“Is There Life After 121?”

BIOBURDEN VALIDATION LAB

I. Purpose: Test growth of bacteria, yeast, and or mold on a metal product prior and after sterilization to view a difference in growth. 

Relationship to Business: Businesses are required to reduce microorganism growth on products for consumer safety, however, those businesses must also validate that the method of sterilization is effective. 

II. Materials: two glass petri dishes filled with 50 mL of Tryticase Soy Broth with lids, metal item that does not rust (scalpel blade), autoclave, petri-seal (stretchable tape), gloves, incubator, marker, masking tape

See Teacher Note’s below for further recommendations.

III. Procedure:

Prior to the lab the teacher can either make or purchase sterile broth. If using metal, autoclave enough metal items for each lab group to have one.  Remove the metal from the autoclave cooled during the lab. Also, expose 2 broths to the air to incubate along side the students’ containers to be used as control samples.

1st Procedure:
1. Obtain materials.

2.  Label the two containers by placing masking tap on the bottom of the petri dish and writing the group name as well as label one “pre-sterile” meaning non-sterilized material and “sterile” meaning sterilized material.

3. Put on gloves.

4. Place the non-sterile metal object in the “pre-sterile” container. (Please remove the lid of the broth just prior to adding the metal object).

5. Cover and add the petri-seal tape over the lid and bottom.

6. Repeat steps #4-5 for the “sterile” metal material.

7. Place the containers in an incubator for 2-5 days. 

2nd Procedure:

1. Obtain containers.

2. Compare containers to the control samples containers. (Keep lids on!!)

3. Record the turbidity (cloudiness) of the broth as well as if particles appeared (floaties).

4. Discuss the class results and record. 

5. Use the class results to perform calculations and answer questions. 

6. Dispose of containers according to the teachers directions.

CHART FOR PRE-STERILE CONTAINERS

(place a “1” in the count of containers column if your container had growth)
	Group Name or Number
	Observations for “pre-sterile”
	Count  of Containers with microbial growth

	1.
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	7.


	
	

	8. 
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	12.


	
	

	
	Total :

(add count of containers with microbial growth )
	


Questions:
1.  Compare the results to the “Contaminant Level Standards” Did the results of the “pre-sterile” material meet the standard limits? Explain. 

CHART FOR STERILE CONTAINERS

(place a “1” in the count of containers column if your container was clear)
	Group Name or Number
	Observations for “sterile”
	Count  of Containers without microbial growth

	1.


	
	

	2.


	
	

	3.


	
	

	4.


	
	

	5.


	
	

	6.


	
	

	7.


	
	

	8. 


	
	

	9.


	
	

	10.


	
	

	11.


	
	

	12.


	
	

	
	Total :

(add count of containers without microbial growth )
	


Questions:
2.  Compare the results to the “Contaminant Level Standards” Did the results of the “sterile” material meet the standard limits? Explain.


3. Was there a difference in results between the “sterile” and “pre-sterile”?  Explain.


4. Manufacturers perform “bioburden testing” on a product prior to and after sterilization. Why would manufacturers want testing to be done before and after? 


5.  If you were the microbiologist at a company performing the “bioburden testing” and discover an increase of microbial growth on “pre-sterile” product, which relates to a direct increase on the “sterile” product as well.  What recommendations would you give the company to do to reduce the number of microbes knowing that the contaminating source of increased microbes is from the employees on the assembly line?


6. Manufacturers use several methods of sterilization.  In producing syringes and/or needles for use in hospitals, the manufacturer may use steam, gamma-rays (radiation), or ethylene oxide gas (EO), to sterilize them and then ships them.  After the gamma radiation, EO, or steam sterilization a microbiologist performs a “sterility test” on a small portion of the product.  If the product does not pass the “sterility test” the microbiologist must take “action” shutting down the sterilization department. 

A. What is gamma radiation and recommendation(s) would you give the radiation sterilization department to do to pass the “sterility test”?


B. How would shutting down the gamma radiation department affect the company?


7. Why did the teacher make 2 broths to incubate without placing a product inside?


Conclusion:

Define sterilization and “bioburden test”.  Explain how each one is valuable for manufactures to use? 

Contaminant Level Standards

Bioburden Results for “Pre-sterile” Product

	# of Petri Dishes without growth
	Level of Contaminant
Concern

	9-greater
	Within Standards

	5-8
	Alert

	0-4
	Action


Sterility Results for “Sterile” Product

	# of Petri Dishes without growth
	Level of Contaminant
Concern

	11-greater
	Within Standards

	9-10
	Alert

	0-8
	Action


Note: These charts only work if 12 (could have more 13-14) samples were done.

Within Standards:
-means the product testing falls within the acceptable standards set by the FDA (Food & Drug Administration) or the USP (United States Pharmacopeia) or AAMI/ISO (Association for the Advancement of Medical Instrumentation/International Organization for Standardization)

Alert: 

-means the product testing is higher than the accepted standards and should be monitored 

Action: 

-means the product testing does not meet the standards, action must be taken to reduce the microbial growth before selling the product

Please note: standards for this lab were created only for this lab, but were based on similar FDA, ISO, and USP standards





Answer:  Sterilization is a method used to destroy or kill living organisms on an object.  Bioburden test is a process of testing growth of microbes on a product prior to sterilization.  Manufacturers sterilize their products to ensure they are safe for use, but use sterility testing to prove their methods of sterilization work.  





Answer:  These were control samples to ensure that microbes would grow in the broth produced or that there was nothing wrong with the broth. 





Answer:   Ultimately, there will be a decrease in profit as the company cannot ship any of the product until it has gone through the gamma radiation.  





Answer:  Gamma radiation is high energy waves that destroy microbes. Increase the dose of radiation by increasing the amount of time the product is exposed to the radiation. 





Teacher Notes:





1. Sterilize using the autoclave:


	Autoclave the metal items at 121˚C for at least 15 minutes.  Allow to cool before using.





2. Metal item suggestions:


	I like the scalpel blades because they come in a wrapped air tight package to prevent  contamination.  Students can easily relate to the need for them to be sterilized…but metal pins, metal probes, metal tweezers, or metal scissors will work as well. 





3.  Type of broth: 


	The tryticase soy broth was what I viewed in industry, but you could easily substitute “nutrient broth.”





4. Clean up:


	If you desire to reuse the metal item, I would perform a “kill sterilization” by placing the items in the autoclave at 121˚C for 60 minutes. Remove the metal item. Discard of the broth in a biohazard bag.  Wash and re-sterilize the metal and glass petri dishes.  


	If you do not desire to reuse the metal item than perform a “kill sterilization” as stated above and place all the contents in a biohazard bag. 





5. Middle School or Junior High Level Students:


	Recommend using a simple item like decorative gem stones placed in the bottom of clear pots.  Have the students touch a sample with their hands to place in the “non-sterile” and clean the next sample using alcohol wipes for “sterile”.  Then, compare the need for “sterile” packaged items and use a toothbrush bought in package at the store as an example.   

















Answer:  Several answers: Have employees wash their hands prior to entering the work area, wear smocks, hair nets, gloves, coverings over their shoes or shoes only used in the work area. 





Answer:  The manufacturer would like to prove that the sterilization process is working destroying most all microbes.  This is known as “validation” in industry. 





Answer:   Unless unusual circumstances, the answer should be “yes” because the sterilization process should have killed any microbes on the product.





Answer:  If less than 11 than “no”, so there were more containers with microbial growth than what met the standard.  The inverse is true if 11 or more were found with microbial growth. 





Answer:  If less than 9 than “no”, so there were more containers with microbial growth than what met the standard.  The inverse is true if 9 or more were found with microbial growth. 
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