.60 2 H 
735 13 1 3.26 1 v 
735 14 1 3.60 1 H 
735 15 1 3.62 2 v 
735 16 1 3.14 2 H 
735 17 1 3.54 1 v 
736 1 1 3.08 2 H 
736 2 1 3.70 1 v 
736 3 1 3.63 1 H SURB 
736 4 1 3.52 2 v 
736 5 1 3.55 1 H 
736 6 1 3.82 1 v 
736 7 1 3.19 2 H 
736 8 1 3.29 1 v SURB 

Status: 1 = Liva; 2 = Early Resorption; 4 = Late Resorption 
Sex: t.lale = 1; Female= 2; Sea Code Sheet 39 for Identification of abnormalities [ABNn) 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 2200 ppm Acetone -------------------------------------------------------

Mat no Site Status Fetal Su Head ABNl ABN2 ABN3 ABN4 ABN6 ABN6 ABN7 
Wt(g) or Visceral 

736 9 1 3.78 1 H SURB 
736 10 1 3,64 2 v SURB 
745 1 1 2.96 2 v 
745 2 1 3.25 2 H 
745 3 1 3.19 2 v 
745 4 1 3.53 1 H 
745 5 1 3.69 1 v 
745 6 1 2.86 1 H 
745 7 1 3.62 1 v 
745 • 1 3.16 1 H 
745 9 1 3.29 1 v 
745 10 1 3,36 1 H 
745 11 1 2.95 2 v 
745 12 1 3.44 1 H 
745 13 1 3.79 1 v 
745 14 1 3.30 2 H 
745 15 2 
745 16 2 
745 17 1 3.49 2 v 

n 745 18 1 3.77 2 H . 769 1 4 . w 769 2 1 3.93 2 v 
"' 769 3 1 3.95 1 H 

769 4 1 4.33 1 v 
769 5 1 4.26 1 H 
769 6 1 4.18 1 v 
769 7 1 4.02 2 H 
769 8 1 4.14 1 v 
769 9 2 . 
769 10 1 4.72 1 v 
769 11 1 4.09 1 H 
769 12 1 ... 14 1 v 
769 13 1 -4.33 1 H 
769 14 1 3.81 2 v ROVE 
769 15 1 ... 10 1 H 
780 1 1 3.76 1 H 
780 2 1 3.64 2 v 
780 3 1 3.66 1 H 
780 4 1 3.74 2 v 
780 6 1 3.49 2 H 
780 6 1 3.46 2 v 
780 7 2 . 
780 8 1 3.61 2 H 
760 9 1 3.66 1 v 
780 10 1 4.12 1 H COST 
780 11 1 3.42 2 v 
760 12 1 3.66 2 H ROVE 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorbtion 
Sex: Male= 1; Female= 2; See Code Sheet 39 for Identification of a normalities [ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 2200 ppm Acetone -------------------------------------------------------

t.latno Site Status Fetal .. , Head ABNl ABN2 ABN3 ABN4 ABN6 ABN6 ABN7 
Wt(g) or Visceral 

780 13 1 3.47 1 v 
780 14 1 3.72 1 H 
780 15 1 3.27 2 v 
780 18 1 3.80 1 H 
780 17 1 3.66 2 v 
780 18 1 3.82 1 H 
791 1 1 2.73 2 v ROST 
791 2 1 3.94 1 H 
791 3 1 4.29 1 v 
791 • 1 3.99 2 H 
791 5 1 4.12 2 v 
791 8 1 4.11 1 H 
791 7 1 4.31 1 v 
791 8 2 . 
791 9 1 3.66 2 H 
791 10 1 3.84 1 v COST 
791 11 1 3.86 1 H COST 
791 12 1 4.17 1 v 
791 13 1 3.84 2 H 

n 791 14 1 3.90 1 v COST . 791 15 1 3.97 2 H 

" 791 18 1 3.81 1 v 
0 

799 1 1 3.47 2 v 
799 2 1 3.86 1 H 
799 3 • . 
799 • 1 2.86 1 v 
799 5 1 3.27 2 H 
799 • ' . 
799 7 1 2.99 2 v 
799 8 • 799 9 • . . 
799 10 1 3.13 2 H 
799 11 2 . 
799 12 1 3.83 1 v 
799 13 • . 
799 14 1 3.66 1 H 
799 15 2 . 
822 1 1 3.76 1 v 
822 2 1 3.63 1 H 
822 3 1 3.96 1 v 
822 • 1 3.42 2 H 
822 5 1 3.68 1 v 
822 8 1 3.94 1 H 
822 7 1 3.69 2 v 
822 • 1 3.73 1 H 
822 9 1 3.66 1 v 
822 10 2 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption 
Sex: Male= 1; Female= 2; See Code Sheet 39 for Identlfication of abnormalities (ABNn] 



SAS 

Acetone Ret Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 2200 ppm Acetone -------------------------------------------------------

t-latno Site Status Fetal Sox Head ABNl ABN2 ABN3 ABN4 ABN6 ABN6 ABN7 
Wt(g) or Visceral 

822 11 1 3.70 1 H 
822 12 1 3.71 2 v 
822 13 1 3.92 1 H 
822 14 1 3.87 1 v 
822 16 1 3.62 2 H 
822 18 1 3.86 2 v 
834 1 1 3.67 1 v 
834 2 1 3.31 2 H 
834 3 1 3.63 1 v 
834 4 1 3.19 1 H 
834 6 1 3.64 1 v 
834 8 1 3.64 2 H 
834 7 1 3.48 1 v OIUR ROST t.IAST 
834 8 1 3.96 1 H 
834 9 1 3.74 1 v 
834 10 1 3.61 2 H 
834 11 1 2.9" 2 v 
834 12 1 3.4" 2 H ROVE 
834 13 2 

" 883 1 1 1 H . 883 2 2 .. 883 3 1 1 v DIUR - 883 4 1 1 H 
883 6 1 2 v ROST 
883 8 1 1 H 
883 7 1 1 v 
883 8 1 1 H 
883 • 1 1 v 
883 10 1 2 H 
883 11 1 1 v 
883 12 1 2 H 
883 13 1 2 v 
883 14 1 1 H 
883 16 1 1 v 
883 18 1 2 H 
883 17 1 1 v 
883 18 1 . 1 H 
886 1 1 3.11 1 H ROPB 
886 2 1 3.34 1 v ROST 
886 3 2 . . 
886 4 1 3.10 2 H 
886 6 1 3.16 2 v 
886 • 1 3.07 2 H 
886 7 1 3.16 2 v 
886 8 4 
886 • 4 
886 18 4 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorbtion 
Sex: t.lala = 1; Female= 2; Sea Coda Sheet 39 for ldentlflcation of a normalities [ABNn] 



SAS 

Acetone Rat Te~atology Study: Raw Fetal Data 

---------------------------------------------------------- 2200 ppm Acetone -------------------------------------------------------

l.latno Site Status Fetal Su Head ABNl ABN2 ABN3 ABN-4 ABN5 ABN6 ABN7 
Wt(g) or Visceral 

866 11 1 3.23 1 H 
886 12 1 3.38 2 v 
866 13 1 3.14 1 H 
866 14 1 3.58 1 v 
887 1 2 . 
887 2 1 3.66 1 H ROVE 
867 3 1 3.76 1 v 
867 • 1 3.60 2 H 
867 6 1 3.46 2 v OIUR ROVE 
887 8 1 3.83 1 H 
867 7 1 a.u 2 v 
867 8 1 3. 70 2 H 
887 8 1 3.73 2 v 
867 10 1 3.52 1 H 
887 11 2 . 
887 12 1 3.44 2 v 
867 13 1 3.74 2 H 
887 14 1 4.17 1 v ROSK 
867 16 2 . 

" 887 18 1 4.02 2 H . ... 888 1 1 3.77 1 H 
N 888 2 1 4.03 1 v 

888 3 1 3.91 2 H 
888 • 1 ... 30 1 v 
888 6 1 4.02 1 H 
888 6 1 4.22 1 v 
868 7 1 3.77 2 H 
888 8 1 3.73 2 v 
888 9 1 4.00 2 H 
888 10 1 3.84 2 v 
888 11 1 4.04 1 H 
868 12 1 3.71 2 v 
888 13 1 3.64 2 H 
888 14 1 3.72 2 v 
888 16 1 3.74 2 H 
888 18 1 3.91 2 v 
888 17 1 4,06 1 H 
873 1 1 3.63 2 v 
873 2 1 4.HJ 1 H 
873 3 1 3.71!1 2 v ROVE 
873 • 1 3.87 2 H 
873 6 1 4.63 1 v DIUR RPCA 
873 8 1 3,72 2 H 
873 7 1 2.42 1 v ROST SURB ROPB ROSK 
873 8 1 3.24 2 H 
873 9 1 4.24 1 v 
873 10 1 4.03 1 H 

Status: 1 : Live; 2 = Early Resorption; 4 = Late Resorption 
Sex: l.lale: 1; Female= 2; See Code Sheet 39 for Identification of abnormalities [ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 2200 ppm Acetone -------------------------------------------------------

Matno Site Status Fetal Sex Head ABNl ABN2 ABN3 ABN4 ABN5 ABN6 ABN7 
Wt(g) or Visceral 

873 11 1 4.22 2 v 
873 12 1 4.07 2 H 
873 13 1 4.07 1 v DIUR 
873 14 1 3.73 2 H 
873 16 1 4.01 1 v 
879 1 1 3.48 1 H ROST 
879 2 1 3.91 1 v 
879 3 1 3.48 2 H 
879 4 1 3.77 1 v 
879 6 1 3,69 2 H 
879 8 1 3.68 2 v 
879 7 1 3.62 2 H 
879 8 1 3.60 2 v 
879 9 1 3.72 1 H 
879 10 1 3.32 2 v 
879 11 1 2.97 2 H 
879 12 1 3,76 2 v 
879 13 1 3.60 2 H 
879 14 1 3,3121 2 v 

" 879 16 1 3.94 1 H . 888 1 1 3.61 1 v ROVE ,_ 
888 2 1 3.58 1 H w 
888 3 1 3.77 1 v 
888 • 1 3.41 1 H 
888 6 1 3.82 1 v 
888 8 2 . 
888 7 1 3.39 2 H 
888 8 1 3.68 1 v 
888 9 1 3.68 1 H 
888 10 1 3.87 ' v 
888 11 1 3.66 2 H 
888 12 1 3.72 1 v 
888 13 1 3.30 1 H 
888 14 1 3.61 2 v 
888 16 1 3.64 2 H 
888 18 1 3.63 1 v 
891 1 1 3.1-4 2 v 
891 2 1 3.26 2 H 
891 3 1 3.15 1 v 
891 • 1 3.26 2 H 
891 6 1 3.18 2 v 
891 • 1 3.48 2 H 
891 7 1 3.60 1 v 
891 8 1 3,54 2 H 
891 9 1 3.30 2 v ROST 
891 10 1 3.39 2 H 
891 11 1 3.65 1 v 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption 
Sex: Male= 1; Female= 2; See Code Sheet 39 for Identification of abnormalities [ABNn) 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 22~0 ppm Acetone -------------------------------------------------------

Matno Site Status Fetal s., Head ABN1 ABN2 ABN3 ABN4 ABN6 ABNS ABN7 
Wt(g) or Visceral 

908 1 1 3.37 2 H ROST 
908 2 1 3.38 2 v 
909 3 1 3,-40 2 H 
908 4 1 3. 60 1 v 
908 6 1 3.64 1 H 
908 8 1 3,76 1 v 
909 7 1 3.36 1 H 
908 8 1 3.09 2 v 
908 9 1 3.62 1 H 
909 10 1 3.68 2 v 
908 11 1 3.98 1 H 
908 12 1 3.46 2 v 
909 13 1 3.09 2 H ROST 
908 14 1 2.97 1 v ROSK SURB ROST 
908 16 1 3.26 2 H 
908 16 1 3.24 2 v 
910 1 1 3.32 2 H RORB 
910 2 1 2.90 2 v 
910 3 2 . 

C> 910 4 1 3.62 1 H . 910 6 1 3.48 1 v 
" 910 6 1 3,66 1 H 

" 910 7 1 3.41 2 v 
910 8 1 3.49 2 H 
910 9 1 3.17 1 v 
910 10 1 2.88 2 H ROST 
910 11 1 3.29 2 v 
910 12 1 3.94 1 H 
910 13 1 3.39 2 v 
910 14 1 3.32 2 H 
910 16 1 3.66 2 v 

Status: 1 = Live; 2 ~ Early Resorption; 4 ~ late Resorption 
Sex: Male= 1; Female= 2; See Code Sheet 39 for Identification of abnormalities (ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 11000 ppm Acetone -------------------------------------------------------

t.latno Site Status Fetal Sex Head ABN1 ABN2 ABN3 ABN-4 ABN6 ABNB ABN7 
Wt(g) or Visceral 

664 1 1 2.92 2 H 
664 2 1 3.43 1 v 
664 3 1 3.44 1 H 
664 4 2 . 
664 6 1 3.30 2 v 
664 6 1 3.19 1 H 
664 7 1 3.18 1 v 
664 8 1 3.34 2 H 
664 9 1 3.28 2 v 
664 10 1 3.00 1 H 
664 11 1 3.13 2 v 
664 12 1 3.18 1 H 
664 13 1 3.01 2 v ROST 
664 14 1 3.13 2 H 
664 16 1 2.91 1 v 
664 16 1 3.08 2 H 
667 1 1 3.38 1 H 
667 2 1 3.24 1 v 
667 3 1 3.02 2 H 

" 667 • 1 3.27 1 v . .. 667 6 1 1.97 1 H ROST SURB ROPB ROPH 
~ 667 6 1 3.04 2 v 

667 7 1 3.12 2 H 
667 8 1 1.86 2 v ROSK ROST ROVE ROPB ROPH 
667 8 1 3.18 2 H 
667 10 2 . 
667 11 1 3.10 1 v 
667 12 1 3.22 2 H 
678 1 1 3.05 1 H 
678 2 1 3.60 1 v 
878 a 1 3.39 1 H 
678 4 1 3.33 2 v 
878 6 1 3.11 2 H 
878 8 1 3.62 1 v 
878 7 1 3.32 2 H 
878 8 1 3.21 2 v OIUR 
878 • 1 3.26 2 H 
878 10 1 3.31 2 v OJUR RORB 
678 11 1 3.10 1 H 
678 12 1 3.23 2 v ROVE 
678 13 1 3.24 2 H 
678 14 1 3.09 2 v 
678 16 1 3.81 1 H 
678 16 1 3.43 2 v 
693 1 1 2.85 2 H 
693 2 1 2.91 2 v ROSK 
693 3 1 2.77 2 H 

Status: 1 = Live; 2 = Early Resorption; 4 = late Resorption 
SeK: ~ale= 1; Female= 2; See Code Sheet 39 for Identification of abnormalities [ABNn) 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 11000 ppm Acetone -------------------------------------------------------

t.latno Site Status Fetal s •• Head ABNl ABN2 ABN3 ABN4 ABN6 ABN6 ABN7 
Wt(g) or Visceral 

893 • 1 2.43 2 v ROST 
893 6 1 3.11!18 1 H 
893 8 1 3.06 1 v 
893 7 2 
893 8 1 2.84 2 H 
893 9 1 2.73 2 v 
893 10 1 2.97 1 H 
893 11 1 3.30 1 v 
893 12 1 2.87 2 H 
893 13 1 2.63 2 v ROST 
893 14 1 3.23 1 H 
893 16 1 3.18 1 v 
893 18 1 3.17 1 H 
893 17 1 3.43 1 v 
897 1 1 2.76 1 v 
897 2 1 2.83 1 H 
897 3 1 2.6B 2 v 
897 • 1 2.83 1 H 
897 6 1 2.9 .. 1 v 

'"' 897 8 1 3,01 1 H 
0 897 7 1 2.66 2 v 
~ 897 8 1 2.<13 1 H 
"' 897 9 1 2.26 2 v 

897 10 1 2.91 1 H 
897 11 1 2.88 1 v 
897 12 1 2.42 2 H 
897 13 1 2.66 2 v 
697 .. 1 2.69 ' H 
897 16 1 2.88 2 v 
898 1 1 3.09 1 v ROST 
898 2 1 3.07 2 H 
898 3 1 2.93 1 v 
898 • 1 3.12 1 H 
898 6 1 2.92 2 v 
898 8 1 2.99 1 H 
898 7 1 3.26 1 v 
898 8 1 2.97 2 H 
898 9 1 3.16 1 v 
898 10 1 3.1111 1 H ROST 
898 11 1 1.69 1 v CLST ECHT WAVY ROSK ROVE ROPH EDEt.l 
898 12 1 2.79 2 H 
898 13 1 2.92 1 v 
898 .. 1 3.28 1 H 
898 16 1 2.97 1 v 
898 18 1 a.e4 1 H SURB 
898 17 1 2.99 2 v 
898 18 1 2.86 2 H 

Status: 1 = Live; 2 = Early Resorption; 4 = late Resorption 
Se~: Male= 1; Female= 2; See Code Sheet 39 for Identification of abnormalities [ABNn) 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 11900 ppm Acetone -------------------------------------------------------

t.latno Site Status Fat. I ••• Head ABN1 ABN2 ABN3 ABN-4 ABN6 ABN8 ABN7 
Wt(g) or Visc:el"'al 

696 19 1 3.fJ7 1 v 
711 1 1 2.64 1 v 
711 2 1 2.84 2 H 
711 3 1 3.08 1 v ROST 
711 • 1 2.88 2 H 
711 6 1 3,12 1 v 
711 6 1 2.79 2 H ROST 
711 7 1 2.66 1 v ROST 
711 6 1 2.88 2 H ROST t.IAST 
711 9 2 . 
711 18 1 2.95 2 v ROST 
711 11 1 3.18 1 H ROST 
711 12 1 3.12 2 v 
711 13 1 3.29 2 H 
711 14 1 3.11 2 v ROST MAST 
711 16 1 2.98 2 H 
738 1 1 2.86 1 v 
738 2 1 2.96 1 H 
738 3 1 3.17 1 v DIUR 
738 • 1 3.38 1 H 

'"' 736 6 1 3.23 2 v • 738 6 1 3.18 1 H .. 
~ 736 7 1 2.83 2 v 

738 8 1 3.06 1 H 
736 9 1 2.91 2 v 
738 18 1 3.84 1 H 
736 11 1 3.31 1 v 
738 12 1 3,18 2 H 
736 13 1 3.08 1 v 
738 14 2 
738 16 2 . . 
742 1 1 2.83 1 H ROPH 
742 2 2 . 
742 3 1 3.17 1 v 
742 • 1 3.29 1 H 
742 6 1 3.81 2 v 
742 6 1 2.98 1 H 
742 7 1 2.78 2 v 
742 8 1 2.83 1 H 
742 • 1 2.88 1 v 
742 10 1 3.00 1 H 
742 11 1 3.11111 1 v ROSK 
742 12 1 3.83 1 H 
742 13 1 2.77 2 v 
742 14 1 2.77 2 H 
742 16 1 2.99 1 v 
742 16 1 2.89 1 H 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resor~tion 
Sax: t.lale = 1; Female= 2; See Code Sheet 39 for ldentific:stlon of a normalities [ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 11800 ppm Acetone -------------------------------------------------------

t.latno Site Status Fetal ••• Head ABN1 ABN2 ABN3 ABN4 ABN6 ABN6 ABN7 
Wt (g) or Visceral 

766 1 1 3.61 2 H 
766 2 1 3.63 2 v 
766 3 2 . . 
766 4 1 3.5-4 2 H ROST SURB 
766 6 1 3,97 1 v 
766 6 1 3.86 1 H 
766 7 1 3.66 2 v 
766 6 1 3.46 2 H SURB 
766 • 1 3.46 2 v 
766 10 1 3.71 2 H SURB 
766 11 1 3.36 1 v DIUR 
766 12 1 3.03 2 H 
766 13 4 
766 14 1 3. 711J 1 v SURB 
766 16 1 3.96 1 H 
766 16 4 . . 
771 1 1 3.23 1 H 
771 2 1 2.68 2 v 
771 3 1 3.11!14 2 H 

n 771 4 1 2.98 1 v 
• 771 6 1 3.26 1 H ,. 
"' 771 6 1 2.97 2 v 

771 7 1 3.11 2 H 
771 6 2 
771 • 1 2.84 2 v 
771 10 1 2.76 2 H 
771 11 1 2.88 1 v 
771 12 1 2.80 1 H 
771 13 1 3.03 2 v 
771 14 1 2.82 1 H 
771 16 1 3.08 2 v 
771 16 1 2.92 1 H 
776 1 1 3.24 2 H 
776 2 1 3.18 1 v 
776 3 1 3,B3 2 H 
776 4 1 2.68 2 v 
776 6 1 3.27 1 H 
776 6 1 2.84 2 v 
781 1 1 3.33 2 v 
781 2 1 3.46 1 H 
781 3 1 3.48 2 v 
781 4 1 3.63 1 H 
781 6 1 3.37 2 v 
781 8 1 3.11 2 H 
781 7 1 3.16 2 v 
781 8 1 3.43 2 H 
781 • 1 3.67 1 v 

Status: 1 = Live; 2 : Early Resorptlon; 4 = late Resorption 
Sex: Male= 1; Female= 2; See Code Sheet 39 for Identification of abnormalities [ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 11000 ppm Acetone -------------------------------------------------------

t.latno Sit. Status Fehl s., Head ABNl ABN2 ABN3 ABN4 ABN6 ABN6 ABN7 
Wt(g) or Visceral 

781 10 1 3.46 2 H 
781 11 1 3.38 1 v DIUR SURB 
781 12 1 3.17 2 H 
781 13 1 3.34 2 v 
781 14 1 3.67 1 H 
781 16 1 3.48 2 v 
781 18 2 
782 1 2 
782 2 4 . . 
782 a 1 3.11J0 2 v ..,.,. 
782 4 1 2.60 2 H 
782 6 1 2.61 2 v Alf.JR ROVE MIVE SURB 
782 6 1 3.22 1 H 
782 7 1 3.06 1 v 
782 8 2 
782 • 2 . . 
782 10 1 2.97 1 H 
782 11 2 . . 
782 12 1 2.82 2 v 

n 782 1a 1 3.01 2 H . 782 " 1 3.15 2 v 
~ 782 16 1 3.32 1 H 
~ 782 16 1 3.01 1 v 

782 17 2 . 
817 1 1 3.19 2 H 
817 2 1 3.89 1 v 
817 a 1 3.22 2 H 
817 4 2 . 
817 6 1 3.41 1 v 
817 6 1 2.94 1 H 
817 7 1 3.32 1 v 
817 8 1 2.98 1 H 
817 • 1 3.23 1 v 
817 10 1 3.32 1 H 
817 11 1 3.06 1 v 
817 12 1 2.89 2 H 
817 13 1 3.12 1 v 
817 14 1 3.34 1 H 
817 15 1 3.38 2 v 
817 16 1 3.49 1 H 
818 1 1 3.36 1 H ROST 
818 2 1 3.09 1 v 
818 a 1 3.41 1 H SURB 
818 4 1 3.20 2 v 
818 5 1 2.81 2 H 
818 8 1 3.26 1 v ROSK 
818 7 1 3.03 2 H ROST 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption 
SeK: t.lale = 1; Female= 2; See Code Sheet 39 for Identification of abnormalities [ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 11000 ppm Acetone -------------------------------------------------------

Matno Site Status Fet.l ••• Head ABNl ABN2 ABNl ABN4 ABN6 ABN6 ABN7 
Wt(g) or Visceral 

818 8 1 3.16 1 v ROST 
818 9 1 3.06 1 H 
818 10 1 3.09 1 v 
818 11 1 3.25 2 H 
818 12 1 3.32 1 v ROST 
818 13 1 2.82 2 H ROST 
818 14 1 3.08 1 v 
818 15 1 2.98 1 H 
818 18 1 3.10 1 v 
820 1 1 3.80 1 H 
820 2 1 3.69 1 v 
820 3 1 3. 70 1 H MAST SURB 
820 • 1 3.90 1 v 
820 5 1 3.81 2 H 
820 8 1 3.61 1 v 
820 7 1 3.52 2 H 
820 8 1 3.49 1 v 
820 • 2 . . 
820 10 1 3.80 1 H 

" 820 11 1 3.61 2 v . 820 12 1 3.75 1 H 
~ 
0 820 13 2 . . 

820 14 1 3.60 2 v 
820 15 1 3.58 1 H 
820 18 1 3.58 2 v 
828 1 1 3.47 2 H 
828 2 1 3.23 2 v 
828 3 1 3.17 1 H 
828 • 2 . . 
828 ' 1 3.08 1 v 
828 8 1 3.45 2 H 
828 7 1 3.38 2 v 
828 8 1 3.32 2 H 
828 9 1 3.22 1 v ROSK 
828 10 1 3.68 2 H 
828 11 1 3.20 1 v ROSK 
828 12 1 3.47 2 H 
828 13 1 3,24 1 v ROSK 
828 .. 1 3.35 1 H 
828 15 1 2.87 2 v 
828 10 1 3.11 2 H ROST MAST SURB 
831 1 1 2.se 2 H 
831 2 1 2.87 2 v 
831 3 1 2.96 1 H 
831 • 1 2.68 1 v ROST MAST 
831 ' 1 2.86 1 H ROST 
831 8 1 3.09 1 v 

Status: 1 = LiYa; 2 = Early Reaorptlon; 4 = Lata Resorctlon 
Sax: Male= 1; Female= 2; See Coda Sheet 39 for Identification of • norm•lities (ABNn) 



SAS 

Acetone Rat Te~atology Study: Raw Fetal Data 

---------------------------------------------------------- 11000 ppm Acetone -------------------------------------------------------

Matno Site Status Fatal s., Head ABNl ABN2 A.BN3 ABN-4 ABN6 ABN6 ABN7 
Wt (g) or Visceral 

831 7 1 3.12 1 H 
831 8 2 . 
831 9 1 2.99 1 v 
831 10 1 2.80 2 H 
831 11 1 2.48 2 v 
831 12 1 2.78 2 H 
831 13 4 . 
831 14 1 2.82 2 v 
831 16 1 3.08 2 H 
831 18 1 2.79 2 v 
831 17 1 3.12 1 H 
831 18 1 2.69 2 v ROST 
831 19 1 2.89 2 H 
880 1 1 2.66 1 v RORB 
880 2 2 . . 
880 3 1 2.69 2 H ROST 
880 • 1 2.60 2 v ROST 
880 6 1 2.66 2 H ROST 

" 
880 8 1 2.-46 1 v ROST . 880 7 1 2.69 1 H 

"' 880 8 1 2.08 1 v ROST - 880 9 1 2.66 1 H 
880 10 1 2.96 1 v 
880 11 1 2.76 1 H 
880 12 1 2.62 2 v ROST t.lAST 
880 13 1 2.6-4 1 H 
880 14 1 2.66 2 v ROST 
880 16 1 2. 76 1 H 
880 18 1 2.67 1 v 
889 1 1 2.77 • H 
889 2 1 3.07 1 v 
889 3 1 3.13 1 H 
889 • 1 2.62 1 v ROST 
889 6 1 2.86 2 H ROST 
889 8 1 3.81 2 v 
889 7 1 3.06 1 H 
889 8 1 2.63 2 v 
889 • 1 2.86 1 H 
889 10 1 2.78 2 v 
889 11 1 2.89 2 H 
889 12 1 2.98 1 v 
889 13 1 2.98 2 H 
889 .. 1 2.68 2 v 
889 16 2 . . 
889 18 1 3.21 1 H ROST 
889 17 1 2.89 2 v 
889 18 1 3.12 1 H 

Status: 1 = live; 2 = Early Resorption; 4 = Late Resor~tlon 
Sex: Male= 1; Fem.le = 2; See Code Sheet 39 for Identification of a normalities [ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 11~~~ ppm Acetone -------------------------------------------------------

t.latno Site Statue Fetal s •• Head ABNl ABN2 ABN3 ABN-4 ABN5 ABN6 ABN7 
Wt(g) or Visceral 

878 1 1 3.06 2 H 
878 2 1 3.42 1 v 
878 3 1 3.27 1 H 
878 • 1 3.04 2 v 
878 6 1 3.28 2 H 
878 8 1 3,30 1 v 
878 7 1 3.04 2 H 
884 1 • . . 
884 2 1 2.82 1 H 
884 3 1 2.73 1 v 
884 • 1 2.66 2 H 
884 6 1 2.61 2 v 
884 8 1 2.42 2 H 
884 7 1 2.46 1 v DIUR 
884 8 1 2.38 1 H 
884 • 1 2.48 1 v 
884 10 1 2.37 2 H 
884 11 1 2.81 2 v ROST 
884 12 1 2.61 2 H ROST ROVE 

" 884 13 2 . 
~ 884 14 1 2.94 1 v 
N 884 16 • 884 18 1 2.46 2 H ROST 

904 1 1 2.83 1 v ••• 2 1 3.21 1 H 

••• 3 1 2.82 2 v 
904 • 2 . . ••• 6 1 3.04 2 H ... 8 1 3.20 2 v ••• 7 1 3.09 1 H 

••• 8 1 2.93 2 v ••• • 1 2.98 2 H ROST 
••• 10 1 3.04 1 v 
904 11 1 2.63 2 H ROST UARH WIST 
904 12 1 3.67 1 v 
904 13 1 2.92 2 H 
904 14 1 3.26 2 v 
908 1 1 2.28 2 H ROST 
008 2 1 2.2-4 2 v ROST 
908 3 1 2.99 1 H 
008 • 1 2.74 2 v ... 6 2 . ... 8 1 2.36 1 H ROST WAST ... 7 1 3.13 1 v ... 8 1 2.72 1 H 
908 • 1 2.69 2 v 
908 10 2 

Statue; 1 = live, 2 = Early Resorption; 4 = Late Resorction 
Sex: Wale= 1; Female= 2; See Code Sheet 39 for Identification of a normalities [ABNn) 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 11900 ppm Acetone -------------------------------------------------------

Matno Site Status Fetal s .. Head ABNl ABN2 ABN3 ABN4 ABN6 ABN6 ABN7 
Wt(g) or Visceral 

906 11 1 3,19 1 H 
906 12 1 2.91 2 v 
906 13 1 3.00 1 H 
906 14 1 2.91 2 v 
906 16 1 2.82 2 H 
906 16 1 2.82 2 v MIIN 
911 1 1 3.67 1 v ROST MAST 
911 2 1 3.-44 2 H 
911 3 1 3.68 2 v 
911 4 1 3.57 2 H 
911 6 1 3,43 2 v DIUR 
911 6 1 3.83 1 H 
911 7 1 3.41 1 v 
911 8 1 3.33 2 H 
911 9 1 3.49 1 v 
911 10 1 3.67 1 H 
911 11 1 3.64 1 v SURB 
911 12 1 3.29 2 H 
911 13 1 2.90 2 v 

'"' 911 14 1 2.4-4 2 H ROST 
• 911 16 1 3.41 2 v 
~ 911 16 4 w 

911 17 1 3.4" 2 H 

Status: 1 : Live; 2 = Early Resorption; 4 = Late Resorption 
Sex: Male= 1; Female= 2; See Code Sheet 39 for Identification of abnormalities [ABNn] 



SAS 

Acetone Rat Teratology Study: Raw Fetal Data 

Coda Sheet for Identification of Fetal Abnormalities 

ANUR 
AOPT 
CLST 
COST 
DIUR 
ECHT 
EDEt.l 
EXCE 
I.IAST 
MAVt.l 
Ill liN 
MlRB 
MIST 
!.liVE 
RACH 
ROPB 
ROPH 
RORB 
ROSK 
ROST 
ROVE 
RPCA 
SURB 
UARH 

n . 
~ .. 

Anurous 
Anophthalmia 
Cleft Sternum 
Completely Ossified Sternebra 1-6 
Dilated Ureter 
Ectopic Heart 
Edema 
Exencephaly 
Misaligned Sternebra 
Major Vessel Malformation 
t.lissing Innominate 
1-ilsslng Rib (agenesis) 
t.licroatomla 
Missing Vertebrae (agenesis) 
Rachischish 
Reduced Ossification Pelvis 
Reduced Ossification Phalanges 
Reduced Ossification Rib 
Reduced Ossification Skull 
Reduced Ossification Sternebra 
Reduced Osslflcatlon Vertebra 
Renal Pelvic Cavitation 
Supernumerary Rib 
Unilateral Arhinla 



Acetone Rat Teratology Study: Calendar of Events 

Exposure levels; Treatments 1-4 

Ordered rats 

Received male rats (ARSi 870074) 

Received female rat:s (ARSlf 870075) 

Eartagged and weighed females pre-study 

Weighed and randomized virgins 

Initial health screen: 5 males, 5 females 

Virgins placed into individual caging 

Additional health screen; 5 males, 5 females 

Rats released for study 

Detection of copulation (Odg) (Teratology/Ketone) 

weighed, randomized, individually caged 

o, 440, 2200. 11000 ppm 

8-12-87 

9/22/87 

9/22/87 

10/5/87 

10-22-87 

10-12-87 

10-12-87 

10-26-87 

10-16-87 

(A) 10-20-87 

{B) 10-21-87 
(C) 10-22-87 
(D) 10-23-87 

(EJ10-24-B7 

( 43/7) 

(9/7) 

(13/7) 
(40/7) 

( 17/0) 

Study rats sent to exposure room; grp A-C & virgins 10-23-87 

grp D and E 10-26-87 

Exposure (6 hours/day; 6-19 dg) 

Weighed (6dg) started exposure 

Weighed (10dg) 

weighed (14dg) 

Weighed ( 17dg) 

Sacrifice (20dg) 

Ketone rats bled; dg7 pm/ dg8 am 

dg14 pm/ dglS am 

dgl9 pm/ dg20 am 

Virgins - exposed for 14 days concurrent with grp C 

(A) 10-26 to 11-8-87 

(8)10-27 to 11-9-87 

(Cl10-28 to 11-10-87 

(0)10-29 to 11-11-87 

(EJ 10-30 to 11-12-87 

{A-El10-26 to 10-31-87 

{A-El 10-30 to 11-3-87 

(A-E) 11-3 to 11-7-87 

(A-E) 11-6 to 11-10-87 

(A) 11-9-87 

(B) 11-10-87 

(C) 11-11-87 terminal serology 

(0) 11-12-87 terminal serology 

(EJ 11-13-87 

(A-D} 

(A-D} 

(A-D} 

10-27 to 10-Jl-87 

11-3 to 11-7-87 

11-8 to 11-12-87 

Weighed exposure day 1 10-28-87 

Weighed exposure day 5 11-1-87 

Weighed exposure day 10 11-6-87 

Sacrifice, one day post-exposure 11-11-87 

Fetal exams completed 1/18/88 

c.ss 



n . 
~ 

~ 

ACETONE RAT TERATOLOGY STUDY DISPOSITION 

Sperm-Positive Teratoloqv Rats 
Exposure Removed Litters 

Group Treatment Virgins On Study(a) From Study Sacrifice Examined 

Control (0 ppm) 1 10 30 2(b) 28 
440 ppm 2 10 31 2 (c) 29 
2200 ppm 3 10 31 0 31 

_ll_Q_OQ ppm 4 1Q ~~ 3 l<ll 27 

(a) The study protocol required a minimum of 30 sperm-positive females 
(to obtain 20 pregnant females) . 

(b) 1 dam - wnbilical hernia 
1 litter S2 implants 

(c) 1 dam - weight loss, moribund due to dental problem 
1 litter S 2 implants 

(d) 1 dam - dental problems 
2 litters S 2 implants 

ACETONE RAT TERATOLOGY (KETONE) STUDY DISPOSITION 

26 
27 
29 
26 

Soerm-Positive Ketone TeratolQgy_ Rats 
Exposure Removed Litters 

Group Treatment On Study From Study Sacrifice Examined 

Control (0 ppm) 1 7 0 7 7 
440 ppm 2 7 0 7 4 
2200 ppm 3 7 0 7 7 
11000 ppm 4 7 0 7 7 



Acetone Mouse Teratology Study: Body Weights (g) for Virgin Females 

--------------------------------------------------------- 8 ppm Acetone -------------------------------------------------------

t.lATNO Pre-atudy Exposure Exposure Exposure Sacrifice 

•• Day1 Day6 Day18 •• 
1867 31.2 38.6 38.8 32.-4 31.8 

1121 27.1 26.1 28.3 28.8 28.-4 

1167 26.8 24.8 26.8 26.6 26.5 

1198 21.g 23.1 23.1 24.2 24.1 

1231 38.6 27.8 27.8 28.3 28.1 

12B8 2B.1 26.8 28.-4 28.6 29.6 

1296 26.9 26.6 26.6 27.6 26.7 

1319 27.6 27.9 28.2 28.9 3".4 

1323 31." 3"·" 29.4 31.3 31.2 

1326 26.6 26.9 26.6 26.6 26.9 

" . 
~ 
~ 



Aceton• Wouse Teratology Study: Body Weights (g) for Virgin Females 

-------------------------------------------------------- 449 ppm Acetone ------------------------------------------------------

MATNO Pre-study Eltposure 
Wt Oay1 

1971 23.2 24.2 

1193 22.8 22.8 

1197 26.8 27.9 

1161 27.9 28.2 

1183 26.7 26.1 

1219 28.0 28.8 

1222 28.1 26.8 

1234 33.1 32.1 

1301 32,3 29.2 

1324 28.7 28.0 

" . 
~ 

"' 

Eltposure 
Oay6 

23.9 

23.0 

28.1 

28.2 

24.7 

29.0 

26.0 

33.4 

31.4 

28.B 

Eltposure 
Day10 

24.6 

24.4 

28.7 

28.4 

26.3 

27.4 

27.0 

32.1 

30.2 

28.2 

Sacrifice 
Wt 

26.4 

26.1 

29.1 

27.4 

27.2 

29.1 

27.1 

32.2 

30.6 

27.4 



Acetone Mous• Teratology Study: Body Weights (g) for Virgin Fem•les 

-------------------------------------------------------- 2280 ppm Ac•tone -----------------------------------------------------

MATNO Pr•-study Exposure 
Wt D•y1 

1841 29.7 29.8 

1082 27.2 28.2 

1872 34.2 34.6 

1896 23.4 21.8 

1124 27.1 25.8 

1148 23.3 24.9 

1168 23.6 24.6 

1218 25.9 28.1 

1256 24.9 27.7 

1278 27.8 26.4 

" . 
~ 
~ 

Exposure 
D•y5 

30.6 

27.8 

34.6 

22.2 

26.9 

25.9 

24.7 

27.4 

27.8 

28.8 

Exposur• 
Dsy18 

38.8 

28.9 

36.4 

23.1 

27.6 

25.1 

24.4 

28.9 

27.6 

26.7 

S•crifice 
Wt 

38.8 

28.9 

36.1 

22.9 

28.8 

26.6 

28.6 

28.1 

27.6 

27.7 



Acetone Mouse Teratology Study: Body Weights (g) for Virgin Females 

-------------------------------------------------------- 66~~ ppm Acetone -----------------------------------------------------

~ATNO Pre-study E~tposure 
Wt Oay1 

1~31 29.8 27.8 

107~ 29.0 28.4 

1164 26.1 28.3 

1188 3~.8 27.9 

1189 26.0 28.2 

1192 26.1 25.3 

1207 23.7 24.2 

1264 24.8 22.9 

1314 26.2 25.6 

1322 33.4 31.4 

" . 
~ 
0 

E~tposure 
Day5 

28.8 

29.7 

28.4 

29.7 

27.2 

26.0 

24.8 

24.1 

28.6 

30.1 

E~tposure 
Day10 

28.4 

32.0 

27.5 

38.4 

28.8 

27.2 

28.3 

26.8 

28.9 

31.9 

Sacrifice 
Wt 

29.5 

34.1 

27.6 

38.3 

29.3 

28.2 

28.4 

25.8 

29.3 

31.9 



SAS 

Acetone ~ouse Teratology Study: Body Weights (g) for Plug-positive Females 

--------------------------------------------------------- 8 ppm Acetone -------------------------------------------------------

WATNO Pregnant Pre-study • dg • dg • dg 12 dg 16 dg 18 dg Uter Liver Kidney 
Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) (g) (g) 

Ul06 1 27.5 28.3 29.1 30,8 36,3 39.4 44.47 11.376 0.472 0.472 
une 1 27.9 26.4 27.4 28.8 33.9 <11.4 49.17 18.679 2.643 0.370 
1016 1 29.1 29.6 31.3 31.8 37.2 44.0 62.01 17.688 2.989 1!1,462 
1036 • 29.2 28.8 38,4 32.3 31.1 31.3 38.69 0.187 2.066 0.610 
1846 1 26.4 26.0 27.6 28.7 34.0 40.8 47.92 16.871 2.833 0.469 
1062 1 32.9 32.6 34.6 36.3 41.8 60.2 60.69 22. UJ7 3.128 0.669 
1064 1 30.6 30.4 32.6 34.2 41.3 48.0 66.6fl 2fl.199 3.343 0.674 
1078 1 28.6 26.2 28.7 31.0 37.0 46.4 64.12 19.832 3.146 0.488 
1879 • 29.1 27.6 38.3 27.9 29.8 29.2 27.23 8.127 1. 718 8.448 
1080 1 26,7 24.9 28.2 28.2 33.0 48.3 48.28 18.473 2.441 0.444 
1123 1 26.7 26.0 27.6 29.6 33.6 38.9 46.31 14.366 2.682 0.433 
1126 1 30.7 31.0 33.3 37.4 41.6 49.8 68.32 20.224 3.121 0.699 
1131 1 22.6 22.8 26.0 26.2 32.4 37.9 44.21 13.662 2.863 0.439 
1164 1 26.0 26.8 28.9 31.4 38.1 44.8 61.76 19.113 2.612 8.484 
1166 • 22.9 23.4 26.8 26.0 26.6 28.2 26.94 8.110 1.812 0.447 
1176 1 26.6 26.7 27.6 29.1 34.2 41.3 47.06 18.126 2.391 8.416 
1179 • 22.1 23.6 23.1 24.4 24.3 24.8 24.16 8.884 1.618 0.376 
1186 1 26.6 28.0 38.8 32.4 38.7 48.1 67.48 23.683 3.116 0.681 

0 1193 1 27.3 27.4 28.4 30.1 33.8 41.2 47.97 16.716 2.839 8.647 
• 1282 1 24.4 24.4 26.6 28.9 33.8 42.1 60.22 19.878 2.464 0.446 
0'> 1289 1 28.3 28.9 31.1 33.2 38.7 46.3 63.64 18.899 2.693 8.6fl7 
,... 1212 1 34.4 31.3 33.7 36.9 41.1 49.8 67.36 28.116 3.761 0.661 

1213 1 28.4 28.9 31.6 32.4 39.8 46.7 64.98 22.397 2.649 0.378 
1226 1 27.2 26.8 28.6 28.6 34.8 48.8 47.46 16.662 3.846 0.444 
1239 1 27.0 27.8 30.3 30.7 36.7 46.4 54.31 22.941 2. 792' 0,492 
1249 1 38.8 38.1 32."' 33.3 38.7 48.3 63.38 18.960 3.483 0. 681 
126"' 1 24.6 26.1 28.8 38."' 37.8 46.7 6"'. 96 21.843 2.768 8.477 
1272 • 26.7 27.6 29.2 27.3 28.3 29.1 17.68 8. 186 1.799 8.421 
1289 1 38.8 38.3 32.9 34.4 41.6 68.6 61.46 22.684 3.637 8. 663 
1293 1 38.9 27.7 31.8 33.8 41.2 61.0 67.98 20.763 3.296 0.603 
1386 1 31.1 31.1 32.2 33.2 38.6 -46.8 64.26 19.863 2.687 8.-486 



SAS 

Acetone Mouse Teratology Study: Body Weights (g) for Plug-positive Females 

-------------------------------------------------------- 440 ppm Acetone ------------------------------------------------------

WATNO Pregnant Pre-study • dg • dg g dg 12 dg 16 dg 18 dg Uter Liver Kidney 
Wt (g) Wt (g) Wt (g) Wt. (g) Wt (g) Wt (g) Wt (g) wt (g) (g) (g) 

1001 1 21.7 23.6 25.3 28.8 32.8 37.1 43.14 11.199 2.917 ". 463 
11!102 1 28.4 26.2 3111.1 33.9 38.9 47.2 66.63 19.940 2.823 ,, 460 
1029 1 27.7 27.6 29.8 32.1 37.7 44.9 54.57 18.197 3.183 ". 458 
1032 1 29.6 29.2 29.1 31.7 36.2 42.8 49.92 16.998 3.104 0,468 
1033 1 31.2 29.3 34.7 36.9 42.6 62.6 63.24 22.300 3.420 0.657 
103-4 1 29.6 28.7 31.1 33.9 38.4 48.9 66.01 19.004 8.61-4 3.134 
1042 • 28.7 27.6 28.2 29.7 28.2 29.0 29.09 0.600 2. 009 0.482 
1066 1 27.1 27.7 31.0 33.9 39.2 47.6 59.09 22.717 3.280 0.476 
1069 1 25.7 26.4 26.5 29.6 34.7 42.4 50.29 16.466 3.274 0.446 
1093 • 23.2 23.6 23.9 23.9 23.7 24.6 23,87 8.087 1. 711 0.405 
1104 1 24.4 24.8 27.3 28.6 35.2 41.2 48.66 16.938 3.167 8. 600 
1128 1 22.6 22.0 25.7 27.1 32.6 37.8 43.78 12.625 2.669 0.428 
1132 1 30.8 29.1 28.8 30.3 34.9 39.7 47.36 16.674 2.078 0.427 
1147 1 31.9 30.5 33.2 36.2 39.8 48.8 56.92 19.604 3.163 0.500 
1149 • 26.7 27.9 27.6 29.9 29.0 29.7 29.43 0.110 1.888 0.401 
1158 1 24.4 25.6 29.3 31.3 37.2 46.8 54.26 20.223 2.987 8.426 
1161 1 30.6 29.4 30.6 32.9 39.2 48.9 57. 00 21.188 3.231 8.568 
1171 1 24.4 24.6 27.6 29.6 34.7 43.2 61.90 18.929 2.6-40 8.419 

01182 1 32.1 32.8 33.6 34.6 39.3 45.9 62.46 16.404 2.993 8.622 
~1199 1 24.3 24.6 27.9 31.1 34.3 41.0 47.89 HS.830 2.771 8.393 
N1216 • 28.6 27.6 29.9 28.0 28.9 30.1 29.82 8.107 2.328 0. 463 

1238 1 29.0 30.3 33.2 33.8 39.4 47.6 67.90 21.437 3.587 0.647 
1261 1 24.9 26.4 28.7 31.3 34.4 41.8 46.40 16.149 2.367 0.446 
1261 1 26.9 28.4 30.6 31.8 37.6 -44.6 53.20 17.694 2.801 0.602 
1278 1 23.1 23.8 28.2 27.3 32.8 4111.4 46.12 14.768 1.938 0.396 
1271 1 31.3 3111.6 34.6 36.6 44.0 63.3 86.05 26.11118 3.763 8.598 
1274 1 30.2 31.9 32.4 34.8 38.8 46.4 53.23 19.020 2.821 0.528 
1279 1 27.9 27.2 38.4 32.8 37.9 46.8 64.26 ]9.660 2.819 0 .506 
1287 1 28.7 29.1 31.7 34.3 41.2 61.9 83.47 26.646 3.869 111.681 
1294 1 28.8 26,1 28.4 29.9 36.8 44.7 66.84 22.868 2.481 0.486 
1308 1 24.0 23.6 26.6 27.4 32.3 39.8 46.81 17.861 2.302 0.405 
1317 1 26.6 26.9 29.2 31.7 36.8 44.2 61.45 8.917 2.582 0.498 
1321 • 32.4 30.2 32.1 32.7 31.6 31.7 31.14 0.296 2.187 0.561 



SAS 

Acetone Wouse Ter•tology Study: Body Weights {g) for Plug-positive Fem.les 

-------------------------------------------------------- 2200 ppm Acetone -----------------------------------------------------

MA.TNO Pregn•nt Pre-study ••• • dg ••• 12 dg 16 dg 18 dg Uter Liver Kidney 
Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) (g) (g) 

UJ17 1 34.8 3-4,8 38.8 39.8 44.7 61.9 81.29 19.770 3.384 ". 689 
1836 • 30.0 28.8 31.6 32.2 31.3 31.9 31.78 0.242 2.087 ".-474 
1837 1 29.6 29.7 31.7 32.2 37.2 46.8 63.04 17.081 2.894 ". 602 
1049 1 26.4 26.0 30.0 32.7 38.6 47.0 68.26 19.687 3.039 8.469 
1068 1 27.1 26.9 29.4 32.8 37.9 48.2 66.16 18.818 2.828 0.478 
1083 1 

28 ·" 
27.2 31.2 33.0 38.8 48.8 64.23 19.624 2.976 0.633 

U!IBB 1 31.7 31.0 33.2 36.8 41.4 60.4 81.81 23.878 3.388 8.638 
1888 1 34.8 a•.8 38.2 37.7 .. 3.2 68.3 69.66 21.863 3 ... 22 8.667 
189 .. 1 27.7 27.6 38.6 32.7 37 ... ..6.3 63.82 18 ... 82 2.993 8 ... 89 
1119 1 28.3 27.8 29.7 32.3 38.8 •a.• 68 ..... 18.398 3.891 8.629 
1138 1 23.2 22.8 28 ... 28.3 a•.a .. 1.7 .. 9.73 19.1il162 3.128 8 ... 86 
1137 • 22.8 22.8 23 ... 2 ... 2 2 ... 3 2 ... 7 23.99 li!l.1<19 1.81i!11 8,398 
1138 1 23 ... 22 ... 2 ... 9 27.1 29.3 33.1 37 ... 7 8.818 2.688 0 ... 11 
1168 1 2 ..... 26.2 26.9 29.2 32.8 38.9 ..... 26 13.773 2.8li!llill 8 ... 67 
1166 1 38.6 29.8 32 ... 33.8 39.8 .. 6.8 68.82 18.828 2.988 8.6 .. 8 
1186 1 23.8 26.8 27.2 29.8 36 ... .. a.8 62.31 19 ... 23 2.886 8.618 
1187 • 29 ... 31.2 29.111 29.6 31.1 3111.2 29.28 111 ... 27 2.21il17 li!l. 687 
1189 • 28.1 27.111 28 ... 28.8 28.7 27.7 28.87 1.913 8.689 ". 888 
1178 1 34.8 32 ... 37.1 39.2 .. 6.2 63.1 81.87 21i!1.378 3 ... 38 8. 688 

~ 1181 1 38.8 28.8 31.3 33.7 39.2 .. 7.3 66.28 28.8 .. 1 2. 718 8 ... 96 
0' 1187 1 28.2 27.6 28.1 32.2 38.8 .. 2.9 .. 9.81 16.8fin 3.283 8 ... a.. 
lJ,) 1281 1 2 ... 8 2 ... 2 2 ... 9 27.3 31.8 37.2 ..... 62 1<1 • 282 2.818 li!l ... 28 

1288 1 26.8 28.3 26.9 27.7 31.6 38.8 .. 3.38 1<1 ... 77 2.3 .. 8 8 ... 68 
1228 1 27.8 27.7 28.1 38.1 36 ... .. 3.8 68.66 1<1. 792 3.388 8.619 
1233 1 23.8 2 ... 7 27 ... 29 ... 38.8 •a.& 68.99 19 ..... 1 2.688 8.398 
12 .... 1 29.8 29.2 33.2 36.9 .. 2.8 62.8 82.66 22.688 3.693 8.676 
1288 1 27 ... 27.8 29.1 38 ... 38.8 .. a.a 68 ... 8 19.118 2 ... 88 8. "88 
1283 1 28 ... 28.9 31.2 32.8 39.6 .. 8.3 67.78 17. 72 .. 3.383 8.678 
128 .. 1 2<1 ... 2 ... 6 27.7 29.6 3 ... 9 .. a.& 61.21 18.7 .. 2 2.8 .. 7 8 ... 19 
1291 1 a ..... 32.3 36.1 37.7 ..... 8 6 ..... 86 ... 6 2 ... 883 3.216 8.812 
1298 1 28.8 27.1 38.1 32.8 38.8 .. 8.8 68.81 28.133 2.798 8.68 .. 
1312 1 21.8 22.3 28.2 28.2 32.2 39.1 23.18 1 ... 938 2.869 8 ... 61 
1328 1 28 ... 26.2 29.2 29.9 38.8 .. 3.7 61.28 18.888 2.9 .. 8 8 ... 81 



SAS 

Acetone ~ouae Teratology Study: Body Weights (g) for Plug-positive Females 

-------------------------------------------------------- 6600 ppm Acetone -----------------------------------------------------

I.IATNO Pregnant Pre-study • dg . ·~ ••• 12 dg 16 dg 18 dg Uter Liver Kidney 
Wt (g) Wt (g) Wt g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) (g) (g) 

1009 1 :u.1 32.3 33.6 36.0 41.6 68.6 61.42 19.656 4.061 8.782 
UJll 1 25.7 26.7 29.6 32.1 37.7 46.1 64.60 18.670 3. 780 0.672 
1014 1 29.0 29.3 30,9 32,7 37.8 43.6 61.44 14.269 3.228 0.434 
1019 1 31.3 31.8 33.4 36.7 43.0 63.8 64,66 23.031 4.630 0.606 
1822 1 29.1 29.1 31.6 33.6 39.8 48.8 67.19 20.668 3.636 ". 664 
111123 1 28.3 27.9 32.2 34.0 37.9 47.1 64.89 19.360 ... 029 0.628 
1024 1 28.6 26.9 29.9 32,8 38.3 46.8 63.46 18.316 3.287 1!1.471!1 
11!126 1 29.9 29.2 31.2 36.6 39.1 47.3 66.72 19.399 3.686 1!1.472 
11!126 1 34.1!1 33.1 36.8 36.6 41.8 60.1 68,96 18.322 3.878 0.669 
11!130 • 32.1!1 31.6 32.3 33.1 34.2 33.8 36.10 0.226 2.687 1!1.61!11!1 
11!148 1 26.2 26.8 27.8 29.6 34.2 42.6 49.1!11 16.144 3.261!1 8. 646 
11!160 1 38.9 38.3 34.1 36.2 43.8 68.7 61.18 20.224 3,969 8.618 
1061 1 28.6 26.9 29.3 32.4 37.7 47.6 68.64 18.614 3.804 8.619 
1173 1 28.9 27.2 32.6 33.6 40.2 47.3 66.67 17,631 4.172 0.666 
UJ99 1 28.3 27.2 31.2 33.6 39.1 46.0 63.61 18.067 3.618 0.601 
1118 1 26.7 28.4 31.6 33.2 34.3 46.4 63.84 17.399 3.631 0.681 
1142 1 26.1 26.6 27.4 29.7 36.7 41.7 48.17 16.823 2.883 0.468 

{') 1144 1 24.0 26.8 27.9 29.8 36.7 40.7 . 13.636 3.408 0.421 
• 1168 1 23.4 24.3 26.4 28.4 29.8 39.6 44.86 14.619 2.638 8. 467 
0'> 1172 1 23.1 24.8 27.8 28.8 36.1 43.4 44.62 19.291!1 2.992 8. 432 
-""'1174 1 26.7 26.4 29.7 31.6 36.3 44.4 58 .1e 13.849 3.440 0.693 

1204 • 23.1 23.6 26.7 28.8 24.8 26.3 24.90 8.096 1.662 0.343 
1232 1 38.2 31!1.8 32.6 34.6 48.1 49.4 67.26 19.186 3.403 0.621 
1238 1 26.3 29.0 3e.e 32.8 48.8 48.9 68.61!1 19.939 3.692 0. 629 
1241 1 29.4 27.8 28.7 30.9 38.2 44.6 62.66 18.31!11 3.064 0.494 
1248 1 24.6 26.4 28.0 30.4 37.8 46.9 66,99 20.686 3.281!1 0.487 
1266 1 31.8 31.7 33.8 36.4 40.7 48.8 66.86 16.832 3.408 ~.670 
1269 1 23.6 24.8 27.3 28.8 33.8 42.3 49.71 18.879 2.968 1!1.449 
1263 1 28.2 24.9 26.8 27.3 32.7 38.9 46.21 14.009 3.036 8. 448 
1286 1 23.9 24.0 26.2 27.2 31.9 38.6 43.28 13.6UJ 2.790 8. 331 
1292 1 28.1 27.2 31.4 33.2 40.6 48.4 67.67 18.613 3.284 0.61!12 
1297 1 26.9 26.8 27.8 30.6 36.6 44.6 61.66 18.686 3.172 0.631 
1331!1 1 24.6 24.9 28.8 31.1!1 36.4 41.8 31.46 11!1.386 2.889 3.341 



SAS 

Acetone Mouse Teratology Study: Raw Fetal Data 

----------------------------------------------------------- 0 ppm Acetone ---------------------------------------------------------

Watno Site Status Fetal ... Head ABNl ABN2 ABN3 
Wt(g) or Visceral 

1121£16 1 1 0.848 2 v 
101116 2 1 1.296 2 H 
1Bf.l8 3 • 1006 4 1 1.243 2 v 
U:111J6 • 1 0.786 2 H 
1006 • 1 1. 306 1 v 
1006 7 1 1.389 1 H 
101!16 • 2 
1806 9 1 1.369 1 v 
UJte 1 1 1.391 2 v 
une 2 1 1.388 2 H 
1010 3 2 . 
une • 1 1.439 1 v 
1010 • 1 1.334 1 H 
une • 1 1,330 2 v 
1010 7 1 1.447 1 H 
une • 1 1.-'469 1 v 
112110 9 1 1.366 1 H 

" 1010 18 1 1. 301 2 v . une 11 1 1.311 1 H 
~ 11!110 12 1 1.394 2 v ~ 

1016 1 1 1.469 2 H 
U116 2 1 1.443 2 v 
11!116 3 1 1.437 2 H 
1016 • 1 1.422 1 v 
11!116 • 1 1.-487 1 H 
1016 • 1 1.387 2 v 
1016 7 1 1.396 1 H 
1016 • 1 1.380 2 v 
Ul16 9 1 1.-408 1 H 
uns 18 1 1.393 2 v 
1046 1 1 1.297 2 H 
U146 2 1 1.266 2 v 
1046 3 1 1.346 1 H 
10-46 • 1 1. 330 2 v 
UJ46 • 1 1.277 2 H 
1046 • 1 1.248 2 v 
1£146 7 1 1.333 2 H 
UJ46 • 1 1.382 2 v 
11!146 9 • . . 
1046 .. 1 1.366 1 H 
1046 11 1 1.34-4 1 v 
11!162 1 1 1.232 2 H 
1062 2 1 1.268 2 v SURB 
1862 a 1 1.331!1 2 H 
11!162 • 1 1.328 1 v 
U162 • 1 1.281 1 H 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption 
Sex: ~ale= 1; Female= 2; See Code Sheet 33 for Identification of abnormalities {ABNn) 



SAS 

Acetone Mouse Teratology Study: Raw Fetal Data 

----------------------------------------------------------- 0 ppm Acetone ---------------------------------------------------------

l.latno Site Status Fetal .. , Head ABNl ABN2 ABN3 
Wt(g) or Visceral 

1052 • 1 1.366 1 v 
1062 7 1 1.348 2 H 
1862 • 1 1.331 1 v 
1062 9 1 1.391 1 H 
1062 10 1 1.4£18 1 v 
1862 11 • . . 
1062 12 1 1.319 2 H 
1062 13 1 1.609 1 v 
1062 14 1 1.484 2 H 
1064 1 1 1.377 1 v 
1064 2 1 1.308 1 H LMFL 
UJ64 3 1 1.331 2 v 
1064 • 1 1.413 1 H 
1664 ' 1 1.488 1 v SURB 
1664 • 1 1.430 1 H 
1664 7 1 1.289 2 v 
1664 • 4 . 
1664 9 1 1.424 1 H 
1664 10 1 1.363 2 v LMFL 

n Ul84 11 1 1.200 2 H 
~ 1664 12 1 1.268 2 v 
~ 1664 13 1 1.411 1 H 

1078 1 1 1.364 1 v 
1078 2 1 1.462 1 H 
1078 3 1 1.366 1 v 
1078 • 1 1.414 1 H SURB 
1078 ' 1 1.337 2 v 
una • 1 1.329 2 H 
1878 7 1 1.407 2 v SURB 
1078 • 1 1.248 2 H SURB 
1878 9 1 1.271 2 v 
1878 10 1 1.342 1 H SURB 
1878 11 1 1.466 2 v 
1078 12 1 1.414 1 H SURB 
1088 1 1 1.182 2 v SURB 
1080 2 1 1.207 1 H SURB 
1888 3 1 1.331 1 v 
1888 • 1 1.372 2 H 
1888 ' 1 1.236 1 v 
1888 • 1 1.013 2 H SURB 
1088 7 1 1.163 2 v SURB 
u'a8 • 1 1.319 2 H SURB FRET 
1888 9 1 1.235 2 v SURB 
1080 10 1 1.346 1 H SURB 
1080 11 1 1.251 2 v SURB 
1080 12 1 1.400 1 H SURB 
1123 1 1 1.378 2 H 

Status: 1 : Live; 2 : Early Resorption; 4 : Late Resor~tion 
Sex: ~ale: 1; Female: 2; See Code Sheet 33 for Identification of a normalities [ABNn] 



SAS 

Acetone ~ouse Teratology Study: Raw Fetal Data 

----------------------------------------------------------- B ppm Acetone ---------------------------------------------------------

t.latno Site Status Fetal s .. Head ABNl ABN2 ABN3 
Wt(g) or Visceral 

1123 2 1 1.422 2 v 
1123 3 1 1.463 2 H 
1123 • 1 1.477 1 v 
1123 • 1 1.344 1 H 
1123 • 2 . . 
1123 7 1 1.428 2 v 
1123 8 1 1.406 2 H SURB 
1123 • 1 1.444 1 v 
1125 1 1 1.616 2 H 
1126 2 1 1.369 2 v 
1126 3 1 1.444 1 H 
1126 • • . . 
1126 • 1 1.611 2 v 
1125 • 1 1.803 1 H 
1126 7 1 1.608 1 v 
1126 8 1 1.449 2 H 
1126 • 1 1.479 2 v 
1126 10 1 1.293 1 H 
1126 11 1 1.314 2 v 

" 1126 12 2 . . 1126 13 1 1.496 1 H SURB 
"' 1131 1 1 1.369 1 v SURB 
~ 

1131 2 1 1.416 1 H SURB 
1131 3 2 . 
1131 • 1 1.324 2 v SURB 
1131 • 1 1.484 1 H SURB 
1131 • 1 1.267 2 v SURB 
1131 7 1 1.389 2 H 
1131 8 1 1.419 2 v 
1131 • 1 1.366 1 " SURB 
1164 1 1 1.406 1 v WAST 
1164 2 2 
1164 3 1 1.449 2 H SURB 
1164 • 1 1.416 1 v lMFl SURB 
1164 • 1 1.371 1 H 
1164 • 1 1.367 2 v 
1164 7 1 1.499 2 H SURB 
116-4 • 1 1.382 1 v 
1164 • 1 1.361 2 v 
1164 10 1 1.608 1 H 
1164 11 1 1.391 2 v 
1164 12 1 1.436 2 H 
1176 1 1 t.4e9 2 H 
1178 2 1 1.37-4 1 v 
1178 3 1 1.390 2 H 
1178 • 1 1.387 1 v 
1178 • 1 1.297 2 H 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption 
Sex: Male= 1; Female= 2; See Code Sheet 33 for Identification of abnormalities [ABNn] 



SAS 

Acetone ~ouae Teratology Study: Raw Fetal Data 

----------------------------------------------------------- 0 ppm Acetone ---------------------------------------------------------

l.latno Stte Status Fetal s., Head ABNl ABN2 ABN3 
Wt(g) or Visceral 

1178 • 1 1.291 1 v 
1176 7 1 1.311 2 H 
1178 • 1 1.298 2 v 
1176 • 1 1.268 2 H 
1176 10 1 1.341 2 v 
1178 11 1 1.279 2 H SURB 
1186 1 1 1.326 2 v 
1186 2 1 1.291 2 H 
1186 3 1 1.336 1 v 
1186 • 1 1.313 1 H 
1186 6 1 1.361 1 v 
1185 • 1 1.206 2 H 
1186 7 1 1.331 2 v WAST ROST 
1186 • 1 1.378 2 H 
1186 • 1 1.367 2 v 
1185 10 • 1186 11 1 1.229 2 H 
1186 12 1 1.322 1 v 

n 1186 13 1 1.242 1 H 
0 1186 .. 1 1.242 1 v 
~ 1186 16 1 1.318 1 H 

"' 1193 1 1 1.263 2 H SURB 
1193 2 1 1.290 1 v SURB 
1193 3 1 1.284 2 H SURB 
1193 • 1 1.196 1 v SURB 
1193 6 1 1.244 1 H SURB 
1193 • 1 1.246 1 v SURB 
1193 7 • . . 
1193 • 1 1.278 2 H SURB 
1193 • 1 1.186 2 v SURB 
1193 .. 2 . . 
1193 11 1 1.847 2 H SURB 
1193 12 1 1.216 1 v 
1202 1 1 1.360 2 v 
1282 2 1 1.328 2 H 
1202 3 1 1.311 2 v 
1202 • 1 1.423 2 H 
1202 • 1 1.366 2 v 
121!12 • 1 1.390 2 H 
1202 7 1 1.362 1 v 
1282 8 1 1.367 1 H 
1202 • 1 1.301 2 v 
1202 10 1 1.366 2 H 
1202 11 1 1.467 1 v 
1202 12 1 1.369 1 H 
1209 1 2 
1209 2 1 1.676 1 H 

St•tus: 1 = Live; 2 = E•rl1 Resorption; ~ = L•te Resor~tion 
Sex: W•le = 1; Fem•le = 2; See Code Sheet 33 for Identific•tion of • norm•lities [ABNn] 



SAS 

Acetone Mouse Teratology Study: Raw Fetal Data 

----------------------------------------------------------- 0 ppm Acetone ---------------------------------------------------------

t.latno Site Status Fetal Sox Head ABNl ABN2 ABN3 
Wt(g) or Visceral 

1209 3 1 1.628 1 v SURB 
12es • 1 1.618 1 H SURB 
1209 • 1 1.474 1 v 
1209 • 1 1.366 2 H SURB 
1209 1 1 1.489 1 v 
1209 8 1 1.469 1 H SURB 
1209 9 1 1.627 2 v 
1209 10 1 1. 640 2 H 
1209 11 1 1.46-4 1 v SURB 
1212 1 1 1.-418 2 v 
1212 2 1 1.336 2 H MAST 
1212 3 1 1.376 1 v 
1212 • 1 1.328 2 H 
1212 • 1 1.326 1 v SURB 
1212 • 1 1.324 1 H t.IAST ROST 
1212 1 • 1212 • • . 
1212 9 1 1.284 2 v SURB 

" 
1212 10 2 . . 1212 11 1 1.278 1 H SURB 

~ 1212 12 1 1.368 1 v ROST 
~ 

1212 13 1 1.389 2 H SURB 
1212 1. 1 1.268 2 v SURB 
1212 16 1 1.384 1 H SURB 
1213 1 1 1.681 1 v 
1213 2 1 1.489 1 H 
1213 3 1 1.406 2 v 
1213 • 1 1.366 1 H 
1213 • 1 1.382 1 v 
1213 • 1 1.436 1 H 
1213 1 1 1.417 1 v 
1213 8 1 1.418 1 H 
1213 • 1 1.460 1 v 
1213 10 1 1.336 2 H LMFL 
1213 11 1 1.328 2 v 
1213 12 1 1.368 2 H WAST ROST 
1213 13 2 . 
1213 ,. 1 1.397 1 v 
1225 1 1 1.385 2 v SURB 
1225 2 1 1.418 2 H MAST 
1225 3 1 1.409 1 v 
1225 • 1 1.389 2 H 
1225 • 1 1.393 1 v 
1225 • 1 1.415 2 H 
1225 1 1 1.389 2 v 
1225 8 1 1.404 2 H SURB 
1225 • 1 1. 370 2 v 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resor~tion 
Sex: Male= 1; Female= 2; See Code Sheet 33 for Identification of a normalities [ABNn) 



SAS 

Acetone ~.louse Teratology Study: Raw Fetal Data 

----------------------------------------------------------- 0 ppm Acetone ---------------------------------------------------------

Matno Site Status Fet.l s .. Head ABN1 ABN2 ABN3 
Wt(g) or Visceral 

1239 1 1 1.417 2 H 
1239 2 1 1.163 2 v SURB 
1239 3 1 1.390 1 H 
1239 • 1 1.401 2 v SURB 
1239 6 1 1.391 2 H SURB 
1239 • 1 1.203 2 v 
1239 7 1 1.301 2 H WAST 
1239 8 1 1.301 2 v SURB 
1239 8 1 1.381 1 H t.lAST SURB 
1239 10 1 1.280 2 v SURB 
1239 11 1 1.376 2 H 
1239 12 1 1.366 2 v SURB 
1239 13 1 1.340 2 H SURB 
1249 1 1 1.433 2 H 
1249 2 1 1.389 1 v OSST SURB 
1249 ' 1 1.349 2 H 
1249 • 1 1.031 1 v 
1249 6 2 . 
1249 • 1 1. Ul 1 H 

" 1249 7 2 . 1249 • 2 . 
~ 1249 8 1 1.419 1 v 0 

1249 10 1 1.348 1 H 
1249 11 1 1.382 1 v 
1249 12 1 1.372 1 H 
1249 13 1 1.358 2 v 
1254 1 1 1.388 1 v 
1264 2 1 1.355 1 H 
1264 3 1 1.268 2 v 
1264 • 1 1.242 2 H 
126-4 6 1 1.3UJ 1 v 
1264 • 1 1.197 1 H 
1264 7 1 1.286 1 v 
1264 • 1 1.148 2 H SURB 
1264 8 1 1.189 2 v SURB 
1264 10 1 1. 238 1 H 
1264 11 1 1.284 1 v 
1264 12 1 1.221 2 H 
1264 13 1 1.242 1 v 
1264 ,. 1 1.19" 2 H 
1289 1 1 1.391 2 H 
1289 2 1 1.122 2 v SURB 
1289 3 1 1.2"8 1 H 
1289 • 2 . 
1289 6 1 1.227 2 v SURB 
1289 • 1 1.237 1 H 
1289 7 1 1.118 2 v 

Status: 1 : Li~e; 2 = Early Resorption; 4 = Late Resorption 
Sex: Male= 1; Female= 2; See Code Sheet 33 for Identification of abnormalities [ABNn) 



SAS 

Acetone Nouse Teratology Study: Raw Fetal Oats 

----------------------------------------------------------- Ill ppm Acetone ---------------------------------------------------------

t.lstno Site Status Fetal s .. Head ABNl ABN2 ABN3 
Wt(g) or Visceral 

1289 • 1 1.161 2 H SURB 
1289 9 1 1.213 1 v SURB 
1289 10 1 1.111 2 H 
1289 11 1 1.127 2 v 
1299 12 1 1.096 1 H 
1289 13 1 1.129 1 v 
1289 14 1 1.247 1 H 
1289 16 1 1.217 1 v 
1289 16 1 1.137 2 H 
1293 1 1 1.366 1 H 
1293 2 1 1.362 2 v 
1293 3 • 1293 • 1 1.387 1 H 
1293 ' 1 1.242 2 v MAST 
1293 • • . 
1293 7 1 1.296 2 H 
1293 • 1 1.376 2 v 
1293 9 1 1.277 2 H 
1293 10 1 1.364 1 v t.IAST 

n 1293 11 1 1.348 1 H . 1293 12 2 
~ 1293 13 1 1.371!1 1 v MAST 
~ 1293 14 1 1.318 2 H 

1293 16 1 1.441 1 v 
1306 1 1 1.228 2 H 
131116 2 1 1.262 2 v 
1306 3 1 1.31110 2 H t.IAST 
131116 • 1 1.264 2 v t.IAST SURB ROST 
131!16 ' 1 1.272 2 H MAST 
1308 • 1 1.341 2 v SURB 
1386 7 1 1.377 1 H 
131116 • 1 1.393 1 v WAST 
131!16 9 1 1.423 1 H 
1306 10 1 1.306 1 v 
131116 11 1 1.330 1 H 
131118 12 1 1.308 1 v t.IAST 

Sex: lolsle 
Status: 1 =live; 2 =Early Resorption; 4 =late Resorption 

= 1; Female= 2; See Code Sheet 33 for Identification of abnormalities [ABNn] 



SAS 

Acetone Wouse Te~atology Study: Raw Fetal Data 

---------------------------------------------------------- 440 pp~ Acetone --------------------------------------------------------

t.latno Site Status Fetal So• Head ABNl ABN2 ABN3 
Wt(g) Ol"' Visceral 

unn 1 1 1.477 1 H 
1 .. 1 2 1 1.364 2 v 
1801 • 1 1.623 2 H 
1001 • 1 1.419 2 v 
1001 6 2 
1001 • 1 1.633 2 H SURB 
1001 7 1 1.641 1 v SURB 
1001 • 2 
1001 • 2 . 
1 .. 2 1 1 1.-448 1 H 
UIIIJ2 2 1 1. 201 2 v 
1 .. 2 • 1 1.463 1 H 
1 ... 2 • 1 1.391 1 v SURB 
1 ... 2 6 1 1. 380 2 H 
1 ... 2 • 1 1.382 1 v 
1 .. 2 7 1 1.266 1 H 
1 ... 2 • 1 1.303 2 v 
1 ... 2 • 1 1.292 2 H 
1 ... 2 10 1 1.286 2 v 
1 ... 2 11 1 1.296 1 H 

'"' 1 ... 2 12 1 1.473 2 v . 1829 1 1 1.377 1 H 
~ 1829 2 1 1.474 1 v N 

1829 • 1 1.413 1 H 
1829 • 1 1.338 1 v SURB 
1029 6 1 1.361 2 H SURB 
1029 • 1 1.292 1 v 
1029 7 1 1.486 2 H 
1029 • 1 1.363 2 v SURB 
1829 • 1 1.311 2 H U.IFL SURB 
1029 10 1 1.218 2 v 
1029 11 1 1.339 2 H U.IFL 
1832 1 1 1.337 1 H 
1832 2 1 1.340 2 v 
1832 • 1 1.340 2 H SURB 
1032 • 1 1.347 2 v 
U132 6 1 1.348 2 H 
1032 • 1 1.337 1 v 
1832 7 1 1.338 1 H 
1832 • 1 1.369 1 v SURB 
1832 • 1 1.384 1 H 
U132 10 1 1.441 1 v 
1833 1 1 1.467 2 H 
1033 2 1 1.614 1 v 
1833 • 1 1.<161 2 H 
1"33 • 1 1.<161 2 v 
1"33 6 1 1.673 1 H SURB 

St•tus: 1 : Live; 2 : E•rly Resorption; <I : L•te Resor~tion 
Sex: W•le = 1; Fem•l• = 2; See Code Sheet 33 for Identification of a normalities [ABNn] 



SAS 

Acetone Wouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 448 ppm Acetone --------------------------------------------------------

t.latno Site Status Fetal s .. Head ABNl ABN2 ABN3 
Wt(g) or Visceral 

1033 • 1 1.·432 2 v 
1033 7 1 1.620 1 H 
1033 • 1 1. 660 2 v 
1033 9 1 1.666 1 H 
H'l33 10 1 1.446 2 v 
1033 11 1 1.698 1 H 
UJ33 12 1 1.267 2 v 
1033 13 2 . 
111.134 1 1 1.366 2 v 
1034 2 1 1.266 1 H 
1034 3 1 1.235 2 v 
11!134 • 1 1.264 2 H 
1034 6 1 1.331 1 v 
1034 • 1 1.046 2 H 
1034 7 1 1.231 1 v 
1B34 8 1 1.278 1 H 
1034 9 1 1. 205 2 v 
1034 10 1 1.607 1 H 
1034 11 1 1.334 1 v 

" 1034 12 1 1.324 1 H . 
~ 1066 1 1 1.406 2 H 

"' 1066 2 1 1.379 1 v 
1066 3 1 1.467 2 H 
1066 • 1 1.360 2 v 
1068 6 1 1.628 2 H SURB 
1066 • 1 1.409 1 v SURB 
1066 7 1 1.368 2 H 
1066 8 1 1.316 1 v 
1866 9 1 1.41111 1 H 
1066 10 1 1.468 2 v 
1066 11 1 1.616 2 H 
1066 12 1 1. 309 2 v 
1066 13 1 1.629 1 H 
1069 1 1 1.391 1 v SURB 
1069 2 1 1.313 1 H SURB 
1069 3 1 1.404 1 v 
1069 • • . 
1069 6 1 1.337 2 H SURB 
11!169 8 1 1.344 1 v 
1869 7 1 1.189 2 H 
1069 8 1 1.347 1 v SURB 
1069 9 1 1.271 2 H 
lfl69 10 1 1.436 2 v 
1069 11 1 1.308 1 H 
1104 1 1 1.<l63 1 v 
1104 2 1 1.463 1 H 
1U4 3 1 1.<l40 2 v 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption 
Sex: Male= 1; Female= 2; See Code Sheet 33 for Identification of abnormalities (ABNn] 



SAS 

Acetone ~ouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 448 ppm Acetone --------------------------------------------------------

Matno Site Status Fetal Sox Head ABNl ABN2 ABN3 
Wt(g) or Visceral 

1104 • • . 
1104 • 1 1.461 2 H 
1104 • 1 1.484 1 v 
1104 7 1 1.318 2 H MAST 
1104 • 1 1.482 2 v 
1104 • 1 1.602 1 H UAST 
1184 10 1 1.518 2 v 
1128 1 1 1.661 2 H 
1128 2 1 1.472 1 v 
1128 3 1 1.-479 1 H 
1128 • 1 1.422 1 v 
1128 • 1 1.368 2 H 
1128 • 1 1.406 1 v 
1128 7 1 1.609 2 H 
1132 1 1 1.336 1 H 
1132 2 1 1.291 1 v SURB 
1132 3 1 1.236 2 H SURB 
1132 • 1 1.304 2 v SURB 
1132 • 1 1.342 1 H 

" 
1132 • 1 1.342 2 v . 1132 7 1 1.394 1 H SURB 

~ 1132 8 1 1.414 1 v .. 1132 • 1 1.367 2 H 
1132 10 1 

1. '"'" 
2 v 

1147 1 1 1.661 2 H SURB 
1147 2 • . . 
1147 3 1 1.609 1 v OSST SURB 
11<47 • 1 1.666 1 H OSST 
1147 • 1 1.496 2 v OSST SURB 
1147 • 1 1.677 1 H OSST SURB 
1147 7 1 1.823 2 v OSST 
1147 • 1 1.681 2 v OSST SURB 
11<17 • 2 . 
1147 10 1 t.sse 1 H OSST 
1147 11 1 1.689 1 v OSST 
1166 1 1 1.319 2 H KITA 
1166 2 1 1.236 2 v SURB 
1166 3 1 1.191 2 H SURB 
1168 • 1 1.318 2 v SURB 
1168 • 2 . 
1168 • 1 1.379 1 H 
1168 7 1 1. 27" 2 v 
1168 • 1 1.432 1 H SURB 
1168 • 1 1.378 1 v SURB 
1168 10 1 1.287 2 H SURB 
1168 11 1 1.1<14 2 v 
1168 12 1 1.241 1 H SURB 

Statua: 1 = Live; 2 = Ea~ly Reso~ption; 4 = Late Resor~tlon 
Sex: Male= 1; Female= 2; See Code Sheet 33 for Identification of a no~malities [ABNn] 



SAS 

Acetone Wouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 4~0 ppm Acetone --------------------------------------------------------

Matno Site Status Fetal s., Head ABNl ABN2 ABN3 
Wt(g) or Visceral 

1168 13 1 1.369 1 v 
1166 " 1 1.226 1 H 
1181 1 1 1.181 2 v MAST 
1161 2 1 1.210 1 H 
1181 3 1 1.274 1 v 
lHSl • • 1161 • • . . 
1161 • 1 1.276 2 H ROST 
1181 7 1 1.243 1 v SURB 
1161 8 2 
1161 • • . 
1161 10 1 1.171 2 H MAST 
1161 11 1 1.125 1 v 
1161 12 1 1.194 1 H SURB 
1161 13 1 1.162 2 v 
1161 " 1 1. 2•U' 2 H MAST 
1161 16 1 1.049 1 v ROST 
1161 18 1 1.188 2 H 
1161 17 1 1.292 2 v 

" 1171 1 1 1.377 2 H . 
~ 1171 2 1 1.368 2 v SURB 
~ 1171 3 2 

1171 • 1 1.266 2 H 
1171 • 1 1.436 1 v SURB 
1171 • 1 1.164 2 H 
1171 7 1 1.466 1 v 
1171 8 1 1.379 2 H SURB 
1171 • 1 1.462 1 v 
1171 10 1 1.422 1 H 
1171 11 1 1.464 2 v 
1171 12 1 1.378 2 H SURB 
1182 1 1 1.326 1 v 
1182 2 1 1.390 2 H 
1182 3 2 . . 
1182 • 1 1.331 1 v SURB 
1182 • 1 1.387 1 H 
1182 • 1 1.<137 2 v 
1182 7 1 1.338 2 H 
1182 8 1 1 ... 21 1 v 
1182 • 1 1.1-48 1 H 
1182 10 1 1. 298 1 v 
1182 11 2 . 
1199 1 1 1.244 2 v 
1199 2 1 1.380 1 H SURB 
1199 3 1 1.363 2 v 
1199 • 1 1.284 2 H SURB 
1199 • 1 1. 311J7 2 v 

St•tus: 1 = Live; 2 : E•rly Resorption; 4 : l•te Resor~tlon 
Sex: M•l• = 1; Fem•le: 2; See Code Sheet 33 for Identific•tion of • norm•lities {ABNn) 



SAS 

Acetone Mouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 440 ppm Acetone --------------------------------------------------------

Matno Site Status Fetal Sn Head ABN1 ABN2 ABN3 
Wt(g) or VIsceral 

1199 • 1 1.368 1 H 
1199 7 1 1.348 1 v SURB 
1199 8 1 1.329 2 H 
1199 9 1 1.419 1 v SURB 
1199 .. 1 1.466 1 H 
1238 1 1 1.279 2 v 
1238 2 1 1.138 2 H 
1238 3 • . 
1238 • 1 1.236 2 v 
1238 6 1 1.282 1 H 
1238 • 1 1.216 2 v 
1238 7 1 1.219 1 H 
1238 • 1 1.181 1 v 
1238 • 1 1.186 2 H 
1238 10 1 1.243 2 v 
1238 11 1 1.269 1 H 
1238 12 1 1.200 2 v 
1238 13 1 1.214 2 H 
1238 .. 1 1.897 2 v 

'"' 1251 1 1 1.313 2 H . 
~ 1261 2 1 1.326 1 v SURB 

"' 1261 3 1 1.333 1 H SURB 
1261 • 1 1.<133 1 v 
1261 6 1 1.373 2 H 
1261 • 2 . . 
1261 7 1 1.262 1 v SURB 
1261 8 1 1.347 2 H SURB 
1261 • 2 
1261 10 2 . 
1261 11 1 1.377 1 v SURB 
1261 12 1 1.376 2 H SURB 
1261 13 2 . . 
1281 1 1 1.322 1 H 
1261 2 1 1.333 2 v 
1261 3 2 
1281 • 2 . . 
1281 6 1 1.360 2 H 
1261 • 1 1.212 2 v 
1261 7 2 
1281 • 1 8.986 2 H 
1261 • 1 1. 378 1 v 
1261 10 1 1.238 2 H 
1261 11 1 1.348 2 v 
1261 12 1 1.290 2 H 
1261 13 1 1.373 2 v 
1261 .. 1 1.229 1 H 
1270 1 1 1.332 2 H SURB 

Status: 1 = live; 2 = Early Resorption; • = late Resoretion 
Sex: ~ale= 1; Female= 2; See Code Sheet 33 for Identification of a normalities (ABNn] 



SAS 

Acetone Mouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- ~49 ppm Acetone --------------------------------------------------------

t.latno Sit. St11tus Fet.l Sex Head ABNl ABN2 ABN3 
Wt(g) or Visceral 

127" 2 1 1.326 2 v 
127" • • . 
127" • 1 1.268 2 v 
127" • 1 1.316 2 H 
127" • 1 1.362 2 v MAST 
1270 7 1 1.387 2 H 
1270 • 1 1.419 1 v NAST ROST 
1270 • 1 1.337 2 H 
1270 10 1 1.622 1 v 
1271 1 1 1.489 1 v 
1271 2 1 1.496 2 H MAST SURB 
1271 • 1 1.4"6 1 v SURB 
1271 • 1 1.349 2 H MAST 
1271 • 1 1.467 2 v 
1271 • 1 1.6"" 1 H 
1271 7 1 1.473 1 v SURB 
1271 • 1 1.469 2 H SURB 
1271 • 1 1.463 1 v 
1271 10 1 1.278 2 H 
1271 11 1 t.4e9 1 v SURB 

" 1271 12 1 1.616 1 H SURB . 
~ 1271 .. 1 1.622 1 v 
~ 1271 ,. 1 1.387 1 H SURB 

1271 15 1 1.347 2 v 
1274 1 1 1.168 2 v 
1274 2 1 1.146 2 H 
1274 • 1 1.232 2 v 
1274 • 1 1.294 1 H 
1274 • 1 1.276 1 v 
1274 • 1 1.317 1 H 
1274 7 1 1.314 1 v 
1274 • 1 1.363 1 H 
1274 • 1 1.391 1 v WAST 
1274 10 2 . 
1274 11 1 1.296 2 v 
1274 12 1 1.361 2 H WAST 
1274 13 1 1.274 2 v WAST 
1279 1 1 1.407 2 v SURB 
1279 2 2 
1279 • 1 1.364 1 H SURB 
1279 • 1 1.307 2 v SURB 
1279 6 1 1.282 2 H SURB 
1279 • 1 1.321 2 v SURB 
1279 7 1 1.267 2 H ""'ST SURB 
1279 • 2 . 
1279 • 1 1.319 2 v t.IAST SURB 
1279 10 1 1.299 2 H SURB 

Status: 1 = Live; 2 = Early R•sorption; 4 = Late Resoretion 
Sex: t.lal• = 1; Female= 2; S•• Code Sh••t 33 for Identification of • normalities (ABNn] 



SAS 

Acetone Mouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- ~40 ppm Acetone --------------------------------------------------------

Watno Site Status Fat. I Sex Head ABNl ABN2 ABN3 
Wt(g) or Visceral 

1279 11 1 1.22B 2 v MAST SURB 
1279 12 1 1.289 2 H WAST SURB 
1279 13 1 1.362 1 v SURB 
1279 .. 1 1.486 1 H SURB 
1287 1 1 1.663 2 v SURB 
1287 2 1 1.493 2 H SURB 
1287 3 1 1.679 2 v 
1287 • 1 1.673 1 H SURB 
1287 • 1 1.636 1 v SURB 
1287 • 1 1.467 2 H SURB 
1287 7 1 1.433 1 v SURB 
1287 ' 2 . 
1287 • 1 1.393 2 H SURB 
1287 10 1 1.604 1 v ROST 
1287 11 1 1.469 2 H WAST 
1287 12 1 1.446 1 v SURB 
1287 13 1 1.492 1 H SURB 
1287 .. 1 1.441 1 v SURB 
1287 16 1 1.433 1 H SURB 

n 1294 1 1 1.426 1 v SURB . 1294 2 1 1.328 2 H SURB 
~ 1294 3 1 1.348 1 v t.IAST ROST 
00 1294 • 1 1.41217 1 H !.lAST 

1294 • 1 1.382 1 v SURB 
1294 • 1 1.373 2 H 
1294 7 1 1.342 2 v "-'ST 
1294 ' 1 1.246 2 H 
1294 • 1 1.343 1 v 
129 .. 10 1 1.355 1 H SURB 
1294 11 1 1.306 2 v "-'ST SURB 
1294 12 1 1.289 1 H SURB 
1294 13 1 1.246 2 v 
1294 " 1 1.224 2 H t.IAST ROST 
1308 1 1 1.266 2 v 
1308 2 1 1.191 1 H SURB 
1308 3 1 1.38111 1 v 
1308 • • . . 
131118 • 1 1.248 1 H t.IAST ROST 
131118 • 1 1.154 2 v 
1308 7 1 1.258 1 H WAST SURB 
1308 ' 1 1.144 2 v 
1308 • 1 1.267 1 H SURB 
1308 10 1 1.157 2 v WAST 
1308 11 1 1.221 1 H 
1318 12 1 1.142 2 v SURB 
1317 1 1 1.559 1 v SURB 
1317 2 1 1.579 1 H SURB 

Status: 1 : Live; 2 : Early Resorption; 4 = Late Resorption 
Sex: Wale: 1; Female= 2; See Code Sheet 33 for Identification of abnormelities [ABNn] 



SAS 

Acetone Wouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 440 ppm Acetone --------------------------------------------------------

C> . 
~ 

"' 

lolatno Slte Status Fetal Sex Head ABNl ABN2 ABN3 
Wt(g) or VIsceral 

1317 3 1 1.490 2 v MAST 
1317 • 1 1.461 1 H 
1317 6 1 1.418 2 v 
1317 • 1 1.818 1 H 
1317 7 1 1.477 2 v SURB 
1317 8 1 1.468 1 H 
1317 9 1 1.066 2 v t.IAST ROST 
1317 10 1 1.488 2 H 

Status: 1 : Live; 2 = Early Resorption; 4 = late Resorption 
Sex: Wale= 1; Female= 2; See Code Sheet 33 for Identificstlon of abnormalities [ABNn] 



SAS 

Acetone ~ouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 2200 ppm Acetone -------------------------------------------------------

lllatno Site Status Fetal Sex Head ABN1 ABN2 ABN3 
Wt(g) or Visceral 

11!117 1 1 1.484 1 H 
11!117 2 2 . 
1817 3 1 1.332 1 v 
1017 • 1 1.136 1 H 
111117 • 1 1.368 1 v 
1817 • 1 1.263 1 H 
1817 7 1 1.276 2 v 
1017 8 1 1.326 2 H 
1017 • 1 1.238 2 v 
1817 10 1 1.212 1 H 
1817 11 1 1.312 2 v 
1817 12 1 1.374 1 H 
1817 13 • . 
1817 ,. 1 1.4-45 1 v 
1037 1 1 1.376 2 H 
1837 2 1 1.293 1 v 
1037 3 1 1.234 2 H SURB 
1037 • 1 1.267 2 v 
1837 • 1 1. 248 2 H 

'"' 1037 • 1 1.278 1 v SURB . 1037 7 • . 
"' 111137 8 1 1.223 2 H 
0 1837 • 2 

1837 10 1 1.214 2 v 
111J37 11 1 1. 288 2 H 
1037 12 1 1.296 1 v 
1049 1 1 1.420 2 v 
1849 2 1 1. 6.42 1 H SURB 
1049 3 1 1.41-4 2 v 
1849 • 1 1.376 2 H 
1049 • 1 1.479 1 v 
1049 • 1 1.489 1 H 
1849 7 1 1.489 2 v 
li!J49 8 1 1.331 2 H 
111149 • 1 1.420 2 v 
11149 10 1 1.439 1 H 
1849 11 1 1.624 1 v 
11!168 1 1 1.424 2 v SURB 
11!168 2 1 1.196 2 H 
11!158 3 1 1.481 1 v 
1868 • 1 1.386 1 H 
1868 • 1 1.342 2 v 
111168 • 1 1.393 2 H 
1868 7 1 l.·U6 2 v 
11!16111 8 • 106111 9 1 1.<169 1 H 
1060 10 1 1.<133 1 v 

Status: 1 = Live; 2 = Ea~ly Reso~ption; <I = Late Reso~btion 
Sex: Wale= 1; Female= 2; See Code Sheet 33 fo~ Identification of a no~malities [ABNn) 



SAS 

Acetone Mouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 221110 ppm Acetone -------------------------------------------------------

Matno Site Status Fetal s., Head ABNl ABN2 ABN3 
Wt(g) or Visceral 

1868 11 1 1.339 2 H 
1063 1 1 1.362 2 v 
1063 2 1 1.322 1 H 
1063 3 1 1.367 1 v 
1063 4 1 1.339 2 H 
1063 • 1 1.362 2 v 
1863 • 1 1.367 1 H 
1863 7 1 1.319 1 v 
U163 8 1 1.431 1 H 
1063 • 1 1.277 2 v 
111163 10 1 1.299 2 H 
1083 11 1 1.263 2 v 
1063 12 1 1.322 1 H 
1086 1 1 1.424 1 v SURB 
1886 2 1 1.260 2 H SURB 
U'B6 3 1 1.418 2 v 
1886 4 1 1.277 1 H SURB 
1086 • 1 1.367 2 v 
111186 • 1 1.388 2 H 

0 1086 7 1 1.316 2 v . 
"' 111186 8 1 1.482 1 H SURB 
~ 1086 • 1 1.303 2 v SURB 

1086 10 1 1.348 2 H SURB 
U186 11 1 1.297 2 v 
1086 12 1 1.299 1 H SURB 
1086 13 1 1.288 2 v SURB 
111186 14 1 1.347 2 H SURB 
111188 1 1 1.263 1 H 
11!188 2 1 1.289 1 v 
1088 3 1 1.184 2 H 
111188 4 1 1.262 2 v SURB 
UJ88 • 1 1.383 1 H 
U188 • 1 1.211!1 2 v 
1088 7 1 1.189 1 H 
11!188 8 1 1.161!1 1 v 
1088 • 1 1.126 2 H 
1088 10 1 1.263 2 v U.IFL 
11!188 11 1 1.162 1 H U.IFL 
1888 12 1 1.286 2 v 
11!188 13 1 1.221 2 H 
111188 14 1 1.11a 1 v 
1094 1 1 1.410 1 v 
1094 2 2 
1094 3 1 1.277 2 H 
1094 4 1 1.276 2 v 
1094 • 1 1.332 1 H 
1094 • 1 1.38a 1 v 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorction 
Sex: ~ale= 1; Female= 2; See Code Sheet 33 for Identification of a normalities [ABNn] 



SAS 

Acetone ~ouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 2200 ppm Acetone -------------------------------------------------------

l.latno Site Status Fetal Sox Head ABNl ABN2 ABN3 
Wt(g} or Visceral 

1094 1 1 1.313 1 H 
U194 8 1 1.317 1 v 
1094 9 1 1.185 2 H FURS 
1894 10 1 1.198 1 v 
1094 11 1 1.213 1 H 
1094 12 2 . 
1119 1 1 1.428 2 v 
1119 2 1 1.494 1 H 
1119 3 2 
1119 • 1 0.959 1 v 
1119 6 1 1.335 1 H 
1119 8 6 . 
1119 1 1 1.357 1 v t.IAST 
1119 8 1 1.316 1 H 
1119 9 1 1.383 1 v 
1119 10 1 1.307 2 H t.IAST 
1119 11 1 1.313 1 v 
1138 1 1 1.461 2 H 
1136 2 1 1.366 2 v SURB 

" 1136 3 1 1.408 2 H SURB . 
1136 • 1 1.388 2 v SURB 0> 

~ 1136 6 1 1.442 1 H SURB 
1136 8 1 1.369 1 v 
1136 1 1 1.429 1 H SURB 
1136 8 1 1.488 1 v SURB 
1136 9 1 1.488 1 H 
1138 10 1 1.338 2 v 
1138 11 1 1. 368 2 H 
1138 1 1 1.284 2 H SURB 
1138 2 2 
1138 3 2 . . 
1138 • 1 1.434 1 v SURB 
1138 6 1 1.448 2 H SURB 
1138 8 1 1.344 1 v ROST 
1138 1 1 1.265 2 H 
1168 1 1 1.6-47 1 v 
1168 2 • 1160 3 1 1.494 1 H 
1168 • 1 1.471!1 1 v SURB 
1168 6 1 1.388 1 H 
1168 8 1 1.411 2 v 
1158 1 1 1.448 1 H 
1168 8 1 1.462 2 v 
1156 1 1 1.329 2 H SURB 
1166 2 1 1 . 2"3 1 v 
1166 3 1 1.296 1 H SURB 
1166 • 1 1.294 2 v 

Status: 1 ~ Live; 2 = Early Resorption; 4 ~ Late Resor~tion 
Sex; Wale= 1; Female= 2; See Code Sheet 33 for Identification of a normalities (ABNn] 



SAS 

Aee~one Mouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 2200 ppm Acetone -------------------------------------------------------

l.latno Site Status Fetal Sex Head ABNl ABN2 ABN3 
Wt(g) or Visceral 

1166 • 1 1.327 1 H SURB 
1166 • 1 1.2Bt1J 2 v SURB 
1165 7 1 1.387 1 H 
1156 8 1 1.264 2 v 
1166 • 1 1.31!14 1 H SURB 
1156 10 1 1.240 1 v SURB 
1166 11 1 1.290 2 H SURB 
1165 12 1 1.338 2 v SURB 
1186 1 1 1.423 1 H MAST 
1165 ' 1 1.421 1 v SURB 
1165 3 1 1.271 1 H 
1166 • 1 1.188 2 v 
1186 • 1 1.349 1 H 
1186 8 1 1.228 2 v 
1186 7 1 1.274 1 H 
1165 8 1 1.343 1 v FUST 
1186 • 1 1.293 1 H SURB 
1166 10 1 1.250 2 v t.IAST ROST 
1186 11 1 1.308 1 H WAST 

" 1186 12 1 1.313 1 v . 1178 1 1 1.426 2 H 

"' w 1178 2 1 1.359 2 v 
1178 3 1 1.389 2 H 
1178 • 1 1.450 1 v 
1178 • 1 1.646 1 H 
1178 8 1 1.303 2 v 
1178 7 1 1.441 1 H 
1178 8 2 
1178 • • . . 
1178 10 1 1.393 2 v 
1178 11 1 1.388 2 H 
1178 12 1 1.448 2 v 
1178 13 1 1.398 1 H 
1181 1 1 1.416 1 H 
1181 2 1 1.354 2 v 
1181 3 ' . . 
1181 • 1 1.340 2 H 
1181 • 1 1.369 2 v 
1181 • 1 1.337 2 H 
1181 7 1 1.216 1 v 
1181 8 1 1.368 2 H 
1181 • 1 1.414 1 v 
1181 10 1 1.329 1 H 
1181 11 1 1.3US 2 v 
1181 12 1 1.491 1 H 
1181 13 1 1.403 1 v 
1187 1 1 1.232 1 v SURB 

Status: 1 = Live; 2 = Early Resorption; 4 = L•te Resor~tion 
Sex: ~•le = 1; Female= 2; See Code Sheet 33 for Identification of a normalities [ABNn] 



SAS 

Acetone Mouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 2200 ppm Acetone -------------------------------------------------------

Watno Site Status Fehl s., Head ABNl ABN2 ABN3 
Wt(g) or Vlaceral 

1187 2 • . 
1187 3 1 1.231 2 H SURB 
1187 • 1 1.144 2 v 
1187 6 1 1.247 2 H 
1187 • 1 1.219 2 v SURB 
1187 7 1 1.068 2 H ROST 
1187 8 1 1.096 2 v WAST ROST 
1187 9 1 1.181 2 H 
1187 10 1 1.196 2 v SURB 
1187 11 1 1.247 2 H 
1281 1 1 1.482 2 H 
1201 2 1 1.61-4 1 v 
1201 3 • . . 
1281 • 1 1.339 2 H SURB 
121!11 6 2 . 
1281 • 1 1.436 1 v 
1281 7 1 1.428 2 H 
121!11 8 1 1.486 2 v 
121!11 • 1 1.402 2 H 

n 1288 1 1 1.264 1 v SURB . 
"' 1208 2 • . 
~ 1288 3 1 1.198 1 H SURB 

1288 • 1 1.082 2 v ROST 
1208 6 1 1.051 2 H MAST ROST 
1288 • 1 1.172 2 v SURB 
1208 7 1 1.180 1 H 
1208 8 1 1.139 2 v 
1208 9 1 1.178 1 H 
1208 10 1 1.136 2 v SURB 
1288 11 • . 
1228 1 1 1.156 1 H 
1228 2 1 1.187 1 v 
1228 3 1 1.201 1 H 
1221 • 2 . . 
1220 6 1 1.123 1 v 
1228 • 1 1.203 1 H 
1221 7 1 1.136 2 v 
1228 8 1 1.167 2 H 
1221!1 9 1 1.1!167 2 v SURB 
12211 10 1 1.168 1 H 
1228 11 1 1.228 1 v 
1233 1 1 1.369 1 H 
1233 2 1 1.384 1 v 
1233 • 1 1.286 2 H 
1233 • 1 1.186 2 v 
1233 6 1 1.873 2 H 
1233 8 1 1.168 1 v 

Status: 1 = live; 2 : Early Resorption; 4 = late Resor~tion 
Sex: Wale= 1; Female= 2; See Code Sheet 33 for Identification of a normalities (ABNn] 



SAS 

Acetone Wouse Teratology Study: Raw Fetal Oats 

---------------------------------------------------------- 2201!1 ppm Acetone -------------------------------------------------------

Watno Site Status Fet..l Su Head ABN1 ABN2 ABN3 
Wt(g) or Visceral 

1233 7 1 1.136 2 H 
1233 8 1 1.099 2 v 
1233 • 1 1.189 2 H 
1233 .. 1 1.206 1 v 
1233 11 1 1.317 1 H 
1233 12 1 1.250 1 v 
1233 13 1 1.312 1 H 
124-4 1 1 1.341 1 v SURB 
1244 2 1 1.540 1 H 
1244 3 1 1.364 2 v 
1244 • 1 1.396 1 H 
124<1 • 1 1.372 2 v SURB 
1244 • 1 1.345 2 H 
1244 7 1 1.366 2 v SURB 
1244 8 1 1.263 2 H 
1244 • 1 1.378 1 v 
124-4 10 1 1.297 2 H SURB 
1244 11 1 1.390 2 v SURB 
124-4 12 2 . . 

" 1244 13 1 1.368 2 H . 12-44 .. 1 1.476 1 v 
00 1260 1 1 1.364 1 v 
~ 

1260 2 1 1. 290 2 H 
1260 3 1 1.198 2 v 
1261!1 • 2 . 
1260 • 1 1.266 1 H SURB 
12611.1 • 2 . 
1261!1 7 1 1.141 2 v 
1260 8 1 1.296 2 H 
126li!ll • 1 1.342 2 v WAST 
1260 18 1 1.313 2 H 
1260 11 1 1.349 1 v 
1260 12 1 1.339 2 H 
1261!1 13 1 1.369 1 v SURB 
1260 .. 1 1.292 1 H 
1283 1 1 1.376 1 H 
1283 2 1 1.428 1 v 
1283 3 1 1.336 2 H MAST 
1283 • 1 1.372 2 v 
1283 • 1 1.397 1 H SURB 
1283 8 1 1.284 2 v SURB 
1283 7 1 1.389 1 H 
1283 8 1 1.388 2 v 
1283 • 1 1.349 1 H 
1283 10 1 1.346 1 v 
1283 11 1 1.406 1 H SURB 
1283 12 1 1.367 2 v 

Status: 1 : Live; 2 : Early Resorption; 4 : Late Resor~tion 
Sex: Male: 1; Female: 2; See Code Sheet 33 for Identification of a normalities (ABNn] 



SAS 

Acetone Wouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 2208 ppm Acetone -------------------------------------------------------

Watno Site Status Feta t s .. Head ABNl ABN2 ABN3 
Wt(g) or VIsceral 

1283 13 1 1.366 2 H WAST SURB 
1284 1 1 1.493 2 H 
1284 2 1 1.388 1 v 
1284 3 1 1.327 1 H 
1284 • 1 1.488 1 v 
1284 6 1 1.342 2 H 
1284 • 1 1.390 1 v 
1284 7 1 1.488 1 H 
1284 8 1 1.637 1 v 
1284 • 1 1.481 2 H 
128-4 10 1 1.602 1 v 
128<1 11 1 1.311 2 H WAST 
1291 1 1 1.689 1 H 
1291 2 1 1.449 2 v 
1291 3 1 1.686 2 H WAST SURB 
1291 • 1 1.499 2 v 
1291 6 1 1.381 2 H 
1291 • 1 

1. """ 
2 v 

1291 7 1 1.426 2 H 

" 1291 8 1 1.428 2 v MAST OSST 
0 1291 • 1 1.617 1 H 
00 1291 10 1 1.418 2 v "' 1291 11 1 1.480 2 H 

1291 12 1 1.478 1 v 
1291 13 1 1.323 2 H 
1291 .. 1 1.448 1 v 
1298 1 1 1.311 2 v 
1296 2 1 1.381 1 H 
1298 3 1 1.368 2 v SURB 
1298 • 1 1.348 2 H 
1296 6 1 1.261 2 v SURB 
1298 • 1 1.332 2 H SURB 
1296 7 1 1.340 2 v SURB 
1298 8 1 1.481 1 H 
1298 • 1 1.312 2 v 
1298 10 1 1.486 1 H 
1298 11 1 1.293 2 v SURB 
1298 12 1 1.386 2 H 
1312 1 1 1.419 1 H SURB 
1312 2 1 1.376 2 v SURB 
1312 3 1 1.299 2 H 
1312 • 2 0 0 

1312 6 1 1.187 2 v 
1312 • 1 1.369 1 H 
1312 7 1 1.313 1 v 
1312 8 1 1.212 2 H MAST SURB 
1312 • 1 1.467 1 v 

Status: 1 : Live; 2 : Early Resorption; ~ : Late Resorption 
Sex; Mele = 1; Female= 2; See Code Sheet 33 for Identification of abnormalities (ABNn] 



SAS 

Acetone Mouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 2200 ppm Acetone -------------------------------------------------------

" . 
"' ~ 

t.latno 

1312 
1328 
1328 
1328 
1328 
1328 
1328 
1328 
1328 
1328 
1328 
1328 
1328 

Site Status Fetal 
Wt(g) 

10 1 1.36" 
1 1 1.243 
2 1 1.070 
3 1 1.321 

• 1 1.307 • 1 1.318 • 1 1.201 
7 • 8 1 1.160 
9 1 1.112 

10 1 1.110 
11 1 1.21<1 
12 1 1.287 

s., 

1 
2 
1 
1 
2 
1 
2 . 
1 
2 
2 
1 
1 

Head 
or Visceral 

H 
H 
v 
H 
v 
H 
v 

H 
v 
H 
v 
H 

ABNl 

ROST 

~.lAST 

t.IAST 

ABN2 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption 

ABN3 

Sex: t.lale = 1; Female= 2; See Code Sheet 33 for Identification of abnormalities (ABNn) 



SAS 

Acetone Wouse Te~atology Study: Raw Fetal Data 

---------------------------------------------------------- 6600 ppm Acetone -------------------------------------------------------

Watno Site Status Fetal s., Head ABNl ABN2 ABN3 
Wt(g) or Visceral 

1009 1 1 1.175 2 v SURB 
1009 2 1 1.211 1 H 
1009 3 1 1. 209 2 v 
1009 • 1 1. 230 2 H 
1009 6 1 1.128 2 v 
UJ09 • 1 1.166 2 H 
1009 7 1 1.126 1 v 
1009 8 1 1.167 1 H SURB 
1009 9 1 1.104 2 v 
1009 10 2 
1009 11 2 . . 
1009 12 1 1.292 1 H 
1009 13 1 1.129 2 v 
1009 ,. 1 1.169 2 H 
1009 16 1 1.211 1 v 
1011 1 1 1.184 2 v 
1811 2 2 . . 
1011 3 1 1.114 2 H 

" 
UJll • 1 1.209 2 v . U!lll 6 1 1.208 1 H 

"' 1011 • 1 ". 811 1 v 
"' Ulll 7 1 1.327 2 H 

1011 • 1 0.963 1 v 
UUl 9 • . 
1811 10 1 1.237 1 H 
1011 11 1 1.166 1 v 
unt 12 1 1.063 2 H 
1011 13 1 1.160 1 v 
1011 ,. 1 1.087 2 H 
1014 1 1 1.266 1 H 
1114 2 1 1.193 1 v 
1014 3 1 1.167 1 H 
1014 • 1 1.316 1 v 
1814 6 1 1.166 2 H SURB 
1014 • 1 1.07<1 2 v 
1014 7 1 1.273 1 H 
1014 • 1 1.128 2 v 
1014 9 1 1.1-40 1 H 
1019 1 1 1.086 2 H 
1019 2 1 1.116 2 v 
111119 3 1 1.861 2 H 
1019 • 1 1.0-41 2 v 
1019 6 1 1.201 1 H 
1019 • 1 1.188 1 v 
1019 7 1 1.079 1 H 
uns 8 1 1.186 1 v 
1819 9 1 1.288 1 H 

Status: 1 = live; 2 = Ea~ly Resorption; 4 = late Resor~tion 
Sex: Male= 1; Female= 2; See Code Sheet 33 for ldentlflcatlon of a normalities [ABNn] 



SAS 

Acetone Mouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 6600 ppm Acetone -------------------------------------------------------

Watno Site Status Fetal s., Head ABNl ABN2 ABN3 
Wt(g) or Visceral 

1019 10 1 1.165 1 v 
1019 11 1 1.103 2 H 
1019 12 1 1.132 2 v 
1819 13 1 0.962 2 H 
1019 14 1 1.066 2 v 
1819 16 1 1.082 2 H 
1819 16 1 1.148 2 v 
U122 1 1 1.1-48 2 v 
1822 2 1 1 . 060 2 H 
1022 3 1 1.181 1 v 
1022 4 1 1.166 1 H 
1022 6 1 1.208 1 v 
111122 • 1 1.212 1 H 
1022 7 2 . . 
111122 8 1 1.276 1 v 
U!122 • 1 1.236 2 H 
1022 10 1 1.174 2 v 
U!122 11 1 1.203 1 H 
1022 12 1 1.112 1 v 

" 
1022 13 1 1. 280 1 H . 1022 14 1 1.181 1 v 

"' 111122 16 1 1.236 1 H 
~ 1023 1 1 1.116 2 v 

111123 2 1 1.126 2 H 
U!123 3 1 1.076 2 v 
111123 4 1 1.130 2 H 
1023 6 1 1.110 2 v 
1023 • 4 . 
1023 7 1 1.018 2 H 
1023 8 1 1.082 2 v SURB UAFL 
111123 • 4 . 
1823 10 1 1.078 2 H 
U123 11 1 1.043 1 v 
1023 12 1 1.186 1 H 
1023 13 1 1.168 2 v 
1123 14 1 1.162 1 H 
1023 16 1 1.870 1 v 
1024 1 1 1.361 2 v 
1824 2 1 1.296 2 H 
1024 3 1 1.349 1 v 
111124 4 1 1.298 2 H 
1024 6 1 1.319 2 v 
1124 • 1 1.341 2 H 
1124 7 1 1.388 1 v 
1124 • 1 1.285 2 H 
1124 • 1 1.304 2 v 
1124 10 1 1.309 1 H SURB 

Status: 1 =live; 2 =Early Resorption; 4 =late Resor~tion 
Sex: Wale= 1; Female= 2; See Code Sheet 33 for Identification of a normalities [ABNn] 



SAS 

Acetone ~ouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 8600 ppm Acetone -------------------------------------------------------

Matno Site Status Fetal Sox Head ABNl ABN2 ABN3 
Wt(g) or Vlac:eral 

UJ24 11 1 t.aee 1 v 
1026 1 1 1.113 2 v 
1026 2 1 1.173 2 H 
1026 3 1 1.277 1 v 
1026 • 1 1.262 1 H 
1026 6 1 1.188 2 v SURB 
1026 6 1 1.238 1 H 
1026 7 1 1.249 1 v 
112126 6 1 1.061 2 H 
1026 9 1 1.223 1 v 
1026 10 1 1.166 2 H 
1026 11 1 1.234 1 v 
1026 12 1 1.196 2 H 
111126 13 1 1.236 1 v 
H!l26 1 1 1.343 2 H 
1826 2 1 1.216 1 v 
1028 3 1 1.114 2 H 
1826 • 1 1.231 1 v 

" 
U!J26 6 1 1. 301 1 H . 1026 6 • . 

~ 1026 7 1 1. 260 1 v 
0 11!126 • 1 1.276 1 H 

1026 9 1 1.366 1 v 
1026 10 1 1.406 1 H 
1026 11 1 1.399 2 v 
1026 12 1 1.428 1 H 
U!148 1 1 1.048 1 v DIUR 
1048 2 1 l.lin2 2 H ROST MAST 
1848 3 1 0.989 2 v 
1048 • 1 8.828 1 H ROST 
111148 6 1 8.942 2 v 
1848 6 1 1.011 1 H ROST 
UJ48 7 1 1.831 1 v I.IAST SURB 
U148 • 1 ". 91-4 2 H ROST 
1848 9 1 1.017 1 v MAST ROST 
1048 10 2 . . 
1048 11 1 l.I!JBl 2 H 
1111 .. 8 12 1 "· 966 2 v "'ST ROST 
1e•e 13 1 8.662 1 H WAST ROST SURB 
u•a •• • . . 
1068 1 1 1 ... 23 1 H 
1068 2 2 . 
1868 3 1 1.303 2 v 
1860 • 1 1.383 1 H 
1080 6 1 1.268 2 v 
1860 6 1 1.127 1 H SURB 
1060 7 1 1.320 2 v SURB 

Status: 1 = live; 2 = Ea~ly Reso~ptlon; " = lat• Reso~Ction 
Sex: Male= 1; Female= 2; See Code Sheet 33 for Identification of a normalities [ABNn] 



SAS 

Acetone Wouse Teratology Study: Raw Fet•l Data 

---------------------------------------------------------- 6608 ppm Acetone -------------------------------------------------------

t.latno Site Status Fet.l s., Head ABNl ABN2 ABN3 
Wt(g) or VIsceral 

1868 • 1 1.290 2 H 
U!J68 • 1 1.289 2 v SURB 
1868 10 1 1.267 1 H 
1061!1 11 2 . . 
1868 12 1 1.294 1 v 
1868 13 1 1.137 2 H 
1868 14 1 1.244 2 v 
1060 16 1 1.267 1 H 
1080 18 2 . . 
1081 1 1 1.332 1 H 
1081 2 1 1. 306 2 v 
1081 • 1 1.211 2 H 
1081 • 1 1.296 2 v 
1081 • 1 1.144 2 H 
1001 • 1 1.160 2 v 
1081 7 1 1.298 2 H 
1061 • 1 1.21211 2 v 
1881 • 1 1.276 2 H 
1061 10 • . 

" 1081 11 1 1.233 1 v . 
~ 1861 12 1 1.376 1 H - Ull61 13 1 1.167 2 v 

1873 1 1 1.319 1 H 
1873 2 1 1.416 1 v 
una • 1 1.229 1 H 
1873 • 1 1.294 2 v 
1873 • • . 
una • 1 1.314 2 H 
UJ73 7 • . . 
1873 • 1 1.298 1 v 
1111173 • 1 1.369 2 H 
1073 10 1 1.297 1 v 
1873 11 2 . 
una 12 1 1.238 2 H 
U1173 13 1 1.333 1 v 
1899 1 1 1.388 1 H 
1099 2 1 1.238 2 v 
111199 • 1 1.267 2 H 
1899 • 1 1.174 2 v 
1898 • 1 1.311 2 H 
U199 • 1 1.286 1 v DIUR ROST SURB 
1899 7 1 1.219 2 H 
111199 • • . 
1899 • 1 1.176 2 v 
1899 10 1 1.146 1 H 
Ull99 11 1 1.267 1 v 
1899 12 1 1.342 2 H 

Status: 1 = LiYe; 2 = Early Resorption; 4 = Late Resor~tion 
Sex: Wale= 1; Female= 2; See Code Sheet 33 for Identification of a normalities [ABNn] 



SAS 

Acetone ~ouse Teratology Study: Raw Fete I Data 

---------------------------------------------------------- 8600 ppm Acetone -------------------------------------------------------

t.latno Site Status Fet.l s .. Head ABNl ABN2 ABN3 
Wt(g) or Vi sc:eral 

1118 1 • . . 
1118 2 1 1.166 2 H 
1118 3 1 1.208 1 v t.IAST 
1118 • • . . 
1118 6 1 1.180 1 H ROST 
1118 • 1 1.132 2 v 
1118 7 1 1.116 1 H ROST 
1118 8 1 1.182 1 v NAST 
1118 • 1 1.183 2 H 
1118 18 • 1118 11 1 1.166 1 v 
1118 12 • . . 
1118 13 1 1.106 2 H 
1142 1 1 1.192 1 H 
1142 2 1 1. 21111 1 v 
11-42 3 1 1.248 1 H 
1142 • 1 1.31<1 1 v 
1142 6 1 1.224 2 H 

n 11<12 • 1 1.274 1 v 
• 1142 7 1 1.296 1 H 
~ 1142 • 1 1.282 2 v 
N 1142 • 1 1.186 1 H 

1142 18 • . 
1142 11 1 1.206 1 v 
1144 1 1 1.103 2 v ROST 
1144 2 1 1.229 2 H .. ST 
1144 3 1 1.262 2 v 
11-44 • 1 1.219 1 H WAST ROST 
1144 6 1 1.264 1 v 
1144 • 1 1.191 2 H t.IAST ROST 
1144 7 1 1.33B 1 v ROST MAST 
1144 8 2 . . 
1144 • 1 1.124 2 v ROST SURB 
1144 18 1 l.I!J96 1 H ROST 
1168 1 1 1.288 1 v 
1168 2 1 1.238 1 H 
1158 3 1 1.207 2 v 
1168 • 1 1.226 • H 
1158 6 1 1.246 1 v 
1168 • 1 1.261 • H 
1168 7 1 1.211 1 v SURB 
1168 8 • 1168 • • . . 
1168 18 1 1.187 • H 
1172 1 1 1.237 1 v 
1172 2 1 1.229 1 H 
1172 3 1 1.162 1 v 

Status: 1 = Live; 2 = Early Resorption; 4 : Late Resorption 
SeK: Wale: 1; Female= 2; See Code Sheet 33 for Identification of abnormalities [ABNn] 



SAS 

Acetone Wouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 8600 ppm Acetone -------------------------------------------------------

Natno Site Status Fetal s., Head ABN1 ABN2 ABN3 
Wt(g) or Visceral 

1172 • 1 1.28 .. 1 H 
1172 • 1 1.185 1 v 
1172 • 1 1.2UJ 1 H 
1172 7 1 1.067 2 v 
1172 8 1 1.16<4 1 H SURB 
1172 9 1 1.288 2 v 
1172 10 1 1.188 2 H 
1172 11 1 1. 220 2 v 
1172 12 1 1.308 2 H 
1172 13 1 1.231 1 v 
117-4 1 1 1.396 2 H 
117-4 2 • . . 
117-4 3 1 1.282 1 v 
117-4 • • 1174 • 2 . 
117-4 • 1 1.310 2 H 
1174 7 • 117-4 8 1 1.349 1 v SURB 

'"' 
1174 9 1 1.334 1 H SURB . 1174 10 1 1.266 1 v 

~ 1174 11 1 1.290 2 H SURB w 1232 1 1 1.266 1 H MAST ROST 
1232 2 1 1.291 1 v 
1232 3 1 1.283 1 H 
1232 • • 1232 • 1 1.264 1 v 
1232 • 1 1.236 2 H FRET 
1232 7 1 1.266 2 v 
1232 8 1 1.248 1 H 
1232 9 1 1.293 1 v 
1232 10 1 1.191 1 H ROST 
1232 11 1 1.118 1 v 
1232 12 1 1.227 1 H 
1232 13 1 1.261 1 v 
1238 1 1 1.192 1 v 
1238 2 1 1.102 2 H 
1238 3 1 1.2-42 1 v 
1238 • 1 1.183 1 H SURB 
1238 • 1 1.212 1 v SURB 
1236 • 2 . . 
1236 7 1 1.299 1 H 
1238 8 1 1. 07tlJ 2 v SURB ROST !.lAST 
1236 9 1 1.176 2 H 
1236 10 1 1.145 2 v SURB 
1238 11 • . . 
1236 12 1 1 . "2" 2 H SURB 
1236 13 1 1."21 1 v SURB 

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorction 
Sex: Male= 1; Female= 2; See Code Sheet 33 for Identification of a normalities (ABNn) 



SAS 

Acetone Mouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 6600 ppm Acetone -------------------------------------------------------

Matno Site Status Fetal Sex Head ABNl ABN2 ABN3 
Wt(g) or VIsceral 

1236 .. 4 . 
1236 " 1 1.109 2 H SURB 
1236 16 1 1.179 1 v 
1241 1 1 1.266 2 v SURB 
12<11 2 1 1. 230 1 H 
1241 3 1 1.2-46 2 v ROST 
1241 4 2 . 
1241 6 1 1.130 2 H ROST 
1241 • 1 1.167 2 v MAST 
1241 7 1 1.117 2 H ROST 
1241 • 1 3.694 2 v WAST 
1241 • 1 1.269 1 H SURB 
1241 10 1 1.212 1 v MAST SURB 
1241 11 1 1.267 1 H ROST 
1241 12 1 1.246 2 v ROST 
1241 13 1 1.206 2 H SURB 
1248 1 1 1.193 2 v 
1248 2 4 
1248 3 1 1.138 2 H 

" 
1248 4 1 1.207 1 v . 1248 6 1 1.203 1 H 

~ 1248 • 1 1.219 1 v 
" 1248 7 1 1.233 1 H SURB 

1248 • 1 1.188 2 v 
12 .. 8 • 1 1.198 1 H 
1248 10 1 1.302 1 v 
1248 11 1 1.083 1 H 
1248 12 1 1.223 1 v 
1248 13 1 1.236 1 H 
1248 14 1 1.168 2 v 
1266 1 1 1.382 1 v 
1266 2 4 
1266 3 2 . . 
1266 4 1 1.296 2 H 
1266 6 1 1.426 1 v 
1266 • 2 . . 
1266 7 1 1.416 1 H 
1266 • 1 1.186 2 v ROST SURB 
1266 • 1 1.3<10 1 H 
1266 10 1 1.372 2 v ~A.ST ROST 
1265 11 1 1.309 1 H MAST 
1265 12 1 1.348 2 v ROST 
1269 1 1 1.176 2 H SURB 
1269 2 1 1.181 2 v SURB 
1269 • 1 1.213 2 H SURB 
1269 4 1 1.254 1 v 
1269 6 1 1.168 1 H SURB 

St•tu$; 1 = live; 2 = Ea~ly Reso~ption; 4 = L•t• Reso~~tion 
Sex: ~•le = l; Fem•l• = 2; See Code Sheet 33 fo~ Identific•tion of • no~m•lities [A.BNn] 



SAS 

Acetone Mouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 66~0 ppm Acetone -------------------------------------------------------

Watno Site Status Fetal s •• Head ABNl ABN2 ABN3 
Wt(g) or Visceral 

1269 • 2 
1269 7 • . 
1269 • 1 1 • 2B-4 2 v WAST ROST 
1269 • 1 1.168 1 H SURB 
1269 10 1 1.299 1 v SURB 
1269 11 1 1.4B2 1 H 
1269 12 1 1.118 2 v SURB 
1269 13 1 1.156 2 H SURB 
1263 1 1 1.268 1 H 
1263 2 1 1.161 1 v 
1263 3 1 1.190 2 H 
1263 • 2 . 
1263 • 1 1.£163 2 v EXCE MAST ROST 
1263 • 1 1.146 2 H MAST 
1263 7 • . 
1263 • 1 l.UI-4 1 v 
1263 • 1 1.229 2 H WAST 
1263 10 1 1.194 1 v 
1286 1 1 1.244 1 H WAST 

'"' 1286 2 1 1.192 2 v SURB . 
1286 3 1 1.168 2 H "' ~ 1286 • 1 1.216 1 v 
1286 • 1 1.127 2 H 
1286 • 1 1.196 1 v 
1286 7 1 1.277 1 H 
1286 • • 1288 • 1 1.177 2 v 
1286 10 1 t.e44 2 
1282 1 1 1.313 2 v 
1292 2 1 1.298 1 H 
1292 3 1 1.382 1 v 
1292 • 1 1.384 1 H 
1292 • 1 1.338 2 v 
1292 • 1 1.338 1 H 
1292 7 1 1.337 2 v 
1292 8 1 1.313 2 H 
1292 • 1 1.298 2 v 
1292 10 1 1.426 2 H 
1292 11 1 1.380 2 v 
1297 1 1 1.038 1 v SURB 
1297 2 1 1.188 2 H 
1297 3 1 1.179 1 v 
1297 • 1 1.123 1 H 
1297 • 1 1.131 2 v WAST ROST 
1297 • 1 1.129 1 H SURB 
1297 7 1 1.011 2 v SURB 
1297 • 1 1.072 2 H 

St•tus: 1 : Live; 2 : E•~ly Reso~ption; • = L•te Reso~ction 
Sex: W•le = 1; Fem•le = 2; See Code Sheet 33 for Identiflc•tion of • no~malities [ABNn] 



SAS 

Acetone Mouse Teratology Study: Raw Fetal Data 

---------------------------------------------------------- 6600 ppm Acetone -------------------------------------------------------

" . 
~ 

"' 

t.latno 

1297 
1297 
1297 
1297 
1297 
1297 
1330 
1330 
1330 
1330 
1330 
1330 
1330 
1330 
1331!1 
1330 

Site Status Fetal 
Wt(g) 

9 • 10 1 1.086 
11 1 

1 . ""'" 12 • 13 1 ".892 
14 1 1.026 

1 1 1.348 
2 1 1.356 
3 1 1.444 • 1 1.283 • 1 1.236 

• • 7 1 1.289 
8 1 1.231 • 1 1.622 

10 2 

s •• 

1 
2 . 
2 
2 
2 
2 
1 
2 
2 
. 
2 
2 
1 

Head 
or Visceral 

v 
H 

v 
H 
v 
H 
v 
H 
v 

H 
v 
H 

ABNl ABN2 

t.IAST 

t.IAST ROST 

UAST 

t.IAST 
UAST 

ROST 
SURB 

Status: 1 = Llve; 2 = Early Resorption; 4 = late Resorption 

ABN3 

Sex: Male= 1; Female= 2; See Code Sheet 33 for ldentificatlon of abnormalities [ABNn] 



SAS 

Acetone Mouse Teratology Study: Raw Fetal Data 

Code Sheet for Identification of Fetal Abnormalities 
---------------------------------------------------------------

DIUR Dilated Ureter 
EXCE Exencephaly 
FRET Folded Retina 
FURS Fused Ribs 
FUST Fused Sternebrae 
KITA Kinked Tail 
l~FL Limb Flexure 
MAST Misaligned Sternebra 
OSST Ossification Site Between Sternebra 
ROST Reduced Ossification Sternebra 
SURB Supernumerary Rib 

'"' . 
"' ~ 



Acetone Mouse Teratology Study: Calendar of Events 

Exposure levels; Treatment 1-4 0, 44:l, 2200, 6600 (11000*) ppm 

*grp 4 A and 4 virgin; 11,000 ppm on exposure day 1 

Ordered mice 

Received male mice (ARS!f 670016) 

Received femcile mice (ARS if870017) 

Eartagged and weighed 

Virgins selected 

Initial health screen; 10 males, 10 females 

Placed virgins into individual caging 

Additional health screen; 5 males, 5 females 

Virgins weighed and randomized 

Detection of copulation (Odg), 

weighed, randomized, individually caged 

Study mice moved to exposure room 

Mice released for study 

Exposure (6 hours/day; 6-17 dg) 

Weighed (6dg) started exposure 

Weighed ( 9dg) 

weighed 112dgl 
weighed (15dg) 

sacrifice (18dg) 

Virgins exposed for 12 days concurrent with grp A 

Weighed exposure day1 

Weighed exposure dayS 

Weighed exposure day10 

sacrifice one day post-exposure 

Fetal exams completed 

C.98 

10-7-.'!7 

11-2-n 

11-3-.n 

11-18-87 

11-18-87 

11-23-87 

11-25-87 

11-30-87 

11-30-87 

(A) ll-26-87 

(B) l'L-27-87 

(C) 1l-28-67 

(20) 

(24) 

(37/53) 

(D) ll-29-87 (23) 

!El 1 L-30-87 (28) 

11-30-87 

12-2-37 

IAI 12-2 Co 12-13-87 

IBI 12-3 Co 12-14-87 

[C) 12-4 co 12-15-87 

IDI 12-5 Co 12-16-87 

IE) 11-6 Co 12-17-87 

(1'1-El 12-2-67 to 12-6-87 

(A-EJ 12-5-87 to 12-9-87 

(A-El 12-8-87 to 12-12-87 
(A-El 12-11-87 to 12-15-87 

IAI 1.2-14-87 

IBI 12-15-87 

iCI 12-16-87 

I D) 12-17-87 

lEI 12-18-87 

12-2-87 

12-6-!37 
12-11-87 

12-14·-87 

2-5-81! 

terminal serology 



n . 
~ 
~ 

ACETONE MOUSE TERATOLOGY STUDY DISPOSITION 

Pluq-Positive Teratoloqy Mice 
Exposure Removed 

Group Treatment Virgins On Study(a) From Study Sacrifice 

Control (0 ppm) 1 10 33 2 (c) 31 
440 ppm 2 10 33 0 33 
2200 ppm 3 10 33 0 33 
6600 ppm(b) 4 10 33 0 33 

(a) The study protocol required a minimum of 33 plug-positive females 
(to obtain 20 pregnant females) , 

Litters : 
Examined 

26 
28 
29 
31 

(b) Breeding group 4 A and virgin mice were exposed at 11000 ppm on exposure day 1. 
Due to narcosis, the exposure level was thereafter reduced to 6600 ppm. 

(c) Premature delivery of litter; not treatment related. 
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ANIMAL HEALTH SCREEN 



ARC RODENT HEALTH SCREEN REPOR7 

Inves~igator: Hast 
Study: IRT-Teratology 

Acetone 
Building: LSL II 
Room: 433 
Date initiated: 10/12/87 

Lab no: P-:53 
Animal/Shipment no:870074/ 

870075 
Date rc'd: 9/22/87 
Source: CR Raleigh 

870074 - R04 
870075 - ROl 

Species/St:ain: Rat/CD 
Sex: 870074 - M 

870075 - F 
Age: BD 7/23/87 

Statu,: Received ten rats (5 
pre-exposure health screen 

males, #l-5; 5 females, #6-10) for 

Grou t;ecrop:u 
No significant lesions 

Ma=opharyn~eal cultur': 
1/10 * Ee~a Aemol~ic S~reptococcus, Group G1#6) 
0/10 Eordeyella bronchisep~ica 
0/10 c; y..-gpaC";e: ...... ,._md;!,i 
6/10 Coagulase posit~ve Staphylococcus(#l,Z,7,8,S,10) 
0/10 i(i ':i:l:igl i 3, OX"\.9;3, 

0/!.0 K;,e'c:' g;_la eneumoniae 
0/10 eu-;urella mul1:.ocida 
0/10 Pseudomonas ae*ugincsa 
0/10 S;re'Ojiococ;;;s 'rlneu.'I!ct,iae 

*Number of positive culuures/n~be: cu:tured 

Se;-o i ogy: 
0/10 • 
0/10 
0/10 
0/10 
0/10 

rta~ 
Mvco'Ola:;ma 'OU; man;: 
Senciai V!.!'US 

?neumonia virus of m~ce 
RCV/SDAV 
MV/Hl 

•Numbe!' oi posi.,iv~ teS'-S/numbe: tes-:.ed 

Higc'rla'l.l-,aLogy 
1/10 • ~iver .......... ••CL- • to occasional ~mall fo=us oi 

1/10 fie art Mociera~e iocus oi myocardi~~s(~3) 

D. l 



1/10 Lung-

1/10 

3/10 

~acal ar~a. wi-.:h perivascular C:.liti::t.g wi-c.h 
PMN's(:>4) 

Occasional ?aravascular aggrega-.:e oi mixed 
inilamma~ary cells(35) 

Rar~ -c.iny ::acus oi inilamma~ion in he~a~ic 
par~nchyma(:>5,7,10) 

*Number at::ec~~d/number examined 

Cor-elayian/§u::,e-v 
The liroup G 5-crep"t.ocaccus has beer. found previously 

in rats from ROl. "e have repor"Cdd this ~o Charles River. They 
have seen no evi~enc~ ot significan~ iniectior. associa-c.ed wi~h 
~his organism nor have we. The mi~roscopic lesions are oi no 
par-cicular conce~ bu"t. since some focal inilamma"t.~an was seen, 
ten additional r~-c.s will be eva~ua~ed ~o assure tha~ -.:here has 
been no pragress~an of lesions. ·fhe follow-up will include 
culture and serology. Ra-c.s are no-c. ~o be released from quaran-c.ine 
un1:il the f·.,l.i..ow-up is comple1:ed. 

rteleased for Study on 10/16;87. 

(/f~ to/;, /[J 
Teclinologis"t:1 

0.2 



iL~C RODENT H~ALTE SCaE~N RE?ORT 

Inves~iga~or: Mas~ 

Study: ~RT-Ace~one 
Building: LS~ II 
Room: 433 
Da~e ini~ia~ad: 10/26/87 

Lab no; P-160 
Animal/Sfiipmen~ no:870074/ 

870075 
Da~a rc'd: 9/22/87 
Source; CR Raleigh 

870074 - R04 
870075 - R01 

Species/Strain: Rat/CD 
Sex: 870074 - M 

870075 - F 
Age: BD 7/23/87 

Statu•: Received ~en ra~3 (~1-5. ~ales; ~6-10, tamales) for 
follow-up health screen of P-153 

s.,rclogy: 
0/10 "' 
0/10 
0/10 
0/10 
0/10 

Rat 
Mycopla=ma 'Culmcnis 
Sendai virus 
Pneumonia virus of mice 
RCV/SDAV 
KRV/81 

*Number of positive tests/number tested 

2/10 * 
0/10 
0/10 
8/10 
0/10 
0/10 
0/10 
0/10 
0/10 

Beta hemolytic Strep~ococcus, Group Gy (#8,9) 
Bordetella brnnchiseptica 
Citrobacter !reundii 
Coagulase positive Staphylococcus (#1,2,3,5,7,8,9,10) 
Klebsiella oxytoca 
Kl.,bsi,lla pneumoniae 
Pasturella multoc1da 
Pseudomonas aerugino:a 
Strepyococcus pneumoniae 

*Number of positive cultures/number cultured 

BistopayholoitV 
2/10 • Hard. gl. Rare tiny focus of inflammation (#1,5} 

D.3 



5/10 

l/10 

3/10 

2/10 

1/10 

Liver 

Heart 

Lung 

Kidney 

Rare to occasional tiny focus of 
inflammation in hepatic parenchyma 
(#1,2,3,5,6) 

Rare tiny focu~ of inflammation in 
myocardium (#1) 

Occa~ional tiny ~ubpleural focu~ of 
inflammation (#2,4,10) 

Rare tiny focu~ of inflammation in 
inter~titium (#2,5) 

Subman. Slight to moderate hyperpla~ia (:6) 
Lymph node 

•Number affected/number examined 

Co~~elation/Summary 

A few incidental micro~copic le~ion~ were seen in 
these rat~. The distribution and severity are similar to that 
found in the first rat~ examined from thi~ group (P-153). Since 
there has been no significant prosression of the lesions seen 
previou~ly and since serologic tests for antibodies to common 
pathogens remain negative, these lesions are not considered to be 
an indication of significant infection or disease. 

On the same day that this health screen was initiated 
(10/26/87), a few female rats assigned to this study were noted 
to be making poor weight gains (or to have weii~~ lo~~=~l­
S.E.Rowe examined these animals on 10/27 p.m. anC aga~~ on 10/28 
a.Q. Some of those with the poor weight gai~s res~stei handli~g 
wh~le the normal weight gain rats were easy to handle. Except 
for being underweieht and having somewhat roughened hair coats, 
no physical abnormalities were found in the poor weight gain 
ra~s. A pathological evalua~ion will be made of a few of ~nese 
animals a~ ~ermina1 sacri!ice. 

D:. Tom Davi~ from ~narle~ Rive: was con~ac~eci about ~ne 
weight/handling problem a~ weil a~ ~ne i~ciden~al ies~ons. 5e 
r~;~o~ed no imowledge of any disease or behavioral p::--::blem in 
ei-:her Raleigh R01 or R04 bu~ is -eo checic. fu:ther anci call back. 

These animals will be held in quaran't~ne s~a'tus fo::- 'the 
duration of the ~tudy. This i~ a precau'tionary mea~ure which 
should not impact on the cost of running ~he study. 

0.4 



ARC RODENT EEALTH SCP£ZN REPORT 

Inves~iga~or: ~as~ 
S~udy: IRT-Ace~one 
Building: LSL II 
Room: 433 
Da~e ini~ia-ced: 10/29/87 

Lab no: P-165 
Animal/Shipmen-c. no:870074/ 

870075 
Date rc'd: 9/22/87 
Source: CR Raleigh 

870074 - R04 
870075 - ?.01 

Species/Strain: Ra-c/CD 
Sex: 870074 - M 

870075 - F 
Age: BD 7/23/87 

Status: Seven anal tape preps were taken from rats in -che 440 ppm 
c~amber and -chree from "the con-crol c~amOer ~o examine tor pinworm 
ova, 

Endopar,site/Ecyoparasite exam 
0/10 * Anal tape preps for pinworm ova 

*Number positive/number examined 

Comments/Summary 
No ova were found. If any pinworms are present in these 

animals, they are sexually imma-cure. It is considered unlikely 
that there has been any exposure to or infection by pinworms in 
this group of rats. 

w, 7 ,. ' ;, 
(.,;#Uttt 11Jt:tcl1 

Technologis"t 1 

D.S 



ARC RODENT HEALTH SCREEN REPORT 

Investigator: Mast 
Study: IRT-Acetone 
Building: LSL II 
Room: 433 

Lab no: P-168 
An~mal/Shipment no:870074/ 

870075 
Da~e rc'd: 9/22/87 
Source: CR Raleigh R01 
Species/Strain: Rat/CD 
Sex: F Age: ED 7/23/87 

Date initiated: 11/9/87 

Statu,: Received eight rats (Animal #'s 728, 747, 771, 776, 809, 
820, 684, and 773) from gesta~ion group A which had shown weight 
loss prior to exposure. Blood was obtained from all rats with the 
exception of #728 and 747. 

Gro:!s No:cropsy 
8/8~ Fresh smears of small intesti~e from the rats were 

examined and found to contain pear shaped protozoan 
organisms 

*Number positive/number examined 

Serol-;~.·: 

0/5 ~ 

0/6 
o;a 
0/6 
0/6 

?.a~ 
Mvcoplasma pulmonis 
Sendai virus 
?neumonia virus of mice 
RCV/SDAV 
MV/'61 

*NUI:."=er of posit.ive tesc.s/number c.esc.ed 

1/8 

2/8 

2/8 

1/8 

2/8 

Severe au.:.olysis 

Salivary ?.are small focus of inflammac.ion 
gland 

Ileum 

Jejunum 

Ocular 
muscles 

S"arci. gl. 

Sligh~ ~o moderate au.:.olysis 

Sligh~ to moderate autolysis 

Severe subchronic myositis 

Subchronic inflarr~ation in large fo~al area 
of gland on slde w~ere ocular myositis is 
prese:1c. 
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1/8 

l/8 

l/8 

Ocu:=.r 
musc.:..es 

Liv~r 

Sligh~ ~o mociera~e focal hemorrhage and 
inilamma~ion 

Sligh~ fa~~7 c~ange having perilobular 
ciis;:.ribU'tl.On; some tinc'torial chang~ 
(darker s'taining hepa~ocTtes) Primarily in 
perilo"oular areas 

Sligh't au;:.olysis in focal areas of medulla 

~Number stfected/number examined 

Corr,lation/sum;ary 
There wa=. no signi=ican~ evidence of in=ec~ious disease in 

any of the animals examined nor were ;:.here any findings which 
would exPlain a= earlier weigh~ loss. Some uniden~ified 
protozoan organisms (possibly Tritrichomgna= muris) were found on 
direc~ smears f~~m small in .. es .. ines bu~ .. hese were no;:. associa;:.ed 
with any lesion!. There was evidence of trauma to the ocular 
muscles and Bar~erian gland in the two rats of the group which 
were retro-orbl."::ally bled (ii-684. 773). Rat #773 had slight focal 
hepatocellular :atty changes which were presumably caused by 
exposure to ace"';one. These rats were not evaluated critically 
for lesions cau=.ed by acetone toxici .. y. 

J2FOaMd../ I.J./. . f7 
Technologist · 

D.) 

Veterinarian 

Mas;:. 
Br..,wn 



ARC RODENT C!AL~E SCREEN REPORT 

Inves~isa~or: Mas~ 
S~uciy: IET-Ace~one 
Buildi~g: ~S~ r: 
Room: 433 
Da"te i:n.i"tiac:ed: 11/11/87 

~ao no: P-170 
An~mal/Sbipmen't: no:d70074/ 

870075 
Da'l:e rc' d: 9/22/87 
Source: ca Raleigh ROl 
Spec~es/S"trai:: Rac:/C~ 
Sex: F Age: 3D 7/23/87 

Sta~u:~: ?.ec~i ved t:.. ve ra~ Clooci speci:nens for c:er.ninal sac:-i::: ice 
••roloOY (Ani~al >694, 697, 706, 738, and BcBI 

s., ... 2 12 !v: 
0;5 ,.; 
0/5 
0/5 
0/5 
0/5 

Ra< 
Mycgplasma pulmoni; 
Sendai virus 
Pneumonia virus of mice 
RCV/SDAV 
KRV/Hl 

*Number of positive tes"ts/number tested 

Go r;·., lat ion /Sqmmarv 
There was no serological evidence of infec"tion by any of 

the above named organisms in any of the five rats tested. 

D.B 



ARC F.~.DENT HEALTH SCREEN REPORT 

Inves~igator: Mast 
Study: IRT - Acetone 
Building: LSL II 
Room: 433 
Date initiated: 11/12/87 

Lab no: P-171 
Animal/Shipment no: 870075 
Date rc'd: 9/22/87 
Source: CR Raleigh R01 
Species/Strain: Rat/CD 
Sex: F Age: BD 7/23/87 

Statue: Received five ra~ carcasses and blood specimens from 
gestation group D, a groc? that appeared to have normal weight 
gain, for comparison with P-168 

Gras.!!! Necropsy 
No significant lesions 

Endopar§=itefEctopara=it~ :xam 
5/5 * Intestinal p:-:~tozoans 

*Number positive/nue~er examined 

se ... ology: 
0!5 * 
0/5 

Rat 
!'!vcgp; uma -o;;' ;c::.i: 
SenC.a:. virus 

0/5 
0/5 

?neumonia vi~~s o= mice 
RCV/SDAV 

0/5 !mV/Hl 

Hi:topaJho 1 ggv 
5/5 "" Ileum SEih:~. to mocie:-a"e 

4/5 Colon Sl:.i=:l.t to mocie:-a"C.a 

3/5 Jejunum .Sl!.ih:t. to mociera"Ce 

1/5 Jejunum 

0.9 

au"Col7s:.s 

au-:.ol7si.s 

au'-ol:~s is 



Cg;-•lati?c/~uw~a~ 
No si~iiicant le~ions or o~her significan~ evide~ce 

ot infec~ious disease ~ere found in these ra~s. The intes~inal 
pro~ozoans ~een were no~ iden~iiied (possibly +:!c:~chomcna: 
~). Altbough evalua~ion of their sigui=icance was oOsc~ed 
by ~he au~ol7sis ;resen~ in intes~inal sec~ions from ~hese ra~s. 
no lesions or evidence of invasion of the mucosa were seen in 
o~her Ace~one S~ud7 ra~s wi~h ~he same organisms. Tissues from 
~hese ra~s were no~ evalua~eci critically for ace~one toxicitY. 

,; f C:t)MI"/ ~~/. /r; 7 
Tecb.nologis~ 

D. 10 
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ARC RODENT HEALTH SC:~EN REPORT 

Investigator: Mast 
Study: IRT-Acetone 
Building: LSL II 
Room: 433 
Date initiated: 11/12/87 

:.ac no: P-172 
. .;.nimal!Shipment. no: 870074/ 

870075 
I>ate rc' d: 9/22/6 7 
Source: CR Raleigh ROl 
Species/Strain: Rat/GD 
Sex: F Age: BD 7/23/87 

Status: Received five rat blood specime:s for terminal sacrifice 
serology (Animal #742. 782, 661, 703, 701) 

S-:rology: 
0/5 * 
0/5 
0/5 
o;5 
o;5 

Rat 
Mvco~lasma pulmoni= 
Sendai virus 
Pneumonia virus of mice 
RCV/SDAV 
KRV/Hl 

*Number of positive tests/number tes~ed 

Correlation/Summary 
rnere was no serological evidence of infec~ion by any of 

the above named organisms in any of the !ive ra~s ~ested. 

t2f1a-t. rr"/ u/u)a 
TeChnologis"t. 

D.ll 



ARC RODENT HEAL~C SC~EN aEPORT 

Inves"t.iga~or: ~as~ 
S't.udy: IRT Ac~~one 
Building: LSL ~: 
:aoom: 433 

Lab no: P-183 ~ 
An.i.!!:.al/Shipmen't.: 88001J fv,...;~...AI~r-o• 

880017 ' :.t..._trr 

Da~e initia't.ed: 11/30/87 

Da~e rc'd: 880016-11/2/87 
880017-11/3/87 

Sourc$=CR R03(880016) & 
Cll P06iB60017) 

Species/Strain: ~ouse/CD1 
Sex: M(880016), F(880017) 
Age: BD 9/10/87 

Statu=: Received ten mice (5 male.~1-5; 5F, #6-10) for iollow up 
heal"t.h screen on P-180 

GrM;s "lecrgp:u 
1/10~ Abdominal Pale yellow 3mm diame't.er 't.hic~ walled mass; 

viscera con't.ains caseous material in cen't.er; 
loca~~d Ocm &n't.erior to ileal-cecal 
junc't.ion; fibrous adhesions in the area 
connec't.ing 't.he mass 't.O the ~edian lobe of 
liver and duodenum: culture done {#10) 

*~umber affected/number examined 

Histonat,hq lggy 
1/10* Liver 

1/10 Liver 

1/10 Kidney 

1/10 Spleen 

1/10 Liver 

1/10 Lesion 

Occasional small focus of inflammation 
adjacen't. to central veins and o~her blood 
vessels within the hepatic parenchyma (#7) 

Rare tiny paravascular focus of 
inflammation (#9) 

Small focus of slight inflammation in 
kidney capsule (#10) 

Diffuse increase in number of PMN's presen~ 
(1$10) 

There is focal inflammation in th~ liver 
capsule in one oi 4 sections presented on 
slide lf:lO. There is also inflammation 
around main bile ducts attached to this 
sec~ion of liver (#10). ~hese are 
presumaoly r~lated to the lesion described 
below. 
The abscess des~ribed grosslY is firmly 
adhered to a wide area of the wall ot the 
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duodenum on one side and ex~ends in~o liver 
on the other. There is sligh~ ~o moderate 
inflamma~ion in the submucosa of duodenum 
adjacent to the abscess. 

*Number affectei/number examined 

Abaceu oulture 
Direct sme~r: NOS 

Culture: E~~a hemol~ic coagulase posi~ive S~aphyococcus 
~?- from bro~h subcul~ure only 

Liver cultures 
1 /10• !io g:t'oW"Ch on direc-r. pla~ing. Growc.h 

?OSi~l.ve rod (probable lac-r.obacillus 
-:he bro-r.h subcul ~ure of mouse :9. 

*Number c.::-r.ured/number of posi"tive cul"tu::-es 

Sero1 o!{V: 
0/10* 
0/10 
0/10 
0/10 

Mouse 
Sendai virus 
?neueonia virus of mice 
Mouse hepati-r.is virus 
GD v::;: virus 

*Number ot pos~tive tests/number tested 

Correlation/Summ4~v 

of a gram 
sp. l .:from 

One mouse nad liver lesions similar to those described in 
P-180. Another !:.ad a small abscess which involved bu"t probably 
did not originate in liver. Staphylococcus aureus, recovered 
from the abscess, is an opportunistic organism commonly found in 
barrier reared rodents. Neither its presence nor that of the 
isolate recoveree from the liver of #9 are considered to be of 
significance to -:he health of the group. Al-ehough the e~iology 
of the liver les~ons was not determined, they are not of the type 
or severi-r.y whic~ would be expected -r.o significantly impac-r. -r.he 
r~sults of ~his ~tudy. 

Released for s~udy on 12/2/87 . 
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. 
ARC RODENT HEALTH SCREEN REPORT 

Investiga~or: Ma~~ 

Study: IRT Acetcne 
Building: LSL I: 
Room: 436 
Da~e initiated: !2/14/87 

Lab no: P-194 
Animal/Shipment: 880017 
Date rc'd: 11/3/Si 
Source: GR POB 
Species/Strain: Mouse/CDl 
Sex: ~ Age: BD 9/10/87 

Status: Ten mou~~ blood samples submit~ed for ~erminal sacrifice 
serology (#1011. :123, 1131, 1118, 1158, 1070, 1006, 1157, 1064, 
1048) 

Serology: 
0/10 ::.: 
0/10 
0/10 
0/10 
0/10 

Mouse 
Mvco~:asma ~ulmonis 

Send.a:. vi:us 
Pne~~nia vi:us of mice 
Mouse hepatitis virus 
GD vz.: virus 

*Number of pos:~ive tes~s/number tested 

Cgrrelation/Summa;y 
The 10 ser~ submitted were negative for antibodies to 

those common rode~t pathogens listed above. This is good 
evidence that no study animals were infected by any of these 
pathogens. 

~~<-)~IF 
T ' hnologu-d 

(;!() 0ll rz/r~r:s7 
7; I (_ f:-- ' ' 

an 
··~ 
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TERATOLOGY STUDY OF ACETONE IN MICE AND RATS 

Quality Assurance Statement 

Listed below are the phases and/or procedures included in the study described in this report which 
were reviewed by the Quality Assurance Unit during the period, 9/15/87- 1130/88, or specifically for 
this study and the dates the reviews were performed and findings reported to management (All 
findings were reponed to the study director or his designee at the time of the review.) 

Phase/Procedure Reviewed 

Animal Receipt 
Animal Identification 
Health Screen 
Body Weights 
Animal Receipt 
Dosing 
Data 
Plasma Analysis 
Necropsy 
Health Screen 
Dosing 
Data 
Data 
Data 
Data 
Final Repon 

*Reviewed specifically for this study. 

Review Date 

9/22187* 
10/06/87 
10/12/87* 

10/19 & 22/87 
11/03/87* 
11/05/87* 
12/07187* 
11/04/87* 

11/13 & 12/16/87* 
11/23/87* 
12/13/87* 

1/13 & 5/31/88* 
1/15/88* 

1/20-21/88* 
3/15-17/88* 
11/15-18/88* 

E. 1 

Date Findings Submitted 
in Writing to 

Study Director/Management 

9/22/87 
10/06/87 
10/13/87 
10/24/87 
11/06/87 
11/09/87 
1/05/88 
1/11/88 
1/12/88 
1/12/88 
1/12/88 
6/20/88 
5/03/88 
3/08/88 
3/29/88 
11/21/88 
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STUDY PROTOCOL 

I. TITLE :Teratology Study of Acetone in Mice and Rats 

Acetone, an aliphatic ketone, is a ubiquitous industrial solvent and 
chemical intermediate, consequently, the opportunity for human exposure is 
high. Acetone production in the united States alone reached nearly one 
million metric tons in 1974 and world manufacturing capacity was predicted to 
be greate~ than 3 million metric tons per year by 1980 (Nelson and Webb 1978}. 
The primary use for acetone is in the synthesis of methacrylates, followed by 
use as a multi-purpose solvent and chemical intermediate. The combination of 
its high volatility (bp 56.2 °C} and extensive use creates a significant 
possibility for human exposure to acetone via inhalation, especially in the 
industrial environment. Acetone is also present in many hazardous waste sites 
and may reach the groundwater. 

The National Institute of Occupational Safety and Health (KIOSH 1978} 
recommends an exposure limit of 250 ppm (590 mg/m3} for acetone. The OSHA 
standard for acetone is 1000 ppm averaged over an 8-h work shift. The 
&~erican Conference of Gover~~ental Industrial Hygienists (ACG~H :980) 
recorr.:nends a t:J.reshold li..-r.it value time-weighted average ('!LV-T'I'i'?-.) c!" 7 50 ;:p:r, 
(1,780 mg/~3} over each 8-h period of a 40-h work week, a~d a shor~ te~ 
exposure li.mi':. (S'!':E:.} of 1000 ppm {2, 375 mg/rr.3) ::a:!:" 15 ::'.int:.tes. ':'::-.e odor 
':.~reshcld is reported ~o be be':.ween 200 and 400 ppm. 

Ace~one is considered to be one o: the leas':. toxic organic solven~s t:.sed 
in i~d~S':.:!:"y, bo~h in ~e~s o: acute and of c~ronic toxicity. '!'he inhaled 
vapo:!:" is absorbed i.nto the blood stream, and is present in expired air and 
..:.r~ne, as the pare~t compou~d and/or metabolites. P..l~!lough no permaner:.:. 
e:feC':.S ~ave been observed from short-term expos~res to low concen':.ra:.ions c= 
ace~one vapors ("'1000 ppm), su=jects exposed to these levels have cc::-.;:lai.r:ed. 
c!" s:ight eye, nose, and throat irritation. Inhalation cf vapors at ~igher 
cc:-:centrations (in excess of 10, 000 ppm) is likely to ;:reduce cer.tral nervo~s 
syste::-, depression a:-.:i narccsi.s (Clayton and Clayton 1982}. ?ro::.c::.';ed cr 
repea.:.ed skin contac.:. y,·ith the J..iqt:id may cat:.se dryness or defa~ting o: the 
ski_n =allowed by ery~nema and de~,atitis. ::::t has been reported. ':...-.a:. o::ly a 
s:r..a::.:. amo::.nt o:: aceto~e is absorbed throug:'l. t!le .:.ntact skin {Re::--::.cl::is and 
?::asad 1982}. However, these results are in contrast to those o:: another 
st~=.v wnere FuK.aoori et al. (1979) applied acetone to the skin an::i 
subsequently detected elevated concentrations of acetone in ~he bloc::!, 
alveo:2r air anci u~.:.ne. ~he skin penetration of acetone was ra=i~ a~d 
aosorp~ion of acetone increased di~ectly with ~he frequency and. the exte~~ c= 
exposure. No c~ronic toxicity has been reported fer aceto~e in the 
literature, although exposure to acetone coincident with chlor.:.nated 
hydrocarbons has been shown to Potentiate the heoatotoxicitv cf the latter 
(T::::a.:.ger and Plaa 1972; and oth~rs). . ~ 

Studies in experimental animals have shoy,·n that expost:.re to an acetone 
concentrat.:.on of 52,200 ppm for : h p~oduced narcosis ~n rats, and that 
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exposure to 126,000 ppm for 1 h was fatal (Rowe 1963). ':"he minimum letha:'.. 
concen~ration for rats exposed to acetone vapors has been reported as 16,000 
ppm for a 4 h exposure (Smyth et al. 1962), and 46,000 ppm for mice exposed 
for ! h (Flury and Wirth 1934). Another report gave the minimum lethal 
concentration for rats as 126,000 ppm following a 2-h exposure period 
(Verschueren 1977). Rats exposed to 3,000, 6,000, 12,000, and 16,000 ppm of 
ace~one, 4 h/day for 10 days, showed some behavioral changes, particular:'..y a~ 
the higher levels, e.g., the inability to climb a pole within 2 seconds of 
receiving a stimulus (Goldberg et al. 1964). Tolerance developed after 
additional exposures. Rats exposed to 19,000 ppm of acetone 3 h/day, 5 
days/week for B weeks, and sacrificed at 2, 4, 8, 10 weeks of exposure 
exhibited no evidence of toxic effects (Bruckner and Peterson 19Blb). ':"he :.:-h 
L~so in rats was determined to be 55,700 ppm, approximately 6.5 times that of 
toluene (Bruckner et al. 19Blal. 

Male volunteers exposed to either 300 or 500 ppm acetone under various 
regime~s of exercise and rest demonstrated that about 45% of the acetone 
administered was absorbed regardless of state cf exercise or exposure 
concentration (Wigeaus et al. 1981). There wa~ no sign of attainment of an 
equi:'..ibriurn between blood, alveolar air, and ir.spired ai:::. The ha2..f-life of 
acetone in alveolar air, arterial blood, and venous blood in the h~~an was 4.3 = 1.1 h, 3.9 ± 0.7 h, and 6.1 ± 0.7 h, respec~ively. 

:n another study, male voluntee~s were exposed to 100 or 500 pp~ 
acetone vapor for 2- or 4-h pe=iods (DiVincenzo e't:. al. 1973). Exposure 'Co ::.::J.e 
vapor caused no untoward effects, nor any chan9es in clinical chemist~y or 
hematological values in the human suojects. Not St.:.=?risingly, exercise c~~~~g 
exposure inc~eased the amount of acetone absorbed and retained by ~!l.e st:bje:::.. 
Body bu~dens o! acetone in t:t-.is, as .:..n ~he previously mentioned study, ·,.,e:::-e 
not observed to approach Steady sta't:.e concentraticns. Disappearance c:: 
acetone from blood appears to ::ol~ow zero-c~cier k.:..ne~ics, i.e. ~he dec:.:..ne 
:::-a::.e is not concent~atien dependent. 

Su!::lchrc::ic exposure of ~ats to 19,000 pp;:-. ace::.one, .3 h/day, 5 ciay/wk, 8 
weeks did not result in any statistically sign~::icant changes in the c2..i::i::al 
chemistry parameters mo~itored, in gross patho:ogy e~ histopathology, or ~n 
body weight gain ever the cou:::se cf the study (3ruckne~ and Petersen, 198:b . 
~here was a s:igh:. elevation in ser~~ glutamic-oxaloacetic transa~~r.ase (SG:~) 
levels in acetcne-expcsed animals at 2, 4, and 8 weeks; however, lacta::.e 
dehydrogenase ~~~) and blood urea nitrogen (5UN) levels were not 
.::ig:-.i:':icar:::.ly a::::ec-:.ed at any time durir-.g :.he S'":.'.ldy. :.ive:::- specime:".s si"'.o;.;e:i 
little sign o:: lipid vacuolation and liver triglyce:::-ide levels we:::e no:. 
c.:..::::erent ::rem cont~ols. Body weight gain in acetone-exposed rats was 
s:.:..g:-.tly red·..::ed as cc::-.;:;a:::ed to cor.:.:::::.ls, D-..:::. -.:~e C.i.::ference ...-as ::~:. 

s~a~is~ically s.:..g~ifica~~. Brain and kidney weights we:::-e also reduced i~ 
a~i:r.,als with lowered body weights, howeve:::, ~i·1er weights re:naineC. ccmpa~a:::.:..e 

:.o controls. :tis ::inC.ing is consis~ent with ~~e known ability of acetone ~o 
i:-.d'.lce t~'le he;:a::.ic :r..ixed-:':•.mct.:..on oxidase sys't:.em. [No female anim2.ls were 
u.:::lt.:.cied .:..n t.!'.is study.] 

The me~abolism of acetone ;..·as well-chara·::terized by the :ate l950 's ;..·it!:t 
several groups making significant contributions to the developing body cf 
knowledge (Mcurkides e~ al. :959; Sakami et al. 1950; ?:::-ice a~d Rit't:.er.be~g 

:.950; and Rudney 1950) Ace~o:1e was sho;..·r. to oe eli:r.inated in expired a.:.:::, 
mos::.ly as carbon dioxide, but also as the parent co:r..pound i=: -:he initic.l cicse 
exceed.ed tne me:.abolic capabili-:.y of the test anir;1c.l. E.xcretion c:: parent and 
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met-abolites into the urine was also determined to be a significant route of 
eli.rr.inat.ion. Acet.one was found to be converted to acetate, formate, and a 
three-carbon intermediate which entered the glycolytic cycle {later identified 
as the 1,2-diol), acetoacetic acid, and B-hydroxybutyrate in vivo. 
ACrninistration of 1 ~C-1-acetone in the intact rat demonstrated the utiliza':.ion 
of the methyl group in the synthesis of cholesterol and several amino acids, 
i.e. serine and the methyl groups of choline and methionine (Sakami 1950). 
Since this author had previously shown the same compounds to contain a methyl 
group derived from administered formate (Sakami, 1948) it is presumed that a~ 
least one metabolic pathway of acetone proceeds via formic acid. 

Acetone administered to male rats in drinking water (1% v/v for 5 days) 
increased plasma free fatty acid concentrations from 408.0 = 40.9 ueq/1 to ~73 

± 37.3 ueq/1 {Furner et al. 1972). Measurements of hepatic MFO activity 
demonstrated no difference in the ability of microsomal preparations from 
treated animals to N-demethylate ethylmorphine: howeve::::, the ability of 
preparations from treated animals to p-hydroxylate aniline or to 0-deethylate 
p-nitroanisole was significantly increased as compared to cont.rols. These 
changes were similar to MFO activity changes found following starvation and 
physical stress. 

When ~ale Sprague-Dawley rats were exposed to 19,000 ppm acetone fer a 
3-h pe::iod •·;hole brain, liver and blood were found to com:ain, 2.7 mg/g, 2.5 
r..g/g, and .; .3 mg/ml, respectively (Bruckner and Peterson l98.lb). A.!. though 
t::i.s expost:.re is higher than would be used in a developmental toxicity s-::udy 
the rest:.lts demonstrate t~at acetone is distributed more or less homogeneot:.sly 
in the tissues exa~~ned and that blood levels are signi.ficant. Since a=e~one 
is o:-.e cf -:::"le "ketone bodies" no=ma.lly found in the blooC., levels of thi-s 
::-.a:;:-:it....::i.; cou.:.d rest:.lt in ketosis and the symptoms cc:-.c-.::::::-e:-.t ;.;ith -::hat 
m::.abc2.i= disorder. This is of sigr.ificant impact whe::-e develc;:;:r.er.tal st·..:.C.ies 
a::-e c=~=e::~ed as ketosis is a =ondi.':.ion present in Diabetes me~l~t.~s, a 
c..:..sease s....:.spected of havir.g aC.ve1:se effects c::: p::egnan::y. 

':he i:::~e::acticns o:: :r.ate1:nal me'tabolic C.isturbar:.ces wit!'-. fetal 
develop~er.t are extremely complex as evidenced by the fact that ketone~.:..a 

d:.:.:::ing the embryonic period may result i.n retarded developme~t of ":.he er..=:::-yc 
wtile the same distu:::bance in late p=egnancy results in excessive fetal 
:;=owt!'-., mac::::oscr..ia (:"reinKe.::. 1985) . Tne latt.er may be Cue in ?a=:. to elevateS. 
.i:-.s:.:2.ir: levels a::ti:-.g th=ou:;h g::-ow':.h !acto= recepto:::s. !:::::'t:.sicn cf i:::st:.:i:-. 
ir.to feta.::. baboons in utero recreates the metabolic and g::o~~t abno=malities 
-=::~.:.::al c:: .:..:-.::.=.:-.t.s ;.·.ith d.:.abe-::ic ::-.:::-::hers. Ke::one:ni..a Curi..ng p::::eg:1an:::y may c.:.sc 
res·.:.lt .:.n .=.2.terations ir. no:::mal development of t.'1e cen'tral nervous svst.e:n and 
ca"...lses s-..:.ch ab:-.orrna2.i..ties as ope:l net:.ral t.u:Oe, fau2.ty neural -:."...lbe ::"...l;ion, 
::-...:..c:::=::epZ.,a2.y, and pe:::i:::a:::::!ia.:. ecie::-.a. c::::sprir:g of diabetic r..c':.he=s are .=.:. a:-. 
ir.creaseC risk fc::: all o:: these de:::ec-::s. Other abnor:nal.:..ties, all associateC. 
"'"i':.h -:.he early organogeni:: period, are also linked to Ci.=.be:.ic pregna:-.::i.es and 
.:..ncl:.:.de transposition o:: the great vessels and sacral dysgenesis (Gab:Oe :977) 

:asting has been shown t.o ;:=oduce ke~osis in rats du=ing la'te ~recnar.cv 
:!:ast.e:::: than it ::ices in nonpregnan:. animals c.nC., fu=the:rmo:::e, that ::::-i.."'r.i;a:::ou; 
:::at.s developed a more severe ketosis afte:::- 1 day of fasting tnan aid · 
:r:t:.ltipa:::::n.:s dams (Cheng and Yang 1970). Adrenal cor<:icoiC sec:::e-;:ions were 
a.::.so involved in t.ne met.anol~c changes wn~cn increased tne susce~t~n~:~:.v to 
ke:.csis d-.:=ing pregnancy. P.ddit.iona2.ly, increased levels o:: progeste::::c:J.e cr 
es~:::cge:-. cont.:::.:..but.ed to these changes, 
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Several in vitro studies have been conducted in attempts to dete~ine 
the teratogenic potential of acetone and have yielded negative resu~ts. No 
e\·idence of teratogenicity was found when 39 or 78 mg of acetone was injected 
into the yolk sacs of fertile chick eggs prior 1:o incubation {McLaughlir. e:. 
al. 1964). DiPaolo et al. {1969) added 0.2 percen~ acetone to the growth 
medium of cultured Syrian hamster embryonic cel~s and detected no evidence c: 
cellular transformation. Guntakatta et al. {19!l4) assayed acetone for 
teratogenic potential in an in vitro mouse e~~ryo limb bud cell culture system 
designed to detect perturbations in the synthesis of extracellular ma~rix 
compcnents and found no effects attributable to acetone. Acetone was not 
mutagenic in the Salmonella/rr.i.crosome test (McCc.nn et al. 1975). 

Although these in vitro studies did not indicate a significant 
teratogenic potential for acetone, such studies conducted on another ketone 
body, p-hydroxybutyrate cP-HB), indicated an involvement in fetal 

abno~alities. Horton and Sadler (1983) exposed mouse embryos in vitro to P­
P.B, the most common ketone body, at either the ~-4 or 4-5 somite stage. The 
concentrations of P-HB employed encompassed ketene body levels in blood 
reported in severe ketosis in the human and ran~ed from 1-4 mg/ml. E~bryos 

ct.:2.tu::ed in the presence of P-HB exhibited neural tube defects whose incidence 
~o·as age- and dose-related ~o.·ith the younge:: err~ryos being the more sensitive. 
':he abno::::na:..ities were c!:..a::act.erized by inhibition or delay of neural ':ube 
closure pri~arily involving the cranial region. 

Ace':.one i.s listed as causing birth defects (Scha:::-dein :!.985; Table 2:!.-2, 
P?· 572-572), however, ~o :::-efe::ence sou:::-ce fo:: ':his info~at.ion is given ~o:: 

is any speci:ic a!:mo=na:..i-:.y me:Jt.ioned. At. a :..ate:: point (p. 650) -:he sa:ne 
at.:tho:::- states that ":::-epo:::-ts c:: acetone testing in teratogenesis c:::­
re:;::::-oductive toxicology a:;:;?a::e::-:.ly have not been pt.:blished." However, ::::-.is 
a·.:-:.1-.o:: does re::er to a re.:;:c::t (Kucera 1968) in ~o·hich sacral agenesis ;.;as 
a::sociated wi-:.!1 a !:.istory cf exposure of warne:-. to fat sc2.vents C.u::i:-.g 
:;:re;:-.ancy. The solve:-.-:.s to ;.;hich these women were exposed included xy~ene, 
-::.:::-i::::.::.croet:<y::.ene, me-:.:'1y2. c:-.1-::::ide, acetone, and petrol. A.'1othe:: =epo::t, !:y 
the same aut!"lo:::- (Kucera and Eenasovc. 1962) was mentioned "in which a case c: 
ca:::ptomelic syndrome [sic] in a::. infant was associated with close ccr.tact. l.""it.~"1 

acetone (and o~her chemicc.ls) during the fi:th to eight gestationa: weeks a:: 
p::eg::.=:ncy." 

The only other ment.ion found in the ?ublishe~ li-::.eratu::e ::ega::ding t~e 
ccc·..:pat:i.cnal haza:::-::=. c::: ace-:.one eX?Csu::e to ;.;omen c::: c:-. .::.::.c.-bea::.ing age ;.;as a:: 
a::-:.icle t.:::a:"l.s:.at.ed !::::-om :.he Russi.:.n (Nizyayeva 1982 [:::::a:--.s.:..ato::: t.:.nkno .. -r.]) 
The i::t.ent o: c. his s-::.udy ~o·as -:a statistically cha.racte::ize the rep::-oC.-..:.ct..:.. ve 
::::.:.:;.c::.i.cn c::: :e:aale :::ac-:.c:::-y ~o·::::kers c!l:::-o::.:..cally ez:::o!:eC. ::c ace-:.o:-.e a-:., o::: 
sl.:..q:::~ly above, the.i.:: eq-c.:.ivale:-:-:. of -:he T:.V, 200 rr.g/:::1~ {E5 pp;n) _ :hey repc:::. 
a s-:.a-:.~stica~ly signi::ica::-:. increase in pregnancies a~cng these wo::ke::s 
inc.:.uc.:..ng an increaseC. ~:'1rea-:. of abo:o:::.icn (p<O .OJl), -:.oxicoses [.::i.:-J C.u::ing 
-:.je second. half of ;::::egna:-.cy (p<O. C2), a:J.d di:t..:.!' .. i.sneC. he::loglc!:in .level .:.nC. 
hypote:Jsion (p<O. 001). A significant reductior: .i.r:. t!le Zir-:.h weig!-.t and s.:.ze 
oi i:-.::ar;c.s of ~he c::temica;_ !:i"oer-factcry work.e::s rela:.ive to a cont:o::o.J.. gro:.:p 
was also repo::--:.ed. (p<Q. 001), They viewed -:.~ese cotr.?.licatior:s o: pregnancy as 
be.:.ng seconciary to c:'1anges in general body !:u;-,ction, notab.l.y "ac-".dosis, 
c..:..stu::bed ca:o::bohydrate ar:C. !:at metabo2.ism, and disturbed neuroendoc::ine 
::egulatior,." Furt!l.e::n.cre, ':.hey associated these pat.!"lologic conditio::s 
directly ;.;i-:.h exposu:::e to =e.;..:.:..ively lo~o· levels c.::: acetone. 
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rn addition to the human epidemiological data presented by Nizyayeva 
(1982), an inhalation teratology study was performed in [rat.s?]. Animals were 
exposed to 30 and 300 mg/m3 acetone for either 1-13 days of gestation (dg) or 
1-20 dg. [Details of the daily duration of exposure were not given.] h 

statistically significant, but not concentration-related, reduction in the 
percentage of live embryos was reported for both exposure concentrations i~ 

animals exposed from 1-20 dg. Percent embryonal deaths for the co:1trol and 30 
and 300 mg/m3 groups were 11.3 ± 1.3, 28.44 ± 5.92, and 23.04 ± 3.8, 
respectively. Fetal weights were not given. They also reported "disorders of 
the placental barrier", apparently discerned from morphological changes. This 
reviewer believes that caution is required when considering the data and 
results presented in the report of Nizyayeva (1982); however, the toxic 
effects referred to are consistent with those which could be predicted 
following exposure to a volatile ketone during pregnancy. 

In summary: 

Acetone is a relatively non-toxic solvent ;..•hose only established 
hazard at relatively low exposure levels is its ability to potentiate 
chlorinated hydrocarbon hepatotoxicity. 

Exposcre to relatively high levels of acetone results in an 
increase in blood ketones and may therefore mimic deleterious effects o~ 
pregnancy known to be caused by metabolic ketosis resulting from 
starvation or Diabetes mellitus. 

Acetone has :10t been show:1 to ex~itit a teratogenic effect in 
vitro; however, other ketone boC.ies, es;:;.e::ia:.ly ~-hyd:roxybc:ty::::-ac.e :1ave 
exhibi"C.ed such a po~en~ia~. 

Acetc:le :r.as :Oeen i:-.d.irec-:.~y li:1.ked -:.o several cases o:: ;J."l:!:".ar-. · 
-ceratogenes:..s a::.::i one repo:-t prese:ltS :;.uma:J. epide:-r.ioloqi:::c;.J.. e·.ri:ie:-.ce, cs 
well as experi~e~-:.al evide~ce, ~:;a~ ace-:.o:1.e eA?OS~re may ~ave 
cielete=io-:..:.s e:::fec-:.s on preg~a:1.cy a:1.d :.:1e o::::::spring (Ni::yayeva, J..:J£2). 

RECO~..E.NDATIONS 

In ligh-: o! the k:1own abili-:y cf acetone vapors to ca-..:.se ke:.c~i~, -:..:-.e 
~~=ongly suspecc.ed ef£<:::~s of ma-cernal ke-:csis C.:.;ri;-.g pre<;na:1cy en -::'1e 
a::fec:.ed of::spri:-.;, a:-.::: :.he t:!:::i~..:.:.::.o:.;s ::.a-:.:.;re o:: a::ec.o:J.e, i:. is re::::=.e::.:ie::! 
-:.:tat a -cwo-soe::.:.es :.era-:.o:..oav s-:.-..:::.y .:>e per::o=ned on ace:. one vapc=s. ::: :..s 
::·..:r-:her reco=e:lded ':::1a:. ri\a"te:-:-.al organ -:.o .:>ody weiqh-:. ra-:.ics ::cr :..iver, 
:.CiC.Iley and aC.renaJ..s ::e o::-:.ai.ne:i a:'..C. t!'.a:. ::-..a:.er::.al u:=ine .:>e r..o:-:.i.:.oreC ::::::­
e·:iden::e of me:. abo lie .:..:-:-.::-ala:-.ce (s) ·.;i:.:-. respe::::. :.o ::o:::.rcls a:: :.he ti~e ::::: 
sacri::ice. Res"..J.l:.s c!::.ained f:=o:!l :.:'1ese s:."...l.:iies v.;ould aid in es:.ablishi::g 
hazard of exposure o:: women of ::~ild-.:>eari::g age -:.o acetone vapo=s. 

BATIEUE - PACIFIC NORTHWEST LABORATORY 
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III. SPONSOR AND SPONSOR'S REPRESENTATIVE 

A. Sponsor: 
National Institute of Environmental Health Sciences 
National Toxicology Program (NTP) 
P.O. Box 12233; 
Research Triangle Park, N.C. 27709 

B. Sponsor's Representatives: 
Dr. Bernard Schwetz 
Dr. Richard Morrissey 

IV. TESTING LABORATORY 

A. Facility 
Battelle - Pacific Northwest Laboratory (PNL) 
P.O.Box 999; Richland, Washington 99352 

B. Study Director: 
Dr. Terry! J. Mast 

V. PROPOSED SCHEDULE 
altered. All c~anges 

OF EVENTS 
will be 

(This proposed 
appended to the 

schedule may 
protocol.) 

A. Animals arrive week of: 

B. Identification of females: 

c. Health screen ' 
D. Prest art audit for GLP compliance: 

E. Initiate breeding procedures: 

F. Initiate exposure 

G. Initiate necropsy: 

H. Evaluate fetal specimens: 

I. Submit draft report: 

J. Submit final report: 

&A Changed 10/15/87 by Revision A. 
BATIELLE - PACIFIC NORTHWEST LABORATORY 
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Rats Mice 

9/21/87 11/4/87 

10/.':/87 11/18/87 

10/12/87 11/25/87 

[10/~16/87) &A 11/25/87 

[10/~19/87] &A 11/25/87 

[10/.;.9-26/87] &A 12/2/87 

[11/~9/87] &A 12/14/87 

[11/~16/87] &A - 1/25/87 

Combined 

2/15/88 

3/28/88 

be 
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VI. TEST SYSTEM 

VII. 

A. Species· mouse and rats 

8. Strain: Mice: Cri:CD-1(ICR)BR; rats: Sprague-Dawley [Cri:CD(SD)BR] 

C. Number of Anjmals and Supplier: Charles River Breeding Laboratories, 
Raleigh, NC. Mice: 85 males 

D. Age of Animals Uoon Arrival: 

310 females 
Rats: 55 males 

245 females 

Mice: 
Rats: 

7-8 weeks 
8-9 weeks 

E. Experimental Anjmals !Females): 40 virgin female mice or rats will 
be randomly selected and assigned to four dose groups (10/group) from 
the total female pool (08-DT-3B0B) . The remaining females will be 
mated by placing at least two females with one male overnight in a 
breeding cage (08-DT-3800) . Nine AM of the day that copulation is 
established will be designated as 0 dg (08-DT-3B0D). 

F. Number of Animals in Studv: A minimum of 33 plug-positive female 
mice or [~37J'A sperm-positive rats (to obtain [~25]&A pregnant 
[fel'l'lalel5 rats and 20 pregnant mice]&AJ will comprise each of the four 
treatment groups; the minimum number of mated females to be exposed 
will be 132 mice or [~148]&A rats. There will also be 10 virgins 
(females) of each species per exposure level. 

EXPERlMENTAL DESIGN AND pOSE LEVELS 

A. Experimental Desi~n: Four groups of mated female mice will be 
exposed to the test chemical on 12 consecutive days (6 dg - 17 dg). 
The animals will be necropsied on 18 dg for maternal and fetal 
evaluations. 

Four groups of mated female rats will be exposed to the test chemical 
on 14 consecutive days (6-19 dg). The rats will be necropsied on 20 
dg for maternal and fetal evaluations. 

In addition, 10 virgin females of each species will be added to each 
exposure group for the purpose of obtaining ovaries to be used for 
quantitative ovarian follicle counts. These animals will be exposed 
concurrently with the mated females and sacrificed immediately after 
the last exposure period. 

&A Changed 10/15/87 by Revision A. 
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B. Exposure Re<;~imen: Chamber atmospheric concentrations of acetone will 
be 0 (filtered air), 440, 2200, and 11,000 ppm. Plug-positive and 
virgin mice will be exposed for 6 hrs/day for 12 consecutive days (6 
dg- 17 dg); sperm-positive and virgin rats for 14 consecutive days 
(6 dg- 19 dg), 6 hr/day. The exposure chamber doors will be closed 
throughout the exposure and non-exposure periods, except during 

BATTELLE - PACIFIC NORTHWEST LABORATORY 
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VIII. 

animal care procedures. Exposure chamber temperatures will be 
maintained at 75 ± 3°F and relative humidities at 55± 15%. Air flow 
will be maintained at 15±3 cfm and the chamber pressure at 
approximately 1" water negative with respect to room pressure. 

C. Selection of Atmospheric Concentrations: Exposure chamber 
concentrations are based partly on information obtained from 
previously published reports on inhalation toxicology studies of 
acetone and partly on safety considerations. Safety considerations 
limit the maximum exposure concentration to 50% of the lower 
explosion limit (~22,000 ppm) which is 11,000 ppm. 

[D. Measurement of Ketone Body Levels in Plasma: Ketone body levels in 

rat plasma (acetone, acetoacetate, and ~-hydroxybutyrate) will be 
monitored three times during gestation--7, 14, and 19 dg. Seven of 
the 35 sperm-positive rats in each exposure group will be selected 
for this task. These animals will not be used in the teratology 
evaluations due to the added stress of blood collection during 
pregnancy. J +A 

TEST SYSTEM HOUSING. HANDLING AND EWIRONME;NTAL 

CONDITIONS 

A. Quarantine and Acclimatization (08 AR-3F03\ 

1. Animal shipping crates will be examined upon arrival for evidence 
of conditions likely to permit exposure to pathogens (soiled, wet 
or otherwise damaged) . 

2. The uncrating will be conducted at the door of the quarantine 
room. While being removed from the crates the animals will be 
examined for evidence of shipping stress. 

3. The animals will be quarantined and acclimatized in the LSL-II 
Building for 3-4 weeks prior to the start of the study. 

4. During part of the quarantine/acclimatization period the animals 
will be housed by sex, approximately 10 mice or 5 rats per cage in 
wire cages on flush racks. The cage space will meet the 
requirements stated in the NIH "Guide for Care and Use of 
Laboratory Animals". 

5. During the breeding period the animals will be housed in the 
quarantine room. 

6. Plug-positive mice or sperm-positive rats will be acclimated from 
0 dg in individual compartments of wire-mesh cages within exposure 
chambers (with chamber doors open) . Virgin females will be 
acclimated for approximately 1 week prior to exposure under the 
same conditions. 

+A Added 10/15/87 by Revision A. 
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7. Room temperature during the acclimatization and exposure periods 
will be maintained at 72±3° F and relative humidity at 50±15%. 
These measurements will be recorded at least twice daily. 

8. Twelve hours light and twelve hours cark will be maintained with 
light starting at 0600. 

9. Five male and five female animals will be randomly selected for 
pre-exposure health screening (0B-AR-3F02). They will be examinee 
by gross necropsy, histopathology and nasopharyngeal culture for 
evidence of disease and the presence of potentially pathogenic 
organisms. 

BATIELLE - PACIFIC NORTHWEST LABORATORY 
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10. The clinical veterinarian will make a visual inspection of the 
animals to be used in the study just prior to their release for 
the study (documented on the last quarantine/ acclimatization 
record) . 

11. As an added screen for viral infection, 5 animals from the 
control group and 5 animals from the highest dose group will be 
tested promptly after sacrifice at BNW for viral pathogens (0B-AR-
3B1R). 

12. Females not selected for the study or health screen will be 
discarded during the first exposure week. The disposition of 
these females will be recorded on the Animal Disposition Record 
and retained in the study files (0B-AR-3F03) . Males, (they are 
not individually identified) will also be discarded. 

B. Feed 10B-AR-3F05) 

1. NTP pre-approved NIH-07 Open Formula Diet (pellets) from Ziegler 
Bros., Inc., Gardner, PA will be used during the 
quarantine/acclimatization periods and throughout the duration of 
the experiment. 

2. Feed will be provided ad libitum in slot feeders during the 
experiment, except during exposure hours. 

c. !i.a.t.= 

1. Fresh softened water (ion exchange softener, Illinois Water 
Treatment Company, Model 2R-2240, Rockford, IL) will be supplied 
ad libitum at all times. The hardness of the water will be 
checked approximately once every week. Records will be retained 
in the LSL-II Building Engineer's office. 

2. The automatic watering system (Edstrom Industries, Waterford, WI) 
will be used for the quarantine/acclimatization period and 
throughout the duration of the study. 

3. A representative sample of animal drinking water from one of the 
NTP study rooms will be analyzed for contaminants at least once 
each calendar year. 

D. Randomization: Virgin females will be randomly chosen from the pool 
of female animals based on the first body weight (taken at the time 
of eartagging) . During the week prior to the start of exposure 
virgins will be weighed and randomly assigned to a treatment group by 
means of a computer-assisted randomization program which is based on 
a single blocking factor, body weight (08-DT-3808) . 

[Or .. J;o~ ;;Lily:"'" p 1 ng ~r :p~rm ?ct~- .. L;n rO Qg), '"be m~ .. e>Q •-'m~·c .,,, 
lo;>; l'iligbgizl i:i<.Q BISSigPVrzl .. '5 >.l'i'S€ 9JP9lolofS i.o& rzl>iS'i'JPil.<'oilr;.l -},oguu, On the day 
of plug or sperm detection (0 dg), the mated animals will be weighed. 
Seven animals will be randomaly selected, designated for blood 
collection, and assigned to a specific exposure group (For example, 
animals from the first day of breeding, Ges Grp A, will be assigned 
to Exposure Group 1, etc.). The remaining sperm-positive animals in 
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each gestation group will be randomly assigned to exposure groups as 
described above.]&A 

&A Changed 10/15/87 by Revision A. 
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IX. 

E. Ident~fication: 

':EST 

A. 

B. 

c. 
D. 

:::. 

1. All female animals will be individually identified by metal ear 
tags during the first weighing session (0B-DT-3F0C) 

2. Cage maps (0B-DT-3B03) showing placement of individual animals ir. 
each cage unit of the exposure chamber will be prepared and 
updated as needed. Each exposure chamber will be identified by 
chamber number and exposure level. The proposed arrangement of 
the exposure chambers is included in Figure 1. 

AR';'ICLE 

Chemical name: acetone 

Formula: C3HEO 

CAS No.: 67-64.-1 
Manufacture:=: Ashland Chemical Co. 

3NW LOT 
RT! No.: 
mate::ial 
d;::;.;..'"!'.s. 

P.O. Box 2219 
Columbus, OH 4.3226 

No.: 5244.6-6-(l - 10 I 
5597-66-23; Manufactures Lot 

f::om this lot wi2.1 be received 
No: 0€1867:::: 
during t~e 

G. S~orage conditions: 
storage ca=inet at roc~ te~pe:=atu::e in the LS~-II 3uilCinq. T~e 

re::-.ai::i:-.g invento::y is stored at or below 750: i:1 a che::-..ical stc::a;e 
faci:ity adjacent to the ~SL-::. The bulk ~es~ mate=ial is 
maintained i:1 55-gal::.on metal d::'.l!ll.s wi::.h a :-.:.::.::ogen heads?ace. 

BNW Lot No. 52456-6-(l - 10) consisted cf lG one-ga:lon glass 
bottles. T!;.is s:.ipment wi2.l be used !:c:: test gene::atJ.on pt:.=:;:cses. 

che::-..ic:a:.. ..., . .:_:.::. ::;e pe::::c=.e::i by i::.::~a::e:i spect=oscopy. 
is pe~ioC..i.ca.2.2.y Cete=..i::.ed using gas c!;.::c::-.a"-cg::a:;::!"ly. 

2. i'.cetone conc:ent~aticns ..,·iti:in the expcsu~e c:har:'.be:=s ..,·i.J..l ~e 
mor..i-::.cred ".l.:Oing ar.. H?-5840 gas c!'.~omatog=ap;-. .ic sys""te:r:-.. Jetai.:..s c:: 
the cc..:..i:O::a"-:..on me:.!"lod are given in Attac:-.:nent 2. 

~- Analysis Schedule 

.... Pu=:.~y analysis ... -:..:::.1 be pe:=for:ned on ::.ne bulk c!lerrcica2. t;CO:: 
receipt, a:1ci. ..,·i:2. be perfo=med once be-:. ween =nice and ::at S"t"..ldies. 

BATIELLE - PACIFIC NORTHWEST LABORATORY 
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X. pESCRIP':'ION Of INHALA';ION EXPOSURE SYS'!'E:M 

The inhalation chambers will be located in room 436 of the LSL-:: 
building. A detailed description of the inhalation exposure systeT. 
to be used in this study is included in Attachment 2 of this 
protocol. The location of the exposure room and chamber layo'..lt are 
shown in Figure 1. 

1. Air filtration: HEPA and charcoal :ilters will be used for intaKe 
air, and a HEPA filter will be used for exhaust air. 

2. Tempe:::-atures will be monitored by RT:::>s multiplexed to a digital 
thermometer with computer data acquisition at approximately ~-hoc.;.:: 

cycles for 24 hou:::s per day. The cor.trol range is 75=2° F ••it:'1 
critical limits, <70 or >80° F. Arq chamber temperat.u::::e excu::::si:>n 
beyond the critical limits "''ill be recorded and ala:::-med 
automatical.ly. 

3. Relative humidity will be monitored by a single dev; point 
hyg::ometer in conjunction ,.·ith a :rr:ult..iplexed sampling syste:r. ~o;it.h 
ccrr.pute:::: data acquisition at approximately 4-hour cycles, 2<: hcu::::s 
per day. ~he control range is 55::15% ,.·ith critical limits o:: <.3S% 
or >75%. ;~y relative h~~dity excursion ~eyond the critical 
li:r..its wi.::..l be re:::o:::-ded a:'"l::i. c.la:::med autc:-r,c.tically. 

4. C::ta!":'.be:::: ai:::- :::.:..o\•1 ....-ill be .-.:.:;:-.i-:.o:::ed a':. a::. exhaust o::::i::ice t:.s.ir.q a 
r=-.'-llt.iplexe:::. Vc.lidy:ne p:::-ess'-1:::-e ':.:::a:ns=.~::e:: system ;.;i:.:r. c::::-.;:-..::.er =.a:.a 
a::q-...:.isi':..io:-. a:. a:;:;J:::ox.ir..ately 4-:10u:::- :::y::les, 2.:. :-.a-..::::-s pe::- =.c.y. ::':-,e 
co:-.t:::-ol ::;:a:nge ~s :s=3 a.i::- cha:nges/hou::;: (=:5=3 C~M) ....-.i:.j ==~:..ica~ 

l~~i:.s c::: <10 C?M or >20 CF~. 

' .-. 
c::-.i:.ically low ::low ·.;il.:.. :::est.:.l':. in a·..:.to!Cla:.ic te:::T.".i.r.c.t.ic:n c::: -:je 
eA~os-..:::;:e. Ace~one concen:.:::ations in ':.::te cha~De::;:s ~o;ill be 
c:::::.:.::-olled ;:::-.ima:::-ily by -:he aC:jt:.s-:.:::~e:-.-:. c:: c::-,a:-:-..be::;: ai::;: .::::::·.;. 

v. :::-,.;.:::be:::- v<:.ct:."..l.'Tl ,.•ill be :noni:.ored usi:;.g a r.:...::.:.iplexed va.:...idy:ne 
;:::-ess·..:=e :.::-a::sducer syste=: ;.;i:.:-: c::::-:-.pc::.e:::- da::.:c ac~..:is.i:.~==-- .:ct 

.is -0.2 to -2.8 .i:nches c:: wa-:.e= ;:ress~=e ~o;.ith ::::-i:.i:::a:. li:::"...i-:.s se:. 

.;.:: the sa::~e ·.-a lues. 
:::::-.i:.i::a:. .:...i.::"...i:.s ·,.;ill ~e ::;:ec:::=de::i a:"l::i a.:..a=:r.ed a-..::.c::-,a:..i::a.:...:..y. 
:::-.a::-:::e:::- ,,.a:::.:"..l.':"l exceeds ':.he li::-...i:.s o:: -0.2 .i!".cf:. a:: v;a:.e::, :.:-.e 
e>:-::os-..::::-e ,. . .::_:_::. be aut.omat.icc.:..ly te::r:-i:r,a':.eC.. 

6. C::..i:::o=:::-.it.y c:: :.he concentra:.ion a:: -:he tes':. che~~cal iL eact. 

-: 

-:he ::harnbe:::-s wi.:..l be de:.e=rr:.ined d.u::;:i::.g t.he d.evelo;Jment o:: expcs-..::::-e 
ge:ne:::-ation ,.·itho"\.:.t ar.imal.s . Cha:-:-..be:::: "\.:.:":i!:o::::mit.y ,.·i:.:.. be ve::-i!:.iec. 
....-.ithin :.he !:.i:::st week o:: the ra:. teratology study and again ~o;.i:.~l!. 

t.he ::.i:::st week o~ the mouse s-:.udy. ;. between pc=t and ,.·i:.h.in o.-.-­
va::iab.il.ity o:: ~ 5% RSD will be cor.side:::-ed acceptable. 

7. :'!"le expos"\.:.re ::;:;arr.be:::s test c::e~ical !:l;..:.il.C:..:;:> and decc.y :..i:ne ,..:._:..l je 
d.ete=-:r,ined ;::::-ior tc sta:::--:: a:. the stc:.Cy t.o dete=r.ine :.he :'o;o • ... ·-=.lu.;:. 
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XI. 

':'hese curves will be verified withir. ~he first week of the rat 
study and again within the first week of the mouse study. 

B. Prior to the start of the study and once in the high level charrber 
during the rat study, samples will t·e taken from all charr.bers 
using a Gardner condensation nuclei counter to assure that the 
vapor generation does not produce ar. aerosol of acetone. 

9. A study of test material stability in the exposure chambers and ir. 
the generator reservoir will conducted during the developmen~a: 
work without animals in the chambers and once during the firs~ 
week of the mouse exposures. The cbarnber samples will be taken 
from the high and low dose chambers during the last hour of 
exposure. A generator reservoir sample will be taken at the end 
of an exposure day. 

B. Effluent Treatment 

Chamber exhaust will be diluted to com~ly with applicable State and 
Federal Regulations prior to release from the building exhaust s>:.ack. 

0E$~BY!"'!ONS 

A. C'~..,~~a1 oz-..•,.:.~·.·<>·i~-:;: The animals ..-ill be observed daily for 
mortality, mor!::idity, and signs of toxicity (12lB-D!-3SI2l3). The da<;:.e 
and time of death or euthanasia of moribund ani~ls will be reccrdeC 
a::.d the ar.ima2.s · .. ·.:..2.2. be necropsied acccrC.ing ':.0 (0:5-!)T-330?"") 

5. .. ; 
'""·-- :::emales wi2.1 be to ::-.a tin:;. 

a:1::i 18 dq 
6, 10, :.:;, 

pcs.:..tive ::-..i.ce \o,·:.:...:. :=.-: weighed on 0, 6, ~. :.2, 15, 
.33CC). Spe=:-pcs:.:.:.ve rats \o,·.:.l.l be \o,·eiq::e:i c:1 C, 

20 d;. Vir:;ir: :::enales -.·i.l.: be we::.:;:;e::i en the 1st, C.2.y 

:!'he mice are scheC.:..:led to be et:':::J.ar.ized wit::. cc..., 

cr: 18 dg and the rats on 20 dg. J..t necropsy (03-D'!-35Z:G) :r.aternal 
.oo::-.i:..a::.s \o,·::.::.1 be we::.g:•ed and examined fer gross :.issue a.:;nc=n.ali:.::.es . 
.!"1at.er:t.al liver, a::ire::.a.::., anC.. kiC..""ley weic;i"".~s · .. ·.:..:..1 !:>e o:c-:.a.:.::.e:i at t:"le 
:.i.-:1e c::: sa:::ri:::ice. r. ma-c.er:1al uri::.e sa::-.ple \o,·:..:..l be a;:;: lie::. ~o a 

-· ··-~""" -:------· 

t=:.e ;:rese::ce c:: .:.es:.:::!'.s \o,·h.:..c:-. :r.ay be due to c!"le::-.::.:::a.:. expcs:.:.re, 2.::y 
cr;a::s or -::..:..ss ... es \o,·:..t::. lesic::.s -.·.:...:.-'.. be preserve::i .:..:-. ::e:.::.ral tr:..:.:::::e:::-e::i 

apprcximat.ely 20~ c.:: t.he co::.trol a:-.i.mals \o,·:..:.l be preserved i.n KEF; 

" 

:!'he uter".lS \o,·.::..:..:.. be re:;-,oved a;-.d we.:..c;:J.ed, a::.d :.::J.e nt.:...--:-~e=, ?os.:..:.i.cn anC 
s-:.2.tus a:: i.mpl2.:-.ts will be recorci.ed. :!'he place::.-:. as -.·.:...:...:.. be exa:r..:..neC . 
. ~ ... -;y appa=ent.ly non-gravid ".Jt.e::::.:". \o,"ill be stained with :'..0% ar.:mo::.i-.:rn 
st::..:::icie t.o ci.etec;:. .:..:r.p:O.a::.tat.ion s=..tes. !he ide::-:.:..ty c:: 2..i.ve ::etuses 
(by s:.udy, dam r.• .. : .. :~~er and u;:.erine position) ~o,·il:. be ::::eta.i.ned 
thro".Jgho:.:t a:.l exa::-.i::.ations a:;d arch.i.ving. Live ::e:.t:.ses w.:..ll be 
exa:::ined :.or gross de!:ects and weiq:1eC.. A ccmp:.e-c.e ·;isceral 
examination ~o.·:"...:.2. :::.-: pe:::::'crmed on 50% o.:: a:.l fet.uses a:"ld on a:;.y 
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fetuses with gross abnormalities. (0B-DT-3B0G) Sex will be 
determined on all fetuses by internal examination. All skeletons will 
be double-stained and examined for cartilage formation and centers of 
ossification (08-DT-380G); however, =50% of these will have had their 
heads removed. These fetal heads will be examined by razor-blade 
sectioning fixation in Bouin's fluid (Wilson, 1965; [0B-DT-3B0I]). 
Records of morphologic lesions observed in gross and visceral 
examinations will include photographs (08-DT-380J) of representative 
lesions. 

Both ovaries from the virgin females and one ovary from each of the 
pregnant females will be collected at the time of sacrifice. (0B-DT-
3B0G). Collected ovaries will be fixed for 24 hr in Bouin's fluid 
then transferred to 70% ethanol and sent to Dr. Donald Mattison at 
the National Center for Toxicological Research for sectioning and 
quantitative follicle counts. 

[Ca. Measurement of Ketone Bodies in Rat Plasma: Plasma will be 
collected from seven animals in each of the four exposure groups on 
the 7, 14, and 19th day of gestation and analyzed for ketone body 

levels (acetone, acetoacetate, and P-hydroxybutyrate). The same 
seven animals in each exposure group will be used for this purpose 
throughout the study. At the time of sacrifice these animals will be 
weighed, their gestational status recorded, uterine and fetal weights 
obtained and the status of the fetuses recorded. These fetuses will 
not be subject to a teratological evaluation except for a gross 
examination. 

Blood will be collected from specified animals into heparinized 
vacuum tubes 30 minutes post-exposure on each of the designated 
gestation days and again one hour prior to the start of exposure on 
the following day. Plasma will be collected following centrifugation 
at 4°F. Three 125-ul will be placed in each of three headspace­
analysis vials, one for each of the three ketone bodies. ?lasma 
samples will be subjected to headspace analysis by gas chromatography 
according to the methods of Lopez-Soriano and Argiles (1985). 
Briefly, free acetone will be determined after the addition of 
0.025 ml of 4N sodium hydroxide to one of the 125-ul aliquots to 
prevent spontaneous decarboxylation of acetoacetate. The second 
aliquot will be treated with 0.025 ml of 0.6M perchloric acid to 
enhance quantitative decarboxylation of acetoacetate to acetone and 
the third plasma aliquot will be treated with 0.025 ml of an 
oxidative reagent (0.2M K2Cr207 in SM phosphoric acid). The second 
and third samples will be kept in a 100°C water bath for 90 minutes. 
The oxidative treatment of the third sample converts all ketone 
bodies to acetone; thus, P-hydroxybutyrate will be determined by 
subtracting the amount of acetone and acetoacetate =rom the value 
obtained for the total ketone body level. All samples will be 
quantified by headspace gas chromatographic analysis on a 1/8" o.d. x 
10' nickel column loaded with 3% Carbowax 1500 on Chromosorb WAW, 
60/80 mesh, operated isothermally at 45°C. The retention time of 
acetone on this system is ~1.5 minutes (0B-AC-3A1M-00) .]-A 

+A Added 10/15/87 by Revision A. 
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D. Indices of Effects: The following parameters, expressed as mean ± 
STD, when appropriate, will be computed from data for inseminated 
animals and their litters and will be presented in the Final Report 
for each treatment group: 

Number of dead maternal animals, anL~als removed from the study 
and reason for removal 

• Summary of maternal toxicity, including incidence of changes 
detected during clinical observations 

Number and percent pregnant 

Maternal body weights: 

Mice on 0, 6, 9, 12, 15 and 18 dg 
Rats on 0, 6, 10, 14, 17, and 20 jg 

Weight of gravid uterus 

• Maternal liver, adrenal, and kidney weights 

• Maternal urine parameters (dg 20): pH, protein, glucose, ketone, 
bilirubin, blood, and urobilinogen 

Extragestational weight and weight g~in 

• Number of implantation sites/litter 

Number of litters with live fetuses 

Number and percent of live fetuses/litter 

Body weight of live fetuses/litter 

Body weight of male and female fetuses/litter 

Sex ratio of fetuses/litter 

Number and percent of early and late resorptions/litter 
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Number and percent of non-live/litter (early and late resorptions 
and dead fetuses) 

Listing of malformations and variations observed in 
fetuses/litters 

Number and percent of malformed fetuses 

Number and percent of litters with malformed fetuses 

[• Ketone body levels in plasma]+A 

XII. PROPOSED STATISTICAL METHODS 

The methods proposed for the statistical analyses of representative 
maternal, reproductive and fetal indices of effects are: summary 
statistics, N, mean, standard deviation, with accompanying ANOVA 
based on multiple comparisons where appropriate. Arc sin 
transformations will be performed on data presented as percent 
incidence. Further statistical analyses may be performed at 
discretion of sponsor. 

XIII.RECORDS RETENTION 

Records that accumulate during the study will be retained at BNW 
until requested and shipped to NTP archives. Some of these records 
may be presented as part of the protocol or reports. These will 
include but not be limited to the following records: 

A. Personnel Records 

1. List of BNW personnel participating in the study. 

2. Name, address, and function of any outside consultant(s) 

3. Record of removal of any individual from direct contact of the 
test system due to illness. 

B. Health and Safety Records (original records and five copies of 
microfiche will be submitted to NTP within approximately two months 
after the end of each fiscal year) . Chemical specific records will 
be submitted with the study. Facility specific records will be 
submitted annually. 

1. Medical records of all personnel participating in the study. 
These records will be retained by Hanford Environmental Health 
Foundation (HEHF), P.O. Box 100, Richland, WA 99352 for a minimum 
of 40 years. A letter verifying this arrangement will be retained 
for each test material file. 

2. Records and results of any biological monitoring on laboratory 
personnel (if applicable) 

+A Added 10/15/87 by Revision A. 
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3. NTP Health and Safety package for acetone. 

4. BNW biohazard protocols and BNW Health and Safety Plan. 

5. Chemical specific health and safety training records. 
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7. Respiratory protection program with documentation of user trai~ing 
(specific fit testing if needed) for each type of respirator. 

8. Building ventilation system, hoods and exhausting system 
monitoring records (pertinent to NTP studies). 

9.Health and Safety Section of the Monthly Progress Reports. 

10.Accident/injury reports for personnel involved in this study. 

ll.NTP site visit reports, attention items and related correspondence 
on health and safety. 

1. Approved and dated BNW study protocol. 

2. Protocol amendments including NTP technical contract modifications 
which affect the study. 

3. Doc~entation of any deviation from the protocol. 

~- Doc~enting any unforeseen circ~stances that may affect the 
integrity of the study and corrective actions taken. 

J... Test r:-.aterial identity records including manu:fact'-".rer, q-.:.a::t:..:.j-·, 
lot rr:..:..""TI!::>er(s), ?Urity grade and date(s), etc. 

4. ~T? analytical contractor shipment records (if avai:able) 

6. 3~-~ storage records including s:.crage conditions. 

=~-,.,, :::,c;.lk a::.a:...ysis a::.d de;:::::ada:.io~. records. 

e. :::;y,• method develo?::~e:-;:. reco::-:is. 

9. Chemical e:-=?cs-..:.=e gene::-a-::ion system desc=i?ticn a::td ?rocedu::::es. 

J..O. C!J.a:r:'.!::>e:::: cc::.centraticn rnonitc::::ing records, in:::.::.'-'c..:...n; GC 
:.::-a:::.:...::;s . 

. ' 

J..2. Gas ::::r.romatograph calibration records. 

23. Generation and chamber deg=adaticn study records. 

l<;. 3h"'W tes:. ma"-erial inventory and usage ::-eco:::ds. 
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15. Records of shipment to NTP repository of any unused ~est 
material. 

16. Gas chromatograph maintenance records. 

17. Aerosol determination records. 

lB. Chamber concentration buildup, decay, and overnight rnon~tor~nq 
records. 

19. Exposure generation operating parameter records. 

E. Acima 1 Records 

1. Animal receiving records including supplier, species, strair., 
birth week, sex, number of animals ior each sex, receiv~ng date 
and receiving conditions (photocopy cf a representative anima::. 
shipping crate label). 

2. Quarantine and acclimatization recc~ds. 

3. Pretest health screening records and animal health notebook. 

4. Randomization records. 

5. An~al ident~f~cation records. 

6. Written release records from cl.::..r.ic<ll ve~er~nirian. 

7. ~~sposal a= excess anirr~ls. 

8. Bedding type. 

~x~osure room location and cha~~er ~ayo~t recor~s. 

3. Cage type, rack type a:~d the ro"C.atit:lr: sc::.e:r.e d;.:r~::.g st·.1dy. 

~- Cagebcard type. 

7. ~a.::..:y observation records 

9. Serology data and reports. 

:0 . ?a"C.hological SE=Jeci."t'len inventory rec·:lrd.s. 

G. ""'"'"''" 

Feed tags with manu::act:Jrer, lot :~u...-noers and ~.~.:_:.~ng dates. 
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2. Feed analysis records as provided by ~7P analytical contract 
laboratory. 

H.~ 

1. Annual water analysis. 

2. Weekly water hardness check (records will be maintained in 
building engineer and/or building manager's office). 

I. Quarantine Rop~. Exoosu;e Ropm. and Tnha!ari~n Erposu;Q Cba~~p: 
Re~c~'!s 

1. Exposure chamber description. 

2. Exposure suite control center de,scription. 

3. Temperature ra•• data and daily and monthly summation reports. 

4. Relative humidity raw data and daily and monthly sum.··na':.ion 
::eport.s. 

5. Air ::low raw data and daily and mo~tbly surr~ation reports. 

E. Char.~er vacuum raw data and daily and monthly s~~aticn reports. 

7. ~A~csure system monitors calibration and mainte~ance reccr~s. 

8. Description of the lighting system a~d light/dark reg~me~. 

9. Sa:-.ita':.icn proced-...::::es a:1d pest ccr-.t::ol prog::-an. 

1. Monthly ?::ogress ~epcrt. 

2. Special study ::eJJo::-ts i=. a::.y: 

__ , __ , 

"!era:.::logy res::l:.s a::d s-:.atistical a::.a.:..yses. 

' ~xpos~re sui:.e control center computer pr~ntouts. 

4.. X-:!3ION printo:.:ts ( i:: any) . 
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A. This study will be performed in compliance with the FDA Good 
Laboratory Practice Regulations for Non-Clinical Laboratory Studies 
(21 CFR 58) except where deviations are required by the NT? January, 
1984 General Statement of Work and subsequent modifications. 

s. This Protocol will be the controlling document in case of 
discrepancies between the Protocol and SOPs. If this occurs the 
Study Director is to be notified immediately for clarification. 

c. A list of all relevant Standard Operat~ng Procedures (SOPs) for this 
s~udy are present in Attachment 1. 

XV. H¥1AL':'F; AND SA:'E'!'Y 

3NW's Health and Safety Plan {0B-HS-3SlC) has been approved by NTP. In 
additicn, a respiratory program is i~s~ituted. This is supplemented by using 
St.:?plied-air respirato:::s (03-HS-35:9) which .,·iL. be wo:::n by personnel during 
periods a: animal care while the chart.be:::s are open and by having available 
sel:-contained breathing apparatus :or use when entering a :::oom unde::: 
e:r~e:::gency conditions following a leak. 
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adz j~ I 
S7Yi)rector 

Quality Assurance Auditor 
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XVIX. CHANGES AND/OR R:EjyiSIONS TO THE PROTOCOL 

Revision A: Page i 

Corrected erroneous page number references in Table of Contents. 
Added page number reference to Section XVIIa. 

Reason: Rectify Table of Contents. 

Page 6. V. Proposed Schedule of Eyents. 

Initiation of breeding and health screen delayed one week. 

Reason: Late arrival of test material. 

Page 7 VI. Test System. 

Number of sperm-positive rats on study increased. 

Reason: Addition of task to measure ketone body levels in plasma. 

Page 8. VII Experimental Design and Dose Leyel. 

Addition of Part D. Measurement of Ketone Body Levels in Plasma. 

Reason: Addition of this task at request of Project Officers. 

Page 9. VITI. Test System ..... 

Change in Part D. Randomization. Changed to accommodate 
additional animals required for blood collection. 

Reason: Addition of task at request of Project Officers. 

Page 14 XI Experimental Obseryatjons 

Addition of Part Ca. Measurement of Ketone Bodies in Rat Plasma. 

Reason: Addition of task at request of Project Officers. 

page 15 XI. Expedrnental Obseryatioos. 

Addition of effect. 

Reason: Addition of task at request of Project Officers. 

Page 20. XVIIa. Changes and/or Revisions to ~h~ Proro~ol. 

Addition of section. 

Reason: To accommodate protocol revisions. 
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Beason: Addition of task at request of Project Officers. 

Attachment 1. Standard Operating Procedures 1SOP). 

Addition of two SOP's. 

Reason: Addition of task at request of Project Officers. 
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III. SPONSOR ~? SPONSOR'S REPRESEN~ATIVE 

A. Sppnsor: 

National Institute of Envi~onmental Health Sciences 
National Toxicology Program (NTP) 
P.O. Box 12233; 
Research Triangle Park, N.C. 27709 

B. Sppnsqr's Rerre«e ... ta .. iy<>s: 

Dr. Bernard Schwetz 
Dr. Richard Morrissey 

IV. '!'ES'!'!NG LABORATORY 

A. ""ac~li:y 

Ba~telle - Pacific Nor~hwest Laboratory (PNL) 
P.O.Box 999; Richland, Washington 99352 

B. ::itudy l' rec:o:::: 

Dr. Terryl J. Mast 

V. ?RQ~Q~~p SCFEDULE 
altered. All changes 

0~ EV:NT$ 
will be 

A. ~~irnals ar:::ive week a=: 

B. Ident~=ication of =e~ales: 

c. Eeal~h screen : 

(This proposed 
appended ~o the 

9/2:./87 

10/5/87 

10/:2/87 

J. P:::esta=t c:..:di~ :or GLP ccr:-.;::l.iar:ce: 10/12/87 

=-- ::::.i:.i.a:.e :::::::eeding ?=oceC:..:=es: :o;:Z/87 

:.O/lS/f"; 

G. :ni:..iate nec=opsy: l.l/2 / Si 

.-.. E;·,·alua':e fetal speci.."TT.ens: :1/9/87 

schedule ::nay 
protocol.) 

:::./4/57 

:l/:S/87 

11/.25/87 

2.2./25/87 

:.:./.25/87 

:.2/14/87 

l/25/87 

2/:..5/88 
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VI. TEST SYS':'EM 

A. Spe:::ie:;:: mouse and rats 

B . .:; .. rain: Mice: Crl:CD-l(ICR)BR: rats: Sprague-Dawley [Crl:CD(SD)BR] 

C. Nurr.:>er of ~dmals anc! Suco!ie::;: 

Raleigh, NC. 

Charles River Breeding ~aboratories, 
Mice: 85 males 

310 females 
Rats: 55 males 

Mice: 
Rats: 

245 females 

7-8 weeks 
E-9 weeks 

E:. ;;;;.;; .. ,...i!"Co:" .. 2.' h,..,;..,a1c: rl:'.,..,,,,,,."): 40 vi:::-gin ::emale mice o:::- rats wi:..: 

be randomly selected and assigned to four dose g:::c1;ps (10/S"rcup) ::::::::;.. 
the total female pool (08-DT-3808). '!'he remaining ::ema.ies ... .:..::.1 be 
mated by placing at least two females with one male overnight in a 
breeding cage (0B-D~-380D). Nine A¥. cf the day that copu:atio:1 is 
established will be designated as 0 dg (0B-=T-3BZD) . 

F. Nt;~bo; c"'" I>,.,;...,,,., '"' S .. uCv: A mini:r.urr o:: 33 ;::lug-pc~itive ::emale 
r.'.ice or 30 spe=m-positive rats (to obtain 20 ;::regnar:t ::err,.:.les) ·,;:.. __ 
corr.p:::ise each o:: tne ::au::: treatment gro1;ps; the :::..:..ni::-....:..."t\ r:t:.::'ber c: 
mated ::e.'M.les to be exposed .,·ill be ::.32 rr...ice or :20 rat~. ':'::-.e::e ;,;:_ __ 
also be 10 v.ir-qir:s (fe:-nales) c:: each species pe::: expos";.;.::e :e-.-e.:.. . 

. -.. ':'~·a"'-~""'"' __ ,, :.>"'"'';;;-: Four groups of rr.ated ::emale :r.ice v.·:...:..::. :::Je 
exposed to -:.j.e .:est chemical 0:1 12 cor.sec,_;t:..ve days {6 dg - .:.. 7 dg). 
The ar.:.mals .,.:_.:_.:. be nec:::cps.ied on .:..~ e.g ::cr rr.::.:.er:-.al ar.d ::e-:.a.:.. 
eva.:.ua-:.ic:-.s. 

:o:.l:;:" grc:.:ps c:: ::"cated ferrca.:.e rats ~o>.i.2.l be expose=. -.:c ":.~e ":e~-:: ::::e::-.:..:a.:. 
on 1~ cc::seC";.;.":..::.ve a.ays (6-.:..9 dg). ':'he :::a-:.s wi2.l :::Je nec::::;::~:.ed c:-. Z.C· 
dg ::o:;:" :c.a:.e:;:":-Ja.i and fet.al e·.·aluat.io::.s, 

I:. addit.io:-., ~0 ·.-irgin females of ead. species ., . .:_:..:_ be 2.dC.ed to -a:::: 
exposure :;ro-..:;:: ::or the pu::pose of ob:.aining ova::ies to be -.:sed ::::: 
qua:1tic.a:..:..ve o...-a:::ia:: :!:cllicle counts. These anirr,als will be exp:::seC 
conc·.:.r::e:-.:..:.y ••ith t.:-.e mated ::ern.:.les 2.r1d sac:;:"i::iced :..::::nedia:.ely .:.-~"'-­

:.he .:.ast expos-.:.re period. 

3. ':' ... -...,.,,, -<> -;;,o,..., ...,,., : Chal':1.ber a:.mosphe::ic ccn::entraticr.s c:: acetone ,..·:...:..l 
be 0 (::.:.:te:::ed ai:::l 1 440 1 2200 1 and 1:., 000 pp:c.. ?l.u:;-pcs::.t.:.·oe an-d 
virgir; mice v.·iL. be exposed ::or f hrs,'day :or 12 cor..sec:.::.ive day~ · ~ 
Cg - 17 dg); sper:n-!)OS.J..tive and v.:.rgin :::a:.s ::or 14 consecut.J..ve ::ay.o; 
(6 dg - 19 dg) 1 6 h::/day. ':'he e::-:posure char.loer cioo=~ -.;i2.."c be c.:.os-=:d 
througho:.:t the ex!)osu:::e anC nor:-exposu:re pe:::ioC.s 1 exce;::t. c.:.::::-.:.ng 

BATIEllE - PACIFIC NORTHWEST LABORATORY 
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VIII. 

animal care procedures. Exposure chamber temperatures 
maintained at 75 ± 30F and relative humidities at 55 ± 

will be 
lS'i. Air 

will be maintained at 15±3 cfm and the charnbe:::: pressure at 
approximately 1" water negative with respect to room pressure. 

:':low 

c. SPlP~~ion cf A~mcsphe;ic Concen~rations: Exposure chamber 
concentrations are based partly on information obtained from 
previously published reports on inhalation toxicology studies of 
acetone and partly on safety considerations. Safety considera~ions 
limit the maximum exposure concentration to 50% of the lower 
explosion limit (•22,000 ppm) which is 11,000 ppm. 

TtST SYSTtM HOU?ING. HANPL!NG AND tNYIRONMtNTAL 
COND!';IONS 

1. Animal shipping crates will be examined upon arrival 
of conditions likely to permit exposure to pathogens 
or otherwise damaged) . 

for evidence 
(soileC., wet 

2. The uncrating ~~,·ill be conducted at the door of the qua:=ar.tine 
:=com. While being removed frcm the crates the animals ..,·ill be 
exarr~ned fer evidence of shipping stress. 

3. The a:'l:imals ,·i.:.l be quarantined and acclimatized in the r..s::.-I: 
E:.:.:ilC.ing fo:::: 3-4. weeks p:::::io:::: to the start a:: t.he stuC.y. 

4. Du:::::i::g pa:::::t. cf ':he qua:::::ant:ine/acclimatizatior. period the anirr.a.:Cs 
will be housed by sex, approxL~ately 10 mice or 5 rats per ca~e 
"'':.re cages or: flush racks. ':':'1e cage space .... :.:..l meet ':.he 
:::::eq-..:.:.rements s:.ated .:.n the NIH "Guide fo::::: Care and Use cf 
~abc::::a:.o::::y A!'.i.-:.als". 

5. D'.!ring ~he breec..ing period t:,.e animals will be :r.ot:sed :.n ":.~e 

q-,;.a:::::a::.:::.:1e roo:r •. 

6. Pl:;g-;:>osi::ive :r.i.ce or spe=rr.-pos.:.t:ive rats w:.2.1 be acc::.:.:rca::eC ::r::::-. 
0 dg in inC.iv.::..c.ual COI'!'.pa::::::me::.:.s a:: ~o:.::..:::e-mesh cages ,_,.i":.t..:.:J. ex:.ocsure 
cnc=.:,ers (··•it:-. c:'1a..:nbe::::: C.oor.s cpen) . v:.rc;:..:1 ::e::-.ale.s ..,·.:..:.2. be 
a::::2.i:r.a::ed ::o:::: approx.:.:.,a::e.::.y .::. · .. ·eek ;:::::ior :.o e):posure unC.e::: :.::e 
sa:ne ccnC..it:.o:'ls. 

7. Roc~ ::a=pe:::::a':;.::::::e du::::ir:g the 
'lo.'.:.l.::. be rr.a.:.:::.a.:.::ed a:. 7:2.::3° 

accl~a:.:.za:::.cr: a::C. exposure periods 
= a:'ld ::::ela:.ive t.~iC.i::y at sc.:::s%. 

:'hese measure:r.e:-.::s ~~,·.::.2.1 be reccr::ieC. a~ least ::~o:ice da:.ly. 

8. '!'we2.ve :'1ou::::s light anC :.we.:O.ve hot::::::s dark wil:. be main:.a~ned ~~,·:.t:: 
light sta::::::.:..n; a~ 0600. 

9. Five male anC. five ferr.ale an.:.mals w:..11 be randomly selected for 
pre-exposure health screening WE-AR-3FIZ2) . ~hey v.•.:.:.2. be examined 
by gross nec::::cpsy, histopa:.hology and nasopharyngeal cul.t".:.re ::a::: 
evidence of C.isease and the presence of pcter::.ially pathogen.:.c 
orga:1isms. 

BRTIELLE - PACIFIC NORTHWEST LABORATORY 
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10. The clinical veterinarian will make a visual inspection o! the 
animals to be used in the study just prior to their release for 
the study (documented on the last quarantine/ acclimatization 
record) . 

11. As an added screen for viral infection, 5 animals from the 
control group and 5 animals from the highest dose group wi:l be 

.tested promptly after sacrifice at BNW for viral pathogens (05-AR-
3BlR). 

12. Females not selected for the study or health screen wi:l be 
discarded during the first exposure week. The disposition of 
these females will be recorded on the Animal Disposition Record 
and retained in the study files (0E-AR-3F03J. Males, (they are 
not individually identified) .,.,•ill also be discarded. 

1. NTP pre-approved NIH-07 Open Formula Diet (pellets) frorr. Ziegle:-: 
Bros., Inc., Gardner, PA .,.,•ill be used during the 
quarantine/acclimatization periods and throughout the duratic~ cf 
the experiment. 

2. Feed will be provided ad libit~~ in slot feeders during the 
experiment, except during exposure hours. 

C, lj':o-o~ 

1. Fresh softened water Cion exchange softener, :llinois water 
Treatmer.t Company, Model 2R-224C, r:.ock.!crd, :l:L) .,.,·ill be Sl.:?plieC 
ad libil:t.:.."U a1: all ti:nes. The :;.ar:::-.ess cf the wate:::: .,.,·i2.1 ~e 
checked approximately once every .... -eek. RecorC.s \.·::.:..:. be retaine::: 
in the LSL-::I EuilC.:.ng Engineer's cffice. 

2. ':'he auto.-:.atic ;.;atering syste:n (!:ds~::-o:n ::::.dt:stries, Wa~e=-fo::-::., ·v::) 
....-::..:.~ be used ::cr the q"..larant.:.ne/acc2.i:r.atiza"-.:.on ~e::-iod and. 
t:J.::-oug::-.olJ.t :he d:.:.::-ation a:: ::;e s:uC.y. 

3. A rep::::esen-:a-:.:.ve s.:.rr:~le o:: a::.::.:r,al C.:::: inking ;.;a:er ::ror:~ cne of ::-_e 
K!? S"-t:dy roo~s w::.ll be analyzed :o:::: con:a~~nan:s at :.east cn=e 
each calenda:::: yea::::. 

of ::e::'Lale an::..>.als based en :~e ::irs':. ='ody ;.;eir;::-: (take:t a:. :.je :ine 
c:: ear:.aqging). Dc:ri::.g :ie \Oeeic ::;ri:::r :::: ::-.e s:a:::::. c:: e:,:pcs·.:.::-e 
'.-i::::gi.ns wi.ll :Oe we:i.ghed a:'ld ra!".dor..ly assig::"led :.a a ':.re:a:.:.,e:-.:. g::-ot:;; ::::: 
means cf a con:pute:::-assisted ran::io:r.:.za::::.on prog::-a:r. -..·.-.:.::::-. :.s b2.sed en 
a single blocking ::ac-:c:::, body weig:::. (~5-~~-3323) . 

On <:he day 
be wei:;hed 

c:: plug cr spe~ detection 
and assigned :o dose g::::01.:.pt: 

BATIHLE ~ PACIFIC NORTHWEST LABORATORY 
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fetuses ~o,•ith gross abnormalities. (08-DT-3B0GJ Sex ~<.•ill be 
determined on all fetuses by internal examination. All skeletons ~ill 
be double-stained and examined for cartilage formation and centers cf 
ossification (0E-DT-3B0G); however, ~sO% of these will have had their 
heads removed. These fetal heads will be examined by razor-blade 
sectioning fixation in Bouin'.s fluid (Wilson, 1965; [08-DT-3801)). 
Records of mor9hologic lesions observed in gros.s and visceral 
examinations will include photographs (0B-DT-3B0J} of representative 
lesions. 

Both ovaries from the virgin females and one ovary from each of the 
pregnant females will be collected at the time of sacri!"ice. (0B-DT-
380G). Collected ovaries will be fixed for 24 hr in Bouin's fluid 
then transferred to 70% ethanol and sent to Dr. Donald Mattison at 
the National Center for Toxicological Research for sectioning and 
quantitative follicle counts. 

The following parameters, expressed as mean = 
STD, when a9propriate, ~ill be corr.puted !rom data for inser..inated 
animals and their litters and ~ill be presented in the Final Report 
for each treatment group: 

Number of dead maternal animals, animals removed from the study 
and reason for removal 

Summary of maternal toxicity, including incidence of changes 
detected during clinical observations 

N~~er and percent pregnant 

~ice on 0, 6, 9, 12, :s a~d 16 dg 
Rats on C, : ~' a.:.d 2. 0 

Weig~t of gravid ute.rus 

~ate.r:"lal l.iver, ad.re:;.al., a:-:d. kidney weiq:::~s 

p:::, ;::.rctei:-., S-"..l::cse, .<et:::-.e, 

N=.be.r cf li-:.-.::ers ·,;it::-, live ::e-c.uses 

3ody wei;~t c:: live ::e~~ses/:itte= 

3ody weight o:: ma~e and female fe~"..lses/litter 

Sex ratio of ::etuses/li-:.ter 

N"..J.JT.ber and ?Ercen~ o:: ea:::ly a:1ci 

BATIHLE - PACIFIC NORTHWEST lABOFIATORV 
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Number and percent of non-live/litter (eaz::ly and late z::esoz::ptions 
and dead fetuses) 

Listing of malformations and vaz::iat.ions observed ~n 
fetuses/litters 

Number and percent of malformed fet-.lses 

Number and percent of litters with ~alformed fetuses 

XII. PROPOSED STA~IST!CAL METHOpS 

The methods proposed for the statistical analyses of representative 
maternal, reproductive and fetal indices of effects are: su~~ary 

statistics, N, mean, standard deviatio:1, with accompanying ANCVJ.. 

based on multiple comparisons where appropriate. Arc s~n 
transformations will be performed on data presented as perce~t 
incidence. Further statistical analyses may be performed at 
discretion of sponsor. 

XIII.RECORpS RE'!'EN':ION 

Records that accumulate during t~e stu:iy ~.:.:.1 be retained at ?!'.~.\ 

~ntil requested and shipped to NT? arcnives. Some of these records 
may be presented as part a:: the protocol or reports. These v,·:.:.:.. 
:.nclude but not be limited to the fo:lowing records: 

2. Name, adC.ress, and function of a:~y ot:tside cons·.:2.ta:::: (sl 

test syste~ d~e to i~lness. 

E. ,_,_,,~ .... 2"'-5 ::=-"'--.,. '::1e~~-;;;_ .. (original ::e::crds a:-:C. five c::pies a:: 
:r.icrofiche wi~l !:le sub!:'...:..r.ted -:.o !\':"P ~:..-:.::.:..n .:.;:;:=ox:....-:-.a::ely :,.,·-::: :::o~::::.s 

.:.:::c.e::- -:.he er:d c::: eac~ ::':iscal year) . ~he::-.ica.:. specific re::c::-ds · .. ·:..:..:. 
st-..:::iy. ~a:::.:.:..::y --· ~~ 

"--- ~-<:: 

J... !'1ed:..cal :::-e::c::ds a:: all pe:::-sor:.:tel pa::-:.ic:.pa-:i:1g :..:1 -:r-.e s:.:.:dy. 
:':'lese rec::::-ds ,.,.:_:_]. ~e re-:a:..ne::i by !:a~:::o::d ~:-:v:.:::-o;-_":'la~::a:. !:ea::.":.:-. 

?.0. Sox 200, 

:::::::- eac:: test mat.e:::-ial , .. _:...!.e. 

-·---.. -···-··-···-·· 

2. :=<..eco::-::is and ::-es~.:.lt.s c£ any t:iolog-:..ca:. ::~cr:.i:.o::-.:..ng on :.at::=atc::-\· 
?ersonnel {i::': a;:?l:..ca~lel. 

3. NT? Health and sa::e-:.y package :::o::- acetone. 

~- SNW o:..ohazard protocols and 3WW Health and Sa::e-:y ?la~. 

5. Chemical spec:..fic health a!1d safety t:::-air:.i:1q ::-eco:::-cis. 
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The animals "Will be exposed and mair.tained in inhalation exposure 
chambers developed at Battelle-North"West by O.R. Moss and M.G. Bro"WTI 
(U.S. Patent No, 4,261,741, August 12, 1980; Moss, 1980; Bro"WTI and Moss, 
1981; Moss et al., 1982), and no'W commercially produced by Harford 
Division of Lab Products, Inc,, Aberdeen, MD. The chamber 
(Figure 1A) facilitates multiple-tier exposures of various laboratory 
rodent species to aerosols and vapors. The design permits the use of 
excreta-collecting pans under each tier of animal cages during 
exposures, yet keeps variability of exposure concentrations at the 
different tier levels as lo"' as, or lower than that usually experienced 
in conventional single-tier exposure chanbers. The total volume of the 
chamber is 2.3 m3 with an active mixing volume of 1. 7m3 , the remainder 
being the inlet and exhaust volumes where animals are not placed. There 
are three levels of caging, each level split into two tiers which are 
offset from each other and from the chamber walls (Figure lB). 
D:-a"'er-like stainless-steel cage units composed of individual animal 
cages are suspended in the space above each tier. Stainless-steel catch 
pans for the collection of urine and feces are suspended below· ea.:!"! cage 
unit. Catch pans are left in position d'.zring each exposure ?eriod. 
Cageboard is added to these catchpans during non-exposure periods to 
reduce ammonia levels. 

The cha:.Jber "'·as designed so that uniform aerosol o:- vapc:­
concentrations can be maint~ined throughout the cha~ber when the cat~h 
pa~s are left in position. Inco~ing air c~nta!~ing a u~i:o~ cixtu~e of 
test material is C.iverted so that it flo·.Js ve~tic::.lly alc::g the i::ne:­
surfaces o: the cha~be:-. Eddies ~re formed (?:!..gure lB) <:.t each tie:- as 
the aerosol o~ vapor flo"Ws past the catch pans. Stagnant zones that 
~.·culd no:-:::1::.lly exist above e::.ch p::.ir of cat::.h p.:.ns a:-e cleareC. by 
exhaust :lo"W through the space between the. tie~s. Ae:-osol or vapor­
reaching the lo,.,·est level is deflected ac:-oss :::,e bottom tiers by me::a.l 
s:::ips i:l. :he S?ace "::letween :he c~:ch ?a:-, ~nd ~.;all. Tests h~ve shc••n 
that <:.erosol or vapor concentrations uni£or~ to within 8% throughout the 
cha=.be:- car. be o~tained repe<:..teci2y, provid.ed the aer-osol or vapor is 
u:-_if·:::·=::.ly =.ixeC: De.:c::e passing tr:::ough :he. c:.a:::':le:: i:-_:et (G::-i::Efis, et. 
al., :gsl). 

feecie.:-s and .:.uto::a:ic w·~to:::-ing. )::::ing exposure t2e feeders ..,·i2.:!_ oe 
re.::1oved froo. each cage u:-.i::. l'p :c six cage t::'".i;:s can :=it in a cha;:;:"::ler. 
=:ach c.::ge. u::it "Wil2 :.~diYiCu.::.2.2y ;-wuse t:.p to 2L ::c:.ts or 60 mice. Cage 
Ci~ensions teet P~AS require=.en:s ft:- each S?ecies. 

Procedures for en::ry i:-.to 
in SOP f/0B-AR-3E23. 

F.SO 

ex?ost:re cha:::·aer on study is detailed. 
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A computer located in the Suite Control Center interfaces vith 
system monitors and controls the basic functions of chamber air flov, 
test chemical concentration, vacuum, temperature and relative humidity 
in each of three exposure rooms (Figure 2). The arrangement of co~puter 
control and interface instrumentation is shown in Figure 3. The 
executive computer is an Hevlett Packard Model 9816. All data 
acquisition and automated system control originates from this computer. 

All experimental protocols related to the data acquisition and 
control system (such as data channel ass~gnments, monitoring 
frequencies, and alarm settings) reside in the executive computer and 
are entered into tables accessed by menu:;, 

Data input to the executive compute~ is accomplished through 
several interface instruments. All chemical monitor data is collected 
and preconditioned by He;.: lett Packard Model 85B computers, one for each 
of the exposure rooms. Conditioned data is transferred to the executive 
computer for analysis, storage, printing and concentration control. 

System control is provided from the computer by means of cor:::::::-ol 
relays in the CDS Intelligent Interface 3ysteu. These relays control 
such dev:.ces as valves, C.:-:.ve :r:.oto:-s, au:iible ala:::::s, i:J.C.icator 2.a:::ps, 
etc. 

A co=:plece descr:.ption of the so:tware for this system is 
contained ir1 ciocumer,t 0B-BE-5E0l and 0B-BE-5E02. Hai.ntenance o: :he 
systerr: is detailed in SO?fi 0B-3E-3D0E. E:J.t:O:' of protocol da:a i.r.to :·_le 
computer is detailed in SON 0B-BE-3E09. Rou::j,.ne operation oi ::i1e 
co::c.puter sys:e!: is de:ailed in SbPii ~5-BE-3G0L. Rout:i.ne da:.ly oper;:.: ~c:: 
of the syste:w hardware :i.s de:ailed :.r. SOP(i 0E-3E-353G, 

.!.. ..:..cetcne ;,:<:.?o= Generatio:t a:1d Dis::ri.bu:ion Sys::e;n 

A sche:::a:::.'= Ciagr2.!:l o: :he ace:one \'apor gene.ratior. ar:d delivery 
system is shm .. "rl. :.n ?igure .:.. The acetor.e gew.erator :.s houseC ir. a 
'.·e:;.:ed ca.:::.::1e: l::::ca:ed :.:1 :he Sc:.:.:e Cc::trol Ce:-.:er. 

The acetone -::o be ;.raporized ;.;i2.l b€ t:ra::sferred :rc::n :he origiw.al 
container in ~hich i: was ship?eC to 2. ~9 2.i::::er s:ai::less s:ee2 
reserYoir. ':he rese::-voi.r ·,·::.:.1 be re.:illed e.\·ery other exposure ::ioo:,-. 
~he :::.l:.i!1g ;roceCure is designed to ::re:.vent exp2.csio:-.. All o;..-:.·gec. :::.:: 
::he r-eserve::.:- is Cisplaceci ·~·i:h -::.itroger1 thrm.:gh a purge port. ;\it:-oge.n 
under low pressure is then applied to the shipping con:ainer to .force 
the acetone through a filter and im:o tbe reservoir. ':he reservoir is 
placed on an electronic scale during fL.li.ng so tha: the correct l.evel. 
cc.n 6e readily obtained. All ~eta2. containe;:os are grounded durir.g 
:Ei.l.2. procedure. ':'he :illed rese!"voi!" :!.~; transferred and instc.lled irto 
~he generator caDinet. 
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During exposure the acetone is pumped from the stainless steel 
reservoir through an eductor tube and delivery tubes to vaporizers 
located at the fresh air inlet of each animal exposure chamber. The 
high concentration chamber will require two vaporizers since the 
required rate of delivery exceeds the vaporization capacity of a single 
vaporizer. Stable micrometering pumps with adjustable drift-free pump 
rates will be used. 

Each vaporizer (Figure 5) comprises a stainless steel cylinder 
covered with a glass fiber wick from which the liquid is vaporized, The 
wick can be easily and inexpensively replaced if residue buildup occurs. 
An 80-watt heater and a temperature sensing element are incorporated 
within the cylinder and connected to a remotely located temperature 
controller. A second temperature monitor is incorporated in the 
vaporizer allowing the operating temperature to be recorded by the 
automated data acquisition system. The cperating temperature of the 
vaporizer is maintained below 50°C (the boiling point of acetone is 
about 56°C). The cylindrical vaporizer is positioned in the fresh air 
duct leading directly to the inlet of the exposure chamber. 

A clear Teflon® tube of measured volume, preceded by a three-way 
valve is attached downstream of the pump to facilitate measurement of 
the flow rate of the vapor generator. Measurement is acco~plished by 
moi:lentarily s~dtchi::.g the three-way valve :ro::: t~e ::our. position to the 
test posi:ion. A sr::all bubble of air is pulled ~y t~e pu::!p £:"om the 
cabinet through the valve and into the cl.ear tube. 'l'he progress of this 
bubble from one end to the other of the tube (calibrated volume) is 
ti:ned •,;ith a stop watch. ?low rate is calculated by C.i\·iciing tile volu~e 
by :he ti~e. ~he ccncentration in the exposure cha::.'6e:- can ·oe 
calculated £roc the :low measurements of :iquiC and dilution air a~d is 
useC as a check en cha~ber conce~t:-a:~ons in adCi:icn to GC 
r::ee.surenents • 

. !.ll gc.nc.:-c.::ion c.qu:.?ment t.:hich comes in conta::t >.::.tn :he eceto::.e is 
stainless-steel, g2.ass, Te:lon<!> or Vi:onl:.·, All eqt:ipe:::::nt co:r.tained ::.n 
:::-,e ve~ted gec,eretor cabinet is explosior. proo:. 

DetaileC operating ::.nstruc:io:r.s fc:- :::is syste.:::rr are co:::ained ~::. 

SO? ::i0D-3E-333I and 0:S-BE-3Il0R. 

A single gas ch:-m::.atogrq::; (GC) ••itt. a ::.a:r;::e ion::.zatic::. detec:c::­
,.,·:.~.;. '6e used to :c.c::itor :he J ex;:ost:re cf.ao.be:-s, :he co:J.:rol c:;.a.::::.je:-, 
the :-oo::::., a. ce::-:::.:::.ec s:a.nda.:-d va.pcr c£ ecetone in ~itrogen, a.nc a 
nit:-ogen blank. Sa.::?ling £rom the :!'.ult::.F·:ie positicr:.s t.;i:l "je 

accocplished by weans of an automated, mt:l:::iplexed 8-port st:-earn selec: 
valve. The sa.:::pling system (Figu:-e 6) is incor?orated into t.he rela:::ive 
hureidity (RH) sampling systerr.. Samples :·rom each location are 
co:r.tinuously C.rawu by a vacuum pu:J.p chr01.:.gh polytetrafluoroethylene-li:J.eC 
stainless stee:. tubes to a location near :he i:::put of the stream selec: 
valve, :his assu~es =~esh sacple at t~e ~onitc~. 7he sa~ple lines wtic~ 
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continue from the point where they T-off to the stream select vavle to 
the dewpoint monitor are polytetrafluoroethylene. The sample time per 
port will be less than 3 minutes assuring that all ports are sampled at 
least once per hour. 

Sample values are accumulated from the GC and printed by an HP 
Model 85B computer until samples for all twelve ports of the stream 
select valve have been measured, These values are then sent to the 
executive computer for printing and storage. As each value is sent to 
the HP 85B from the GC, it is compared \o.'ith limit values for that 
particular location. If the value is beyond the control limits, the 
HP 85B will immediately send the information to the executive computer 
which will then take the appropriate action as follows: 

Concentration ii:: non-critical lo"" limit and ;;;; non-critical high 
limit: 

No action. 

Concentration < non-critical low limit but ~ critical low 
li.nit: 

Indicate on daily conpute= log that co:!.ce:ttratian is 
beyond lit1i ts, 

Concentration < critical low limit: 

Indicate on daily conputer lag that concentratic~ ~s 
beyond li::nits. Activate audible alarm. 

Concentration > non-cr~tical high li=it but ~ critical high 
2ir:.i:: 

Indica.:e on dai.ly computer J.og that concentration is 
beyond li=:.i ts. 

::ndicate ::n daily ::o=:n::':e= l-og that concentrc.'::~on is 
Deyond .::.r:.its. Ac::.:.vate a;;:::i:::le ala::n. Turn c:: 
genera.:icn syster:.. 

The cali:::ra::ion a: ::he :::tonitor ·.:i:.l be co:".:ir::;J.eri and co:-:-ected Jy 
periodic assay of grab sa:;;:J2.es ::':::om ::he c:,~oe.::-s. Generallv, dunl.:_cac:e 
grab saw.ples will be obtai;ed from each chamber, using bubblers.. Sa=:ples 
\o.'ill be dratm through the bubblers using a vacuum pump at a :.:.o\o.'-rate 
:.aintained constant by a calibrated oriiice. Samples t.;i:.l be dra\o.'"!l for a 
specific pe:riod, depending on the chamber concentration. The bubble:­
contents w:.ll then be analyzed using a calibrated analytica~ gas 
::hror:iatograph located in the Analytical Chem:.stry :..abora::Jcy. 

F.S9 
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Additionally, the operation of the chamber-monitoring gas 
chromatograph will be checked Caily against an on-line standard. This 
check provides a measure of day-to-day instrument drift. When an 
unacceptable level of drift of the on-line standard response factor is 
detected, the GC calibration will be checked by taking bubbler samples. 

Daily operating procedures for the concentration monitoring system 
are contained in SOP #0B-AC-3BlK. Routine maintenance and calibration 
of the GC is covered in SOP #0B-AC-3C0S. 

IV. ENVIRONHEh'TAL MONITORING 

A. Temperature Measurements 

Temperatures of the exposure chambers, exposure rooms and, if 
necessary, test chemical generators are measured by Resistance 
Te~perature Devices (RTDs). The R~Ds will be placed in a repre­
sentative location in each chamber (a top sample port on the Oack 
side). Each RTD can be connected to an Omega Model 4l2B Digital 
Thermometer by a manual select switch or JY computer controlled 
scanner relays in the CDS interface system (Figure i). This allows 
temperature to be read manually or to be recorded auto=:atically. All 
temper.:.ture measurer:1ent equipment except :be RTDs will be located in t:"le 
St:!te Cc:J.t"Co2. Cente::. Te:::per2:ures will ;)e 2UtoW2tica2.ly reco::deC at 
regular pe:::-iods during each 24 hou:- day. 

R!Ds ,.;ill be calibrated at least once eve::y t"Wo oon:hs (05-BE-
3C0D and 0B-BE-3C0L and 03-3E-3D07). Calibration -..·ill ge:2e:a::e values 
for of:se-.: and slope •:b.ich -.dll be entered ::.:1.t.o the co::;.;n.::e::- :cr eac":l 
RID. Calibration data -.. ·::.11 be included as par--:: o£ the study archive. 

B. Relative Ht.::::idity Measure::te!'.tS 

Relat::.Ye hu;::.idity (?.E) v..·::.::. De ::;eas:..:re::i usi:-.g a ::::-&G ~ode:. 910 
chilled-::.irror cie-..-point hygrometer locatec:i in :he Sui.::e Co:r.::rol Ce::~ter. 

Sa..r:c.ples o:: ::he .:.i.:r ::ro~ each meast::::-ene:-..t locatio:-. ·,;i:.l be pul:;.ec ::r..rough 
:.::-.C.:.':iC::..a..:. ?oly::e::a::.uc:roet~y:e:le sa::::;:.:.e 2.ir:.:s :c a cer::::-.:.2. locatior-, i:: 
the .Sl!ite Contrcl Ce:1te:: (?igt.:.:-e 6). :::::-.:::.~. ass<!:-es a :::-es:: sa.=.p.l.e o: the 
air a:: the poin:: of measure:ner.t, P.::.:: :roc; e:qosu:-e char::.be:-s -..·ill be 
s2::pleC :=::-c:: a :-e~rese::ta:ive loc.:.:ic::~ (a tc;: ::-c::-: cr: :::e. )ack s:.cie), 
Sa:c;:.ie ai::- :::-o=: a ?a:-:icular lcca:ic:: ;:asses :::rc'.:.g':1 a :=:ree->.·a:.· ·:al•:e 
to -.:he syste::. exhaust:. ~o.:-ne:;. the ?....~ is to :,e meas'.!::eC a: ::IIat loca:io:-., 
t:'le three--..·a.y valve is sv..·:.-.:::':let tc c:.-.·e:-: t:he ::.m..- :o :he de>.-poir:.t 

a co:::pu:er co::::-cllec! re.:.a~: in ::;-,e C:QS" :.::::e.:-:=ace. -:r.is a.:..:.o-..rs ?....:.; ::o Je 
measured ::t2.nt;.al:y o:: at:tooa::ic.c.lly. 0:1ce :~'1e d.e"''?Ci:J:: 'nas been 
determined by the hygromete::, the RR is a.u::ot::atic2.lly c.alcula::eC by ::he 
executive compute!" us::.ng the de\-.'?Oin:: value (!l) a:J.C the d::ybul"6 
temperature (T 2 ), measured simultaneously at ::~at ::teasure:nent :..oca:ion, 

F.60 
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The following equation is used for this calculation: 

[9. 91 -
2714.55 l 

10 
(5/9) cr 

1
-3c) +293. 3 

% RH= 

[9. 91 

X 100 
2714.55 l 10 

(5/9) (T, 32)+293, 3 

where: T
1 

"' dewpoint temperat·.1re, °F 
T2 drybulb temperature, °F 

Calibration of the dewpoint hygrometer Yill be checked at least 
once every two months (0B-BE-3C0J and 0B-BE-3BlX). The procedure 
requires comparison of the RH calculated by the system monitor to 
measurements made by calibrated dewpoint hygrometer ~ the sample 
location. Calibration of the system monitor can be accomplished by 
inserting a value for offset and slope in the computer for each 
measurement location. Calibration data >.'ill be included as part of the 
study archive. Relative humidity ~ill be recorded at regular periods 
during each 24 hour day. 

C. Chamber Air Flow Measurements 

Cha:nDer air £10'1.,· is measured by a c:n.:l~iplexed orific.e-:neter 
syster. (Figure 8). Calibrated flo"' or:i.:ic.es are installed at ~he :.::le: 
a:;d exhaust of each chambe::-. The desired ::':"lao..- orifice is a::::ac.hed :a a 
\"aliCyne Model D?-45 pr-essure transduce:: a:t:: CD-18 carrier ciemociulator 
pressure-:neasurer::1ent systel!! through !ygonl!l tubes by means o£ solenciC 
valves. !"he valves can be operated ei:her by a ~a:-.ual s·...-:..:ch or b;· 
computer acti\·ated relays in the CDS inter:ace. This allo;.•s flo"· to ~e 

measured eJ.the:- nanuallv o:- e.utowa:J.c.al.:.Y. ?ressure is reaC. :::.::.rn:a:ly o:: 
a Vc.liciyne Model ?~:-12 volt:::Jeter. Usually char:."oe"r flo"· .... :.12. ":le :o::.easureC. 
using ::he exhaust flo"' ori:ice; hovever, :ollo,.....ing closir:g o: :he 
cha::> . .'oer doors, both iulet a:..d exhaus: :lo..- :::::.easu:-emen:s ..-::.:~ De ::aCe 2.:1S 

cotpe.reci to ciete~ine i£ there e.::e leaks in the c.h~ber. - leaks arc 
prese"'::, the exec:utive co:lput:e:c ;.•ill no:i:Ey the operator .:.:::: ;:::.:.1 c.::t 
a:lo;.; e:·:?ost.::-es to proc.eeC u::t:::.l the .:Cec.k ::.s re?e.i:-eC., 

All .:loo,; weasurement equipment, exc.ept the mul:i?lexed sole::oid 
valves, :.s located ::.:: :he Suite Co:-.::ro2. Ce::-.:er. ?lo· .. · ;:::.:.2. ·=-e 
a'..!tOEE.tl.callY recorded e.t regule.r i:-,:er->e.2.s cit:riug :he 2;:. ho::::: ce.:;. .::.e. 
Vc:.lid;."Tie pressure tra!'.sducer ,.,-ill ":le c.s.J.i":lrateC. once eE.c:-.. week 
(IQ3-3:t:-3Cij!-.', 0B-3E-3C0X and 0B-3E-3C0T). Ce.libratior. o: t·:"Je .::ow 
orifices ,.,-::.:.1 ·oe checked once every n.ro ;:w::ths (03-3E-3C~S a!'.C. 
02--3E-3C0r). Ca2.ibre.:::.cn o: each o:::.::.c:e >..-i2.l generate coe:::.cie:-.:s 
that ,.,-ill be inse:rted i:::o the c.OI::?uter flow eou.::tion fo:- e2c::h orifice. 
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The same Validyne pressure transducer system used to measure 
chamber flows will be used to measure chamber vacuum (Figure 8). Vacuum 
in the chamber will be measured relative to atmospheric pressure in the 
Suite Control Room, Vacuur.: will be automatically recorded at regular 
intervals during the 24 hour day. 

Vacuum \o'ill also be continuously rno-.itored by a pressure s\o•itch 
mounted near each chamber. If the chamber should develop a leak (for 
example, a door inadvertently opened or a sample port stopper jarred 
loose), the pressure switch will immediately shut off the flow of 
compound to the chamber and alert the executive computer of the 
condition. The computer will activate a~ audio alarm and print and 
display a comment for the operator, 

V. ENVIROmfEKTAL CONTROLS 

A. Animal Facility Air Handling System 

Supply air enters the building thro'Jgh t\o'O identic.s.l parallel air 
handling systems (Figure 9), Each syste:n consists of a pre-heat coil, a 
filter systew, a hea:ing coil, a chilling coil, and a supply fan. The 
pre-heat coil heats the air to a !:.ini~u:n of 45°F. The ::.Iter systetr. -
"•hich in:::ludes a roj_l :':ilter, pre-filter, a:1.ci a b.:.g :Ere::: - :::icis :he 
ai::: of ~ost pa:::ticles. ~he hea:i:1.g and chilling coils ~ainta~n the 
te~perature o: the air exiting t~e a;~ cc~ditio~ing system at .:.~out 

53°?, The chilling coils also d!"y tje air to a de'--poin: noc g::-eace::­
than 53°F. 

B. Ar.iz.al i\oc~ Air 
.. . , . 
l".ar.:::._::.::g Syste!:': 

:he .:.ir £ron the ::·.m ~uilC.ing air hanC.ling syster:;s is then ::-.::.:·:eG. 
togethe::- by an air Itixing u:J.it and is C:i,·ided into cvo dccts t.thich feed 
t:--te roo::s on E.:.st a::C i-.'es: siC.es o: the .:.r.i::.a2. quaY::e:rs. :: :1.ecessar::, 
stea!!l is injected :.~to the ai:- in these d;..:cts to m.:.inta~n the re.:..a:i·Je 
b.u::.idi::y of the roo::., 

C. Ch2.1:::,e;:- ?..ela:ive :iu::.~C:i:y Coc,uo~ 

?igure lO sho'l."s a sc:Je::.a::ic C.iagra.= o: the s;:s:e::. use:: :a co:-,:::-o:. 
:he ::-elative hc'I:iiC:it;: ~n :he exposu::-e cha::.~e:rs, E.qui?::.e::-.: :.oca:eC iv. 
the R..S Cont:-ol Equipne:J.t Roc:n (Room 335) ?!'0\'ides sepa:-ate C.ucts o: C::? 
anci :wist air to each e::-:posure ch.::..=be:-, A :::ixi:1g ....-alve, co:::::-o:leC by 

:he pro:ler proportions o: the :noise a:1C 

:iltered air •dth a :n.:.ximum ciet.l'oirt of about 53°:' is supplied to 
the RE control equipme:J.t by the building air handling syste::J, ::-:is a~:: 

is evenly delivered to c~o ducts, Air from the ficst due: passes into a 
plenum ~he:-e stea:n is injected to b-ci:-tg the air to a deY.";lOir.t of .:.~out 

65°?, This provides iiiOist ai:- to the :d.xir,g valves. Steam is generated 
::::om city tap ·,.;ace::- · ... ·:.th :1.0 .:.dC.i:iona:. <.dC.i:ives. The air :ro::~. t:Je 
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second duct passes through a refrigeration coil which reduces the 
moisture content of the air to a de;..·point of about 38°F. This provides 
"dry" air to the mixing valves, 

Chamber RH is measured by the multiplexed dewpoint hygrometer, 
If the RH is found to be beyond the RH control range, the computer ;..•ill 
calculate and make the appropriate adjustment to the mixing valve to 
bring the chamber RH to the desired target value. 

D, Chamber Air Flow Control 

Flow of air through the chambers is maintained by the vacuum in 
the central chamber exhaust duct (Figure 11). This vacuum is created by 
the chamber exhaust flow fans located in the South Equipment Room of the 
LSL-II Building. There are two parallel chamber exhaust fans. Only one 
fan is operational with the second acting as an automatic backup. Both 
fans operate from emergency power, Flow is controlled by a gate valve 
in the chamber exhaust duct. A drive motor, attached to the stem of 
this valve, allows the control of chamber flow either by computer or 
manually from the Exposure Control Center. The exhaust from the 
chambers is HEPA filtered to remove all particles which may impede the 
function of this valve. Fine control of exposure concentration can be 
accomplished by automatically or manually adjusting the v.:.lve position 
:o co!l.trol cha=De:- flo...,. \:ithir. the alloy,;able =:lm.· lini:::s. Gress 
aC:just=ent o£ concen:ra:ion mus::: be done by w.anual adjus;:me4t of the 
generation system. 

Exhaust £:-o:n all cha..::c.bers is collected into a centrc:.l ch::.=:bcr 
exhzus: c.uct "'•:.:n:Ln :~e exposure :room. The vacuuo leve2. in the ce:r.::-al 
due: is automaci.cally regulated :,y a :nota:::- G.riven feedback dar::pe.r :o 
preven: do.,~s::rea::. :::resst.:re ·,·a::-ic.:ions in Dt.:ilding exhaust "S:ress:...::re :=:-::;::: 
c.::=ec:ing c~a:::De:- 2i:- f.:.o.,- ::-.s.te. 

:he vacut::2 level in :he ce::2:ra2. cha=.:,e:- exha".lst d:...:c: is 
continuously ::.c:'l.it:J:red and al2~ed. I£ the vacuu~ leve.:. ::.~ this duct 
:c..:.ls .:o;; bela· .. - :-to::-::::a:, ti-,e ::onito:::- trips "the e.!.::.=-;:: t.·hicO i::::::eC.ie.te.ly 
s:1u::£ o:::::: :::::e ::es:: C:J:::?ou::.C. ge:-,e:-2::0:::- syste.=., ~:2i:'l:enc.:1ce a.::C. 
cali::;:-acio:J. cf :he e:·:tJ.aus:: Cue: ::n.o:-,itcr is covered in 50?/i OB-3E-3~CE:. 

~ea:!"ly e.ll o: the hee.t load cor:.tributeC. to the exposure cha=.be:­
by the .s:n:::.::;e.l~ is C.issipateC. :=rc::: :::he cha.J:;;".Je:- b~: :-2C.iatio:1 through :D.e 
cha.::::be:- t.·alls. Conseque:r.tly, te:::?e::-atu:-e c: the .:.ir st:pplied ::o :he 
chaz:~De:- has 2.i:::le e.::e:.t c:: the te=perature of the cha:::":ler -;..•f-,ile., en 
tD.e o:her Gar-,C, :i-,e :em?eratt:re of :he :roor:t housing the chamDer has a 
great dezl of effect, For this reason, the major method of chamber 
ter::perature ~o:ill :,e control of the room temperature. 
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VI. CHANBER EXHAVST 1>.1ASTE TREATMENT 

The exhaust from the central chamber exhaust duct is mixed ~ith 
the exhaust from the entire animal facility (75,000 cfm) prior to being 
exhausted from the building stack. Dilution of chamber exhaust ~ith 
building exhaust results in an acceptable stack concentration of less 
than 1% of the ACGIH TI-.'A TLV of 40 ppm. 

VII. DATA HANDLING 

Data from each exposure room are stored in the Exposure Suite 
Control Center on separate magnetic diskettes by He~lett Packard 
Model 9121 micro-floppy disk drives. Data and comments from each 
exposure room are printed on separate thermal dot-matrix printers 
(Hewlett Packard Model 2671G). Data are printed and stored immediately 
upon completion of the measurement to a Daily Log (example, Figure 12). 
At the end of the day (24-hour-period), the daily data are analyzed and 
three summaries are printed. The first (Figure 13) includes the mean, 
standard de\·iation, maximum, minimum target values for each set of d.s.ta 
for the 24-hour period. The second (Figure 14) provides a list of 
outliers; that is, all data points which were beyond the defined 
c~itical operating limits. This printout allo~s ~uick revie~ of problerr. 
areas during exposure. The final summary (Figure 15) is a printout of 
all co=e:-.ts ::-.ade ':Jy the cot:?Uter a:1d Exposure S?ecialist and O?eratcr 
during the 2~-hour pe~iod. This includes co~ents on sta:-tup time, 
exposure te~ination, ne~ calibration factors entered and other 
i:-.for=.atio::: "hi.::h allo;.;s a quick reYie" of even::s that occurreC: d~.:ring 

che day. 

Date. hanC.ling and analysis procedures a~e described in the 
follo·,;ing SOPs 03-9.!.-3:!::06, ~·B-3E-3E\?IB, and 03-3E-3E0E. 

VIII. 

:n the event of equip~ent failure, or of a short-term po,..er 
failure, t"o par~ecers cust be considered ~osc it?Ortan:: to t~e 
•<e.:::..-":leing cf ":hr: ~:::.::als - :e:u:.?e::-at:..::.-e e.nci .:.i:.- f2.o;.;. To unde:.-s::anC ::.;,e 
:Ee.ctors prctec:i;,g agair,st e.:.:he:- of these t·.;o par.:.::!e.te.;cs 'jeco~:.ng 

li:Ee-threater.ir.g co :he a::iw.als, 0;:1e cust unde~sta;,d both :he e.::J.erge:;.cy 
?c·.;e:.- syste:: ar::: t:,e e::.e:-g:.:-:.:::y air t:a:-.Cli!"!.g e~·.:i;::e:::. 

?ower is pro\·ideC. to the B.:.ttelle cc::plex ::.-c·:: ::·,;o se?a:-.:.te c"'-·· 
subste.::ions chrough an autor:.a::ic s·.;icci-.ing de·,·::.ce. l2is sigr:ifica:.-.:2.y 
reduces the possi~ility of losing city ?ow·e:-. ?::n.;e:.- f:::-o;::: the ci:y is 
routed tc eq;;ip:::J.e:-.: i:J. LSi.-I: ::t-.rc'..lgh :·wo t::pe.s cf ::.ate:- CO!"ccrol 
centers. One type can s·.;itch power to t:'1e equipt:lent fror;J either city 
powe:- or emergency power from the LSL-II diesel generate:::-. The other 
he:s e:ccess only to city power. The e:!!ergeD.cy-?ower-t:;pe ::::o::or cor.t:::-ol 
ce:J.ter has a low voltage detector on each leg of the three-phase in;::m:: 
powe:::. ::::: ::he city-supplied power should f~i.l or "bro.,."!'. ot:t 1

', these 
detectors automatically star: the emergency power ciiese::. generator, and 
:::oute the etlergency pot."er to the equipment supp2_ied by the motor con::rol 
center. 
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:he exposcre nu=bec, exposure name, program version and exposcre Gate 
,.,..::.:1 he printed at the top of e\•ery report page. 
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measurement ~as taken. 
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All equipment critical to the well-being of the animals is connected 
to the emergency-power-type motor control centers. A list of this 
equipment is as follows: 

Emergency lighting and electrical outlets 
Chi II ers '1 and !2 
Boiler and feedwater pump systems #1 and #2 
Air compressors #1 and #2 
Air supply fans #1 and #2 
Air exhaust fans #1 and #2 

It should be noted that there are two identical units of all of 
the equipment that are vital to the well-being of the animals (heating, 
cooling, supply air, exhaust air, and compressed air). Either of the 
two units has sufficient capacity to maintain the animal environment 
within a safe range. In all cases, the emergency power system will 
operate one of the two identical units. If, during a power outage, the 
unit of equipment that is on emergency power should happen to fail, the 
other unit of identical equipment can be manually switched to run on 
emergency power. 

All building or chamber systems which are essential to the 
survival of the animals are alarmed. If a system malfunctions, an alarm 
is tripped in the power operator's office. A power operator is on duty 
24 hours/day, 7 days/week. If the power opera!or is not autnorizea to 
correct the problem that caused the alarm, he immediately calls tne 
appropriate personnel, including the Task Leader(s) or the Principal 
Investigator(s) of the program(s) affecteC. 

Gr1·.r:.:~~ L r R K "ol.:.r: R L Bee+ h., ., ... ~] (19° 1 ) 'valua-'on o' ••1-o ""'> .,,, ~ 11, '·, ~-w -• -~· 0., • O.c, - ~~' ':::. 

multi-tiered innalation exposure chamoer. ~und. Appl. Toxicol. l:S-12. 

3ernstein, D.~. and R.T. Drew. !980. The major parameters affecting 
temper2ture inside inhalation chambers. AIHAJ, (41) 6/80, p~. 420-j2E. 
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