SOP for use of a Pipetman

SOP #:
HS.007

Version:
1.0

Title:

Use of a Pipetman

1.0  Purpose

To provide instructions on the proper use of Pipetman for the accurate and precise delivery of volumes in the microliter (ul) range.

2.0  Scope
This protocol covers the use of P20 through P1000 Pipetman in the Biotechnology Laboratory.  Only non-viscous aqueous solutions are to be pipetted using these instruments.
3.0  Responsibility
All students and instructors in laboratory courses in the diagnostic services program shall be instructed in the proper use of a Pipetman.

4.0  Reference
Ranin website (http://www.rainin.com)

5.0  Procedures
5.1  Materials


5.1.1
Pipetman P1000, P200, P20


5.1.2
Pipetman tips


5.1.3
Practice aqueous solution(s) containing food coloring


5.1.4  
Containers for liquid test articles - disposable weigh boats, disposable beakers, multiwell plates (reusable for this specific exercise)

5.2  Procedure


5.2.1
 Select the correct pipetman for the volume to be delivered.


5.2.2
Set the pipetman to the desired volume by turning the volume adjustment knob



counterclockwise to just past the desired volume.  Turn backwards (clockwise)

until at the exact volume.  Never force the volume adjustment and never exceed the maximum volume for the pipetman.

5.2.3
Select the correct tip for the chosen pipetman and securely seat on the shaft.  The



tip should be placed on the shaft to just form an airtight seal.  A fresh disposable 



tip is used for each delivery.  Do not touch the tip with hands (even if gloved).


5.2.4
Double check the volume setting and/or have it verified by your co-worker or supervisor (i.e. instructor).


5.2.5
Depress the plunger to the first stop and hold.


5.2.6
Place the tip in the liquid to the approximate correct depth and hold the pipetman



perpendicular to the surface of the liquid:






Immersion



Pipetman

Depth (mm) 


P20


2-3



P200


2-4



P1000


2-4



Note:
Too shallow or too deep will cause volumes to be inaccurate.

5.2.7
Allow the plunger to return to the initial starting position slowly.  Liquid should be drawn into the tip.  When the plunger has completed its return wait 1 additional second.




Never allow the plunger to snap back in an uncontrolled manner.
5.2.8
Check for air bubbles and splashing in the tip.  Be sure the height of the liquid “looks
correct” (compared to previous experience).  

5.2.9
Remove any droplets of liquid on the outside of the tip by either touching the tip against the inside wall of the reagent vessel or wiping with a Kim wipe - be careful not to draw any measured liquid out of the tip by capillary action.


5.2.10
Deliver the liquid by placing the tip against the inside wall of the receiving container as close as possible to the liquid surface or just at the bottom if the container is empty.  Slowly push the plunger to the first stop.  Pause 1-2 seconds and continue to depress to the second stop.  


5.2.11
With the plunger still depressed to the second stop remove the pipetman and tip from the vessel with the tip pressed against the vessel side for the first few mm of the withdraw.  Do not allow any liquid to be sucked up back into the tip.


5.2.12
Allow the plunger to slowly return to the starting (fully extended) position once it is removed from the vessel.


5.2.13
Discard the tip into the proper waste container using the ejector button.


5.2.14
Repeat the process using a fresh tip for each delivery.


5.2.15
On completion of pipetting return the pipetman to its original position in the pipetman rack.
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Protocol for Validation of Pipetman and Serological Pipette Use

1.0  Purpose
To verify accuracy and precision (i.e. validate) of the pipetman at your lab bench.  To verify your ability to correctly deliver known volumes with pipetman and serological pipettes. 

2.0 Scope
The P20, P200 and P1000 pipetman at each lab bench will be validated before each laboratory class by all students enrolled in the diagnostic services class.

3.0 Responsibility
All students in the diagnostic services program must complete this protocol before proceeding to other laboratory exercises.

4.0 Procedures
4.1  Materials:

4.1.1
Pipetteman P20, P200 and P1000


4.1.2
Pipetteman tips for P20, P200 and P1000


4.1.3
Small disposable weigh boats


4.1.4
Distilled water


4.1.5
Electronic Balance (able to read to nearest 0.001g, e.g. Denver balances)


4.1.6
Serological Pipettes 2, 5 and 10 ml

4.1.7
CRC Handbook of Chemistry and Physics or table of water density as a function of temperature
4.2  Procedure :


Overview:
For each pipetman at the bench 3 different volumes will be delivered and weighed at 5 repetitions per volume using water containing food coloring (for visual ease) .  The mass will be converted to volume using density. The average of the converted volume will be compared to the volume setting on the pipetman and the coefficient of variance determined.


4.2.1
Record the balance number / identification on the data sheet.


4.2.2
Record the temperature and humidity in the laboratory on the data sheet.


4.2.3 
Look up the density of pure water at the laboratory temperature in the CRC Handbook of Chemistry and Physics and record it on the data sheet.


4.2.4
Pour approximately 10 ml of dye solution into a 30 or 50 ml disposable beaker.


4.2.5
Obtain a small or medium sized weigh boat and pour about 0.5 ml of the dye

solution into a small weigh boat and about 2 ml of the dye solution into the medium weigh boat. The exact volume is not critical.


4.2.6
Tare the weigh boat with the liquid in it on the balance.


4.2.7
Select a pipetteman (P20, P200 or P1000) from the rack and record its identity on the data sheet.


4.2.8
Place the correct tip on the pipetman shaft.


4.2.9
Set the volume to the value indicated on the data sheets.  Have your setting checked before proceeding (lab partner and/or instructor).


4.2.10
Draw up the aqueous  solution from the beaker and pipette it into the tared weigh



boat.


4.2.11
Record the weight to the nearest 0.001 g on the data sheet. 


4.2.12
After the weight has been recorded tare the balance (display should read 0.000 g).


4.2.13  Repeat steps 4.2.10 through 4.2.12 for a total of 5 times at each specified volume.


4.2.14
Repeat steps 4.2.5 - 4.2.13 for each volume and corresponding pipetteman.

5.0 
Calculations
5.1 Principle 

A known volume of liquid can be delivered and the mass (weight) of that volume determined using the electronic balance.  The electronic balance can be accurately and precisely calibrated using ASTM standards (see SOP GBT 006) so that the mass is accurately known. To verify the delivered volume is accurate the mass is converted back into volume using the density of the liquid at the temperature and pressure of the room at the time of the measurement.  Water is most often used as the liquid and its density obtained from the CRC Handbook of Chemistry and Physics. 

5.2 Relevant Equations and Application

Density = mass / volume
or 
d = g /ml 


ml = 
grams / density

· 
grams are  obtained by weighing the volume of liquid delivered on the electronic balance

· 
density is obtained from the appropriate table in the CRC Handbook of 


  
Chemistry and Physics 

· 
the calculated volume is compared to the volume setting on the Pipetman.

.3 Sample Calculation
volume setting on P200:
150 l

Weights

150l


__0.148_g____

____0.147_g____




__0.148_g____

____0.145_g____




__0.147__g___

_____0.146__g__




average ______0.147_g _
std dev. ___0.001__







CV (%dev)  ____0.680____

Conversion to volume:
assume density of water was 0.9989 g/ml at the conditions of the measurement


then volume delivered =   
   Grams     
=
     0.147   g      =
0.147 ml






   Density


Notes on Pipetman : Reading and Setting the volume

Pipetman Selection and volume indicators:


to determine the maximum volume of the pipetman look on the top of the plunger :

Reading the digital volume indicator in the windows

-P200


Digital volume indicator is read from top to bottom


Black digits indicate microliters (l)



Red digits indicate tenths or hundredths of microliters (l)

P1000 

Digital volume indicator is read from top to bottom



Red digits indicate milliliters



Black digits indicate tenths of a milliliter

Accurate Working Volume Range for Pipetman

Pipet Practice

1  
How many l are in the following volumes and what volumetric piece of equipment would you use to measure this volume ?






(microliters)


Name of Equipment 

a. 0.650 ml

______________l

___________________

b. 0.025 ml

______________l

___________________

c. 1.75 ml

______________l

___________________

d. 0.175 ml

______________l

___________________

e. 0.310 ml

______________l

___________________

f. 0.006 ml

______________l

___________________

g. 0.062 ml

______________l

___________________

h. 0.600 ml

______________l

___________________

i. 0.012 ml

______________l

___________________

j. 0.001 ml

______________l

___________________

2.  
How many ml are in the following volumes and what device would you use to measure each volume ?

a. 5000 l

______________ml

___________________

b. 108 l


______________ml

___________________

c. 12 l


______________ml

___________________

d. 2.5 l


______________ml

___________________

e. 785 l


______________ml

___________________

f. 50 l


______________ml

___________________

g. 0.2 l


______________ml

___________________

h. 120 ul


______________ml

___________________

i. 2 l


______________ml

___________________

j. 250 l


______________ml

___________________

4.  
What should the following volumes of water weigh at 22oC when the density of water is 0.99780 g / ml.

a. 0.120 ml

______________ g

______________ mg

b. 185 l


______________ g

______________ mg

c. 10.0 l

______________ g

______________ mg

d. 500 l


______________ g

______________ mg

e. 2.5 ml


______________ g

______________ mg

f. 100.00 ml

______________ g

______________ mg

g. 35.1 l

______________ g

______________ mg

5.  
Calculate the average, standard deviation and coefficient of variance for each of the following data sets (you may use INSTAT):

a. 
0.145 g, 0.143 g, 0.144 g, 0.145 g, 0.144 g, 0.146 g, 0.145 g


b. 
0.020 g, 0.020 g, 0.020 g, 0.021 g, 0.021g, 0.020 g


c.  
0.075 g, 0.071 g, 0.068 g, 0.077 g, 0.071 g, 0.075 g, 0.070 g


d.  
0.990 g, 0.995 g, 0.991 g, 0.975 g, 0.993 g


e.  
2.1 mg, 2.0 mg, 1.8 mg, 2.0 mg, 2.0 mg, 2.2 mg

6.  
Additional volume conversion practice problems

a. 50 ml 


= 
_____________ liters

b. 0.500 liters

=
_____________ ml

c. 12.5 liters

=
_____________ ml

d. 250 ml


=
_____________ liters

e. 0.00089 liter

=
_____________l

f. 6000 l

=
_____________ ml

g. 6000l

=
_____________ liters

h. 3.7 ml


=
_____________ liters

i. 0.015 liters

=
_____________ ml

j. 0.015 liters

=
_____________ l

k. 75.0 ml

=
_____________ liters

l. 695.2 ml

=
_____________ liters

m. 3.75 liters

=
_____________ ml

n. 0.450 liters

=
_____________ ml
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