S| GVA- ALDRI CH

Materi al Safety Data Sheet

Date Printed: 18/ NOV/ 2004
Dat e Updated: 12/ MAR/ 2004
Version 1.2

According to 91/ 155/ EEC

Cl assified as Hazardous according to the criteria of EU Annex 1 and
NOHSC.

1 - Product and Conpany I nformtion

Product Nane ARSENI C(I'I'l1) OXIDE, 99.99%
Product Nunber 255483
Company Sigma-Adrich Pty, Ltd

Unit 2, 14 Anell a Avenue
Castle H Il NSW 1765

Australia
Techni cal Phone # +61 2 9841 0555
Fax +61 2 9841 0500
Enmer gency Phone # +61 2 9841 0566

2 - Conposition/Information on Ingredients

Product Nane CAS # EC no Annex |

I ndex Nunber
ARSENI C TRI OXI DE 1327-53-3 215-481-4 033-003-00-0
For mul a As233
Mol ecul ar Wi ght 197.84 AMJ
Synonymns Aci de arseni eux (French) * Anhydride arsenieux

(French) * Arsenic blanc (French) * Arsenic
oxide * Arsenic(lll) oxide * Arsenic sesqui oxide
* Arsenic trioxide (AC@H) * Arsenicum al bum *
Arseni gen saure (German) * Arsenious acid *
Arseni ous oxide * Arsenious trioxide * Arsenite
* Arsenolite * Arsenous acid * Arsenous acid
anhydride * Arsenous anhydride * Arsenous oxide
* Arsenous oxide anhydride * Arsentrioxide *
Arsodent * Claudelite * Claudetite * Crude
arsenic * Diarsenic trioxide * RCRA waste nunber
P012 * White arsenic

3 - Hazards ldentification

SPECI AL | NDI CATI ON OF HAZARDS TO HUVANS AND THE ENVI RONVENT
May cause cancer. Also very toxic if swallowed. Causes burns. Very
toxic to aquatic organisns, may cause |long-term adverse effects in
the aquatic environnent.
Carc. Cat.1

4 - First Aid Measures

AFTER | NHALATI ON
If inhaled, renove to fresh air. If not breathing give
artificial respiration. If breathing is difficult, give oxygen

AFTER SKI' N CONTACT



In case of skin contact, flush with copious anpbunts of water for
at least 15 m nutes. Renpbve contam nated cl othing and shoes.
Call a physician.

AFTER EYE CONTACT
In case of contact with eyes, flush with copi ous anmounts of
water for at |least 15 m nutes. Assure adequate flushing by
separating the eyelids with fingers. Call a physician.

AFTER | NGESTI ON
If swal |l owed, wash out nmouth with water provided person is
conscious. Call a physician immediately.

5 - Fire Fighting Measures

EXTI NGUI SHI NG MEDI A
Sui tabl e: Water spray. Carbon dioxide, dry chem cal powder, or
appropri ate foam

SPECI AL RI SKS
Specific Hazard(s): Emts toxic funmes under fire conditions.

SPECI AL PROTECTI VE EQUI PMENT FOR FI REFI GHTERS
Wear sel f-contai ned breathing apparatus and protective cl ot hing
to prevent contact with skin and eyes.

6 - Accidental Rel ease Measures

PERSONAL PRECAUTI ON PROCEDURES TO BE FOLLOWED I N CASE OF LEAK OR SPI LL
Evacuat e area

PROCEDURE( S) OF PERSONAL PRECAUTI ON( S)
Wear sel f-contai ned breathing apparatus, rubber boots, and heavy
rubber gl oves.

METHODS FOR CLEANI NG UP
Sweep up, place in a bag and hold for waste disposal. Avoid
rai sing dust. Ventilate area and wash spill site after materia
pi ckup is conplete.

7 - Handling and Storage

HANDLI NG
Directions for Safe Handling: Do not breathe dust. Do not get in
eyes, on skin, on clothing. Avoid prolonged or repeated exposure.

STORAGE
Condi tions of Storage: Keep tightly cl osed.

8 - Exposure Controls / Personal Protection

ENG NEERI NG CONTROLS
Saf ety shower and eye bath. Use only in a chem cal funme hood.

GENERAL HYd ENE MEASURES
Wash contam nated cl othing before reuse. Wash thoroughly after
handl i ng.

EXPOSURE LIM TS - DENVARK
Sour ce Type Val ue
OEL TWA 0.05 ng/ n8
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EXPOSURE LIM TS - GERVANY

Sour ce Type Val ue

TRGS 900 CEL 0.1 ng/nB, E
Remarks: 4
Remar ks: TRK, 2, 5, 25, TRGS 901- 21

EXPOSURE LIMTS - SW TZERLAND

Sour ce Type Val ue

CEL CEL 0.1 ng/nB
Remarks: E K M

EXPOSURE LIM TS - UNI TED KI NGDOM

Sour ce Type Val ue

CEL TWA 0. IM3 AS) / VB
Remar ks: Car ci nogen.

PERSONAL PROTECTI VE EQUI PMVENT
Respiratory Protection: Governnent approved respirator
Hand Protection: Conpatible chem cal-resistant gl oves.
Eye Protection: Chem cal safety goggl es.

9 - Physical and Chem cal Properties

Appear ance Physical State: Solid
Color: Wite
Form Powder
Property Val ue At Tenperature or Pressure
pH N A
BP/ BP Range
MP/ MP Range
Fl ash Poi nt

Flamability

Aut oi gni tion Tenp
Oxi di zi ng Properties
Expl osi ve Properties
Explosion Limts
Vapor Pressure

SG Density :
Partition Coefficient
Vi scosity

Vapor Density
Sat ur at ed Vapor Conc.
Evaporation Rate
Bul k Density
Deconposi ti on Tenp.
Sol vent Cont ent

Wat er Cont ent

Surface Tension

38 g/cnB

2ZgcczczccccczccePeczccccecccc
>>>>>>>>>>>P>I>N>>>>>>>>>

Conductivity
M scel | aneous Dat a
Solubility

10 - Stability and Reactivity

STABI LI TY
Conditions of Instability: May deconpose on exposure to noist air
or water.
Conditions to Avoi d: Heat.
Materials to Avoid: Oxidizing agents, Metals.
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HAZARDOUS DECOWVPOSI TI ON PRODUCTS
Hazar dous Deconposition Products: Arsenic oxides.

HAZARDOUS POLYMERI ZATI ON
Hazar dous Pol ymerization: WII not occur

11 - Toxicol ogi cal Information

RTECS NUMBER: CG3325000
ACUTE TOXICI TY

LDLO

O a

Man

114 ny/ kg

Remar ks: Behavi oral : Muscl e weakness. Lungs, Thorax, or

Respi rati on: Acute pul nonary edema. Kidney, Ureter, Bladder: Urine
vol une decreased.

LDLO

O al

Man

29 ny/ kg

Remar ks: Behavi oral : Sl eep. Behavi oral : Muscl e weakness.
Gastrointestinal : Hypernotility, diarrhea.

LDLO

Oa

Man

286 ngy/ kg

Remar ks: Cardi ac: Arrythm as (including changes it conduction).
Li ver: Liver function tests inpaired. O her changes

LDLO

O a

Human

1.429 ny/ kg

LDLO

O a

Man

2857 ny/ kg

Remar ks: Behavi oral : Cona. Liver:Fatty |iver degeneration.
Ki dney, Ureter, Bl adder:Renal function tests depressed.

LD50

O a

Rat

14.6 my/ kg

LD50

I ntraperitonea
Rat

871 Md KG

LD50

O al

Mouse

31.5 ny/ kg

LD50
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Subcut aneous
Mouse
9800 Ud KG

LD50

I ntravenous
Mouse

10700 UG KG

LD50

O a

Rabbi t
20.19 ngy/ kg

SENSI TI ZATI ON
Respiratory: May cause allergic respiratory reaction

SI GNS AND SYMPTOVS OF EXPOSURE
To the best of our know edge, the chem cal, physical, and
t oxi col ogi cal properties have not been thoroughly investi gated.
Material is extrenely destructive to tissue of the nucous
menbranes and upper respiratory tract, eyes, and skin.
I nhal ation may result in spasm inflammtion and edema of the
| arynxand bronchi, chem cal pneunonitis, and pul nonary edena.
Synpt ons of exposure may include burning sensation, coughing,
wheezing, laryngitis, shortness of breath, headache, nausea, and
vom ting. Prolonged exposure to arsenic conmpounds can cause
exfoliation and pignentation of skin, herpes, inflammuation of
nerves, and nasal septumulceration. Dry nouth, a netallic
taste, drowsiness, |oss of appetite, excessive salivation,
nausea, vomting and a foul, garlic-like breath,

ROUTE OF EXPOSURE
Skin Contact: Causes burns.
Skin Absorption: May be harnful if absorbed through the skin.
Eye Contact: Causes burns.
I nhal ati on: May be harnful if inhaled. Material is extrenely
destructive to the tissue of the nmucous nenbranes and upper
respiratory tract.
I ngestion: May be fatal if swall owed.

TARGET ORGAN | NFORMATI ON
G1l. System Heart. Brain. Kidneys. Skin. Bone marrow
Peri pheral nervous system

CONDI TI ONS AGCGRAVATED BY EXPOSURE
Exposure to arseni c conpounds can cause burning and dryness of
the oral and nasal cavities, nuscle spasns, irritation of the
gastrointestinal tract, nausea, vomting and di arrhea which can
progress to shock and deat h.

CHRONI C EXPOSURE - CARCI NOGEN
Result: This is or contains a conponent that has been reported
to be carcinogenic based on its I ARC, OSHA, ACA H, NTP, or EPA
cl assification.

Rat

Route of Application: Intratrachea

Exposure Tinme: 15W

Resul t: Tunorigeni c: Equi vocal tunorigenic agent by RTECS
criteria. Lungs, Thorax, or Respiration: Tunors.
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Hanst er

Route of Application: Intratrachea

Exposure Tine: 15W

Resul t: Tunorigenic: Neopl astic by RTECS criteria. Lungs, Thorax,
or Respiration: Tunors.

Rat

Route of Application: Intratrachea

Exposure Tine: 15W

Resul t: Tunorigeni c: Equi vocal tunorigenic agent by RTECS
criteria. Lungs, Thorax, or Respiration: Tunors.

Hanst er

Rout e of Application: Intratrachea

Exposure Tine: 15W

Resul t: Tunorigeni c: Equi vocal tunorigenic agent by RTECS
criteria. Lungs, Thorax, or Respiration: Tunors.

Hanst er

Route of Application: Intratrachea

Exposure Tine: 15W

Resul t: Tunorigenic: Neopl astic by RTECS criteria. Lungs, Thorax,
or Respiration: Tunors.

Rat

Route of Application: Intratrachea

Exposure Tine: 15W

Resul t: Tunorigeni c: Equi vocal tunorigenic agent by RTECS
criteria. Lungs, Thorax, or Respiration: Tunors.

Hanst er

Route of Application: Intratrachea

Exposure Tinme: 24W

Resul t: Tunorigeni c: Equi vocal tunorigenic agent by RTECS
criteria. Lungs, Thorax, or Respiration: Tunors.

Hanst er

Route of Application: Intratrachea

Exposure Tine: 24W

Resul t: Tunorigeni c: Equi vocal tunorigenic agent by RTECS
criteria. Lungs, Thorax, or Respiration: Tunors.

Hanst er

Route of Application: Intratrachea

Exposure Tine: 15W

Resul t: Tunorigenic: Neopl astic by RTECS criteria. Lungs, Thorax,
or Respiration: Tunors.

| ARC CARCI NOGEN LI ST
Rating: Goup 1

CHRONI C EXPOSURE - MJTAGEN
Human
1 UMOL/L
Cell Type: lung
Unschedul ed DNA synt hesi s
Human

500 UMOL/ L
Cell Type: HelLa cel
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DNA i nhi bition

Human

1200 NMOL/ L

Cell Type: | eukocyte
Cyt ogenetic anal ysis

Human

2 U@ CvB

Cell Type: |ynphocyte

Si ster chromatid exchange

Mouse

1 Md KG

I ntraperitoneal

M cronucl eus test

Mouse

20 M./ KG

O al

DNA i nhi bition

Mouse

3696 MA KG

O al

Cyt ogenetic anal ysis

Mouse

28500 UG M3

Cell Type: Other cell types
Cyt ogenetic anal ysis

Hamst er

250 NMOL/ L

Cell Type: lung
M cronucl eus test

CHRONI C EXPOSURE - TERATOGEN

Speci es: Muse

Dose: 8250 UG KG

Route of Application: Oal

Exposure Tine: (7-17D PREG

Resul t: Specific Devel opnental Abnormalities: |mmune and
reticul oendot helial system Effects on Newborn: Behavioral.

Speci es: Muse

Dose: 1650 UQ KG

Rout e of Application: Oal

Exposure Tine: (7-17D PREQ

Resul t: Specific Devel opnental Abnormalities: Central nervous
system

Speci es: Muse

Dose: 28500 UG MB/4H

Rout e of Application: Inhalation

Exposure Tinme: (9-12D PREG

Result: Effects on Enbryo or Fetus: Cytol ogi cal changes
(including somatic cell genetic material). Specific
Devel opnment al Abnormalities: Miscul oskel etal system

Speci es: Muse
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Dose: 260 UG MB/ 4H

Rout e of Application: Inhalation

Exposure Tine: (9-12D PREG

Result: Effects on Enbryo or Fetus: Fetotoxicity (except death,
e.g., stunted fetus).

CHRONI C EXPCSURE - REPRODUCTI VE HAZARD

Speci es: Wnan

Dose: 600 MA KG

Rout e of Application: Oal

Exposure Tinme: (30W PREGQ

Result: Effects on Newborn: Apgar score (human only). Effects on
Newbor n: O her neonatal neasures or effects.

Speci es: Rat

Dose: 30 Md KG

Route of Application: Oal

Exposure Tinme: (9D PREG

Result: Maternal Effects: Oher effects. Effects on Fertility:
Post-inplantation nortality (e.g., dead and/or resorbed inplants
per total nunber of inplants). Effects on Fertility: Litter size
(e.qg.; # fetuses per litter; neasured before birth).

Speci es: Rat

Dose: 10 Md KG

Route of Application: Intraperitoneal

Exposure Tinme: (9D PREG

Result: Effects on Fertility: Litter size (e.g.; # fetuses per
l[itter; measured before birth). Effects on Enbryo or Fetus:
Fetotoxicity (except death, e.g., stunted fetus). Specific
Devel opnent al Abnornmalities: Eye, ear.

Speci es: Rat

Dose: 20800 UG KG

Route of Application: Intratracheal

Exposure Tinme: (8W MALE)

Resul t: Paternal Effects: Spernatogenesis (including genetic
mat eri al, sperm nor phol ogy, notility, and count).

Speci es: Muse

Dose: 224 MY KG

Rout e of Application: Oal

Exposure Tine: (MILTI GENERATI ONS)

Result: Effects on Fertility: Litter size (e.g.; # fetuses per
l[itter; nmeasured before birth).

Speci es: Muse

Dose: 3636 MA KG

Rout e of Application: Oal

Exposure Tine: (1-18D PREG

Result: Effects on Fertility: Abortion.
CVR CAT.: Carc. Cat.1

12 - Ecological Informtion

No data avail abl e.

13 - Disposal Considerations

SUBSTANCE DI SPOSAL
Contact a licensed professional waste disposal service to dispose
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of this material. Cbserve all federal, state, and | oca
envi ronnental regul ations.

14 - Transport Infornmation

Rl D/ ADR

UN#: 1561

Class: 6.1

PG I

Proper Shipping Nane: Arsenic trioxide
| MDG

UN#: 1561

Class: 6.1

PG I

Proper Shipping Nane: Arsenic trioxide
Marine Pol lutant: No
Severe Marine Pollutant: No

| ATA
UN#: 1561
Class: 6.1
PG |1

Proper Shipping Nane: Arsenic trioxide
I nhal ati on Packing G oup |: No

15 - Regulatory Information

CLASSI FI CATI ON AND LABELI NG ACCORDI NG TO EU DI RECTI VES

ANNEX | | NDEX NUMBER: 033-003-00-0

NOTA: E

| NDI CATI ON OF DANGER T+ N
Very toxic. Dangerous for the environnent.

R- PHRASES: 45 28 34 50/ 53
May cause cancer. Also very toxic if swall owed. Causes burns.
Very toxic to aquatic organi snms, nmay cause |ong-term adverse
effects in the aquatic environnent.

S- PHRASES: 53 45 60 61
Restricted to professional users. Attention - Avoid exposure -
obtain special instructions before use. In case of accident or
if you feel unwell, seek nedical advice inmediately (show the
| abel where possible). This material and its container nust be
di sposed of as hazardous waste. Avoid release to the
environnent. Refer to special instructions/safety data sheets.

COUNTRY SPECI FI C | NFORVATI ON

Ger many
WeK: 3

SW TZERLAND
SWSS PO SON CLASS: 1*

16 - G her Information

WARRANTY
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 docunent is based on the present state of our
know edge and is applicable to the product with regard to
appropri ate safety precautions. It does not represent any
guarantee of the properties of the product. Sigma-Al drich Inc.

ALDRI CH - 255483 wWww. si gma- al dri ch. com Page 9



shall not be held liable for any damage resulting from handling or
fromcontact with the above product. See reverse side of invoice
or packing slip for additional ternms and conditions of sale.

Copyri ght 2004 Sigma-Aldrich Co. License granted to make unlimted
paper copies for internal use only.

DI SCLAI MER
For R&D use only. Not for drug, household or other uses.

ALDRI CH - 255483 www. si gma- al dri ch. com Page 10



