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CHEMICAL ROUTES OF ENTRY

How do chemicals enter your body? 

Chemicals are only a hazard when you have been exposed to them.  There are four major 
routes in which chemicals can enter your body. The most common type of exposure is 
through breathing (inhalation).  You inhale the chemical, which would then enter your lungs, 
where it would be absorbed into your bloodstream.  We breathe approximately 20 to 25 
thousand breaths in one day, which averages a total volume of 10,000–14,000 liters (13 -18 
cubic yards) of air in a day. 

The second most common type of workplace chemical exposure is absorption through the 
skin.  For certain chemicals, once it is absorbed through the skin, it goes into the bloodstream. 

Figure 18. There are four major routes in which chemicals can enter your body.
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The third most common type of chemical exposure is through ingestion, where the chemical 
enters the body through your mouth and is absorbed through the digestive tract.  To minimize 
the ingestion route, good hygiene practices need to be observed–wash your face and hands 
prior to eating and drinking.  

The fourth most common type of chemical exposure is through injection in which the 
chemical enters the body through a sharp object like a needle, nail or rebar.

1. Inhalation is the main route of entry

The lungs are a critical route of entry for exposure to 
workplace chemical hazards. If one could take the 
average set of human lungs and spread them out, they 
would cover an area the size of a tennis court (140 
m2).  This means that there is an enormous surface 
area within the lungs where chemicals can interact with 
tissue. 

The lungs are also important to consider because of the 
large volume of air (and pollutants in the air) that passes 
through them continually, as well as the thin membranes 
in the gas exchange region (alveoli).

• Gases and vapors can reach the deep lungs
• Particle and droplet size affects where the chemical settles in the respiratory tract
• Where the chemical settles in the respiratory tract influences symptoms and diseases

Figure 19
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2. Absorption is the next most common route

The skin has a protective coating of oils which acts as a natural barrier. Fat soluble can pass 
through the skin and are absorbed into the blood stream. Significant amounts of chemicals 
are most likely to be absorbed when a large area of skin is in direct contact with a liquid, mist 
or dust for long periods of time. For some highly toxic substances, dangerous levels may be 
absorbed from skin contact with gases or vapors. Hydrogen cyanide is an example of a gas 
that can be absorbed. Once in the blood, chemicals are carried throughout the body and can 
harm other organs. Still other chemicals, such as corrosives, may affect the skin on direct 
contact. Damaged or very wet skin will allow substances to pass more readily into the blood. A 
concentrated chemical will pass more easily through the skin’s barrier.

Chemicals also can be absorbed through mucous membranes in the eyes or nose.

• If chemicals get onto the outside of your body they may be able to pass through
• Some areas are more at risk than others such as the eye, reproductive areas, and

forehead.
• Open wounds can increase absorption
• Chemical properties affect absorption

Are all areas of the skin equally protective?

         Yes                                No
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3. Ingestion

Chemicals that are swallowed are absorbed in the digestive 
tract

Many substances can enter the body through the mouth and 
digestive tract. This is a less common route of entry than the 
respiratory system or the skin. A person’s hands may be covered 
with a toxic dust, say lead, and she could then eat, smoke, or 
apply cosmetics and inadvertently “eat” the dust.

4. Injection

Construction workers have plenty of opportunities for 
accidental injection of chemicals

List several ways workers might absorb, inhale, ingest or inject 
chemicals. Write your answers below.

Figure 21. Workers take a lunch 
break at Ground Zero.

Figure 22. Nail protruding from wood.
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This form documents that the training specified above was presented to the listed 
participants. By signing below, each participant acknowledges receiving this training. 
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