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Cost, speed and flexibility, among other things, play a role when deciding whether 
to calibrate a pipette in-house or externally. 
External calibration services are offered by many pipette manufacturers and re-
pair and service centers, which provide independent testing by specialists. Exter-
nal calibration can take longer, though, due to postal routes. There are costs as-
sociated with both external and in-house calibration. External calibration fees are 
easy to quantify.  In house calibration may involve upfront costs for equipment as 
well as ongoing personnel costs associated with performing calibration. 
As a pipette manufacturer, BRAND has employees who specialize in calibration, 
maintenance and repair, and offers the appropriate calibration service to meet  
every requirement – both factory calibrations and the DAkkS calibration service in 
accordance with DIN EN ISO/ IEC 17025.

In-house or external calibration?
Monitoring test equipment in ac-
cordance with ISO 9001 and GLP 
is becoming increasingly import-
ant in laboratories. Regular pipette 
calibrations are an essential part of 
this process. Whether you choose 
in-house or external calibration, 
good preparation is a must. This 
technical note offers some useful 
tips. In each individual case, verifi-
cation and application of the infor-
mation is the user’s responsibility.

Introduction

Monitoring test equipment for  
air displacement pipettes
The way to simple and efficient implementation

APPLICATION  
KNOWLEDGE
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In-house pipette calibration

The advantages of in-house calibration are flexibility, speed 
and, with an appropriate workload, possibly cost savings 
as well. Cost-effectiveness often depends on the number of  
pipettes. A combination of in-house and external calibration  
can also be worthwhile, so that the work done internally is vali-
dated by an independent, external result on a regular basis.
If in-house pipette calibration and maintenance is chosen, cor-
responding equipment and expertise are required. Many pi-
pette manufacturers provide information and support for this. 
The standard-compliant equipment of an in-house calibration 
lab includes test equipment that is traceable to national stan-
dards, such as a scale, a thermometer, a barometer, a hygro- 
meter and possibly an appropriate air-conditioning system. For 
the calibration of small-volume pipettes, special accessories 
that are used for evaporation protection should also be includ-
ed. Small-volume pipetting solutions, such as micro-weighing 
vessels or test tubes, are offered by BRAND. 
It is also helpful to have a calibration software that can auto-
matically calculate and evaluate the existing measured values 
of a pipette and document the instrument-specific test results. 
There are programs, such as BRAND’s EASYCAL™ calibration 
software, that automatically transfer measurements from the 
scale. The test is then evaluated based on the previously 
defined tolerances.

Testing instructions
In addition to having the right equipment, specialist knowledge 
is also required. The extent to which this must be attained or  
refreshed is specified in the management system of the  
laboratory. 
Skills can be learned in special seminars or with the aid of test 
instructions (SOPs), which describe the test in detail in accor-
dance with DIN EN ISO 8655. These SOPs are typically available 
for download on the home page of pipette manufacturers. With 
this acquired knowledge, an in-house test instruction with the 
test sequence and tolerances must be defined.

BRAND provides suitable test instructions for many 
liquid handling instruments.

Equipment | Preparation

Implementation

The procedure for calibration in accordance with DIN EN ISO 
8655 is generally always the same. If the ambient conditions 
required from the ISO (as for example a temperature between 
15°C and 30°C or a humidity more than 50%) are present, the 
pipette must be placed in the calibration lab two hours before 
the test, so that the temperature of the pipette, ambient air 
and water are the same. The pipette is tested at nominal vol-
ume, 50% of nominal volume and 10% of nominal volume (or 
the lowest partial volume). Once the pipette is set to the tar-
get volume (= test volume), ten pipetting operations are dis-
pensed into a vessel on the balance – in compliance with speci- 
fic handling instructions , and the results recorded. By multiply-
ing the mean value of these ten weight measurements by the 
applicable Z-factor (depending on air pressure and tempera-
ture), the actual pipetted volume is determined.
Evaluating the deviation between the actual volume and the 
target volume ultimately shows whether the pipette is within 
the defined tolerances or not. 

Mean weighing values: 
(Example for ten weighing values)

x
_

 =  
x1 + x2 + x3 + x4 + x5 + x6 + x7 ... x10

10

Mean volume: 

V
_

 =  x
_

 · Z Z = Correction factor
 (e.g., 1.0029 µl/mg at  
 20 °C, 1013 hPa)

Figure  1
Calculating the mean mass, or the mean volume

Standard operating procedures (SOPs) :  
www.brand.de/en/service-support/application-
database

Additional information and details about the test sequence 
and the calculation can be found in the BRAND test instructions 
(SOPs).
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Figure 2
Determining a pipette cause for the leak with the BRAND PLT unit

Measures to be taken when tolerances are exceeded

If evaluation of the calibration data for 
a pipette results in the tolerances being 
exceeded, this is caused by a leak in the  
pipette in 95% of all cases. In case of such 
a result, BRAND recommends conduct-
ing a leak test afterwards. The BRAND 
PLT unit can be used for all single- and 
multi-channel air displacement pipettes 
– regardless of the pipette manufacturer. 

Pipette maintenance | repair
If the leak test reveals that there is a leak, 
the cause can systematically be deter-
mined by means of various test options. 
Through targeted maintenance or repair 
in an in-house laboratory, the pipette 
can be resealed and thus regain its origi-
nal precision. Figure 2 shows the recom-
mended course of action.

Send in instrument for 
repair

Clean parts and grease; replace if necessary

Failed
Piston or piston seal dirty/damaged?

Passed
Leak on piston/piston seal

Static leak test without pipette tip (without pressing the pipetting button)

Replace shaft or O-ringUse suitable pipette tip

Cone/O-ring damaged?
Failed

Pipette tip unsuitable?

Passed
Leak in transition between shaft and pipette tip

Dynamic leak test without pipette tip

Adjust pipette

Passed
Pipette is leak tight

Failed

Dynamic leak test with pipette tip (pressing the pipetting button)
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If the leak test (dynamic and with pipette 
tip), which is performed in connection 
with the calibration, does not reveal any 
errors, and technique handling and am-
bient conditions can be excluded as the 
cause of error, the pipette must be ad-
justed. In most systems on the market, 
an adjustment involves correcting the 
piston stroke length. The disadvantage of 
this procedure is that a careful approach 
must be taken and as a result readjust-
ment may be required in a further step. 
In addition, a tool is usually required. 
Adjustment on BRAND Transferpette® S 
and Transferpette® electronic pipettes 
is quite simple with the help of Easy  
Calibration technology: change the dis-
play to the actual measured volume on 
the decoupled pipette – without tools 
and within a few seconds. This quick and 
easy procedure is shown in Figure 3, us-
ing the Transferpette® S as an example.

Because the Easy Calibration function is a safe and field-tested method, it can be as-
sumed that no significant deviation will occur after the adjustment. Nevertheless, the 
volume should always be checked again after doing so. 

Figure 3 
Quick and easy adjustment of the Transferpette® S

Monitoring in between calibrations
ISO 8655 requires regular calibration of pipettes, but a calibration interval is not spec-
ified. This depends on the frequency of use of the pipette and whether aggressive me-
dia is used with the pipette. If a deviation is found during pipette calibration and the 
pipette lies outside the ISO tolerances, an examination must be conducted to find the 
cause for this and correct (repair) it. In critical fields, such a deviation forces laborato-
ries to retrace the use of the pipette since the last documented calibration and make 
a decision about the implications. Therefore, to ensure process reliability in critical 
fields, the calibration interval is kept short – often at 3 months. 
In addition to calibration, BRAND recommends regular (ideally daily) monitoring of air 
displacement pipettes by means of a leak test. In the period between calibrations, this 
can also ensure that the pipette is able to transfer liquid reliably and accurately. Con-
ducting a leak test with the BRAND PLT unit can detect even the smallest leaks and 
thus changes in volume, for example. As a result, regular monitoring can prevent an 
instrument from exceeding ISO volume tolerances. If an instrument fails the leak test, 
we recommend conducting a gravimetric test. In consultation with the auditor, it may 
be possible to extend the calibration interval and thus save costs by performing a dai-
ly leak test on pipettes.

Leak test with the BRAND PLT unit

Adjusting the pipette

1. 2. 3.

4. 5. 6.

Measures to be taken when tolerances are exceeded (continued)
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Documentation
In the context of overall test equipment monitoring, documentation is also an essen-
tial component – both in terms of internal quality management and for audits. Unless 
otherwise stipulated in the laboratory management system, test results should nor-
mally be stored for as long as the pipette is in use. This applies to the regular calibra-
tion certificate – both certificates from an external service center and certificates for 
calibrations performed in-house. If a calibration software is used for in-house evalua-
tion, certificates can usually be printed and archived for every test. The EASYCAL™ soft-
ware from BRAND also contains a test history, which shows the results of every test 
and a timeline of each pipette.
Documentation of leak test results is also recommended, so that a trend toward a pos-
sible leak can be detected. In combination with the BRAND PLT unit, the PLT connect 
software can also be used to create and document test certificates. 
When putting a new pipette into operation for the first time, the original test values 
must be adhered to before use. An in-house calibration is usually not carried out im-
mediately after a new pipette is acquired; instead, the manufacturer’s quality certif-
icate serves as the basis. This is created as part of the manufacturer’s quality con-
trol measures and is usually included in the scope of delivery. If, before an audit, you 
should discover that this quality certificate has been lost, you can normally request it 
from the manufacturer. 

With the right preparation and the right equipment, in-
house or external test equipment monitoring, or a combi-
nation of both options, can be easier and more efficient. 
While the procedure for the actual calibration is specified in  
DIN EN ISO 8655, a functional leak test and the Easy  
Calibration technology can help to save time and money 
and increase reliability at the same time. Pipette manufac-

turers provide support for the user-friendly implementation 
of test equipment monitoring on air displacement pipettes 
– whether it concerns service offers or suitable calibration 
accessories. This support is often complemented by helpful 
information on the home page and documents in the down-
load section. 

Conclusion

MyProduct online service
At BRAND, the MyProduct online service provides an option to download the quality 
certificate with the test results for a specific instrument on an article and serial num-
ber basis. BRAND MyProduct also makes documents available for download, such as 
the above-mentioned test instructions. If service is required, an instrument-specific 
list of suitable accessories and spare parts can also be found here.

“MyProduct” online service 
www.brand.de/en/service-support/myproduct

Test certificate of the PLT connect software
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Standard operating procedures (SOPs) :  
www.brand.de/en/service-support/application-
database

Manuals:  
www.brand.de/en/service-support/downloads

EASYCAL™ calibration software:  
https://shop.brand.de/en/easycaltm-4-0- 
calibration-software-p74.html

All information about our PLT unit 
can be found at shop.brand.de

More information about our products:

Quality certificate and individual spare parts:  
www.brand.de/en/service-support/myproduct


