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Introduction to Micropipetting


OBJECTIVE
· Learn that the purpose of the micropipette is to measure and dispense small volumes of liquid. 

· Learn the proper use of a micropipette.

· Learn the metric unit of measurement for small volumes.

· Be able to convert metric units of volume. 

QUESTIONS

How do you properly use a micropipette?  What is the instrument used for and what are the units of measurement?

INTRODUCTION
Micropipettes are one of the primary tools of the laboratory biologist.  These instruments allow you to measure and dispense small and accurate volumes of liquid solutions.  Using correct pipeting technique will greatly increase the chance that your experiment will return meaningful data so that your laboratory experience can be both fun and academically enriching.  
These micropipettes will allow you to accurately measure volumes as small as 2µl and as large as 1000µl.  A microliter is 1 millionth of a liter (10-6 L). It is also 1 thousandth of a milliliter (10-3 mL).
[image: image1.wmf]
MATERIALS


· For each team of 3

· One P-20, P-200 and P-1000 micropipettes with appropriate tips

· Paper towel folded to have three layers
· Ruler

· Food coloring solution

PROCEDURE
In this activity you will be using three micropipettes, P-20, P-200 and P-1000. A P-20 measures volumes of 2-20 μL.  A P-200 measures volumes of 20-200 μL.  A P-1000 measures volumes of 200-1000 μL. It is important to use the appropriate pipette for the intended volume.

Which pipette would you use if you wanted to measure the following volumes?

a. 250 μL ________________

b. 100 μL ________________

c. 200 μL ________________

d. 5 μL  __________________

Using the Micropipette

1. Make sure you are using the correct pipet for the intended volume. First, release the lock which is a small ring at the top of the pipet.  Rotate this ring to free the adjustment mechanism.  Turn the plunger until the volume you want to pipet is displayed in the window.  Finally, turn the volume lock into lock position.

Determine the following window settings and the appropriate pipet to be used given the following volumes.

For example, 

P-20
	0

	4

	7


4.7 μL
P-200

	0

	4

	7


47 μL
P-1000

	0

	4

	7


470 μL
A) P-1000
	0

	8

	8


_____ μL
B) P-200
	1

	9

	8


_____ μL
C) P-____

	

	

	


940 μL
D) P-____

	

	

	


50 μL
E) P-20

	1

	5

	0


_____ μL
F) P-____
	

	

	


19.5 μL
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2. Next, you will need to select the appropriate disposable tip. Gently place the end of your pipet into a tip.  A light tap can help seat the tip properly on the end of the micropipette so that a good seal is formed between the two.  
3. Gently press the plunger down and note that the pipet has 2 “stop” positions.  
The first stop is where you want to be when drawing up the appropriate volume of the sample.  The second stop is to dispense the sample completely from the tip.

4. Gently press the plunger down to the first stop.  Then insert the tip of the pipet into your food coloring sample.  Begin releasing the plunger very slowly to prevent damaging the instrument.

5. Now you are ready to dispense the solution.  Place the tip of the pipet into the container you are pipetting to and slowly dispense the solution.  Do so by slowly pressing the plunger all the way down to the second stop position. 
6. Keep your thumb at the second stop position until you have completely removed the pipet from the container to avoid drawing your sample back into your pipet.

7. When you are finished pipeting, simply eject your tip into a waste container by pressing down on the tip ejector button.
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Micropipetting Activity

1. Each person should get a piece of paper towel approximately 3 feet long.  Fold the paper towel into three layers.  Press the edges firmly down.  Make sure the paper towel is perfectly flat with no ripples.

2. You will each be measuring the following volumes of the food coloring solution:

a. 20 μL
b. 200 μL
c. 500 μL
d. 1000 μL
3. Using the appropriate micropipette, measure each volume of the food coloring sample.

4. Dispense the food coloring onto a piece of paper towel.  Place the tip of the micropipette near the paper towel and SLOWLY release the sample at the same spot. Let the sample dry. Label the drop with the measured volume.

5. Compare your results with your partner’s by measuring the diameters of the dried sample.  Record on the paper towel. 

6. Keep your paper towel until further instruction by your teacher.

QUESTIONS


1. How do your dried samples compare to your partners’ for the same volume of food coloring?

2. If two students get different diameters for the same volume of food coloring, what are some possible explanations for this? 

3. How does the diameter of the 500 μL drop compare to the diameter of the 1000 μL drop?
Extension
It is important to be able to carry out metric conversions.  Using the following conversions, complete the problems below.

	1 Liter (L) = 1000 milliliters (mL) = 1,000,000 μL

1 μL = .001 milliliters =.000001 L

1 μL = 1 x 10 -3 mL = 1 x 10 -6 L




1. 3 L = __________ μL
2. 3 μL = _________ mL

3. 10 mL = ________ μL
4. 100 μL = _________ L

5. 100 mL = _________ L

6. 20 μL = _________ mL

7. 2000 mL = __________ μL
8. 0.05 mL = ___________ μL
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