The University of Western Ontario
BIOLOGICAL AGENTS REGISTRY FORM
Approved Biohazards Subcommittee: October 14, 2011
Biosafety Website: www.uwo.ca/lhumanresources/biosafety/

This form must be completed by each Principal Investigator holding a grant administered by the University of
Western Ontario (UWO) or in charge of a laboratory/facility where the use of Level 1, 2 or 3 biological agents is
described in the laboratory or animal work proposed. The form must also be completed if any work is proposed
involving animals carrying zoonotic agents infectious to humans or involving plants, fungi, or insects that require
Public Health Agency of Canada (PHAC) or Canadian Food Inspection Agency (CFIA) permits.

This form must be updated at least every 3 years or when there are changes to the biological agents being used.

Containment Levels will be established in accordance with Laboratory Biosafety Guidelines, 3rd edition, 2004,
Public Health Agency of Canada (PHAC) or Containment Standards for Veterinary Facilities, 1% edition 1996,
Canadian Food Inspection Agency (CFIA).

Electronically completed forms are to be submitted to Occupational Health and Safety, (OHS), (Support Services
Building, Room 4190 or to jstanle2@uwo.ca) for distribution to the Biohazards Subcommittee. For questions
regarding this form, please contact the Biosafety Officer at extension 81135 or biosafety@uwo.ca. If there are
changes to the information on this form (excluding grant title and funding agencies), contact Occupational Health
and Safety for a modification form. See website: www.uwo.ca/humanresources/biosafety.

Please ensure that all questions are fully and clearly answered. Failure to do so will lead to the form being
returned, which will cause delays in your approval and frustration for you and your colleagues on the Committee.

If you are re-submitting this form as requested by the Biohazards Subcommittee, please make
modifications to the form in bold print, highlighted in yellow. Please re-submit forms electronically.

PRINCIPAL INVESTIGATOR: Dr. David Hill
DEPARTMENT: Medicine
ADDRESS: 268 Grosvenor Street Room F4-104 SJHC
PHONE NUMBER: 519-646-6100 ext 64716
EMERGENCY PHONE NUMBER(S): 519-868-4732
EMAIL:  David.Hill@lhrionhealth.ca

Location of experimental work to be carried out :

Building : LHRI - STHC Room(s): F4-124, F6-121, B7-610
Building : Room(s):
Building : Room(s):

*For work being performed at Institutions affiliated with the University of Western Ontario, the Safety
Officer for the Institution where experiments will take place must sign the form prior to its being sent to
the University of Western Ontario Biosafety Officer (See Section 15.0, Approvals).

FUNDING AGENCY/AGENCIES: CIHR team grant

GRANT TITLE(S):  Prevention of cardiovascular complications of diabetes
UNDERGRADUATE COURSE NAME(IF APPLICABLE):

List all personnel working under Principal Investigators supervision in this location:

Name UWO E-mail Address Date of Biosafety Training
Brenda Strutt bjstrutt@uwo.ca 25 Nov 2008
Aaron Cox acox13_7@hotmail.com 13 July 2009
Christine Beamish cheamish@uwo.ca 13 July 2009
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Please explain how the biological agents are used in your project and how they are stored and
disposed of. The BARF without this description will not be reviewed.

BrdU: 5-Bromo-2 deoxyuridine is a thymidine analogue that labels replicating cells within S phase of
the cell cycle. Rats/mice are injected i.p. with a single dose (S0mg/kg) 2-4 hours prior to euthanasia.
Tissues from these animals are then fixed and stained with a specific anti-BrdU antibody to assess the
number of replicating cells in the tissue. BrdU is stored in a freezer in the lab. The lab doors are locked
at all times when no personnel are present in the lab. BrdU is made fresh each time, any extra solution
prepared and not injected is put into biohazard waste container®,

STZ: Streptozotocin is an antibiotic that is selectively toxic to beta cells in the pancreas. Rats and mice
are injected with STZ (35-70mg/kg) as neonates to achieve a 50-75% reduction of insulin-producing
cells. This allows the study of how the pancreas can repair/regenerate following an insult that mimics
Type I diabetes. STZ is weighed and prepared as required. Any amount not used is disposed of in
biohazard waste container. Litter from cages of treated animals is collected and placed into biohazard
waste container (see attached SOP). STZ is stored in a freezer in the lab and the doors are locked at all
times when no personnel are present.

Cholera toxin: Cholera toxin is one of the components of a defined cell culture medium designed to
promote the dedifferentiation of islet endocrine cells into a more primitive precursor cell type. Itis
added to the culture medium at a concentration of 100 ng/ml. These precursor cells are then studied for
their ability to develop into new insulin-producing cells. The cholera toxin stock is aliquoted into
working volumes and stored in a small refrigerator that is locked at all times. Also the lab door is
locked when no personnel are present. Waste is in the form of spent tissue culture medium, which is
aspirated into a vacuum flask containing bleach and disposed at the sink. Used culture dishes, pipettes,
etc are put into bichazard waste.

Tamoxifen: One of the transgenic mouse lines that we use has a tamoxifen inducible recombination
system so that when crossed with a second transgenic mouse, the double positive progeny must be
injected with tamoxifen (1mg/mouse) in order for the transgene of interest to be expressed in the tagged
cells. This system allows us to specifically tag beta cells in the pancreas and follow these cells in order to
determine the ability of the beta cells to contribute to formation of new islets in an in vitro model of
differentiation. Tamoxifen is kept in the refrigerator in the lab, which is kept locked when no personnel
are present. It is prepared fresh as required and any waste is disposed of in biohazard waste. Litter
from treated animals is collected and placed into biohazard waste container following the same SOP as
for streptozotocin.

*All biohazard waste containers are disposed of through the hospital via a certified outside disposal
company.

Page 2 of 12




Please include a ONE page research summary or teaching protocol in lay terms.
Forms with summaries more than one page will not be reviewed.

Diabetes, a disease in which there is too much glucose in the blood because of insufficient, or ineffective
insulin, is reaching epidemic proportions world-wide. Small structures in the pancreas, known as islets,
contain insulin-producing beta cells. The young rodent has the capacity to regenerate these beta cells
after an injury. Our lab's research is focused on understanding the mechanisms by which these cells
regenerate, and also on studying the internal factors that control the growth and maturation of these
cells.

One tool we have to study this is an antibiotic, STZ (streptozotocin), which when injected into neonatal
mice and rats, selectively destroys 50-75% of the beta cells in the pancreas. Following this insult, the
animal undergoes partial or total recovery of beta cells by the time it is an adult. We can use this model
of beta cell loss and subsequent recovery to test strategies that stimulate neogenesis ( new cell formation)
of beta cells and identify factors that are important in driving this process.

We are also interested in which specific cell type in the pancreas/islet is responsible for the formation of
new islets. Are the mature cells of the islet triggered to proliferate when an injury has occurred, or is
there a population of precursor cells (adult stem cells) that reside in the pancreas and are stimulated to
regenerate new islets after an insult? To study this, we have 2 specific lines of transgenic mice that,
when mated, yield progeny in which only the beta cells are tagged with a marker that can be used to
follow these cells as they grow in vitro. Using defined cell culture conditions, we can follow islet cells
through a process of dedifferentiation ( the cells revert to a more primitive cell type) and
redifferentiation ( the cells become a more mature cell type). Studying these processes allows us to
understand more about the conditions required for a precursor cell to become a fully committed insulin-
producing cell.

We have shown previously that there is enhanced migration of hematopoetic lineage cells (HLC) from
the bone marrow of mice to the pancreas after an injury such as that caused by STZ. We know that
these cells contribute to the repair process, but do not participate directly in the formation of the new
islets. However, these cells may provide physical or secreted stimuli that trigger progenitor cells in the
nearby pancreatic tissue/islets to become insulin-producing beta cells and support their survival and
growth. By using a transgenic mouse in which hematopoetic cells are marked with a fluorescent
marker, we can study more about how these cells are involved in the repair process. Because these cells
are specifically tagged, we can isolate these cells from the pancreas and determine if the cells that home
to the site of injury are a specific subset of HLC that plays a unique role in promoting beta cell
regeneration.

It is known, in the human, that babies exposed to conditions of under-nutrition in utero develop into
adults with a higher incidence of diabetes and heart disease. This process can be modelled in the rat and
mouse by feeding the pregnant mother with a low protein diet during gestation and lactation. We are
interested in how this dietary insult leads to Type II diabetes - what are the changes in the cells of the
islet, or in peripheral tissues, which leads to hyperglycemia as the animal ages?

All of the above strategies are used to allow us to study mechanisms by which the pancreas can
repair/regenerate itself after either a chemical or dietary insult. Understanding how the mature or
precursor cells in the islet grow and mature can lead to knowledge that will help with current
treatments of diabetes.
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1.0 Microorganisms

1.1 Does your work involve the use of biological agents? [ ] YES XINO
(non-pathogenic and pathogenic biological agents including but not limited to bacteria and other microorganisms,
viruses, prions, parasites or pathogens of plant or animal origin)? If no, please proceed to Section 2.0

Do you use microorganisms that require a permit from the CFIA? [ ] YES [JNO

If YES, please give the name of the species

What is the origin of the microorganism(s)?

Please describe the risk (if any) of escape and how this will be mitigated:

Please attach the CFIA permit.

Please describe any CFIA permit conditions: ]

1.2 Please complete the table below:

Full Scientific Is it known | Is it known | Is it known | Maximum Source/ PHAC or CFIA

Name of to be a to be an to be a quantity to be | Supplier Containment

Biological human animal zoonotic cultured at Level

Agent(s)* pathogen? | pathogen? | agent? one time? (in

Be specific) YES/NO YES/NO YES/NO Litres)
[ ] Yes [ ] Yes [ ] Yes []1 []2
[] No [ ] No [] No [J2+ []3
[ ] Yes [ ] Yes [ ] Yes (11 [J2
[ ] No [ ] No [] No []2+ []3
[ ] Yes [[] Yes [ ] Yes (11 []2
[ ] No [] No [ ] No [(J2+ []3
L] Yes L] Yes [] Yes L11 []2
[] No [ ] No [] No []2+ []3
[] Yes [ ] Yes [ ] Yes RERNE
[] No [] No [] No [(J2+ [] 3
[]Yes [[] Yes [] Yes HREBNEE
[] No [] No [] No [J2+ [] 3
[]Yes [[] Yes [] Yes (11 []2
[] No [] No [] No [(J2+ [] 3
[] Yes [ ] Yes [] Yes (11 []2
[] No [ ] No [] No [J2+ [] 3

*Please attach a Material Safety Data Sheet or equivalent from the supplier if the bacterium used is not on this link:
http://www.uwo.ca/humanresources/docandform/docs/ohs/CFIA_Ecoli_list.pdf

Additional Comments:
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2.0 Cell Culture

2.1 Does your work involve the use of cell cultures?

(If NO, please proceed to Section 3.0)

X YES

[] NO

2.2 Please indicate the type of primary cells (i.e. derived from fresh tissue) that will be grown in culture:

Cell Type Is this cell type used Source of Primary Cell AUS Protocol Number
in your work? Culture Tissue

Human [1Yes [X]No Not applicable

Rodent Yes [ ]No mouse/rat pancreas 2010-275;2010-277

Non-human primate [lYes [XINo

Other (specify) [ ] Yes No

2.3 Please indicate the type of established cells that will be grown in culture in:

Cell Type Is this cell type Specific cell line(s)* | Containment Level | Supplier / Source
used in your work? of each cell line of cell line(s)

Human [ ]yes [XINo

Rodent [ ] Yes [XINo

Non-human primate | [ ] Yes [X]No

Other (specify) [ ] Yes [X]No

*Please attach a Material Safety Data Sheet or equivalent from the supplier. (For more information, see www.atcc.org)

2.4 For above named cell types(s) indicate PHAC or CFIA containment level required [X]1 [ ]2 []2+ []3

Additional Comments:

3.0 Use of Human Source Materials

3.1 Does your work involve the use of human source materials? X YES [ ]NO

If no, please proceed to Section 4.0

3.2 Indicate in the table below the Human Source Material to be used.

Human Source Source/Supplier | Is Human Source Name of PHAC or CFIA

Material ICompany Name | Material Infected Infectious Containment
With An Infectious Agent (If Level (Select
Agent? applicable) | one)
YES/UNKNOWN

Human Blood (whole) or [ ]Yes LIt ]2

other Body Fluid [ ] Unknown DZ+ []3

Human Blood (fraction) | serum/plasma [:] Yes L 2

or other Body Fluid from children Unknown [(J2+ 13

Human Organs or [ ]Yes L1 []2

Tissues (unpreserved) [ ] Unknown [(J2+ [13

?il;?uaens(()p:?:sr:r\?er d) Not Applicable Not Applicable

Additional Comments:

serum is received as part of a clinical trial
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4.0 Genetically Modified Organisms and Cell lines

4.1 Will genetic modifications be made to the microorganisms, biological agents, or cells described in Sections

1.0 and 2.0? [] YES X NO If NO, please proceed to Section 5.0
4.2 Will genetic modification(s) involving plasmids be done? [ ] YES, complete table below [CINO
Bacteria Plasmid(s) ** | Source of | Gene Will there be a | Will there be a What are the
Used for Plasmid Transformed | change due to | change in the consequences
Cloning * or transformation | pathogenicity of the | due to the
Transfected of the bacteria after the transformation
bacteria? genetic of the
modification? bacteria?

* Please attach a Material Safety Data Sheet or equivalent if available.

** Please attach a plasmid map.

***No Material Safety Data Sheet is required for the following strains of E. coli:
http://www.uwo.ca/humanresources/docandform/docs/ohs/CFIA Ecoli list.pdf

4.3 Will genetic modification(s) of bacteria and/or cells involving viral vectors be made?

[ ] YES, complete table below [ ]NO
Virus Used for Vector(s) * Source of Vector | Gene(s) Describe the change
Vector Transduced that results from
Construction transduction

* Please attach a Material Safety Data Sheet or equivalent.

4.3.1 Will virus be replication defective? [ ]YES [ INO
4.3.2 Will virus be infectious to humans or animals? [ ]YES [INO
4.3.3 Will this be expected to increase the containment level required? [ ] YES CINO
5.0 Will genetic sequences from the following be involved?

¢ HIV [X] NO [] YES, specify

¢ HTLV 1 or 2 or genes from any Level 1 or Level 2 pathogens [X] NO [ ] YES, specify

¢ SV 40 Large T antigen NO[ ] YES

¢ E1A oncogene XINO[] YES

¢ Known oncogenes NO [_] YES, specify

¢ Other human or animal pathogen and or their toxins [X] NO [ ] YES, specify

5.1 Is any work being conducted with prions or prion sequences? DX NO[ ] YES

Additional Comments:
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6.0 Human Gene Therapy Trials

6.1 Will human clinical trials be conducted involving a biological agent? [ ] YES < NO

{including but not limited to microorganisms, viruses, prions, parasites or pathogens of plant or animal origin)
If no, please proceed to Section 7.0

6.2 If YES, please specify which biological agent will be used:
Please attach a full description of the biological agent.

6.3 Will the biological agent be able to replicate in the host? [ ]YES [INO
6.4 How will the biological agent be administered?

6.5 Please give the Health Care Facility where the clinical trial will be conducted:

6.6 Has human ethics approval been obtained? [ ] YES, number: [[INO [ ] PENDING
7.0 Animal Experiments

7.1 Wil live animals be used? YES [T]NO If NO, please proceed to section 8.0

7.2 Name of animal species to be used rats, mice

7.3 AUS protocol # 2010-275; 2010-277

7.4 List the location(s) for the animal experimentation and housing. LHRI animal facility ; South Street
annex.

7.5 Will any of the agents listed in section 4.0 be used in live animals

NO [] YES, specify:

7.6 Will the agent(s) be shed by the animal:
X YES [} NO, please justify:

8.0 Use of Animal species with Zoonotic Hazards

8.1 Will any animais with zoonotic hazards or their organs, tissues, lavages or other body fluids including bleod
be used (see list below)? []YEs [X] NO - If NO, please proceed to section 9.0

8.2 Will live animals be used? [ ] YES [ INO

8.3 If YES, please specify the animal(s) used:

¢ Pound source dogs []YES [ INO
¢ Pound source cats ] YES [INO
¢ Cattle, sheep orgoats | ] YES, species [INO
¢ Non-human primates  { | YES, species [ INO
+ Wild caught animals [1 YES, species & colony # [ JNO
¢ Birds [ 1 YES, species [INO
+ Others (wild or domestic) [_] YES, specify [INO

8.4 If no live animals are used, please specify the source of the specimens:
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9.0 Biological Toxins and Hormones

9.1 Will toxins or hormones of biological origin be used? YES [ ]NO If NO, please proceed to
Section 10.0

9.2 If YES, please name the toxin(s) or hormones(s) BrdU, STZ, tamoxifen, cholera toxin
Please attach information, such as a Material Safety Data Sheet, for the toxin(s) used.

9.3 What is the LDs, (specify species) of the toxin or hormone BrdU - 8400mg/kg (rat-oral); STZ - 5150 mg/kg
(rat-oral); tamoxifen - 4100mg/kg (rat-oral); cholera toxin - 250 ug/kg (mice - IV)

9.4 How much of the toxin or hormone is handled at one time*? BrdU -100mg; STZ - 100mg; tamoxifen - 1g;
cholera toxin - 250 ug

9.5 How much of the toxin or hormone is stored*? BrdU - 100mg; STZ - 100mg; tamoxifen - 1g; cholera toxin
- 1mg.

9.6 Will any biological toxins or hormones be used in live animals?  [X] YES [ ]NO

If YES, Please provide details: BrdU - 1 injection in rats and mice (50mg/kg) 2-4 hours before euthanasia;
STZ - 1 injection in rats (70mg/kg) or 1 injection/day on 5 consecutive days in mice (35Smg/kg); tamoxifen -
1 injection/day on 3 consecutive days (1mg/day).

*For information on biosecurity requirements, please see:
http://www.uwo.ca/humanresources/docandform/docs/healthandsafety/biosafety/Biosecurity Requirements.pdf

Additional Comments: _ all injections in section 9.6 are i.p.

10.0 Insects

10.1 Do you use insects? []YES NO - If NO, please proceed to Section 11.0
10.2 If YES, please give the name of the species.

10.3 What is the origin of the insect?

10.4 What is the life stage of the insect?

10.5What is your intention? [_] Initiate and maintain colony, give location:
[] “One-time” use, give location:

10.6 Please describe the risk (if any) of escape and how this will be mitigated:

10.7 Do you use insects that require a permit from the CFIA permit? [JYES []NO
If YES, Please attach the CFIA permit & describe any CFIA permit conditions:
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11.0 Plants

11.1

11.2

11.3

11.4

11.6

11.7

Do you use plants? [ ] YES XI NO - If NO, please proceed to Section 12.0
If YES, please give the name of the species.

What is the origin of the plant?

What is the form of the plant (seed, seedling, plant, tree...)?

What is your intention? [ ] Grow and maintain a crop [ ] “One-time” use

Do you do any modifications to the plant? [ ] YES [INO
If yes, please describe:

Please describe the risk (if any) of loss of the material from the lab and how this will be mitigated:

Is the CFIA permit attached? []YES [JNO
If YES, Please attach the CFIA permit & describe any CFIA permit conditions:

12.0 Import Requirements

12.1 Will any of the above agents be imported? [_| YES, country of origin X] NO
If NO, please proceed to Section 13.0

12.2 Has an Import Permit been obtained from HC for human pathogens? []YES

12.3 Has an import permit been obtained from CFIA for animal or plant pathogens? [ | YES

12.4 Has the import permit been sent to OHS? [ ] YES, please provide permit #

13.0 Training Requirements for Personnel Named on Form

[ INO
[INO
[ INO

All personnel named on the above form who will be using any of the above named agents are required to attend
the following training courses given by OHS:

¢ Biosafety

¢ Laboratory and Environmental/Waste Management Safety
¢+ WHMIS (Western or equivalent)

¢+ Employee Health and Safety Orientation

As the Principal Investigator, | have ensured that all of the personnel named on the form who will be using any of
the biological agents in Sections 1.0 to 9.0 have been trained.

An X in the check box indicates you agree with the above statement...
Enter Your Name Dr. David Hill  Date: December 20, 2011

=
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14.0 Containment Levels

14.1 For the work described in sections 1.0 to 9.0, please indicate the highest
HC or CFIA Containment Level required. [11 X2 [J2+ []3

14.2 Has the facility been certified by OHS for this level of containment?
[X] YES, location and date of most recent biosafety inspection: SJHC - February 7, 2011
[ ] NO, please certify
[] NOT REQUIRED for Level 1 containment

14.3 Please indicate permit number (not applicable for first time applicants):
15.0 Procedures to be Followed

15.1  Are additional risk reduction measures necessary beyond containment level 1, 2, 2+ or 3 measures that
are unique to these agents? []YES X] NO
If YES please describe:

15.2 Please outline what will be done if there is an exposure to the biological agents listed such as a
needlestick injury or an accidental splash:
Should any exposure to a biological agent occur, the area exposed would be flushed well with water
and/or soap and water. The person would immediately go to Occupational Health and Safety
located here at SJHC for treatment.

15.3 As the Principal Investigator, | will ensure that this project will follow the Western Biosafety Guidelines and
Procedures Manual for Containment Level 1 & 2 Laboratories (and the Level 3 Facilities Manual for Level
3 projects). | will ensure that UWO faculty, staff and students working in my laboratory have an up-to-date
Hazard Communication Form, found at http://www.shs.uwo.ca/workplace/workplacehealth.html

An X in the check box indicates you agree with the above statement... [X]
Enter Your Name Dr. David Hill Date: December 20, 2011

15.4  Additional Comments: /’(%Z

16.0 Approvals

1) UWO Biohazards Subcommittee: SIGNATURE:
Date:
2) Safety Officer for the University of Western Ontario
SIGNATURE:
Date:
3) Safety Officer for Institution where experiments will take place (if not UWO)W
SIGNATURE: &
Date: Lol T T8I
T P
Approval Number: Expiry Date (3 years from Approval):

Special Conditions of Approval:
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2.1

22

2.3

2.4

2.5

Lawson Health Research Institute
Grosvenor Campus
Animal Care Facility

Cage Change/Handling Procedures For Rodents Injected With Streptozocin
INTRODUCTION

1.1 This SOP describes the procedures to follow when caring for rodents that have
been injected with Streptozocin (STZ). which is a cytotoxic agent.
Ensure that you have read the MSDS appropriate for the agent.

1.2 It is the responsibility of the researcher/tech/student to ensure that th
animal is put in a clean cage, and that the cage cards are marked with a
hazard designation, including the date, upon injection with STZ,

PROCEDURE
Daily routine - observations as with all other rodents (see ACF - SOP - Care of Rodents)

Cage changes

2.2.1 Rodent cages should not be cleaned until the 3" day after injection

2.2.2 Wear PPE as indicated (gloves, goggles, disposable gown, N95 respirator)

2.2.3 Change cage as outlined in SOP “Care of Rodents and Cleaning of Rodent
Cages/Racks/Rooms”

2.2.4 Place cages inside large garbage bag, seal and put a sign indicating *“toxic” on bag

2.2.5 Transfer bag to bio-safety cabinet(BSC) in PM room.

Dirty Cages

2.2.6 While still wearing PPE, within the operating BSC, empty bedding from cages
into a garbage bag, seal and label “toxic”

2.3.1 Transfer dirty cages to cage washer.

Disposal of Bedding/PPE
2.4.1 Place labelled bag of dirty bedding in cytotoxic waste container
2.4.2 Place dirty gloves and disposable gown in cytotoxic waste container

Clean Cages
2.5.1 Clean cages may be removed from cage washer as usual.

After the first cage change, there is no need for further special precautions to be taken
regarding the animals or the cages as long as the animals have not received any
additional injections of Strepioezocin,



SIGMA-ALDRICH

sigma-aldrich.com

Material Safety Data Sheet

Version 3.7
Revision Date 11/03/2011
Print Date 12/12/2011

1. PRODUCT AND COMPANY IDENTIFICATION

Product name 5-Bromo-2'-deoxyuridine
Product Number
Brand

Product Use

B5002
Sigma
For laboratory research purposes.

Supplier Sigma-Aldrich Canada, Ltd Manufacturer
2149 Winston Park Drive
OAKVILLE ON L6H 6J8
CANADA

Telephone +1 9058299500

Fax +1 9058299292

Emergency Phone # (For
hoth supplier and
manufacturer)
Preparation Information

1-800-424-9300

Sigma-Aldrich Corporation
Product Safety - Americas Region
1-800-521-8956

Sigma-Aldrich Corporation
3050 Spruce St.

St. Louis, Missouri 63103
USA

2. HAZARDS IDENTIFICATION
Emergency Overview
Target Organs
Immune system.Immune system.

WHMIS Classification

D2A Very Toxic Material Causing Other Toxic
D2B Effects

GHS Classification
Germ cell mutagenicity (Category 1B)
Reproductive toxicity (Category 2)

Reproductive hazard
Mutagen

GHS Label elements, including precautionary statements

Danger

Pictogram

Signal word
Hazard statement(s)

H340 May cause genetic defects.

H361 Suspected of damaging fertility or the unborn child.
Precautionary statement(s)

P201 Obtain special instructions before use.

P281 Use personal protective equipment as required.

P308 + P313 IF exposed or concerned: Get medical advice/ attention.

HMIS Classification
Health hazard:
Chronic Health Hazard:
Flammability:
Physical hazards:

OO *0O

Sigma - B5002
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Potential Health Effects

inhalation May be harmful if inhaled. May cause respiratory tract irritation.
Skin May be harmful if absorbed through skin. May cause skin irritation.
Eyes May cause eye irritation.

Ingestion May be harmful if swallowed.

3. COMPOSITION/ANFORMATION ON INGREDIENTS

Synonyms : 5-Bromouracil deoxyriboside
5-Bromo-1-(2-deoxy-B-D-ribofuranosyljuracil
2'-Deoxy-5-bromuridin

BUdR
5-BrdU
Formula : CgH414BrN2Opg
Molecular Weight © 307.1 g/mol
CAS-No. | EC-No. [ Index-No. [ Concentration
Broxuridine
59-14-3 | 200-415-9 [ - [ -

4. FIRST AID MEASURES

General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area.

If inhaled
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician.

In case of skin contact
Wash off with soap and plenty of water. Consult a physician.

In case of eye contact
Flush eyes with water as a precaution.

If swallowed
Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a physician,

5. FIREFIGHTING MEASURES

Conditions of flammability
Not flammable or combustible.

Suitable extinguishing media
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

Special protective equipment for firefighters
Wear self contained breathing apparatus for fire fighting if necessary.

Hazardous combustion preducts

Hazardous decomposition products formed under fire conditions. - Carbon oxides, nitrogen oxides (NOx), Hydrogen
bromide gas

Explosion data - sensitivity to mechanical impact
no data available

Explosion data - sensitivity to static discharge
no data available

6. ACCIDENTAL RELEASE MEASURES

Personal pracautions
Use personal protective equipment. Avoid dust formation. Avoid breathing vapors, mist or gas. Ensure adequate
ventilation. Evacuate personne! to safe areas. Avoid breathing dust.
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Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not let product enter drains.

Methods and materials for containment and cleaning up
Pick up and arrange disposal without creating dust. Sweep up and shovel. Keep in suitable, closed containers for
disposal.

7. HANDLING AND STORAGE

Precautions for safe handling
Avoid contact with skin and eyes. Avoid formation of dust and aerosols.
Provide appropriate exhaust ventilation at places where dust is formed.

Conditions for safe storage
Keep container tightly closed in a dry and wetli-ventilated place.

Recommended storage temperature: -20 °C
Keep in a dry place.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Contains no substances with occupational exposure limit values.
Personal protective equipment

Respiratory protection

Where risk assessment shows air-purifying respirators are appropriate use a full-face particle respirator type N100
{US) or type P3 (EN 143) respirator cartridges as a backup to engineering controls. If the respirator is the sole
means of protection, use a full-face supplied air respirator. Use respirators and components tested and approved
under appropriate government standards such as NIOSH (US) or CEN (EU)}.

Hand protection

Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique (without touching
glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after use in
accordance with applicable laws and good laboratory practices. Wash and dry hands.

Eye protection
Safety glasses with side-shields confaerming to EN166 Use equipment for eye protection tested and approved under
appropriate government standards such as NIOSH (US) or EN 166(EU).

Skin and body protection
impervious clothing, The type of protective equipment must be selected according to the concentration and amount
of the dangerous substance at the specific workplace.

Hygiene measures
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of
workday.

Specific engineering controls
Use mechanical exhaust or laboratory fumehood to avoid exposure.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Form powder
Colour white
Safety data
pH no data available
Melting Melting point/range: 191 - 194 °C (376 - 381 °F)
point/freezing point
Boiling point no data available
Flash point no data available
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Ignition temperature

Autoignition
temperature

Lower explosion limit
Upper explosion limit
Vapour pressure
Density

Water solubility

Partition coefficient:
n-octanol/water

Relative vapour
density

Odour
Qdour Threshold
Evaporation rate

no data available
no data availahle

no data available
no data avallable
no data available
no data available
no data available
no data available

no data available

no data available
no data available
no data avaitable

10. STABILITY AND REACTIVITY

Chemical stability
Stable under recommended storage conditions.

Possibility of hazardous reactions
no data available

Conditions to avoid
no data available

Materials to avoid
Strong oxidizing agents

Hazardous decomposition products

Hazardous decomposition products formed under fire conditions. - Carbon oxides, nitrogen oxides (NOx), Hydrogen
bromide gas

Other decomposition products - no data available

11. TOXICOLOGICAL INFORMATION
Acute toxicity

Oral LD50
LD50 Oral - rat - 8,400 mg/kg

Inhalation LC50
no data available

Permal LD50
no data available

Other information on acute toxicity
no data avaitable

Skin corrosion/irritation
no data available

Serious eye damage/eye irritation
no data available

Respiratory or skin sensitization
no data available

Germ cell mutagenicity
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In vivo tests showed mutagenic effects

Genotoxicity in vitro - rat - Embryo
DNA damage

Genotoxicity in vivo - rat - Subcutaneous
DNA inhibition

Carcinogenicity

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as probable,
possible or confirmed human carcinogen by IARC.

ACGIH: No component of this product present at levels greater than or equal to 0.1% is identified as a
carcinogen or potential carcinogen by ACGIH.

Reproductive toxicity
Suspected human reproductive toxicant

Teratogenicity

no data available

Specific target organ toxicity - single exposure (Globatly Harmonized System)
ne data available

Specific target organ toxicity - repeated exposure {Globally Harmonized System)
no data available

Aspiration hazard
no data available

Potential health effects

inhalation May be harmful if inhaled. May cause respiratory tract irritation.
ingestion May be harmful if swallowed.

8kin May be harmful if absorbed through skin. May cause skin irritation.
Eyes May cause eye irritation.

Signs and Symptoms of Exposure
To the best of our knowiedge, the chemical, physical, and toxicological properties have not been thoroughly investigated.

Synergistic effects
no data available

Additional Information
RTECS: YU7350000

12. ECOL.OGICAL INFORMATION
Toxicity
no data available

Persistence and degradability
no data available

Bioaccumulative potential
no data available

Mobility in soil
no data avaitable

PBT and vPvB assessment
no data available

Other adverse effects
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no data available

13. DISPOSAL CONSIDERATIONS

Product

Contact a licensed professional waste disposal service to dispose of this material. Dissolve or mix the material with a
combustible solvent and burn in a chemical incinerator eguipped with an afterburner and scrubber. Offer surplus and
non-recyclable solutions to a licensed disposal company.

Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION
DOT {US)
Not dangerous goods

IMDG
Not dangerous gocds

IATA
Not dangerous goods

15. REGULATORY INFORMATION

WHMIS Classification
D2A Very Toxic Material Causing Other Toxic Reproductive hazard
D2B Effects Mutagen

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and the
MSDS contains all the information required by the Controlled Products Regulations.

16. OTHER INFORMATION

Further information

Copyright 2011 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.

The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a
guide. The information in this document is based on the present state of our knowledge and is applicable to the
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with the
above product. See reverse side of invoice or packing slip for additional terms and conditions of sale.
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SIGMA-ALDRICH

sigma-aldrich.com

Material Safety Data Sheet
Version 4.3

Revision Date 11/03/2011

Print Date 12/12/2011

1. PRODUCT AND COMPANY IDENTIFICATION

Product name : Streptozocin

Product Number : 80130

Brand . Sigma

Product Use . For laboratory research purposes.

Supplier :  Sigma-Aldrich Canada, Ltd Manufacturer : Sigma-Aldrich Corporation
2149 Winston Park Drive 3050 Spruce St.
OAKVILLE ON L6H 6J8 St. Louis, Missouri 63103
CANADA USA

Telephone +1 9058299500

Fax

Emergency Phone # (For
both supplier and
manufacturer)
Preparation Information

+1 9058299292
1-800-424-9300

Sigma-Aldrich Corporation
Product Safety - Americas Region
1-800-521-8956

2. HAZARDS IDENTIFICATION

Emergency Overview

Target Organs

Pancreas., Liver, Kidney, Blood, Reproductive system.Pancreas., Liver, Kidney, Blood, Reproductive system.

WHMIS Classification
D2A Very Toxic Material Causing Other Toxic Carcinogen
D2B Effects Mutagen

GHS Classification
Carcinogenicity (Category 1B)

GHS Label elements, including precautionary statements

Pictogram

Signal word Danger
Hazard statement(s)
H350 May cause cancer.
Precautionary statement(s)
P201 Obtain special instructions before use.
P308 + P313 IF exposed or concerned: Get medical advice/ attention.

HMIS Classification

Sigma - S0130

Health hazard: 0
Chronic Health Hazard: *
Flammability: 0
Physical hazards: 0
Potential Health Effects
Inhalation May be harmful if inhaled. May cause respiratory tract irritation.
Skin May be harmful if absorbed through skin. May cause skin irritation.
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Eyes May cause eye irritation.
Ingestion May be harmful if swallowed.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Synonyms . N-(Methylnitrosocarbamoyl}-a-D-glucosamine
Streptozotocin
Formula 1 CgHsN307
Molecular Weight 1 265.22 g/mol
CAS-No. [EC-No. [ Index-No. | Cancentration

Streptozocin
18883-66-4 [242-646-8 [ - | -

4. FIRST AID MEASURES

General advice
Consult a physician. Show this safety data sheet to the doctor in attendance Move out of dangerous area.

If inhated
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician.

In case of skin contact
Wash off with soap and plenty of water. Consult a physician.

In case of eye contact
Fiush eyes with water as a precaution,

If swallowed
Never give anything by mouth to an unconscious person. Ringe mouth with water, Consult a physician.

5. FIREFIGHTING MEASURES

Conditions of flammability
Not flammable or combustible.

Suitable extinguishing media
Use water spray, alcohol-resistant foam, dry chemicat or carbon dioxide.

Special protective equipment for firefighters
Wear self contained breathing apparatus for fire fighting if necessary.

Hazardous combustion products
Hazardous decomposition products formed under fire conditions. - Carbon oxides, nitrogen oxides {NOXx)

Explosion data - sensitivity to mechanical impact
no data available

Explosion data - sensitivity to static discharge
no data availahle

6. ACCIDENTAL RELEASE MEASURES

Personal precautions
Use personal protective equipment. Avoid dust formation. Avoid hreathing vapors, mist or gas. Ensure adequate
ventilation. Evacuate personnel to safe areas. Avoid breathing dust.

Environmental precautions
Prevent further leakage or spitlage if safe to do so. Do not let product enter drains.

Methods and materials for containment and cleaning up
Pick up and arrange disposal without creating dust. Sweep up and shovel. Keep in suitable, closed containers for
disposal.

7. HANDLING AND STORAGE
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Precautions for safe handling
Avoid formation of dust and aerosols.
Provide appropriate exhaust ventilation at places where dust is formed.

Conditions for safe storage
Keep container tightly closed in a dry and well-ventilated place.

Recommended storage temperature: -20 °C
hygroscopic Store under inert gas. Moisture sensitive. Keep in a dry place.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Contains no substances with occupational exposure limit values.
Personal protective equipment

Respiratory protection

Where risk assessment shows air-purifying respirators are appropriate use a full-face particle respirator type N100
(US) or type P3 (EN 143) respirator cartridges as a backup to engineering controls. If the respirator is the sole
means of protection, use a fuli-face supplied air respirator. Use respirators and components tested and approved
under appropriate government standards such as NIOSH (US) or CEN (EU).

Hand protection

Handle with gloves. Gloves must be inspected prior to use. Use proper giove removai technique (without touching
glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after use in
accordance with applicable laws and good laboratory practices. Wash and dry hands.

Eye protection
Safety glasses with side-shields conforming to EN166 Use equipment for eye protection tested and approved under
appropriate government standards such as NIOSH (US) or EN 166(EU).

Skin and body protection
impervious clothing, The type of protective equipment must be selected according to the concentration and amount
of the dangerous substance at the specific workplace.

Hygiene measures
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of
workday.

Specific engineering controls
Use mechanical exhaust or laberatory fumehood to avoid exposure.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Form powder
Colour light yellow
Safety data
pH no data available
Melting Melting point/range: 121 °C (250 °F) - dec.
point/freezing point
Boiling point no data available
Flash point no data available

Ignition temperature  no data available

Autoignition no data available
temperature

Lower expiosion limit no data available

Upper explosion limit no data available
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Vapour pressure
Density
Water solubility

Partition coefficient:
n-octanol/water

Relative vapour
density

Odour
Qdour Threshold
Evaporation rate

no data available
no data available
soluble

no data available

no data available

no data available
no data available
no data availabhle

10. STABILITY AND REACTIVITY

Chemical stability

Stable under recommended storage conditions.

Possibility of hazardous reactions

no data avatlable

Conditions to avoid
no data avaitable

Materials to aveid

Strong oxidizing agents, Strong acids, Strong bases

Hazardous decomposition products

Hazardous decomposition products formed under fire conditions. - Carbon oxides, nitrogen oxides (NOx)
Other decomposition products - no data available

11, TOXICOLOGICAL INFORMATION

Acute toxicity
Oral LD50

LDS50 Oral - rat - 5,150 mg/kg

Inhalation LC50
no data available

Dermal LD50
no data available

Other information on acute toxicity

no data available

Skin corrosionfirritation
no data available

Serious eye damage/eye irritation

no data available

Respiratory or skin sensitization

no data available
Germ cell mutagenicity

Laboratory experiments have shown mutagenic effects.

Genotoxicity in vitro - Human - Kidney

DNA damage

Genotoxicity in vitro - rat - Liver
Unscheduled DNA synthesis

Sigma - 50130
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Genotoxicity in vitro - Hamster - Lungs
Sister chromatid exchange

Genotoxicity in vivo - rat - Oral
DNA damage

Genotaxicity in vivo - rat - Intraperitoneal
Unscheduled DNA synthesis

Carcinogenicity

Possible human carcinogen

IARC: 2B - Group 2B: Possibly carcinogenic to humans (Streptozocin)

ACGIH: No component of this product present at levels greater than or equal to 0.1% is identified as a
carcinogen or potential carcinogen by ACGIH.

Reproductive toxicity

no data available

Teratogenicity

no data available

Specific target organ toxicity - single exposure (Globally Harmonized System}
no data available

Specific target organ toxicity - repeated exposure (Globally Harmonized System)
no data available

Aspiration hazard
no data available

Potential health effects

Inhalation May be harmful if inhaled. May cause respiratory tract irritation.
Ingestion May be harmful if swallowed.

Skin May be harmful if absorbed through skin. May cause skin irritation.
Eyes May cause eye irritation.

Signs and Symptoms of Exposure
Vomiting

Synergistic effects
no data avaitable

Additional Information
RTECS: LZ5775000

12. ECOLOGICAL INFORMATION
Toxicity
no data available

Persistence and degradability
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no data available

Bioaccumulative potential
no data available

Mobitity in soil
no data available

PBT and vPvB assessment
no data available

Other adverse effects
ng data available

13. DISPOSAL CONSIDERATIONS

Product

Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a licensed professional waste
disposal service to dispose of this material. Dissolve or mix the material with a combustible solvent and burn in a
chemical incinerator equipped with an afterburner and scrubber.

Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION

DOT (Us)

UN number: 3077 Class: 9 Packing group: 1

Proper shipping name: Environmentally hazardous substances, sclid, n.o.s. (Streptozocin)
Reportable Quantity (RQ): 1 Ibs

Marine pollutant: No

Poison Inhalation Hazard: No

IMDG
Not dangerous goods

JATA
Not dangerous goods

15. REGULATORY INFORMATION

WHMIS Classification
D2A Very Toxic Material Causing Other Toxic Carcinogen
D2B Effects Mutagen

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and the
MSDS contains all the information required by the Controlled Products Regulations.

16. OTHER INFORMATION

Further information

Copyright 2011 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.

The above information is befieved to be correct but does not purport to be all inclusive and shall be used only as a
guide. The information in this document is based on the present state of cur knowledge and is applicable to the
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with the
above product. See reverse side of invoice or packing slip for additiona! terms and conditions of sale.
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SIGMA-ALDRICH

sigma-aldrich.com

Material Safety Data Sheet

Version 4.6
Revision Date 11/03/2011
Print Date 12/12/2011

1. PRODUCT AND COMPANY IDENTIFICATION

Product name

Product Number
Brand
Product Use

Tamoxifen

15648
Sigma
For laboratory research purposes.

Supplier Sigma-Aldrich Canada, Ltd Manufacturer Sigma-Aldrich Corporation
2149 Winston Park Drive 3050 Spruce St.
OAKVILLE ON L6H 6J8 St. Louis, Missouri 63103
CANADA USA
Telephone +1 9058299500
Fax +1 9058299292
Emergency Phone # (For 1-800-424-9300
both supplier and
manufacturer)
Preparation Information Sigma-Aldrich Corporation
Product Safety - Americas Region
1-800-521-8956
2. HAZARDS IDENTIFICATION
Emergency Overview
Target Organs
Eyes, Liver, Kidney, BloodEyes, Liver, Kidney, Blood
WHMIS Classification
D2A Very Toxic Material Causing Other Toxic Teratogen
Effects Carcinogen

GHS Classification

Reproductive hazard

Acute toxicity, Oral (Category 5)
Carcinogenicity (Category 1B)
Reproductive toxicity (Category 1B)

Effects on or via lactation

GHS Label elements, including precautionary statements

Pictogram

Signal word

Hazard statement(s)
H303
H350
H360
H362

Precautionary statement(s)

P201
P263
P308 + P313
HMIS Classification
Sigma - 75648

Danger

May be harmful if swallowed.

May cause cancer.

May damage fertility or the unborn child.
May cause harm to breast-fed children.

Obtain special instructions before use.
Avoid contact during pregnancy/ while nursing.

IF exposed or concerned: Get medical advice/ attention.
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Health hazard: 1
Chronic Health Hazard: *
Fltammability: 0
Physical hazards: 0
Potential Health Effects
Inhalation May be harmful if inhaled. May cause respiratory tract irritation,
Skin May be harmful if absorbed through skin. May cause skin irritation.
Eyes May cause eye irritation.
ingestion May be harmful if swallowed.

3, COMPOSITION/INFORMATION ON INGREDIENTS

Synonyms o (@)-1-(p-Dimethylaminoethoxyphenyl)-1,2-diphenyi- 1-butene
trans-2-[4-(1,2-Diphenyl-1-butenyi)phenoxy]-N,N-dimethylethylamine

Formula . CogHagNO CogHagNO

Molecular Weight : 371.51 g/mol

CAS-No. | EC-No. | Index-No. [ Concentration
Tamoxifen

10540-29-1 [234-118-0 [ - | -

4. FIRST AID MEASURES

General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area.

if inhaled

If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician.
In case of skin contact

Wash off with soap and plenty of water. Consult a physician.

In case of eye contact
Flush eyes with water as a precaution.

If swallowed
Never give anything by mouth fo an unconscicus person. Rinse mouth with water. Consult a physician.

5. FIREFIGHTING MEASURES

Conditions of flammability
Not flammable or combustible.

Suitable extinguishing media
Use water spray, alcchol-resistant foam, dry chemical or carbon dioxide.

Special protective equipment for firefighters
Wear self contained breathing apparatus for fire fighting if necessary.

Hazardous combustion products
Hazardous decomposition products formed under fire conditions. - Carbon oxides, nitrogen oxides (NOx)

Explosion data - sensitivity to mechanical impact
no data available

Explosion data - sensitivity to static discharge
no data available

6. ACCIDENTAL RELEASE MEASURES

Personal precautions
Use personal protective equipment. Avoid dust formation. Avoid breathing vapors, mist or gas. Ensure adequate
ventilation. Evacuate personnel to safe areas. Avoid breathing dust.
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Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not iet product enter drains.

Meathods and materials for containment and cleaning up
Pick up and arrange disposal without creating dust. Sweep up and shovel. Keep in suitable, closed containers for
disposal.

7. HANDLING AND STORAGE

Precautions for safe handling
Avoid formation of dust and aerosols.
Provide appropriate exhaust ventilation at places where dust is formed.

Conditions for safe storage
Keep container tightly closed in a dry and well-ventilated place.

Recommended storage temperature: 2- 8 °C

Light sensitive.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Contains no substances with occupational exposure limit values.
Personal protective equipment

Respiratory protection

Where risk assessment shows air-purifying respirators are appropriate use a full-face particle respirator type N100
(US) or type P3 (EN 143) respirator cartridges as a backup to engineering controls. If the respirator is the sole
means of protection, use a full-face supplied air respirator. Use respirators and components tested and approved
under appropriate government standards such as NIOSH (US) or CEN (EL)).

Hand protection

Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technigque (without touching
glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after use in
accordance with applicable laws and good laboratory practices. Wash and dry hands.

Eye protection
Safety glasses with side-shields conforming to EN166 Use equipment for eye protection tested and approved under
appropriate government standards such as NIOSH (US) or EN 166(EU).

Skin and body protection
impervious clothing, The type of protective equipment must be selected according to the concentration and amount
of the dangerous substance at the specific workplace.

Hygiene measures
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of
workday.

Specific engineering controls
Use mechanical exhaust or laboratory fumehood to avoid exposure.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Form solid
Colour no data available
Safety data
pH no data available
Melting Melting point/range: 97 - 98 °C (207 - 208 °F) - lit.
pointffreezing point
Boiling point no data available
Flash point not applicable
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Igniticn temperature

Autoignition
temperature

Lower explosion limit
Upper explosion limit

Vapour pressure
Density
Water solubility

Partition coefficient:
n-octanol/water

Relative vapour
density

Odour
Odour Threshold
Evaporation rate

no data available
no data available

no data available
no data available
no data available
no data available
no data available
no data available

no data available

no data available
no data available
no data available

Chemical stability

Stable under recommended storage conditions.

10. STABILITY AND REACTIVITY

Possibility of hazardous reactions

no data available

Conditions to avoid
Light.

Materials to avoid

Strong oxidizing agents

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Carbon oxides, nitrogen oxides (NOx)
Other decomposition products - no daia available

11. TOXICOLOGICAL INFORMATION
Acute toxicity

Oral LD50
LD50 Oral - rat - 4,100 mg/kg

Inhalation LG50
no data available

Dermal LD50
no data available

Other information on acute toxicity
no data available

Skin corrosionlirritation
no data available

Serious eye damage/eye irritation
no data available

Respiratory or skin sensitization
no data available

Germ cell mutagenicity
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no data available
Carcinogenicity

This is or contains a component that has been reported to be carcinogenic based on its IARC, OSHA, ACGIH, NTP, or
EPA classification.

Possible human carcinogen

IARC: 1 - Group *: Carcinogenic to humans (Tamoxifen)

ACGIH: No component of this product present at levels greater than or equal to 0.1% is identified as a
carcinogen or potential carcinogen by ACGIH.

Reproductive toxicity
May cause reproductive disorders.

Teratogenicity
Effects on or via lactation

Presumed human reproductive toxicant

Specific target organ toxicity - single exposure (Globally Harmonized System)
no data available

Specific target organ toxicity - repeated exposure (Globally Harmonized System)
no data avaitable

Aspiration hazard
Potential heaith effects

inhalation May be harmful if inhaled. May cause respiratory tract irritation.
ingestion May be harmful if swatlowed.

Skin May be harmful if absorbed through skin. May cause skin irritation.
Eyes May cause eye irritation.

Synergistic effects
no data available

Additional Information
RTECS: KR5919600

12. ECOLOGICAL INFORMATICN
Toxicity
no data avaitable

Persistence and degradability
no data available

Bioaccumulative potential
no data available

Mobility in soil
no data available

PBT and vPvB assessment
no data available

Other adverse effects

no data available
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13. DISPOSAL CONSIDERATIONS

Product

Offer surplus and non-recyclabte solutions to a licensed disposal company. Contact a licensed professional waste
disposal service to dispose of this material. Dissolve or mix the material with a combustible solvent and burn in a
chemical incinerator equipped with an afterburner and scrubber.

Contaminated packaging
Dispose of as unused product.

14. TRANSPCRT INFORMATION
DOT (US)
Not dangerous goods

IMDG
Not dangerous goods

IATA
Not dangerous goods

15. REGULATORY INFORMATION

WHMIS Classification
D2A Very Toxic Material Causing Other Toxic Teratogen
Effects Carcinogen
Reproductive hazard

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and the
MSDS contains all the information required by the Controlled Products Regulations.

16. CTHER INFORMATION

Further information

Capyright 2011 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.

The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a
guide. The information in this document is based on the present state of our knowledge and is applicable to the
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with the
ahove product. See reverse side of invoice or packing slip for additional terms and conditions of sale.
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MATERIAL SAFETY DATA SHEET
Cholera Toxin

Hazardous Ingredients:

On a weight basis, cholera toxin constitutes 2.7% of the total mass in a 0.5 mg vial, 5.4%
in a 1.0 mg vial, 10.9% in a 2.0 mg vial, and 27% in a 5.0 mg vial.

Physical Properties:

The toxic component is a protein that has been lyophilized in the presence of 0.05 M
tris(hydroxymethyl)aminomethane, 0.001 M Na,EDTA, 0.003 M NaN, and 0.2 M NaCl at pH
7.5

Health Hazard Data:

The LD, in mice is 250 pg/kg when given intravenously. There is no LD, information for
humans; however it is believed that humans are more susceptible than animals.

Emergency Procedures:

In the event that cholera toxin is swallowed, notify a physician and advise that the
symptoms of cholera, i.e., watery diarrhea, may develop. At such time, provide
supportive therapy as in a case of cholera, i.e., be prepared to administer i.v. or oral fluid
and electrolyte replacement as indicated.

If inadvertent skin pricking should occur, encourage bleeding and perform vigorous
flushing of the area with copious amounts of water and/or saline.

If i.v. or i.m. injection should occur, seek a physician's attention immediately. Apart from

hyperimmune globulin versus cholera toxin, which is not commercially available, there is
no specific antidote.

Stability:
This product is stable for months to years when stored at 4°C. Do not freeze.

(continued)
©1996 LBL, Inc.



Handling:

Good laboratory technique should be employed in the safe handling of this product. This
requires observing the following practices:

1. Wear appropriate laboratory attire including a fab coat, gloves and safety glasses.

2. Do not mouth pipette, inhale, ingest or aliow to come into contact with open
wounds. Wash thoroughly any area of the body which comes into contact with the
product.

3. Avoid accidental autoinoculation by exercising extreme care when handling in

conjunction with any injection device.

4, This product is intended for research purposes by qualified personnel only. Itis
not intended for use in humans or as a diagnostic agent. List Biological
Laboratories, Inc. is not liable for any damages resulting from the misuse or
handling of this product.

Deactivation:
Boil at 100°C for 30 minutes or autoclave at 121°C and 15 psi for 30 minutes. In case of

a spill, wipe up material, autoclave wipes, and clean the area with a 1:10 dilution of
household Clorox.



SIGMA-ALDRICH

sigma-aldrich.com

Material Safety Data Sheet

Version 4.3
Revision Date 12/01/2011
Print Date 02/07/2012

1. PRODUCT AND COMPANY IDENTIFICATION

Product name : Cholera Toxin Vibrio cholerae

Product Number . C8052

Brand . Sigma

Product Use . For laboratory research purposes.

Supplier . Sigma-Aldrich Canada, Ltd Manufacturer

2149 Winston Park Drive
OAKVILLE ON L6H 6J8

CANADA
Telephone : +1 9058299500
Fax : +19058299292
Emergency Phone # (For : 1-800-424-9300
both supplier and
manufacturer)
Preparation Information . Sigma-Aldrich Corporation

Product Safety - Americas Region
1-800-521-8956

Sigma-Aldrich Corporation
3050 Spruce St.

St. Louis, Missouri 63103
USA

2. HAZARDS IDENTIFICATION
Emergency Overview
Target Organs
Bowel
WHMIS Classification

D2B Toxic Material Causing Other Toxic Effects Moderate skin irritant
Moderate eye irritant

GHS Classification

Acute toxicity, Oral (Category 4)
Acute toxicity, Dermal (Category 4)
Skin irritation (Category 3)

Acute aquatic toxicity (Category 3)
Chronic aquatic toxicity (Category 3)

GHS Label elements, including precautionary statements

Pictogram ®

Signal word Warning
Hazard statement(s)
H302 + H312 Harmful if swallowed or in contact with skin.
H316 Causes mild skin irritation.
H412 Harmful to aquatic life with long lasting effects.
Precautionary statement(s)
P273 Avoid release to the environment.
P280 Wear protective gloves/ protective clothing.
HMIS Classification
Health hazard: 2
Chronic Health Hazard: *
Sigma - C8052
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Flammability:
Physical hazards:

Potential Health Effects
Inhalation
Skin
Eyes
Ingestion

[ R o)

May be harmful if inhaled. Causes respiratory tract irritation.
Harmful if absorbed through skin. Causes skin irritation.

Causes eye irritation.
Harmful if swallowed.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Synonyms Cholera enterotoxin
Cholergen

CAS-No. | EC-No. [ Index-No. | Concentration

Tris (hydroxymethyl) aminomethane

77-86-1 [201-064-4 [ - [>=5.82-<=504%
2-Amino-2-(hydroxymethyl)propane-1,3-dicl hydrochloride

1185-53-1 [214-684-5 | - [>=31.3-<=319%
Edetate disodium dihydrate

6381-92-6 | 205-358-3 | - [>=183-<=187%
Sodium chloride

7647-14-5 [231-598-3 [ - |>=576-<=58.8%
Exotoxin, vibrio cholerae

9012-63-9 [ - [ - [>=05-<=25%
Sodium azide

26628-22-8 [ 247-852-1 [ 011-004-00-7 [>=0.96-<=0.98%

4. FIRST AID MEASURES
General advice

Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area.

If inhaled

If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician.

In case of skin contact

Wash off with soap and plenty of water. Consult a physician.

In case of eye contact

Flush eyes with water as a precaution.

If swallowed

Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a physician.

5. FIREFIGHTING MEASURES

Conditions of flammability
Not flammable or combustible.

Suitable extinguishing media

Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

Special protective equipment for firefighters
Wear self contained breathing apparatus for fire fighting if necessary.

Sigma - C8052
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Hazardous combustion products

Hazardous decomposition products formed under fire conditions. - Nature of decomposition products not known.
Hazardous decomposition products formed under fire conditions. - Carbon oxides, nitrogen oxides (NOx), Hydrogen
chleride gas, Sodium oxides

Explosion data - sensitivity to mechanical impact
no data available

Explosion data - sensitivity to static discharge
no data available

6. ACCIDENTAL RELEASE MEASURES

Personal precautions
Use personal protective equipment. Avoid dust formation. Avoid breathing vapors, mist or gas. Ensure adequate
ventilation. Avoid breathing dust.

Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the environment
must be avoided.

Methods and materials for containment and cleaning up
Pick up and arrange disposal without creating dust. Sweep up and shovel. Keep in suitable, closed containers for
disposal.

7. HANDLING AND STORAGE

Precautions for safe handling
Avoid contact with skin and syes. Avoeid formation of dust and aerosols.
Provide appropriate exhaust ventilation at places where dust is formed.

Conditions for safe storage
Keep container tightly closed in a dry and well-ventilated place.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Contains no substances with occupational exposure limit values.
Personal protective equipment

Respiratory protection

For nuisance exposures use type P95 (US) or type P1 (EU EN 143) particle respirator.For higher level protection
use type OV/AG/P99 (US) or type ABEK-P2 (EU EN 143) respirator cartridges. Use respirators and components
tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU).

Hand protection

Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique (without touching
glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after use in
accordance with applicable laws and good laboratory practices. Wash and dry hands.

Eye protection
Safety glasses with side-shields conforming to EN166 Use equipment for eye protection tested and approved under
appropriate government standards such as NIOSH (US) or EN 166(EU}.

Skin and body protection
Complete suit protecting against chemicals, The type of protective equipment must be selected according to the
concentration and amount of the dangerous substance at the specific workplace.

Hygiene measures
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of
workday.

Specific engineering controls
Use mechanical exhausi or laboratory fumehood to avoid exposure.
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Appearance
Form
Colour

Safety data
pH

Melting
point/freezing point

Boiling point
Flash point

Ignition temperature

Autoignition
temperature

Lower explosion limit
Upper explosion limit

Vapour pressure
Density
Water solubility

Partition coefficient:

n-octanol/water

Relative vapour
density

Qdour
Odour Threshold
Evaporation rate

9. PHYSICAL AND CHEMICAL PROPERTIES

solid
no data available

no data available
no data available

no data available
no data available
no data available
no data available

no data available
no data available
no data available
no data available
no data available
no data avaiiable

no data available

no data available
no data available

no data available

Chemical stability

Stable under recommended storage conditions.

10. STABILITY AND REACTIVITY

Possibility of hazardous reactions

no data available

Conditions to avoid
no data available

Materials to avoid

Dimethyl sulfate, Acid chlorides, Halogenated hydrocarbon, Metals, Acids

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Nature of decomposition products not known.

Hazardous decomposition products formed under fire conditions. - Carbon oxides, nitrogen oxides (NOx), Hydrogen
chloride gas, Sodium oxides

Other decomposition products - no data available

Acute toxicity

Oral LD50
no data available

Inhalation LC50

Sigma - C8052
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no data available

Dermal LD50
no data available

Other information on acute toxicity
no data available

Skin corrosion/irritation
no data available

Serious eye damagefeye irritation
Eyes: no data available

Respiratory or skin sensitization
no data available

Germ cell mutagenicity
no data available

Carcinogenicity

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as probable,
possible or confirmed human carcinogen by IARC.

Reproductive toxicity

no data availabte

Teratogenicity

no data available

Specific target organ toxicity - single exposure (Glebally Harmonized System)
no data available

Specific target organ toxicity - repeated exposure (Globally Harmonized System)
no data available

Aspiration hazard
no data avaitable

Potential health effects

Inhalation May be harmful if inhaled. Causes respiratory fract irritation.
Ingestion Harmfu! if swallowed.

$kin Harmful if absorbed through skin. Causes skin irritation.
Eyes Causes eye irritation.

Signs and Symptoms of Exposure

Laboratory experiments in animals have shown sodium azide to produce a profound hypotensive effect, demyelination of
myelinated nerve fibers in the central nervous system, testicular damage, blindness, attacks of rigidity, and hepatic and
cerebral effects.

Synergistic effects
no data available

Additional Information
RTECS: Not available

12. ECOLOGICAL INFORMATION
Toxicity
no data available

Persistence and degradability
no data available
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Bioaccumulative potential
no data available

Mobility in soll
no data available

PBT and vPvB assessment
no data available

Other adverse effects
An environmental hazard cannot be excluded in the event of unprofessional handling or disposal.

Harmful to aquatic life with long lasting effects.

13. DISPOSAL CONSIDERATIONS

Product
Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a licensed professional waste
disposal service to dispose of this material.

Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION
DOT (US)
Not dangerous goods

IMDG
Not dangerous goods

IATA
Not dangerous goods

15. REGULATORY INFORMATION

WHMIS Classification
D2B Toxic Material Causing Other Toxic Effects Moderate skin irritant
Moderate eye irritant

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and the
MSDS contains all the information required by the Controlled Products Regulations.

16. OTHER INFORMATION
Text of H-code(s) and R-phrase(s) mentioned in Section 3

Further information

Copyright 2011 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.

The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a
guide. The information in this document is based on the present state of our knowledge and is applicable to the
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with the
above product. See reverse side of invoice or packing slip for additional terms and conditions of sale.
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TOXIN USE RISK ASSESSMENT

Name of Toxin: BrdU

Proposed Use Dose: 100000 ug

Proposed Storage Dose: 100000 pg

LD 4, (species): 8400000 ug

Calculation:
8400000 pg/kg X

Dose per person based on LD 54in pg =

50 kg/person

420000000

|LDso per person with safety factor of 10 based on LDs, in pg =

42000000

Comments/Recommendations:




TOXIN USE RISK ASSESSMENT

Name of Toxin: STZ

Proposed Use Dose: 100000 pg .

Proposed Storage Dose: 100000 pg

LD g, (species): 5150000 pg
Calculation:
5150000 pg/kg X 50 kg/person
Dose per person based on LD 4, in ug = 257500000
LD;, per person with safety factor of 10 based on LD;, in pg = 25750000

Comments/Recommendations:




TOXIN USE RISK ASSESSMENT

Name of Toxin: Tamoxifen

Proposed Use Dose: 1000000 Mg

Proposed Storage Dose: 1000000 Hg

LD 5, (species): 4100000 ug

Calculation:
4100000 pg/kg X

Dose per person based on LD g4 in ug =

50 kg/person

205000000

LDs, per person with safety factor of 10 based on LDy, in ug =

20500000

Comments/Recommendations:




Wes

By

stern

TOXIN USE RISK ASSESSMENT

Name of Toxin: Cholera toxin

Proposed Use Dose: 250 ug

Proposed Storage Dose: 1000 ug

LD 5, (species): 250 pg

Calculation:

250 pa/kg X

Dose per person based on LD 54 in pg =

50 kg/person

12500

LDs, per person with safety factor of 10 based on LD, in pug = 1250

Comments/Recommendations:




