
x**-- J' Subs~dlary of Sum~torno Bakel~te Co Ltd 

992 1 Brecksville Road 
Brecksville, Ohio 441 41 
P: 440.922.0300 

F: 440.922.0595 

March 19,2009 

TSCA Confidential Business Information Center (7407111) 
EPA East - Room 6428 Attn: Section 8(e) 
U.S. Environmental Protection Agency 
1201 Constitution Avenue, NW 
Washington, DC 20004-3302 

8(e) Submission: Bicyclo [2.2.l]hept-2-ene, 5-(2-phenylethy1)-, 
717099-35-9, (L-05-245, P-06-811) 

Dear 8(e) Coordinator: 

This letter reports the results of a study Acute Toxicity to Daphnia magna (Method C.2 of Commission 
Regulation "Daphnia sp, Acute Immobilisation Test") on the above-referenced compound in accordance with 
section 8(e) of the Toxic Substances Control Act (TSCA). While we are submitting this information under 
section 8(e), it is unclear whether this information indicates that a substantial risk is presented by this compound. 

In short, the report shows a 48-hour ECS0 for the test material to Daphnia magna based on minimal test 
concentrations was 0.078 mg/L with 95% confidence limits of 0.067 - 0.090 mg/L. The No Observed Effect 
Concentration (NOEC) was 0.036 m a .  If I can be of any assistance, please contact me at 440-922-1517. 

Yours very truly, 

~ e a n ~ ~ h o d e s ,  Ph. D. 
Environmental Regulatory Expert 
Promerus, LLC 



After printing this label: 
1. Use the 'Print' button on this page to print your label to your laser or inkjet printer. 
2. Fold the printed page along the horizontal line. 
3. Place label in shipping pouch and affix it to your shipment so that the barcode portion of the label can be read and scanned. 

From: Origin ID: SKYA (330) 920-8140 Ship Date: 18MAR09 
Jean Rhodes ActWgt: 0.5 LB . , 
PROMERUS LLC msr CAD: 1862047/lNET9011 . , ,  

9921 BRECKSVILLE RD Account#: S m"*m" ,. ,. ,. , ,. ,- 

Delivery Address Bar Code 
BRECKSVILLE, OH 44141 

Warning: Use only the printed original label for shipping. Using a photocopy of this label for shipping purposes is fraudulent and could 
result in additional billing charges, along with the cancellation of your FedEx account number. 

J$O~~O9M302023 

SHIP TO: (202) 564-8930 BILL SENDER 

CBlC - attn: Section 8e 
US Environmental Protection Agency 
East Bldg., Room No. 6428 
1201 Constitution Ave, NW 
Washington DC, DC 20004 

Use of this system constitutes your agreement to the service conditions in the current FedEx Service Guide, ava~lable on fedex.com.FedEx will not be 
responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay, nondelrvery,misdelivery,or misinformation, unless 
you declare a higher value, pay an additional charge, document your actual loss and file a timely claim.Limitations found in the current FedEx Service 
Guide apply. Your right to recover from FedEx for any loss, including intrinsic valueof the package, loss of sales, income interest, profit, attorney's fees, 
costs, and other forms of damage whether direct, incidental,consequential, or special is limited to the greater of $100 or the authorized declared value. 
Recovery cannot exceed actual documented loss.Maximum for items of extraordinary value is $500, e.g. jewelry, precious metals, negotiable 
instruments and other items listed in our ServiceGuide. Written claims must be filed within strict time limits, see current FedEx Service Guide. 

Ref # 2009 8(e) Mar 18 Submission 
Invoice # 
PO # 
Dept # 

THU - ISMAR A1 
TRK# 7974 2685 6203 102011 STANDARD OVERNIGHT 

20004 

XC RDVA DC-US 

DCA 

I I 



PENB: 

ACUTE TOXICITY TO DAPHNIA MAGNA 

PROJECT NUMBER: 1518/0047 

SPONSOR: 

Promerus LLC 
Electronic Materials, Bldg R 
9921 Brecksville Road ' 

Brecksville 
OH 44141 -3289 
USA 

AUTHORS: T J Goodband 
D M Mullee 

TEST FACILIW 

Harlan Laboratories Ltd 
Shardlow Business Park 
Shardlow 
Derbys h i re 
DE72 2GD 
UK 

Telephone: +44 (0) 1332 792896 

Facsimile: +44 (0) 1332 799018 



This study type is classed as short-term. The standard test method for this study type 

("General Study Plan" in OECD terminology) was reviewed for compliance once only on 
initial production. Inspection of the routine and repetitive procedures that constitute the 
study is carried out as a continuous process designed to encompass the major phases at 
or about the time this study was in progress. In addition, inspection of general facilities 
not specifically related to this study are done monthly or annually in accordance with QA 
Standard Procedure. 

This report has been audited by the Quality Assurance Unit, and is considered to be an 
accurate account of the data generated and of the procedures followed. 

In each case, the outcome of QA evaluation is reported to the Study Director and 

Management on the day of evaluation. Audits of study documentation, and process 
inspections appropriate to the type and schedule of this study were as follows: 

15 February 2005 Standard Test Method Compliance Audit 
02 December 2008 Test Material Preparation 
02 December 2008 Test System Preparation 

10 December 2008 Exposure 
02 December 2008 Assessment of Response 

0 1 , l l  December 2008 Chemical Analysis 
17 February 2009 Draft Report Audit 
Date of QA Signature Final Report Audit 
Evaluation specific to this study 

G - m.- .................................. DATE: ..... a.z..MAR..Zoflg ..................... ....,............*........ 
For the Quality Assurance Unit* 

"Authorised QA Signatures: 
Deputy Head of Department: JM Crowther MlScT MRQA 
Senior Audit Staff: G Wren ONC MRQA 



The work described was performed in compliance with UK GLP standards (Schedule 1, 
Good Laboratory Practice Regulations 1999 (SI 199913106 as amended by 
S1 200410994)). These Regulations are in accordance with GLP standards published as 
OECD Principles on Good Laboratory Practice (revised 1 997, ENVlMC/CHEM(98)17); 
and are in accordance with, and implement, the requirements of Directives 200419lEC 
and 200411 OIEC. 

This report fully and accurately reflects the procedures used and data generated. 

T J Goodband BSc 
Study Director 

0 2 MAR 2009 ................... ............................ ........................ Date: ... 

The analytical data presented in this report were compiled by me or under my 
supervision and accurately reflect the data obtained. 

0 2 MAR 2009 
.,.. ......................... .. .......................... Date: ..................................................... 

D M Mullee CChem MRSC 
Director of Analytical Services 

This report may be presented in final form as a digital (pdf) document. Such documents prepared by scanning the paper original, and 
are considered of equivalent integrity and authenticity to versions produced by optical photocopy. However, in all cases the hand- 

signed paper original, held in secure archives, is the definitive document. 
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PENB: 

ACUTE TOXICITY TO DAPHNlA MAGNA 

SUMMARY 

introduction. A study was performed to assess the acute toxicity of the test material to 
Daphnia magna. The method followed that described in the OECD Guidelines for 
Testing of Chemicals (April 2004) No 202, "Daphnia sp, Acute lmmobilisation Test" 

referenced as Method C.2 of Commission Regulation (EC) No 44012008. 

Methods. Information provided by the Sponsor indicated that the test material was 

thought to be insoluble in water. Preliminary solubility work conducted indicated that the 

test material was practically insoluble in water using traditional methods of preparation 

e.g. ultrasonication and high shear mixing. The highest attainable test concentration (by 

visual inspection of the test media) that could be prepared was 0.40 mgll using a 
preliminary solution in dimethylformamide. 

Following a range-finding test, twenty daphnids (2 replicates of 10 animals) were 

exposed to an aqueous solution of the test material at concentrations of 0.020, 0.036, 

0.064, 0.11 and 0.20 mg/l for 48 hours at a temperature of approximately 20°C under 

static test conditions. The number of imrnobilised Daphnia were recorded after 24 and 

48 hours. 

A positive control conducted approximately every six months used potassium dichromate 

as the reference material. Daphnia magna were exposed to an aqueous solution of the 

reference material at concentrations of 0.32, 0.56, 1.0, 1.8 and 3.2 mgll for 48 hours at a 

temperature of approximately 20°C under static test conditions. lmmobilisation and any 

adverse reactions to exposure were recorded after 3,24 and 48 hours. 

Results. The 48-Hour ECS0 for the test material to Daphnia.magna based on nominal 

test concentrations was 0.078 mgll with 95% confidence limits of 0.067 - 0.090 mgll. 

The No Observed Effect Concentration was 0.036 mgll. 



range from 143% to 151 % of nominal value. The measured concentrations were slightly 

in excess of that observed during the media preparation trial. This was considered to be 

due to slight differences in the water quality resulting in slightly more test material being 

in solution. 

Analysis of the old media at 48 hours showed measured concentrations to range from 

71% to 93% of nominal. This decline was contrary to the stability analysis which showed 

the test material to be stable in the test medium over the test period. Therefore this 

decline was considered to be possibly due to the test material partially coming out of 

solution due to the low water solubility of the test material. 

Given this decline in measured concentration over the test period the geometric mean 

measured concentrations were calculated. These were calculated to be 0.021, 0.039, 

0.069, 0.12 and 0.24 mgll. Given that the geometric mean measured concentrations 

were not significantly different from the nominal test concentrations it was considered 

justifiable to base the results on nominal test concentrations only. 

The 48-Hour ECS0 for the reference material to Daphnia magna based on nominal 

concentrations was 0.7.1 mgll with 95% confidence limits of 0.61 - 0.81 mgll. The No 

Observed Effect Concentration was 0.32 mgll. 



ACUTE TOXIC1 N TO DAPHNIA MAGNA 

1. INTRODUCTION 

On the gth November 2008 Safepharm Laboratories Ltd. changed its name to Harlan 
Laboratories Ltd. Therefore, this study has been reported and archived under the name 
Harlan Laboratories Ltd., and not Safepharm Laboratories Ltd. as stated in the protocol. 
This amendment was considered not to affect the purpose or integrity of the study as the 
facilities and the management structure remain the same. 

This report contains a description of the methods used and results obtained during a 
study to investigate the acute toxicity of the test material to Daphnia magna. The 

method followed the recommendations of the OECD Guidelines for Testing of Chemicals 
(April 2004) No 202 "Daphnia sp, Acute lmmobilisation Test" referenced as Method C.2 
of Commission Regulation (EC) No. 44012008. 

Daphnia magna is a freshwater invertebrate representative of a wide variety of natural 
habitats, and can therefore be considered as an important non-target organism in 
freshwater ecosystems. 

The study was conducted between 21 October 2008 and 22 January 2009. 

The positive control (Harlan Laboratories Project No: 0039/1069) was conducted 
between 9 December 2008 and 11 December 2008. 

2. TEST MATERIAL 

2.1 Description, Identification and Storage Conditions 

Sponsor's identification : PENB 
Description : clear colourless liquid 

Batch number : MON-59-0108 

Date received : 4 August 2008 
Storage conditions : approximately 4°C under nitrogen in the dark 

The integrity of supplied data relating to the identity, purity and stability of the test 
material is the responsibility of the Sponsor. 



3.1 Test Species 

The test was carried out using 1st instar Daphnia magna derived from in-house 
laboratory cultures. 

Adult Daphnia were maintained in polypropylene vessels containing approximately 

2 litres of reconstituted water in a temperature controlled room at approximately 20°C. 
The lighting cycle was controlled to give a 16 hours light and 8 hours darkness cycle with 
20 minute dawn and dusk transition periods. Each culture was fed daily with a 
suspension of algae (Chlorella sp.). Culture conditions ensured that reproduction was by 
parthenogenesis. Gravid adults were isolated the day before initiation of the test, such 
that the young daphnids produced overnight were less than 24 hours old. These young 
were removed from the cultures and used for testing. The diet and diluent water are 
considered not to contain any contaminant that would affect the integrity or outcome of 
the study. 

3.2 Test Water 

The reconstituted water used for both the range-finding and definitive tests was the same 
as that used to maintain the stock animals. 

The reconstituted water is defined in Appendix 1. 

3.3 Procedure 

3.3.1 Pre-study media preparation trial 

Information provided by the Sponsor indicated that the test material was thought to be 
insoluble in water. Preliminary solubility work conducted indicated that the test material 
was practically insoluble in water using traditional methods of preparation e.g. 
ultrasonication and high shear mixing. The highest attainable test concentration (by 
visual inspection of the test media) that could be prepared was 0.40 mgfl using a 
preliminary solution in dimethylformamide. 



substance' as defined by the OECD Guidance Document on Aquatic Toxicity Testing of 
Difficult Substances and Mixtures (OECD 2000). Therefore a media preparation trial was 
conducted in order to determine the solubility of the test material under test conditions. 

3.3.7.1 Saturated solution preparation 

An amount of test material (1100 mg) was dispersed, in duplicate, in I 1  litres of 
reconstituted water with the aid of propeller stirring at approximately 1500 rpm at a 
temperature of approximately 21 "C for periods of either 24 or 48 hours. After the stirring 
periods samples were taken for chemical analysis after the following pre-treatments: 

Centrifugation at I0000 g for 30 minutes 

Centrifugation at 40000 g for 30 minutes 

Filtration through a 0.2 vm Gelman Acrocap filter (approximately 100 ml discarded 

in order to pre-condition the filter) 

Filtration through a 0.2 pm Gelman Acrocap filter (approximately 500 ml discarded 

in order to pre-condition the filter) 

3.3.7.2 Solvent spike preparation 

An amount of test material (40 mg) was dissolved in dimethylformamide and the volume 
adjusted to 10 ml to give a 40 mg/lO ml solvent stock solution. An aliquot (500 PI) of the 
40 mg/lO ml solvent stock solution was dispersed in 5 litres of reconstituted water with 
the aid of magnetic stirring for approximately 10 minutes at 21 "C to give the required test 
concentration of 0.40 mg/l prior to taking samples for chemical analysis after the 
following pre-treatments: 

Untreated 

Centrifugation at 10000 g for 30 minutes 

Centrifugation at 40000 g for 30 minutes 

Filtration through a 0.2 pm Gelman Acrocap filter (approximately I00 mi discarded 
in order to pre-condition the filter) 

Filtration through a 0.2 pm Gelman Acrocap filter (approximately 500 ml discarded 
in order to pre-condition the filter) 



and stirred for a further 48 hours with samples being taken for analysis after both 24 and 
48 hours stirring. 

3.3.2 Range-finding test 

The test concentrations to be used in the definitive test were determined by a range- 
finding test. An initial range-finding test was conducted which indicated the test was to 
be conducted as a limit test however immobilisation was observed in the initial 
experiment which indicated that the results from the initial range-finding test were 

erroneous. The results of these tests have not been reported. 

In the range-finding test Daphnia magna were exposed to a series of nominal test 
concentrations of 0.020 and 0.20 mgll. The test material was prepared using a 

preliminary solution in dimethylformamide. 

An amount of test material (40 mg) was dissolved in dimethylformamide and the volume 
adjusted to 10 ml to give a 40 mg/lO ml solvent stock solution. An aliquot (100 PI) of this 
solvent stock solution was dispersed in a final volume of I litre of reconstituted water to 
give a 0.40 mg/l stock dispersion. This stock dispersion was filtered through a 0.2 pm 
Gelman AcroCap filter (first approximate I00  ml discarded to pre-condition the filter) to 
give the 0.20 mg/l test concentration from which a dilution was prepared in reconstituted 
water to give the 0.020 mgll test concentration. 

Each solvent stock solution, stock dispersion and prepared concentration was inverted 
several times to ensure adequate mixing and homogeneity. 

In the range-finding test 10 daphnids were placed in each test and control vessel and 

maintained in a temperature controlled room at approximately 20°C with a photoperiod of 
16 hours light and 8 hours darkness for a period of 48 hours with 20 minute dawn and 
dusk transition periods. Each 250 ml test and control vessel contained 200 ml of test 
media and was covered to reduce evaporation. After 24 and 48 hours the number of 
immobilised Daphnia magna were recorded. 



not exposed to the test material. The solvent control group was exposed to 100 pl/l of 
dimethylformamide. 

3.3.3 Definitive test 

Based on the results of the range-finding test the following test concentrations were 
assigned to the definitive test: 0.020, 0.036, 0.064, 0.1 1 and 0.20 mg/l. 

3.3.3.1 Experimental preparation 

For the purpose of the definitive test the test material was prepared using a preliminary 
solution in dimethylformamide. 

An amount of test material (40 mg) was dissolved in dimethylformamide and the volume 
adjusted to 10 rnl to give a 40 mg/lO ml solvent stock solution. An aliquot (100 PI) of this 
solvent stock solution was dispersed in a final volume of 1 litre of reconstituted water to 
give a 0.40 rng/l stock dispersion. This stock dispersion was filtered through a 0.2 pm 
Gelman AcroCap filter (first approximate 100 ml discarded to pre-condition the filter) to 
give the 0.20 mgN test concentration. Aliquots (200, 360, 640 and 1100 ml) of the 
0.20 mg/l test concentration were each separately dispersed in a final volume of 2 litres 
to give the remainder of the test concentrations of 0.020, 0.036, 0.064 and 0.11 mg/l 
respectively. 

Each solvent stock solution, stock dispersion and prepared concentration was inverted 
several times to ensure adequate mixing and homogeneity. 

The concentration and stability of the test material in the test preparations were verified 
by chemical analysis at 0 and 48 hours (see Appendix 2). 

3.3.3.2 Exposure conditions 

In the definitive test 250 ml glass jars containing approximately 250 ml of test preparation 
were used. At the start of the study 10 daphnids were placed in each test and control 
vessel at random, in the test preparations. Duplicate test vessels were used for each 
test and control group. The test vessels were then covered to reduce evaporation and 



16 hours light and 8 hours darkness with 20 minute dawn and dusk transition periods. 
The daphnids were not individually identified, received no food during exposure and the 
test vessels were not aerated. 

The control and solvent control groups were maintained under identical conditions but 
not exposed to the test material. The solvent control group was exposed to 100 p111 of 
dimethylformamide. 

The test preparations were not renewed during the exposure period. Any immobilisation 
or adverse reactions to exposure were recorded at 24 and 48 hours after the start of 
exposure. The criterion of effect used was that Daphnia were considered to be 
immobilised if they were unable to swim for approximately 15 seconds after gentle 
agitation. 

3.3.3.3 Physico-chemical measurements 

Water temperature was recorded daily throughout the test. Dissolved oxygen 
concentrations and pH were recorded at the start and termination of the test. The pH 
and dissolved oxygen concentration were measured using a WTW pHfOxi 3401 pH and 
dissolved oxygen meter and the temperature was measured using a Hanna Instruments 
HI 9351 0 digital thermometer. 

3.3.3.4 Verification of test concentrations 

Water samples were taken from the solvent control (replicates Ri - Rp pooled) and each 
test group (replicates Rq - R2 pooled) at 0 and 48 hours for quantitative analysis. 

Duplicate samples were taken and stored at approximately -20°C for further analysis if 

necessary. 

The method of analysis, stability, recovery and test preparation analyses are described 
in Appendix 2. 



3.3.3.5 Evaluation of data 

An estimate of the EC50 value at 24 hours was given by inspection of the immobilisation 

data. 

The ECS0 value and associated confidence limits at 48 hours and the slope of the 
response curve and its standard error were caiculated by the maximum-likelihood probit 
method (Finney 1971) using the ToxCalc computer software package (ToxCalc 1999). 

Probit analysis is used where two or more partial responses to exposure are shown. 

3.3.4 Positive Control 

A positive control (Harlan Laboratories Project No: 0039/1069) conducted approximately 
every six months used potassium dichromate as the reference material at concentrations 
of 0.32, 0.56, 1.0, 1.8 and 3.2 mg/l. 

An amount of reference material (400 mg) was dissolved in reconstituted water and the 
volume adjusted to I litre to give a 100 mgll stock solution. An aliquot (50 ml) of this 
stock solution was diluted in reconstituted water and the volume adjusted to 500 ml to 
give a 10 mgll stock solution. Aliquots (16, 28, 50, 90 and 160 ml) of the 10 mg/l stock 
solution were each separately dispersed in a final volume of 500 ml of reconstituted 
water to give the test series of 0.32, 0.56, 1 .O, 1.8 and 3.2 mgll. 

Each stock solution and prepared concentration was inverted several times to ensure 
adequate mixing and homogeneity. 

Exposure conditions for the positive control were similar to those used in the definitive 
test. 

The temperature was maintained at approximately 20°C. 

3.3.5 Evaluation of data for the positive control 

An estimate of the ECS0 value at 3 hours was given by inspection of the immobilisation 
data. 




















































