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Impact of pipetti ntechﬂique

“...a small mistake in

pipetting can cause a
large error in the final
result. It is, therefore,
of great importance to
evaluate and to reduce,
wherever possible, both
random and systematic
errors in liquid sample

handling.” 7

Sari Yldtupa,PhD,
“Choosing a Pipetting
Technique Affects the
Results of Your Analysis”,
European Clinical
Laboratory

ARTEL
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he pipette is intothe blank solutionvialby  Eliminating sources
= lacing the pipette ti the si
areliable ~ Pacihg the pipette tp on the side ¢ oy
.. of the glass vial at a 4angle just
precision above the meniscus and slowly = Don’t leave your tips
instrument depressing the plunger past the firshigh and dry.

that has been used and trusted foptop to deliver the entire aliquot. 0 o eriment comparing dry
many years. However, as with Each experiment consisted of ;4 o vetted pipette tips revealed
many forms of instrumentation, a tWO runs of ten data points each, o eqtest discrepancies observed
pipette will perform only as well - using an adjustable 20 during this study. Dry pipette tips
as the operator’s technique allows Eppendorf manual action air consistently delivered significantly
Differences in technique —  displacement pipetteset at lower volumes than did the
some more than others — can altep-00KL and Eppendorf disposable o, etteq tips, a fact which other
delivery volumes. As your pipette tips, onthe ARTEL PCS .0 chers have notefiThough
laboratory’s demand for accuracy Pipette Calibration System, an . itgicy ity with precision was
and precision increases, the automated instrument/reagent observed using either method
importance of understanding and System which verifies the exclusively in a single run,
developing optimal pipetting volumetric delivery of pipettes. e rances in accuracy of up to
technique becomes imperative. Each experiment was performed 7o, penween runs using dry and
Let's review the results of a study as & comparison of one pipetting .y etted tips were noted while
conducted at ARTEL to determine technique versus another. The using the 2QuL pipette set at fiL.
these differences and assess theifesults for each pair of teChniques \ y i na) experiments using a
impact upon accuracy and were compared concerning 250yL pipette set at 25, 50, 100

precision. precision and accuracy. The and 25QuL consistently showed

Method & P d mea;yrement used for .rating the differences in the accuracy of the
etno rocedaure precision of each technique was |, pipetted of up to 2%.

The reference pipetting method the coefficient of variance (%CV). Prewetting the pipette tip
used in each of these experimentg\ccuracy was defined as the influenced accuracy by increasing
was as follows: The pipette percent difference in mean deliveryth e humidity within the tip, thus
mechanism was “warmed up” by volumes between the two pipetting minimizing evaporation of the
gently depressing and releasing theéechniques.
plunger 15 to 20 times. The pipette
tip was prewet by aspirating and
dispensing an aliquot of the sample T In an air displacement pipette,
solution three timesWith the many sources of imprecision or
plunger depressed to the first stop,inaccuracy are magnified by the
the tip was immersed ratio of “dead air” above the liquid
approximately 1 millimeter into  level to the liquid volume in the
the sample solution and held theretip.2-® In conducting these
for a half second. The aliquot was experiments, a 20L pipette was  vayiation in the temperature of
aspirated from the sample solution used to deliver fiL, aratio of 4:1, - {he solution being pipetted was
by gently releasing the plunger, So that the amount of error observed to be the second largest
keeping the tip in the sample  introduced by technique variations 4 se of pipetting error in this study.
solution for two seconds before  would be large enough to measureryy ee sample solutions were
removal. The aliquot was delivered reliably.

solution. Similarly, increased
ambient humidity minimized
evaporation. The beneficial effect
of prewetting was less significant
with constant or high ambient
humidity. Ambient humidity for
these runs was 50%.

= Not too hot... not too cold...
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brought to three different
temperatures: 8%, 25.0°C,
and 30.0C. Solutions that were
warmed to 30.0C consistently
delivered lower volumes than
room temperature samples.
Similarly, solutions that were
cooled to 8.5C delivered higher
volumes than the ambient

(25.0°C) sample. The accuracy terms of density and surface
differences observed in this studytension) more difficult. The study

were significant, ranging from

310 7%. The graph below showsfor this method was 1.4 %CV.

is a technique in which the
plunger is depressed past the firs
stop to aspirate the aliquot from 1 l

the sample, and depressed only -

to the first stop to deliver the

aliquot. Reverse mode pipetting What are other techniques which can affect accuracy and precision?

can make obtaining accurate andother error causing techniques noted in this study included:
precise results (for the pipetting 3. prolonged delay between aspiration and removal of the tip from
of solutions similar to water in the sample

b. dragging the tip along the side of the container when the tip is
exiting the sample

c. variations in the size and shape of the sample container, and

d. rate of plunger depression and release.

showed that a typical precision

the effect of sample temperatureDifferences in volumes delivered

on pipetting accuracy.
In addition to accuracy

problems seen with samples thatreverse mode consistently

were not at room temperature,
there was some difficulty in

obtaining good precision. Runs

typically produced between

by standard and reverse mode What impact will these techniques have upon my resulis?

techniques ranged up to 5%. TheIndividually none of these factors resulted in an error greater than 2%.
Cumulatively, however, two or more of these sources of error (e.g.,
delivered a higher volume than prolonged delay and rate of plunger depression) could affect delivered
the standard method of pipetting. volume significantly.

m Conclusions What factors other than technique differences can affect my results?

0.50 % and 1.00 %CV, although
the %CV went as high as 3.60. users vary with background,
As the solution was allowed to Personal preferences, and

approach room temperature, thetraining. These differences in

Techniques among pipette  Component failure (e.g., a plunger seal or corroded piston), incorrect

pipette tip, or incorrect installation of the tip can also affect your results.

precision of the results improved. €xecution can affect the accuracy References:

Similarly, if the pipette end or tip and/or the precision of results

was warmed, even just by Casuapeing released from the clinical

handling, differences in delivery Or research lab. To ensure
volumes were observed. These accuracy and consistency,

differences and inconsistencies facilities should adopt standard
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Effects of Sample Temperature on Pipetting Accuracy
525

& @ o
£ 2 &
] T
/
)
/

VoLumeE DELIVERED (UL)

e
=3
@

4.75

85cC 250C

SAMPLE SOLUTION TEMPERATURE

300C

Experiment showing the effect of sample temperature on the accuracy of pipetting
results, using a 20 pL adjustable air displacement pipette set at 5.00 L. Ambient
temperature 25.0 °C.
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