The Procter & Gamble Company
Legislative & Regulatory Relations
PO Box 599 (C-06)

Cincinnat, OH 45201

WWW pg.com

November 21, 2006

OPPT Document Control Office (DCO)
EPA East, Rm. 6428
1201 Constitution Avenue NW
Washington, D.C.
ATTN: 8(d) Health & Safety Reporting Rule (Notification/Reporting) C@Nfu Al N N
= O CBI

Re: TSCA Section 8(d) Submission (71 FR 47310, August 16, 2006)
[EPA-HQ-OPPT-2005-0055; FRL-7764-7]

Dear Sir or Madam:

This submission is being made by The Procter & Gamble Company (P&G) in accordance with TSCA Section
8(d) health and safety data reporting requirements.

We are submitting health and safety studies for substances listed in the TSCA 8(d) final rule originally
published in the Federal Register on August 16, 2006 (71 FR 47310) and subsequently modified via two
Federal Register Notices published September 15, 2006 (71 FR 54434) and September 29, 2006 (71 FR
57439). Please note that some of the studies being submitted are for substances that are used by P&G
solely in FDA-regulated applications. While TSCA reporting obligations do not aprly for these materials, we
have included these safety data as information we believe is of interest to the Agency.

We have attached an index that lists the applicable chemical names and CAS Numbers listed in the final
rule and the corresponding study titles/descriptions. We have also attached a summary to each study to
facilitate the review of information being submitted.

if you have any questions regarding this submission, please do not hesitate to contact me.

Sincerely,
THE PROCTER & GAMBLE COMPANY

LS U

Richard J. Hackman

Associate Director

Regulatory & Technical External Relations
(513) 983-0534

hackman.n@pg.com
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Test Substance
CAS Number:
Identity:

Purity:
Remarks:

Method

GLP:

Report/Study Year:
Method/Guideline Followed:

Test Type:

Sludge Source:
Exposure Period:
Test Conditions:

Analytical Monitoring:
Results:

Results:

Remarks:

Data Quality
Reliability (Klimisch):
Reference

Report/Study Number:
Reference:

94-96-2
2-Ethyl-1, 3-Hexanediol
97% active

Test substance identified as B0859.01.

Yes
1985
Testing conducted in accordance with the protocol, as supplemented by

" Malcolm Pirnie’s Standard Operating Procedures.

Semi-Continuous Activated Sludge (SCAS) Removability

Avondale, PA Sewage Treatment — Activated Sludge

7-days

Test Material Loading: 20 mg/L as 97% active.

Test Material Addition: 1000 mg/L stock solution in deionized water
Total Organic Carbon (TOC) Level of Stock Solution: 0.676 mg C/mg
active '

Theoretical TOC for 2-Ethyl-1, 3-Hexanediol: 0.66 mg C/mg active
Temperature: 22 —23.5°C

No

Based upon Soluble Organic Carbon (SOC) over 7 days of exposure to 2-
Ethyl-1, 3-Hexanediol, the average % removal of 2-Ethyl-1, 3-
Hexanediol is 99.0% (95% confidence intervals £3.4%)).

There were no significant differences in % removal among controls or
replicate test systems.

85-029
The Procter & Gamble Company, 1985. Semi-Continuous Activated
Sludge (SCAS) Removability Test on B0859.01. Accession # 31559




SEMI-CONTINUOUS ACTIVATED SLUDGE
(SCAS) REMOVABILITY TEST ON
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Project Director
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Sem1~Cont1nuous Activated Sludge (SCAS)
Removablllty Test on B0859.01

1.0 EXPERIMENTAL PROTQCOL

The semi-continuous activated sludge test was determined

accordiné-toz .
Mr. K. W. Surowitz' protocol of 1 August 1985°
entitled "SCAS Removability Test on B0859.01."

Organic carbon analyses were performed utilizing a Dohrmann
Analyzer, Model DC 80.

Suspended solids analyses were performed pér Standard
Methods for the Examination of Water and Wastewater,

15th Edition, Method 209D.

Centrifugation of samples for soluble organic carbon
analyses was performed per WESTON's SOP 83-E002-
Centrifugation ‘Procedure.

2,0 TEST MATERIAL
TSIN B0859.01

Percent Active 97 .
Solubility =~ 4.2% in H,0 (20°C)
Color Colorless

Form Liquid

Theoretical TOC - 0.66 mg TOC/mg active
Date Received 8/21/85

-1~




3.0 TEST CONDITIONS
Temperature: 22°c - 23.5°.

Activated sludge was obtained from the Avondale Sewage
Treatment Plant, Avondale, Pennsylvania.

A stock solution of B0859.01 was prepared at 1000 mg/L
active by weight/volume with deionized water. The stock was
analyzed for total organic carbon (TOC) prior to the
acclimation period and was re-analyzed for TOC after the
last day of testing. The results.were as follows:

1000 mg/L Stock Solution Preparation 0.676 mg/mg active
1000 mg/L Stock Solution Post Test 0.685 mg/mg active
Test material was added to two units (Test 1 and Test 2) at
a concentration of 20 mg/L based on active ingredient. Two

units (Control 1 and Control 2) received no test material
and served as controls.

4.0 MISCELLA ROJECT I I

.Sludge units were set up 19 August 1985 and acclimated to
laboratory cénditions until 29 August 1985, The sludge was
then pooled and re-distributed, and the acclimation to test
compound was started. The test period began

5 September 1985 and was completed 12 September 1985.

The testing was performed at WESTON's Laboratory in West
Chester, PA. Kay H. Marks was the Study Director and
carried out the test initiation and data collection.

Test data may be found -in WESTON's Laboratory Notebook #611, .

pages 1-8.
-2=




5.0 RESULTS

Computer analysis may be found in Appendix A, including
organic carbon analyses data for the daily effluent samples.

Appendix B providés a description of the quality assurance
methods used to insure the quality of the data. '




APPENDIX &

COMPUTER ANALYSES
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APPENDIX B

QUALITY ASSURANCE METHODS




This report and related records have been audited by the
Quality Assurance Coordinator for adherence to protocol,
laboratory standard operating proéedures, and pertinent EPA
Good Laboratory Practices. If non-compliance items were
identified, management and the Study Director were notified
immediately for corrective action.

Audits for the study were conducted on the following dates:
24 August 1985

9 September 1985

5 October 1985

Dianne S. Therry

Quality Assurance Coordinator
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R~4 ‘ Laboratory Project No. 8lf’ﬂﬁr?

" PROTOCOL

SPONSOR: The Procter & Gamble Company, Cincinnati, Ohio
Roy F. Weston, Inc. -
LABORATORY: Weston Way
- West Chester, PA 19380 o
TITLE: Semi-Continuous Accivated‘SIudge (SCAS) Removability Test on B0859.01

OBJECTIVE: To determine the removabiiity of the test material in the SCAé
test systew, as measured by soluble organic carbon.

JUSTIFICATION FOR TEST SYSTEM: Most of our products are disposed of through
wastewater treatment systems and activated sludge is a common type of
wastevater treatment process. ‘

TEST- MATERIAL:

Sample Code B0859.01 Color colorless . Form liquid

% Active 97X Density .0.932543/::1!13 Solubility 4.2% in
. water (20°C)

Expiration Date in progress Other

Theoretical TOC 0.66 mg TOC/mg active
Storage Conditions - room temperature

Safe Bandling Precautions ~ harmful {f inhaled or absorbed; irritant.

The Sponsor accepts full responsibility for appropriate characterization and
stability verification of this test material.

TEST MATERIAL PREPARATION: o

(indicate test concentration and check appropriate preparation procedﬁre)

Test Material Concentration - 20 mg active/L

[x ]'For compounds soluble in water, prepare a stock solution of the gest
material at 1000 mg/L active by weight/volume with ASTM Type Il water or
equivalent. Analyze the stock solution for total organic carbon (TOC)
following the laboratory”s standard operating procedures. If the measured TOC
is not within 152 of theoretical, contact the Principal Investigator before
initiating the study. Refrigerate the stock solution between uses. On the
final day of testing, or as soon thereafter that is practical, reanalyze the
stock solution for TOC. Any significant change (>15Z) in the initial and final
measured TOC concentration should be discussed with the the Principal
Investigator and addressed in the final report.

[ 1 For insoluble compounds, the attached procedure is to be followed.
(include procedures for test material addition).

SYNTHETIC SEWAGE:
Feed of the following composition is used as synthetic sewage:

D-glucose 30 g
Nutrient broth 20 g
K,HPO, 13 g
Tap water 1 v




R-4 ' » Page 2

Prepare the synthetic sewage in small batches (1-2 L), bring to a boil on a hot
plate, and store under refrigeration when not in use. Discard the batch if a
scum forms on the surface or 1f the solution becomes turbid, indicating growth
of microorganisms. . '

TEST ORGANISHS:

Activated sludge is to be obtained following the laboratory”s standard
operating procedures from a municipal treatment plant receiving predominantly
domestic waste. » .

TEST PROCEDURE:

1. Setting up SCAS units. SCAS units are described in Figure 1 (attached).2
Two units are needed for the test materfal and two for the controls. Pass
the sludge through a 2 mm screen to remove large clumps. Take a suspended
solids reading (in duplicate) on the screened sludge following laboratory”’s
standard operating procedures. Based on this reading, distribute the’
sludge among the SCAS units such.that when the volume in each unit is
adjusted to 1.5 L with tap water, the suspended solids level will be
approximately 2500 mg/L. Units are to be set up the same day sludge is
obtained.

2. Dailly Operation. Aerate the units, as illustrated in Figure 1, for 23
1/2 hours (¥1/2 hr) at a rate of approximately 500 ml/min. At the end of
this period, turn off the air and allow the sludge to settle for approxi-
mately 30 minutes. Then draw off 1 L of effluent (by opening the hose
connected to a drain hole located at the 500 ml mark on the chamber).
Replace with 1 L of the appropriate influent to bring the volume back to
1.5 L and turn on the air. This process is repeated on a daily basis.
Aeration time for the first day of both the sludge and test material
acclimation periods can be varied to select a convenient time for
subsequent daily maintenance.

3. Sludge Acclimation Period. Feed all units (see Daily Operation) 10 ml
synthetic sewage and 990 ml tap water daily for a minimum of four days
prior to initiation of the test material acclimation period. With fresh
sludge, it is sometimes difficult to obtain good settling during the first
week or ten days. If after 30 minutes of settling the sludge level is not
below the 500 ml mark, siphon effluent off the top until the sludge level
is reached and bring the volume back to 1.5 L with synthetic sewage plus
tap water. Double strength synthetic sewage (20 ml/day) may be fed to help
maintain suspended solids at 2500 mg TSS/L. Units must be maintained at
the standard feed level of 10 ml/day and good settling must occur for a
minimum of four days prior to initiating the test material acclimation
period. If good settling is not obtained within 21 days, new sludge should

be obtained.

4. Sludge Distribution. On the day addition of the test material is to

start, composite the settled sludge from all units. Take a suspended
solids reading in duplicate on the settled sludge, and add the volume
needed in each unit to bring the final suspended solids reading to 2500
mg/L. All units are then fed 10 ml of synthetic sewage, the appropriate
amount of test material, and enough tap water to bring the final volume to
1.5 L.
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Test Material Acclimation Period. The test material is added to the test
units incrementally for a 7-day acclimation period (see Daily Operatiom).
On the first day, add enough of the stock solution to bring the test
material concentration in the influent to 20 percent of the final tes: '’
concentration (see Test Material Preparation) Increase this by 20% on a
daily basis for five days until the final test concentratioan is reached.
Feed the final test concentration for two more days. This completes the
test material acclimation period. The fourth feeding of the final test
concentration begins the testing period.

During this acclimation period, all units, including the countrol units, are

fed 10 ml synthetic sewage and enough tap water to bring the finmal volume

to 1.5 L. Daily effluents are discarded.

Testing Period. On a daily basis, withdraw 1 L of effluent from each

unit and save it for analysis. Replace the effluent with a comparable
volume of influent which contains 10 ml synthetic sewage, appropriate
amount of test material (except for control units), and enough tap water to
bring the final volume to 1.5 L (see Daily Operation). Conduct the test
for 7 days. ;

Effluent‘Analysis. Within one hour of collection, prepare effluent
samples for SOC measurements following laboratory”s standard operating
procedures. Samples are to be refrigerated until analyzed.

Temperature and Lighting. Test temperature should be checked dajily and
be in a range of 23 + 3°C. SCAS units should not be in direct sunlight
and room lighting should only be on during daily maintenance.

CALCULATIONS -~ STATISTICAL ANALYSIS:

2.

To be performed by (check one): [ x] Laboratory [ ] Spousor, after
receipt of final report. If by Spomsor, Item 12 in the Regorting-section
is not applicable.

For the two blank (control) units, an analysis of variance (ANOVA) is .
ﬂerformed on the carbon data to ascertain whether there is any significant
difference between the two replicates. (The ANOVA includes sources to:
replicates, days, and a repliate x day indicatiom, which is the measure of
inherent error.) The remainder of the calculations assumes no statistical
difference between the control units. If there is a statistical ’
difference, the Principal Investigator is to be contacted. Agreement to
the acceptabllity of the study and alternate calculation methods should be
documented and discussed in the report.

For each day of the test, calculate the X carbon remaining in solution by
subtracting the average carbon in the control units (blank) from the carbon
in the test unit. Next divide this mumber by the amcunt of test material
carbon added (based on theoretical TOC) and multiply by 100, according the
the following formula:

% carbon remaining =

100 x carbon in test unit (mg/L) - average carbon in blanks (m g/L)
Test material carbon added to test unit (mg/L)

Calculate the percent removal by aubtracting the % remaining from 100
percent. (If more carbon was removed in the test units than the control
unit, the % removal will be revorted as oresrawr eha= 10NY
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For each test unit, perform an ANOVA as in #1, on the Z removals to
determine if the replicate units are significantly different. If they are
not, an overall average removal can be computed for the test material. If
these units are significantly different, an average % removal is to be
reported for each unit. For each of these cases, a 93X confidence interval
can be calculated for the average % removals, using the error term
(replicate x day) from the ANOVA in the computationms.

RECORDS TO BE MAINTAINED: All records necessary to reconstruct the study and -
demonstrate adherence to the Protocol.

PROTOCOL CHANGES:- If a change in the approved protocol becomes necessary,
verbal agreement should be made between the Study Director and Sponsor”s
Principal Investigator. As soon as practical thereafter, this change aund the
reasons for it should be put in writing, approved by both persons, and attached
to the protocol as an addendum.

REPORTING: 'The report is to be a typed document in triplicate, describing

the results of the study and is to be signed and dated by the Study Director, -
Quality Assurance Officer and Laboratory Manager. It is to include, btut is not
limited to, the following:

1. Identification of test material by sample code, percent active, theoretical
TOC, color, form and date received.
2. Procedures followed for test material preparation and addition.

3. Test material concentrations.
Reference to the Protocol (title, author and date) and addenda if made,
Test Methods, and any analytical or standard operating procedures used.
Any Protocol deviations and their implications.
Reference to laboratory notebook or other file containing raw data.

Starting and ending dates of study.
Procedures followed for preparation of effluent samples for carbon analyses.

TOC analysis 'on stocks reported as mg carbon/wg active.
Daily SOC results as mg SOC/L on all test and control units.

Daily % removals for all test units.
Average % removal with 95% C.I. Ic¢i the test units and a svmmary of the

statistical analysis.
13. Temperature range recorded during test petiod.

Activated sludge source.
15. Description of the quality assurance methods used to insure the quality of

the data.

REFERENCES: _

1. "Standard Specification for Reagent Water”, ASTM Committee D-19 on Water,
'ASTM Designation D1193-74, June 27, 1974.

2. "A Procedure and Standards for the Determination of the Biodegradability of
Alkyl Benzene Sulfonate and Linear Alkylate Sulfonate. J. Amer. 0il Chemn.
Soc. 42 (1965) 1-16. ’
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ALTERNATE PRINCIPAL INVESTIGATOR _ R.'H. Hall . PHONE: _(513) 530-3347

NOTED: _J. W. Williams . %~ PHONE: (513) 245-2120

APPROVED: K. G. Surowitz 7@,414.:‘7 8’/ /!/ PHONE: (513) 530-3332

Principal Investigator " Date

TO BE COMPLETED BY STUDY DIRECTOR:

Project No. gj’ﬂ;,?

_ Estimated Starting Date __ Defined As: 24 bizult of ik g inn

v
4

Estimated Reporting Date

Date Test Material Received YA"’/]XS‘
/

Approved 7, &N 'ﬂJW/ . g R far
Study Director TDate

KGS003/pc3
8/1/85
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TEST SUBSTANCE CHARACTERIZATION REPORT (TSCR) s
Side 1 of 2
} 4 . .

+ SEBCT.

Te3t Subatauce Ideatification Nuwber (TSIN): _30859.01
Safety Test Request Nusber: BSBTS- _835.03
Principal Investigator: K. G. Surowits

Product or Ingredient: _2-ethyl-l,3-hexanediol (ETHED)  Brand Notebook Ref:
Physical Description: ear, viscous iiquid Solubility: 4.2% in water (20°C) ~ pH: I.L

Recommended Storsge Conditions: room temperaturs ‘Expiration Date: in progress

Bazards (i.e. flammadility, toxic gases): harmful if inhaled or absorbedi ;rriunt
Dapt. of Transportation Hazasrd Classificstion: non-hazardous CAS No.‘%"7: 94-96-2

Tormulated Composition (®)

Nominal N Stock
Mol. Lewsl Acceptable Code Lot Nuwmbe:

C:ggonant (e) Wt. (X by we.) Range No. Supplier (NB-Ref.)

2-ethyl-1,3 146.23 972 Aldrich 3007LL

hexanediol
(isomsr
mixture)

(a) include CAS mumber(s) for the three most ma jor components of a formulation or for
ingle chemical products. Footnote to the material with which the respective

ousber is associated.

(®) 1f informstion roquutod is not known, then the symbol NK will be entered.

() Chemical names vhich are inconveniently lona may be abbreviated in tables but
should be listed in full in referenced footnotes. Non-chemical names, such as
Tergitol 15-5-0 or Yellow Dys £10, ‘may not be acceptable but should be previeved
vith the responsible tozicologht. Nondefinitive !.dentiflcnuon (e. 3. Arquad, BC-

base) is not acceptabdle.
The above informstion provided by: K& SuMuJ/‘I‘z 75 f’f
(Nau) (s mtu ) Date)

The above information reviewed asnd accepted by: _
Principal Investigator: KG p&ﬁa“/ilia.' Mqﬂ
, . . (Signatute)

(Nane)

TSCR1
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TEST SUBSTANCE CHARACTERIZATION REPORT (TSCR) .

‘'

81de 2 of 2

Test Substance Identification Number (TSIN): B0859.01

v " Analyzed Composition

Date’ Submitter ' . Estimated Measured Testing
Submitted Code Analysis Code/Analysis Value Value Laboratory

Commercial sample (Aldrig:h Chenical Co.) No Analysis performed.

.
HE
¢

Analytical Inforwation Verified By:
- (S{goature)

-

This test substance is suitable for environmental (nonrclinical) safety testing.

‘ Principal Investigator: %’J.ﬁ Date: 74/ 2;21

(snuatuu)(

This test substance is suitable for human (clinical) safety testing.

Principal Investigator:

{Signature)

KGS001/pc)
1/12/85
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Test Substance
CAS Number:
Identity:

Purity:

Remarks:

Method
GLP:
Report/Study Year:

Method/Guideline Followed:

Test Type:
Species:

Exposure Period:
Media:

Treatments:

Remarks:

Analytical Monitoring:
Resuits:
Results:

Remarks:

Data Quality
Reliability (Klimisch).

Reference
Report/Study Number:
Reference:

94-96-2

2-Ethyl-1,3-Hexanediol

97% active

Test substance identified as B0859.01

'Yes

1986
U.S. EPA, 1975. Methods for acute toxicity tests with fish,
macroinvertebrates, and amphibians. Ecological Research Series (EPA-

860/3-75-009).

- Acute Fish Toxicity —~ Static

Bluegill sunfish, Lepomus macrochirus

Total Length: mean = 38 mm, range = 26-46 mm; n = 10

Wet weight: mean = 0.69 g, range = 0.22-1.22 g; n= 30
96-hour
Freshwater — Deionized, reconstituted well water

Total hardness as CaCog; 42 mg/L

Total alkalinity as CaCO3: 31 mg/L

pH: 7.6

Specific Conductivity: 170 ymhos/cm

Test Temperature: 22°C
1000, 600, 360, 130, 78 mg/L of 2-Ethyi-1,3-Hexanediol based on 98.6%
active. Material appeared to be in solution at all treatment levels.
Protocol Deviation: The protocol states that the test material is 97 %
active. The sample container specified that the sample was 98.6 %
active ingredient. During the study the nominal test concentrations were
calculated based on 98.6 % active ingredient. This difference in reported
% active ingredient of 1.67 % was considered an insignificant effect on
the caiculated nominal treatment concentrations.
No

The 96-hour LC50 for Bluegilt sunfish magna was estimated by non-
linear interpolation to be 280 mg/L with a 95% confidence interval
caicuiated by binomial probability to be 220-360

Surviving fish at all treatments were surfacing.

Protocol Deviation: The protocol states that the dissolved oxygen
concentration in the control solution must be maintained at >40% of
saturation throughout the study period. During the initial 24 hours of the
test, the dissolved oxygen concentration in all exposure solutions
remained 2 45% of saturation. The dissolved oxygen concentrations after
24 hours of exposure ranged from 14 to 27% of saturation. Comparison
of the 24 and 96 hour LC50 values (320 and 280 mg/L, respectively)
demonstrates that the number of mortalities occurring after 24 hours was
not significant. This deviation did not affect the results of the study.

BW-86-1-1928
The Procter & Gamble Company, 1986. Acute Toxicity of B0859.01 to
Bluegill (Lepomis macrochirus). Accession # 32348




ACUTE TOXICITY OF B0859.01
TO BLUEGILL
{Lepomis macrochirus)

TOXICITY TEST REPORT
SUBMITTZD TO
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REPORT #BW-86-1-1928
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SUMMARY
- 96~Hour Static Acute (LC50) Test wi % Bluegill
Springborn Bianomics, Inc.

790 Main Street
Warcham, Massachusetts 02571

SPONSOK: The Procter & Gamble Company

TEST PROTOCOL: Static Acute Freshwater Fish Toxicity Study of
B0859.01; Principal Investigator, K.W. Surowitz;

8/1/85.
REFORT NUJBER AND DATE: #BW-86-1-1928, April, 1986
STUDY NUMBER: 1011-0885-6142-100
MATERIAL: B0853.01 DATE RECEIVED: 20 August 1985

L

DESCRIPTION: a clear colorless liquid tested as 98.6% active
ingredient

i

TEST DATE: 4-8 October 1985

l

SPECIES: lLepomis macrochirus
Total length: Mean = 38 mm; range = 28-46 mm; N = 30

i

r

Wet weight: Mean = 0,69 g; range = 0.22-1,22 g; N = 30

Source: Commercial £isl. supplier in Connecticut

!
i
|
!
[
{
!
¥
!
i
,i"

DILUTION WATER: Deionized, reconstituted well water
pH: 7.6
Specific conductivity: 170 wrnhos/cm
Total hardness as CaCO3: 42 mg/L
Total alkalinity as CaCO3: 31 mg/L

TEST TEMPERATURE: 22°C

NOMINAL TEST CONCENTRATIONS: 1000, 600,. 360, 220, 130, and 7€ mg/L
of B0859.01

RESULTS: The 96-hour LCS0 was estimated by nonlinear interpolation
to be 280 mg/L with a 95% confidence interval calculated by
binomial probability to be 220-360 mg/L.




INTRODUCTION

The purpose of this study was to estimate Ehe acute toxicity

(LCS0) of B0B59.01 to bluegill (Lepomis macrochirus) under static
test conditions. The LCS0 is defined as the concentration of the

test material in dilution w;ter which causés mortality of 50% in
the exposed test population after a fixed period of time. This
value is often wused as a relative indicator or potential acute
hazards resulting from release of the test material into agquatic
environments. A 96-hour definitive test was conducted from 4-8
October 1985 at the Springborn Bionomics, Inc., laboratories in

Wareham, Massachusetts. All raw data produced during the study are

stored at the above location.

MATERIALS AND METHODS

The B2859.01, a clear colorless liquid tested as 98.6% active
ingredient, was recelved from The Procter & Gamble Ccompany,
Cincinnati, Ohic, on 20 August 1985, Test concentrations are
reported as milligrams of 50859.01 per liter of solutiom (mg/L).

Procedures used in this acute toxicity study followed those
described in "Methods for Acute Toxicity Tests with Fish,
Macroinvertebrates and Amphibians" (EPA, 1975) and the protocol
entitled "static Acute Freshwater Fish szicity Study of B0859.01"
(K.W. Surowitz, Principal Investigator, 1 August 1985) issued to
Springborn Bionomics, Inc., by the Prccter & Gamble Company,

Cincinnati, Ohio.




The bluegill (Bicnomics lot #85A14A) were obtained from a

. commercial fish supplier in Connecticut and held in a 500-L
fiberglass tank under a photoperiod of 16 hours light and 8 hours
darkness. The well water which flowed into this tank had total
hardness and alkalinity ranges as calcium é;rbonate (Cacoa, of
32-33 mg/L and 24-26 mg/L, respectively, and a specific conductance
range of 110-130 micromhos per centimeter (umhos/cm) (Weekly
Gravity Feed Tank Water Quality Analysis Logbook). Other
parameters monitored in the holding tank were a pH of 6.8, a
dissolved oxygen concentration range of 96-99% of saturation and a
flpw rate of 8.6-9.9 tank volume replacements/day (Weekly Record of
Fish Holding Water Characteristics). The temperature range in the
holding tank was 21°C during this period., Test fish were
maintained under these conditions for a minimum of 14 deys. The

£ish were fed:a dry commercial pelleted food, ad libitum, daily

except during the 48 hours prior to testing. There was no
mortality of the test fish population during this 48-hour perioed
{Daily Record of Fish Holding Conditions). The mean wet weight of
the test fish population was 0.69 g (range 0.22-1,22 g, N=30) and
the mean total length was 38 mm (range 28-46 wmm, N=30) (Fish Welight

and Length Log).

A sodium lauryl sulfate reference test was conducted with the
test fish population from 16-20 Septembef 1985. The resulting
96-hour LCS50 was 6.8 mg/L (95% confidence interval 4.6~10 mg/lL)

(Reference Test Log).




The toxicity test was conducted in 19.6~L glass jars which
contained 15 L of test solution. The test solution depth was 27.5
cm with a surface area of 545 cm2. The dilution water used was
soft water reconstituted from deionized water according to
recommended procedures (EPA,'i975). This water had a total
hardness and alkalinity as CaC03 of 42 mg/L and 31 mg/L
respectively; pH of 7.6; and specific conductivity of 170 umhos/cm
(Reconstituted Water, Water Quality Analysis log).

A cloudy stock solution of 150 mg/mL was prepared by diluting
38.03<¢ grams of B0859.01 with distilled water to volume in a
250-mL volumetric flask. The appropriate volume of stock solution
was then added to 15 L of dilution water in each test jar and mixed
by stirring with & glass rod. One control jar was established
containirg the same dilution water and maintained under the same

conditions as the test jars hut containing no B0859.01.

All test solution temperatures were controlled by a system

designed to maintain temperatures at 22 t 1°C, Test solutions were
not aerated. The photoperiod during testing was the same as that

provided in the fish culture area.

Ten bluegill selected impartially from the holding tank were
placed in each test jar within 15 minute; after the test solutions
had been prepared. The resulting test organism loading
concentration was 0,46 grams of biomass per liter of test
solution. Fish were not fed during exposure.

4




All jars were examined after 0, 24, 48, 72 and 96 hours of
exposure as follows: mortalities were recorded, dead £ish were
removed, and observations of the fish and the physical
characteristics of rhe test solutions were recorded. Dissolved
oxygen concentrations and pH wete'measu:ed in the control and all

test concetityations, and temperature was measured in the control

jar.

Tota! hardness concentrations presented in this report were
measurcd by the EDTA titrimetric method and total alkalinity
concentrations were determined by potentiometric titration to an
endpoint of pH 4.5 (APHA et al., 1985). Specific conductivities
were measured with a Yellow Springs Instrument Company (YSI) Model
#33 salinity-conductivity-temperature meter and probe. pH was
measured with an Instrumentation Laboratory Msdel #175 pH meter and
combination electrode, Dissolved oxygen concentrations were
measured with a ¥YSI Model §57 dissolved oxygen meter and probe.

Temperatures were measured with a Brooklyn alecohol thermometer.

Statistics

The concentrations tested and the corresponding mortality data
dexived from the toxicity test were used to estimate median lethal
concentrations (LC50) and 95% confidence intervals at each 24-hour
interval of the exposure period. The LCSO is defined as the
concentration of the test material in dilution water which caused

mortality of 50% of the test organism population at the stated

exposure interval. A computer program (Stephen, 1982 and 1977) was

5




used to obtain a point estimate of the LCS50 by nonlinear
interpolation (i.e., logarithm transformati 1 of the concentration
and the anyle transformation of the percent dead). The $5%

confidence interval was calculated by the binomial probabiilty

method,

= W W e o§

RESULTS .

-
-~

E - The nominal test concentrations, the corresponding cummlative
- mortalities and the observations made during the test are presented é
K ' in Table 1. "able 2 summarizes the 24-, 48-~, 72- and 96-hour :
LCS0's, and ¢urvesponding 95% confidence intervals. The 96-hour . ‘ h
LCS0 for bluegill exposed to B0859,01 was estimated by nonlinear .

interpolation to be 280 mg/L with a 95% confidence interval
- calcu.ated by binomial prcbability to be betwaen 220 and 360 mg/L. i )

- The pd's, dissolved oxygen concentrations and temperatures measured

b durlng the toxicity test are peese+ <4 in Table 3.

T
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Protocol Deviation

The protocol states that the test material is 97 percent
active ingredient. Tne sample container specified that the
sample was 98.6 percent active ingredient. During this study
the nominal test concentrations were calculated based on 98.6

percent active ingredient (telephone communication --

J. Williams, 7 January 1986).

The protocol states that the dissolved oxygen concentration in
the control solution must be maintained at >40 percent of
saturation throughout the stud, period. During the initial 24
hours of the test, the dissolved oxygen concentration in all
exposu}e solutions remained 245% of saturation. The dissolved
oxygen concentrations after 24 hours of exposure rangzsd rfrom
14 to 27% of saturation. Comparison of the 24- and 96-hour
LC50 values (320 and 280 mg/L, respectively) demonstrates that
the number of mortalities occurring after 24 hours was not
significant., Based on these data, it is SBI's opinion that
thig deviation 4id not affect the results of the study and
that the reported LCS50 values accurately estimate the acute

toxicity of B0859,.01 to bluegill.

Y Smprsns 430kt

Donald C. Surprenant date
Director, Aquatic Toxicology

. 8 w q[.\./u

Richard B, Nicholson date
Study Director
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The data contained in this feport were audited by the
Quality Assurance Unit to assure compliance with the protocols,
étandatd operating procedures and the pertinent EPA Good
Laboratory Practice Regulations on the following dates:

10 November and 16 December 1985, 14 January and 7 April 1986.

.If discrepancies were found, reports were made immediately to

the Study Director hqd management. It is the opinion of this

Unit that these data accurately reflect the ‘raw data generated

during th.s study.

. . 0 e, T¢

Robert E, Bentley
Director, Quality A87prance

and Special Projects




SUBMITTED BY: Springborn Bionomics, Inc.
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Doneld C. Surprenant
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4

o

Table 1. Concentrations tested and corresponding cumulative
mortalities of bluegill (Lepomis macrochirus) exposed to
B0859.01 for 24, 48, 72 and 96 hours.

Nominal

concentration Cumulative Mortality g%% . ' .
(mg/L) 24-hour ~ 48-hour .72-hour Sé~hour :

o 4
o
[~
2]

control 0 0
, 78 0. 0 02 02 ;
"! ' 130 0 0 0d 02 ;
) : . 220 0d 08 oa 0a ‘
* {
f - 360 708 902 100 100 : .
- 600 100 100 100 100 ' b
- 1000 100 100 100 100 l
ol 1
n 8711 surviving fish were at the surface of the test solution. i .
" |
o |
x ;
H {
|
!. - !
[ i
|

A

PO DU S

11

r
Y




Table 2. The LC50 values and 95% confidence intervals for bluegill
(Lepomis macrochirus) exposed to B0859.01.

Confidence Limits
LCS50 Lower Upper
(mg/L) (mg/L) {(mg/L)

24-hour 3202 2200 6000
48-hour 3002 2200 3600
72-hour 2802 2200 360P
96-hour 2802 2200 3600

81,050 value estimated by nonlinear interpolation

bgsy confidence limits calculated by bincmial probability




Table 3. pH, dissolved oxygen concentration, and temperature
measured during 96-hour expoesure of bluegill (Lepomis
macrochirus) to B0859.01.

Nominal
concentration .
{mg/L) 0-hour 24-hour 4{ hour 72-hour 96~hour

A. pH
controli 7.6 6.7 6.6 6.5 6.5
78 7.4 6.6 6.6 6.4 6.5
130 7.4 6.7 6.6 6.3 6.3
220 7.3 6.6 6.5 6.5 6.5
360 7.3 6.7 6.6 . 6.5 = ~uud
600 7.3 6.7 -2 -—-d =
1000 7.3 6.6 SRl -—d ~uald
B, Dissolved Oxygen, mg/L (% saturation in parentheses)

control 9.2 4.4 1.7
(104) (50) (19}

9.2
(104)

9.2
(104)

9.2
(104)

9.2
(104)

9.2
(104)

9.2 e2 .
(104) (48)

Temperature (°C)

o
.
-~

78

0.9
(10)

an e w
~

Hé OF O+ NOo w
~—

—

-—

&

[T 1Y
—

B AN Ul g g .

control 22 22 22 22 22

3Measurement of parameter not reguired at stated time interval due
to mortality of 100% of the test population at the previocus 24-hour
interval.




Laboratory Study No./u//:0885.0r42./0v
PROTOCOL

SPONSOR: The P ie ;
i SR AR T, et 0N

LABORATORY: 790 Main S,
— Wareham, MA 02571
TITLE: Static Acute Freshwater Fish Toxicity Study of _B0859.01

OBJECTIVE: To determine the 96 hr LCg, of the test material to a
freshiater fish specics.

JUSTIFICATION FOR TRST SYSTEM: 7The bluegill (Lepomis mscrochirus) is a
readily available freshwater flsh species, op which a large awount of toxicity
data exists, and is recommended by the USEPA" g3 a standard test organism,

TEST MATERIAL:

Sample Code  BOR59.01 Color _ colorless Form __liquid

Zhctive 97X Demsity _0.9325 g/em® Solubility _4.2% in water (20°C)

Expiration Date _in projress Other

Storage Conditions ~ room tempersture
Safe Randling Precautions ~ Harmful if inhaled or absorbed; irritant.

The Sponsor accepts full responsibility for appropriate characterization and
stability verification of this test material.

TEST MATERIAL ADDITION/PREPARATION: All calculations and measurements are to
be based on the active ingredient. The maximum concentration to be tested is
1000 mg/L active ingredient.

TEST ORGANISM:

Species ~ Bluegill (Lepomis macrochirus)
Age ~ All fish from the same year class.

Weight ~ Average is oot to exceed 1.2 g.
Length = The largest fish is to be no smore than twice the standard length of
the shortest fish.

Al fish must be in holding for a minimum of 14 ‘days prior to starting the
test. Fish are to be acclimsted to the test temperature for a minimum of 48
hours in the "dilution water™ or wster of similar chemical composition to the
“dilution vater”. Pish are not to be fed during this acclimation period or
during the test perfod. A group of fish must not be used if individuals appear
to be diseased or otherwise stressed or 1f wore than 3% die duriang the 48
hours.

1USEPA, Comuittee on Methods for Toxicity Tests with Aquatic Organisus
(1975). Methods for Acute Toxicity Tests with Pish, Macroinvertebrates, and
Auphidians, EPA~66073-75-009,




R-5 ' Page 2

TEST CONTAINERS: Wide mouth glass jars (approximstely 20 L capacity)
containing 15 L of test solution.

DILUTION WATER: Soft reconstituted vater prepared as descrided ia
USEPA",p. 14~20. Do not use dechlorinated water. .

TEST CONDITIONS: .

(1) Maintain tempersture st 22 + 1°C.

(2) The dissolved oxygen concentration in each test container must be at least
90% of saturation on Day 0, and for the control, must remain greater
than 402 of saturation throughout the test,

(3) The biomass to water ratio must not exceed 0,8 g/L.

(4) A control and at least five concentrations of the test material are to be
used. Except for the control, the concentration of test material in each
treatment must be at least 56% of the next higher one.

OPERATION:

Ten fish are randomly assigned to each tzst container, following the
'1aboratory”s standard operating procedurcs, within 30 minutes after the
addition of the test naterial. Onc trestment must have killed or affected more
than 65% of the fish, and one treatment (mot the control) must have killed or
sffected less than 35% of the exposed fish. The test is conducted for 96
hours, commencing when the test fish are first exposed to the test material.

1f any additive (e.g. solvent) is used to solubilize the test material, auother
control containing the greatest amount of solvent present in any other
container is also required. A test is not valid if there is greater than 107
wortality in either control.

WATER CHEMISTRY: Diasolved oxygen (DO) and pH are determined at O, 24, 48,

72, and 96 hours in all test concentrations, including the controls. When 100%
sortality 4s observed in s test concentration, determinations are to be made,
but further determinations for that concentration are discontinued.

SPECIAL INSTRUCTIONS (If any, for operation, sampling, analyses, or
monitoring):

RANGE~FINDING TEST: To be conducted at the discretion of the laboratory
unless otherwise specified.

OBSERVATIONS: Observations conceraing mortality, morbidity, and behavior are
to be recorded for all test concentratioms, Of specific interest, but aot
exclusive to, are those discussed in USEPA", p. 38~39., Obeervations are uade
at 24, 48, 72, and 96 hours, st which time dead fish are removed.

CALCULATIONS: Test results are used to calculate the 96 hour LCgg. The 24,

48, and 72 hour LCgq"s are calculated when possible. The LCgq s defined

as the calculated concentration of the test material which causes 50% aor.ality
in populations of test fish at the specified time of exposure. Results are to
be calculated and reported on the basis of added (nominal) test concentrations
or from concentvations confirmed by actual analyeis, if requested.

Pl




R-5 Page 3

RECORDE TO BE MAINTAINED: All records necessary to reco:'\scruct the study and
demonstrate adherence {0 the Protocol.

PROTOCOL CHANGES: If a change in the approved protocol becomes necessary,
verbal agreement should be made between the Study Director and Sprozor’s

' Prinefpal Investigator. As soon as practical thereafter, this change and the
reasons for it should be put fn writing, apjcoved by both persons, and attached
to the protocol as an addendum.

KEPORTING: The report s to be a typed document in txiplicate, describing
the results of the study and is to be signed and dated by the Study Director,
Quality Assurance Officer and Laboratory Manager. It is to fnclude, but 1s not

limited ta, the following:

1) 1dentification of test material by sample code, percent active, color,
form, and date veceived.
Procedures followed for test material preparation and addition.
Referencs to laboratory notebook or other file containing raw data.
Date definitive test vas conducted.
Species tested, source, mean ar . range of the length and weight.
Percentage mortality in all te. containers, including tbe coantvol.
Calculated LCs; values, 95% confidence intervals, and reterence to the

sethod usnd to calculate these values. '
Descripcion of dilution water used, including a range of the measured pH,

+hardness, alkalinity, and conductivity.
All temperature, pH, snd DO determinations and all visual observations.
10) Laboratory Study Number.
11) Reference to Protocol (title, suthor, and date) and addenda if made, and
any snalytical procedures used.
12) Ay Protocol deviations and their implications.
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Test Substance
CAS Number:
Identity:

Purity:

Remarks:

Method
GLP:
Report/Study Year:

Method/Guideline Followed:

Test Type:
Species:

Exposure Period:
Media:

Test Conditions:

Treatments:

Remarks:

Analytical Monitoring:

Resuits:

Remarks:

Data Quality
Reliability (Klimisch):

Reference
Report/Study Number:
Reference:

94-96-2

2-Ethyl-1, 3-Hexanediol

97% active

Test substance identified as B0859.01

'Yes

1986
Not stated.
Algistatic Determination
Microcystis aeruginosa
Inoculums came from a 7-day old stock culture which had
previously been maintained in AAP medium for at least three
transfers.
14-days
APP (Algal Assay Procedure Medium)
pH: 7.5 +1.0
Light level: constant 2153 + 323 lumens / m’
Temperature: 24 £ 2 °C
Flasks were continuously shaken at 100 x 10 oscillations / minute
Definitive Test - 100, 180, 320, 560, and 1000 mg/L of 2-Ethyl-1, 3-
Hexanediol based on 97% active. Material appeared to be in solution at
all treatment levels.
A range-finding test conducted using test material at concentrations from
0.1 to 1000 mg/L. had indicated that test concentrations from 100 to 1000
mg/L would be appropriate for definitive testing.
No

Based upon the hemacytomter counts after 5 days of exposure to 2-
Ethy!l-1, 3-Hexanediol, the algicidal concentration was determined to be
144 mg/L (95% confidence limits 55-336 mg/L).

Algal cultures exposed to definitive testing concentrations were

- subjected to the recovery phase. All transferred cultures exhibited

growth, but the degree of recovery was limited and was inversely related
to the exposure concentration.

A factor contributing to the relatively low population densities in the
transferred cultures may have been the small number of cells used to
begin the recovery phase. However, since at least some degree of
recovery was observed at all test concentrations, the algicidal
concentration is greater than 1000 mg/L

165-09-1100-1
The Procter & Gamble Company, 1986. The Toxicity of B0859.01 to
Microcystis aeruginosa. Accession # 32358
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I. SUMMARY

An algal toxicity test was conducted for the Procter and
Gamble Company, Cincinnati, Ohio by Malcolm Pirnie, Inc.,
White Plains, NY during the period March 7 to March 21, 1986.
The objective of the study was to determine the algistatic
concentration of the test material B0859.01 to the freshwater
blue~green alga, Microcystis aeruginosa. Algal cultures were
exposed to a series of nominal concentrations (100 to 1000
ng/L) of the test material for five days. At the end of five
days, algal cells from cultures with populations less than or
similar to the initial inoculum level were transferred to test
material-free medium, Transferred cultures were then incu-
bated for a nine-day recovery period. Biomass was estimated
during the assay by cell counts using an electronic particle
counter and also by using a hemacytometer and microscope.

The algistatic concentration 6f B0859.01 to Microcystis
aeruginosa was determined to bhe 144 mg/L (95% confidence
1imits 55-336 mg/L). Cultures that had been exposed to 180,
320, 560 and 1000 mg/L were subjected to the recovery phase,
in addition to the control. All transferred cultures =zhibit-~
ed growth, but the degree of recovery was inversely related to
the exposure concentration. The algicidal concentration is

greater than 1000 mg/L.
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II. INTRODUCTION

Payne-and Hall (1979) developed an algal toxicity test
specifically for use in the environmental safety assessment of
new chemicals. The procedure, based upon the Algal Assay Pro-
cedure Bottle Test (EPA, 1971; Miller et al., 1978), employs a
five-day exposure of algal cultures to a range of test materi-
al concentrations followed by a nine~day recovery period in
the absence of test material. Biomass estimates are made by
cell counts, in vivo fluorescence, or both. The primary re-
sponse sought in this method is the algistatic concentration
of the test material, defined as the concentration that causes
no net increase in cell number after the S-day exposure period
but pgrmits regrowth when the cells are resuspended in test
material-free medium. The algicidal concentration is the
lowest concentration tested which causes no net increase in
cell number during either the exposure or recovery period;
i.e. cells do not recover when transferred to test material-
free medium.

The objective of the study was to determine the algista-

tic concentration of the test material B0859.01 to Microcystis

aeruginosa. This representative freshwater blue-green alga,
is readily available, easily cultured and has ecological
importance,

The study was conducted by Malcolm Pirnie, Inc. during
the pericd March 7 to March 21, 1986, The study was conducted
for the Procter and Gamble Company, Cincinnati, Ohio under MPI
Project No. 165-09-1100-1. Methods were according to the pro-
tocol prepared by Mr. K.G. Surowitz of the Procter and Gamble
Co., dated February 25, 1986, as supplemented by Malcolm
Pirnie's Standard Operating Procedures.

Pk




I1Y. METHODS AND MATERIALS

All testing was conducted at the laboratory of Malcolm
Pirnie, Inc. in White Plains, New York.

Test Organism

Microcystis aeruginosa used in this test came from
laboratory stock cultures. The original culture was obtained
from the University of Texas Culture Collection, Austin, TX
{UTEX L2061). Stock cultures are maintained in algal assay
procedure medium (AAP medium) (Appendix A) in Erlenmeyer
flasks under constant illumination of 2152 + 323 lumens/m2 and
temperature of 24 ¢ 2°C. Flasks are continuously shaken at
100 ¢+ 10 oscillations/minute. Transfers into fresh medium are
¢onducted weekly according to Standard Operating Procedures.

Preparation of Glassware - All glassware used in testing
was thoroughly scrubbed with non-phosphate detergent and
rinsed with tap water. This was followed by a rinse with
acetone, further rinses with tap water, a rinse in 10 percent
reagent grade hydrochloric acid, and thorough rinsing in tap
water and distilled deionized .water. Since the Coulter
Counter was used, the final rinse was in distilled deionized
water passed through a 0.22 micron pore size membrane-~-filter.
Glassware was dried in an oven at 50-70°C. Foam plugs were
inserted and the glassware was autoclaved for 20 minutes at
1.1 Kg/cm® and 121°C.

Preparation of Medium -~ AAP medium was prepared by adding
1 mL of each of the macronutrient stock solutions and 1 mL of
the micronutrient stock solution, in the order listed in ap-
pendix A, to 900 wL of distilled deionized water, with mixing
after each addition. The volume was brought to 1 liter and
the pH was adjusted to 7.5 t 0.1 with 0.1N sodium hydroxide or
hydrochloric acid. The medium was immediately filtered
through a 0.22 micron porosity membrane filter into a sterile

“piRaE"”




container. Medium was stored in the dark at 4°C and brought
to room temperature prior to use.

Preparation of Test Material

The test material was received on February 26, 1986. It
is characterized by the sponsor as B0859.01 and is a colorless
liguid. The test material is 97% active ingredient and the
solubility is 4.29% weight/volume in water. It was stored at

room temperature.

A range-finding test conducted using test material
concentrations from 0.1 to 1000 mg/L had indicated that test
concentrations of 100 to 1000 mg/L would be appropriate for
the definitive test.

All calculations and measurements are based on the per-
cent active ingredient. To begin the definitive test, 100 mlL
of a stock solution of 10 mg a.i./mlL was prepared in AAP
medium., The test treatments were prepared by adding calcu-
lated amounts of stock solution to AAP medium in labelled 250
mL voiumetric flasks. The volume was then brought to 250 mL
in each flask with AAP medium. The test concentrations were
100, 180, 320, 560, and 1000 mg/L.

The pH of the highest test treatment was checked and fell
within the prescribed range of 7.5 > i. Therefore, no pH
adjustment of the test concentrations was required. After
thorough mixing, 50 mL of each test concentration was added to
each of three replicate test vessels (250 ml Erlenmeyer
flasks). The control contained AAP medium_with no additioms.

Inoculation
The inoculum of Microcystis aeruginosa came from a 7-day

old stock culture which had previously been maintained in AAP
medium for at least three transfers. Population density in
the stock culture was determined with a Model ZBI Coulter

Counter equipped with a C-1000 Channelyzer and MHR Computer.
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The stock culture contained 7,960,000 cells/mL. A 0.314 mL
volume of this culture was aseptically added to 50 mL medium
in each flask, yielding a nominal initial concentration of

50,000 cells/mL.

Incubation "
Test flasks were kept in a Psycrotherm Controlled Envi-

ronment Incubator Shaker, Model G~27, at a temperature of 24 &

Flasks were continu-

2°C. Temperature was recorded daily.
ously shaken at 100 % 10 oscillations/minute. Continuous
illuminaticn of 2152 & 323 11:111'1ens/m-2 was provided by overhead
cool-white fluorescent 1lights. Flasks were randomly

repositicned each day to minimize spatial differences in the

incubator.

Biomass Estimation
Biomass measurements during the assay were conducted by

cell counts nusing an electronic particle coun“ex on days 3 and
5 of the expusure.period and days 2, 6, and 9 of the recovery
In addition, cell counts were made using a hemacyto-

period.
meter and microscope on selected flasks on selected davs.

This was done to obtain'more accurate cell counts, as the test
material cnntasned particulates which interfered with the
electronic particle cocunter,

Cell counts made using an electronic particle counter
employed a Model 2BI Coulter Counter with C-1000 Channelyzer
and MHR Computer. The Coulter Counter operates on the princi-
ple that cells are poor electrical conductors. The algal
cells, suspended in an electrolyte, can be sized and counted
by passing them through an aperture with a specific path of
current flow. As cells pass through the apertuce and displace
a volume of electrolyte equal to their volume, the resistance
changes, causing current and voltage changes which are trans-
lated into number and size of cells. On each counting day, a

MPRNE”
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sample was collected aseptically from each flask using an
automatic micropipette with a sterile tip. Flasks were
swirled prior to pipetting to ensure representative sampling.
The samples were placed in individual particle-free disposable
¢ontainers and diluted with the electrolyte Isoton II (Coulter
Electronics, Inc.). Threz counts per replicate flask were
made. All counts were multiplied by the appropriate conver-
sion factors (for sample dilution and volume counted) to yieid
cells/mL. The Coulter Counter was calibrated, using an organ-
ic calibration material, as per Standard Operating Procedures.
The instrument settings used are given in Appendix B.

The :lectronic counts on day 5 indicakted a higher
population density in the 1000 mg/L test corcentratjon than in
the 560 mg/L test concentration. Although not visible to the
eye, possible iuterference from particulates present in the
test material was suspected., Thus, population density was
also determined with a mircoscope and hemacytometer on day 5.
For microscopic counting, an improved Neubauer hemacytometer,
0.1 mm deep, was used. Two samples were taken from each flask,
and two counts were made for each szmple. Whenever feasible,
400 cells per flask were counted in order to obtain $10
percent accuracy at the 95 percent confidence level.

Recovery Phase
After five days' exposure of the algal cultures to the

test material, the recovery phase was initiated. Algal cells
from cultures with day 5 cell concentrations similar to or
less than the initial inoculum 1level were washed by
centrifugation and resuspended in test material-free medium
for a nine-day recovery phase. The test concentrations that
were submitted to the recovery phase were 180, 320, 56C and
1000 mg/L.

To conduct the recovery phase, the contents of the repli-
cate flasks were pooled for each treatment, yielding approxi-

MpkeaE
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mately 120-150 mL. This was divided into aliquots for centri-
fuging in centrifuge tubes of approximately 40 mL capacity.
Cells were centrifuged for 10 minutes at approximately
1000 x g. The supernatant was removed and the cells resus-
pended in test material-free medium. Again the cells were
centrifuged, the supernatant removed and the cells resuspend-
ed, The divided aliquots were then re-combined. Cell density
in the washed suspensions was determined with the Coulter
Counter.,

Except for the control, an insufficient number of algal
cells was available to begin the recovery phase with the orig-
inal inoculum level of 50,000 cells/ml., For the four test
concentrations, the available volumes of washed cell suspen~
sion were divided equally among the three replicate flasks to
be inoculated. The population density used to begin the re-
covery phase was not actually determined but was less than
5000 cells/mL. For each test concentration and the control,
the appropriate volume was aseptically added to each of three
replicate flasks per test concentration containing test mate-
rial-free medium. The flasks were incubated for nine days
under the same conditions previously described for the
expnsure phase.
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IV. RESULTS' - DISCUSSION

Data Analysis .

The algistatic concentration with its associated 95%
confidence intervals is determined by linear regression
analysis of 1og10 of the ratio of the cell numbers (at the end
of the exposure period) to the initial inoculum level re-
gressed against the log10 of the concentration of material
tested, using linear model. The algistatic concentration is
then selected by "inverse estimation® as that concentration of
test material that corresponds to a Day 5 ratio of one.
Algistatic concentrations and 95% confidence intervals were
calculated using a computer program developed by Procter and
Gamble,

Discussion

Electronic cell counts during the assay are presented in
Table 1 and depicted graphically in Figure 1. Hemacytomter
cell counts are given in Table 2. Only one replicate for each
concentration was counted on day 9 of the recovery phase, as
these counts confirmed the accuracy of the Coulter Counter on
the test material-free medium.,

As indicated by the hemacytometer counts, the mean
population densities in the 180, 320, 560, and 1000 mg/L tcst
concentrations after five days' exposure to B0859.01 were less
than or similar to the initial inoculum level of 50,000
cells/mL. Based upon the hemacytomter counts, the algistatic
concentration was determined to be 144 mg/L (95% confidence
limits 55-336 mg/L). Algal cultures exposed to these concen-
trations and the control were subjected to the recovery phase.
All transferred cultures exhibited growth, but the degree of
recovery was limited and was inversely related to the exposure
concentration.
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A f;ctor contributing to the relatively low population
densities in the transferred cultures may have been the small
number of cells used to begin the recovery phase. However,
since at least some degree of recovery was observed at all
test K concentrations, the algicidal concentration is greater
than 1000 mg/L. '

Deviations from Protocol
There were no deviations from protocol.
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THE PROCTER AND CAMBLE COMPANY

The Toxicity of B0859.01 to M. seruginosa

Table 1 = Cell counts [cells/ml) during assay, using electronic particle counter

v

' Nominal
Concen~
tration Exposure Day 3 Exposure Day 5 Recovery Day 2 Recovery Day 6 Recovery Day 9
mg/L 3-10-86 3~12-86 3-14-86 3-18-86 3-21-86

0 A 48,000 270,000 ’ 213,000 3,340,000 7,650,600
116,000 18,000 215,000 3,360,000 7,800,000

113,000 400,000 194,000 3,180,000 7,926,000

106,000 363,000 207,000 3,290,000 7,790,000

1,264 8.00E% 1.264 9,964 1.4E5

1.58€8 6.52€9 1.34E8 9.7369 1.97610

il 3%

92,000 150,000 " NY NY
96,000 167,000 NT N7 MY
96,000 162,000 NT NT NT
95,000 160,000 - -- -

2,363 8.763 - - -
5.33E6 7.63€7 -~ - -~

i

!

3

82,000 109,000 27,000 400,000
81,000 96,000 12,000 27,000 128,000
82,000 103,000 23,000 318,000
82,000 103,000 26,000 249,000
<1,0E3 6,563 2.363 4.5E4
3.3365 82357 5.3386 2.0069

i

i

53,000 52,000 16,000 150,000
2,000 47,000 19,000 243,000
44,000 51,000 15,000 161,000
46,000 50,000~ 17,000 185,000
5.9E3 2,683 2.183 5.9E4
3.4367 7.00€6 .33E6 2.5589

3

55,000 32,000 24,000 76,000
0,000 37,000 28,000 92,000
51,000 34,000 33,000 101,000
55,000 34,000 28,000 90,000
4,563 2.563 2563 1364
2.03€7 €.33€6 2.03£6 1.60€8

£3

{continued)
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THE PROCTER AND GAMBLE COMPANY
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Table 1 = Cell counts (cells/mL) during assay, using electronic particle counter (Cont’d)

]
. The Toxicity of B0359.01 to M. aeruginosa .

g {
Nominal !
? 'u Concen~ “
2 i”' tration Exposure Day 3 Exposure Day S Recovery Day 2 Recovery Day 6 Recovery Day 9 :
L mg/L 3-10-86 3-12-86 3-14-86 3-18-86 3-21-86 {
o ﬁ 1000 A 64,000 54,000 5,000 21,000 26,000 i
B 64,000 45,000 . 7,000 28,000 €5,000
- c 72,000 50,000 5,000 33,000 50,000
{ Mean 67,000 50,000 6,000 27,000 47,000
i $0 4.6E3 4,5€3 1.163 6.063 2.0E%
" Ver  2.1317 2,0€37 1.33E6 3.6367 3.67E8 !
;lq" v
il ;
1

SD = Standard devistion -
] Var = Varfance
* NT = Not transferred

£a
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TEE PROCTER AND GAMBLE COMPANY

The Toxicity of B0859.01 to M. aeruginosa

Table 2 - Cell counts (cells/mL) on selected days, using hemacytometer

Nominal Exposure Recovery
Concentration, Day 5 Day 9
ng/L 3-12-86 3-21-86

=% NE W & ¢

0 296,000 8.3103000
412,000 NC
452,000 NC
387,000 -
8.1B4 -
6,57E9 -

4

i 4

5
e

d i)

116,000
122,000
109,000
116,000
7.0E3
4,237

L3 i

51,000
43,000
46,000
47,000

-+.0E3
1.63E7

I

(3

7,000
7,000
8,000
7.000
<1.0E3
3.33E5

3,000
4,000
3,000
3,000
<1.0E3
3.33E5

et B

{continued)
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THE PROCTER AND GAMBLE COMPANY

The Toxicity of B0859.01 to M. aeruginosa

Table 2 - Cell c¢ounts (cells/mL) on selected days, using hemacytometer

(continued)

X

Nominal Exposure
Concentratiorn, Day 5
mg/L 3-12-86

Recavery
Day 9
3-21-86

1000 A 6.000
B 3,000
6,000

$,000

2.0E3

3.00ES

24,000
NC

standard deviation
Varjance

Not counted

Not transferred
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APPENDIX A. COMPOSITION OF ALGAL ASSAY PROCEDURE (AAP) NUTRIENT
MEDIUM (AFTER MILLER ET AL, 1978)

T
E O W W W

a. Macronutrients

e

e

Nutrient composition
Stock solation of prepared medium

Nominal
Concentra- . Concentra-
Compound tion, g/L Element tion, mg/L

ER |

)

NaNO, 25,500 ' 4,200
F#HCO, 15.000 11.001
2.143

K,HPO, 1.044 0.469
© 0.18€

MgS0, -7H,0 14,700 1.91i
MgC1,°6H,0 12,164 2.904

cac12-znzo 4.410 1.202

J 0L

[

i3

3

i

-3

Rutrieant composition
Stock solution of prepared medimm

| B )

Concentra-
Compound tion, mg/L

B,B0, 185.520

MnCl,+4H,0 415.610 115.374
2nC1, 3.2711 1.570
CoCL,*6H 0 1.428 . 0.354
CuCl,°2H,0 0.012 0.004

272

lel(oo 4 2320 7.260 2.878

FeCl,° 6H20 160.000 33.051
uazmu- 28 20 300,000 ven

Y S R
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THE PROCTER & GAMBLE COMPANY

The Toxicity of B0859.01 to M. aeruginoga .
APPENDIX B. OPERATING PARAMETERS FOR THE COULTER COUNTER

e e

am

For' counting :nlgae using the Model ZBI Coulter Counter with C-1000
Channelyzer and MHR Computer, the following parameters were used:

Aperture tube 100 um

P

Volume 500 ulL

i}

Separate/Locked switch Separate

1/aperture 172

it

1/emplification 1/2
Matching switch 20K
Gain trim 3

Lowver threshold 8

E
[
i
o

Upper threshold

i

o

MHR tureshold

Base channel threshold

Window width

Edit switch On

¥oan Threshold factor 1.252 (n = 3)

Range of cell volumes 3
included in count 10-140 um

R

J
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Aquatic Toxicology
MPI-QA-CS-2

Quality Assurance Compliance Statement
The Toxicity of B0859.01 to

The study entitled

Microcystis aeruginosa

conducted and reported by Malcolm Pirnie, Inc., Whi e Plains, NY for
The Procter & Gamble Co."

is in compliance with EPA Good Laboratory Practice Standards under the
Federal Insecticide, Fungicide and Rodenticide 2ct and the Toxic Substances
Control Act (Fed. Reg., Vol. 48, No. 230, 11/29/83), except as follows:

Study conducted in compliance with EPA Good

Laboratory Practice Standards

Inspections were conducted during the course of this study for compliance
verification.

I) Instrumentation Inspection

Date of Date Findings Date Corrective
Inspection Inspector Reported Action Taken Comments

3/17/86 J.5. Reed 3/17/86 N/A None

.

II) Study Inspection (Test Sysiem and Raw Data)

-Date of Date Findings Date Corrective

Inspection Inspector Reported Action Taken Comments

3/11/86 J.S. Reed 3/11/86 N/A None

—
7
Quality Assurance Ingpectors L M 7. //?Je'{
bater__S-2R-8C /

MARGE™




Laboratory Study No. /éS’—O?—//(,U—/

PROTOCOL

PONSOR ¢ 3
SPONSOR Proﬁng’cctn ,,‘,‘, gﬁalé}fn&mpany, Cincinnati, Ohio
LABORATORY: 2 Corporate Park Drive

TITLE:. Toxiciwﬁl& PH%%J!& 10@9 ZAlgae; (Algistatic Determination)

OBJECTIVE: Tc determine the algistatic concentration of the test material to
algae.

TEST SPECIES AND JUSTIFICATION: {(check 1 or more) [ ] Selenastrum capricornntom

X] Microcystis aeruginosa [ T Navicula pelliculosa { ] Dunaliella tertiolecta.
All four species are reasdily available, easily cultured and are representative

of common classes of algae.

TEST MATERIAL:

Sample Code  B0859,01 Color __ Coloxless Form Liquid

% Active _ 97 Density -= _ Solubility _ 4.29% in water

Expiration Date _in progress Other

Storage Conditions - Room Temperature

Safe Handling Precautions - Avoid skin contact and inhalation

The Spousor accepts full respousibility for appropriate characterization and
stability verification of the test material.

TEST MEDIA: For Selenastrum, Microcystis, and Navicula, uae synthetic algal
nutrient media containing the levels of nutrients specified on pages 18 and 19,
Sections 5.71 and 5,72 of reference l. {For Navicula only, 20 mg Si/L is
included.) For ‘Dunaliella, nutrient levels are to be as specified on pages 8
and 9, Section 6.1 of reference 2, with a salinity level of 20 %°J/oo. Hedia
are prepared following laboratory”s Standard Operating Procedure (soP).

TEST MATERIAL PREPARATION/ADDITION: All calculations and measurements are
based clm the active ingradient. The maximum councentration tested is 1,000 ag
active/L.

Prepare a stock solution in the test medium at concentrations > the highest
test concentration. Dilutions of subsequent stock solutfons to achieve lower
test concentrations are also made in the test medium,

(Note: Check here [ ] and include special instructions, as attachment 1, for
compounds of low solubility in water.)

Deternine the pH of the higheat test concentratfon. If the pH change is
ereater than one full unit from the test medium countrol, adjust to within this
range using either NaOH or HCl. Follow this same procedure for the next lower
concentratiou until no adjustment is required.

Test concentrations = A control and at least five concentrations of the test
matarial ate uwssd. Except for the control, the test material concentration in
each treatment must“be at least 50X of the next higher one.

Based on a range~finding study, the test concentration range is selected to
demonstrate inhibitory responses above and below the algistatic level (i.e. the
original inoculum level).




Rl . Page 2

TEST PROCEDURE: Algal cultures are exposed to the test material under

continuous fluorescent lighting and mixing for five days. At the end of this .
five-day period, slgal cells from cultures that have populations less than or

similar to the initial inoculum level arve washed and transferred into test

material free medium. Cells from the control cultures are also washed and

transferred. The transferred cultures are then incubated for a recovery period

of nine days under the same conditions as tha exposure period. ¢

Biomass measurements - Algal growth is determined by cell counts following
laboratory“s SOP on days 3 and 5 of thé exposure period and days 2, 6 and 9 of
the recovery period. Chlorophyll a relative fluorescence measurements are also
made on each of these days following laboratory”s SOP. (Note: Fluorescence
measurements are not required for Hictogzsth)

Cell washing procedure -

1) pool replicates from cultures to be transferred;
2) centrifuge at €1,000 X g to form a pellet;

3) decant tha supernatant;

4) resuspend cells in test material free medium;
S) zspeat steps 2, 3, and 4.

Vashed cells axe added at the original inoculum level to clean Erxlenmeyer
flasks containing test material free medium. If a sufficient mmber of cells
is not available, the entire quantity is divided equally into the replicate
flasks. Under these circumstances, washed cells frow the control culture are
added at both the original fnoculum level and the lowest level included in the
recovery period.

Test conditions are as follows: "” P ,“ . pr 0 74’/‘
250-ni-Eriennorer.flasks containing

1) Test containers and solution volume ~
9w
2) Number of replicates - minimum of three.
3) Inoculum source and age - laboratory stock cultures 7 to 14 days old and
previously mintained in the respective test medium for a minimum of three
transfers.

4) Inoculuwm level - 2x10: cells/ml for Selensatrum, Navicula, and Dunaliells
- = 5x10” cells/ml for Microcystis .

5) Temperature - as per laboratory”s SOP.

6) Light level - 400 footcandles + 15% for Selenastrum, Navicula, and Dunaliells
= 200 footcandles ¥ 15% for Hicrocystis.

7) Shaker speed - as per laboratory”s SOP”s.
8) Glassware cleaning - as per laboratory”s SOP.

CALCULATIONS: The algistatic concentration, with its associated 95 coufidence
intervals, is determined by linear regression analysis of log)g of the ratio
of the cell nmumbers (at the end of the exposure period, that is, Day 5) to the

initial inmoculum level regressed against the log;g of the concentration of
material tested, using a linear model. The algistatic concentration is then i
selected by “inverse estimation” as that concentration of test material that :
corresponds to a Day 5 ratio of one (i.e., where the logyq of the ratio is :
zero). When test concentrations causing 100X die-off are used in the ‘
calculation, an arbitrary value representing one half of the minimom count !
possible (as per laboratory”s SOP) is used in place of szero. :

BRI Fr SRR, e B AT e 2 e o ; T e e

anq,.-n




R-1 . Page 3
The algicidal concentration is reported as the lowest concentration tested
demonstrating inhibitory effects (equal to or below the original inoculum
level) and from which cells do not recover when transferred into test material

free medivm,

RECORDS TO BE MAINTAINED: All records necessary to reconstruct the study and
demonstrate adherence to the Protocol.

PROTOCOL CHANGES: 1f e change in the approved protocol becomes necessary,
verbal agreement should be made between the Study Director and Sponsor”s
Principal Investigator. As soon as practical thereafter, this change and the
reasons for it should be put in writing, approved by both persons, and attached
to the protocol as an addendusm.

REFERENCES:

1, USEPA 1978. The Selenastrum capricornutum Printz Algal Assay Bottle Test,
Environmental Research Laboratory, Corvallis, OR, 126 pp.

2, USEPA 1974, Marine Algal Assay Procedure: Bottle Test, Pacific Northwest
Environmental Research Laboratory, Corvallis, OR, 43 pp.

REPORTING: The report is to be a typed document im triplicate, describing

the results of the study and is to be signed aud dated by the Study Director,
Quality Assurauce Officer and Laboratory Manager., It £s to include, but is not
limited to, the following:

1. Identification of test material by sample code, percent active, color, form
and date received.
2, Procedures followed for test material preparation and addition.
3. Reference to laboratory notebook or other file containing raw data.
4. Laboratory Study Number.
5. Date definitive test was conducted,
6. Species tested, including the source and age of the imoculum.
7. Calculated algistatic concentrations with associated 957 confidence
intervals and the algicidal concentration.
8. Plots and tables of biomass measurements across the l4-day testing period.
9. Description of the test conditions including test media, tesperature,
shaker ;peed, and light intensity.
10. Reference to the Protocol (title, author and date), and arcy standard test
methods or any analytical procedures used.
11, Any Protocol deviations and their imwplications.
12. Description of the quality assurance methods used to imsure the quality of

the d.u.

ALTERNATE PRINCIPAL INVESTIGATOR R. H. Hall PHONE: (513) 530-3347
NOTED: J. W. Williaams (/e PHONE: (513) 265-2120

APPROVED: K. G. Surowi PHONE: (513) 530-3716
Principal Investigator

. TO BE COMPLETED BY STUDY DIRECTOR:

dy ¥o. _JGp5-09- 400~/
o~ E‘Z Z é Defined As: &f/)l/vzw \40‘-

Estimated Starting Date

Estimated Reporting Date
Date Test Material Recelved

vuONE:__J1Y -4 P HOD—— -

Approved

'y
S gfdy Director

KGSOOBIpcj




TRST_SURSTANCE CHARACTRRIZATION REPORT (TSCR) :
84de 1 of 2
. 2689 %_ﬂ
. « SECT. /ED o

Test Substsnce 1dsstification Huaber (ISIN): 50859.01

Safety Test Request Nusber: BRSBTS~ 85.05
Principal Inwastigstor: K. 8. Surowits

Product or Ingredient: _2-ethyl-1,3-hexansdiol {mmz Brand Notabook Ref:
Physical Descyiption: ear, viscous 1iquid solubility: 4.2% in water (209%C) " pa: 7.1
Recomaended Storage Cooditions: roos temperature Expiration Date: 4in progress
Hazards (i.e. flamasbilicy, toxic gases): harmful if fnhaled or absorbed;

Dept. of Trasusportstion Hazerd Classification: pco-harardous

Yormslated Coaposition {b)

Nominal
Level

(2 by Wt.)
972

Acceptable

Range

Mol.

ut.

Cosponent (¢?

Stock
Code
. No.

Lot Nusber
(NB-Ref.)

30071L

Supplier
Aldrich

2~sthyi-1,3

146.23

kexansdiol
(isomr
sixzture)

Include CAS mumber(s) for the thres wost ms Jor components of a formulation or for
singls chemical products. Footoote to the msterial with vwhich the vespactive

ounber is sssociated.

If informstion requested 15 mot koown, Then the sysbol MK will be entered.

Chemical nswes vhich are inconveniently long way bs abbravisted ia tsbles tut
should bs listed in full in referenced footnotes. Non-chemical nswes, such as
Tergitol 13-5-0 or Yallow Dye #10, msy uot be acceptsble but should de previeved
with the responsidle toxicologist. Nondefinitive identification (e.g. Arquad, BC-

base) 1s not acceptsble.
The sbove informstion provided by: AJ&5 Seetis “y prar Zrf
(S1gnatury) Date)
@Ag___ 2!
(Siguatute) (Date)

(Name)

The above informmtion ravieved sud accepted dy:

Priocipsl Inwestigator: A£G Sepow .ty
(Name)

TSCR1




+

TRST SUBSTANCE CHARACTERIZATION IRPORT-(ISCIL . .

', 81de 2 of 2

Test Substance Ideatification Number (TSIN): B0859.01

Analyzed Congooigion

Date Subnitécr Estimated Messured Testing
Submitted Code Analysis Code/Analysis . Value Value Laboratory

Coomercial sample (Aldrich Chemical Co.) No Analysis performed.

Analytical Information Verified By:
- (S1gnature)

S

This test substance is suitable for environmental (noprclinical) safety testing.

Principal Investigator: /::?Z:::r : ) Date: '7£!2z22

This test substance is suitable for human (clinical) safety testing.

Principal Investigator:

{Signature)

KGS001/pe 3
7/12/85







Test Substance
CAS Number:
Identity:
Purity:
Remarks:

Method
GLP:
Report/Study Year:

Method/Guideline Followed:

Test Type:
Exposure Period:
Inoculum:

Test Conditions:

Analytical Monitoring:

Results:

94-96-2

2-Ethyl-1, 3-Hexanediol

97% active

Test substance identified as B0859.01

Yes

1985

According to protocol
CO, Production Test

" 28-days

1% by volume supernatant of homogenized activated sludge from Semi-
Continuous Activated Sludge (SCAS) Removability Test control units.
Inoculum Loading: 1.6x10” organisms/ml.

Total Organic Carbon (TOC) Level of D-Glucose Stock Solution: 0.392
mg C/mg active

Total Organic Carbon (TOC) Level of 2-Ethyl-1, 3-Hexanediol Stock
Solution: 0.676 mg C/mg active

Theoretical TOC for 2-Ethyl-1, 3-Hexanediol: 0.66 mg C/mg active
TCO, for 2-Ethyl-1, 3-Hexanediol: 2.40 mg CO,/mg active
Temperature: 22 —24°C

No

Conc. Mg
active/L

Test Material

Final mg Asymptote | Rate Day-1

SOC/L %TCO,

Control n/a

1.0 n/a n/a

D-Glucose 20

1.1 90.7+3.0 0.16+0.02

CAS # 94-96-2 10

1.5 80.9+1.6 0.12+0.01

CAS # 94-96-2 20

1.3 87.3+£1.9 0.11+0.01

Data Quality
Reliability (Klimisch):

Reference
Report/Study Number:
Reference:

85-030
The Procter & Gamble Company, 1985. CO, Production Test on
B0859.01. Accession # 32091




THE PROCTER & GAMBLE COMPANY
CINCINNATI, OHIO

‘CO2 PRODUCTION TEST ON B0859.01

Faprup.)
Kay Q. Marks #/s1 /85
Study Director

WESTON Project #85-030 ,Aiggaun&gd§7Q2k%¢: B
- Dianne S. Therry//-36-f>
inator

[TFS

Project Director

Prepared by:

WESTON

RECE!VED BY Weston Way

OEC 19 1985 West Chester, PA 19380

OPERATIONS SECTION .




DESIONERS . CONBAR TANTS

€O, PRODUCTION TEST ON B0859.01

1.0 - EXPERIMENT P C

The measurements of CO, evolution were deteimined in
accordance with the following protocol and referred test

methbd.

Dr. K. W. Surowitz' protocol of 1 August 1985, entitled
”Coz Production Test on B0859.01."

Ms. K. H. Marks' protocol addendum, dated
18 November 1985: Extending study three additional
days.

Total and soluble organic carbon anaiyses Qere performed
utilizing a Dohrmann Analyzer, Model DC-80.

Bacteriological enumeration was performed per Standard
Methods, 15th Edition, Standard Plate Count, Section 907.
The test was incubated at a temperature of 23.0°cC.

Centrifugation of samples for soluble organic carbon
analyses was performed per WESTON's SOP 83-E002;
Centrifugation Procedure. '

2.0 TEST MATERIAL

TSIN _ ' B0859.01
$ Active - 97 '

Solubility 4.2 % in water (20°C)
Color , Colorless

Form ' Liquid

Theoretical TOC - 0.66 mg TOC/mg active
TCO, - 2.40 mg CO,/mg active
Date Received , "~ 8/21/85

-]-




3.0 TEST CONDITIONS

Temperature Range: 22° - 24%,

Inoculum was obtained from the supernatant of homogenized:
activated sludge generated in an unacclimated
semi-continuous activated sludge system being run at WESTON.

The inoculum for this study was taken from the Confrol units
and was added to the test flasks at a concentration of 1%

v/Ve.

A stock solution of the test material was prepared at 1000
mg/L active ingredient by weight/volume dilution with
deionized water. 'The stock solution was volumetrically

' added to the test flasks at concentrations of 10 and 20 mg

active/L.

4.0 MISCELLANEOUS PROJECT INFORMATION

The testing was performed at WESTON's Laboratory in West
Chester, PA. Kay H. Marks was the Study Director, and
carfied'out the test initiation and data collection.

The Co2 evolution performed on the compound listed in
Section 2.0 began 28 August 1985 and was completed
27 September 1985.

Bacterioclogical enumeration using inoculum from the Control
units of the SCAS system was 1.6 x 107 CFU/mL.

Test data may be found in WESTON Laboratory Notebook 610,
pages 1-8. :




5.0 RESULTS

_Table 1 summa;izeé CO2 production for the test carbdys
throughout the test period. '

Table 2 provides a summary of TOC and SOC analyses.

Appendix A - A description of the quality assurance methods
used to ensure the quality of the data.

Appendix B - Statistical Analysis.

Appendix C - A copy of the Protocol -Addendum
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THE PROCTER & GAMBLE COMPANY

TABLE 2

ORGANIC CARBON ANALYSES

REW #

AMPLE DESCRIPT

Dextrose 1000 mg/L
B0859.01 1000 mg/L

DAY 26 RESIDUAL

AMPLE DESCRIPTIO

8508-885-0010
8508-885-0020

Contfol

Dextrose 20 mg/L :
B0859.01 10 mg/L
B0859.01 20 mg/L

8509-020-0010
8509-020-0020
8509~-020-0030
8509-020-0040




APPENDIX A

QUALITY ASSURANCE METHODS




QUALITY ASSURANCE METHODS

This report and related‘records have been audited by the
Quality Assurance Coordinator for adherence to protocol,
laboratory standard operating procedures,and pertinént EPA
Good Laboratory Practices. If non—compliance items were
identified, management and the Study Director were notified
immediately for corrective action.

Audits for the study were conducted on the following dates:

9 September 1985

26 November 1985

Dianne S. Therry
Quality Assurance Coordinator




APPENDIX B

STATISTICAL ANALYSIS
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APPENDIX C

PROTOCOL ADDENDUM




PROTOCOL ADDENDUM .

-

CO, PRODUCTION TEST ON B0859.01

Per a phone conversation on 23 September 1985, the Study

. pirector recommended extending the test three additional
ddys to assure that the 10 and 20 mg/L test flasks reached a
plateau. The Principal Investigator agreed that the study
be terminated on Day 28. -

-

Fy L] AL e o fefr

. {
K. W. Surowitz (Date) K. H. Marks (Date)
Principal Investigator Study Director -
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. PP
Laboratory Project No. X-2710

- PROTOCOL

SPONSOR: The Procter & Gamble Company, Cincinnati, Ohio
Roy F. Weston, fnc.

LABORATORY: Weston Way
West Chester, PA 19380

TITLE: COz Production Test on B0859.01

OBJECTIVE: To determine the rate and extent of the ultimate bilodegradation
of the test material.

JUSTIFICATION FOR TEST SYSTEM: Most of ;our products are disposed of through
wastewater treatment systems where microorganisms can biodegrade the organic
product components. Since activated sludge is a common wastewater treatment
process and contains a variety of microbial species, it has been chosen to
provide the inoculum for this test.

TEST MATERIAL:

Sample Code B0859.01 Color Colorless Form liquid

2 Active 97% Density 0.9325_5/cm3, Solubility 4.2% in yater(20°c)

Expiration Date in progress Other

TCO, _2.40 mg CO,/wg active Theoretical TOC 0.66 mg TOC/mg active
Storage Conditions - room temperature
Safe Handling Precautions = harmful if inhaled or absorbed; irritant

The Sponsor accepts full responsibility for appropriate characterization and
stability verification of this test material.

" . TEST MATERIAL PREPARATION/ADDITION:

(check one and indicate test concentrations)

[ x] For compounds soluble or dispersable in water, prepare a stock solution or
homogeneous suspension at 1,000 Tg/L active ingredient by weight/volume
dilution with ASTM Type II water™ or equivalent. Determine the total organic
carbon {TOC) concentration in the stock solution following laboratory’s
standard operating procedures. If the measured TOC 1s not within 15% of
theoretical, contact the Principal Investigator before initiating the study.
Store the stock solution under refrigeration for a maximum of three days prior
to test initiation. If greater than three days elapses, another stock solution
should be prepared. At test initiation, determine the pH of an aliquot of the

stock solution. If outside the range of 4.0-10.0, adjust the pi of the stock
solution to 7.0 (+1.0) with HC1l or NaOH. To avoid contaminating the stock
solution, aliquots taken for pH measurements should be discarded. Add the
appropriate volume of the stock solution to the respective flasks to obtain 10
and 20 mg active/L test concentrationms.

1"Standard Specification for Reagent Water"”, ASTM Committee D-19 on Water,
ASTM Designation D1193-74, Junme 27, 1974,
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] For cowpounds insoluble in water, add the appropriate amount of test
material directly to the respective flasks on a [ ] weight (analytical
balance) or [ ] volume (microliter syringe) basis to obtain ___and ___ mg
active/L test concentrations. Initial pH determinations are not required..

i

GLUCOSE PREPARATION/ADDITION: o

Prepare a stock solution of standard reagent-grade glucose at 1,000 mg/L in
ASTM Type II water or equivalent., Determine the TOC concentration of the stock
-golution. The criteria for. acceptable use and storage requirements are the
same as those given for the preparation/addition of soluble compounds.

Initial pH determinations are not required. Add 40 ml of the stock solutiou to
the respective flask to obtain 20 mg/L glucose.

TEST ORGANISMS: (check ohe; for acclimated inoculum, indicate test concentra-
tion and complete SCAS.-protocol information. ‘

f{ } Acclimated inoculum obtained on the final day of test from SCAS units
tested at 20 mg/L active ingredient. See Protocol:

"Semi-Continuous Activated Sludge (SCAS) Removability Test on "y

Principal Investigator s Date e

[x ] Unacclimated inoculum obtained from SCAS units that have not received any
“test material. These units should be maintained following laboratory”s
standard operating procedures.

The procedure for preparation of the inoculum is as follows:

Equal volumes of wixed liquor are collected from duplicate SCAS units and
composited. The mixed liquor is then homogenized at room temperature for
approximately two minutes at medium speed in a Waring blender or equivaleunt. .
This homogenized sample is poured into a beaker and allowed to settle for 15~-30
minutes before the supernatant is carefully decanted. Carryover of sludge
solids should be avoided since this may significantly increase background
carbon and endogenous CO, production. Sufficient volumes of mixed liquor
should be collected and treated at one time to provide enough imoculum for all
flasks. Inoculum is used on the same day of preparation. :

CO, Scrubbing Apparatus:

For a series of 12 flasks or less:
Five 1-liter plastic bottles filled with 700 ml 10 N NaOH

One l-liter Erlenmeyer flask filled with 700 ml 0.024 N Ba(OH)z to serve as a
CO2 indicator trap

One empty l-liter Erlenmeyér flask to prevent liquid carryover

These containers are connected in séries with Tygon tubing to a pressurized air
source (75 psi) and air is sparged through the scrubbing solutiom at a coanstant
rate. The flow rate 1s adjusted to insure that all test flasks are receiving

Co,~free air (see Test Procedure 7, page 3).

C0, PRODUCTION APPARATUS:

Erlenmeyer flasks are connected by tubing to the COj,~free air source. Each
flask is also connected by tubing to a series of three 4-oz. "French squares”
to serve as Ba(OH), traps. .The flasks and traps are to be equipped with 2-
hole rubber stoppers with solid plastic or glass tubing inserted to force the
air through the test media and Ba(OH)na anlutinme
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TEST PROCEDURE

"1, Testing is conducted in 4-L Erlenmeyer flasks. The final volume of medium ‘
+ test material + inoculum in each flask is 2 liters.

.2. The test medium is modified BOD water which contains, per 1liter 6f
. distilled water, the following standard BOD reagent solutions;

1 ml of standard magnesium sulfate solution (Fisher #S50~M~109 or equivalent)
1 ml of standard calcium chloride solution (Fisher #So-C-10 or equivalent)
2 ml of standard phosphate buffer (Fisher #So0-P-341 or eguivalent)

4 ml of standard ferric chloride solution (Fisher #So-F~97 or equivalent)

1 ml of a 4% (w/v) solution of (N1, ),504.

Flasks containing the appropriate amount of test medium are aerated
overnight with COp-free air to purge the system of carbon dioxide.

After the aeration period, three CO, absorber bottles are filled with 100
ml of 0.024N Ba(OH), and connected in series to the exit air line of each
flask. The Ba(OH)2 solution should be filtered through E&D 617 filter
paper, or equivalent, before use. All bottles are to be filled from one
Ba(OH), solution. ’

Test material is added to two of the four flasks to achieve the
concentrations specified on page 1 or 2 under Test Material Preparation/
Addition. The third flask receives no test material (blank) and the last
receives glucose from the 1000 mg/L stock solution to achieve the final
concentration of 20 mg/L.

Each flask receives a 1% inoculum (10 ml/L) of the activated sludge
preparation. A bacterial plate count is performed on the sludge
preparation following laboratory”s standard operating procedures to
ascertain viability of the test organisms. Plates are incubated at test
temperature. The sludge preparation is thoroughly mixed before taking
aliquots for inoculation and enumeration.

The test is started by aeratiug the headspace of each flask at 50-100
ml/min (2-4 bubbles/sec in the Ba(OH), traps). The CO, produced in

each carboy reacts with the Ba(OH)2 and precipitates as BaC03. The
amount of CO, produced is determined by titrating the remaining Ba(0H),
with 0.05N standardized HCl. Periodically, (every 2 or 3 days or before
BaC0, 1s observed in the second trap) the CO, absorber nearest the

flask is removed for titration.

The remaining two absorbers are each moved one place closer to the test
flask, and a new absorber with 100 ml of 0.024N Ba(OH), is placed at the
far end of the serles. With every change of traps, an extra 100 ml of
Ba(0OH), solution is titrated to allow CO, production from the blank

test flask (no test material) to be monitored. All respective absorbers
within a test are titrated on the same day. All respective absorber
bottles are to be filled from one Ba(OH)z solution.

The test 1s conducted for 25 days. If COp production in either the test
flasks or the glucose flask does not reach a plateau by this time, contact
the Principal Investigator before terminating the study. If CO,
production in the glucose flask does not plateau at 2>70Z of theoretical
the acceptability of the study should be discussed in the final report.
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After CO, production reaches ‘a pliteau, the pH of each flask is measured
and 1 ml of concentrated HC1 is added to each flask to drive off inorganic
carbonate. The flasks are aerated overnight-and the final titratiom is
made the following day. . .

Titrations of the Ba(OH)z solution are made after removing the bottles
closest to the flasks. The entire bottle is emptied into a 400 ml beaker
and titrated to a phenolphthalein end point with standardized 0.05N HC1
(Pisher #CS-126-1 or equivalent) from a 50 ml burrett. Back titration with
standard 0.05N NaOH (Fisher #50-5~278 or equivalent) from a 5 ml burrett is -
performed if over-titration occurs. The amount of base used in the back-
titration is subtracted from the volume of acid titrated to get a corrected
figure. .

After acidification and overnight aeration, the awount of soluble organic
carbon remaining in each flask is determined following laboratory”s
standard operating procedure.

Temperature must not fall below 20°C, exceed 28°C, or vary more than
49C during the test period as measured in a flask containing 2 liters of
water in close proximity to the test. Flasks should not be in direct
sunlight and room lighting should only be on during daily maiantenaance.
Flasks are agitated on a rotary platform shaker at 110 + 10 rpm for the
duration of the test. : '

CALCULATIONS -~ STATISTICAL ANALYSIS

1. Determine the amount of CO, produced by the test material and glucose
for each day of titration %y the following equation:
mg CO, = ml titrant for blank trap - ml titrant for experimental trap
(test material or glucose) X 1.1

Determine the cumulative mg CO, produced for both test flasks and the
glucose at each titration day.

Deteruwine the cumulative Z of theoretical €0, (TCOZ glven on page 1)
‘for each titration day by the following equation:

% TCO, = cumulative mg CO, produced . jg0
(mg material added) (TCO,)

Computer analysis = The cumulative z'rcoz values obtained on the
respective days are analyzed by a non-linear regression analysis om the
form: :

y- a(l‘e—b(xfc)) for x > cor 0 for x { ¢

where

= asymptote of curve_{%TCOz)
= rate constant (day )
= lag time before CO, production occurs (day)
= days :

y = cumulative X TCOy

_.The constants a, b and ¢, along with their associated 95X confidence
intervals are generated for each concentration of test material and for the
glucose control. Computer plots of the cumulative Z TCO, vs. time data
are also made for each test material concentratrinn and sk~ ~7..--
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RECORDS TO BE MAINTAINED: All records necessary to reconstruct the study and
to demonstrate adherence to the Protocol.

PROTOCOL CHANGES: If a change in the approved protocol becomes necessary,
‘'verbal agreement should be made between the Study Director and Sponsor”s
Principal Investigator. As soon as practical thereafter, this change and the
reasons for it should'be put in writing, approved by both persons, and attached
to the protocol as an addendum.

REPORTING: The report is to be a typed document 1n triplicate, describing

the results of the study and is to be signed and dated by the Study Director,
Quality Assurance Officer and the Laboratory Manager. It is to include, but is
not limited to, the following:

1, Identification of test material by sample code, percent active, TCOq,
Theoretical TOC, color, form and date received.

2, Procedures followed for test material preparation and addition.

3. Test material concentratious. :

4. Reference to the Protocol (title, author and date) and addenda if made,
Test Methods, and any analytical or standard operating procedures used.

5. Any Protocol deviations and their implications.

6. Reference to laboratory notebook or other file containing raw data.

7. Starting and ending dates -of study.

8. Cumulative % TCO, om each day of analysis for all test units and a
graphical representation of the results.

9. A summary of the statistical agalyses including the % TCO, asymptote,
rate constant, lag time, and R walues.

10. TOC analysis on stocks (including glucose) reported as mg carbon/mg active.

11. All final SOC results as mg SOC/L.

12. Temperature range recorded during test period.

13. Inoculum source.

14. Colony~forming units of original inoculum.

15. Description of the quality assurance methods used to insure the quality of

the data.

ALTERNATE PRINCIPAL INVESTIGATOR R. H. Hall PHONE: (513) 530-3347
‘ 4

NOTED: J. W. Williams PHONE: (513) 245-2120

APPROVED: K. G. Surowitz /) ,4‘47 /7/ I - PHONE: (513) 530-3332

Principal Investigator Date
TO BE COMPLETED BY STUDY DIRECTOR:

Project No. g 470

Estimated Starting Date 82&3];5’
VA

Estimated Reporting Date '/L(g%‘

Date Test Haterial Recelved 9%# Aar

: :
Approved 67{Mv¥7/777nf ) 2/ //f' PHONE s> "0
. Study Director Date '
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" TEST SUBSTAMCE CHARACTERIZATION REPORT (Tscr)

-

Test Substance Identification Nusber (TSIN): _B0859.01
Safety Test Requaat Yusbser: JBSBIS-~ 83.05
Principal Investigator: K. G. Surowits

Product or Ingtedient:. 2-ethyl-1,3-hexanediol (ETHED) Brand Noteboa.k Ref:
Physical Description: ear, viscous liquid Solubility: 4.2% in water (20°C) pH: ___7.1

Recommended Storage Condftions: room temperature Expiration Date: 1in progress
Bazards (i.e. flammabdility, toxic gases): harmful if inhaled or absorbed; ;rritnnn
Dept. of Transportation Hazard Classification: non-hazardous CAS No.‘®/: 94-96-2
Formylated Composition (b)
Noainal Stock

. () - Mol. Level Acceptable Code Lot Numt
Component ¢ wt. (X by Wt.) Range No. Supplier {NB-Ref.
2-ethyl-1,3 146.23 973 : , Aldrich 3007LL
hexanediol : ’

(isomer

aixture)

(a) Include CAS number(s) for the three most major components of a foraulation or foi
single chemical products. Footnote to the material with which the rezpcctive
nunber {s associated.

(®) 1f informtiou requested is mot kuown, then the symbol NK will be entered.

(c) Chemical names vhich are inconveniently long may be abbreviated in tadles dut
should be listed in full in referenced footnotes. Non~chemical names, such as
Tergitol 15~5-0 or Yellow Dye #10, may not be ascceptable but should be previeved
with the responsible toxicologist. Nondefinitive identification (e.g. Arquad, BC

‘base) 1s not acceptable.

The above information provided by: £ & S.uPOuJiiz, 4Q' ‘Z%
(Name) ‘ (s mtu;{) {Dake}
The sbove informstion reviewed aud accepted by: .
Principsl Investigator: XG§ Supow, ¥y /Mﬂ 20
- (Name) (Signatufe) (Date

TSCR1




TRST SUBSTANCE CHARACTERIZATION REPORT .(T8CR) : .

] 81ds 2 of 2
Test Substance Identification Number (TSIN): B0859.01
© Analyzed Composition
Date Submitter ' Estinated Measured Testing
Submitted Code Analysis Code/Analysis Value Value Laboratory

Coomercial sample (Aldrich Chemical Co.) No Analysis performed.

Analytical Information Verified By: . Date:
- (Signature)

e

This test substance is ouitnﬁle for environoental (n

Principal Investigator: ,1:22:::—

This test substance is suitable for human (clinical) safety testing.

clinical) safety testing.

Date: 72/2{22

Principal Investigator: Date:
{Signature) ’

. KGS001/pe)
7/12/85







Test Substance

CAS Number: . 94-96-2

Identity: 2-Ethyl-1,3-Hexanediol

Purity: 97% active

Remarks: Test substance identified as B0859.01

Method
GLP: Yes
Report/Study Year: 1985
Method/Guideline Followed: " U.S. EPA, 1975. Methods for acute toxicity tests with fish,
macroinvertebrates, and amphibians. Ecological Research Series (EPA-
860/3-75-009).
Test Type: Acute Invertebrate Toxicity — Static
Species: Daphnia magna < 24-hours old
Exposure Period: 48-hour
Media: Freshwater ~ fortified well water
Total hardness as CaCos; 160 mg/L
Total alkalinity as CaCOs;: 120 mg/L
pH: 8.0
Specific Conductivity: 600 pmhos/cm
Test Temperature: 21°C
Treatments: : 1000, 600, 360, 130, 78 mg/L of 2-Ethyl-1,3-Hexanediol based on 98.6%
active. Material appeared to be in solution at all treatment levels.
Remarks: The test protocol states that the test material is 97%

Analytical Monitoring: No

Results: '
Results: The 48-hour LC50 for Daphnia magna was calculated by non-linear

* interpolation to be 720 mg/L with a 95% confidence interval calculated
by binomial probability of 600-1000 mg/L.

Remarks: Test organism surfacing was observed at all test concentrations. Report
referenced test substance purity at 98.6%, but test substance
characterization mentions 97%. This minor deviation did not
appreciable affect the study.

Data Quality
Reliability (Klimisch):

Reference

Report/Study Number: BW-85-11-1884

Source Reference: The Procter & Gamble Company, 1985. Acute Toxicity of B0859.01 to
Daphnia magna. Accession #32066




ACUTE TOXICITY OF B0859.01
TO Daphnia magna
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Springborn Bionomics, Inc.
Aquatic Toxicology Laboratory
790 Main Street
wareham, Massachusetts
December, 1985
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SUMMARY

48-Hour Static Toxicity Test: Freshwater
Invertebrates

Springborn Bionomics, Inc.
Aquatic Toxicology Laboratory
790 Main Street

Wareham, Massachusetts
CLIENT: The Procter & Gamble Company
PROTOCOL CITED: Static Acute Freshwater Invertebrate

Toxicity Study of B0859,01; Principal

Investigator, K.W. Surowitz, 8/1/85.
REPORT NUMBER AND DATE: #BwW-85-11-1884, November, 19385
STUDY NUMBER: 1011-0885-6142~110
MATERIAL: B0859,01

UESCRIPTION: a clear-colorless liquid, tested as 98.6%
* active ingredient

DATE MATERIAL RECEIVED: 20 August 1985
TEST DATE: 2-4 October 1985
SPECIES: Daphnia magna
Age: <24 hours old
Source: Bionomics culture facility
DILUTION WATER: fertified well water
Total hardness as CaCO3: 160 mg/L
Total alkalinity as CaCO3: 120 mg/L
pH: 8.0

Specific conductivity: 690 umhos/cm




™ "

TEST TEMPERATURE: 21°C

-

==

METHOD OF TEST MATERIAL ADDITION : stock solution.
100 mg of B0859.01/mL distilled water.

-

TEST CONCENTRATIONS: 1000, 600, 360, 220, 130, 78
mg/L of B0859.01

RESULTS: Results are reported as nominal concentra-

. 4

tions of B0859,01 based un 98.6% active in-

e ety s e e e e g g eae s s BT

gredient. The 48~hour LC50 was calculated
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by non-linear interpolation to be 720 mg/L

DA |

with a 95% confidence interval calculated

—
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by binomial probability to be 600-1000 mg/L.
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! r: INTRODUCTION i
*‘ |
L ?
?; " The purpose of this study was to estimate the acute toxi- . .
~ city of B0859.01 to daphnids (Daphnia magna) under static ).
i 't
conditions. A 48-hour definitive test was conducted from 2-4 ‘ ;
L.! October 1985, at the Aquatic Toxicology Laboratory of Springborn ;
- Bionomics, Inc., Wareham, Massachusetts. All raw data generated
i are stored at the above location. . t
]
- MATERIALS AND METHODS
- The B0859.0)1, a clear-coloxless liquid tested as 98.6%
|
- active ingredient, was received from The Procter & Gamble
- Company, Cincinnati, Ohio, on 20 August 1985. Nominal test
- = concentrations are reported as milligrams of B0859,01 active
- ingredient per liter of solution (mg/L). i
- Procedures used in this acute toxicity study followed those | ~
- described in "Methods for acute toxicity tests with fish, macro- '
- invertebrates, and amphibians" (U.S. EPA, 1975) and the protocol !
oo I .
' entitled "Static Acute F.eshwater Invertebrate Toxicity Study of ' N
‘ - N .
b B0859.01" (K. W, Surowitz, Principal Investigator, 1 August
- 1985). ; .
i i
L
; - The daphnids used in this toxicity test were obtained from
; E ' \
» “ Al
i ;
Mo o~
e
N i
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laboratory stocks cultured at Springborn Bion .aics, Inc., Ware-
ham, Massachusetts. The water was prepared by fortifying well
water based on the formula for hard water (U.5. EPA, 1975) and
£iltering it through carbon and Amberlite XAD-7 resin columns
to reove any potential organic contaminants. This water had
total hardness and alkalinity ranges as caleium carbonate
(Cacwy) of 160-180 mg/L and 110-130 mg/L, respectively, a pH
ranye of 7 9-8.3, a temperatuté of 20 + 1°C, a dissolved

oxygem concentration nf greater than 60% of saturation and a
specific conductance range of 400-600 micronhos per centimeter

(umhos/cm) .

the daphnid culture area received a regulated photoperiod
of 1€ hours of light and eight hours darkness. Light at an in-
tensity of 5-10 hectolux at the culture solutions' surface was
provided by a combination of S lvania GrowluxR and Cool
white? flourescent bulbs. Daphnids were fed a solution of
green algae (Ankistrodesmus sp.‘) and yeast suspension once
daily. The air temperature was controlled to maintain the cul~

ture solutions at 20 + 1°cC.

& sodium lauryl sulfate reference test was conducted with
the daphnid test population from 19-21 September 1985. The
48-haur LCSO and 95% confidence interval was 6.7 (5.6-8.3) mg/L

(Reference Test Log).

the toxicity test was conducted in 250-mililiter (mL) glass

beakers. The dilution water used (#IRC 499, IWQ-6 Log Book) was

-~
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from the same source as the culture water previously mentioned
and was characterized as having a total hardness and alkalinity
of 160 and 120 my/L as CaCO;, respectively, a pH of 8.0 and a

specific conductivity of 600 umhos/cm.

A cloudy stock solution of 100 mg/mL was formulated by
dissolving 5.070 grams of B0859.01 in distilled water to volume
in a 50-mL volumetric flask. Test solntions were formulated by
adding the appropriate volumes of the stock solution to dilution
water to total 1000 mL. Each solution was mixed on a magnetic
stirrer for one minute and then divided into three beakers to
provide replicate exposure treatments each containing 200 mL,
The excess 400 ml. of test solution was discarded. The test
solution depth was 6.2 centimeters (cm) w.th a surface area of
33 em?. Three ‘control beakers containg the same dilution
wacer and maintained under the same conditions as the exposure
concentrations, but containing no B0859.01, were established.
The air tempexature in the laboratory was controlled in order
to maintain test solution temperatures at 20 + 1°C, Test
solucions were not aerated. The test area was illuminated with
Sylvania Growlux® and Cool WhiteR fluorescent lights at
an intensity of 7 hectolux at the solutions' surface. The
photoperiod during the test was the same as in the culture

area.

Fifteen daphnids, <24 hours old, were impartially
distributed to each concentration (five daphnids per replicate)

within 15 minutes after the test solutions had been prepared.
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Daphnids were not fed during the exposure. Mortalities in
replicate test solutions were recorded at 24 and 48 hours of
exposure. Biological observations and observations of physical
characteristics of each replicate test solution were also made
and recorded at 0, 24, and 48 hours. The pH's and dissolved
oxygen concentrations were measured at 0 and 48 hours in one
replicate vessel of each test concentration and the control.

Temperature was measured in one ieplicate vessel of the control

at 0, 24, and 48 hours of exposure.

Total hardness concentrations presented in this report
were measured by the EDTA titrimetric method and total alkali-
nity concentrations were determined by potentiometric titration
to an endpoint of pH 4.5 (APHA et al.,1985). Specific
conductivities were measured with a Yellow Springs Instrument
Company (YSI)} Model #33 salinity-conductivity-temperature meter
and probe; the pH's were measureq with an Instrumentation Lab-
oratory Model #175 pH meter and cbmbinatiou electrode; the dis~
solved oxygen concentrations were measured with a YSI Model #57
dissolved oxygen meter and probe and the temperatures were mea-
sured with a Brooklyn alcohol thermometer. Light intensity was

measured with a General Electric type 213 light meter.
Statistizs
The concentrations tested and the corresponding mortality

data derived from the toxicity test were used to estimate 24~

and #8-hour median lethal concentrations (LC50) and 95% confi-
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dence intervals. The LC50 is defined as the concentration of
) , !.,, the test material in dilution water which caused mortality of
' 50% of the test animal population at the stated exposure inter= i l
3; r: val. If sufficient toxicant-related mortality occurred during ;
% s the test {e.g., presence of at.least one test concentration ‘ ]
P causing mortality of >50% of the animals in the test popu- 1 !
: . lation), then a computer program (Stephan, 1982, personal com= 5
- munication) was used to calculate the LC50 values. The com- ;
i puter program scanned the data base, identified tl° most appro-~ 1
1 'priate statistical methods and performed the analysis. Three E
- statistical methods, in the following order of preference, i &
j were available in the computer program: moving average angle I '
- analysis, probit analysis, binomial probability (Stephan, 1977).
*-: Binomial probability method calculates only the 95% confidence b ‘
- interval. In such a case, a point estimate of the LC50 i1s ob- !
- tained by non-linear interpolation (i.e., logarithm transforma-
j tion of the concentration and the angle transformation of the
. perceat dead) (Stephan, 1982), l"rhe method selected was deter-~ !
- mined by the above order of preference and by the characteristics :
o "I’ of the data base (e.g., presence or absence of several test con- : . -
- i { = centrations causing mortality of a2 partial number of animals in ' ~\
§ 'j the respective test populationj). |
» _
i [ RESUL?S
Pl
- The concentrations tested, corresponding mortalities and ‘
‘ L: observations made during the test are presented in Table 1. The '

48-hour LC50 for D. magna exposed to B08592.01 was calcu- . Ly

A .
i e
[oA ]




lated by non-linear interpolation to be 720 mg/%4L with a 95%

-8 T "

confidence interval calculated by binomial probability of 600~

1000. Table 2 summarizes the 24-hour and 48~hour LC50 values.

3

&

The results of the water quality analysis are presentad in Table
3.
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Table 1. Concentrations tested, corresponding cumuiative mortali-

L I .

ties and observations made during the 48-hour exposure

of daphnids (Daphnia magna) to B0859.01

it RWLE A1

sominal Cumulative Mortality (%)
concentration 24-hour 48-~-hour
ixg/L) B c X A B

I.0

F . |

00 60 80 8o? 100 100
§00 20

£

360
120
130

78

23 3

3

cmtrol

8a11 mirviving daphnids were at the surface of the test solu-
tiom.

bSeveml daphnids wezre at the surface of the test solutions.

| o]

®one &phnid was at the surface of the test solution.

T T 12

g~




Table 2. The estimated 24- and 48-hour LCS50 values for daphnids

(Daphina magna) exposed to B0859.01

3

LC50% (mg/L)
24-hour ] 48~hour

B

21

850 720 .
{600-1000) (600-1000)

L1t

BLCSD wli:25 were estimated by non-linear interpolation, 95%
confidence intervals were calculated by binomial probability.
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Table 3. The pH's, ‘issolved oxygen concentrations and tempera-

o |

tures measured during the 48-hour exposure of Daph-

nia magna to B0859.01

Eg |

3

Nominal
concentration
(mg/L}) 24-hour 48-hour

i3

b
1000
600
360
220
130
‘78

control

Dissolved 1000
oxygen 600
(mg/L} 360

220

130

78
control
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: r' The data contained in this report were audited by the Qua-
ly‘ lity Assurance Unit to assure compiiance with the protocols,
| ¥
! E standard ope-ating procedures and the petinent EPA Good Labora-
n tofy Practice Regulations on the following dates: 10 and 13
il L8
November and 10 December 1985, If discrepancies were found,
:] reports were made immediately to the Study Director and manage-
' . - ment, It is the opinion of this Unit that these data accurately
- reflect the raw data generated during this study. .- .
< '__! .
: .
1
. .
[ ] .
4 £ %V{. 5871 spee st
Robert E. Bentley
",, Director, Quality Asgurance and
— Special Projects ~
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SUSMITTED BY: Springborn Bionomics, Inc.
Aquatic Toxicology Laboratory
790 Main Street
Wareham, Massachusetts
December, 1985

STUDY DIRECTOR: Richard B. Nicholson
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Aquatic Toxicologist
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APPROVED BY: ' Donald C. Surprenant

Ua ﬁ,ﬂmu-wﬂf (¥12/85

Director, Aduatic Toxicology
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DATA AUDITED BY: Robert E. Bentley
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R~5 Laboratory Study No./4//. Qé’ﬁf;'blfl 4
PROTOCOL

orn BIonOmMiCs,

. 790 Main St.
LABORATORY:  \\oreham, MA 02571 .

TITLE: Static Acute Freshwater Invertebrate Toxicity Study of B0859.01

SPONSOR: The ngrfﬁg'br & é{lnnble ngeany;' Cincinnati, Ohio

OBJECTIVE: To determine the 48 hr LCgp of the test material to s freshwater
invertebrate apecies. ‘

JUSTIFZCATION FOR TEST SYSTEM: Daphnia wmagna is a readily available freshvater
invertedbrate species, oulvhieh a large amount of toxicity data exists, and is
recomsended by the USEPA" as a standard test organism. . H

TEST MATERIAL:

Sample Code B0859.01 Color _colorless Form _liquid ' k
, % Active 97%  Density 0.9325 g/cm’ Solubllity 4.2% in water (20°C) —
: Expiration Date in progress Other r

Storage Conditions - room temperature

Safe Handling Precautions - Cautfon: Harmful {f inhaled or absorbed; irritant.

The Sponsor accepts full responsibility for appropriate characterization and
stability verification of this test material.

: TEST MATERIAL ADDITION/PREPARATION: All calculations and uelsutelnents' are to
' be based on the active ingredient. The maximuu concentration to be tested is
1000 mg/L sctive fngredient.

TEST_ORCANISM:

' Species - Daphnia magna

, Handling and Preparation - On the day preceding test initiation, reproductively
mature adulis ace to be isolated from any young to assure only adult sizes are
present in the stock cultures. The young produced by these isolated adults are
to be removed from the stock cultures and used for testing. The maximum time
to fnitiate a test following isolation 4s 36 hours.

TEST CONTAINERS: 250 ml glass beakers containing 200 ml of test solution.
Beakers are to "e covered with glass or clear plastic during the test pericud to
minimize evaporation. .

IUSBPA, Counittee on Methods for Toxicity Tests with Aquatic Organisus
(1975) Methods for Acute Toxicity Tests with Fish, Macroinvertebrates, and
Amphibians. EPA-3-75-009,




R-5 ' Page 2

DILUTION WATER: Water of the same characteristics As the water normally used
for culturing Daphnia 1n the laboratory.

TEST GONDLTIONS:
| <

(1) Maintain temperature at 21 +1%.

{2) Tic divsolved oxygen concentration in each test container must be at leust
90% of saturaiiom on Day O.

(3) A control and at least five concentrations of the test muterial sre to be '
used. Except for the control, the concentration of test material im each 4
trestment must be at least 56 of the next higher one.

OPERATION:

Five Daphria are randomly assigned to each test coutainer, following ‘%~
laboratory“s standard .perating procedure, within 30 minutes after the addition
of the test material. A minimu. f three tzst containers are to be used for
each test concentration and the .ontrol. Ope treatweat m:32 have killed or
affected wore than 65% of the Daphnia, and cme treatment (not the control) must '

have killed or affected less than 35Z of the Daphnia. The test is¢ conducted {f

for 48 hours, comsencing when the test Daphnis are first exposed to the test

Aaterial. Duphnia are not to be fed during the test period, , -

If any sdditive (e.g. solvent) 1s used to solubilize the test material, snother
control containing the greatest amount of solvent present in any other
container i also required. A test is not valid 1f there s a greater than 10X

nortality in either coptrol. : ‘

WATER CHEMISTRY: Dissolved oxygen (D0) and pH are measured at O and 48 hours
in at least one replicate for all test concentrations, inc)ading the controls.
The O hour m2asurements are taken prior to the sddition of the test organisms.
1f 100Z sortality §s observed in & test concentration at 24 hours,
Jeterminations sre to be made at that time, but further determinations for that
concentration are not required.

SPECIAL INSTRUCTIONS (If any, for operation, sampling, analyses, or monitoring):

RANGE-FINDING TEST: To be conducted at the discretion of the laboratory unless \
othervwise apecified. \

OBSERVATIONS: Mortality observations are to be made and recorded at 24 and 48
hours for all test containers, including the control. The criteria for death
is the lack of reaction to gentle prndding.

CALCULATIONS: Test results are used to calculste the 43 hour LCgg. The 24

hour LCgn is calculated when possible. The LCqy is defined as the !
calculated concentration of the test material which causes 50% mortality in

populations of test organisms at *he specified time of exposure. Results are

to be calculated and reported on the basis of added (nominal) test concentra-

tions or from concentrations confirmed b; actual analysis, if requestes. ,
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RECORDS TO BE MAINTAINED: All te;‘.ords ary to reconstruct the study and
demonstrate adherence to the Protocol.

PROTOCOL CHANGES: 1If a change in the approved protocol becomes necessary,
yerbal agreement should be made between the Study Director and Sponsor’s
Principal Investigator. As soon as practical thercafter, this change and the
resgons for it should be put in writing, approved by both persons, and attached
to the protocol as an addendum.

REPORTING: The report is to be a typed document in triplicate, describing the
results of the study and is to be signed and dated by the Study Director,
Quality Assurance Officer and Laboratory Manager. 1t 18 to include, but is not
limited to, the following:

1) Identification of test matevial by sawple code, percent active,
color, form, and date receivid.

2) Procedures followed for test ms : + reparation and addition.

3) Reference to laboratory noteboor . - file containing raw data.

43 Date definitive test was conduct

'5) Species tested, including the st BRI

6) FPercentage wortality in all test * including the control.
The calculated LCsp values, 952 con. « adtervals, and a ref.~ence to
the method used to calculate these values.

8) Description of ditution water used, including e range of the measured pi,
hardness, alkalfaity, snd conductivity.

9) All temperature, pH, and DO determinations and all visual observations.

10) Laboratoty Study Nuscber.

11) Reference to the Protocol (title, author, and date) and addeuda 1f made,
and eny analytical procedures used.

12) Any Protocol deviations and their dmplications.

13) Results of reference toxicant and date conducted,

14) Description of the quality assurance methods used to insure the gquality of
the data.

ALTERNATE PRINCIPAL IRVE?GATOK R. H.:Hall PHONE: (513) 530-3347

NOTED: J. W. Williams (///), )7 A PHONE: (513) 530-2120
Opetationyﬂlsnca

APPROVED: K. G. Surowitz %’,Av; J// PHONE: (513) 530-3332

Principal Investigator Date '

TO BE COMPLETED BY STUDY DIRECTOR:
Study No. JU/-0865. 4/92:1(0
Estimsted Starting Date 13 Sepfomber 1985

Esticated Reporting Date 15 Moderber {965
Late Test Material Received _Z/ @gmf' 98y

Approved W K w @/21/9( PHONE | [ 6!7) 295 - 2550

Study Director Date

KG5005/pe )
8/1/85
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TRST SURSTANCE CRARACTERIZATION REPORT (TSCR)
82de 1 of 2
| {

Test Subetsoce 1dentification Nusber (TSIN): _B0839.01
Safety Test Request Rusber: 35378~ _83.03
Priscipsl Iawstipstor: X. G, Surowits

Product or Ingredient: 2-ot951-1,3°honndlol ilﬂml Brand Kotebook Ref:

Physical Description: clear, viecous ifquid SolubiIfey: 4.2% in water (20°%C) ~pis Vel

Recormendsd Storags Conditfonst roos tempersture Expiretion Vste: iu progress
harsful

Bazards (1.0, flammabiliiy, toxic gases): nful 21f dnhaled or sbuorbed; irritant
Depts of Transportation Hasard Classificeticd: non-hassrdous CAS io.é';: 91=96=2

Formilated Composition (v)

¥oxlnal Stock
Hol. Lewl Acceptable Code

c‘g“‘l‘ () Ve, " ! "‘-: lﬂln Mo,

2-othyl~1,3 146,23 73
henanediol
(teomer
sixture)

Inclunde CAS musber(e) for the three wost sajor components of a formulation or for
12:.0 chentlcs) products. Footnots to the saterisl with which ths respective

»
ousber 1s associatad.

1f faformtion requested fe mot kuown, then the sysbol WX will be eatered.
Chemical names which eve inconveniently long may bde abbrevisted in tables Bt
stiould be 11ated 1o full in veferenced footnotes. MNon-chemicsl names, such as
Tergitol 15~3-0 or Yellov Dys 10, may uot ba acceptable but should be previeved
vith the vesponsible toxicologist. MNondefinitive tdenctification (e.g. Arquad, 3C-

bass) is sot scceptabdle.
The abovs tnformtion provided by: A& Surow f1‘z ~2 % A% ?g’%ééi
[T SIgnatury) Date
The atovs fnformtion revieved asud accepted by:
Principal Investigators K¢ Seroui?y ’ Z./ 4{& _’llﬁ}j%’(
Nams) Signstufe) (Uste

T8CR1
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IBST SUBSTANCE CHARACTBRIZATION REPORY (T87R) .

4 . : $ide 2 0f 2

Test Substan.e Identification Number (TSIN): 30839.01

Analyzed Composition

Date Subaitter Kstimated Neasured Testing
Subsitted Code Analysie Code/Anslysis Value Valus Laboratory

Comaercial sample (Aldrich Checical Co.) No Analysis performed.

e em e cm -t W e 5 e M e -

i
f}

J Analyticsl lnformstion Verified By: Date:
. (3ignstuze)

Thie test substance is suitadble for environasntsl (noprclinical) safety testing.

Dete: .7£12 /&

Principal Inweetigator:

This test substance is suiteble for human (clinical) sefety testing.

Principsl Investigstor: Date:
(Signstuve)

KGS001/ped
7/12/85

e




Test Substance
CAS Number:
Identity:

Purity:

Method
GLP:
Report/Study Year:

Method/Guideline Followed:

Test Type:

Species:

Strain:

Sex: .
Route of administration:
Exposure period:
Doses:

Remarks:

Results
Result:

Conclusion:
Remarks:

Data Quality
Reliability (Klimisch):

Reference
Laboratory Study Number:
Reference:

94-96-2
2-ethyl-1,3-hexanediol
Not stated

No

2004

Mouse in vivo Skin Micronucleus Assay (based on Nishikawa et al,
Mutation Research 444 (1999) 159-166)

Mouse in vivo skin micronucleus

Mouse

SKA-1

- Male (3/group)

Dermal
Up to 5 days.
Maximum amount applied - 0.1 mL/6cm? as indicated below.

. Preliminary Study: 2.5, 5, 10, 20 and 40% test substance in ethanol.

Negative control — ethanol. Positive control — vinblastin sulfate (VB)
(0.05%) in ethanol

Main Study: 10, 20 and 40% test substance in ethanol, negative control
(ethanol) and positive control (VB in ethanol).

Hairless mice were treated two times at 24 hour intervals. The highes dose
tested was based on the maximum soluble dose. Twenty-four hours after
the last treatment the animals were sacrificed and the skin collected. The
skin was placed in cold trypsin overnight. The dermis and epidermis were
separated and the cells dissociated by a gently stirring in complete medium.
The cells were pelleted, rinsed and fixed, then placed on slides. The slides
were stained with acridine orange and the number of micronuclei scored
from 2000 cells/animal. Study design included positive and negative
controls.

. 2-ethyl-1,3-hexanediol (EHD) did not induce an increase in micronuclei
(MN) in mouse skin after two applications.

Group (animal #) #MN / group MN/1000 cells

Ethanol 4/6000 =0.67/1000

VB 0.05% in EtOH 34/6000 =5.67/1000*

10% EHD 1/6000 =0.17/1000

20% EHD 4/6000 =0.67/1000

=0.5/1000

40% EHD 3/6000

* significant with Dunnett’s adjustment

The test substance is negative under the conditions of this assay.
Responses of positive and negative controls were appropriate.

MVS-1482

Procter and Gamble, 2004. Testing 2-ethyl-1,3-hexanediol in the mouse in
vivo skin micronucleus model. Notebook MVS-1482, pages 117-124.
Accession # MVS-1482
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Test Substance
CAS Number:
Identity:
Purity:
Remarks:

Method

Method/Guideline Followed:

GLP:

Report Year:
Species:

Gender:

Number of Animals:
Concentration:
Remarks:

Results
Results:
Remarks:

Data Quality
Reliability (Klimisch):

Reference
Laboratory Report Number:
Reference:

94-96-2

2-Ethyl-1,3-Hexanediol

100%

Test substance identified as B0941-01

Primary Eye Irritation Rabbit — Low Volume Method

Yes

1986

Rabbit (New Zealand White)

Male/Female

6

Undiluted

10 pL was placed directly on the cornea of one eye on each
animal. There was no rinse in one group of 3 animals. There
was rinse in other group of 3 animals.

Moderate to Severe Irritant .

2-Ethyl-1,3-Hexanediol (10 ul, unrinsed) produce moderate to
significant reversible irritation in 3/3 rabbits. Corneas (2/3), Iris
(3/3), and conjuctiva (3/3) were affected, all eyes cleared by day

14. The maximum average score (MAS) for the unrinsed group
was 20.3 on day 1. Rinsed eyes showed almost no irritation, one
animal displayed conjuctival redness on day 1 only. The MAS
was 0.7 on day 1, all eyes cleared by day 2.

191-1215
Procter & Gamble, 1986. Rabbit Eye Irritation (Low Volume

Procedure). Accession #31928




hoe 31928

) international Research .
and Development Corporation

MATTAWAN, AICHIGAN, L3 A, 4070 THVEPHUINE 1814 664 555

By TR - Ths Procter and Samble Company

$UBJECT: Rabbit Eye Irritation (Low Volume Procedure)
DAl NG: BSBTS 935

TSIN: B0941-01

REPORT NO. . i%i-1215
Lat” 77 . wMISSION: February 27, 1986

Revbw&niamdhﬁcepmdi%fBS&}H:Fﬂa&PS

& " .
-—ﬁzﬁ“¢ i .. anL—E%&ZﬁZEﬁ;

W. B. cIasoN

R r—

RECENVED BY

MR 03 1928

SPERATIONS SECTION
191-121%

"credence through research’




Rabbit Eye Irritetion

i Study bo: 191-12)3 . {Low Volume Procriute}
Spons- r ief: BSBIG 933 Report of a biological teel performes at:

Ioternationzl Research and Developuent Jorpovatien
Matrawen, Michigan 45871
. leviztion Frow Duricg the period:
i Protocol: Hone January 31, 1986 ta Pabrusry 34, 1386
According to the stterbed protocol
(PG uo, £2B)

Isaye Date: Noveaber 20, 1985

I Test Sub-cancels) (78 ') Color Physical Formm Staxags Condizions
- BEERAE 131 colorless liquid LoGE tenpersture

. ngor'a Divisiomal Towicalogiat: ¥. B. Gibson

< irce gud Btrain of Animale Used: Ruiper™s Rabbdit Rameh, Gary, imdisna
Naw Zealand Wirite rabbisa

Councentracion and Amount of Test Substance Dosed:
Adwinistered undiluted a2 vesaived, 10 wmcl per right =ye
(unwrshy  and vzshed), uvaioz a 100 mel, Hemilton syringe.’

RESULTS
. HEDLAN
MAX UM NUMBER OF WiMBER OF ."MBER OF
TREATMENT AVEBAGE RYES APFECTED!’!:!EA_IED DAYE FPOR DAYS ¥YOR
' GROUP SCORE/1/ME CORMEA IR15 CONJUNCTIVAE CLEARARCEY CLEARANCE
| -
i 10 acl/right 206.3/DaY 1 273 3/3 3/3 14,14,14 i4.0
| t.ye, uwawashed
: 10 @cl/right e.7/bAY 1 9/3  0/3 1/ - 2,a,a 1.0

l eye, washed

a = Ho irricatiom wae observed:; for the median number of d=va calculation,
a = tha firet obssarvation interval reported In terms w. days.
* All scores to teturn to zero; reported for i{ndividusl aniwals,

£,
.




Techaical Supervisory Staif,

Acute Tr.ricology and Speciszl Studies:

Stepban W. allea, H.S.
Group Surecvigor

Linda L. Fleetwood, B.A.
Unit Superviser

As S/ Bl

bace

PREPARKED BY-

i1aa T. Welker, B.5.
Raport Writer

Acete Toxicology amd
Special Studies

REVIEWED BY: W% Ll L"'I%

Dale &, Johnson, Pherm.D., PR.D. Date
Asgociate Director, Division
of Toxicology

STLOY 3.IR%" & STATEHENT

i -« » usea in IRLG 3tud’ Bumber 191-1215 followed the experim- mtal
ariteria 2pec’ fied in the nrotocel.

To the best of my koowledgae, there were uo siguificant deviations from
th: Good paboracory Practice Begulations which affacted the guality or
inteprity of this study. This study wee conducted inm conformance with the
Good Irebaramry Practice Regulations. Thiz veport zccurately reflects the
raw data obcaivad during tbe performance of this study.

All data including the fipel study report dre stored inm the Interratiomal

Regearch and Development Corperatiom Archivas, Mettswam, Michigan.

2 WA alzale,

Jemeal R. Myer, B.S, ~D Oate
Wanagpr of Acute Toxicology and

Spetial Studies
5.udy Director

191-1215




* TABLE 1.

B0%41~0} :

10 mclfvight : RABSIT £YE [RBYTATIOR

eye, ynwashed

CORKEA pi:3s COSFIBCTIVAR

RARBIT ORSERY. SCORE T gooRE _SLsRE

WUMBER TIME ‘A ' B A¥REXS & A%3 4 3 ¢ Ta3LHe

29391 M pay 1 0 © & 1 5 i oz 2 i4
pay 2 1 Lt 5 3 5 3 1 ¢ 3
paY 3 1 1 5 3 5 2 i @0 &
DAY | & [ i 5 z2 2z 48 3
nay 7 o ¢ 0 0 8 O T 4
DAY ls®* O 6 @ 0 0 6 ¢ 0 Q

286L1 M paY i 0 9 8 i 5 3 3 3 14
L S L - G 0 3z 3 16
LAY 3 1 R ! 5 I I 12
DAY & 1 1 5 0 ° 3z 9 s
Y7 o o o 4} ¢ e 1 D 2
DAY 16* 0 O D ] o G o o 9

«9398 F pAY L ¢ o o b 5 3 2 2 i
DAY 2 6 o 9 i 5 3 P 0 8
DAY 3 P o0 0 | 5 i 2 5 10
" 4 c o 0 i 5 iz ¢ H

. 0 o ¢ 1 5 34 G 3

wf 14* ¢ 0 O a 0 0 o v 0

*All ¢-2res zero; animal removea Fronm arudy

191-1215




* TABYE 1, CONT,
80941-51
10 mel/right RABRIT BYZ IRRITATION
aye, uswegshed .

TOTAl  GROUP
TIHE CROUP . AVERAGE
PERIODS =~ SCORE  SCGRE
DAY &l 26.%
DAY 52 17.3
vay 53 17.7
DAY 48 16.9
DAY 19 6.3
pAY 14 0 6.6

MARIHMIM AVERAGR scm: 28.3/04 . 1

191-1215




' TAP'R }. COMT.
2094 1-01
10 mel/right ' RARRIY EYE IRRITATION
eve, uaahed ‘

IRIS COMSUBSTIVAE

RARDBIL OBSERY. . SCORE
WUMBER, TIME ' F AXS A B ¢ TasseCiz

29469 H DAY i*
79380 7 nay

29650 ¥ DAY
DAY

TOTAL RoUr

TIME GROUP  AUEBAGE
FERLIODS SCORE SCORE
DAY ] 2 0.7
DAY 2 0 0.0

HAXIMIpY AVERAGE SCORE: 0.7 bay 1

‘%411 acores zero} snimel rezoved fran study

191~171%




T TAB(E 2,
BO%1-01
10 welfvight BAB2IT BYE IRRIXTATION
eye, unwaahed {OTEER ¥IBLIRGS)

RABBIT OBSZRY,
wMBER TIME FINDINGS

29391 M DAY" b, %,8{50%)
DAY d
paY d,t{50%}
DAY d

DAY t{02)

DAY t(0%}

Dd ' a,a,5(50%)
Tz b,e,d “
DAY b,c,4,e{50%)
Day c,d

DAY w(0X)

DAY e{0%)

pay a,¢,d,8{40%}

DAY h,8(40%)

pay e,d,i,e(408) ,£(15%)
DAY . c,d,h,5{30X)

DAY c,b,t{>5%)

Ry t{0%)

a - Purv’ o Aischarge h - Paswnug

. acharg: 8 - Coznesal dulling (I of arez)
v = goir ke t - Sodium flusrescein exam {X srained;
4w Almiiag

*All scores zero; aminal rempgved from study

i91-1215




' TAWLE 2. COHT.
B0941~01
10 melfrighe
eye, wsaked

ZABBLT BYE IRRITATIOR
{OTEER FEEDINGS)

RABBLY
IMBER

FLUDINGS

29469
29380 F
29500 F

193-12135

1%
1 ¥
1
2*

*all gcores zero; aninal vemcwed From study




DIFERNATIONAL BRHSRARCH ASD DEVELOPMERT CRREPURATIOR
PROTIOL REVISYISH OB CLARIFICATINH
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' &
Prococal Sheet Ro. i Study Soe 131-1213 (ZBD4 BSSTE 4503

TITLE: RABBIT EYE IRRITATIOH (1OW VOLUME PBOCPDURER)

Pege L Of £
JUSTIFIGATION
Sewdy iniclarSon.
Leatification of the teat article.

Wentification of the source sl age of thy tent
ainalo.

Qarificstion of statiscical amalysis.

Animal seleccion.

Wersiiication of diat usaed.

PROTOCOL REVISION OR CLARIFICATION

orduct yeudy in accordance with the agtached
proetocol.s The lettar of authorization Is con~
siderad pert of ths prntocol.

The c=at article f» fdepcified am BO9S1-01, IRDC
3814,

The souzce of the rabbirs will be Xuipers Rabbit
Rapch, Gary, Indiazna. The animale wWill ha 3§
moutls of sge at study inieiztiono.

Bo statiptical analyy.. avre raquired on this study,
cherefore, nona will be perforned.

Stody Oirector Jewes K, Myer, B.E.

g im(Q.VV\-...,‘___ . 1/28/86
Si,nTura — Yate
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INTERHATIDRAL RESERRCE 24D ORTESOIMENT DOIROPATICR

PROTCODL PEVISIDN O CLARIFIccamon

Protoczol Sheat No. L Study Koo 1931215 g “15 9552

TITLE: RABRI? EYE IRRITATION {(IDW VGLEMT BRICRIXTRE) -

Fage & of 2

PROTICCOL REVISION OB CLARIFICATION
%

Acceptsble anizmals &2il be placed oo avudy =ith the
eid of a computer-yoderated random mmbher exble.

The diet used in tha stucy im Certffied Rabbic
Chow® #5322, Eaiston Purins Company.

Study Ulrector Joapes R. Hyer, E.S.

Qm@ W\,—-\-——--— 1/28/ 86

SpgnnT\re Cate

TR 453




THE PECOTIT B GAMBLE CUAKMNY

Rabbit Tye Irrdtetion (Lov Volume Pracedors)

Istos Date: Foveebar 26, 1385

Superasdes Iagun hnd; My 7, 198k

Test Substance Ydentiffcaticy Wuaber (TSIN) §_ B o g8t -sf
Divisicoal Roquest Documst Bunber (38D) 5 85 %

Sponsers The Procter & Gaxdis Cospecy
Cincicosti, Oble

Testiry Fapslity: Stasy §_191-1215
{To be Tilled in by Intmational Research (To te Tiiled in 5y

Or~=ztions Section) Mﬁ“mmph'z“w%mﬁm Testipg Pacility?

To dotoraine ths level of eye irritaticn of a test
suhstapce in the rebbit so that {5 say boc compared with
acra familiar pubstances.,

he HBew Zeulapd albine raddit {» the inimg) of cholce
*aed oo large ordit and noopigeented a~ia,

Ravta of Adainistrution

af Test Subdatance snd
Reason tor Choloe:

Plzce the tazt substmnce direnily an to# corpes of oms
aye. Tha route of exposure ané Jooe volimg gsad ia
thia prosedurs are pore 1il .1y to spproximate bupan
aceidental] exposure and €0 ba ratatved within the ere,
elioftating responres thot are wore ocasistent with
twvap experisace then would larger <ase volumas.

Diet wod/or Bater
Annlypis Reguirsd: Hore (n» kncwn contapinanis expected wkioch uwould

intarfore with this study)

Recozds 20 bg
Maintained; 411 records that smuld ds reguired ¢o recaprtrucst the

study =ad demcnatrste ajdherenad o protoosl.
Protocol - Page § of B




NIE FROCTER § GAkSLE COMMNY EROTOCOL MO, €28 (Comt'g)
Babbit Bye frritatiop {kow ¥olmes Procedure]

Iszus mte: Rervaeder 25, 198%

t 3

DRD ' B Expirstion

wsmnmaDoBETipti0n
g2y K ) Sutbu Eeler Phyaies) Purw Yzte
Boyyl -of 475 §ES eolorless s.;tm-& rafelie

Starage Conditionar (Check o)
[ ] Preenar

[ ] Wons fcavwn. Take osgicary pracantfons in handd{ing,
[R] As follows: geveve Ege Pl

. -1 Instructioes: ((hack one)

T AcYe
TY tud OF warg tist aubstunces will B teated, deme all aceperable groups
~rcd 211 JaEplsy ob he mame day. If poasibls, dose a1l groups from all
*xAples ou cie sape day-

¢ § If powaibla, __a the sems grader throughout the study.

{ 1 s Pollows:

Rodbdts, New naland albing of elther sax weighing
> 1.5 kg,

Chask ) . . -
fude Jonty daz 38,30, Eﬁ] ;;! ;:0"-40 sbisided 1ate dweted Sromgs; thre(Dms winta, o rg{iins

[ thres {3) spivels per tast group, no rinmse
[ J 24z (6) animal= per test group, zo ricss
A&&W {9) sninals divided Into tws test groupss
f'T ;s {6) mo rizse, \.res {2} Pimoe

Follow ths aporoved Stasiard Oparating Froseadures of
the Teat Faciiiry. {icclimation pa=Sod zust be a
ainimum of szavea {7) day».}

Poyircrmental
Smeitions: Follow the approved Standard Opuwrating Prooedures of
the Test Faollity.

Aniznul
=femifisation: Yollow the agproved Standard Gperating Pracedures of.
the Tes: Pacility.

Protocol -~ Pxge 2 of &




THE PROCTEN § GRAILE COMPWNY PRO20COL . ')

AbdL Irritation Jol
Inxun Dptas  November 20, 1585

Prssboss Baduirenents: Sxamine syst pricr to teating nying the Stasderd
Operating Procedures of the Tert Fasliity, Use cxly
anicala showirg oo oye atoormalitien. Oow wys of exoh
anisdl is ges? for tast and the other ave for contesl.

Dess Preparspion: {Check approprists tox}
{1} Liquide

[A Dase ¢ at substanse as recsived uning & W0 ul Baxilton or ecuivaient
00 .1 eirrcayrings (vithout a oeedle or othar fittings}, P13
wiorcayrings vith 8 10 pl volume of asspls. Duse ons animal. Repeat
this proosdurs for remaining animads. Uss a clewn sicroayrisge for
sech tost rubstance. Speoify sanufscturer of mtcrosyrings ip the

roport.
[ 1 Dose ancording te special instructfons (pags 2)
{2) 30lid»

[ 7 Dosa as desoribed below .
! Dose secording to specimd instrustions (page 2)

1.’ Measure £ [ Jvenfent volume (st 2esst 2 ml) of the solid
frepule: or powder in e atll graduate cylindsr. Do pot grind.
(Tap geutly record the weight in graks and the vo'ms io
afllisatars,} Culculete the bulk density (d) of the teat
wubat-on to the pearest 0.1 g/l using the followiny
oaloulation:

Yaight toat mud 00 }
g e il dsusity (d)

Caloulats the weight of tast substance which oceudiea ¢ 10 b
volume, using the following caleulatien:

depatty {d) X 10 = X =g of Lust ubstarse to bDe
used in the aye

Gringd a rspresuntative sasple of test aubatance with 3 mortar
und pantla, Sisve grouns substance * -sugk a 40-mexh sieve o
asurs sdaquats prinding before weighing for doafnx. The entire
saople sliquot munt Y sufTlclently ground to pass thraugh the
wleve.

The quantity of tert substanes squivelant to a 10 pl voluwee in weigbed to ab
dagat 75 soPUrMY uSlpg a Sultzble analytirsl Dalanzs.

Protogol ~ Page 3 of B




THE PAOCTER & GAMMLE EDWMNY BROTOCGL, MO, 2B {fpot'd}
Rabtar Bye Frratakion {Lrw Yoluee Pro sfure)

Isgus Dute: Rorssder 20, V688

Duas Prepmeation g@t'ggz
Note .

4 oopasntraticon mualysis of any test sudstacca -
vabicle sixture(s) will [ J1; will not [X] be recuirsd,

If a sondentration snalyeis is peguir~d:

{ J ' epare & sufficient guaptity of the txst
auvatance = yehicle mixturs(s) so that a portion
can 5 reatrned to the 3ponsort's Diviatooal Togte
goegiat, Store woluticnfsisture st { 1 rom
cmparatura; [ ] refrigerator; { 1 freszer;

[ ] cther

Shipping Iostrustions

Send mpproxizataly x. BSeva [ ] froges;
{ 1 under ashient qonditican; [ ] other

1)

[ ) imalyxze t-  test sudatavox - vehicle mixtursis’
for tart substance couesntration nying thre
soaiytioa: dethod in Appendix .

Lonive Jostructious: The eyelids are hsld gently open and 10 ui, ov welght
squivalant, of teat substance is placed d€irest,; oa the
oornsa of cod eye of aach rebbit. 7Tbe 6ryelid is pelansed
Imeadistaly after instiilation without foraed bi{nking
or manipulation. I¥ tast substance wes o pay bave
beern {nvorrectly dosed, 1.e9., et sudstapce wvas placed
o palpabral conhunetive or atclitsting membrana,
teplace the radbit and froporly adnintster the test
subatenss, Documeat 4ll replacszents snd stats reason(s)
for raplecamant. If r'~=-<pg im reqaired, pitve epproxi-
astely four (4} soeonds after appliiontion of the tast
subatance by spraying 20 a) of Jukevars watzir from g
bypodernic syrings, fitted with m aoubbed 16~ or 18-
gaugs pesdle, into the sye . . or pOdITate presaura,
Chserve and recard wvhetber or not ths aniznls
exbibit any vesponse indicstive of diacmmfart, e.g.,
aquealing, eto., upon instiliation of mibatabea.

Qbasrvations: Bxamine the ayes for oorpeal opacity, iritis, and
conjurativitis, and icore the treated eyes. RBeport
resulta sasording to the method of Dratze® (Appendix 1),
Seore 3t anw (1}, two (2), three (3), four (3),
saven (7, fourtsen (18}, wnd twenty—ome [21) days

th-agay. J. 3. {1$85) ippraisal of the Safety of CQhemicals in Fooda, Drugs
ard oesmetics.  Assoc, of Pood & Drug Officiala of the U.S., Editorial
Comn.. >+, Balttners, Maryland, 40-52.
Protosal - Page 4 of &




THE PROEYER A CAMALE COMNY

Rabhit

Bhzarystions "Cac: ".d :

FAOTOCOL B3, L2B [Cant'd)
e Prritation Yl eme ¥ oed

Iosue Dvtet Bovoubar 26, 1535

fol owlng trestnent., If by tueably-ots {2t) dawym a2l

‘syes bave pod clearsd, the Spemserts Mvistonad

Torteslogist should be ccotantsd rogerdilg #n extensics
of ths cbyervation perind.

3coring e dizcortinued at any time ir-ing the 2l-duy
chsarvation period if tawre iy no avidenos of
irritation. Onoe ayesd Bave clearsd EaRsve znisals fren
study acoording 9 Standard Operating Frocedures of the
Tent Facilicy. Ekftar rewoval o) anitals Sece wtudy,
aseume 211 futtte scores woIald Reve bedn EETe. Reagwe
1l remnining animels from study after 2% doys unless
otherviss inatructed by the Sponssr. Dizouss asverely
Irritated aysz with the Sponsor's Divinicmal Sowicole

ogint.
Bote:

i1l animgls that have an oys damaged wiich is preducting
undue stress cor discoafeort as judged by tie Study
Fragotar and the Tent Facility Votarinzrisn, with the
v/oourrencs nf the Divialeonal Texieclozfiat, abouid be
marificed isvediataly for masts refsouw.

4 oecropay 13 oot regquirsd ocn apimels thet Jie or are
ssorificed during tde stiudy. Becore sad deacr"de 831l
&ye pbnoraalities not sivered by Lppexdix 1, uvwslng
Appandix 2 as a guida. .

Questiongbls lesioma or srer . of invoalvenent xay

be coRfirmed with a asgalfytng dincoular head band/
flworescein staimavg. For oore detalled cbsarvation,
8 8lit lamp dicaiaroacspe, or other Csvicss, can

b0 uzad.

At study terzinstion, surviving caisgls ahouid be
rescved from atudy foilowing the Standerd Opsrsting
Pacaadures of tha Tapgt Faod® ‘47,

Caloulate the Primary Isritation Scors at &sch sbzer-
vation perfod for ssch group of animals by tetaling |
all of the cornaa, iris, snd conjumstivee scores and
dividing by the orig‘rat numder of aximsis in the group
(3 or £). Deterzine the Maxiwum Averaxs Scora (HAS)
for esch tezt grovp. Tha RIS 3a the higheat Primary
Irritction Score reccrded for any ziven obearvaticn
pericd.

Pretocol - Page 5 of $




THE MADEIRE & CASDLY COMMNMY FHIYTOCOL ¥ m !%'92
Babbit Mye Yerttutisn IE‘.‘. Yaluome Procsturel

Calouiaticma ;em'gz 3

The report s ths study shall Incloda bhow the study
was confucted, dote of stuly initiaticn and terning-
tion, the MAS (ocalculsted and-reperted socording to the
© athod on page 5}, tbe cumder of coriwms, irides, and
wnjunstivay alffacted, and the indiviaus) and median
~umber of days for ths eyes to clear.

ANy SpeRial obgelworions sush 33 suealing
when the test szubstance is placed In the eye :t“wuld
8lsc be inoluded. 7This report shall ccoform to all
requirements cutlined in Secticn 58,785, Subpert J,
Gocd Laboratory Practices Reguiztices,

SNW’MMM’"

Divinicanl Taxicologis:

Dets Approved by Sponsorts Divistonmal Toxicelegist ,-m&

Ktartin Lo 1731784

Defized w8 _day of doaing _

P ed Complstion Date: 2701785

%o ba completed
Defined ap tentarive date of last ghearvetion Joy the Test

JFacility
Study Dimhr:%ofﬂqié A U ——

James B, Myer, B3\
Vate:

1/28/86
Study Soat:

Protocol - Page 6 of 8




PROTUCOL - APPENDIX %

(1) Gornxs .
{A) Opagity - degres of danaity {srse aowt detss teien for reasing}
Bo opmoily
Sacttered ar difluae eres, gatalls of Inis lexrly visdile vwwetmsisrcs 2
Susily diszernibls transliudest sraacs, details of ‘ris
slightly obsowred
Opalssoent Sreas, no details of iris visible, xize of pupil
barsly discernidle o
Upaque, iris invizible

()] Eﬂmglﬂ
Ove quartar (¢ lsas), bhut Ot Sere

Oreater ttan ooo quarter, but leas than Salf
Greatar than dalf, but lens than thires gosi tera
Greator tho+ three qurters,

AxBExS
irs

(A} »
Rars
Folds sbove normal, songsation, swelling, oclrsumcornsal injection
{vay ar all of theas or ooabimation of any therenf) iris 3till
rerating to light {(alugpish reaction 1s poaitive)
- nut;w to light, hamorrhege, groes destruction {my of all
thete

AXS Total Maximux » 10
Songmett

{a) Rednexs (refars to falpabral conjumctivas oaly)
Vensals ANrAARl
Yesauls definitaly injsctsd above mormal
More ¢iffune, despar urimscs red, individual vesasls oot
sanily Jimaernibla
Diffune basly red

(D) Chemanis

o swelling

Any svelling above normal (1naludes mictitating IETHruOe) m—ecmssmme—
pov{aus swelling with pertial everaizn of lids
Swelling with Jids adout ball clowad
Zwelling with 1ids shout Mmlf alossd to acxple ~ly cloasd

(C) pPiacharge
% dischargs
Any amguat differsnt (rem soraal (dosx pot include wall amsunts
phserved 1n ipnar aanthus of parmal animala)
Dizcharge wSth moiytanicg of tha 1ids avd hairs just mdlacent
to lids
Discharge with moisteniag of the 1fds and hairs, and comsidersble
area aroumg the 2va

Bonre (A + B4+ C)x 2 Total Maxipur x 2D

Th; total score for the eye 13 the aum of all scorad clhtainea for the

eci. .y, iris, ard conjunctivae.
Protoeol = Page 7 of £




THE PROCTER & Gandl"” OQMPAMY

Copuss

1a
2.

&-
L
&.
7.

a.
3

813zt eullieg
Sinughing
Stippling

Hecvasculsrization
Pigaentation

Scar

Rivza

laeration

aotivn

HBamorrhage
Moarstice
Bacrozin

EROTOCH - APPPROIT 2
REFINTIIONS OF T2FHS

Rathir Eye Irritaticn

Lecie of porux) ocrasrl ustsr

Tke wisible zhedding of cormoael spithelicz

Multiple soall focel Iesions (o the curnes)

spithalinm giviag the cppearance of smmall

dots m the oorvanl sorfice

Invasicn of the cornea by blood vessela

Appearance of salagin 11 tovoes

Gross Iafiliraticn of the eccrnes dy grabulatlam tizsue
Apparent insrease in norzzl fluld content

A loas ol spitielium g Jarage to subatantiz propriz

Lealage of blood into tizxua

Loss of spithelinl surface

Presence of desd tia: e

Protoco]l « Page B o2 B




International Researcit and Developmens Corporation

UALITY ASSURARCE STATEMRYT

' Scudy Title: Rebbie Rye Icritation (Lew Volume Procedurel
Pest Arcicle: BA941-0)

Thia report hos been reviewad by the Internctional Zeseared aad
Developmest Corporation Quality Assuraece Department in accovdsare with
the Uniced Statev Enviconmental Procection Apancy Good Lsboratary
Practice Staodards of May 2, 1984,

An inspaction of the protocol fer thiz study was ¢oadunted on
FPebruavy &, 356, A randowly ssupled phaze of the eondust of the study
vzs inspacted on Jamuary 31, 1586. Findings vesulting fra= ipspections,
frowm a data su'it, and fram s veview of the report were veportad to aane
sgement: gnc th= 5kudy Directer on Pabeuary 19, 1985,

Approved And
Subuitted By:

Wilsan P. Dean, H.$,
Director of Quelicy Agsurance

191+1215

“credence rhrough research”




TE5T SORSTARCE CRARACTERI2ATION RZFORT (TSCK)

8ide 3 af 2

PEMS BEUT. m:.
C.%, 8ar o
ﬂtm» 53&’?- L%

?sCl ?fﬁﬂ . b

Test Subptance Tdeutification bomker (2SIW):
Sef_ty Test Reyuost ¥oeber: NSBTS- §55 “555*5
Privciple Investigator: W, Brues Gibson

q A—
Product oF Ingredient: 2-Ethyl.l, s-Hexacediol Braud Retsbosk Ref: TR 1239-18
Phyaicel Descxiption: _cleax 1iguid Solubfiity: ssm,n B €5y
Racomwade? Storsge Conddtions:  roow temperature Expiration Date: EEE

Masarya (1,e. flamesbllity, toxic gesesl’ conkuatible(
o, of Transpertation Hexard Claseification: pon<h: sardous CAS !lo.t"'}: 94~56+ 2

Formylaceud Comnosition {)

Hom{nal Stock
Hel, Level Acceptable Code Lo Hgzbe:
Vt. 2 tr #r.) Range Ho.  Supplier {XB-Ref.)

146 1003 n.R. . WK, Duion Carbide 025884

(1) 3.pehyle1,3-Hexauedtol

(2} yoclude Ca3 nusber{s} for the three aost pajor corponents ¢f & formulatior
’or for slngls cheanical prodocts. Footmote to the saterial with which the
vespective nueber {8 susociated,

{b) 17 jnformation reoeoted is mo¢ known, them the & ool NX will be entased.

{e) Chenical nanes which aza lacenvenieatly long may bde abbreviated Ia taghles
tut shonld bBe liated fe full &{n referencad footoobes, Hoa-clonfcal names,
suck a8 Teorgitel 15-5-0 or Yellow Dya #10, msy not be acceptable byt shoeld
be previeved with the responsible toxicologiat. Novdefinitive Identifica~

~u (a.g. Azquad, BC-bage) ix not sccaptable.

The shave Irisymatiocn provided by: _Lisa A. Baloyes Sa ML;‘ ¢t 8§
"-"{m["g'— Signetore

2he abowe .nfomtxmz reaviewed and accepted by:

Principli .nvesriymeors iw, aﬂ("‘ ?;"B-sgn _ﬂ;?“"‘-__& {ﬂ#‘f !
Hame Siptature Dade

TSCHED: §n




I2ST SUESTANCY CHARACTERIZATION I.MT'STSCR}

Blée X s€ 2

Tesk Substance Idsntificatics Boabsx {(T5IN}y BOTE1-0}

- Awnlyzné Comsositics

Dete  Subsitter Estimsted ¥eesurad  Tuating
Subnfoted Coda mfiu- Covelisaliysis ‘¥alus Yo lee Eabyzatrey

12726/85 ¥38 3059 4199/ 5pecis)l GC
] {955) {Solvent verificacion & puzity) 002 BSEECET

Apalyicel need wt be comploted prior to start of test.

12/ 26f85 YTB 3060 3299 /Hydrogen peroxide less than 50ppa
€9558) {Formaldehyde w 19ppm
fZinc * 200ppm
JCadmi um ” 20ppm
Jlead ¥ - 50D8ppm
fArsenic . * 20ppw
fMercury » 40ppm
{Alupipum " 5000ppm
/Chyomium o 20ppm

Osmalality wil” - 2 determined at MVL

4117/ Methanol

0 BS&HCPD -
2137fr8 0,52 4.4 - B.Q

Anzlytical Iuformatiom Vevified By: G. ¥clabe.
: Zirature)

o £ L

Thin test gubstauce Iy scitabls for animl {acn-clinjexl) mafety besting.

Principle 7 vesilymtor:

{Sigratovay
This tast enbstaace is evitable for Dmeme {clinfcal) safety testing.

Principie Zavestigaror: W. Bruce Glbeon







Test Substance
CAS Number:
Identity:

Purity:
Comments:

Method

Method / Guideline:

Report Year:
GLP:
Test System:

Study Design:

Results
Result:

Data Quality

Reliability (Klimisch):

Reference

Laboratory Report Number:

Reference:

94-96-2

1,3-Hexanediol, 2-ethyl-

100%

Test substance was identified B0941-01

Unscheduled DNA Synthesis according to Williams, GM (1977)
Cancer Research 37:1845-1851.

1986

Yes

Primary rat hepatocytes from livers of normal adult male
Sprague-Dawley rats.

The test substance was tested at 8 dose levels ranging from
0.0005 to 1.0 pl/ml in diluted Williams Media E. Five doses
were fully evaluated for unscheduled DNA synthesis. The study
included 7,12-dimethylbenzanthracene (DMBA) as a positive
control. A preliminary cytotoxicity test was performed to
establish the appropriate dose range for the main study. For the
main study, three replicate plates were seeded and treated with
test substance. Each test article and control dish received *H-
thymidine at a final concentration of 10 pCi/mL with parallel
toxicity test plates. The cells were treated for 18-20 hours, then
washed, swelled and fixed prior to measuring UDS by
autoradiograhy.

The test material did not cause a significant increase in the mean
number of net nuclear grain counts at any dose level, and was
considered negative in this study. Positive control gave an
approriate response.

T4636.380

Procter & Gamble, 1986. Test for Chemical Induction of
Unscheduled DNA Synthesis in Primary Cultures of Rat
Hepatocytes (by Autoradiography). Accession #33081




TEST FOR CHEMICAL INTUCTION OF UNSCHEDULED
INA SYNTHESTIS IN PROGRY CULTURES OF
RAT HEFATOCYTES (BY AUTCRADIOGRAPHY)

TEST ARTICIE
B0%41~01

DIVISICNAL KBQUEST DOCUMENT MURMBER

BSHETS 4555

FUR

PFrocter & Ganble, Co.
¥iand Iaboratories, P.O. Box 39175
Cincimmati, Chio 45247

Reviewsd ant Atcepted By 8SEHCPIPERS

2. Fomns_Sdmpate L2k

BY w. 8. GIBSCN

MXCROBTCLOGICAL, ASSOCTATES, INC,
5421 RIVER R22D
EETHESDA, MARVIAND 20816

RECEIVED
RECEIVED BY SEP o

ay
. HUMAN SAFETY
AUG 06 1986 FELYION

MICROBIOLOGICAL
OPERATIONS SECTIDN . ﬁSSOClATES'WCT .




TEST FOR {HEMICAL INCUCTICE! OF WRSCHESXILED TNA SYNTHESIS TN PRIMARY
CULTCRES OF RAT MEPAIOCYTES (BY AUICRADIOGRAPHY)

FIVAL REPCRT

Test Article : B0241-01
Divisional Recuest Docwment No,: BSBIS 9558

MA Stady No.:  T4636.380

Yest article Description: Colorless liguid

Storage Conditions: Roam Temperature:Protected from Light
Date Sample Received: Jamuary 27, 1986

Initiaticn Date: Fehrusry 20, 1986

Capletion Dates July 30, 1586

Sponscr: Procter & Ganhle, Co.
Miawi Iaboratories, P.Q. Bax 39175
Cincirpati, chio 45247

Sponscr's Investigator: Dr. W, Bruce Gibson

Testing Facility: MICROBICIOGICAL ASSOCIATES, IINC.
5221 River Road
Bethesda, Marylamd 20916

Date

MICROBIOLOGICAL
ASSOCIATES INC.




QUALITY ASSURANCE STATEMENT

Study Title: TEST FOR THE CHEMICARL INDUCTIOR OF UMGCHEDULED
DNA SYNTHESIS IN PRIMARY CULTURES OF
RAT HEPATOCYTES (BY AUTORADIOGRAPHY)

Study Number: T4636.380

Study Director: Rodger 0. Curren, =hk.D.

Initiation Date: B6/02/20

Review Completed Date: 86707730
Thie study has been Qdivided intp 3 peries of phases. Using a
randem sampling approach, Quality Assurance monitors each of
these phases over a series of studies. Procedures, documenta-
tion, equigment, etc., are examined in order to assure that the
study is pexformed in accoxdance with the U.S. FDA Good
laboratory Practice regulations {(21CFRSB), the U.S. EPA GLP3
(40CPR792 and 40CFR160), and the DECD guidelines and to assure
that the study is conducted according to the protocol.

The following are the inspection dates. phasas inspected. aud
report dates of QA inspections of the study.
INSPECT OM 86/02/11 - 86/02/11,T0 STUDY DIR 86/02/11,TC MGMT 86/02/11
PHASES: PROTOCOL REVIEW

INSPECT ON 86/03/11 — 84/03/11,T0 STUCY DIR 86/03/12,70 MGMT  86/03/13

PHASES: DILUTION OF THE TEST ARTICLE

INSPECT ON 86/07/14 - B6/07/14,TO STUDY DIR 86/07/14,TC MGMT  §5/07/30

PHASES: FINAL REPORT
!

This report describes the metiiods and procedures used in the
study and the reported results accurately reflect the raw data
of the study.

S :Q#fgu N 4 “ﬁmﬁ; —laolst,
Opaiity Assurance - Date

RA/QA Department
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.

SIMMARY

Proctar 4 Ganmbla, Co.'s test article, Bi94)-0], was tasted In the
Wﬂﬂmmmismtmmgmtpﬁmwm. Based on the
rwﬂtsofaprﬂmmmqwmdsixytast the test article was testad at

ejght dose lavels ranging fron 0.0005 to 1.0 wl/ml, Five doses wers fully
evaluated for Unscheduled INA Synthesis.

The results of the VIS assay indicate that umder the test corditions, the
tast article did not caoce a significant increasa in the mean membey of net
miclear grain counts (i.e., an increase of at least § counts avey the contyol),
at any dose level, Therefore, the test article is considared negative in this
study.
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_.Sthxly No. T4636,380

INTROCUCTION

b o c3a ) S F R S8
in BTN

The lahoratory phase of this study was conductad Frop Felauary 20, 1986
to June 30, 1966 at Mitcrchiclogicel Associates, Inc. ‘The experinmental
procadire amployed wes essentially that of Williams, G
37:15845-1351, 1577) ard is described in detail in the specific protocal for
this stixly (see Appendix).

The purpese of the study was to evaluate the test article, B0%41-01, for

its ability to induce Unscheduled W Synthesis in xat prinary hepatocytes as
measured by autoradiographic methods.

> MICROBIOLOGICAL
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Study. No. T4636.380

Dndicator Cells

Prmaxymtlwercallmlmmsmm&mthelimﬁmmlmt
male Spxague-Dawley xats were used in this study. The anjmils were cbtained
mmwwmmwwmqmmratleaﬂmmek
prior to the initiatis of the study. The animels were maintajned on standard
laboratory diet throughout the guarantine peried.

mmgmaifcrabmmn;rathgputowtecal‘hmfﬂPC}ms
essentially that of Williams, et al., (In Vitro 13:809-817, 1977}, Bach rat
ussd was sacrificad by inhalation of metofane, The enimal wes dissected and
perfused fivst with 0.50M EGTA soluticn and then with a collagenase solution.
The liver was removed froem the animal and the clls were dissocisted, coumted,
amseeaaammmmdimmmmupsgsouﬁmama
calls/dizh). Tha calls were seadad in Willisms Medium E (WE} supplemented with
10% fetal bovine serum, 2 mM I~glutamine, 100 wnits of penicillin and 100 uwy
of streptasyein/ml. The cultures wera incubated at 37 + 1°C in a humidified
5% ), inoubator for 90+120 minutes, wached and refed with senu-free medium
and vsad in the test.

Test and Contzel Articles

The test article, BE0S41-01, was recejved on Jamary 27, 1586, and stored
atmten@etﬁtummﬁsctﬁfmhg!‘m The test article was dissolved ard
giluted in Williams Media E (Quality Bicleogical, lors 701197, 701444 and
12-141-5) to make up the stork sclutions. V,D-Mwlbenzmzthram (IMBA)
{Kedak Iot €9C) was dissolved in IMS0 and used as a positive catrol in this
study

The tast article was diluted to appropriata concentiaticns immediately
prior to use. Approximately 20 to 30 mingtes clapsed betwean the time the test
article vas di=splved and the final treatment of cells. All tast article and
cantrol treabtments were dona under subdiued yellow lights to avoid possible
problems of photainactivation.

The sponsor ha., assuned responsibility for documentation of the
derivaticn, chavacterization and stability testing of the test substances.

Identification of Test Systen
All cultire plates were labelad with pen with a oxde system which cleaxly

identjfie= the test article or control, test phesa, and the experimant mmber,
Slides were similarly labeled with pexil s pen,

MICROBIOLOGICAL
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_.5tudy No. T¢636,380

Tnitial Cytotoxicity Test

A praliminary cytotodcity test was performed to establish an
dose renge for the test article. Ten dosas ranging from 0.0005 to 10.0
ware tested. Mtataﬁwlemtwtsiwmmﬁ:@limtemmof!mc
80-120 minrtes aftor seading. Eightsen to twenty homs lster the calls were -
Wmmw,mmmtemfmmmms),w
exposed to trypan blve and counted in a hetocytometar., Two replicata plates
wre used for omurting at each dose level. The relative sirvivals were
abtained by caparing the treated to oontrol gromns.,

Unschadaled (MR Synthesis Test

Sasad an the results of the initial oybotmdoity test, the test article,
EON:L—OJ.smwmdateigtrtdcselever three replicate plates seadad with
5.0 % 10° HPG/plata were treated with 0.0008 to 1.0 ul/ml of test
axticle. IMAA, at 3 ug/ml and 10 ug/ml, was used as the poeitive control.
wiummx,Mmsusedtodmsalvethemtaruclewwpwiuve
control, was used as the solvent <ontreol. Each test article and contxal dish
received Hethymidine at a final omotration of 10 wCi/wl. In parallel with
the test plates, three cultres per dilution were treated with the save

oonpourd for a parallel toxicity test,

The cells wore treated for 18-20 haurs as dascribad earlier. The parallel
toxicity plates were harvested by trypeinization and viahle cell counts were
rade as described in the initial cytotoxicity test to obtain the relative
survivals and relative toxdcities.

After ejghteen o twenty hours of exposure, the cells in the Unscheduled
DA Symthesis assay plates ware washed in serum-free WME, swelled in 1% sodlum
citrateamﬂxadmeﬁlaml-amticaﬁdfnmtiw. The coverslips were
air-dried, moumted cel) sida Up on glase =lides, and allowed to dry. The
slides were coated with Rodak NTB amulsion and stwwed for eight days at 49C in
light tight bowes with desiccmrt. The slides were then developed in Xodak D-19
devaloper, fixed in Rodak fismr and stained in hemtoylin~sodiom acetate-eosin
stain

03
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.. Study No. T4636.380

Scoring

The slides were read *Hiind" on an Artek Colony Coumter. Nuclear grains
wera countad in 25 calls in rondos arsas on mach of G coverslips per
treatment, mmmclearwmtsmdetmadhymmmgﬂmee
melas-5izad areas adjacent to each nucizug and subtracting the average '
cytoplasnic oourt: fyom the muclear emmt, Replicative synthegis was identified
h,rmeimletelybladmﬁwithgrawmﬂaﬁchDSweramtwnmed
Nucled exhibiting todc effects of treatment, such as dark staining disruptes
membranes or irrequlay shape, were not counted.

Presentation of Data

For each treatment slide, the nat nuclear coumts were averaged and a
standard deviation (5.D.) determined and recorded en a sumeary form. Alse
reported are the grand wean and S.D. for each dose level a5 well as the parcant
of cells in repair {cells with > 5 ner naclear grains), Meens, stardam
devmtinnsmﬂpam&"hmmvalsmcmpmedmmamv2~3pmmmd
an I PC or compatible comuter. |

Criteria for Evaluation of Test Resmilts

The results of this study were evaluated according to the criteria
descriked below,

If the sean net nuclear coaunt RS increased by at least five comts cver
the control, the results for a particular dose level were considered
simnificant, A test article was judged positive if it indixced a dose-related
responisa and at least one doza proditcal a significant increase in the averame
net: uclear graine when aompared te that of the contyol. In the absance of the
dose responss, 3 test article which showed a sismificart ircreasa in the mean
netmmlearqrammmatleastmmivadnsasnasmidem
pozitive. IF 4 tesl articla showed a signif_sant increase in the net ruclear
grammrtatmedoselmlmﬁnxtanydmmspmm the test article was
considemmd to have a marginel pesitive activity. The test article was
corsidered negative if no significant increase in the net miclear grain coamts
at any dose level was cheerved.

Recards
All raw Gata, final repcrt and stained slides of this study are main-

tained in the archives of Microhialogical Associates, Inc. located at 5223
River Ruad, Bethasda, Maryland 20816,

MICROBIOLOGICAL
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RESULIS AND DISCUSSION

Results of the preliminary cytotoxicity test ape rocorded in Table 1. Tee
tast article, B094I~01, was very toxic at tha two highest doses, modarately
twde in the next five doses @ slightly tede in the remaining doses. The
assay was repeated due to ewcess towicity. Doses for the repeat assay were
selectad basad on the resits of tha initia) assay. The mexdmm doece of test
articie tested was 1.0 ul/nl.

e results of the parallel cytotoxicity are recorded in Table 2. The
highest. three dose levels caused RTs of 5¢.6%, 58.6% and 34.8%, whereas the
reraining doses fluctuated about a platean value of approximately 20%.

The results of the UDS assay are surmarized in Toble 3. Slides trested
with BO241-01 or DMEX were corparad to the appropriate negative control,
Acoording to the criteria set for evaiuatinyg the test resulis, bovh doses of
the pesitive control coopoanid, [MBRA, Induced a significsnt incresse in the
average net muclear comt of silver grains, Neone of the test article doses
caused a significant increase in the mean net miclear counts., All criteria for
a vaiid test were met,

MICROBIOLOGICAL
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Study No. T4634.360 A2
COTARLE

PRELININARY TXTOTOXKICITY ASGAY
UMSCHEDSLED DHA SYNVHESIS

DR S T T L T L e R P v

VIABLE
DISMES % VIABLE  EELLS/DISH SURVIVAL RELATIVE RELATIVE
TRAEATMENT  OOURTED CELLS {UI0°5) IRDEX SURVIVAL TOXREITY

D L L L T T L D R L L T T dambcsLRRsaRTRARRE S LAV RSO RarIPE O IRE
(K}

8094901
10 ulyml T.B%

3 ulsml

1.7 ulsml
0,5 vlsel
0.2 utyml
0.0% ulymi
0.02 ulimt
0005 wl/mt
0.8 ul /ol
Q.6006 ut/el

AME
2 75.6% 43.5% 199.0x 0.0%

B T N R R R R R EE R IR R TR 2R S AR R TR L Y

Lalls Plated per DISh ¢ 500,600

survival tndex = Average Visble Cells per Dish X 10

[ - [T R aan

Calls Plates per Pish

Relative Survival = Survival Index X 189

B

supvival Tndse of Control

Relstiva Yoaicity = 100 - Rzlorive Sucvival

e

P AS

WE » Untreated Contral
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Study No. T4656.330
TADLE 2

PARALLEL, CYTOTXICITY ASSAT

UKSCHEIRALED DNA SYNTHESIS

.......... e e e B e E e mm L m s e fim e h s - = - - N R R ERee Y YYYFIE SNSRI BAAR

VIARLE

TREATHENT

PRS- yremam.

BO1 D1
1.0 vi/al

0.5 wisot

DISKES X VIASLE
COUNTED CEE

CELLS5/DI51

R Abcasscsasnaas

LR

[T - 4

SIRVIvAL RELATIVE RELATIVE
iDe: StRvIvAL eIty

YIS PY YR PV IIEN AN YN VNNY TSV TS AT R P ma

.63 45.45% S4.6%

o 41.8% 28.8%

0.1 ul/ml 25 .6% 05.2% 3By
0.05 ulmt 38.4% 35,0 15.0%
.04 utlsml ; 80, 2% 19,82

0,005 utsmt 18,9%

0.09T ul/ml .68
0.0006 uksm .8
BKBA 10 vo/al 3 0.5
3.0 ug/el 3 51.8%

LNS0 (Solv.!ut Conteol For DHAA}
Ta ulsml 3 75.9%

MNE (Saluent L rol for Test Article)

Celle Plated ger Dish ¢ 500,0%0

Survival Index 3 Average Viable Calls per Dish X 100

Cells Plated per Dish
Relagive Survival = Survival Tatex X 100

dmmcrvvIsmymsmmmmen -

gurvival Incax af Cantrai

Reiative ToxSoity = 1% - Relavive Sucvival

|
!
WHE = Ungrwated Contrab i
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,TABLE 3
SIMGURY 'QF 05 ASSAY
, WITH S05%1-91
) . oF AYERAGE PERCENT CELLS WITH
RELAYIVE SLIDE WKLEL HET GRAINS GAN 5 OR MORE MET
TREATNENT SURVIYAL  DESITHNATION CONTZD PER RICLENS 5.0, NEAK 2.0, HUCLEAR CRAINS

TN R ARy T R R T L TR rvvensasaass
PR R Y W SRR YR

80941-81
1.0 utemt -]
=

8.5 ulynl

0.7 ulml

505 ul/mi

9.01 vi/el

0,00% ul/nl

9.001 ulsmi

0.0005 ulsml

buaa
19 uz/pl [1.73
483

5.0 wsal
278

Onso (2olvent Coantral For DHBA)
10 ul/mb 100.0% 50A 1.1 1.9
506 ~3.8 &2
WiE (Salvent Control for BAS41-01)
$68,0% 374 1.7 - 30 1.2 45+ 3.2 &.08
AT 0.6 #4- 3.3

T R PE R T L N L T B Y T'Y ¥ N e TR L L T PIY Y P PY PP e

IME 3 untreatad Control
3.D. = Standard Deviation

MICROBIOLOGICAL
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Conclugion

The Procter and Samble Conpany's test artisle BOS41-01, vas tested in the
Rat Hepatooyte Unscheduled DNA Synthesis Ausay, ‘The tast arbicle ves testad
memmmmmmo.mmz.oum Five doses wexe fully
avaluatad fior Unscheduled INA Syrchesis.

The results of the UDB a=zzay iidicate that wnder the tast conditiens, the
tegt artdcle did not eanse a significant increass in the Unscheduled DG
Synthesis as measured by the mean nmber of net mxiear grain comts (i.e., an
incomase of at least S comts over the control), at any dosa level, In this
strdy the positive control, MEA, induced significant Incressas in the mean
nmker of net mylear grain comts over that in the sclvant contynl.

&5 MICROBIOLOGICAL
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SEATEMRNT OF COMPLIANCE

To the best of my kvwledge, T9636.380, Test for chemical Indurtion of
Wammwmmmmcfmm{ay
mmaﬂingrar*m was conducted in campliance with the Good

Practice Requlations as= in 21 CFR 58, 40 CFR 160 arxi 40 CFR 792 in
aumbarialaspactsmthtm.iollmngtmatm

Tha jdentity, strangth, purity and composition or other
characteristics to defime the test or coritrol substzgowse have not
been determined by the testing faciltiy (Sectiem 105 (a)).

nmstabﬂiqroﬂ&retstorml'a:bstamammrthems:
cenditiong has not bheen determined by the tacting facility and is
mot inclwied in the fimal report (Section=z 108 {a) and {b) and 185
(a) (3))-

Aralyses to determine the uniformity, concentration, or st=biiity
of the test or control mivtures were not parformad by the testing
facility {Section 112 (a)).

/Jéuw liof

. Qurren, Fh.D.

Study
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. TME PROCTER & GAMALE COMANY
PROTOLOL CIBB

‘l

. Test for Chemlosl Induction ef
Q nachedvied. BiL %g_thuis »
Privary Cultures t Nepatocyies
By Autnrmiggrapﬁyg

Issue Date: Mareh 13, 1985
Superzedes Tosue Dated: December 14, 1982

Test Subatance Identification Wucber (TSIK) §__R O 9%] -&}
por:
Divisionzl fequest Document Mumber (DED) #9558

[N

Sponsor: The Procter & Gaxdle Company
Cincinnatl, Ohio

stuey 0. 7Y6 36 350

Testing Facility: Microblological Associates, Ine.

(To be f51 by . . {To be f1lle¢ in by
Operotions Section)  pomggan ME " Testing Facility}
. Purpozes To determins uhether 2 test sybalance elicits Unsched-
uled DNA Synthesla (VIR) in privery cultures <l rat
.- hepatocytes. (IN VITRO)

Jugtifiestion for

Selection of Test

System: Privary rat hegetocytes serve a8 the system of choice
due to the smount »f background data available, and
their endogencus metabulic activation capavity.

Route of Adninistration
of Test Substznce end
Benson for Cholee: Ii VITRO. Route specified by test procedure.

e

| Reeords 3o be
' Naintained: Preparation of rimery rat hepatocyte cultures, .
Documantation of test svbatlanes preperation, repara-
tion of owlly, doaing, and gretn soes, Focolude sy
other records thet would be required to reconstruot the
study sod demonstrate adheremce L0 protocol.

Protoenl = Pape 1 of 8




1AL PROCTER 4 GAMBE COMPANY

PROTOCOL C€30R (CLont'd}

Test for Chemsosl Tnduction of
Unschedulsd DHA Syntheais in
Primary Cultures of Hepatocytes

Autoradiography)

Iasue Dates Harch 18, 9985

Zest Substance(s)

ORD Deseription Expiration
I5IR # Number Coler Physical Form Date

Bogdi~el  Awls 55 Lelovless. fyaed nfekd

Steruge Conditions: (nheck one)

[X) Room temperpture [ 1 fefrigerator L 1 Freezer
[ ] Cther

Eazxards:  {(wck one)

[ ] Kone Jnowr:, Take ordinary precautions inm handling.
(Al A2 follows: Sovere- «#e ivwitast

Specinl Instructions:s (Check ome)

{K Nope
[ ]48s foliows:

Dose Preparation:
Vahiclez in order of preference

] Weter woluble A 2.4%
£ ] DMso

[2] E{QH Tolulte -

[ 1 Restone

[ 3 Other

Solubility [ $s: alogw)

Uniess the solubility properties of the test substence
are arovided Ly the Sponsor or the mIuwility proper-
tiet are pymiladble frow another soyrge, o suiteble
solvent must be found for the teat sybstance priet o
testing using the Standard Operntirg Procedures of the
Toat Facllity,

Protoecl « Page 2 of B




t THE PROGTER & GAMWDIE COMRANY
PROTOCOL C£30B {Cont'd)

' Teat for Chemscsl Tnduction of
0 Unscheduled DA %gt.hea?s it
Frimary ures o t. hepatocyies

‘t§ Autoredicgraphy)

Iazua Date: HKareh 1%, 1985

Positive cobtrols med other chenicals to be used for
tasting will be purcha’ed from a cormeroisl souree or
obtained from the Sponsor. {henicals are stored accorde
irg %o the recommendetions of the compercisl suppliar
or Sponsor. After coopleticn of the asaay, unuaed
cormercially obtained chemical? wmey be saved for future
use, Exoesa chemicals cbiained frem a Sponvor,
however, will be either returned or dlasvarded st the
discretion of the Sponsor,

Preperction of Doaing '
Soluticns: Using the Standard Opereting Procedwres of the Test
Focllily, immediately priar to ssch asssy, test

orticles will bs diluted {n the appropriate splvent to
form 2 series of concentrations thet when diluted into
culture xediun will yleld the apprapriate ast of tast
concentrationz. The inal concantrastion of solvent
will be maintalned at 13 or leas te minimize the
poasibl]lity of a cytotoxic effect in response t¢ Lhe
solvent,

Both solvent and positive eontrols will be used 1n
every UDS adsay. The positive control will be 7.%2-
¢imethylbenzanthracens, » chemical knoun to induce DS
in thia aystem (1).

Bote

A comcentration analysis of the test sudstance -
vahicle mixture(s) will [ )3 will pot () b= regulred.

If a ooncantration analysis is required:

[ 1 Prepare s sufficient guonsity of the most
ocuncentrated test subsztancs = vehicle sixture(s)
30 thet a portion csm be returned to the Sponsor's
Mvizicnn]l Toxicologist,

Shipping Instructicns

Send approriantely w1, Sacd [ ] frozen;
[ ] wider asbient conditions; { 2 other

e S———

e

Anplyze the test mubstance - wvehicle mizture{s)
for test substance corcentration veing the
ennlyticsl sethod in Appendix .

Protozol ~ Page 3 of B
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- THE FROCTER & GAMBLE COMPANY

PROTOCOL C30B {Conmt'd

. Teat for Chemical Induction of
o “TPrschaduied DRA Syntheass in
Priwary Luitures of RAv atecytes

8y Auvtoradicgraphy
Igsue Date; MHeren 14, 1585

Jeot System
Identification? Individusl culinres xre to de idestified sccording to
the Stapdard Opersting Procedires of the Test Factlity,

Test System: Prizsry cultures of Fishar 320 or Sprague=-Dowley rat
hepatooytes prepared by in situ perfusion with
collagenase mccording to the method of Williams et ol
{2).

Methods: Primary Cell Culture

Primary rat hepatooytes 1solstsd by in situ collagenasze
porfusion of edult, male Fisher 324 or Sprague-Dowley
rats will be used for the UDS amszy. The Standard
Operating Procedures of the Test Faciiity for suliyre
preparasticn ¢ based on the procedure of Willisos et
at (1, 2). Sultures will be iritiated on pzeeralips in
a2 suitable tizaue culture vesael in Wilitoms Madium E
supplemented with 103 {v/v) fetal bovine aerup and
antibictics. After 3 period of 1,5%2 hours at 37 +
3.0°C, the sttached cells will be waadhed to remove
foating {nonviable} cells, Cells will then be roled
and incubated at 3T 2 1.0°C in an ateosphere of 53

€O, in air imleaa used $emediately for e UDS or
toxicity aszay, Becsuse the mbility of the hepatocytes
to wmatabolically sotivate pramutagens drops gyuickly in
ovlture, only cultures {reshly prépared on the sape doy
#ill be used for the UDS assay.

Preliminary Toxicity Test

A preliminary eytotoxicity teat will be perforaed
sesording to the Stendard Opsrating Progetures of {he
Teat Facility to establish the pppropriste dose range
for the UDS aszay., The fndex of viability thet will be
used followizg sxponure to tess chemjcal wlll Se
exclusisn of trypsn blue {0.00-0.085), The paximum
dosa shoasn for the UDS assap, I posaibie, will be one
that induces wt least s 503 reduction in cell viability
relative W the solvent control, Sobsequent dozes will

Protocol = Page 4 of 8




* YHE PROCTER & GAMRLE COMPANY

PROTOCOL €I0B {Cont'd)

‘. Test for Chesicsl Induction of
. 3 in

Unsoheduled DA hes!
0 Priwary Cultures of %t. EF"“&“
By moruiogaﬂx

Tasue Date: March 349, 19235

Nathode (Cont'd): Ereliwinary Ioxicity Teat {Cont‘d)

be chosen to apen a ronge doun t& PO spparest relative
toxio effect., If mo relative toxic ef'fect is observed
st any dose, the doses chosen for the UDS sxasy will be
based on the molubiliity of the test substance, Ip this
case, the highest dose tested shovld excasd dhe solu-
bllity of the test substance or be 10 mg/el, whichever
is zmaller. Test liguida may be tea3ted oo the basis of
volume with 10 yl/el being the kigheat dose teated in
the sbaence of toxicity.

s Test

For emch UDS assay, three or four freshly prepared
hepatooyte cultures will be used for esch dose of the
test substanca. At lesst five doses chosen on the
basis of o graliminary tozicity asssy or » previows UDS
szaay wlll b woed, (sing the Standard Operating
Procedures of tLe Test Facilivy, cultures wil] be

. exposed ta both test substane and 10 pCisel “He
thymidine (apecific activity 20-80 Cf/mrole) for 18-20
hours at 3I7 & 1,0°C under ' wimodphare of 58 CO, in
air, Exposures will be done n aerum=free Williams
Kadiva E.

Followiog the exposmure pericd, the oultures wjil be
peorad for foxicity or washed with & buffered, belanced
s»lt solution and then processed for sutoradiography
wocording to the Standard Operating Procedures of the
Taat Feeility.

| Incorporation of SH-thymidine inta nuclesr $HA will

then be determinad by coumting derkened greins
leoalized over puclel in at lesat 50 randomly chosen
but mormal appeeripg <wlls per dose group. (Cells
viaibly suffering from toxiec effects of trsmatment will
not be accrwd, f.e, conatrictmd cells, Irrsgularly
Bhaped, vary deskly stainad, eto.) The 50 eells will
e cahosen from st lenat two coverslips per dose grovp. |
The oxnts for beth nuclel of binucieated oells will be
redordad zeparstely. Basikground incorporstion will de
geternined by covating st least two nucleaus-aized zreas
of zytoplasn sdjacent to esch muclens. Net muclear

- Zratn eounts will be detyrmined by subtraeting the

. ‘ appropriats background. Al grain comta will be done

3 - using &3 elactronic ocolony ocountur {Buch e3 &n
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e THE SROCTER 8 GAMBAE COMMNY PROTOCOL €30B (Cont'd)

Test for Chemicsl Induetion of

3 . nac ed DNA si_@mn in

Primary Cultures t tocyten

o ;i .lmt.ﬂradioiraﬁg

: v ' Isaye Date: Kared 14, 1955

Methods {Cont'd}: Artek 880 or 980) aquipped with s mizroscope-mounted
suzjliary T.V. coapera., Gratn counts may be done either
dirsctly by using the ®cowt® pode of the coleny
counter of indireotly by detwmininsg the relativae ares
coversd by darkened grains by wsing the ®area”™ ande of
tha coumter, Ared oounts may the, ia turn, be related
o pininw nuxbers of graica by ocmparfison te the
average grain sizse. Data for each coversiip zcored
will be reported seperately,

Protocol Changes: It it becomas nmcemsary 1o change tha approved
protocel, verdal agreessnt to wake this changs should
be made betwson the Study Director and the Sponsor, As
soon af practioal, this chan_s and the reasons for it
should be put ih writing mnd aigned by both the Study
Director and the Sponzor's Divisional Toricolegist,
Tala document 1s then stitached to the protocol a3 an
sddendun.

Resultes The raw deta are recorded for each negative mnd poai-
tive 2ontrol wnd emch dosze of tast subatanos, BHaw
dota oonpwis: of Individuel grain counts and dose
preparatics azformation,

The mean ret graiy count £ the standard Qeviation or
srror is reported far each ocovarsllp culture scored.

Because the primary repatocyte oultures employed in
this assay may be composad of heterogeacous populaticns
of ecells with varying astabolic and repsir capacities,
the observed net nuclear grain counts may be & onmplex
distridution, As g rasult, before reaching vonclusions
based on the data, statistical analysis employing Bt°
or ANOVA tasts may be sppliad to e mean or mmdian
grain comts for esch coveralip. Such analysis will be
done at the direction of the Sponacr or by the dpovsor
or Rhis/her raprzscatative.

Bazilta of each test will be considersd independently,
bt in ordz to be conaldered & waljd test, sclvest and
positive control oeas oet nuclear grain counts zhowld .
211 18 a proper hiatorical renge. Repeat testieg may ¢
sometines e required io soxme cadses such a3 aporadie or
spparent singie dose responzes, ’
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YHE PROCTER & GAMBLE COMPANY

FROTOCOL €308 (Cont'd)

Test for Chemica] Induction of
“Unacheduled DNA Synthesis &b
Privary Cultures of Rat procyt es

' futored Jogr

Issue Date: March W, 1985

Final Xeport

4 report of the results will be prepared for thia xtugy
by the. contract feeility. The report will inolude, dbut
not ba linited to, the fvliowing:

1. RKame and oddress of the fecility perforaim the
study ead the detes on shich the study wes
inftinted and complated.

2, Objeetives o3 stated in the spproved protocol, mnd
any changes to the origi.al protoecl.

3. A detoiled description of xll methoda psad,

4, Statiatical methods employed for mnalysia of the
data, LT any,

5. Doviatiory from the Teat Facllity's Stendard
Operating Procedures or the spproved protoedl.

6, A aummar) of the resulta o3 they relate to the
study's objective,

7. 'The location were ail row dats will be stored,
This report akall sonfors to all requirements sutlined

in Scation 58,185, Subdbpart J, Good Lsboratory Practices
Aegulstions.
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o " THE PEDCIER § GAMBLE COMMANY

PROTOCOL €308 (Cont'd) .

Test {for themical Induction of

nscheduls thesis in
s Primary Cultures of E‘i Hepotocyten
v By morﬁiegrnpﬁyg

2asue Dake: March W, 1985

Spopsor: 4 s BDyuce 5’.5%@‘ 4" M WM‘\
" vision oxlcologiat

Bete Approved by Sponsor's Divisicnal Toxicologlst 13/20/fa . Lvag
A

Ac K 4 [ \.I‘" [
Proposed Starting Dste: féﬁ { ??- ) "-"-7“@ 3
} . .

ez 7o/5%

}
)To be complated
by the Test

. JFaoility
Study Directors 0/ VE _@,\M

ouver__2/3 A (s §
Study Cost: w__gf.é_}' D L0 3

=

Heferences: ' G. M, Willisma, The detection of chemical sarcinp-
' gens by umaehedul sa THA syntheasa in rat liver
pripary call eui‘ures, Canoer Red. 37:  1885-18%)
(197,

G. ¥. ¥Williama, E., DBermudez, snd D, Scarasuzzino.
Rat hepatocyte prinery oell cultures., 2II1. Improved
dissociation and sttachment techniques and the
aphuncerent of asurvival by vilturs pedium, In Vitro
J3: B0%-B17 1977).
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TEST SUBSTANCY CHAHACTERIZATION REPORT (TSCR)

Side 2 of 2
P4hS SPOT. ED.
c.N. lu'n!n!s CM

DAIG. BNCE. D,
X ?.C, Pint} g-.f
Test Substence ldentificazion Humber (TSIN}:; BOS4I-Ol

Balety Test Roquest Nowber: BSBTS- 955, 93558 ,
Principls Investigavoxs W. Bruce Gihzom

Product oY Ingredient: 2-Kthylel,3-Bexenediol 3rand Notebook Ref: TR 1229-16
Phyaical Description: _ clear 1iquid Solubilitys SSlﬂau 1 5T R
Recommended Storage Conditions: _woom temperaturs Expirstios Dater _agiie

Rezords (1.z, Tlasmadilicy, toxic gawes): combustible(pud k.
Dept., of Tronsportstion Harard Clsssification: anonvhatardeny CAS lo.{'}a 94+96-2

T TSR i

SRR ot

——————nce—

Forsulated Cowpoxition {»)

Fosionl
Mol. Level Acceptable Lot Huaba
We, (% by ¥e.) . Range Bupplier {¥B-Ref.}

144 loox W.K. | Boion Cardide 025884

() 3_gtuy1-1,S-Hexanvdiol

() gpcreds Cas namber{s) “or the tiree moat major compopents of » formnlation
oy for aiungle chemical products., PFootmote to the material with whkich che

]L respective number {5 associated,

{®)

If information raguestad is not known, tham the sysbol BK will be ontszed.

() Chenical mamnn which are jmcowveniently long say be sbbreviated ie tadles
tut should be listsd im ful} iu refersnced footunotes. Non-chemical nases,
such wa Tergitol 15-5-0 or Yellow Dye J10, may not be accepisble but should
be praviewad with the reapoasidle poxicrlogist. Hondefinitive Ldencifica-
tion {e.g. Arquad, BC-bazse)} 13 net acceptabla.

The aborve information provided by: _Liza A. Debeyog E[&'LLFTE“ %LFS
Nawe Sigaature X O
e

The pbove inforeatioc reviawed and accuptad by:

Priseiple lovestigator: @0, Boape flesen L_%&_@f‘:“_ {_'/Alff
Heme S1ganture Rate) |
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Test Substance
CAS Number:
Identity:

Puriry:
Remarks:

Method
GLP:
Report/Study Year:

Method/Guideline Followed:

Test Type:

Species:

Sex:

Route of Administration:
Exposure Period:

Doses:

Results
Result:

Data Quality
Reliability (Klimisch):

Reference
Laboratory Study Number:
Reference:

94-96-2

2-Ethyl Hexane Diol-1,3

100%

Portions of the report were redacted prior to receipt by Procter &
Gamble.

Not specified.

1985

Human Repeat Insult Patch Test

Human Repeat Insult Patch Test

Humans (215 volunteers started; 203 completed the study)

Males and females

Occlusive patch

Three week induction period during which an occlusive patch was
applied to the infrascapular area of the back, either to the right or left
of the midline, each Monday, Wednesday, and Friday. Each patch
was left in place for 24 hours and then removed by the subject. 14
days after the last induction application, patches were applied to sites
previously unexposed for 24 hours.

0.2 mL of 100% solution under occlusive patch

Two subjects developed reactions on challenge to the test substance
and were rechallenged. Subject #5453 had no evidence of
sensitization on rechallenge testing. Subject #5493 had results on

rechallenge indicative of probable irritation although sensitization
could not be entirely excluded.

851013
TKL Research, zc., 1985. Repeated Insult Patch Test. Accession #

44564
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Union Carbide Corporation Study #851013

SUMMARY

——

Four samples./. . .

_ ~ /I00% Z<EfHyI-1,3-Hexanediol)
were Tested to determime their ability to irritate and/or
sensitize the skin of normal volunteer subjects using an
occlusive repeated insult patch test. Two hundred and three
(203) subjects completed the study.

) _.,” TWwo subjects developed

'reactions on chalI€Hqé*to~2~EthythT§;Hexanediol which required
rechallenge testing. Subject #5453 had no evidence of
sensitization on rechallenge testing. Subject #5493 had results
on rechallenge indicative of probable irritation although
sensitization could not be entirely excluded. However,
sensitization, if present, is very mild and not clinically
significant since it could only be elicited under occlusive
conditions. )

TKL Research. Inc. 137 Fact SRtk Ctraat  Alous Vavls Aaris Maw 4ARRS (nany == = =s




Union Carbide Corporation . Study #851013

1.0 INTRODUCTION

1.1 OBJECTIVE

The purpose of this study was to determine whether the test
material is capable of sensitizing the skin of humans under
controlled patch test conditions, and if so, to classify the
test material as a sensitizer on the basis of the observed
clinical responses.

1.2 RATIONALE

Substances intended for topical applicaton to human skin
need to be tested for their propensity to irritate and/or
sensitize. Once appropriate animal studies have been
performed, a reproducible, standardized, quantitative patch
testing procedure must be used to demonstrate that a
particular product can be applied safely to human skin
without significant risk of adverse reactions. The method
herein employed is generally accepted for such a purpose.

Repeated Insult Patch testing is a modified predictive patch
test that can detect weak sensitizers that require multiple
applications to induce a cell-mediated (Type IV) immune
response sufficient to cause an allergic reaction. In
addition, repeated applications of a given material to the
same site (at 48 hour invervals) may elicit a "fatigue
reaction”. This is an irritant reaction seen only after one
site is repeatedly exposed to a substance in contrast to the
classical "primary" irritant reaction which often occurs on
first exposure. In a fatigue reaction, each successive
exposure increases the probability of ,a positive reaction.
Results are interpreted as per the working criteria, which
are based upon published works as well as the clinical
experience of TKL Research, Inc. These working criteria are
periodically reviewed and amended subject to new information
which becomes available.

-

1.3 BACKGROUND

Four (4) sampLgijT . ' :
’ 2-Ethyl,3-Hexanediol)

ware submitted to conduct a repeated insult patch test using
an exclusive panel of two hundred (200) volunteer subjects.
On the basis of information provided by the sponsor and
based upon previous testing at this facility (see data on
file #852001, #853000 & #853001), these samples were
considered reasonably safe for testing on human subjects.

TKL Research, Inc. 133 East 58th Street New York, New York 10022 (212) 759-7969 759-8195




. Union Carbide Corporation . Study #851013

2.0 TEST MATERIALS

2.1 HANDLING OF TEST MATERIALS

Upon arrival at TKL Research, Inc., the material used in
this study was entered into a general log book. This serves
as a permanent record of the receipt and disposition of all
test.material. Prior to initiating the study, the material
was transferred into 20 ml bottles from which all
applications were made. The bottles were labelled in black
ink with all pertinent information relating to the study.
At the conclusion of the test program, a sample of each
product was reserved to be stored for a period of five (5)
years. The remainder of the test material was discarded.
All information regarding the handling of test material has
been recorded on a Cllnlcal Material Record form (see

Appendix IV).

2.2 NATURE AND PREPARATION OF TEST MATERIAL

100% 2-Ethyl-1, 3-Hexanedlol
Clear quuld

One (1) Liter

0.2 ml

Identification No.
Appearance
Quantity Provided
Amount Tested




Union Carbide Corporation : . Study #851013

2.3 SITE DEFINITION

The patches were applied to the infrascapular area of the
back, either to the ;ight or left of the midline.

2.4 PATCH DEFINITION

Occlusive: . " Non-porous, plastic f£ilm adhesive
bandage with a 2cm2 Webril pad. The

patch was affixed with Scanpor tape
as needed.

3.0 EXPERIMENTAL DESIGN

3.1 PANEL SELECTION ( See Demographics - Appendix III)

Number of subjects enrolled ......ccecee.. 215

Number of completed cases* . eesaneses 203

Age Range e "o s 000 s 00080 s0NesersOOISEOSEOESPBROESNTS 18—79

Sex ® ® 6 009 0 8 00 00000 PP LVENCePNE RS SIOCEOCEBTOES OO Male&Female

RACE cieeenceccnscccnns Not Designated

*To be considered a completed case, a subject

must have had six or more applicatons during induction
and at least one reading during challenge. Only completed
cases are used to assess sensitization.

NOTE: Subjects who withdrew from the' study did
so for reasons unrelated to the product.

3.11 INCLUSION CRITERIA

l.' Individuals eighteen (18) years of age or older.

2. Individuals free of any systemic or dermatolgic
disorder which, in the opinion of the investigative
personnel, would have interfered with the results.

Individuals who had read, understood and signed an
informed consent document.

TKL Research, Inc. 133 East 58th Street New York, New York 10022 (212) 759-7969 759-8195




Union Carbide Corporation Study #851013

3.12 EXCLUSION CRITERIA

1. Individuals with any visible skin disease at the
test site which might have interfered with the
evaluation. '

Individuals taking medication which, in the opinion
of the investigative personnel, would have
interfered with the test results.

Individuals with active atopic dermatitis.
Individuals with psoriasis.

Individuals who are currently being tested for
asthma.

Females who are pregnan£ or planning a pregnancy.

3.13 INFORMED CONSENT

The consent forms which were signed by each subject in
this study are kept on file at TKL Research, Inc., as

required by FDA requlations. A sample of the informed
consent agreement is included as Appendix V.

3.2 PROCEDURE

The entire study extended over a six (6) week period. It
involved three phases: (1) Induction, (2) Rest, and (3)
Challénge. Prior to study entry, the subjects were screened
to assure. that they met the inclusion/exclusion criteria.
Informed consent was obtained. Each subject was provided
with a schedule of the study activities. They were told to
avoid wetting the test sites and were asked not to engage in
activities that caused excessive perspiration. They were
instructed to notify the staff if they experienced any
discomfort beyond mild itching and/or observed any adverse
changes at the test sites, while on the study or within. two
(2) weeks of completing the study. .

TKL Research, Inc. 133 East 58th Street New York, New York 10022 (212) 759-7969 759-8195
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'Computer Tabulated Data
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. UNION CARBIDE . Study #851013
Froduct #2-ETHYL 1, 3-HEXANEDIOL (100%) TKL Research, Inc.

'
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UNION CARRIDE Study #851013
‘Product #$2-ETHYL 1,3-HEXANEDIOL (100%) TKL Research, Inc.

REACTIONS TO APFLICATION #

CHALLENGE

Subject # ., . 4Bh72h
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UNION CARBIDE Study #851013
Product #2-ETHYL 1,3-HEXANEDIOL (100%) . TKL Research, Inc.

REACTIONS TO AFFPLICATION #

. INDUCTION FHASE CHALLENGE
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UNION CAREBIDE Study #851013
Froduct #2-ETHYL 1,3-HEXANEDIOL (100%) TKL Research, Inc.

REACTIONS TO AFFLICATION #
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UNION CARBILE ' Study #851013
Product #2-ETHYL 1,3-HEXANEDIOL (100%) "TKL Research, Inc.

REACTIONS TO AFFLICATION #

CHALLENGE
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Table 1

RECHALLENGE DATA

Product: 1007 2-Ethyl-1,3-Hexanediol

Occlusive -

Subject No. 48hr 72hr

5493 + +
? +

Study #851013

Semi-Occlusive

48k 7Zhr
? ?

- ?




Tl TRS1013 . TRL Reseurch, Inc.
SponseT:  UNION CAREBIDE : )
Test Material: 2-ETHYL 1,3-HEXANEDIOL (100%)

REACTIONS TO AFFLICATION #

o — o o ——— 1~ —— ————— " = V- v — - W2 o ot

INDUCTION FHASE ' ’ CHALLENGE
READING 1 2 3 4 ] 6 7 8 9 48H 79H
Totnl # of - - - - - - - = 7 - T
209 204 203 204 201 201 202 202 199 203 202
Readings
Total # of .
Fatches 0 0 (0] 0 0 0 0 0 0 0 0
lislodged
GRATE
- 200 195 189S 189 1846 189 189 179 177 198 197
7 8 7 16 14 15 12 13 21 20 S 3
+ 1 2 2 1 0 0 0 2 1 (v} 2
+% 0 Q 0 0 0 (o] 0 0 0 0 O
++ 0 0 0 0 0 0 0 0 1 0 0
+++ 0 0 0 0 0 0 0 0 0 0 0
Total # of
Fanelists 6 11 12 11 14 14 13 13 16 12 i3

Absent




Test Substance
CAS Number:
Identity:

Purity:
Remarks:

Method
GLP:
Report/Study Year:

Method/Guideline Followed:

Test Type:

Species:

Sex:

Route of Administration:
Exposure Period:

Doses:

Results
Result:

Data Quality
Reliability (Klimisch):

Reference
Laboratory Study Number:
Reference:

94-96-2

2-Ethyl Hexane Diol-1,3

100%

Portions of the report were redacted prior to receipt by Procter &
Gamble.

Not specified.

1985

Human Repeat Insult Patch Test

Human Repeat Insult Patch Test

Humans (215 volunteers started; 203 completed the study)

Males and females

Occlusive patch

Three week induction period during which an occlusive patch was
applied to the infrascapular area of the back, either to the right or left
of the midline, each Monday, Wednesday, and Friday. Each patch
was left in place for 24 hours and then removed by the subject. 14
days after the last induction application, patches were applied to sites
previously unexposed for 24 hours.

0.2 mL of 100% solution under occlusive patch

Two subjects developed reactions on challenge to the test substance
and were rechallenged. Subject #5453 had no evidence of
sensitization on rechallenge testing. Subject #5493 had results on

rechallenge indicative of probable irritation although sensitization
could not be entirely excluded.

851013
TKL Research, Inc., 1985. Repeated Insult Patch Test. Accession #

44564
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Working Criteria
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REPEATED INSULT PATCH TEST WORKING
CRITERIA FOR INTERPRETATION OF SENSITIZATION OF DATA

SENSITIZATION

1.

A distinction between irritation and sensitization is primarily made using the
pattern of reaction, although in certain instances, the physicil characteristics
of the reactions (e.g., reaction spreading beyond the site of application) may
be useful. ) ;

Sensitization is generally presumed when a numerical equivalent score on chal-
lenge is greater than or equal to 1.5 greater than the greatest score obtained
on induction. This is confirmed whenever possible by rechallenging the.individual
at a later date. However, sensitization may also occur when a numeral equivalent
score on challenge is less than 1.5 greater than the greatest score obtained on
induction. These circumstances are explained below (Sections 3, 4, and 5).

Sensitization reactions may occur during the induction phase. This is suggested
by the sudden appearance of a ++ or +++ reaction (rather than a gradual increase
in severity). If a +++ reaction occurs, a new site is used for a continuation of
the induction phase. If a strongly positive reaction (greater than or equal to
+4++) occurs within 48 hours at the new site, sensitization is very likely and the
material is no longer reapplied until the challenge phase.

Subjects with reaction patternms that cannot be internreted as definite sensitiza-
tion are rechallenged to clarify the results.

If a subject with an ambiguous reaction pattern cannot be rechallenged or if re-
challenge still gives inconclusive data, the following procedure will be used to
determine sensitization potential.

The numerical equivalent of the strongest reaction obtained
during challenge will becompared to the numerical equivalent

of the strongest reaction obtained during induction (reactions
felt to be indicative of sensitization during induction will

be excluded) for each panelist. If greater than or equal to

3% of panelists have a "numerical equivalent” difference
greater than or equal to 1 point (challcrgz ccore greater than
induction score), this result will be considered to be evidence
for sensitization according to the following scale:

No evidence of sensitization when x is less than 3%

Interpretation may vary as discussed below* when
3% < x<5%
(x is greater than or equal to 3%, but less than 5%)

Evidence of definite sensitization when x> 5%

(x is greater than or equal to 5%)
*Interpretation of values obtained in this range may vary depending upon the
nature of the product, the types of reactions obtained and the clinical
judgement of the principal investigators. ‘

NOTE: The preceding "working” criteria will be re—evaluated periodically and
modified as needed to make interpretation of data more accurate.

TKI, Research. Tne 1233 Fact B8 Qrvoat NMAarr Varl- W 1AN99




APPENDIX IIX

Demographics

=

Female
Male

Caucasoid
Negroid
Hispanjc
Mongoloid
Other
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CLINICAL MATERIAL RECORD

SPONSOR UNION CARBIDE ’ STUDY # 851013

NAME OF CLINICAL MATERIAL 2 ethyl 1,3 hexanediol

b

IDENTIFICATION # ) LOT #

DESCRIPTION OF MATERIAL

DATE OF RECEIPT 5/22/85 7/3/85

QUANTITY RCVD 1 liter. (5%) 1 liter (100%)

SAMPLE STORAGE 20 ml (100fdyoynr) _10/4/85 DA\ 1\-orarn amp DATE)

10/25/85 DN
/25/ (INITIAL AND DATE)

MATERTAL DISCARDED _ remainder pyouyg)

MATERIAL RETURNED TO SPONSOR . (CARRIER)

(DATE)

(INITIALS)

TRL RFSFARCH, INC 133 EAST




APPENDIX V

Informed Consent
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PANEL #:

133 EAST 58TH STREET .. NEW YORK, N.Y. 10022

INFORMED CONSENT

1.

PURPOSE

ol

To determine the ability of ome or more test materials to cause irritation and/or
sensitization (i.e. allergy) , '

STUDY REQUIREMENTS

An individual participating in this study:

(a) must be eighteen years of age or older.

(b) must inform the staff and/or investigator of all medications he or she is
now taking or uses at any time during the study. An individual may not be
taking any medication which, in the opxnlon of the investigator, would
interfere with -the test results. . .

(c) must inform the staff of any skin disorders.

(d) must not be pregnant or planning a pregnancy.

(e) must not be on asthma therapy.

PROCEDURE <

This study involves research to see if the test material can be put on human
skin without causing some degree of irritation or sensitization (i.e., allergy).
The study will extend over a period and will involve a minimum
of participants, :

The test samples will contain materials which are intended for or may come
into contact with human skin. Some of these materials may be irritating under
certain conditiens, but the degree of 1rritat10n is not expected to be greater
than described below. .

The test material will be put on your back or arm with a "patch" (i.e. a small
adhesive square with a cotton pad). The patch will remain on your back (or arm)
for 24, 48 or 72 hours. You will return to TKL Research at specified times to
have tﬁe materials reapplied or the patches removed. At each of these visits

a technician will examine your back to see if you are reacting. If you have

a strong reaction at the test site, the test material. will not be applied to
that site, but may be applied to another. site(s).

POTENTIAL RISKS

Individuals participating in this study may devlop a localized reaction character-
ized by redness, swelling, itching, cracking, peeling, or in rare cases,small
blisters or sores. Reactions usually occur only where the patch pad touches thé
skin. On rare occasions, the reactions may spread a few inches beyond the patch.

A reaction may result in localized lightening or darkening of the skin, which

may persist in an occasional individual. Reactions may be due to either skin
irritation or allergy. 1t may be necessary to.do additional patch testing
(rechallenge) to determine if the reaction is allergic. If it should prove to

be allergic, you can expect to react to this material if you encounter it at a later

continues .......




TKL RESEARCH, INC. 133 EAST 58 STREET ©  NEW YORK, N.Y. 10022

Panel #:
INFORMED CONSENT

Page -2~ ' (RIPT/PROPHETIC/PRIMARY IRRITATION)

date. Whenever possible, you will be informed as to the identity of the
causative agent, in order that you may avoid contact with it in the future.

In the event of a reaction, no additional financial compensation will be
provided. However, dermatologic care for any severe skin reaction resulting
from the above procedure is available from Dr. Michael Reed. Dr. Reed can be
contacted at TKL Research (759-7969) or at his office at 338 East 30th Street,
New York, N.Y. 10016 (889-0470).

POTENTIAL BENEFITS

You will be paid a predetermined amount upon completion of this study. If you
drop out on your own accord for personal reasons, or are dismissed for refusal
to obey rules or follow instructioms, you will not be paid. If, in the judgment
of the investigating personnel, it is best to discontinue® your participation in
the experiment for other reasons, you will be paid for that portion of the test
already completed.

Participation in the study is voluntary and you may w1thdraw at any time without
obligation or prejudice to you, and without loss of benefits to which you are
otherwise entitled, except as stated above.

Reports prepared by TKL Research will utilize statistical information only and at no
time will your name be used.' However, the Company(s) whose product is being tested,
the Food & Drug Administration, and others in certain legal action, may inspect the
records of this study which may include access to names of, and information relating
to, test participants.

-~

The foregoing does not constitute a waiver or a release of the investigator, the
sponsoring company, TKL Research, Inc. or its agents from liability or negligence.

I HAVE READ AND FULLY UNDERSTAND THIS PROCEDURE, THE- RISKS AND BENEFITS. I HAVE BEEN
GIVEN THE OPPORTUNITY TO ASK QUESTIONS. T UNDERSTAND THAT ADDITIONAL

INFORMATION REGARDING THIS RESEARCH IS AVAILABLE EITHER BEFORE OR DURING THE COURSE

OF THE STUDY, I HAVE NO QUESTIONS AT THIS TIME. I AGREE TO PARTICIPATE IN THE STUDY AS
OUTLINED ABOVE.

A COPY OF THIS CONSENT FORM HAS BEEN GIVEN TO. ME.

SIGNATURE OF PARTICIPANTS:

SIGNATURE OF INVESTIGATOR:

SIGNATURE OF WITNESS:




Union Carbide Corporation ‘ Study #851013

The Induction Phase consisted of nine (9) consecutive
applications of the test material and subsequent evaluations
of the test sites. The subjects were required to remove the
patches approximately twenty—four (24) hours after
application. They returned to the facility at forty-eight
(48) hour intervals to have the sites evaluated, and
identical patches reapplied. ‘'Prior to application of the
patches, the sites were outlined using a gentian violet skin
marker. Those patches applied on Friday were removed on
Saturday. Of necessity, evaluation of the test sites were
made on Monday, i.e., 72 hours after application. Following
the ninth evaluation, the subjects were dismissed for a
fourteen (14) day rest period.

by

The Challenge Phase was initiated during the sixth week of
the study, with identical patches applied to sites
previously unexposed to the test material. These patches
were removed after twenty-four (24) hours.. The sites were
graded twenty-four hours and forty-eight (48) after removal,
i.e., 48 and 72 hours after application.

3.3 DEFINITIONS USED FOR GRADING RESPONSES

The symbols found in the computer data accompanying this
report are used to express the response observed at the time
of examination:

- No reaction

? Doubtful response, barely perceptible erythema, only
sl%ghtly different from surrounding skin

Definite erythema
Minimal or doubtful edema

Definite edema
Minimal or doubtful edema

Definite erythema
Definite edema

Definite erythema
Definite edema & vesiculation

Panelist Absent

TKL Research, Inc. 133 East 58th Street  New York, New York 10022 (212) 759-7969 759-8195




Unioh Carbide Corporation © Study #851613

4.0 DATA SUMMARY

See Computer Tabulated Data - Appendix I.

]

5.0 INTERPRETATION

See Working Criteria - Appendix II.

6.0 RESULTS & DISCUSSION

~Two subjects (#5453 and #5493)
developed reactions on challenge to the 2-Ethyl 1,3-Hexanediol,
which required additional testing to differentiate between
irritation and sensitization (i.e., allergy). Subject #5453 had
no evidence of sensitization on rechallenge testing. Subject
#5493 had results on rechallenge indicative of probable
irritation although sensitization could not be entirely excluded.
However, sensitization, if present, is very mild and not
clinically significant since it could only be elicited under
occlusive conditions. The results are shown on Table 1 -

Appendix I.

TKL Research, Inc. 133 East 58th Street New York, New York 10022 .(212) 759-7969 759-8195
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6.0 SIGNATURE PAGE

o
‘Prepared and Reviewed By: L))AZ(AQL.:§ZAQZK;§11

Dlana Napoli, R.
Clinical Study Manager

AT C Cpudone

Robert C. Reardon, Ph.D.
Project Director

Approved By:' *”//\;:22«/12 e</// h)

Michae{l L. Reed, #/D.
Consultdpng Dermatologist

NOTE: Copies of all reports, including raw data, will be
kept on file at TKL Research, Inc., for a period of
five (5) years after completion of the study.

TKL Research, Inc. 133 East 58th Street New York, New York 10022 (212) 759-7969 759-8195




Test Substance
CAS Number:
Identity:

Purity:
Remarks:

Method
GLP:

Report/Study Year:
Method/Guideline Followed:
Test Type:

Species:

Sex:

Route of Administration:
Exposure Period:

Doses:

Results
Result:

Data Quality
Reliability (Klimisch):

Reference
Laboratory Study Number:
Reference:

94-96-2

2-Ethyl Hexane Diol-1,3

Not specified

Test substance was identified as E2751.01

Clinical study conducted under the SOP’s of the Clinical Research
Organization and was reviewed by the CRO’s Quality Assurance Unit.
1986

Human Repeat Insuit Patch Test

Human Repeat Insult Patch Test

Humans (83 volunteers started; 79 completed)

Males and females

Occlusive patch

Three week induction period during which an occlusive patch was applied
to the upper arm each Monday, Wednesday, and Friday. Each patch was
left in place for 24 hours and then removed by the subject. Seventeen days
after the last induction application, duplicate challenge patches were applied
for 24 hours.

5% w/v in liquid paraffin

There was no evidence of sensitization in any of the volunteer panelists.

LSR 69
Procter and Gamble, 1985. Human Repeat Insult Patch Test LSR 69 ECM
BTS 1083, E2751.01. Accession # 35365
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CONFEDENTIAL a6/PGN574D/164

otAN REPEAT TNSULT PATCH TEST L5R 63 €T o
ECH BT5 1083, €2751.01
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LiFE SCIENCE RESEARCH
HUMAN REPEAT INSULY PAYCH TEST LSR 69
EEM BYS 10B3, E2751.01

LSR Repart No. ; 86/PGH574D/164
QUALTTY ASSURARCE INSPECTIONS

Dates {Day.Month.Year}

Report to
Inspection Study
Director

Report tu
Hanagement

PROTOCOL

Yispeck tun of protocol wes made 20.1.86 20.1.86 26.1.86
in accordance with LSR Standard

Operating Prccedwns Qauz020,

Uates far imp..citnn of protocol

aendments i1 3 -dance with

this S.U.f. are v Quoted

bR A

Inspection of data yenerated an 19.2.R¢ - 27.2.88
tnis type of study was made in

accoruance with LSR Standard

Operating Proce¢ure JAU/050

PROCEDURES

Inspeci son of pracedures on this 13.2.86 - 12.2.86
type of study was made iR 11.2.46 - 12.2.86
accordance with LSk Standard 11.2.86 - 12.2.86
Operéting Procedure QAV/040

Other routine procedures used in this type of study, and Facilities were
inspected reqularly and reports made in accordance with LSR Standard Gperating
Procedure GAL/UA0.

This report has been reviewed by the LSR Quality Assurance Unit employing
wethods 1aid dawn in LR Standard Operating Procedure QiW/U60. The reported
nethods and grocedures were found to describe those used and the results to
constitute an accuraie representation of the data recorded.

This review was completed orn 9 Apri} 1985,

PP PSS EDALAGPIN PRI RS

w Shealan. ...

b.J. Ford, B.S5c., Ph.D. .
{liead of flualily Assurance Unit) ’
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LIFE SCENCE RESEARDH

SUBHARY

€ ighty-three subjects received occlysive patches coataining test
materials, uenerally according Lo the LSR Stzndard Protocol Ko, HUM/GL?
dated 13 May 1985. Seventy-nine subjects (18 of whom received only seven
induction patches} completed the trial.

Throughout the tess E2751.01 was used et 5.0% {w/v) in ligquid paraffin.
lo evidence of skin ter-itization was seen.

Irritance scores were 48 <*ribyted as foliows:

1] H7G ot recorded

_— - —— —— S

ECH BTS 1083, £2751.D1 1 !

__g;§? fﬁflf,{f;zv_~c~,~

teveriseabarttistovrcsamavnas

A. Macterman, Ph.D.
{Study Director}
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R. Davies, B.Sc.
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HETHDD S

In order to 3ssess the sensitization potential of the test material in human
viuiynteers, the LSR Standars Protocol Ho. #UM/917 dated 13 May 1985 for &
ruman repedt insult patch test was generally followed.

Tals consists of a three week induction periocd during which 3n otclusive patch
wg5 applied to the upper arm sach Mondzy, Wednesday and Friday, E2751.01 was
not available for uvse until the thirg test day therefore the pilot panel
{Subject Hos. 1-24) received oniy seven jnduction patches. One of these
supjects {Ho, 8] i=cwsced gight induttion patches. FEach patch was left in
plare far 24 hours and thenr removed by the subject. Seventeen gays after the
jast inductive application, duplicate challenge patches wara applied for 24
hogurs. This rest period o those subjects veceiving a make-up patch was 14
days.

Patches cunsiay i ab cmwide strip of bienderm tape, to which three Webril
discs (ca 24 mm diameter} and one 2 x 2 cm sguare 2f test fabric (E2810.01})
werg fixed aleng the midline ¢ equal intervals., E2761.01 was applied

in 0.4 ml samples to one disc of each patch. Jn-pe other test materials; ECM
8T8 1090, E2760.01; EUM BIS 1118, E2794.01; and ECK BTS 1100, £2810.01

were tested simuttaneocusly and are reported separately under report nusbers
86/PGNS74R/161, 86/PGNST4B/162 and 86/PGNSTEC/ 145 vesppctiveiy, The test
materials were appiied to the patch strips ir qifferemt urders at random 2nong
the panel except Tor the pilet panel who a': recetved £2751.01 on the bottom
disc.

Scoring of test sites was performed afier a g8 24 hour rest period (48 hours
over a weexend) and inmedfately precading the next paloh application,
tnallenye sites were scored 48 and 98 hours after applicatien. Skin reactions
were assessed by R. Hill (14 and 17 February} and N. Yert {&1] remaining
dates) according to the scorinyg protedure reproduced in Appendix 1.

RESULTS

Eighty~tnree valunteers were recruited for the study which teok place at
Higrc11ffe Community Centre, Rettendon View, Wickford, Essex, England from
13 Janvary 1986 to 7 March 1985,

Four subjects dropped out of the stugy, for reasons unrelated tg the test.
The 2ge and sex of the 79 subjects who cempleted the study are tabulated 1m
Appendix Z,

Skin reactions observed fn the study are presented in Appendix 3,

The test material showed no evidence of skin senmstization.
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Douwdle
yrage

APPENDI X I
SCORING AND DEFIEITION OF
STMBOLS USED IR JABULATING DATA
Ko wisihle reaction, This score would include superficial sikin
responses sucn as ylazing, peeling, cracking.
Mild erythematous reaction. Faint pink to definite pink.
Nild erythematous reaction with papules and/or oedema.

Moderate erythematoys reaction, Definite pink to red erythena
(simtlar to senburn},

Moderate erythematous reaction with oedema and/or papules.
Strony arythenatous reaction. Reet red.

Strong ¢rythematous reaction with marked cedema, papules andfor
few vosicies.

Saeyr-re reaction with erythems, cedems, papules and vesicles
(me;' be evidence of weaping).

Buljous rexction.
Req o $pread beyony Webril peg area.

Erythana, papnles, ~>dema and vesicles are judged to be present if
they involve 25% or more of the paten sile,

Any grage greater than 1 {which includes _'.. asgition of any letier
desfgnation) during induction neress’.ates relccation of the patch.

Ingtcates patch moved Lo new ar,acent site.* Firct number is the
grade for the new site; second pumber is the grade for the
residual veaction at the gid site, Generaily g residual reaction
is only read or reportec once foilowing a singie move, [f
sensitization 1s suspected, a grade for an old site may be reported
more than once,

Marked reaction to adhesive [patch relogated).

Succeeding patch net applied, and succeeding grade is residual
react fon*+.

Right arm used during induction.

Subject started test on Wednesday therefore no grade racorded.
Patch cane off (lost) during first 12 kours,

Subject absent.

Mo seventh grade. Subject has worn seveh induction patches but was
not present for scoriny following seventh induction application.

The portion of the patch strip ¢ontaining the materdal in gquestion s
tut from the remaininy matervials., Only this portion is moved to an
adjacent site.

Explanation given in test records and in report ¥ pateh not applied
for reasen other than residual resction st intended application site,




APPENDLIX 2
Compusition of Fane) by foe and Sex
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Infornstion Paeciet Meterizl

TEST SUBSTANCE INFYORMATION SHEET

e g

Contract lehoratery Project Ko,

Sponsorts {encentration
—ERos To Be Tested

RN ot VER S 'c) L'Q';N R
Y, ~AA o CJ\.;“-—-

?C ’Té ~
(i }‘I 'C}g" ‘*{;LJ"-{W
The requester tasting meeis the ethical requirements gtipulated in the ~ LA
Procter & Gaable rFolliey for Kesearch Invelving Hwman Subjeets. Appropriate
aafely tegtin uw, betn completad and risk assezmments justify the placesent of
the tost b’ ;& in this tert st these uncentrations. The safety testi-g

jnformaticn and results are summarized as follops:®
Bk 3’5\4_' e Jaa

g\,,\,“,he:)L,\\’eCanfc e S\*O*’“\, on 'm Biim cam, Shaloyntl :

W‘) NG KT T =T C:é- 28 b i
da y fely 2y \-S'C'Un:.l pcth Y lboors

Ae v chcL
C&ﬁ cmacd LLC(*L. K}cfjwqrx’r’(_h g ;,[m 5
o it reaureal. w¥o oeabavedh. moternal B

#* additional information and/or reports will be provided upon raguést.

Check the appreprizte boxfes):
[ 1 This test substance i3 3§ regulated substance.
{X} Testing wms eonducted an this formula/waterial.
[ ] Testing was conducted on a similar formula/msterial.

{ 1 Testing was congducied in compliance with spplicable government and
Procter & Gamble requirepents.

[ 1 Testing meets appiipable povermment and Procter & Gamdle reguiresents
with the following exceptions:

IRB mpproval of this study iz required.









