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Abstract 
The type, characteristics, and quality of 
disposable pipette tips can directly affect 
the volume transferred to and from an 
assay, regardless of operator skill or type 
of pipette employed. This application note 
will describe a way to correlate the 
accuracy and repeatability of volume 
transfers to the actual disposable pipette 
tips employed, which subsequently allows 
users to screen and select the appropriate 
tip types for their specific liquid handlers, 
pipettes and/or assays. 
 
Introduction 
All pipette tips are not created equal (see 
Figure 1), nor are all assays. Failure to 
use proper tips for a given type of pipette 
can lead to an inadequate seal between 
the pipette and tip, causing inaccurate 
volume transfers due to leakage and 
sample loss1. The need for the best 
performing tip is likely proportional to the 
importance of having both accuracy and 
precision in volume delivery for specific 
assay steps. For instance, dispensing 
relatively large volumes of phosphate 
buffer into a plate might not be as critical 
as dispensing 1 µL of compound for drug 
candidate screening or 15 µL of 
mastermix addition in PCR assays. Often, 
the driver for selecting, or switching, the 
type of tip is based on cost. Unfortunately, 

decisions to use new or different tip types 
are not usually based on tip performance, 
quality or reliability because these factors 
are not routinely characterized. This 
document gives examples of how testing 
volume transfer performance can give 
good indicators of tip performance and 
reliability. When tip reliability is in 
question, assay results, in turn, could be 
in question as well.  

Artel’s dual-dye photometric technology 
for simultaneously measuring accuracy 

Figure 1. Cross-section of a properly 
manufactured disposable tip (left) and an 
improperly manufactured bulk tip (right). The 
manufacturer tip shows a centered orifice, 
has uniform appearance, is “finished” looking, 
and is often made from higher grade 
materials. The bulk tip shows a non-centered 
orifice with residual flashing material present. 
The bulk tip is also not as “finished” or 
“polished” looking. Photos by Hans Ulrich. 
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