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Unit Objectives

• Regulatory Drivers

• Physical and Health hazards

• Recognition of hazards

• Controls to minimize hazards
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Regulatory Drivers

Occupational Safety and Health Administration

• 29 CFR 1200  Hazard Communication

• 29 CFR 1450  Occupational Exposure to 
Hazardous Chemicals in Laboratories
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HazCom, 29 CFR 1200

• Must be informed about the chemical hazards in the 
workplace and how you can get the information you 
need to protect yourself.

• Recognize signs used to communicate the hazards in the lab.

• Recognize health and physical hazards of chemicals and the terms associated 
with them.

• Identify the requirements of chemical labeling.

• Identify methods used to detect hazardous chemicals.

• Recognize signs and symptoms associated with exposure to hazardous 
chemicals. 
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Lab Standard, 29 CFR 1450

• Defines what ‘laboratory operations’ are and the 
requirements employers must implement to protect 
workers.

• Minimize all Chemical Exposures

• Avoid Underestimation of Risk

• Provide Adequate Ventilation

• Institute a Chemical Hygiene Program

• Observe the Permissible Exposure Limits and Threshold Limit Values
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• Physical hazards are defined as a chemical for which 
there is scientifically valid evidence that it is a:

Flammable material or Combustible liquid

Physical Hazards
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• Physical hazards:

Compressed Gas

Physical Hazards
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• Physical hazards:

Explosive

Physical Hazards
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• Physical hazards:

Organic Peroxide             Oxidizer

Physical Hazards
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• Physical hazards are defined as a chemical for which 
there is scientifically valid evidence that it is:

• Pyrophoric - will spontaneously ignite on contact with air

• Unstable - will vigorously polymerize, decompose, condense, or 

will become self-reactive under conditions of shocks, pressure or 

temperature .

• Water-reactive - reacts with water to release a gas that is either 

flammable or presents a health hazard.

Physical Hazards
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Hazardous Chemical

Hazardous chemical means a chemical for which there is 
statistically significant evidence based on at least one study 
conducted in accordance with established scientific principles that 
acute or chronic health effects may occur in exposed employees.

The term "health hazard" includes chemicals which are 
carcinogens, toxic or highly toxic agents, reproductive toxins, irritants, 
corrosives, sensitizers, hepatotoxins, nephrotoxins, neurotoxins, 
agents which act on the hematopoietic systems, and agents which 

damage the lungs, skin, eyes, or mucous membranes.
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Acute vs. Chronic
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Acute Exposure
Large dose, short time frame

Chronic Exposure
Small doses spread out over time



Acute vs. Chronic
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Acute Exposure
Large dose, short time frame

Example: Ethanol

Chronic Exposure
Small doses spread out over time



Acute vs. Chronic
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Acute Exposure
Large dose, short time frame

Example: Ethanol

Chronic Exposure
Small doses spread out over time

Example: Ethanol



Acute vs. Chronic
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Acute Health Effects examples:
Burns, dizziness, shortness of breath, fainting, death

Chronic Health Effects examples: 
Sensitization,  illness, cancer, death



Health Hazards

• Health hazards may cause measurable changes in the 
body.

• These changes are generally indicated by the 
occurrence of signs and symptoms in the exposed 
employees.

• Employees exposed to such hazards must be apprised 
of both the change in body function and the signs and 
symptoms that may occur to signal that change. 
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Health Hazards Defined

• Corrosives
• A chemical that causes visible destruction of, or irreversible 

alterations in, living tissue by chemical action at the site of contact.

• Examples: Sulfuric acid, Hydrochloric acid, Sodium Hydroxide
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Health Hazards Defined

• Irritants
• A chemical, which is not corrosive, but which causes a reversible

inflammatory effect on living tissue by chemical action at the site of 
contact. 

• Sensitizers
• A chemical that causes a substantial proportion of exposed people 

or animals to develop an allergic reaction in normal tissue after 

repeated exposure to the chemical.
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Health Hazards Defined

• Toxic; A chemical is defined as toxic if it falls within any of the 
following categories:

• (a) A chemical that has a median lethal dose (LD(50)) of more than 50 milligrams per kilogram but 
not more than 500 milligrams per kilogram of body weight when administered orally to albino rats 
weighing between 200 and 300 grams each.

• (b) A chemical that has a median lethal dose (LD(50)) of more than 200 milligrams per kilogram
but not more than 1,000 milligrams per kilogram of body weight when administered by continuous 
contact for 24 hours (or less if death occurs within 24 hours) with the bare skin of albino rabbits 
weighing between two and three kilograms each.

• (c) A chemical that has a median lethal concentration (LC(50)) in air of more than 200 parts per 
million but not more than 2,000 parts per million by volume of gas or vapor, or more than two 
milligrams per liter but not more than 20 milligrams per liter of mist, fume, or dust, when 
administered by continuous inhalation for one hour (or less if death occurs within one hour) to 
albino rats weighing between 200 and 300 grams each.
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Health Hazards Defined

• Highly Toxic; A chemical is defined as highly toxic if it falls within 
any of the following categories:

• (a) A chemical that has a median lethal dose (LD(50)) of less than 50 milligrams per kilogram body 
weight when administered orally to albino rats weighing between 200 and 300 grams each.

• (b) A chemical that has a median lethal dose (LD(50)) of less than 200 milligrams per kilogram of 
body weight when administered by continuous contact for 24 hours (or less if death occurs within 
24 hours) with the bare skin of albino rabbits weighing between two and three kilograms each.

• (c) A chemical that has a median lethal concentration (LC(50)) in air of less than 200 parts per 
million by volume of gas or vapor, or less than two milligrams per liter of mist, fume, or dust, when 
administered by continuous inhalation for one hour (or less if death occurs within one hour) to 
albino rats weighing between 200 and 300 grams each.
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Health Hazards Defined

• Carcinogen: A chemical is considered to be a 

carcinogen if:

• A chemical, It has been evaluated by the International Agency for 

Research on Cancer (IARC), and found to be a carcinogen or 

potential carcinogen; or

• It is listed as a carcinogen or potential carcinogen in the Annual 

Report on Carcinogens published by the National Toxicology 

Program (NTP) (latest edition); or,

• It is regulated by OSHA as a carcinogen.
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Health Hazards Defined

• Target Organ Effects: A chemical shown to effect a specific organ 
or system in the body.

• Hepatotoxins: Chemicals which produce liver damage

• Signs & Symptoms: Jaundice; liver enlargement 
• Chemicals: Carbon tetrachloride; nitrosamines

• Nephrotoxins: Chemicals which produce kidney damage

• Signs & Symptoms: Edema; proteinuria 
• Chemicals: Halogenated hydrocarbons; uranium

• Neurotoxins: Chemicals which produce their primary toxic effects on the nervous 

system

• Signs & Symptoms: Narcosis, behavioral changes; decrease in motor functions
• Chemicals: Mercury, carbon disulfide
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Health Hazards Defined

• Target Organ Effects: A chemical shown to effect a specific organ 
or system in the body.
• Agents which act on the blood or hemato-poietic system: Decrease hemoglobin 

function; deprive the body tissues of oxygen:
• Signs & Symptoms: Cyanosis; loss of consciousness

• Chemicals: Carbon monoxide; cyanides

• Agents which damage the lung: Chemicals which irritate or damage pulmonary tissue:

• Signs & Symptoms: Cough; tightness in chest; shortness of breath

• Chemicals: Silica; Asbestos

• Cutaneous hazards: Chemicals which affect the dermal layer of the body: 

• Signs & Symptoms: Defatting of the skin; rashes; irritation

• Chemicals: Ketones; chlorinated compounds

• Eye hazards: Chemicals which affect the eyes or visual capacity: 

• Signs & Symptoms: Conjunctivitis; corneal damage:

• Chemicals: Organic solvents; acids
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Health Hazards Defined

• Target Organ Effects: A chemical shown to effect a specific organ 
or system in the body.

• Reproductive Toxins: Chemicals which affect the reproductive capabilities, including:

• Mutagens: cause chromosomal damage

• Tetatogens: cause effects in the developing fetus

• Chemicals: Lead
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Material Safety Data Sheets (MSDS)

• Your guide to protecting yourself in the laboratory.
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Material Safety Data Sheets (MSDS)
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Material Safety Data Sheets (MSDS)
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Material Safety Data Sheets (MSDS)

27



Material Safety Data Sheets (MSDS)
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Material Safety Data Sheets (MSDS)
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Material Safety Data Sheets (MSDS)
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Material Safety Data Sheets (MSDS)

31



Material Safety Data Sheets (MSDS)
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Material Safety Data Sheets (MSDS)
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Laboratory Signage
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Chemical Hazards
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Routes of Entry

• The ways exposure to a hazardous chemical occurs:

• Inhalation

• Ingestion

• Contact

• Injection
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Routes of Entry/Ways to Minimize

Inhalation Work in Fume Hood, avoid vapors. 

No smoking in the lab.

Ingestion No eating or drinking in the lab, no storage of 
food or drink in lab.

Contact Wear proper personal protective equipment: 
labcoat, eye protection, gloves.

Injection Be careful handling syringes and glassware.
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Summary

It is your right to be informed about the hazards you may 
encounter in the laboratory.

Physical Hazards

Chemical Hazards

MSDS

Signage


