EXPLORING Activity

“Is There Life After 121?”

Introduction:

Bioburden testing is done by manufactures to determine the amount of microbes found on a product prior to sterilization. In order for students to understand bioburden testing and sterilization, they need to know some basic concepts related to all microbes, but specifically bacteria. Those being: What conditions allow microbes to thrive? How can microbes be killed?

How quickly can microbes reproduce?  How are microbes spread? 

Materials: spray bottle with water, towel, student desk, sugar, metric ruler, and calculator 

1st Activity: Conditions Bacteria need to thrive
Materials: spray bottle with water, towel, student desk, and sugar 

Ask the students the following questions:

1. How many bacteria do you think are on your desk at this moment?


2. A bacterium in the right conditions can reproduce 1 every 20 minutes.  What are those conditions or how could we increase the reproduction rate of the bacteria on your desk?


-Demonstrate those conditions by spraying a student desk with water, sprinkle sugar on the desk, and place a towel over the top.  (moist, food, and warmth)

3. What are some examples of good places for bacteria to live?


4. Knowing this, what conditions would reduce the rate of bacterial growth?


2nd Activity: Bacterial Surface Coverage
Materials: metric ruler and calculator

Ask the students the following questions:

1. Back to the question about how many bacteria are currently on your desk, what information would we need to know to be able to solve this question?
2. Have the students measure the tops of their desks in centimeters.  

3. What is the formula for calculating the surface area? 


4. Tell the students the size of a bacterium is from 1-10 micrometers (μm). 1000 micrometers equals 1 millimeter or imagine a dime turn it on its side to view it’s width that is about how wide a millimeter is now imagine cutting it into 1000 pieces making it thinner and thinner one of those pieces would equal the width of a micrometer or the size possible of 1 bacterium.  For our calculations 1 bacterium equals 10 μm so a group of 100 bacteria would equal the size of 1 mm2 or 0.01 cm2.  How many bacteria would be in 1 cm2?

5. Assume that for every 1 cm2 there are 10, 000 bacteria.  Knowing these pieces of information, how can you calculate the number of bacteria on your desk?


6. Are there ways that a person could kill the bacteria on the desk or reduce the number? 


7. Why is it that even if a person, disinfects a desk (beside bacterial reproduction) that more bacteria appear?














Answer:  People touch the desks transferring bacteria, but also bacteria are found in the air.  So, after a period of time the desk is re-infected.





Answer:  Yes, place a disinfectant like 10% bleach water, heat the surface of the desk, torch the surface of the desk, or radiate the surface of the desk. Mostly likely to prevent damage to the desk people will use a disinfectant spray or wipe. 





Answer:  surface area x 10,000 = # of bacteria on the desk 





Answer:  surface area x 100 = # of bacteria on the desk (Most Probable Number)??





Answer:  1÷0.01 = 100 or there are 100 (0.01 cm2) in a 1 cm square, so 100 x100 = 10, 000 bacteria in 1 cm2





Answer:  length x width = cm2





Answer:  Size of a bacterium, number per a specific area, and how large the desk is





Answer:  Cold, dry, and no food





Answer:  In a person’s mouth, sweaty socks, food setting out on a counter, or a moist sponge sitting on a counter. 





Answer:  Moist, warm and plenty of food





Answer: Let 4-5 students guess the amounts and write them on the board.
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