Text Chapter 6 (Pg.74-94)
Review Questions: 2, 3, 5, 9 (hierarchy of controls), 15, 16, 17 and 20
Toxic Substance: is one that has a negative effect on the health of a person or animal.
 The effect produced depends on the RANGE OF EXPOSURES: 
1)Route of ENTRY (ingestion, inhalation, etc.), 2) amount of the DOSE, 3) DURATION of exposure, 4) Activities during time of contact 5) individuals RESISTANCE(Age and Pre-existing Health conditions).
* Toxicity of Substances varies for different ANIMALS (some can better metabolize a chemical, etc.)
Hazard is the source of potential harm; inherent properties of the chemical.
Risk is the likelihood of a negative consequence from the hazard; involves frequency and duration of exposure, severity and Probability of negative consequences 
MISCONCEPTIONS
1) **Toxicity if Chemicals DOES NOT correlate with their ORIGIN**
- Organic chemicals are anything made up of Carbon (so even synthetic products like Pesticide, can be Organic)
Natural Chemicals can be Organic or Inorganic (they are just anything that is naturally occurring)
eg. Strychnine is NATURALLY occurring, but 0.15mg/m^3 could KILL a human.
2) Biodegradable is a process of breaking down a molecule… DOES NOT relate to TOXICITY.
3) Complexity (molecular formula) and Toxicity are INDEPENDENT of each other
-eg. DNA is very complex, yet harmless, Cyanide is simple, and very toxic
Routes of Entry
- Main entry for toxic agents are Inhalation, Absorption, Ingestion and Injection (In order from MOST common to LEAST COMMON)
1) Inhalation:  gas, vapours, dust, smoke, etc. enter into the lungs and pass into the bloodstream
- Effects are based on: Solubility of substance, Particle Size and Shape, Concentration, Gases carried on the particles, Duration of exposure, Inhaled through Mouth or nose, Breathing Rate, and Storage of substance in body (Lungs, tissues, etc.)
2) Absorption: passage through the skin, and into the bloodstream. 
- affected by: TEMPERATURE of chemical and skin, pH, SOLUBILITY (Aqueous or Lipid), MOLECULAR SIZE, Contact area SIZE and LOCATION on body, Pre-existing conditions of skin, and STORAGE in body.
3) Ingestion: enters stomach, into the intestines, where it is absorbed into bloodstream
- the toxin can be diluted through the intestine and some can even be converted into non-toxic substances in the liver where it will be passed to the kidneys to be removed as piss.
Effects Based on: Organic vs Inorganic substance, pH, Personal HYGIENE (don’t wash hands put stuff in you mouth), Breathing through the mouth (can lead to ingestion of particles), Stomach contents at time of Ingestion, METABOLISM, STORAGE in the Body 
4) Injection: puncturing the skin.
- needles and sharp objects, and even COMPRESSED air and HIGH PRESSURE fluids can inject into skin.
- Effects based on: Agent introduced (pH, Toxicity, temp), PRESSURE of the injected fluid/gas, LOCATION of injection (into a vein or an organ, eg.), PATH of flow within body
Effects of Toxic Substances
- effects AND exposure times can be categorized as ACUTE or CHRONIC.
Acute: effects and exposures that involve a SUDDEN dose of a HIGHLY concentrated substance. It usually involves just one incident leading to IMMEDIATE health problems
Chronic: effects and exposures that involve LIMITED doses, and CONTINUAL exposure. This causes health effects to develop SLOWLY. There is usually little or no awareness of the toxic substance. 
Range of Consequences: Once in the Body
- there are TWO possibilities
1) The TOXIN’S destructive action to the BODY, and/or
2) BODY’S destructive action on the TOXIN (can be good or bad)
- can Metabolize it from something toxic into non-toxic (can ALSO occur the other way)
- Break it down and excrete it; through piss, sweat, feces, breath, saliva, eg.
- or body can STORE it; in bones, hair, tissues, skin, eg.
Synergism: INCREASING toxicity through reactions with another substance
Antagonism: REDUCING toxicity through interaction w/ another substance (LESS common in WORKPLACE)
-these can occur due to metabolism
Relationship of Doses and Responses
Dose:  is the amount of the substance absorbed by part of the body or whole body per unit of mass
Formulae = Concentration (C) x Time of Exposure (T) = Constant (K)  
Dose Threshold: MINIMUM dose required to produce a measureable effect
Lethal Dose: Dose that is HIGHLY likely to cause death (does not apply to INHALED substances)
Lethal Concentration: the concentration in the air that is likely to cause death
Airborne Contaminants
Dusts – solid particles given off of organic or inorganic material
Fumes – tiny particles created from heating material
Smoke – carbon particles from incomplete combustion
Aerosols – liquid or solid particles so small they remain suspended in air for a long time
Mists – tiny liquid droplets suspended in air
Gases – formless fluids created from many different situations
Vapours – released when certain material is exposed to heat of high pressure through evaporation

Effects of Airborne Toxins
Irritants: cause irritation to skin, eyes, nose, mouth, throat, and upper respiratory tract. Damage is reversible
Asphyxiants: disrupt breathing so severely that suffocation results. Simple Asphyxiant is an INERT GAS that dilutes oxygen in air so you can’t breathe in enough (eg. Carbon Dioxide).  Chemical Asphyxiant interfere with the passage of oxygen into the blood or tissues from the lungs. (eg. Carbon Monoxide)
Narcotics and Anaesthetics: HIGH doses can cause unconsciousness and even death. Death is caused from asphyxiation
Corrosives: Acids and Bases, burning skin, eyes, and membranes on contact (eg. HF acid)
Sensitizers: after REPEATED exposure, leads to highly ALLERGIC reactions to SMALL exposures
Toxins, Poisons
- Harm is caused the next site after initial contact (goes to organs)
- NOISH list of toxicity: 1= extremely toxic (dose = 1 drop) and goes up to, 6 = Harmless (dose = over 1L)
Carbon Monoxide
- Colourless, Odourless, Tasteless, and Non-irritating
- affects bloods ability to carry Oxygen by binding to Hemoglobin
- Alcohols and/or Barbiturates increase effects of it
- 25 PPM is the legal amount allowed in a workplace
Carcinogen is any substance that can cause a malignant tumour or a neoplastic growth (potentially cancerous tissues), other terms used synonymously for carcinogen are tumorigen and oncogen. (eg. Asbestos, Silica, and benzene)
IARC Classification of Carcinogens:
Group 1 = Carcinogenic to humans (sufficient evidence)
Group 2A = Probably carcinogenic (limited human evidence)
Group 2B = Possible carcinogenic (limited human and animal evidence)
Group 3 = Not classifiable as Carcinogenic to humans (It might be but we’re not too sure…‘I don’t know’)
Group 4 = Probably not Carcinogenic (no real evidence suggesting cancer)

Teratogen  are chemicals that disturb the DEVELOPMENT of an embryo or fetus. These can cause BIRTH DEFECTS or lead to ABORTION.
Mutagen: Agent that changes the GENETIC material of human (often leads to cancers)
Asbestos Hazards
- Asbestos was thought to be a miracle material; it NEVER burnt away… But now it is known to be deadly causing lung and chest cancer (Mesothelioma) and scarring of the lungs (Asbestosis)
- you can notice if something looks like asbestos, but you need to look under microscope to be 100%.
- Asbestos Regulation is an example of PRESCRIPTIVE legislation; It is VERY DESCRIPTIVE telling you what to do when encountered, and list specific jobs that may face exposure.
- Level of Exposure Hazard ranges from Type 1 (Low) to Type 3 (High)
-  Must be either:
1) Removed; known as Asbestos Abatement which requires enclosing the area and sealing asbestos in leakproof containers.
2) Enclosed; sealed in AIRTIGHT and impact resistant walls. After you must identify that this enclosed area has asbestos (post signs)
3) Encapsulated; spray them with sealant that binds it together preventing the release of fibres
**MUST complete a TRAINING COURSE to deal with Asbestos.
- it has a latency period; time after exposure before symptoms appear
- Friable (deteriorating) Asbestos is most dangerous
Threshold Limit Values (TLV): the levels of exposure that all employees may be repeatedly exposed to of specified concentrations of airborne substances without fear of adverse effects
- There are Time-weighted averages (chronic exposure), and  Short term (Acute) Values for TLV.
Biological Exposure Indices: procedures used to determine the amount of material absorbed into the human body.
Prevention and Control
Engineering Controls: creating tools to reduce and eliminate hazards (eg. Adding moisture to reduce dust). Substituting the chemical for another less toxic one.
Ventilation: trapping and removing contaminated air
PPE: a last resort such as safety goggles and gloves.
-LEAST effective control but it has the MOST regulations
- Questions must be asked when providing PPE; special types needed for different situations (eg. Based on the Hazard, Route of entry, Duration of exposure, Personal factors, Other controls provided)
- EG. RESPIRATORS: for inhalation that either provide 1) AIR SUPPLY (self-contained, hose line to compressor or ambient air), PURIFY  (cartridges with charcoal) or FILTER (oil resistance; N, R, P)existing air, which captures particles. (from MOST to LEAST effective)
Administrative Controls: changes made by employers that reduce hazard exposure (eg. Shortening the length of shifts) 
Additional Strategies: good housekeeping (keeping place clean), special control methods (monitoring devices), medical programs and education and training
Self Protection: Know the hazards and possible effects, Use PPE properly, Understand and Obey Rules, and Practice Good personal Hygiene.
Lead in the Workplace
Hazard
- Chemical (heavy metal found as solid, liquid or fume)
- Accumulates in bone and teeth
Range of exposures
 Routes of entry:
- Skin contact, ingestion, inhalation
Workplace uses / exposures
- batteries, solders, radiation shielding, paints
- Demolition, assembly, production, fabrication
Range of consequences
- Damage to liver, kidneys, nervous system
- Interferes with blood, O2 capacity of cells, brain cell connections, vitamin D use 
- Age susceptibility (young is high)
- Women: pregnant, lactating or menopausal at higher risk
** Has a Designated Substance Regulation**
Mercury in the Workplace
Hazard
Chemical (heavy metal found as liquid and fume; NOT SOLID)
- Accumulates in body, can cross placenta in pregnancy
Range of exposures
Routes of entry
- Skin contact, ingestion, inhalation (SAME as lead)
Workplace uses / exposures
- Thermometers, switches, pressure sensors, batteries, fluorescent light tubes
- Demolition, health care, dentistry, assembly, production, fabrication
Range of consequences
- Neurotoxic (Brain cells and CNS)
- Mad hatters disease
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- it’s the Dose that makes the Poison
- he differentiated b/w acute and chronic exposures and illnesses

