TIPS
1

to improve
your pipetting
technique

Prewet the pipette tip
Each time a new tip is applied to a pipette, the captive air
inside the pipette tip will have a lower humidity level.
This increases sample evaporation.
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Repeated aspirate/dispense cycles prior to aspirating for
delivery will increase the humidity inside the tip, thereby
decreasing the amount of sample evaporation.
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Allow pipette, tips, sample solutions, and labware to
equilibrate in testing area at least two hours prior to pipetting.
The volume of liquid delivered by air displacement pipettes
varies with relative humidity and vapor pressure of the liquid—
both of which are temperature-dependent. Working at a
constant temperature minimizes variation of aspirated volume.
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Examine the tip before and
after dispensing
Before dispensing, carefully remove droplets on the outside
of the tip with a lint-free cloth. Be sure to stay clear of the tip
opening to avoid wicking liquid out of the tip. Excessive tip
wiping can cause sample loss and under-delivery.
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Once you are ready to dispense, place tip against receptacle
wall, press plunger button to the first stop then drag the tip up
the receptacle wall while pressing to the second stop. Surface
tension will help draw the remaining liquid out of the tip.
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Use forward mode pipetting
Forward mode (also referred to as standard mode) is the method most
commonly used by pipette manufacturers for calibration.
Press the plunger button to the first stop, immerse the tip into the sample
and release plunger button to aspirate the aliquot. Remove tip from the liquid and press plunger button to second stop to dispense the entire contents.
While forward mode pipetting yields better accuracy and
precision than reverse mode for many solutions, reverse mode
may be the preferred method for viscous or volatile samples.
When using reverse mode pipetting, keep in mind that samples
may be over-delivered with this method.

Hold the pipette in a vertical position and prevent the tip from
touching the sides or bottom of the sample vessel. This will ensure
an optimal and undisturbed hydrodynamic flow of the sample
during aspiration.

Pause consistently after aspiration
Once the plunger button has been released, pause for
ONE SECOND with the tip still immersed in the sample,
allowing the liquid to “settle” in the tip. Make this pause as
consistent as possible.
The sample continues to flow into the tip for a short time after the plunger
button reaches the top stop. At the same time, evaporation within the tip is
occurring. Therefore pausing for too long will result in under-delivery. Pausing
consistently balances these two effects and ensures correct aspiration.
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Minimize handling of the
pipette and tip
Handling a pipette for prolonged periods of time will
cause the barrel of the pipette to heat up, leading to an
expansion of the captive air volume, ultimately decreasing
the delivered volume.
Methods to reduce heat transfer include holding the pipette loosely,
returning it to the pipette stand or setting it down between deliveries.
Special care should be taken to avoid handling pipette tips and
sample vessels/tubes.

Immerse the tip to the proper depth
While holding the plunger at the first stop, immerse the tip to the
correct depth below the meniscus. The correct depth depends on
the pipette volume.
Shallow tip immersion increases the risk of aspirating air. Deep
immersion increases the risk of droplets on the outside of the tip,
and also forces more sample into the tip. Inconsistent immersion
degrades precision.
1-100 µ L
= 2-3 mm
101-1000 µ L = 2-4 mm
1-5 mL
= 3-6 mm

Use the correct pipette tip
For the most accurate pipetting, the pipette manufacturer’s recommended tips
should be used. Pipettes are designed to work properly with particular tips.
It is important to verify that alternative brand tips form a tight seal, are
properly aligned and perform accurately with the pipette. Each pipette shaft
has a specific taper design and a poor tip seal can result in errors.
Pipette
shaft

Common issues with
low quality pipette tips
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Gap at top
of shaft

Gap at bottom
of shaft

Misalignment
of pipette tip

Use consistent plunger button
pressure and speed
Pressing and releasing the plunger button with consistent
speed while aspirating and dispensing the sample is
important for achieving precise and accurate results.
Allow the plunger button to settle at the top stop before
beginning the next aspiration sequence.
It’s all about consistent rhythm—repeatable actions
produce repeatable results.
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Hold pipette straight while
aspirating
This technique is especially important when pipetting small volumes
(less than 50 µL). Holding the pipette at an angle during aspiration
alters the sample volume. Touching the sides of the vessel causes
wicking and loss of volume.

To properly prewet the pipette tip, aspirate, remove tip
from sample, and fully expel the liquid at least three times.

Work at temperature
equilibrium

Of all the factors
contributing to the
performance of a
pipette, the most
critical is the skill
of the operator.
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