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Ecolab Inc. wishes to submit the enclosed unaudited draft toxicity study under the FYI

- option to fulfill TSCA 8(e) reporting requirements. This information is being provided
under FYT since this is the only long-term toxicity data to be generated on this chemical and
therefore represents new or additional information. The data in the report clearly
demonstrate at the highest dose tested, there were no significant toxicological effects, other
than aspiration of small quantities of the test material, which resulted in lung injury.
(Aspiration of test material is not considered to be a toxicological effect, but rather an

artifact of dosing). Thus, the information does not qualify as demonstrating substantial risk
and therefore is not reportable under 8(e).

N.A.S. (sodium 1-octane sulfonate), CASRN 5324-84-5 is a chemical that is used in cleaning
and sanitizing products. This material was administered by gavage to rats at 50 and 200
mg/kg/day for a period of 90 days. No significant adverse effects related to the toxicity of

the test material were noted. This study will also be submitted to the FIFRA Office as part
of the process of listing it an inert ingredient in pesticidal formulations.
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COMPLIANCE STATEMENT

This study was conducted in compliance with the Good Laboratory Practice
Standards as described by the EPA (40 CFR Parts 160 and 792).

Date

Rusty E. Rush, M.S., LAT, DABT
Study Director
Springborn Laboratories, Inc.
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Draft Report Review
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and Management
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Senior Quality Assurance Auditor

Date
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Director of Compliance Assurance
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SUMMARY

The purpose of this study was to evaluate the potential toxicity of NAS when
administered orally, by gavage, to rats for a minimum of 90 ccnsecutive days. The
study design consisted of a control group and two treatment groups with
12 animals per sex in each group. The test article was administered as a single
dose daily at dosage levels of 50 and 200 mg/kg/day. Control animals receivcd
RODI water under the same experimental conditions. Cage-side aobservations
were performed between 30 and 90 minutes following dosing. In addition, detailed
clinical observations were performed weekly prior to dosing. Individual body
weights were reccrded on day -1 and weekly thereafter during the study. Final
body weights were obtained on the day of scheduled euthanasia {days 91/92).
Food consumption was recorded weekly on the same days as body weights.
Blood samples were collected prior to scheduled euthanasia {days 91/92) for
evaluation of selected clinical pathology parameters. Ophthalmology examinations
were performed on all animals on days -1 and 85. Each rat was subjected to a
complete gross necropsy at the time of death or euthanasia. Fresh organ weights
were obtained for surviving animals and selected tissues were preserved from all
rats. All tissues and organs collected from control and high-dose animals and
from animals found dead or euthanized during the study were examined
microscopically.

Results: No toxicologically significant effects were noted during this study with
regard to body weight/weight gain, food consumption, clinical pathclogy and organ
weights. In addition, wit~ the exception of the abnormalities noted grossiy at
necropsy and microscopically in the lungs and trachea, all other tissue/organs
appeared normal.

There were several notable findings that occurred during this study. A dose-related
increase in mortality, clinical abnormalities and gross necropsy firdings was
observed in several low- and high-dose males and females and was thought to be
primarily associated with effects on the respiratory system. Based on the
histopathological examination of the lungs and respiratory tree. it is the opinion of
the Pathologist and Study Director that these findings were a secondary effect of
inadvertent aspiration of the test article following dosing and not a result of
systemic pulmonary toxicity. This conclusion is supported by the sporadic nature
ofthe clinical effects and gross necropsy findings observed during the in-life phase
of the study as well as the presence of necrosis and fibrinous exudate in the
trachea of several animals. In addition, the chemical nature of this compound (l.e.,
lorig chain hydrocarbon) is known to be irritating to the respiratory tree and the
pulmonary abnormalities observed during this study would be consistent with a
chemical pneumonitis,
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Although the cause of the aspiration can niot be positively determined, itis possible

thata small amount of test article was deposited into the trachea as the gavage

needle was being withdrawn from the esophagus. In addition, test article may
have been forced from the stomach into the trachea by a buiid up of gas pressure

“in the stomach/intestinai tract as several animals were noted to be bloated during

the study. However, direct pulmonary instillation of the test article during dosing

‘does not appesr to be the cause.

Conclusion: Based on the results of this study, oral administration of NAS did rot
produce any direct systemic effects in male or female rats at dosage levels up to
200 mg/kg/day. Secondary pulmonary aspiration of the test article appeared to
produce adverse effects in several animals. However, these aspiration-related
effects were not considered to be a result of test article-induced systemic toxicity.
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l. INTRODUCTION

This report details the experimental procedures and results of a 90-dav toxicity
study with NAS wtren acministered to rats via the oral (gavage) route of
administration. The study was authorized by Ecclab Inc., Mendota Heights,
Minnesota, and was conducted at Springborn aborataries, Inc. (SiL.h, 840 Noith
Elizabeth Street, Spencerville, Ohio. The laboratory rat was selected as the
animal model for this study since it is one of the species recommended hy the
regulatory agencies for oral toxicily testing. Oral administration of the test articie
was selected since it is a potentiai route -~ ~human exposure. The protocol was
signed by the Study Director on August 27, 1999 (GLP initiation date). The in-life
phase of the study was initiated with test article administration on November 12,
1899 (day 1), and concluded with terminal euthanasia on February 10, 2000
(day 92).

A 21-day range-finding study was conducted prior to the main study in order to
determine dosage levels for the main study. The in-life phase of the range-finding

study began on September 1, 1999, and concludad on September 22, 1909,
Methods and results for the range-finding study are presented in Appendix A.

li. OBJECTIVE

The purpose of this study was to evaluate the potential toxicity of NAS when
administered orally, by gavage, to rats for a minimum of 90 consecutive days.
Data from this study may he used in the assessment of potential human risk.

. MATERIALS AND METHQODS

A. Fxperimenta! Protocol

The stud, protocol, protocol amendment and protocol deviations are inc'uded
in Appendix B.
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-Test Article and Vehicle Control Material

1. Test Article Receipt, Identification and Storage

The test article was received from the Sponsor and identified as foflows:

Assigned Physical Receipt Expiratio:
; Identification SLIID's _ Description = _ Dats Date
NAS, 100% $99.003.3188 Clzar coiorless  08/25/99 08/23/00
Batch No. B-20-17 : liquid

A 100 mL retention sample of test article was taken and stored at SL1. The
retention sample was stored at -20°C. .o remzaiming test article was
stored at room temperature. Documcntation concerning chemicai
‘dentification, purity, strergth, stab; ity and other required data was the
~3sponsibility of the Spensor.

2. Vehicle Control Material

The vehicle control material used in the preparation of dosing mixtures was
reverse osmoéis deicnized (RODI) water from the tap in pharmacy.

3. Dose Preparation ~

The test article was dosed as received from the Sponsor and dispensed
fresh daily for dosing. Desired dosage levels were achieved by adjusting
the dose volume based on the density of the test article  The density of the
test article was determined to be 1.13 g/mL at SLI.

4. Analysis of Dosing Preparations

No analytical analyses were performed at SLI since the test article was
dosed as received from the Sponsor. Analytical confirmation of the test
article purity was cnducted by the Sponsor prior to in life initiation and
followirg in-life completion. The results of these analyses are included in
Appendix C.

. Animals and Animal Husbandry

Animal housing and care were based .>n the standards established by the
Association for Assessment and Accreditation of Laboratory Animal Care,
International (AAALAC) and the guidelines set forth in the Guide for the Care
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and Use of Laboratory Animais, NIH Publication No. 96-03, 1996. The study
was conducted in compliarice with the Animal Welfare Act as regulated by the
USDA.

1. Animal Receipt. Identification and Housing

Fifty-three male and fifty-three female Sprague-Dawley Cri:CD®(SD)IGS
BR rats were received at SLI on October 26, 1999, from Charles River
Lakoratories, Inc., Kingston, New York. Atthe time of receipt, each animal
was identified vith a temporary identification number recorded on the cage
card and in the data records. The animals were gang-housed (two or three
males or females per cage) for a period of seven days following receipt to
allow the anim, .'s .0 adjust to the automatic watering system. During the
eI curs L7 e & ~limation period and while on study, the animals were
roneendually - suspended stainless steel cages. A metal ear tag
displaying & unicue icentification number was used to permanently identify
each animal assigned to the study. A cage card displaying the studv,
animal and group numbers, and sex was affixed to each cage. The cage
cards were color-coded according to group number following
randomization.

2 Acclimation

The animals were examined upon receipt and daily following separation
from gang-housing (day -11) for signs of physical or behavioral
abnormalities. General health/mortality and moribundity checks were
performed twice daily, in the morning and afternocn. Individual body
weights were determined on day -11 and prior to randomization on day -1.
The animals were .cclimated to the taboratory environment for a period of
16 days prior to randomization.

3. Diet and Drinking Water

PM! Certified Rodent Chow® #5002 (Purina Mills, Inc.) and municipal tap
water were provided to the animals. Feed and water were offered
ad libitum throughout the study with the exception that feed was withheld
overnight prior to blood collection. The feed was anailyzed by the supplier
for nutritional components and environmental contaminants. The lot
number and expiration date of each batch of feed used during the study
were recorded. The tap water was purified by reverse osmosis and
supplied to the animals by an automatic watering system or water bottles.
Drinking water, collected from a point of use in the study room, was
analyzed once during the study. Results of the feed and water analyses
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are maintained at SLI. Within generally accepted limits, there were no
contaminants in the diet or drinking water which would interfere with the

— conduct-of the study.

. Environmental Conditions

The environmental controls in the animal room were set to maintain room
temperature and relative humidity ranges of 65 to 79°F and 30 to 70%,
respectively. Environmental control equipment was monitored and adjusted
-@s necessary to minimize fluctuations in the animal room environment.
Light timers were set to maintain a 12-hour light/12-hour dark cycle and the
room ventilation was set to produce 10 to 15 air changes per hour. The
room temperature and relative humidity were recorded daily and were
within the specified ranges on each study day.

D. Experimental Prccedures

1. Study Group Design

‘The study group design and dosage levels tested were as follows:

No. of Animals Dosage Dosage
Dosage Level Volume
Group | Male Female Material | (mg/kg/day) | (uLfkg)
RODI
1 12 12 Water 0] 880
z iz 12 NAS 50 40
12 12 NAS 200 180

2. Justification of Dose Level Selection

Dosage levels for this study were selected in an attempt to produce graded
responses to the test article. The high-dose ievel was expected io produce
toxic effects, but not excessive lethality. The low-dose |3vel was expected
to produce no observable effects. Dosage levels were selected by the
Sponsor based on data from the range-finding study.
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3. Randcmization ar.i Greup Assionmen®

Onday -*, " .¢ anima!s viere weighed = 4 examined in detail for signs of
physica! dis - rdor (Cstaved slinical obsetvation). Anima's determined to be
suitable test subjucts we.. assignea to groups using a computer
randomization crogram. A separ 2 rz.u Limization was generated for the
main study aniraals and the toxicokinetic animals. The progtam ranked the
animals accorcing to day -1 body weights and randomly assigned the rats
to study groups.

Atrardemization, the animais were approximately seven weeks of age with
nody weights ranging rom 203 to 257 grarns for males and 149 to
190 grams for females. .

4. Treatment

Dosing preparati - s wers administered orall {ty gavage) as a single dose
caily for a minr .um of 90 corsecutive dz;5  Prios o each dose, the
gavage needis was wied clean with 4r; gauze *. . zi10ve test article
residue on the gavage needle  Individuar doses weie adjusted based on
the most recent body veight data ar o war~ reunded to the nearest 1, 50r
10 «L, depending on the accuracy ci the syringe “7it was used tor dosing.
The animals were dosed ":p ‘o and including the dav por to schedul=zd
necropsy.

E. Parameters Evaluated
1. Clinical Chbservations

General health/mortality and maribundity chenks »wre pertornied twice
daily, in the morning and afterncon. Cage-sid. cboervrlicrns were
performed between 30 and 90 minutes foliowing dosing  In addition,
detailed clinical observations were performed weekly pricr o dosine

2. Body Weights

Each animal was weighed prior to randomization on day 1. Dunrg the
study, individual body weights were recorded week'y. A £ .4t 23y weight
was recorded for each animal prior to necropsy on the ory »* scheduled
euthanasia (days 91/92).
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3. Food Consumption

- -~ - Individual food consumption was recorded on day -1 and weekly thereafter
on the same day as body weight measurements.

4. Clinical Pathology

Biood was collected from all animals on the day of scheduled euthanasia
(days 91/92) for evaluation of selected hematology and biochemistry
parameters. The blood samples were obtained via the orbital plexus while
the animals were under light isoflurane anesthesia. Feed was withheld
overnight prior to blood collection, however, water was available. Methods
for clinical pathology determinations are presented in Appendix D. The
following parameters were evaluated:

a. Hematology

Erythrocyte count (RBC)

Hematocrit (Hct)

Hemoglobin concentration {(Hgb)

Mean corpuscular hemoglobin (MCH)

Mean corpuscular hemoglobin concentration (MCHC)
Mean corpuscular volume (MCV)

Platelet count

Total and differential leukocyte counts

Reticulocyte count (Reticulocyte sfides were prepared but counts were not performed
since this was not deemed necessary by the Study Director)

b. Biochemistry

Alanine aminotransferase (ALT)
Albumin

Albumin/globulin ratio (calculated)
Alkaline phosphatase

Aspartate aminotransferase (AST)
Calcium

Cholesterol

Blood creatinine

Gamma glutamyl transpeptidase (GGT)
Gilobulin (calculated)

Glucose

Electrolytes (sodium, potassium and chioride)
Phosphorus
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Total bilirubin

Totai serum protein
Triglycerides

Urea nitrogen

5. Ophthalmology

Ophthalmological examinations were performed on all rats by
Dr. David A. Wilkie, a board-certified veterinary ophthalmologist, ~nce prior
to in-life initiation (day -1) and on day 85. Eyes were dilated using
0.5% Mydriacy!® ophthalmic solution prior to biomicroscopic and indirect
ophthalmoscopic examination.

. Gross Necropsy

All animals were subjected to a complete gross necropsy at the time of
death or euthanasia. The necropsy examination included evaiuatic - fthe
external surfaces of the body and all viscera. Five rats per sex per group
were euthanized on days 91 or 92 by carbon dioxide inhalation followed by
exsanguination, when possible. Each animal was dosed up to and
including the day prior to scheduled necropsy. The animals were fasted
overnight prior to scheduled euthanasia. A board-certified veterinary
pathologist, Dr. J. Dale Thurman, was present at the scheduled necropsies.

Fresh organ weights were obtained at scheduled euthanasia for the liver,
kidneys, adrenal glands, testes with epididymides, ovaries, spleen, thymus,
brain, thyroid and heart of surviving animals. Paired organs were weighed
together. The following organs and tissues, or representative samples,

i v bl bas i FEm i -
wers preserved in 10% neutral buffered formaling

Accessory genital organs (epididymides, seminal vesicles,
and prostate or uterus and vagina)

Adrenals

All gross lesions

Aorta

Brain (including sections of medulla/pons, cerebeliar cortex
and cerebral cortex)

Cecum

Colon

Duodenum

Ear (for identification only)

Esophagus

Exorbital lachrymal glands
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Eyes
; Femur (including articular surface) and bone marrow
PP IN -0~ S
' fleum
Jejunum
Kidneys
Liver (3 sections collected)
Lungs (infused with formalin) with bronchi
Mammary gland .
Mandibular lyrmph node
Mediastinal lymph node
Mesenteric lymph node
Pancreas
Peripheral nerve (sciatic)
Pituitary
Rectum
Skeletal muscle (thigh)
Skin
Spinal cord (cervical, midthoracic and lumbar)
Spleen
Sternum
Stomach (glandular/nonglandular)
Submaxillary salivary gland
Testes/ovaries
Thymus
Thyroid/parathyroid
Tongue
Trachea
Urinary bladder

7. Histopathology

All tissues and organs obtained at necropsy from all animals in the control
and high-dose groups, from all low-dose animals found dead, and the liver,
lungs and selected gross lesions obtained from surviving low-dose animals
atscheduled euthanasia were processed for histopathological examination.
The tissues were trimmed, embedded in paraffin, sectioned and stained
with hematoxylin and eosin. Histclogy processing was performed by
HistoTechniques, Powell, Ohio, and the tissues were examined
microscopically by Dr. Robert G. Geil, a board-certified veterinary
pathologist.
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[V. STATISTICAL ANALYSES

Body weights, weight gain, food consumption, clinical pathology and organweights
were analyzed by One-Way Analysis of Variance (ANOVA) [1]. When significance
was observed with ANOVA, group by group comparisons were peiformed using
the Tukey-Kramer method [2]. All tests were two-tailed with a minimum
significance leve! of 5 % (p < 0.05).

V. MAINTENANCE OF RAW DATA, RECORDS AND SPECIMENS

The remaining test article will be incinerated followi ng completion of all testing with
the compound. All original . aper data, magnetically encoded records, wet tissues,
blocks, slides and the final report will be transferred to the SLI archives and stored
for a minimum of ten years. The Sponsor will be consulted prior to final disposition
of these materials.

VI. RESULTS

A. Survival and Clinical Observations

Table 1 (Summary Data)
Appendix E (Individual Data)

Seven rats died during the s.udy as summarized in the tabie below.
Group Animal No./Sex Day of Death

10335/M 44

2 10390/F 70
10398/F 12 i
10391/F 42

3 10349/M 47
10401/F 63
10392/F 75

B 09
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Clinical abnormalities in the majority of animals that died were similar to those
seen in the surviving animals. The most notable of these involved the

: respiratory system and included an increased incidence of congested/labored
- Dbreathing, gasping and rales during both the daily post-dose cage-side
: observations and the weekly detailed observations for males and females in

the high-dose group. Similar findings were noted in the low-dose group but at

a significantly lower incidence.

B. Body Weights and Weight Gain

Tables 2 and 3 (Summary Data)
Appendices F and G (Individual Data)

There were no toxicologically meaningful differences noted in mean bedy
weights or body weight gains during the study. Body weight gain was
statistically decreased for the high-dose females during days -1 to 8, however,
this was not considered toxicologically significant. No other statistical
differences in body weights were noted during the study.

C. Food Consumption

Table 4 (Summary Data)
Appendix H (Individual Data)

No toxicologically meaningful differences were noted in food consumption data
throughout the study. Food consumption was statistically decreased for the
high-dose males during days 85 ) 90, however, this was not considerad
meaninaful. No other statistical difersncee in food consumption were noted

during the study.

D. Clinical Pathology

Tables 5 and 6 (Summary Data)
Appendices | and J (individual Data)
Appendix K (SLI Clinical Pathology Historical Control Data)

There were no statistically or toxicologically significant differences in
hematology data on days 91/92. For biochemistry data, albumin was
statistically decreased for the high-dose males on days 91/92, however, this
was not considered tcxicologically meaningful. There were no other
statistically or toxicologically meaningful differences in biochemistry data.
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E. Ophthaimology
Appendix L (Ophthalmology Reports)

No treatment-related  ~ular findings were observed during ophthalmological
examination. All findings were vonsidered typicai for this species and strain of
rat.

F. Gross Necropsy Observations
Table 7 (Summary Data)

Individual gross necropsy observaticins are included in the histopathology
report in Appendix M.

In animais that died during this study, the most notable internal abnormality
occurred in the lungs and generally included mottiing and mottiing with
consolidation. In animals that survived to terminal euthanasia, respiratory
abnormalities were again the mcst prominent observation. As noted above in
animals found dead, mottling of the lung was the most notable observation in
the high-dose males and females with foci on the lung and thymus observed
primarily in the high-dose males.

G. Organ Weights

Tables 8 and 8 (Summary Data)
Appendix M (Individual Data)

At scheduled euthanasia, absolute thymus weights were statistically decreased
and relative kidney weights were statistically increased for the high-dose
males. No other statistically significant differences in absolute or relative organ
weight data were noted.

H. Histopathology
Appendix N (Histopathology Report)
No test article-related lesions were observed in any of the tissues examined

from the low- or high-dose groups. All deaths in the study were attributed to
inadvertent aspiration of the test article, probably from deposition of a very
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- small amount of test article in the pharynx when the gavage needle was
withdrawn following dosing. Lungs of several rats which died had necrosis of
the bronchial epithelium and alveoli as well as edema with inflammatory

o s - changes. These changes are consistent with aspiration. Severali animals also
had necrosis and fib:inous exudate in the trachea as would be expected
following aspiration of an irritating substance. One surviving rat, group 3 male
#10354, also had severe necrosis of the trachea.

VIl. DISCUSSION

The potential toxicity of NAS administered to rats once daily for three months via
the oral (gavage) route of administration was evaluated in this study.

No toxicologically significant effects were noted during this study with regard to
body weight/weight gain, food consumption, clinical pathology and organ weights.
In addition, with the exception of the abnormalities noted grossly at necropsy and
microscopically in the lungs and trachea, all other tissue/organs appeared normal.

There were several notable findings that occurred during this study. A dose-related
increase in mortality, clinical abnormalities and gross necropsy findings was
observed in several low- and high-dose males and females and was thought to be
primarily associated with effects on the respiratory system. Based on the
histopathological examination of the lungs and respiratory tree, it is the opinion of
the Pathologist and Study Director that these findings were a secondary effect of
inadvertent aspiration of the test article following dosing and not a result of
systemic pulmonary toxicity. This conclusion is supported by the sporadic nature
ofthe clinical effects and gross necropsy findings observed during the in-life phase
of the study as well as the presence of necrosis and fibrinous exudate in the
trachea of several animals. In addition, the chemical nature of this compound (i.e.,
long chain hydrocarbon) is known to be i-ritating to the respiratory tree and the
puimonary abnormalities observed during this study would be consistent with a
chemical pneumonitis.

Although the cause of the aspiration can not be positively determined, itis possible
that a small amount of test article was deposited into the trachea as the gavage
needle was being withdrawn from the esophagus. In addition, test article may
have been forced from the stomach into the trachea by a build up of gas pressure
in the stomach/intestinal tract as several animr.als were noted to be bloated during
the study. However, direct pulmonary instillation of the test article during dosing
does not appear to be the cause.
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Vili. CONCLUSION

Based on the results of this study, oral administration of NAS did not produce any
direct systemic effects in male or female rats at dosage levels up to
200 mg/kg/day. Secondary pulmonary aspiration of the test article appeared to
produc> adverse effects in several animals. However, these aspiration-related
effects were not considered to be a result of test article-induced systemic toxicity.

Date

Rusty E. Rush, M.S., LAT, DABT
Study Director

IX. REPORT REVIEW

Date

Todd N. Merriman, B.S., M.B.A., LATG
Manager of Subchronic Toxicology

Date

Joseph C. Siglin, Ph.D., DABT
Vice President, Director of Research
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CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY that the microlmages appearing on this mlcroilého are accurate
and complets reproductions of the records of U.S. Environmental Protection Agency
~ documenta as delivered in the reguiar course of business for microfiiming.
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