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The Dose Makes the Poison:  
Background 
	  

"All things are poison and nothing is without poison; only the dose makes a thing not a poison." 
- Paracelsus (1493–1541) 

	  
 
The central theme of green chemistry is the design of materials and processes that 

are inherently safer for human health and the environment. In order to achieve this goal, we need to 

be able to quantify how harmful or toxic a substance is to humans or the environment. There are 

many different ways to quantify the toxicity of a chemical. The most common is the mean lethal 

dose, or LD50. This is the amount of a chemical substance that it takes to kill half the members of a 

test population for a given exposure and amount of time. The LD50 is usually expressed with units 

of amount of chemical/weight of animal, so that values can be compared between different size 

animals. For example the LD50 for sodium cyanide is 6.3 mg/kg. This means that if you give 6.4 

mg of sodium cyanide to a 1 kg rat, it has a 50% chance of dying as a result of that exposure. The 

mean lethal dose for a 60 kg human would be 6.4 mg/kg × 60 kg = 

380 mg. The first activity in this experiment will give you a chance to examine more of these 

values for various chemical substances. 

It is important to realize that the LD50 is not the only measure of chemical toxicity. There are 

many other possible outcomes from chemical exposure that are less severe than death, but that are 

still of concern. These include the chemical’s ability to cause cancer, disrupt hormone function, or 

cause birth defects. In order to quantify these affects one current testing method uses large numbers 

of laboratory animals, many years, and millions of dollars. These methods have been criticized by 

many animal rights groups and others as being wasteful and inaccurate. In response to these 

shortcomings many scientists, companies, and governments are developing new methods to evaluate 

toxicity. 
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Prelab Activity 
	  

	  
Often chemists rely on published safety information, rather than experiments to determine the risks 
associated with chemicals. There are many sources for this information; the most common is the 
Safety Data Sheet (SDS). For the following three chemicals, you will need to find safety information 
using a few of the common resources available to chemists. Look up each of these chemicals in each 
resource, and fill in the attached chart (Or add to your Chemical Safety web page). 
	  
Chemicals: 

1)  Bisphenol A (BPA) chemical name: 4,4'-dihydroxy-2,2-diphenylpropane 
a.   This is the chemical which has created the public concern over plastic water 

bottles. 
2)  Lead (Pb) 

a.   Pb has been found in children toys, playgrounds, and most recently, in the water    
      system in Flint, Michigan. 

3)  Dioxins class of chemicals. In particular look up 2,3,7,8-tetrachlorodibenzo-p- dioxin 
a.   This chemical is why you should not burn plastic, and is one of the few chemical 

restricted by the EPA. 
	  
For each of these chemicals find safety information using the following resources: 
	  

1)  Wikipedia, yes I want you to use Wikipedia. http://www.wikipedia.org/ 
2)   ChemSpider: This is a website hosted by the Royal Chemical Society: 

http://www.chemspider.com/ 
3)  You can also simply Google “SDS chemicalname”  

 
	  
Questions: 
	  

1)  Which of the three chemicals would you consider most hazardous? Why? 
	  

2)  What precautions should you take, if you were using each of these chemicals? 
Which resource gave you this safety information? 

	  
3)  Is there safety information that is missing from these resources that you would like to have 

before working with these chemicals? Is so, what information would you like? 
	  

4)  Which sources of information are you most likely to use in the future? Why?

 


