
Pipetting Techniques for Accurate Results
What is Air Displacement vs. Positive Displacement Pipetting?
An air displacement pipette, also known as an air cushion pipette, is a 
piston-operated instrument used to accurately aspirate and dispense 
precise liquid volumes. The piston and liquid in the plastic tip are 
separated by an air cushion allowing for contamination-free liquid 
handling. As the piston is moved up and down, a negative or positive 
pressure is created. This movement results in liquid being aspirated into or 
expelled from the tip.

Air displacement pipettes are ideal for liquids with similar density, viscosity, 
and vapor pressure (volatility) to water. For slightly volatile, viscous, or 
foaming liquids we recommend using the reverse pipetting technique. For 
highly volatile, viscous, or foaming liquids we recommend using a positive 
displacement instrument.

Aspirating the Sample 
• Set the volume to be aspirated and on the pipette.
• Press the pipetting button to the first stop.
• Hold the pipette vertically and immerse the tip 1-4mm 

below the liquid surface. For larger volume pipettes 
(>1000µL) use an immersion depth of 3-6mm. 

• Slowly release the pipetting button back to its original 
position. 

• With tip immersed in liquid, wait several seconds until set 
volume is completely aspirated.

The ISO8655 standard requires pre-wetting the tip once prior  
to performing the pipetting procedure additional technical 
information on ISO8655 calibration standards

Dispensing the Sample  
• Hold the pipette at a 30-45° angle touching the wall of  

the container.
• Push the pipetting button to the first stop and hold.
• Push the pipetting button to the second stop (blow-out)  

while wiping the tip against the wall.
• Remove the pipette tip from the container, and then 

release the pipetting button back to its original position. 

FORWARD PIPETTING

REVERSE PIPETTING

Aspirating the Sample
• Pre-wet the tip 3-5 times by slowly aspirating and  

dispensing liquid in the tip (forward pipetting).
• Press the pipetting button to the second stop.
• Hold the pipette vertically and immerse the tip 1-4mm  

below the liquid  
surface. For larger volume pipettes (>1000uL) use an  
immersion depth of 3-6mm. 

• Slowly release the pipetting button back to its original  
position, paying attention to avoid bubbles in the tip.

• With tip immersed in liquid, wait several seconds until set 
volume is completely aspirated.

Dispensing the Sample   
• Hold the pipette at a 30-45° angle touching the wall  

of the container.
• Push the pipetting button to the first stop and hold  

for several seconds.
• Remove the pipette tip from the container while holding 

pipetting button at the first stop. (Note: Excess liquid will  
remain in tip and should not be dispensed) 

• Excess liquid can be returned to original solution by 
pressing pipetting button to second stop or ejected with 
the tip.
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• Calibration is the process of determining the 
performance of an instrument without mechanical 
or electronic adjustment.

• Adjustment is the manipulation of the instrument 
post-calibration so that the instrument is aligned 
within the specified tolerances.

• Accuracy of measurement is how close the result 
comes to the target value.

• Precision (reproducibility) describes how closely 
grouped results are in a set of measurements, in 
units of volume.
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ACCURACY AND PRECISION

PIPETTING TIPS
Attaching Pipette Tips
Proper tip fit will ensure that only a modest 
force is required to attach a tip to the pipette. 
“Tapping” and “rocking” the pipette to attach 
tips suggests an improper tip fit and can 
result in the pipette needing to be adjusted 
and recalibrated.

Enviornment Matters
Environmental conditions (e.g. humidity, 
temperature, etc.) can impact the properties 
of the air cushion leading to inaccuracies. 
We recommend keeping environmental 
conditions consistent while pipetting.

Use Quality Pipette Tips
High quality tips provide an airtight seal 
without the need for excessive force (tapping 
or rocking) to attach the tip to the pipette. 
Consider tips made of superior materials, that 
are free of additives, and manufactured from 
molds that avoid departing agents or the use 
of molding aids.

Ejection Force
Thin-walled, flexible pipette tips are designed 
to fit the pipette securely while allowing for 
minimal attachment and ejection forces. Low 
ejection force improves ergonomics which 
decreases stress in the user.

Preparing the Pipette
Pipetting Accuracy is best at nominal 
(maximum) volume, so for  optimal results, 
select a pipette with nominal volume 
closest to aspirated liquid volume. Ensure 
the volume setting is correct and attach a 
BRAND® or other high quality pipette tip.

BRAND® QUALITY   
BRAND Transferpette® S pipettes and  
BRAND tips are the ideal combination 
for quality and accuracy in pipetting. 
The precision workmanship, simple 
operation, and ergonomic comfort 
of the Transferpette S make it the 
performance standard in pipetting.

https://shop.brandtech.com/media/import/1/27/32406/42485/42554/42657/SOP_Tfp_Tfpe_TfpS_EN.pdf
https://shop.brandtech.com/media/import/1/27/32406/42485/42554/42657/SOP_Tfp_Tfpe_TfpS_EN.pdf
https://shop.brandtech.com/en/single-channel-micropipette-transferpetter-s-adjustable-de-m-p13154.html
https://shop.brandtech.com/en/liquid-handling/tips.html

