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Section 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME

Jasol Titan Shower & Bathroom Cleaner

PRODUCT USE

To remove body fats soap scum and mould from shower recesses. Dilute through dispenser at 1:5.
SUPPLIER

Company: Jasol Australia Company: Jasol New Zealand

Address: Address:

41-45 Tarnard Drive 151B Marua Road

Braeside VIC 3195 Auckland

Telephone: +613 9580 5722 Telephone: +64 9580 2105

Emergency Tel: 1 800 629 953 Emergency Tel: 0800 243 622 (Chemcall)
Fax: +613 9580 9902 Emergency Tel: 0800 764 766 (National Poisons Dunedin)

Fax: +64 9571 4388
HAZARD RATINGS

Min Max
Flammability: 0 [
Toxicity: 2 o
Body Contact: 3 m Min/Nil=0
. Low=1
Reactivity: 0 [ Moderate=2
) High=3
Chronic: 2 B Extremend

Section 2 - HAZARDS IDENTIFICATION
STATEMENT OF HAZARDOUS NATURE

and the ADG Code.

NON-HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS. According to the Criteria of NOHSC,

POISONS SCHEDULE

None

RISK SAFETY

m Toxic to aquatic organisms. m Do not breathe gas/ fumes/ vapour/ spray.
m Ingestion may produce health damage*. m Avoid contact with skin.

m Cumulative effects may result following exposure*.

m May produce skin discomfort*.

m Limited evidence of a carcinogenic effect*.

m Eye contact may produce serious damage*.

m Possible respiratory and skin sensitiser*.

m Repeated exposure potentially causes skin dryness and cracking*.
* (limited evidence).

Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS

NAME CAS RN %
surfactants 10-30
dipropylene glycol monomethyl ether 34590-94-8 0-15

http://jr.chemwatch.net/mybackpack/msds.exe?mode=SAP&cwno=6122-75&cname=...
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other non hazardous ingredients 0-10
water 7732-18-5 30-60

Section 4 - FIRST AID MEASURES
SWALLOWED

n

m [f swallowed do NOT induce vomiting.

m If vomiting occurs, lean patient forward or place on left side (head-down position, if possible) to maintain open airway and

prevent aspiration.

Observe the patient carefully.

Never give liquid to a person showing signs of being sleepy or with reduced awareness; i.e. becoming unconscious.

Give water to rinse out mouth, then provide liquid slowly and as much as casualty can comfortably drink.

Seek medical advice.

EYE

m If this product comes in contact with the eyes:

®  Immediately hold eyelids apart and flush the eye continuously with running water.

®  Ensure complete irrigation of the eye by keeping eyelids apart and away from eye and moving the eyelids by occasionally lifting
the upper and lower lids.

m Continue flushing until advised to stop by the Poisons Information Centre or a doctor, or for at least 15 minutes.

m  Transport to hospital or doctor without delay.

m  Removal of contact lenses after an eye injury should only be undertaken by skilled personnel.

SKIN

m If skin contact occurs:

®  Immediately remove all contaminated clothing, including footwear.

®  Flush skin and hair with running water (and soap if available).

B Seek medical attention in event of irritation.

INHALED

n

m [f fumes or combustion products are inhaled remove from contaminated area.

m  Other measures are usually unnecessary.

NOTES TO PHYSICIAN
m Treat symptomatically.

Section 5 - FIRE FIGHTING MEASURES
EXTINGUISHING MEDIA

m The product contains a substantial proportion of water, therefore there are no restrictions on the type of extinguishing media
which may be used. Choice of extinguishing media should take into account surrounding areas.

Though the material is non-combustible, evaporation of water from the mixture, caused by the heat of nearby fire, may produce
floating layers of combustible substances.

In such an event consider:

m foam.

m dry chemical powder.

m  carbon dioxide.

FIRE FIGHTING

Alert Fire Brigade and tell them location and nature of hazard.

Wear breathing apparatus plus protective gloves for fire only.

Prevent, by any means available, spillage from entering drains or water courses.

Use fire fighting procedures suitable for surrounding area.

DO NOT approach containers suspected to be hot.

Cool fire exposed containers with water spray from a protected location.

If safe to do so, remove containers from path of fire.

Equipment should be thoroughly decontaminated after use.

FIRE/EXPLOSION HAZARD

m The emulsion is not combustible under normal conditions. However, it will break down under fire conditions and the hydrocarbon
component will burn, carbon dioxide (CO2), hydrogen chloride, phosgene, nitrogen oxides (NOXx), other pyrolysis products typical of
burning organic material.

May emit poisonous fumes.

May emit corrosive fumes.

FIRE INCOMPATIBILITY

= None known.

HAZCHEM

None
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Section 6 - ACCIDENTAL RELEASE MEASURES

EMERGENCY PROCEDURES
MINOR SPILLS

Clean up all spills immediately.

Avoid breathing vapours and contact with skin and eyes.

Control personal contact by using protective equipment.

Contain and absorb spill with sand, earth, inert material or vermiculite.

Wipe up.

Place in a suitable, labelled container for waste disposal.

MAJOR SPILLS

m Moderate hazard.

m  Clear area of personnel and move upwind.

Alert Fire Brigade and tell them location and nature of hazard.

Wear breathing apparatus plus protective gloves.

Prevent, by any means available, spillage from entering drains or water course.
Stop leak if safe to do so.

Contain spill with sand, earth or vermiculite.

Collect recoverable product into labelled containers for recycling.
Neutralise/decontaminate residue.

Collect solid residues and seal in labelled drums for disposal.

Wash area and prevent runoff into drains.

After clean up operations, decontaminate and launder all protective clothing and equipment before storing and re-using.
If contamination of drains or waterways occurs, advise emergency services.

Personal Protective Equipment advice is contained in Section 8 of the MSDS.

Section 7 - HANDLING AND STORAGE
PROCEDURE FOR HANDLING

DO NOT allow clothing wet with material to stay in contact with skin

Avoid all personal contact, including inhalation.

Wear protective clothing when risk of exposure occurs.

Use in a well-ventilated area.

Prevent concentration in hollows and sumps.

DO NOT enter confined spaces until atmosphere has been checked.

DO NOT allow material to contact humans, exposed food or food utensils.

Avoid contact with incompatible materials.

When handling, DO NOT eat, drink or smoke.

Keep containers securely sealed when not in use.

Avoid physical damage to containers.

Always wash hands with soap and water after handling.

Work clothes should be laundered separately. Launder contaminated clothing before re-use.
Use good occupational work practice.

Observe manufacturer's storing and handling recommendations.

Atmosphere should be regularly checked against established exposure standards to ensure safe working conditions are
maintained.

SUITABLE CONTAINER

Lined metal can, lined metal pail/ can.

Plastic pail.

Polyliner drum.

Packing as recommended by manufacturer.

Check all containers are clearly labelled and free from leaks.
STORAGE INCOMPATIBILITY

n

®  Avoid reaction with oxidising agents

STORAGE REQUIREMENTS

Store in original containers.

Keep containers securely sealed.

Store in a cool, dry, well-ventilated area.

Store away from incompatible materials and foodstuff containers.

Protect containers against physical damage and check regularly for leaks.
Observe manufacturer's storing and handling recommendations.

http://jr.chemwatch.net/mybackpack/msds.exe?’mode=SAP&cwno=6122-75&cname=... 16/02/2010
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SAFE STORAGE WITH OTHER CLASSIFIED CHEMICALS

+ + + + X +
X: Must not be stored together

O: May be stored together with specific preventions
+: May be stored together

Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE CONTROLS
. TWA TWA STEL STEL Peak Peak TWA
Source Material ppm  mg/m®  ppm mg/m® ppm mg/m® FICC Notes
Australia .
Exposure dipropylene glycol monomethyl ether 50 308 Sk

Standards ((2-Methoxymethylethoxy) propanol)

The following materials had no OELs on our records
» water: CAS:7732-18-5

EMERGENCY EXPOSURE LIMITS
Material Revised IDLH Value (mg/m3) Revised IDLH Value (ppm)

dipropylene glycol monomethyl ether 600

MATERIAL DATA

JASOL TITAN SHOWER & BATHROOM CLEANER:

m NOTE: Detector tubes for sulfuric acid, measuring in excess of 1 mg/m3, are commercially available.

Based on controlled inhalation studies the TLV-TWA is thought to be protective against the significant risk of pulmonary irritation
and incorporates a margin of safety so as to prevent injury to the skin and teeth seen in battery workers acclimatised to workplace
concentrations of 16 mg/m3. Experimental evidence in normal unacclimated humans indicates the recognition, by all subjects, of
odour, taste or irritation at 3 mg/m3 or 5 mg/m3. All subjects reported these levels to be objectionable but to varying degrees.

CEL TWA: 0.1 mg/m3; STEL 0.3 mg/m3 total isothiazolinones (Rohm and Haas).

for dipropylene glycol monomethyl ether:

The TLV-TWA and STEL recommendations were thought to be sufficiently low to prevent objectionable irritation and provide a
considerable safety factor against CNS impairment. In view of the large dose required to cause weight loss and narcosis in rabbits
the skin notation is being reviewed.

Probable minimum concentration that may cause minor nasal irritation is about 35 ppm.

Probable minimum concentration that may cause tolerable eye, throat, and respiratory irritation is about 75 ppm.

Lowest concentration at which vapour is rated tolerable 80 ppm.

Based on these criteria it is possible that an occasional person may find the vapour of dipropylene glycol monomethyl ether
intolerable at the recommended 100 ppm TLV.

Dermal absorption of the substance under specific experimental conditions led to narcotic effects and consequent deaths.
However, only slight narcotic effects were seen after several hours exposure of rats to

aerosols which wet the fur of animals. Rabbits tolerated dermal application of 3.0 mi/kg per day without effects. A skin designation
is thought to be unnecessary by the MAK committee, in contrast with others.

For urea:

CEL TWA: 10 mg/m3 (compare WEEL-TWA)

Even if individuals inhaled 10 mg/m3 of urea through the whole workday, they would only inhale 100 mg/day. This increment, even
if totally absorbed, would be insignificant when compared to the 30 g/day normal excretion rate. The workplace environmental
exposure limit (WEEL) established by the AIHA is protective against the effects of urea as a nuisance dust.

DIPROPYLENE GLYCOL MONOMETHYL ETHER:

m for dipropylene glycol monomethyl ether:

The TLV-TWA and STEL recommendations were thought to be sufficiently low to prevent objectionable irritation and provide a
considerable safety factor against CNS impairment. In view of the large dose required to cause weight loss and narcosis in rabbits
the skin notation is being reviewed.

Probable minimum concentration that may cause minor nasal irritation is about 35 ppm.

Probable minimum concentration that may cause tolerable eye, throat, and respiratory irritation is about 75 ppm.

Lowest concentration at which vapour is rated tolerable 80 ppm.

Based on these criteria it is possible that an occasional person may find the vapour of dipropylene glycol monomethyl ether
intolerable at the recommended 100 ppm TLV.

Dermal absorption of the substance under specific experimental conditions led to narcotic effects and consequent deaths.
However, only slight narcotic effects were seen after several hours exposure of rats to

aerosols which wet the fur of animals. Rabbits tolerated dermal application of 3.0 mi/kg per day without effects. A skin designation
is thought to be unnecessary by the MAK committee, in contrast with others.

WATER:

m No exposure limits set by NOHSC or ACGIH.

http://jr.chemwatch.net/mybackpack/msds.exe?mode=SAP&cwno=6122-75&cname=... 16/02/2010
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PERSONAL PROTECTION

EYE

Safety glasses with side shields.

Chemical goggles.

Contact lenses may pose a special hazard; soft contact lenses may absorb and concentrate irritants. A written policy document,

describing the wearing of lens or restrictions on use, should be created for each workplace or task. This should include a review

of lens absorption and adsorption for the class of chemicals in use and an account of injury experience. Medical and first-aid

personnel should be trained in their removal and suitable equipment should be readily available. In the event of chemical

exposure, begin eye irrigation immediately and remove contact lens as soon as practicable. Lens should be removed at the first

signs of eye redness or irritation - lens should be removed in a clean environment only after workers have washed hands

thoroughly. [CDC NIOSH Current Intelligence Bulletin 59]

HANDS/FEET

[}

m  Wear chemical protective gloves, eg. PVC.

m Wear safety footwear or safety gumboots, eg. Rubber

NOTE:

m  The material may produce skin sensitisation in predisposed individuals. Care must be taken, when removing gloves and other
protective equipment, to avoid all possible skin contact.

m  Contaminated leather items, such as shoes, belts and watch-bands should be removed and destroyed.

Suitability and durability of glove type is dependent on usage. Factors such as:

m  frequency and duration of contact,

m chemical resistance of glove material,

m  glove thickness and

B dexterity,

are important in the selection of gloves.

OTHER

Overalls.

P.V.C. apron.

Barrier cream.

Skin cleansing cream.
m  Eye wash unit.
RESPIRATOR

m Selection of the Class and Type of respirator will depend upon the level of breathing zone contaminant and the chemical nature
of the contaminant. Protection Factors (defined as the ratio of contaminant outside and inside the mask) may also be important.
Breathing Zone Level ppm

(volume) Maximum Protection Factor Half-face Respirator Full-Face Respirator
1000 10 ABK-AUS P -
1000 50 - ABK-AUS P
5000 50 Airline * -
5000 100 - ABK-2 P
10000 100 - ABK-3 P
100+ Airline™*

* - Continuous Flow ** - Continuous-flow or positive pressure demand.
The local concentration of material, quantity and conditions of use determine the type of personal protective equipment required.
For further information consult site specific CHEMWATCH data (if available), or your Occupational Health and Safety Advisor.

ENGINEERING CONTROLS

m Local exhaust ventilation usually required. If risk of overexposure exists, wear approved respirator. Correct fit is essential to
obtain adequate protection. Supplied-air type respirator may be required in special circumstances. Correct fit is essential to ensure
adequate protection.

An approved self contained breathing apparatus (SCBA) may be required in some situations.

Provide adequate ventilation in warehouse or closed storage area. Air contaminants generated in the workplace possess varying
"escape" velocities which, in turn, determine the "capture velocities" of fresh circulating air required to effectively remove the
contaminant.

Type of Contaminant: Air Speed:

z?rl)vent, vapours, degreasing etc., evaporating from tank (in still 0.25-0.5 m/s (50-100 f/min.)

aerosols, fumes from pouring operations, intermittent container
filling, low speed conveyer transfers, welding, spray drift, plating . ) .
acid fumes, pickling (released at low velocity into zone of active 0.5-1 m/s (100-200 f/min.)
generation)

http://jr.chemwatch.net/mybackpack/msds.exe?mode=SAP&cwno=6122-75&cname=... 16/02/2010
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direct spray, spray painting in shallow booths, drum filling,

conveyer loading, crusher dusts, gas discharge (active 1-2.5 m/s (200-500 f/min.)
generation into zone of rapid air motion)

grinding, abrasive blasting, tumbling, high speed wheel

generated dusts (released at high initial velocity into zone of very 2.5-10 m/s (500-2000 f/min.)
high rapid air motion).

Within each range the appropriate value depends on:

Lower end of the range Upper end of the range

1: Room air currents minimal or favourable to capture 1: Disturbing room air currents
2: Contaminants of low toxicity or of nuisance value only. 2: Contaminants of high toxicity
3: Intermittent, low production. 3: High production, heavy use
4: Large hood or large air mass in motion 4: Small hood-local control only

Simple theory shows that air velocity falls rapidly with distance away from the opening of a simple extraction pipe. Velocity
generally decreases with the square of distance from the extraction point (in simple cases). Therefore the air speed at the
extraction point should be adjusted, accordingly, after reference to distance from the contaminating source. The air velocity at the
extraction fan, for example, should be a minimum of 1-2 m/s (200-400 f/min) for extraction of solvents generated in a tank 2 meters
distant from the extraction point. Other mechanical considerations, producing performance deficits within the extraction apparatus,
make it essential that theoretical air velocities are multiplied by factors of 10 or more when extraction systems are installed or used.

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE

m Note that all of the monopropylene glycol ethers may exist in two isomeric forms, alpha or beta. The alpha form, which is
thermodynamically favored during synthesis, consists of a secondary alcohol configuration. The beta form consists of a primary
alcohol. The two isomeric forms are shown above. The di- and tripropylene glycol ethers may form up to 4 and 8 isomeric forms,
respectively. Even so, all isomers exhibit either the "alpha" or "beta" configuration, existing as secondary or primary alcohols,
respectively. The distribution of isomeric forms for the di- and tripropylene glycols, as with the mono-PGEs, also results in
predominantly the alpha form (i.e., a secondary alcohol). It should be noted that only the alpha isomer and isomeric mixtures
(consisting predominantly of the alpha isomer) are produced commercially; the purified beta isomer is not produced at this time.
Clear, yellow, mobile liquid with fresh citrus odour; mixes with water.

PHYSICAL PROPERTIES

Liquid.
Mixes with water.
Melting Range (°C): Not

Molecular Weight: Not Applicable Boiling Range (°C): 100 Available

Specific Gravity (water=1): 1.0 Solubility in water (g/L): Miscible pH (as supplied):

pH (1% solution): Not Available Vapour Pressure (kPa): Not Available \'\/lgltaxlleaﬁ):brlr;ponent (%evol):
. . . ) . . . Flash Point (°C): Not

Evaporation Rate: Not Available Relative Vapour Density (air=1): Not Available Applicable

Lower Explosive Limit (%): 1.4% (Dipropylene Upper Explosive Limit (%): 10.4% (Dipropylene  Autoignition Temp (°C): Not

glycol monomethyl ether) glycol monomethyl ether) Available

Decomposition Temp (°C): Not Available State: Liquid Viscosity: Not Available

Section 10 - CHEMICAL STABILITY
CONDITIONS CONTRIBUTING TO INSTABILITY

]

m  Presence of incompatible materials.

B Product is considered stable.

m  Hazardous polymerisation will not occur.

For incompatible materials - refer to Section 7 - Handling and Storage.

Section 11 - TOXICOLOGICAL INFORMATION
POTENTIAL HEALTH EFFECTS

ACUTE HEALTH EFFECTS

SWALLOWED

m Accidental ingestion of the material may be damaging to the health of the individual.

Ingestion of anionic surfactants may produce diarrhoea, bloated stomach, and occasional vomiting.

EYE

m If applied to the eyes, this material causes severe eye damage.

Direct eye contact with some anionic surfactants in high concentration can cause severe damage to the cornea. Low

http://jr.chemwatch.net/mybackpack/msds.exe?’mode=SAP&cwno=6122-75&cname=... 16/02/2010
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concentrations can cause discomfort, excess blood flow, and corneal clouding and swelling. Recovery may take several days.
SKIN

m Skin contact is not thought to have harmful health effects (as classified under EC Directives); the material may still produce
health damage following entry through wounds, lesions or abrasions.

Repeated exposure may cause skin cracking, flaking or drying following normal handling and use.

There is some evidence to suggest that this material can cause inflammation of the skin on contact in some persons.

Anionic surfactants can cause skin redness and pain, as well as a rash. Cracking, scaling and blistering can occur.

Open cuts, abraded or irritated skin should not be exposed to this material.

Entry into the blood-stream, through, for example, cuts, abrasions or lesions, may produce systemic injury with harmful effects.
Examine the skin prior to the use of the material and ensure that any external damage is suitably protected.

INHALED

m The material is not thought to produce either adverse health effects or irritation of the respiratory tract following inhalation (as
classified by EC Directives using animal models). Nevertheless, adverse systemic effects have been produced following exposure
of animals by at least one other route and good hygiene practice requires that exposure be kept to a minimum and that suitable
control measures be used in an occupational setting.

Not normally a hazard due to non-volatile nature of product.

CHRONIC HEALTH EFFECTS

m Substance accumulation, in the human body, may occur and may cause some concern following repeated or long-term
occupational exposure.

There is some evidence that inhaling this product is more likely to cause a sensitisation reaction in some persons compared to the
general population.

There is limited evidence that, skin contact with this product is more likely to cause a sensitisation reaction in some persons
compared to the general population.

Prolonged or repeated skin contact may cause degreasing with drying, cracking and dermatitis following..

There has been concern that this material can cause cancer or mutations, but there is not enough data to make an assessment.
Although polymer with a molecular weight of more than 10000 are normally considered to be of low concern, this does not apply to
water-absorbing polymers.

A two year cancer study on rats, with high molecular weight polyacrylate (1 million), with no reactive functional group, showed an
increase in lung tumours and scarring.

TOXICITY AND IRRITATION

m unless otherwise specified data extracted from RTECS - Register of Toxic Effects of Chemical Substances.

m for propylene glycol ethers (PGEs):

Typical propylene glycol ethers include propylene glycol n-butyl ether (PnB); dipropylene glycol n-butyl ether (DPnB); dipropylene
glycol methyl ether acetate (DPMA); tripropylene glycol methyl ether (TPM).

Testing of a wide variety of propylene glycol ethers Testing of a wide variety of propylene glycol ethers has shown that propylene
glycol-based ethers are less toxic than some ethers of the ethylene series. The common toxicities associated with the lower
molecular weight homologues of the ethylene series, such as adverse effects on reproductive organs, the developing embryo and
fetus, blood (haemolytic effects), or thymus, are not seen with the commercial-grade propylene glycol ethers. In the ethylene series,
metabolism of the terminal hydroxyl group produces an alkoxyacetic acid. The reproductive and developmental toxicities of the
lower molecular weight homologues in the ethylene series are due specifically to the formation of methoxyacetic and ethoxyacetic
acids.

Longer chain length homologues in the ethylene series are not associated with the reproductive toxicity but can cause haemolysis
in sensitive species, also through formation of an alkoxyacetic acid. The predominant alpha isomer of all the PGEs
(thermodynamically favored during manufacture of PGEs) is a secondary alcohol incapable of forming an alkoxypropionic acid. In
contrast beta-isomers are able to form the alkoxypropionic acids and these are linked to teratogenic effects (and possibly
haemolytic effects).

This alpha isomer comprises greater than 95% of the isomeric mixture in the commercial product.

Because the alpha isomer cannot form an alkoxypropionic acid, this is the most likely reason for the lack of toxicity shown by the
PGEs as distinct from the lower molecular weight ethylene glycol ethers. More importantly, however, very extensive empirical test
data show that this class of commercial-grade glycol ether presents a low toxicity hazard. PGEs, whether mono, di- or tripropylene
glycol-based (and no matter what the alcohol group), show a very similar pattern of low to non-detectable toxicity of any type at
doses or exposure levels greatly exceeding those showing pronounced effects from the ethylene series. One of the primary
metabolites of the propylene glycol ethers is propylene glycol, which is of low toxicity and completely metabolised in the body.

As a class, the propylene glycol ethers are rapidly absorbed and distributed throughout the body when introduced by inhalation or
oral exposure. Dermal absorption is somewhat slower but subsequent distribution is rapid. Most excretion for PGEs is via the urine
and expired air. A small portion is excreted in the faeces.

As a group PGEs exhibits low acute toxicity by the oral, dermal, and inhalation routes. Rat oral LD50s range from >3,000 mg/kg
(PnB) to >5,000 mg/kg (DPMA). Dermal LD50s are all > 2,000 mg/kg (PnB, & DPnB; where no deaths occurred), and ranging up to
>15,000 mg/kg (TPM). Inhalation LC50 values were higher than 5,000 mg/m3 for DPMA (4-hour exposure), and TPM (1-hour
exposure). For DPnB the 4-hour LC50 is >2,040 mg/m3. For PnB, the 4-hour LC50 was >651 ppm (>3,412 mg/m3), representing
the highest practically attainable vapor level. No deaths occurred at these concentrations. PnB and TPM are moderately irritating to
eyes while the remaining category members are only slightly irritating to nonirritating. PnB is moderately irritating to skin while the
remaining category members are slightly to non-irritating

None are skin sensitisers.

In repeated dose studies ranging in duration from 2 to 13 weeks, few adverse effects were found even at high exposure levels and
effects that did occur were mild in nature. By the oral route of administration, NOAELs of 350 mg/kg-d (PnB — 13 wk) and 450
mg/kg-d (DPnB — 13 wk) were observed for liver and kidney weight increases (without accompanying histopathology). LOAELSs for
these two chemicals were 1000 mg/kg-d (highest dose tested).

Dermal repeated-dose toxicity tests have been performed for many PGEs. For PnB, no effects were seen in a 13-wk study at doses
as high as 1,000 mg/kg-d. A dose of 273 mg/kg-d constituted a LOAEL (increased organ weights without histopathology) in a 13-
week dermal study for DPnB. For TPM, increased kidney weights (no histopathology) and transiently decreased body weights were
found at a dose of 2,895 mg/kg-d in a 90-day study in rabbits. By inhalation, no effects were observed in 2-week studies in rats at
the highest tested concentrations of 3244 mg/m3 (600 ppm) for PnB and 2,010 mg/m3 (260 ppm) for DPnB. TPM caused increased
liver weights without histopathology by inhalation in a 2-week study at a LOAEL of 360 mg/m3 (43 ppm). In this study, the highest
tested TPM concentration, 1010 mg/m3 (120 ppm), also caused increased liver weights without accompanying histopathology.

http://jr.chemwatch.net/mybackpack/msds.exe?’mode=SAP&cwno=6122-75&cname=... 16/02/2010
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Although no repeated-dose studies are available for the oral route for TPM, or for any route for DPMA, it is anticipated that these
chemicals would behave similarly to other category members.

One and two-generation reproductive toxicity testing has been conducted in mice, rats, and rabbits via the oral or inhalation routes
of exposure on PM and PMA. In an inhalation rat study using PM, the NOAEL for parental toxicity is 300 ppm (1106 mg/m3) with
decreases in body and organ weights occurring at the LOAEL of 1000 ppm (3686 mg/m3). For offspring toxicity the NOAEL is 1000
ppm (3686 mg/m3), with decreased body weights occurring at 3000 ppm (11058 mg/m3). For PMA, the NOAEL for parental and
offspring toxicity is 1000 mg/kg/d. in a two generation gavage study in rats. No adverse effects were found on reproductive organs,
fertility rates, or other indices commonly monitored in such studies. In addition, there is no evidence from histopathological data
from repeated-dose studies for the category members that would indicate that these chemicals would pose a reproductive hazard
to human health.

In developmental toxicity studies many PGEs have been tested by various routes of exposure and in various species at significant
exposure levels and show no frank developmental effects. Due to the rapid hydrolysis of DPMA to DPM, DPMA would not be
expected to show teratogenic effects. At high doses where maternal toxicity occurs (e.g., significant body weight loss), an
increased incidence of some anomalies such as delayed skeletal ossification or increased 13th ribs, have been reported.
Commercially available PGEs showed no teratogenicity.

The weight of the evidence indicates that propylene glycol ethers are not likely to be genotoxic. In vitro, negative results have been
seen in a number of assays for PnB, DPnB, DPMA and TPM. Positive results were only seen in 3 out of 5 chromosome aberration
assays in mammalian cells with DPnB. However, negative results were seen in a mouse micronucleus assay with DPnB and PM.
Thus, there is no evidence to suggest these PGEs would be genotoxic in vivo. In a 2-year bioassay on PM, there were no
statistically significant increases in tumors in rats and mice.

Contact allergies quickly manifest themselves as contact eczema, more rarely as urticaria or Quincke's oedema. The pathogenesis
of contact eczema involves a cell-mediated (T lymphocytes) immune reaction of the delayed type. Other allergic skin reactions, e.g.
contact urticaria, involve antibody-mediated immune reactions. The significance of the contact allergen is not simply determined by
its sensitisation potential: the distribution of the substance and the opportunities for contact with it are equally important. A weakly
sensitising substance which is widely distributed can be a more important allergen than one with stronger sensitising potential with
which few individuals come into contact. From a clinical point of view, substances are noteworthy if they produce an allergic test
reaction in more than 1% of the persons tested.

WARNING: This substance has been classified by the IARC as Group 2B: Possibly Carcinogenic to Humans.

Linear alkylbenzene sulfonates (LAS) are classified as Irritant (Xi) with the risk phrases R38 (Irritating to skin) and R41 (Risk of
serious damage to eyes) according to CESIO (CESIO 2000). LAS are not included in Annex 1 of list of dangerous substances of
Council Directive 67/548/EEC.

LAS are readily absorbed by the gastrointestinal tract after oral administration in animals. LAS are not readily absorbed through the
skin (IPCS 1996). The bulk is metabolized in the liver to sulfophenylic carboxyl acids. The metabolites are excreted primarily via the
urine and faeces. The main urinary metabolites in rats are sulfophenyl butanoic acid and sulfophenyl pentanoic acid. Accumulation
of LAS or its main metabolites has not been established in any organ after repeated oral ingestion.

No serious injuries or fatalities in man have been reported following accidental ingestion of LAS-containing detergent. The main
clinical signs observed after oral administration to rats of doses near or greater than the LD50 values consisted of reduced
voluntary activity, diarrhoea, weakness etc. Death usually occurred within 24 hours of administration. Rats appear to be more
sensitive to LAS than mice.

LAS and branched alkylbenzene sulfonates may cause irritation of the eyes, skin and mucous membranes. LAS are relatively more
irritating to the skin than the corresponding branched alkylbenzene sulfonates. The potential of LAS to irritate the skin depends on
the concentration applied. LAS have been classified as irritating to skin at concentrations above 20% according to EU-criteria.
Human skin can tolerate contact with solution of up to 1% LAS for 24 hours resulting in only mild irritation. Application of > 5% LAS
to the eyes of rabbits produced irritation. Concentration of < 0.1% LAS produced mild to no irritation.

Skin sensitization was not seen in 2,294 volunteers exposed to LAS or in 17,887 exposed to formulations of LAS.

A feeding study indicated that LAS, when administered for 2 years at extremely high levels (0.5%) in the diets to rats, produced no
adverse effects on growth, health or feed efficiency.

The mutagenic potential of LAS was tested using Salmonella typhimurium strains, using Ames test. In these studies, LAS was not
mutagenic. The available long-term studies are inadequate for evaluating the carcinogenic potential of LAS in laboratory animals.
The studies available (oral administration to rats and mice) do not show any evidence of carcinogenicity.

In general no specific effect of LAS on reproductive processes has been seen, although dosages causing maternal toxicity may
also induce some effects on reproduction. No teratogenic effects attributed to LAS exposure have been observed.

Environmental and Health Assessment of Substances in Household Detergents and Cosmetic Detergent Products, Environment
Project, 615, 2001. Torben Madsen et al: Miljoministeriet (Danish Environmental Protection Agency).

Asthma-like symptoms may continue for months or even years after exposure to the material ceases. This may be due to a non-
allergenic condition known as reactive airways dysfunction syndrome (RADS) which can occur following exposure to high levels of
highly irritating compound. Key criteria for the diagnosis of RADS include the absence of preceding respiratory disease, in a non-
atopic individual, with abrupt onset of persistent asthma-like symptoms within minutes to hours of a documented exposure to the
irritant. A reversible airflow pattern, on spirometry, with the presence of moderate to severe bronchial hyperreactivity on
methacholine challenge testing and the lack of minimal lymphocytic inflammation, without eosinophilia, have also been included in
the criteria for diagnosis of RADS. RADS (or asthma) following an irritating inhalation is an infrequent disorder with rates related to
the concentration of and duration of exposure to the irritating substance. Industrial bronchitis, on the other hand, is a disorder that
occurs as result of exposure due to high concentrations of irritating substance (often particulate in nature) and is completely
reversible after exposure ceases. The disorder is characterised by dyspnea, cough and mucus production.

DIPROPYLENE GLYCOL MONOMETHYL ETHER:

m unless otherwise specified data extracted from RTECS - Register of Toxic Effects of Chemical Substances.

TOXICITY IRRITATION
Oral (rat) LD50: 5135 mg/kg Eye (human): 8 mg - Mild
Dermal (Rabbit) LD50: 9500 mg/kg Skin (rabbit): 238 mg - Mild

Eye (rabbit): 500 mg/24hr - Mild
Skin (rabbit): 500 mg (open)-Mild

m Asthma-like symptoms may continue for months or even years after exposure to the material ceases. This may be due to a non-
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allergenic condition known as reactive airways dysfunction syndrome (RADS) which can occur following exposure to high levels of
highly irritating compound. Key criteria for the diagnosis of RADS include the absence of preceding respiratory disease, in a non-
atopic individual, with abrupt onset of persistent asthma-like symptoms within minutes to hours of a documented exposure to the
irritant. A reversible airflow pattern, on spirometry, with the presence of moderate to severe bronchial hyperreactivity on
methacholine challenge testing and the lack of minimal lymphocytic inflammation, without eosinophilia, have also been included in
the criteria for diagnosis of RADS. RADS (or asthma) following an irritating inhalation is an infrequent disorder with rates related to
the concentration of and duration of exposure to the irritating substance. Industrial bronchitis, on the other hand, is a disorder that
occurs as result of exposure due to high concentrations of irritating substance (often particulate in nature) and is completely
reversible after exposure ceases. The disorder is characterised by dyspnea, cough and mucus production.

The material may be irritating to the eye, with prolonged contact causing inflammation. Repeated or prolonged exposure to
irritants may produce conjunctivitis.

The material may cause skin irritation after prolonged or repeated exposure and may produce on contact skin redness, swelling,
the production of vesicles, scaling and thickening of the skin.

for propylene glycol ethers (PGEs):

Typical propylene glycol ethers include propylene glycol n-butyl ether (PnB); dipropylene glycol n-butyl ether (DPnB); dipropylene
glycol methyl ether acetate (DPMA); tripropylene glycol methyl ether (TPM).

Testing of a wide variety of propylene glycol ethers Testing of a wide variety of propylene glycol ethers has shown that propylene
glycol-based ethers are less toxic than some ethers of the ethylene series. The common toxicities associated with the lower
molecular weight homologues of the ethylene series, such as adverse effects on reproductive organs, the developing embryo and
fetus, blood (haemolytic effects), or thymus, are not seen with the commercial-grade propylene glycol ethers. In the ethylene
series, metabolism of the terminal hydroxyl group produces an alkoxyacetic acid. The reproductive and developmental toxicities of
the lower molecular weight homologues in the ethylene series are due specifically to the formation of methoxyacetic and
ethoxyacetic acids.

Longer chain length homologues in the ethylene series are not associated with the reproductive toxicity but can cause haemolysis
in sensitive species, also through formation of an alkoxyacetic acid. The predominant alpha isomer of all the PGEs
(thermodynamically favored during manufacture of PGEs) is a secondary alcohol incapable of forming an alkoxypropionic acid. In
contrast beta-isomers are able to form the alkoxypropionic acids and these are linked to teratogenic effects (and possibly
haemolytic effects).

This alpha isomer comprises greater than 95% of the isomeric mixture in the commercial product.

Because the alpha isomer cannot form an alkoxypropionic acid, this is the most likely reason for the lack of toxicity shown by the
PGEs as distinct from the lower molecular weight ethylene glycol ethers. More importantly, however, very extensive empirical test
data show that this class of commercial-grade glycol ether presents a low toxicity hazard. PGEs, whether mono, di- or tripropylene
glycol-based (and no matter what the alcohol group), show a very similar pattern of low to non-detectable toxicity of any type at
doses or exposure levels greatly exceeding those showing pronounced effects from the ethylene series. One of the primary
metabolites of the propylene glycol ethers is propylene glycol, which is of low toxicity and completely metabolised in the body.

As a class, the propylene glycol ethers are rapidly absorbed and distributed throughout the body when introduced by inhalation or
oral exposure. Dermal absorption is somewhat slower but subsequent distribution is rapid. Most excretion for PGEs is via the
urine and expired air. A small portion is excreted in the faeces.

As a group PGEs exhibits low acute toxicity by the oral, dermal, and inhalation routes. Rat oral LD50s range from >3,000 mg/kg

(PnB) to >5,000 mg/kg (DPMA). Dermal LD50s are all > 2,000 mg/kg (PnB, & DPnB; where no deaths occurred), and ranging up
to >15,000 mg/kg (TPM). Inhalation LC50 values were higher than 5,000 mg/m3 for DPMA (4-hour exposure), and TPM (1-hour

exposure). For DPnB the 4-hour LC50 is >2,040 mg/m3. For PnB, the 4-hour LC50 was >651 ppm (>3,412 mg/m3), representing
the highest practically attainable vapor level. No deaths occurred at these concentrations. PnB and TPM are moderately irritating
to eyes while the remaining category members are only slightly irritating to nonirritating. PnB is moderately irritating to skin while

the remaining category members are slightly to non-irritating

None are skin sensitisers.

In repeated dose studies ranging in duration from 2 to 13 weeks, few adverse effects were found even at high exposure levels
and effects that did occur were mild in nature. By the oral route of administration, NOAELSs of 350 mg/kg-d (PnB — 13 wk) and 450
mg/kg-d (DPnB — 13 wk) were observed for liver and kidney weight increases (without accompanying histopathology). LOAELs for
these two chemicals were 1000 mg/kg-d (highest dose tested).

Dermal repeated-dose toxicity tests have been performed for many PGEs. For PnB, no effects were seen in a 13-wk study at
doses as high as 1,000 mg/kg-d. A dose of 273 mg/kg-d constituted a LOAEL (increased organ weights without histopathology) in
a 13-week dermal study for DPnB. For TPM, increased kidney weights (no histopathology) and transiently decreased body
weights were found at a dose of 2,895 mg/kg-d in a 90-day study in rabbits. By inhalation, no effects were observed in 2-week
studies in rats at the highest tested concentrations of 3244 mg/m3 (600 ppm) for PnB and 2,010 mg/m3 (260 ppm) for DPnB.
TPM caused increased liver weights without histopathology by inhalation in a 2-week study at a LOAEL of 360 mg/m3 (43 ppm).
In this study, the highest tested TPM concentration, 1010 mg/m3 (120 ppm), also caused increased liver weights without
accompanying histopathology. Although no repeated-dose studies are available for the oral route for TPM, or for any route for
DPMA, it is anticipated that these chemicals would behave similarly to other category members.

One and two-generation reproductive toxicity testing has been conducted in mice, rats, and rabbits via the oral or inhalation routes
of exposure on PM and PMA. In an inhalation rat study using PM, the NOAEL for parental toxicity is 300 ppm (1106 mg/m3) with
decreases in body and organ weights occurring at the LOAEL of 1000 ppm (3686 mg/m3). For offspring toxicity the NOAEL is
1000 ppm (3686 mg/m3), with decreased body weights occurring at 3000 ppm (11058 mg/m3). For PMA, the NOAEL for parental
and offspring toxicity is 1000 mg/kg/d. in a two generation gavage study in rats. No adverse effects were found on reproductive
organs, fertility rates, or other indices commonly monitored in such studies. In addition, there is no evidence from
histopathological data from repeated-dose studies for the category members that would indicate that these chemicals would pose
a reproductive hazard to human health.

In developmental toxicity studies many PGEs have been tested by various routes of exposure and in various species at significant
exposure levels and show no frank developmental effects. Due to the rapid hydrolysis of DPMA to DPM, DPMA would not be
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expected to show teratogenic effects. At high doses where maternal toxicity occurs (e.g., significant body weight loss), an
increased incidence of some anomalies such as delayed skeletal ossification or increased 13th ribs, have been reported.
Commercially available PGEs showed no teratogenicity.

The weight of the evidence indicates that propylene glycol ethers are not likely to be genotoxic. In vitro, negative results have
been seen in a number of assays for PnB, DPnB, DPMA and TPM. Positive results were only seen in 3 out of 5 chromosome
aberration assays in mammalian cells with DPnB. However, negative results were seen in a mouse micronucleus assay with
DPnB and PM. Thus, there is no evidence to suggest these PGEs would be genotoxic in vivo. In a 2-year bioassay on PM, there
were no statistically significant increases in tumors in rats and mice.

WATER:

m No significant acute toxicological data identified in literature search.

SKIN

dipropylene glycol monomethyl ether Australia Exposure Standards - Skin Notes Sk

Section 12 - ECOLOGICAL INFORMATION

m Toxic to aquatic organisms.

m Do NOT allow product to come in contact with surface waters or to intertidal areas below the mean high water mark. Do not
contaminate water when cleaning equipment or disposing of equipment wash-waters.

Wastes resulting from use of the product must be disposed of on site or at approved waste sites.

m for propylene glycol ethers:

Environmental fate:

Most are liquids at room temperature and all are water-soluble.

Typical propylene glycol ethers include propylene glycol n-butyl ether (PnB); dipropylene glycol n-butyl ether (DPnB); dipropylene
glycol methyl ether acetate (DPMA); tripropylene glycol methyl ether (TPM)

Environmental fate: Log octanol-water partition coefficients (log Kow's) range from 0.309 for TPM to 1.523 for DPnB. Calculated
BCFs range from 1.47 for DPnB to 3.16 for DPMA and TPM, indicating low bioaccumulation. Henry's Law Constants, which
indicate propensity to partition from water to air, are low for all category members, ranging from 5.7 x 10-9 atm-m3/mole for TPM to
2.7 x10-9 atm-m3/mole for PnB. Fugacity modeling indicates that most propylene glycol ethers are likely to partition roughly equally
into the soil and water compartments in the environment with small to negligible amounts remaining in other environmental
compartments (air, sediment, and aquatic biota). Propylene glycol ethers are unlikely to persist in the environment. Once in air, the
half-life of the category members due to direct reactions with photochemically generated hydroxyl radicals, range from 2.0 hours for
TPM to 4.6 hours for PnB. In water, most members of this family are "readily biodegradable" under aerobic conditions. (DPMA
degraded within 28 days (and within the specified 10-day window) but only using pre-adapted or "acclimated" inoculum.). In soil,
biodegradation is rapid for PM and PMA.

Ecotoxicity:

Acute aquatic toxicity testing indicates low toxicity for both ethers and acetates. For ethers, effect concentrations are > 500 mg/L.
For acetates, effect concentrations are > 151 mg/L.

m Octanol/water partition coefficients cannot easily be determined for surfactants because one part of the molecule is hydrophilic
and the other part is hydrophobic. Consequently they tend to accumulate at the interface and are not extracted into one or other of
the liquid phases. As a result surfactants are expected to transfer slowly, for example, from water into the flesh of fish. During this
process, readily biodegradable surfactants are expected to be metabolised rapidly during the process of bioaccumulation. This was
emphasised by the OECD Expert Group stating that chemicals are not to be considered to show bioaccumulation potential if they
are readily biodegradable.

Several anionic and nonionic surfactants have been investigated to evaluate their potential to bioconcentrate in fish. BCF values
(BCF - bioconcentration factor) ranging from 1 to 350 were found. These are absolute maximum values, resulting from the
radiolabelling technique used. In all these studies, substantial oxidative metabolism was found resulting in the highest radioactivity
in the gall bladder. This indicates liver transformation of the parent compound and biliary excretion of the metabolised compounds,
so that "real" bioconcentration is overstated. After correction it can be expected that "real" parent BCF values are one order of
magnitude less than those indicated above, i.e. "real" BCF is <100. Therefore the usual data used for classification by EU directives
to determine whether a substance is "Dangerous to the "Environment" has little bearing on whether the use of the surfactant is
environmentally acceptable.

m Linear alkylbenzene sulfonates (LABS) are generally biodegradable.

The initial step in the biodegradation of LABS under aerobic conditions is an omega -oxidation of the terminal methyl group of the
alkyl chain to form a carboxylic acid. Further degradation proceeds by a stepwise shortening of the alkyl chain by beta -oxidation
leaving a short-chain sulfophenyl carboxylic acid. In the presence of molecular oxygen the aromatic ring structure hydrolyses to
form a dihydroxy-benzene structure which is opened before desulfonation of the formed sulfonated dicarboxylic acid. The final
degradation steps have not been investigated in details but are likely to occur by general bacterial metabolic routes involving a total
mineralisation and assimilation into biomass . Both the initial omega -oxidation and the hydroxylation of the ring structure of LAS
require molecular oxygen, and they are not expected to take place under anoxic conditions.

The BioConcentration Factor (BCF) tends to increase with increasing alkyl chain length but also the position of the aryl sulfonate
moiety was important. A higher BCF was seen for linear alkyl benzenesulfonate isomers with the aryl sulfonate attached.

Numerous studies have been performed to determine the effects of LABS towards aquatic organisms. The aquatic effect
concentrations that were observed in these studies are highly variable. This variation is partly related to the testing of different
isomers and homologues, but it may also be due to the specific test conditions and species. The length of the alkyl chain is an
important factor determining the aquatic toxicity. In general, the homologues with the highest number of carbons in the alkyl chain
are more toxic than are those with shorter alkyl chains. Today, commercial LABS have a homologue distribution between C10 and
C13 with a typical average alkyl chain length of C11.6. The widest range in the toxicity of LABS towards species belonging to the
same group is found for algae Approximately 90% of the data found in the literature fall between 0.1 and 100 mg/l. Typical ranges
of EC50 values are 1 to 100 mg/l for fresh water species and < 1 to 10 mg/l for marine species. A very low EC100 value of 0.025
mg/l was determined for Gymnodium breve. Previous studies in which Gymnodium breve was exposed with AES confirm that this
species is highly sensitive to surfactants, and occasionally available data for Gymnodium breve should therefore not be used for
comparison of the aquatic toxicity between various surfactants.

LC50 values have been found in the range of 1 to 10 mg/l when Daphnia magna were exposed with LABS homologues between
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C10 and C13. The acute toxicity of LABS to Daphnia magna generally increases with increasing alkyl chain length. A study with the
marine crustacean Acartia tonsa indicated that a C10-13 LAS affected the survival at 0.54 mg/l (LC50) and the development rate at
0.51 mg/I (EC50) after 8 days of exposure. The 48 h-LC50 that was obtained in the same study with Acartia tonsa was 2.1 mg/l.
Metabolites from biotransformation of LABS are reported to have a much lower toxicity to invertebrates compared to the toxicity of
the intact surfactant.

The toxicity of LABS to fish generally increases with increasing alkyl chain length, and approximately a 10-fold difference in toxicity
between homologues separated by two carbon atoms has been observed. As also noted for invertebrates, fish are less susceptible
to metabolites from biotransformation of LABS . LC50 values below 1 mg/l were found for C11.9 (0.71 mg/l), C13 and C14 (both 0.4
mg/l) in studies with fathead minnow.

LABS sorb to sediment with partition coefficients of 50 to 1,000. The toxicity of LABS bound to sediment is relatively low compared
to LABS in solution. NOEC and LOEC values were as high as 319 and 993 mg LABS/kg, respectively, for the sediment-living
Chironomus riparius. The corresponding NOEC for LABS in solution was as low as 2.4 mg/l indicating that only a small fraction of
the sorbed LABS was bioavailable. LABS dissolved in water may also cause chronic effects like reduction of the growth rate of the
marine mussel Mytilus galloprovincialis. LABS sorbed to sediments did not have similar effects.

Environmental and Health Assessment of Substances in Household Detergents and Cosmetic Detergent Products, Environment
Project, 615, 2001. Torben Madsen et al: Miljoministeriet (Danish Environmental Protection Agency).

m For 2-bromo-2-nitropropan-1,3-diol (Bronopol)

Environmental fate:

One hydrolysis study indicates that bronopol appears to hydrolyse slowly at acidic or neutral pH conditions. Bronopol decomposes
in aqueous solution on exposure to light. Increases in temperature increase decomposition.

Ecotoxicity:

Bird LD50: mallard duck 510 mg/kg

Bird dietary LC50: quail 4488 ppm

Daphnia magna EC50 (48 h): 1.4 mg/l

Fish LC50: trout 41.5 ppm.

m DO NOT discharge into sewer or waterways.

Refer to data for ingredients, which follows:

JASOL TITAN SHOWER & BATHROOM CLEANER:

DIPROPYLENE GLYCOL MONOMETHYL ETHER:

n for propylene glycol ethers:

Environmental fate:

Most are liquids at room temperature and all are water-soluble.

Typical propylene glycol ethers include propylene glycol n-butyl ether (PnB); dipropylene glycol n-butyl ether (DPnB); dipropylene
glycol methyl ether acetate (DPMA); tripropylene glycol methyl ether (TPM)

Environmental fate: Log octanol-water partition coefficients (log Kow's) range from 0.309 for TPM to 1.523 for DPnB. Calculated
BCFs range from 1.47 for DPnB to 3.16 for DPMA and TPM, indicating low bioaccumulation. Henry's Law Constants, which
indicate propensity to partition from water to air, are low for all category members, ranging from 5.7 x 10-9 atm-m3/mole for TPM to
2.7 x10-9 atm-m3/mole for PnB. Fugacity modeling indicates that most propylene glycol ethers are likely to partition roughly equally
into the soil and water compartments in the environment with small to negligible amounts remaining in other environmental
compartments (air, sediment, and aquatic biota). Propylene glycol ethers are unlikely to persist in the environment. Once in air, the
half-life of the category members due to direct reactions with photochemically generated hydroxyl radicals, range from 2.0 hours for
TPM to 4.6 hours for PnB. In water, most members of this family are "readily biodegradable" under aerobic conditions. (DPMA
degraded within 28 days (and within the specified 10-day window) but only using pre-adapted or "acclimated" inoculum.). In soil,
biodegradation is rapid for PM and PMA.

Ecotoxicity:

Acute aquatic toxicity testing indicates low toxicity for both ethers and acetates. For ethers, effect concentrations are > 500 mg/L.
For acetates, effect concentrations are > 151 mg/L.

JASOL TITAN SHOWER & BATHROOM CLEANER:

m Toxic to aquatic organisms.

m Do NOT allow product to come in contact with surface waters or to intertidal areas below the mean high water mark. Do not
contaminate water when cleaning equipment or disposing of equipment wash-waters.

Wastes resulting from use of the product must be disposed of on site or at approved waste sites.

m Octanol/water partition coefficients cannot easily be determined for surfactants because one part of the molecule is hydrophilic
and the other part is hydrophobic. Consequently they tend to accumulate at the interface and are not extracted into one or other of
the liquid phases. As a result surfactants are expected to transfer slowly, for example, from water into the flesh of fish. During this
process, readily biodegradable surfactants are expected to be metabolised rapidly during the process of bioaccumulation. This was
emphasised by the OECD Expert Group stating that chemicals are not to be considered to show bioaccumulation potential if they
are readily biodegradable.

Several anionic and nonionic surfactants have been investigated to evaluate their potential to bioconcentrate in fish. BCF values
(BCF - bioconcentration factor) ranging from 1 to 350 were found. These are absolute maximum values, resulting from the
radiolabelling technique used. In all these studies, substantial oxidative metabolism was found resulting in the highest radioactivity
in the gall bladder. This indicates liver transformation of the parent compound and biliary excretion of the metabolised compounds,
so that "real" bioconcentration is overstated. After correction it can be expected that "real" parent BCF values are one order of
magnitude less than those indicated above, i.e. "real" BCF is <100. Therefore the usual data used for classification by EU directives
to determine whether a substance is "Dangerous to the "Environment" has little bearing on whether the use of the surfactant is
environmentally acceptable.

m Linear alkylbenzene sulfonates (LABS) are generally biodegradable.

The initial step in the biodegradation of LABS under aerobic conditions is an omega -oxidation of the terminal methyl group of the
alkyl chain to form a carboxylic acid. Further degradation proceeds by a stepwise shortening of the alkyl chain by beta -oxidation
leaving a short-chain sulfophenyl carboxylic acid. In the presence of molecular oxygen the aromatic ring structure hydrolyses to
form a dihydroxy-benzene structure which is opened before desulfonation of the formed sulfonated dicarboxylic acid. The final
degradation steps have not been investigated in details but are likely to occur by general bacterial metabolic routes involving a total
mineralisation and assimilation into biomass . Both the initial omega -oxidation and the hydroxylation of the ring structure of LAS
require molecular oxygen, and they are not expected to take place under anoxic conditions.

The BioConcentration Factor (BCF) tends to increase with increasing alkyl chain length but also the position of the aryl sulfonate
moiety was important. A higher BCF was seen for linear alkyl benzenesulfonate isomers with the aryl sulfonate attached.

Numerous studies have been performed to determine the effects of LABS towards aquatic organisms. The aquatic effect
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concentrations that were observed in these studies are highly variable. This variation is partly related to the testing of different
isomers and homologues, but it may also be due to the specific test conditions and species. The length of the alkyl chain is an
important factor determining the aquatic toxicity. In general, the homologues with the highest number of carbons in the alkyl chain
are more toxic than are those with shorter alkyl chains. Today, commercial LABS have a homologue distribution between C10 and
C13 with a typical average alkyl chain length of C11.6. The widest range in the toxicity of LABS towards species belonging to the
same group is found for algae Approximately 90% of the data found in the literature fall between 0.1 and 100 mg/l. Typical ranges
of EC50 values are 1 to 100 mg/l for fresh water species and < 1 to 10 mg/l for marine species. A very low EC100 value of 0.025
mg/l was determined for Gymnodium breve. Previous studies in which Gymnodium breve was exposed with AES confirm that this
species is highly sensitive to surfactants, and occasionally available data for Gymnodium breve should therefore not be used for
comparison of the aquatic toxicity between various surfactants.

LC50 values have been found in the range of 1 to 10 mg/l when Daphnia magna were exposed with LABS homologues between
C10 and C13. The acute toxicity of LABS to Daphnia magna generally increases with increasing alkyl chain length. A study with the
marine crustacean Acartia tonsa indicated that a C10-13 LAS affected the survival at 0.54 mg/l (LC50) and the development rate at
0.51 mg/I (EC50) after 8 days of exposure. The 48 h-LC50 that was obtained in the same study with Acartia tonsa was 2.1 mg/l.
Metabolites from biotransformation of LABS are reported to have a much lower toxicity to invertebrates compared to the toxicity of
the intact surfactant.

The toxicity of LABS to fish generally increases with increasing alkyl chain length, and approximately a 10-fold difference in toxicity
between homologues separated by two carbon atoms has been observed. As also noted for invertebrates, fish are less susceptible
to metabolites from biotransformation of LABS . LC50 values below 1 mg/l were found for C11.9 (0.71 mg/l), C13 and C14 (both 0.4
mg/l) in studies with fathead minnow.

LABS sorb to sediment with partition coefficients of 50 to 1,000. The toxicity of LABS bound to sediment is relatively low compared
to LABS in solution. NOEC and LOEC values were as high as 319 and 993 mg LABS/kg, respectively, for the sediment-living
Chironomus riparius. The corresponding NOEC for LABS in solution was as low as 2.4 mg/l indicating that only a small fraction of
the sorbed LABS was bioavailable. LABS dissolved in water may also cause chronic effects like reduction of the growth rate of the
marine mussel Mytilus galloprovincialis. LABS sorbed to sediments did not have similar effects.

Environmental and Health Assessment of Substances in Household Detergents and Cosmetic Detergent Products, Environment
Project, 615, 2001. Torben Madsen et al: Miljoministeriet (Danish Environmental Protection Agency).

m For 2-bromo-2-nitropropan-1,3-diol (Bronopol)

Environmental fate:

One hydrolysis study indicates that bronopol appears to hydrolyse slowly at acidic or neutral pH conditions. Bronopol decomposes
in aqueous solution on exposure to light. Increases in temperature increase decomposition.

Ecotoxicity:

Bird LD50: mallard duck 510 mg/kg

Bird dietary LC50: quail 4488 ppm

Daphnia magna EC50 (48 h): 1.4 mg/l

Fish LC50: trout 41.5 ppm.

DIPROPYLENE GLYCOL MONOMETHYL ETHER:

m For glycol ethers:

Environmental fate:

Ether groups are generally stable to hydrolysis in water under neutral conditions and ambient temperatures. OECD guideline
studies indicate ready biodegradability for several glycol ethers although higher molecular weight species seem to biodegrade at a
slower rate. No glycol ethers that have been tested demonstrate marked resistance to biodegradative processes. Upon release to
the atmosphere by evaporation, high boiling glycol ethers are estimated to undergo photodegradation (atmospheric half lives = 2.4-
2.5 hr). When released to water, glycol ethers undergo biodegradation (typically 47-92% after 8-21 days) and have a low potential
for bioaccumulation (log Kow ranges from -1.73 to +0.51).

Ecotoxicity:

Aquatic toxicity data indicate that the tri- and tetra ethylene glycol ethers are "practically non-toxic" to aquatic species. No major
differences are observed in the order of toxicity going from the methyl- to the butyl ethers.

Glycols exert a high oxygen demand for decomposition and once released to th environments cause the death of aquatic
organisms if dissolved oxygen is depleted.

Kow: 0.06

WATER:

Ecotoxicity

Ingredient W;j}ggﬁe' iie;r&stence. Bioaccumulation Mobility
Jasol

Titan

Shower No
& data
Bathroom

Cleaner

dipropylene

glycol No
monomethyl data
ether

water dNa?ta

Section 13 - DISPOSAL CONSIDERATIONS

m Legislation addressing waste disposal requirements may differ by country, state and/ or territory. Each user must refer to laws
operating in their area. In some areas, certain wastes must be tracked.

A Hierarchy of Controls seems to be common - the user should investigate:

®  Reduction,

m Reuse

http://jr.chemwatch.net/mybackpack/msds.exe?’mode=SAP&cwno=6122-75&cname=... 16/02/2010
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m  Recycling

m  Disposal (if all else fails)

This material may be recycled if unused, or if it has not been contaminated so as to make it unsuitable for its intended use. If it has
been contaminated, it may be possible to reclaim the product by filtration, distillation or some other means. Shelf life considerations
should also be applied in making decisions of this type. Note that properties of a material may change in use, and recycling or
reuse may not always be appropriate.

DO NOT allow wash water from cleaning or process equipment to enter drains.

It may be necessary to collect all wash water for treatment before disposal.

In all cases disposal to sewer may be subject to local laws and regulations and these should be considered first.

Where in doubt contact the responsible authority.

Recycle wherever possible.

Consult manufacturer for recycling options or consult local or regional waste management authority for disposal if no suitable
treatment or disposal facility can be identified.

Dispose of by: Burial in a licenced land-fill or incineration in a licenced apparatus (after admixture with suitable combustible
material).

m  Decontaminate empty containers. Observe all label safeguards until containers are cleaned and destroyed.

Section 14 - TRANSPORTATION INFORMATION

HAZCHEM: None (ADG6)
NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS: UN, IATA, IMDG

Section 15 - REGULATORY INFORMATION
POISONS SCHEDULE

None

REGULATIONS

Regulations for ingredients

dipropylene glycol monomethyl ether (CAS: 34590-94-8,12002-25-4,112388-78-0,104512-57-4,83730-60-
3,112-28-7,13429-07-7,20324-32-7,13588-28-8,55956-21-3) is found on the following regulatory lists;
"Australia Exposure Standards","Australia Hazardous Substances","Australia High Volume Industrial Chemical List
(HVICL)","Australia Inventory of Chemical Substances (AICS)","IMO MARPOL 73/78 (Annex ll) - List of Noxious Liquid Substances
Carried in Bulk","International Council of Chemical Associations (ICCA) - High Production Volume List","OECD Representative List
of High Production Volume (HPV) Chemicals"

water (CAS: 7732-18-5) is found on the following regulatory lists;

"Australia Inventory of Chemical Substances (AICS)","GESAMP/EHS Composite List of Hazard Profiles - Hazard evaluation of
substances transported by ships","IMO IBC Code Chapter 18: List of products to which the Code does not apply","OECD
Representative List of High Production Volume (HPV) Chemicals"

No data for Jasol Titan Shower & Bathroom Cleaner (CW: 6122-75)

Section 16 - OTHER INFORMATION
Ingredients with multiple CAS Nos

Ingredient Name CAS
dipropylene glycol monomethyl34590-94-8, 12002-25-4, 112388-78-0, 104512-57-4, 83730-60-3, 112-28-7, 13429-07-7, 20324-32-
ether 7, 13588-28-8, 55956-21-3

m Classification of the preparation and its individual components has drawn on official and authoritative sources as well as
independent review by the Chemwatch Classification committee using available literature references.

A list of reference resources used to assist the committee may be found at:

www.chemwatch.net/references.

m The (M)SDS is a Hazard Communication tool and should be used to assist in the Risk Assessment. Many factors determine
whether the reported Hazards are Risks in the workplace or other settings. Risks may be determined by reference to Exposures
Scenarios. Scale of use, frequency of use and current or available engineering controls must be considered.

This document is copyright. Apart from any fair dealing for the purposes of private
study, research, review or criticism, as permitted under the Copyright Act, no part may
be reproduced by any process without written permission from CHEMWATCH. TEL
(+61 3) 9572 4700.
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