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Section 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME
GLUCOSE REAGENT

OTHER NAMES
hexokinase

PRODUCT USE
In vitro diagnostic procedure used to quantitively measure glucose in human
serum, cerebrospinal fluid, urine and plasma.

SUPPLIER

Company: S D FINE - CHEM LIMITED
Address:

315- 317, T.V.IND.ESTATE,

248 WORLI ROAD,

MUMBAI- 400 030, INDIA
technical@sdfine.com

Telephone: 91- 22 24959898
Telephone: 91- 22 24959899

Fax: 91- 22 24937232

Section 2 - HAZARDS IDENTIFICATION

HAZARD RATINGS

Flammability
Toxicity | [N

Body Contact
Reactivity | I
Chronic

SCALE: Min/Nil=0 Low=1 Moderate=2 High=3 Extreme=4

GHS Classification
Respiratory Sensitizer Category 1
Skin Sensitizer Category 1

$d
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Section 2 - HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

HAZARD

DANGER

Determined by using GHS criteria:

H334 H317

May cause allergic or asthmatic symptoms or breathing difficulties if inhaled
May cause allergic skin reaction

PRECAUTIONARY STATEMENTS

Prevention

Avoid breathing dust/fume/gas/mist/vapours/spray.

Contaminated work clothing should not be allowed out of the workplace.
Wear protective gloves/protective clothing/eye protection/face protection.
In case of inadequate ventilation wear respiratory protection.

Response

IF ON SKIN: Wash with plenty of soap and water.

IF INHALED: If breathing is difficult, remove to fresh air and keep at rest in a position comfortable for
breathing.

If skin irritation or rash occurs: Get medical advice/attention.

If experiencing respiratory symptoms: Call a POISON CENTER or doctor/physician.

Wash contaminated clothing before reuse.

Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS

NAME CAS RN %
hexokinase 9001-51-8 Not spec
(concentration 1500 1U/1)

glucose- 6- phosphate dehydrogenase 9001-40-5 Not spec
(2500 1U/)

triethanolamine 102-71-6 Not spec
(50 mmol)

adenosine triphosphate 56-65-5 Not spec
(1.30 mmol)

NADIDE 53-84-9 Not spec
(0.65 mmol)

stabilisers Not spec
non- reactive filler Not spec

Section 4 - FIRST AID MEASURES

SWALLOWED

m If poisoning occurs, contact a doctor or Poisons Information Centre.

* If swallowed do NOT induce vomiting.

« 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.

continued...
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Section 4 - FIRST AID MEASURES

EYE

m If this product comes in contact with the eyes:

» Wash out immediately with fresh 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.

» Seek medical attention without delay; if pain persists or recurs seek medical attention.

* 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).

» Seek medical attention in event of irritation.

INHALED

« If dust is inhaled, remove from contaminated area.

* Encourage patient to blow nose to ensure clear passage of breathing.
« If irritation or discomfort persists seek medical attention.

NOTES TO PHYSICIAN
m Treat symptomatically.

Section 5 - FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA

» Water spray or fog.

* Foam.

* Dry chemical powder.

* BCF (where regulations permit).
 Carbon dioxide.

FIRE FIGHTING

+ 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 courses.
» Use water delivered as a fine spray to control fire and cool adjacent 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

+ Solid which exhibits difficult combustion or is difficult to ignite.

 Avoid generating dust, particularly clouds of dust in a confined or unventilated space as dusts may form an
explosive mixture with air, and any source of ignition, i.e. flame or spark, will cause fire or explosion.

* Dust clouds generated by the fine grinding of the solid are a particular hazard; accumulations of fine dust
(420 micron or less) may burn rapidly and fiercely if ignited; once initiated larger particles up to 1400
microns diameter will contribute to the propagation of an explosion.

* A dust explosion may release of large quantities of gaseous products; this in turn creates a subsequent
pressure rise of explosive force capable of damaging plant and buildings and injuring people.

+ Usually the initial or primary explosion takes place in a confined space such as plant or machinery, and
can be of sufficient force to damage or rupture the plant. If the shock wave from the primary explosion
enters the surrounding area, it will disturb any settled dust layers, forming a second dust cloud, and
often initiate a much larger secondary explosion. All large scale explosions have resulted from chain
reactions of this type.

* Dry dust can also be charged electrostatically by turbulence, pneumatic transport, pouring, in exhaust
ducts and during transport.

continued...
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Section 5 - FIRE FIGHTING MEASURES

* Build-up of electrostatic charge may be prevented by bonding and grounding.

* Powder handling equipment such as dust collectors, dryers and mills may require additional protection
measures such as explosion venting.

* All movable parts coming in contact with this material should have a speed of less than 1-metre/sec.

Decomposes on heating and produces toxic fumes of: carbon dioxide (CO2) and nitrogen oxides (NOx).

FIRE INCOMPATIBILITY
m Avoid contamination with strong oxidising agents as ignition may result.

PERSONAL PROTECTION

Glasses: Gloves: Respirator:
Not normally required. When handling larger quantities: Type AK- P Filter of sufficient
capacity

Section 6 - ACCIDENTAL RELEASE MEASURES

MINOR SPILLS

* Remove all ignition sources.

* Clean up all spills immediately.

* Avoid contact with skin and eyes.

* Control personal contact by using protective equipment.

* Use dry clean up procedures and avoid generating dust.
* Place in a suitable, labelled container for waste disposal.

MAJOR SPILLS
Not applicable.
Personal Protective Equipment advice is contained in Section 8 of the MSDS.

Section 7 - HANDLING AND STORAGE

PROCEDURE FOR HANDLING

m Remove all ignition sources.

« Limit all unnecessary personal contact.

» Wear protective clothing when risk of exposure occurs.

* Use in a well-ventilated area.

* When handling DO NOT eat, drink or smoke.

» Always wash hands with soap and water after handling.

* Avoid physical damage to containers.

* Use good occupational work practice.

» Observe manufacturer's storing and handling recommendations.

SUITABLE CONTAINER

m Plastic container.

* Glass container is suitable for laboratory quantities.
» Check that containers are clearly labelled.

* Packaging as recommended by manufacturer.

STORAGE INCOMPATIBILITY
m Avoid storage with oxidisers.

STORAGE REQUIREMENTS
Store at 2-8 deg.C.

« Store in original containers.

» Keep containers securely sealed.

continued...
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Section 7 - HANDLING AND STORAGE

* No smoking, naked lights or ignition sources.

« 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.

SAFE STORAGE WITH OTHER CLASSIFIED CHEMICALS

h E% o) % A x

L)
+ + + + X +

+:  May be stored together
O: May be stored together with specific preventions
X:  Must not be stored together

Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE CONTROLS
Source Material TWA mg/m? Notes
Australia Exposure Standards triethanolamine 5 Sen

(Triethanolamine)

The following materials had no OELs on our records

* hexokinase: CAS:9001- 51- 8 CAS:9001- 36- 9
* glucose- 6- phosphate dehydrogenase: CAS:9001- 40- 5

» adenosine triphosphate: CAS:56- 65- 5

* NADIDE: CAS:53- 84- 9

ODOUR SAFETY FACTOR (OSF)

OSF=0.77 (triethanolamine)

m Exposed individuals are NOT reasonably expected to be warned, by smell, that the Exposure Standard is being
exceeded.

Odour Safety Factor (OSF) is determined to fall into either Class C, D or E.

The Odour Safety Factor (OSF) is defined as:

OSF= Exposure Standard (TWA) ppm/ Odour Threshold Value (OTV) ppm

Classification into classes follows:

Class OSF Description

A 550 Over 90% of exposed individuals are aware by smell that
the Exposure Standard (TLV- TWA for example) is being
reached, even when distracted by working activities

B 26- 550 As " A" for 50- 90% of persons being distracted

C 1- 26 As " A" for less than 50% of persons being distracted

D 0.18- 1 10- 50% of persons aware of being tested perceive by
smell that the Exposure Standard is being reached

E <0.18 As " D" for less than 10% of persons aware of being
tested

continued...
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Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION

MATERIAL DATA
GLUCOSE REAGENT:
m None assigned. Refer to individual constituents.

HEXOKINASE:

m It is the goal of the ACGIH (and other Agencies) to recommend TLVs (or their equivalent) for all
substances for which there is evidence of health effects at airborne concentrations encountered in the
workplace.

At this time no TLV has been established, even though this material may produce adverse health effects (as
evidenced in animal experiments or clinical experience). Airborne concentrations must be maintained as low as
is practically possible and occupational exposure must be kept to a minimum.

NOTE: The ACGIH occupational exposure standard for Particles Not Otherwise Specified (P.N.O.S) does NOT
apply.

CEL Ceiling: 0.00006 mg/m3 (sensitiser)

(compare TLV-C subtilisins; proteolytic enzymes - 100% crystalline)

Exposure at or below the recommended TLV-C is thought to minimise the potential for allergic respiratory
sensitization for the majority of immunologically normal persons and to minimise skin irritation and
sensitization. TLV compliance is contingent on measurement of workplace air concentrations with a high volume
sampler appropriate to capture these proteins for at least 60 minutes.

Although the recommended TLV-C is specifically prescribed for subtilisins, the recommendation
(CEL) recognizes that all proteins have the potential to produce allergic responses.It should be noted,
however, that proteins are typically poorly absorbed through the skin and after inhalation. Literature
reports indicate that protein bioavailability, via the lung, is as low as 2%.

GLUCOSE-6-PHOSPHATE DEHYDROGENASE:

m It is the goal of the ACGIH (and other Agencies) to recommend TLVs (or their equivalent) for all
substances for which there is evidence of health effects at airborne concentrations encountered in the
workplace.

At this time no TLV has been established, even though this material may produce adverse health effects (as
evidenced in animal experiments or clinical experience). Airborne concentrations must be maintained as low as
is practically possible and occupational exposure must be kept to a minimum.

NOTE: The ACGIH occupational exposure standard for Particles Not Otherwise Specified (P.N.O.S) does NOT
apply.

CEL Ceiling: 0.00006 mg/m3 (sensitiser)

(compare TLV-C subtilisins; proteolytic enzymes - 100% crystalline)

Exposure at or below the recommended TLV-C is thought to minimise the potential for allergic respiratory
sensitization for the majority of immunologically normal persons and to minimise skin irritation and
sensitization. TLV compliance is contingent on measurement of workplace air concentrations with a high volume
sampler appropriate to capture these proteins for at least 60 minutes.

Although the recommended TLV-C is specifically prescribed for subtilisins, the recommendation
(CEL) recognizes that all proteins have the potential to produce allergic responses.It should be noted,
however, that proteins are typically poorly absorbed through the skin and after inhalation. Literature
reports indicate that protein bioavailability, via the lung, is as low as 2%.

TRIETHANOLAMINE:

m for triethanolamine:

Exposure at or below the TLV-TWA is thought to minimise the potential for skin and eye irritation, and
acute effects (including liver, kidney and nerve damage) and chronic effects (including cancer and allergic
contact dermatitis).

Odour Safety Factor (OSF)

OSF=0.77 (triethanolamine).

for diethanolamine:

Odour Threshold: 2.6 ppm

The TLV-TWA is thought to be protective against the significant risk of eye damage and skin irritation.

Odour Safety Factor (OSF)

OSF=1.7 (DIETHANOLAMINE).

for monoethanolamine:

Odour threshold: 3-4 ppm.

Continuous exposure at 5 ppm produced only slight systemic effects. Intermittent exposure produces a

continued...
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Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION

lesser degree of toxicity in laboratory animals. This decreased toxicity is related to the rate of
elimination;

the longer retained, the greater the toxicity,. The TLV-TWA is thought to be protective against the risk
of irritation and neuropathic effects.

Odour Safety Factor (OSF)

OSF=0.77 (ETHANOL AMINE).

ADENOSINE TRIPHOSPHATE:

m Sensory irritants are chemicals that produce temporary and undesirable side-effects on the eyes, nose or
throat. Historically occupational exposure standards for these irritants have been based on observation of
workers' responses to various airborne concentrations. Present day expectations require that nearly every
individual should be protected against even minor sensory irritation and exposure standards are established
using uncertainty factors or safety factors of 5 to 10 or more. On occasion animal no-observable-effect-
levels (NOEL) are used to determine these limits where human results are unavailable. An additional approach,
typically used by the TLV committee (USA) in determining respiratory standards for this group of chemicals,
has been to assign ceiling values (TLV C) to rapidly acting irritants and to assign short-term exposure
limits (TLV STELs) when the weight of evidence from irritation, bioaccumulation and other endpoints combine
to warrant such a limit. In contrast the MAK Commission (Germany) uses a five-category system based on
intensive odour, local irritation, and elimination half-life. However this system is being replaced to be
consistent with the European Union (EU) Scientific Committee for Occupational Exposure Limits (SCOEL); this
is more closely allied to that of the USA.

OSHA (USA) concluded that exposure to sensory irritants can:

* cause inflammation

« cause increased susceptibility to other irritants and infectious agents

* lead to permanent injury or dysfunction

* permit greater absorption of hazardous substances and

« acclimate the worker to the irritant warning properties of these substances thus increasing the risk of
overexposure.

It is the goal of the ACGIH (and other Agencies) to recommend TLVs (or their equivalent) for all
substances for which there is evidence of health effects at airborne concentrations encountered in the
workplace.

At this time no TLV has been established, even though this material may produce adverse health effects (as
evidenced in animal experiments or clinical experience). Airborne concentrations must be maintained as low as
is practically possible and occupational exposure must be kept to a minimum.

NOTE: The ACGIH occupational exposure standard for Particles Not Otherwise Specified (P.N.O.S) does NOT

apply.

NADIDE:
m It is the goal of the ACGIH (and other Agencies) to recommend TLVs (or their equivalent) for all
substances for which there is evidence of health effects at airborne concentrations encountered in the
workplace.
At this time no TLV has been established, even though this material may produce adverse health effects (as
evidenced in animal experiments or clinical experience). Airborne concentrations must be maintained as low as
is practically possible and occupational exposure must be kept to a minimum.
NOTE: The ACGIH occupational exposure standard for Particles Not Otherwise Specified (P.N.O.S) does NOT

apply.

PERSONAL PROTECTION

continued...
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Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION

EYE

m No special equipment for minor exposure i.e. when handling small quantities.

* OTHERWISE:

» Safety glasses with side shields.

» 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 protective gloves, eg. PVC.

OTHER
* Overalls.
» Eyewash 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 Maximum Protection Half- face Respirator Full- Face Respirator
ppm (volume) Factor
1000 10 AK- AUS P -
1000 50 - AK- AUS P
5000 50 Airline * -
5000 100 - AK-2 P
10000 100 - AK-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 your
Occupational Health and Safety Advisor.

ENGINEERING CONTROLS

* Local exhaust ventilation is required where solids are handled as powders or crystals; even when
particulates are relatively large, a certain proportion will be powdered by mutual friction.

» Exhaust ventilation should be designed to prevent accumulation and recirculation of particulates in the
workplace.

« If in spite of local exhaust an adverse concentration of the substance in air could occur, respiratory
protection should be considered. Such protection might consist of:

(a): particle dust respirators, if necessary, combined with an absorption cartridge;

(b): filter respirators with absorption cartridge or canister of the right type;

(c): fresh-air hoods or masks

* Build-up of electrostatic charge on the dust particle, may be prevented by bonding and grounding.

* Powder handling equipment such as dust collectors, dryers and mills may require additional protection
measures such as explosion venting.

Air contaminants generated in the workplace possess varying "escape" velocities which, in turn, determine the

"capture velocities" of fresh circulating air required to efficiently remove the contaminant.

continued...
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Type of Contaminant:

direct spray, spray painting in shallow booths,
drum filling, conveyer loading, crusher dusts,
gas discharge (active 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 high rapid

air motion).

Within each range the appropriate value depends on:

Lower end of the range

1: Room air currents minimal or favourable to
capture

2: Contaminants of low toxicity or of nuisance
value only

3: Intermittent, low production.

4: Large hood or large air mass in motion

Air Speed:
1- 2.5 m/s (200- 500 f/min.)

2.5- 10 m/s (500- 2000 f/min.)

Upper end of the range
1: Disturbing room air currents

2: Contaminants of high toxicity

3: High production, heavy use
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 4-10 m/s (800-2000 f/min) for extraction of crusher dusts generated

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
Powder; soluble in water.

PHYSICAL PROPERTIES
Solid.
Mixes with water.

State Divided solid

Melting Range (°C)
Solubility in water (g/L)
pH (1% solution)

pH (as supplied)

Vapour Pressure (kPa)
Specific Gravity (water=1)
Relative Vapour Density
(air=1)

Evaporation Rate

Not available
Miscible
7.3-7.7

Not applicable
Not applicable
Not available
Not available

Not applicable

Molecular Weight
Boiling Range (°C)
Flash Point (°C)
Decomposition Temp (
Autoignition Temp (°C)
Upper Explosive Limit (%)
Lower Explosive Limit (%)
Volatile Component (%vol)

°C)

Not applicable
Not applicable.
Not applicable
Not available.
Not available.
Not available.
Not available.
Not available

continued...
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Section 10 - CHEMICAL STABILITY AND REACTIVITY INFORMATION

CONDITIONS CONTRIBUTING TO INSTABILITY

* Presence of incompatible materials.

* Product is considered stable.

* 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 Although ingestion is not thought to produce harmful effects (as classified under EC Directives), the
material may still be damaging to the health of the individual, following ingestion, especially where pre-
existing organ (e.g. liver, kidney) damage is evident. Present definitions of harmful or toxic substances are
generally based on doses producing mortality rather than those producing morbidity (disease, ill-health).
Gastrointestinal tract discomfort may produce nausea and vomiting. In an occupational setting however,
ingestion of insignificant quantities is not thought to be cause for concern.

m Considered an unlikely route of entry in commercial/industrial environments.

EYE

m Although the material is not thought to be an irritant (as classified by EC Directives), direct contact
with the eye may produce transient discomfort characterised by tearing or conjunctival redness (as with
windburn).

m The dust may produce eye discomfort causing smarting, pain and redness.

SKIN

m The material is not thought to produce adverse health effects or skin irritation following contact (as
classified by EC Directives using animal models). Nevertheless, good hygiene practice requires that exposure
be kept to a minimum and that suitable gloves be used in an occupational setting.

INHALED

m The material is not thought to produce adverse health effects or irritation of the respiratory tract (as
classified by EC Directives using animal models). Nevertheless, good hygiene practice requires that exposure
be kept to a minimum and that suitable control measures be used in an occupational setting.

CHRONIC HEALTH EFFECTS

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

m Principal routes of exposure are by accidental skin and eye contact and inhalation of generated dusts.

Dusts produced by enzymes can attack the respiratory system. Allergic asthma produced after exposure causes
spasm, cough and wheezing. Other symptoms include chronic cough, phlegm, fever, muscle pains, fatigue, airway
obstruction, and scarring at the top or base of the lungs. There may also be abdominal pain, headache,
stomach-ache and a general feeling of unwellness. Prolonged contact can result in skin soreness, redness,
inflammation and possible ulceration. There may also be loss of lung function due to scarring.

As with any chemical product, contact with unprotected bare skin; inhalation of vapour, mist or dust in work
place atmosphere; or ingestion in any form, should be avoided by observing good occupational work practice.
One ingredient of the product has caused skin sensitisation reactions, shown as localised reddening and hives,
or may produce respiratory sensitisation characterised by asthma-like symptoms and runny nose.

TOXICITY AND IRRITATION
m Not available. Refer to individual constituents.

continued...
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Section 11 - TOXICOLOGICAL INFORMATION

CARCINOGEN
Triethanolamine International Agency Group 3
for Research on Cancer
(IARC) - Agents
Reviewed by the IARC
Monographs

Section 12 - ECOLOGICAL INFORMATION

Refer to data for ingredients, which follows:

GLUCOSE-6-PHOSPHATE DEHYDROGENASE:
TRIETHANOLAMINE:

ADENOSINE TRIPHOSPHATE:

HEXOKINASE:

m DO NOT discharge into sewer or waterways.

GLUCOSE-6-PHOSPHATE DEHYDROGENASE:
HEXOKINASE:

m Proteins are generally easily biodegradable.
HEXOKINASE:

GLUCOSE-6-PHOSPHATE DEHYDROGENASE:

TRIETHANOLAMINE:

m Fish LC50 (96hr.) (mg/l): 3500 (24hr
m Daphnia magna EC50 (48hr.) (mg/l): 2.5

m Algae IC50 (72hr.) (mg/l): 1.8- 47

m log Kow (Sangster 1997): -1

m log Pow (Verschueren 1983): 0.75428571
= BOD20: 6.20%

m ThOD: 2.04

m for triethanolamine:

Koc :3

Half-life (hr) air 14

Henry's atm m3 /mol: 3.38E-19

BOD 5 if unstated: nil-0.17

COD :1.5

ThOD :2.04; 1.61 p/p

ThOD (measured) 1.52 mg/mg (Union Carbide)

ThOD (calculated) 1.61 mg/mg (Union Carbide)

BCF : <1

Biodegradability: 96% DOC reduction (OECD Method 301E)

BOD; Day 5: 8%, Day 10: 9%, Day 20: 66%

Passes Sturm, AFNOR tests for biodegradability.

Reaches more than 70% mineralisation in OECD test for inherent biodegradability (Zahn-Wellens test)
Theoretical oxygen demand ThOD) is calculated at 1.61 p/p. Degradation is expected in the atmospheric
environment within minutes to hours.

Log octanol/ water partition coefficient (log Kow) is estimated using the Pomona-Medchem structural fragment
to be -1.746.

Potential for the mobility in soil is very high (Koc betweeen 0 and 50).

Henry's Law Constant (H) is estimated to be 3.38E-19 atm.m3/mol (25 C)

Log soil organic carbon partition coefficient (log Koc) is estimated to be 0.48.

continued...
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When released into soil the material is expected to degrade without significant evaporation. A half-life of
between 1 to 10 days is expected.

Material has shown a potential to biodegrade. Attains >99% degradation in activated sludge in 24 hours.
Attains >99% degradation in soil is 1-14 days.

Bioconcentration potential is low (BCF less than 100 or log Kow less than 3).

When released into water, the material is expected to degrade with a half-life of about 1 to 10 days. Because
the material has a log octanol-water coefficient of less than 3 it is not expected to bioaccumulate.

Release to air is expected to produce photolytic degradation resulting in hydroxyl radicals. The material is
expected to be removed from the atmosphere by dry and wet deposition (half-life between 1 and 10 days).
Environmental fate:

Transport: Due to the high water solubility and low vapour pressure of triethanolamine, it is likely to

partition preferentially into the water phase from which volatilisation to the atmosphere is likely to be

only a minor removal process. The low log Kow value indicates that bioaccumulation and adsorption onto
soils/sediments is unlikely to occur.

Water: If released to water, triethanolamine should biodegrade. The half-life of this compound is expected to
range from a few days to a few weeks depending on the degree of acclimation of the system. Bioconcentration
in aquatic organisms, adsorption to suspended solids and sediments, and volatilization are not expected to be
important fate processes in water. Triethanolamine does not decompose or hydrolyze in contact with water and
there is no abiotic degradation

Biodegradation: Triethanolamine is readily biodegradable, possibly after a short acclimation period . The

data indicate that triethanolamine is inherently biodegradable. Extensive removal due to biodegradation is to
be expected in sewage treatment plants . In the ready biodegradation tests, triethanolamine was readily
biodegradable in the AFNOR (97% degradation based on DOC removal), STURM (91% degradation based on CO2
evolution) and OECD Screening test (96% degradation based on DOC removal, but little degradation was observed
in the MITI (14 day test; 2% removal based on BOD and Closed Bottle (0-9% removal based on BOD).
Ecotoxicity:

Material is practically non-toxic to aquatic organisms on an acute basis (LC50 >100 mg/l in most sensitive
species)

Fish LC50 (96 h): fathead minnow (Pimephales promelas) 1800-11800 mg/l; fathead minnow 5600 mg/l (Union
Carbide);bluegill (Leuciscus idus) 7930 mg/l; goldfish (Carassius auratus) 5000 mg/I

Daphnia magna LC50 (24 h): 1390 - 2038 mg/I

Daphnia magna LC50 (48 h): 947 mg/l (Union Carbide)

Algae LC50 (48 h): 750 mg/l

Brine shrimp LC50: (Artemia salina) 5600 mg/I|

Maximum acceptable toxicant concentration (MATC): 22 mg/I

Algal growth inhibition (Scenedesmus subspicatus) EC50: 470-750 mg/I

Inhibition of bacteria in effluent: 50% inhibition: >10000 mg/I

Inhibitory concentration (IC50) is OECD "Activated Sludge, Respiration Inhibition Test" (Guideline 209) is
>1000 mgl/l.

ADENOSINE TRIPHOSPHATE:

m Ecotoxicity:

The tolerance of water organisms towards pH margin and variation is diverse. Recommended pH values for test
species listed in OECD guidelines are between 6.0 and almost 9. Acute testing with fish showed 96h-LC50 at
about pH 3.5.

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

Ecotoxicity

Ingredient Persistence: Persistence: Air Bioaccumulation Mobility
Water/Soil

triethanolamine LOW LOW HIGH

NADIDE HIGH LOW HIGH

continued...
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Section 13 - DISPOSAL CONSIDERATIONS

Used cuvettes contain human body fluids which must be disposed of according
to state infectious disposal regulations.

Section 14 - TRANSPORTATION INFORMATION

HAZCHEM:
1 None

NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS: UN, IATA, IMDG

Section 15 - REGULATORY INFORMATION

REGULATIONS

Regulations for ingredients

hexokinase (CAS: 9001-51-8,9001-36-9) is found on the following regulatory lists;

"Australia Inventory of Chemical Substances (AICS)"

glucose-6-phosphate dehydrogenase (CAS: 9001-40-5) is found on the following regulatory lists;

"Australia Inventory of Chemical Substances (AICS)"

triethanolamine (CAS: 102-71-6) is found on the following regulatory lists;

"Australia Chemical Weapons (Prohibition) Act 1994 - Schedule 3","Australia Exposure Standards","Australia Hazardous Substances","Australia Inventory of
Chemical Substances (AICS)","Australia Standard for the Uniform Scheduling of Drugs and Poisons (SUSDP) - Appendix E (Part 2)","Australia Standard for the
Uniform Scheduling of Drugs and Poisons (SUSDP) - Appendix F (Part 3)","Australia Standard for the Uniform Scheduling of Drugs and Poisons (SUSDP) - Schedule
5","Convention on the Prohibition of the Development, Production, Stockpiling and Use of Chemical Weapons and on their Destruction (English)","GESAMP/EHS
Composite List - GESAMP Hazard Profiles","IMO IBC Code Chapter 17: Summary of minimum requirements","IMO MARPOL 73/78 (Annex Il) - List of Noxious Liquid
Substances Carried in Bulk","International Agency for Research on Cancer (IARC) - Agents Reviewed by the IARC Monographs","OECD Representative List of High
Production Volume (HPV) Chemicals","The Australia Group Export Control List: Chemical Weapons Precursors"

adenosine triphosphate (CAS: 56-65-5) is found on the following regulatory lists;

"Australia Inventory of Chemical Substances (AICS)"

NADIDE (CAS: 53-84-9) is found on the following regulatory lists;

"Australia Inventory of Chemical Substances (AICS)"

No data for Glucose Reagent (CW: 60038)

Section 16 - OTHER INFORMATION

Denmark Advisory list for selfclassification of dangerous substances

Substance CAS Suggested codes
triethanolamine 102- 71- 6
adenosine triphosphate 56- 65- 5 Xn Repr3; R63

INGREDIENTS WITH MULTIPLE CAS NUMBERS
Ingredient Name CAS
hexokinase 9001- 51- 8, 9001- 36- 9

m Classification of the preparation and its individual components has drawn on official and authoritative

continued...
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Section 16 - OTHER INFORMATION

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.

The above information is believed to be accurate and represent the best information currently available to us, but does

not represent any warranty expressed or implied of the properties of the product. User should make their own investigat
ion to determine the suitability of the information for their particular purpose.

Issue Date: 30-Mar-2018



