Katherine E. Reed, Ph.D. 3M Environmental, Health and 900 Bush Avenue, Building 42-2E-26
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1200 Pennsylvania Avenue NW = o
Washington DC 20460-0001 —_ 503
o
RE:  TSCA 8(E) SUBSTANTIAL RISK NOTICE ON: o
Isopropylmorpholine CASRN 1004-14-4 and 1331-24-4
Dear Sirs:
3M has received the final report for a study on the acute oral toxicity in rats conducted on a
research and development chemical [isopropylmorpholine] that 3M purchases from a
supplier. At an exposure dose level of 300mg/kg body weight, the rats showed possible signs e
of neurotoxicity. ,,,'T—":—E'
The study was conducted by NOTOX Safety and Environmental Research Laboratory and e
carried out based on the guidelines described in: OECD No. 423 (2001) “Acute Toxicity- =

Oral, Acute Toxic Class Method.” Three female Wistar rats were dosed by oral gavage at
300mg/kg body weight. Using the protocol’s stepwise procedure, additional groups of rats
were administered 300 and subsequently 2000mg/kg body weight. No rats died in the
300mg/kg dose group, but they showed clinical signs of lethargy, hunched posture and
uncoordinated movements. It should be noted, however, that isopropylmorpholine is a

corrosive material. All three rats in the 2000mg/kg dose group died within 15 minutes post-
treatment.
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The surviving animals from the 300mg/kg dose group recovered from the symptoms by day 2
post-treatment, and their macroscopic post mortem examination did not reveal and

abnormalities. The 2000mg/kg group had dark red discoloration of their stomach at post
mortem examination.

According to the OECD 423 test guideline, the LD50 cut-off value for the classification of

chemical substances was considered to be 500mg/kg body weight for this test substance. The
final report is enclosed.

Please contact Dayna Blomquist (651-736-5413) if you have any questions or if we can
provide additional information.

Sincerely,

Kathkrine E. Reed 5 &b&'

Staff Vice President, Environmental Health and Safety Operations

A9 7234



REPORT

Study Title

ASSESSMENT OF ACUTE ORAL TOXICITY WITH
MTDID 7144

IN THE RAT (ACUTE TOXIC CLASS METHOD)

Adthor

Dr. M4 J. Heoiveld

Study completion date

June 6, 2006

Test Facility

NOTOX B.V.
Hambakenwetering 7
5231 DD 's-Hertogenbosch
The Netherlands

Laboratory Proiect Identification

NOTOX Project 458911
NOTOX Substance 163134/A
3M MTDID Number 7144

3M Study ID Number 06-049
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NOTOX Project 462311
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MTDID 7144 NOTOX Project 458511

- aceording to the EC criteria for classification and labeliing requirements for dangerous
substances and preparations {Council Directive 87/548/EEC), MTDID 7144 shouid be
labelied as® harmful if swaliowed (R22;

-Page 12 -
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7. RESULTS

Dcse level Date of treatment
First set of fermales 300 mg/kg April 13 2008
Second set of femaies 300 mg'kg Apnl 18, 2005
Third set of females 2000 mgikg April 21. 2005

7.1.  Mortality (Table 1)

The incidence of monality was as foliows presented in chronciogical order of treatment

Dose level Mortality Date of reatment
300 mgikg /3 April 13 2006
300 mgikg 0/3 April 19. 2008
2000 mg’kg 373 April 21. 2008

The dead arimals were found within 15 minutes post-treatment
7.2.  Clinical Signs (Table 2)

Clinical signs observed during the study period were as follows

Dose levei Clinical signs
300 mg/kg Hunched posture uncoordirated movements, piloerection
2000 mgrkg Lethargy. spasms, flat and/or huncheg posture, uncoordinated

movements. siow breathing, pricerecticn. piosis. ventro-lateral
recumbency, chremedacryorrhcea.

The surviving a1:mals had recoverad from the symptoms by cay 2
7.3. Body Weights (Table 3)

The body weight gain shown By the surviving animais over the Study period was considered to
be similar (¢ that expected of normal untreated animals of tre same age and strain.

7.4. Macroscopic Findings (Table 4)

Dark red discolouration of the stemach ang many dark red foci in duodenum ang jejunum were
found in the animais that died during the study. at MACrescogic pest mortem examination.
Macroscopic post mertem examination of the surviving animais at termination did not revea! any
abnormalites ‘

8. CONCLUSION

The oral LDSO0 valug of MTDID 7144 i Wistar rats was estabished to be within the range of
300-20C0 mgikg boay weight.

According to the OECD 423 test guideine the LD50 cut-off value was considered to be 500
mg/kg bedy weight.

Based on these results:

- according ‘o the Gicbally Harmonized System of Classification and Labelling of Chemicals
(GHS) of the United Nations (New York and Geneve, 2003 MTDID 7144 should be
classified as' harmful if swallowas iCategory 4), -

- Page 11 -
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Clinical signs At perodic intervals on the day of dosing (day 1) and cnce dai
thereafer until day 15 The symptoms were Graded according to
fixea sca'es and the time of onset. degree and duration were
recorded
Maximum grade 4 grading slight (1, to very severe 4}

Maximum grade 2 grading slight {1, 1o severe (3)
Maximum grade 1 presence 1s scored (1),

Necropsy At the end of the cbservaticn period. animals were sacrificed by
Oxygen/carben dioxide procedure and subjected tc necropsy.
Descriztions of all internal macroscepic abnormalities in zll animals
Were rezorded

6.7. Electronic data capture

Observations/measurements in the study were recorded g'ectronicaily using the following
programme(s):

- REES version 1.5 (REES scientific, Trenton. NJ. USA): Envircrmental monitoring.

- TOXDATA version 8.0 (NOTOX 8 v ‘'s-Hertogentssch, The Netherlands): Clinica! signs,
Body weights.

8.8. Interpretation

The oral LD5C value of the test substarce was ranked within the following ranges: 0-5, 5-50, 50-
300 or 300-2000 ma'kg b.w. cr as exceed 1g 2000 mgskg b w The LD5G cut-cff va'ue was
estabiished based on QECD guideiing 423

No statistica! analysis was performed iThe method used is not intended to allow the ca‘culation
of a precise LDs, value).

The results were evaluateg according te the Globally Harmonized System of Classification and
Labelling of Chemicals {GHS) of the United Natiens {New York and Geneva 2003) and the EC
criteria for classification and ‘abelling of dangerous substances and preparations (Council
Directive 67/548/EEC and all adaptatons to technical progress and amendments of thig
Directive published in the Official Journal of the Eurcpean Communities).

6.9. List of deviations

6.9.1. List of protocol deviations

There were no devietions from the proiocol

6.9.2. List of standard operating procedures deviations

Any deviations from standard cperating procedures wers evauated and filed in the study file
There were no deviations from standard operating procedures that affected the integrity of the
study.

- Page 10 -
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Health inspection A health nspection was performed pricr to commencement of
treatmen: tc ensure that the animals were in a good state of
health

6.3. Animal husbandry

Conditions

Animals were housed in a controliec envirenment. in which optimal conditions were considered
to be approximately 15 air changes per heur, a temperature of 21.0 + 3 0°C (actuai range: 20.8
-23.1°C). a relative humidity of 20-70% (actual range: 36 - 67%; and 12 hours arificial
fluorescent iignt and 12 hours darkness per day.

Accommodation

Group housing of 3 arimals percage in labelied Macrolon cages (MIV type: height 18 cm.)
containing sterilised sawdus! as veading material (Woody-Clean type 3/4, Tecnilab-BMI BV,
Somerer, The Netherlands) and pager as cage-enncnment (Enviro-ori, Tecnilab-8M| BV,
Someren, The Netherlands)

Acclimatisation perisd was at least § cays before start of treatmen: under laboratory congitions.

Diet
Free access to standard pelleted ‘aboratery animat diet {from Altromin (code VRF 1), Lage,
Germany).

Water
Free access to tap water.

Results of analysis for each batch of giet (nutrients) and resuits of quarterly analysis of diet
(contaminants). sawdust paper and water were assessed and dig not reveal any findings that
were considered to have a®ected the stucy integrity. All certificates and results of anzlysis are
retained in the NOTOX archives

6.4. Study design

The toxicity of the test substance was assessed by stepwise treatment of groups of 3 females
The first group was treated at a dose leve! of 300 mg’kg Tre absence or presence of mortality
cf animals dosed at one step determines ihe next step. based on the test procedure defined in
the guidelines The onset. duraticn ana severity of the signs of toxicity were taken into account
for determination of the time interval berween the dose groups

6.5. Treatment

Method Oral gavage using a stainless steel stomacn tube.

Fasting Food was withheld overnight (for 3 maximum of 20 hours) prior to
dosing unt! 3-4 hours after administration of the test substance.

Frequenrcy Single dosags. on day 1

Dose leve! (volume) 300 markg (20 mikg) body weight

2000 mg’kg {20 mikg) bedy waignt,

6.6. Observations

MontalityVigb ity Twice dai'y The time of ceath was recorded as precisely as
pessicie
Body weights Days * (pre-administration) 8 and 15

-Page g -
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6. MATERIALS AND METHODS

6.1. Test substance

6.1.1. Test substance information

Identification MTDID 7144
Structure H,C. CHa
3 \(}H
N.
H,C "THQ
i
B, O/CHZ
Motecular formula C-H:z:NO
Molecular weight 128.2
CAS Number 1331-24-4
Description Colourless liqui¢ {determined at NOTOX)
Batch TC36B14R
Purity =~ 89 88%
Test substance stcrage At rcom temperature in the dark
Stability under storage conditions Stable
Expiry date 30 December 2007

6.1.2. Study specific test substance information

Specific Gravity 08146
pH 10.7 at concentratior of 10%
Stabiiity a1 higher temperatures Yes
Stability in vehicle.
»  Water Atleast 86 hours
Solubility in vehicle:
o Water Yes >10 %

6.1.3. Test substance preparation

Vehicle
Rationale

Preparation

6.2. Test System

Species

Number of anima's
Age and body weight

Identification

Water (Milli-U} {Millipore Cerperation. Bedford, USA;

The vehicle was selected based on tria! formulations perfermed at
NOTOX and on test substance czta supplied by the sponsor.

The formulations (w/w) were precared within 4 hours prior o
acsing Acjustment was made ‘or specific gravity of the tas
substance Homogenety was accompished to a visua'ly
acceptable level,

Rat. Wistar stran Crl Wi (outored SPF-Quality). Recognisad by
internatona’ guidelines as the recommended test system (e g.
CECD. EC).

Scurce' Charles River Deutschiand. Sulzfeld. Germany

¢ Fema'es (nulliparous and naon-pregnant). Each dose group
censisted of 3 animals

Young adult animals (approx 8 wee
we:ght varalion did not excaes +. 2
Earmark

«s old} were seiected Body
% of the sex mean.

-Page8.
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Japanese Miristry of Agricultura. Forestry and Fisheries (JMAFF J. 12 Nousan, Notification No
8147, November 2000, including the most recent partal revisions.

5.4. Storage and retention of records and materials

Records and materials pertaining to the study including protocol, raw data, specimens (except
Specimens requiring refrigeration or freezing) and the final report are retained in the NOTOX
archives for a period of at least 10 years after finalization ¢f the report. Afer this period. the
sponsor will be contacted to determine whether raw data and specimens should be returned to
them, retained or cestroyed on their behalf.

Those specimens reguiring refrigeration or freezing will be retained by NOTOX fer as long as
the quaiity of the specimens permits evaluation but no lenger than three months after finaglization
of the repornt

NOTOX will retain a test substance sample until the expiry date. but no longer than 10 years
after finaiization of the report. After this period the sample will be destroyed.

-Page 7 -
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§. INTRODUCTION
5.1. Preface

Sponsor 3M Medical Department
3M Corporate Toxicology — Regulatory Services
3M Center, 220-06-E-03
ST. PAUL, MINNESCTA 55144-100C
USA

Study Monitor Dr PE Lieder
3M Corporate Toxicclogy — Regulatory Services
3M Center
Building 0220-08-E-03
ST. PAUL, MINNESOTA 55144-1 00
USA

Test Facility NOTOX BV
Hambakenwetering 7
5221 DD 's-Hertogenoaosch
The Netherlands

Study Director Dr. M J J. Hogivelg

Study Plan (in-life phase) Start

13 April 2008
Complet:on 21

Aol 2008

§.2. Aims of the study

The objective of this study was (0 assess the toxicity ¢f the test substance when administered in
a single dose to female rats at ore or more cefined dosages. Furthermore. the results ¢f the
study allowed the test substance to ne ranked according to meost classification systems
currently in use.

This study should provide a rational bas:s for risk assessment in man.

The oral route was selected, as it is a pessible route of human exposure during manufacture,
handling or use ¢f the test substance

§.3. Guidelines

As required by the Dutch Act on Animal Experimentation (February 1987). the study protoco!
was reviewed and agreed by the Laboratory Arimal Weifare Officer and the Ethical Cemmittee
of NOTOX (DEC NOTOX 03-42 The stucy procedures descroed 4 this recor were based on
the foilowing guidelines:

Organisation for Economic Co-operation and Developmert (QECD; OECD Gurdelines for
Testing of Chemicals, Section 4. Heaith Effects No.423 "Acute Orai Toxicity - Acute Toxic
Ciass Method". 2001

European Community (EC). Counci Drrective 87/548/EEC. Annex V, Part B. Methods for the
Determination of Toxicity, as last amerded by Commission Directive 2004/73/EC, B 1 tris
"Acute Toxicity (Oral) - Acute Toxic Class Method", 2004

United States Environmental Protecton Agency (EPA). Health Effacts Test Guidelinres, QPPTS
870.1100. Acute Qral Toxicity. O¥ice of Prevention Pesticides and Toxic Substances {7101},
EPA 712-C-98-190, 2002,



MTDID 7144 NOTOX Project 458911
4. SUMMARY

Assessment of acute oral toxicity with MTDID 7144 in the ra! {Acute Texic Class Method),

The study was carried out based on the guicelines described in;

OECD Ne 423 (2001; "Acute Toxicity-Oral, Acute Toxic Ciass Methed”

EC. Council Directive 67/548/EEC, Annex V. B.1 tris (2004) “Acute Oral Toxicity"
EPA, OPPTS 870.1100 (2002}, "Acute Orat Toxicity - Acute Toxic Class Method”
JMAFF guideines (2500) including tha most recent partial revisions

Initially, MTDID 7144 was administered Ly oral gavage to three female Wistar rats at 300 mg/kg
body weight Ir a stepwise procedure additional groups of females were dosed at 300 and
subsequently 20C0 mgikg body weignt. All animals were subjected to daily observations and
weekly determination of body weight Macroscopic examination was serformed on the day of
death or after terminal sacrifice {day 15}

The incidence of mortality was as foliows presented in chroncicgical crder of treatment:
Dose level Mortality

300 mgikg 0/3
300 mg/kg 0/3
2000 mg/kg 373

The dead arimals were found within *5 minutes post-treatment

Clinical signs observed during the stucy period were as folicws

Dose level Clinical signs
300 mgikg Hunched posture uncoordinated movements. piloerection
2000 mgkg Lethargy spasms. flat andfor hunched posture. uncoordinated

movements. siow breathing. piloerection. stosis, ventro-lateral
recumbency, chromodacryorrhoea.
The surviving animals had recoverad from the symptoms by day 2

The bocy weight gain shown by the animals over the study period was considered to be normal.

Dark red discolcuration of the stomach and many dark red foci in ducdenum and jejunum were
found in the animals that died during the study. at macroscopic pest mortem examination.
Macroscopic pest mortem examinatior cfthe surviving animals at termination did not reveal any
abnormalities

Tne oral LDSO value of MTDID 7144 ir Wistar rats was established to be within the range of
300-2000 mg’kg beay weight

According to the QECD 423 test guiceline the LDSO cut-cff value was considered to be 500
ma’kg body weight

Based on these results:

- according (o the Globally Harmenized System of Classification ang Labelling of Chemicals
(GHS?! of the United Nations (New York and Geneva, 2003) MTDID 7144 should be
classified as harmtful if swallowed | Category 4,

- according to the EC criteria for classif cation and labeling requirements for dangercus
substances ard preparations (Councii Directive 87/548/EEC) MT D 7144 should ba
labelled as' harmful if swallowed (R22;

-Page s -
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3. QUALITY ASSURANCE STATEMENT

NOTOX B.V.. 's-Hertogenbesch, The Netherlands

This repert was inspected by the NCTOX Qual
and results accurately and completely reflect

The dates of Quality Assurance inspect:
During the on-site procass ins

inspected.

The reperting date is the date ¢f repartir

forwarded o the Test Facility Managemen:

Type of
inspections

Study

Process

Phase/Process

Protocol
Report
Amendment 1 of protoce!

Test substance unit
Test substance hardiing

SPF unit

Test substance handing
Exposure
Observaticn/Measuremer:!
Specimen handing

Pathology unit
Observaticn/Measurement

Head of Quaiity Assurance
C.J Mitche!l B.Se.

Date: VA Juvn-ct

-Page 4 -

g 0 the Study Dire

CNs are given below
pections procedures applicable ' this type of study were

Start
Inspection
date

05-Apr-06
24-May-08
06-Jun-06

18-Feb-08

18-Apr-08

16-Feb-06

NOTOX Preject 458811

End
Inspection
date
05-Apr-08
24-May-05
08-Jun-C8

23-Feb-08

24-Apr-08

23-Feb-08

ty Assurance Unit to confirm that the methods
the raw data.

ctor The QAU report was then

Reporting
date

05-Apr-08
24-May-05
08-Jun-06

23-Feb-06

24-Apr-06

23-Feb-06
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2. STATEMENT OF GLP COMPLIANCE
NOTOX BV . 's-Hertogenbosch. The Natherlands

The study described in this report has been cerrectly reporied and was conducted in compliance
with:

The Organizaticn for Economic Cooperation and Developmen: (CECD) Goed Laboratory
Practice Guidelines (1997).

which essentially conform to:

The Unitecd States Food and Drug Administration Good Laboratory Practice Regulations.

The United States Environmental Protection Agency Good Laboratory Practice Regulations.
The sponsor is respensible for Good Laboratory Practice (GLP) compliance for al test
substance informaticn unless determined by NOTOX.

Analysis of stability. homogeneity and concentration of the tast substance under test conditions

was not performed as part of this study Information cencerning stabiiity of the test substance in
vehicle was available.

NOTOXB V.
Dr. M.J.J. Hooiveld Drs M.S Teunissen
Study Director Secticn Head Tox:coicgy
7 7 |
4  ——
Iy | N
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