CLEANROOM LAB

I. Purpose: To determine the amount of the microbes in an area and classify the area based on manufacturing clean room guidelines.

Relates to Business:  Manufacturers especially of pharmaceutical products are to ensure the environment they produce merchandise in is considered “clean”.  “Cleanroom” standards are based on the number of air particles as well as microbial growth testing within an area. These regulation guidelines are set by ISO (International Organization for Standardization) for the different “grades” of manufacturing. 

II. Materials:  marker, masking tape, 2 Rodac or contact plates “Tryticase Soy Agar”, meter stick, petri-seal or parafilm, incubator, Lysol wipe

Later: autoclave (teacher)

III. Procedure:

Part 1

1. Obtain materials.

2. Label the bottom of the petri dishes with the group names then one as “air” and the other as “surface”. 

3. Go to a room in the school determined by the teacher.

3. Set the plate labeled “air” exposed to the air in the room for 10 minutes.

4. Measure the length, width, and height of the room in meters.

5. Place plate labeled “surface” upside down touching the surface of a table or desk. (clean surface when done.)

6. Measure the length and width of the table in meters.

7. Return to your classroom.

8. Cover the petri-dishes with parafilm. 

9. Place in an incubator.

Data/ Questions Part 1:

ROOM MEASUREMENTS
	
	Length
	Width
	Height

	Room 


	
	
	

	Surface


	
	
	--------------------------


A. Calculate the volume of the room for the air to occupy.

B. Calculate the area of the surface the “surface” petri dish touched. 
Part 2
1. Remove your samples from the incubator after a few days.

2. LEAVE the lids on the samples! (Prevents exposure to possible dangerous microbes.)

3. Count the number of colony forming units (cfu) on the petri dish.

      Two ways of doing this:


1. Few CFU than just count the number per petri dish.


2. Numerous CFU than count the number within a centrally located square on 

the grid of the petri dish.  Multiply the number counted times the number of squares on the petri dish grid.

4. Place the containers in a designated location for the teacher to dispose.

Data/ Questions Part 2:
Note: Count any mold as a CFU, but recognize it is not the same as bacteria CFU.
	
	Surface

	CFU (colony forming units)
	


5. Knowing that the petri dish has an area of 0.002376 m2.

a. Calculate the theoretical amount of microbes covering any 1 meter2 surface in the room by knowing that 1 m2 ÷ 0.002376 m2 = 421.  (This means that it would take 421 petri dishes to cover a 1 m2 surface.)  Multiply the number of microbes you counted on one petri dish _______ x 421 to determine the number found in 1 m2. 

b. Calculate the theoretical amount of microbes covering the surface of the desk or table by taking the surface area you measured _________ x answer in 5a _____________ = ?

c. Review the chart below:  Table 5 Recommended limits for microbial contamination (a) 

	Grade 
	Air Sample 

cfu/m3
	Settle Plates 

(diam. 90 mm), 

cfu/4 hours (b) 
	Contact Plates 

(diam. 55 mm), 

cfu/plate 
	Glove Print 

5 fingers 

cfu/glove 

	A 
	< 1 
	< 1 
	< 1 
	< 1 

	B 
	10 
	5 
	5 
	5 

	C 
	100 
	50 
	25 
	- 

	D 
	200 
	100 
	50 
	- 


Looking at the contact plate column, record whether the room would be considered a Grade A (1 or less), Grade B (5 or less), Grade C (25 or less), or Grade D (50 or less) for the surface quality. (If more than Grade D, write “worse than Grade D”.)

Note: Count any mold as a CFU, but recognize it is not the same as bacteria CFU.
	
	Air

	CFU (colony forming units)
	


6. a. Knowing you collected the sample during a 10 minute time period, multiply the number of microbes you counted on one petri dish _______ x 10 to determine the number found in 1 m3. 

b. Calculate the theoretical amount of microbes found in the air of the entire room by taking the volume you measured _________ x answer in 6a _____________ = ?   

c. Review the chart below:  Table 5 Recommended limits for microbial contamination (a) 

	Grade 
	Air Sample 

cfu/m3
	Settle Plates 

(diam. 90 mm), 

cfu/4 hours (b) 
	Contact Plates 

(diam. 55 mm), 

cfu/plate 
	Glove Print 

5 fingers 

cfu/glove 

	A 
	< 1 
	< 1 
	< 1 
	< 1 

	B 
	10 
	5 
	5 
	5 

	C 
	100 
	50 
	25 
	- 

	D 
	200 
	100 
	50 
	- 



Looking at the air sample column, and your answer to #6a record whether the room would be considered a Grade A (1 or less), Grade B (10 or less), Grade C (100 or less), or Grade D (200 or less) for the air quality compared to your answer in question #6a. (If more than Grade D, write “worse than Grade D”.)

7. Compare your answers with two other groups. 

a. Which of the groups had the highest contamination for air, surface, or both? Compare the petri dishes results to determine the answer. (Give name and location.)

b. Which had the least? Compare the petri dish results to determine the answer. (Give name and location.)

c. What factors could be attributed to the difference?

8.  European Union Guide to Good Manufacturing Practice developed four different grades of acceptable depending on the products. 
Grade A  highest standard of clean environment due to a high risk of microbial and 
particulate contamination…suitable for filling sterile products as well as products exposed to the air longer due to slower filling times of bottles or greater exposure such as bottles with wide-neck openings before sealing, during the stage of filtering and sterilizing products, or handling of aseptically prepared products

Grade B – moderate standard of clean environment due to moderate risk of microbial and particulate contamination…suitable for extended areas near a grade A location 

Grade C – semi-moderate standard of clean environment due to a semi-moderate risk of microbial and particulate contamination …suitable for products that actively support microbial growth, must be held for a long period before sterilization, preparation and filling of bottles for short periods of time (seconds) or products are processed in primarily open vessels

Grade D –lowest standard of environment due to a low risk of microbial and particulate contamination, …suitable for products that later will be filtrated and sterilized 
a. According to the descriptions above what grade of environment would a pharmaceutical manufacturer have for adding sterile medication to a syringe? Explain.


b. According to the descriptions above what grade of environment would a pharmaceutical manufacturer have for filling bottles in a short time span (seconds)? Explain.

c. According to your calculations, as to what “Grade” of environment would the room you tested be categorized?  Explain. (Note if greater numbers than D state worse than Grade D).

V. Conclusion:

What are microbes?  Why is it important to determine if an area is a “cleanroom”? 


Microbes are living organisms small enough to be seen only using a microscope.  Commonly found during this lab would be bacteria and mold. A “cleanroom” is important to create a product or perform research that has limited to none contamination from microbes.  In hopes to protect the humans coming in contact with that product later or to prevent added variables to an experiment. 





Students just need to read the information above to answer this question.  Grade C is a moderate standard of cleanliness for products that are processed fast enough the expose is limited for microbes.





Students just need to read the information above to answer this question.  Grade A is the highest standard of cleanliness for “sterile” products.





Notes 


(a) These are average values. 


(b) Individual settle plates may be exposed for less than 4 hours. 


This document is produced by the Food and Drug Administration (FDA) in the USA and was published in 2004. Chart compliments of: http://www.catalyxtech.com/bioburden.html
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