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Magnetic Bead-Based Experiments 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 
 
 

 

Introduction 

Technological advancements in molecular biology 
increase the rate and accuracy of research, while 
making lab work easier for researchers. Over the past 
decade, magnetic bead protocols have emerged 
as a novel tool that streamlines molecular biology 
experiments while providing cleaner data. The 
protocols work by utilizing magnetic beads coated 
with an antibody that targets desired proteins or 
nucleic acid fragments in a sample. After incubating 
the beads in the sample, the slurry is placed on 
a magnet that pulls the beads and targets to the 
side, allowing undesired materials to be removed. 
Afterwards, targets are washed from the beads and 
the beads are removed using the same strategy. 
Researchers are left with clean target products for use 
in downstream experiments and analysis. 

Another technological advancement in molecular 
biology research is the increasing availability of 
automation tools for labs of all sizes. For assays 
performed in 96-well plates, semi-automated 
pipetting can have a dramatic impact on accuracy, 
repeatability, and total experiment time when 
compared to handheld pipettes. Avidien’s microPro 
300 semi-automated pipettor ofers a compact, 
afordable solution for researchers that want to 
drive consistency across experiments by eliminating 
pipetting errors and ensuring lab members perform 

protocols uniformly. The microPro ofers a novel 
interface that allows users to program a custom 
protocol, including non-pipetting steps, into the 
instrument’s intuitive iPad user interface. Users receive 
prompts for each step of the experiment, so everyone 
is always on the same page for lab protocols. 

Avidien collaborated with Mount Sinai cancer 
researchers Dr. Ravi Sachidanandam and Saboor 
Hekmaty to develop a microPro protocol that 
combines the benefts of magnetic beads with the 
convenience of semi-automation. This protocol 
has been tested with a variety of 96-well magnetic 
bead kits to ensure its efectiveness across a range 
of applications, but can be easily tailored to unique 
needs via the microPro’s iPad interface. 

Supplies 

microPro 300 

5 x microPro pipette tip reloads 

96-well magnetic bead kit (antibody coated magnetic 
beads, magnet, elution bufer) 

96-well plate for fnal sample storage 

70% ethanol 
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Protocol 

Step Type Action Speed 

1 Instruction 
Instruction: Magnetic Bead 96 Well Protocol, No Transfer 
Needed 

2 Instruction 
Instruction: Gently shake the bottle of magnetic beads to 
resuspend particles 

3 Instruction 
Add appropriate volume of magnetic beads to the 
automation reservoir and place in the lower nest position. 

4 Aspirate Aspirate the required volume from the reservoir 6 

5 Dispense Dispense magnetic beads to PCR plate with samples 6 

6 Mix 
Mix (volume = 80% of magnetic bead and reaction 
volume) - 10x 

6 

7 Purge Purge with blow out volume 6 

8 Instruction Incubate for 5 minutes at room temperature 

9 Instruction 
Place the reaction plate onto magnet plate for 5 minutes 
to separate beads from solution 

10 Instruction 
Place the combined reaction/magnet plate on the upper 
nest 

11 Aspirate 
Aspirate well content volume PLUS 10% to maximize 
supernatant removal. Remove the contents of the upper 
nest. 

5 

12 Instruction 
Remove combined reaction/magnet plate from upper 
nest. 

13 Dispense w/Blow Out 
Dispense contents to waste reservoir or save in another 
PCR plate if needed (use a tip rack lid in lower nest 
position) 

6 

14 Tip Change Change tips to avoid cross contamination 
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Protocol – continued 

Step Type Action Speed 

15 Instruction Place ethanol reservoir on lower nest 

16 Aspirate 
Aspirate 200uL of 70% ethanol from reservoir in the 
lower nest position. Add an air gap to prevent the 
ethanol from dripping before dispensing 

6 

17 Instruction Return reaction/magnet plate to upper nest. 

18 Dispense w/Blow Out 
Dispense 200uL of 70% ethanol to each well of the 
reaction plate. Do not mix. 

6 

19 Instruction  Incubate for 30 seconds. 

20 Aspirate 
Aspirate 210uL 70% ethanol from wells of reaction/ 
magnet plate in upper nest position 

6 

21 Instruction 
Remove combined reaction/magnet plate from upper 
nest. 

22 Dispense w/Blow Out Dispense with blow out to waste reservoir. 6 

23 Tip Change Change tips to avoid cross contamination 

24 Instruction Place ethanol reservoir on lower nest 

25 Aspirate 
Aspirate 200uL of ethanol from a reservoir in the lower 
nest position. Add an air gap to prevent the ethanol from 
dripping before dispensing 

6 

26 Instruction Return reaction/magnet plate to upper nest. 

27 Dispense w/Blow Out 
Dispense 200uL of 70% ethanol to each well of the 
reaction plate. Do not mix. 

6 

28 Instruction  Incubate for 30 seconds. 

29 Aspirate 
Aspirate 210uL 70% ethanol from wells of plate / magnet 
plate in upper nest position 

6 
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Protocol – continued 

Step Type Action Speed 

30 Instruction 

Remove combined reaction/magnet plate from upper 
nest. While leaving the plate on the magnet, incubate at 
room temperature for 5 minutes to allow the ethanol to 
dry. 

31 Dispense w/Blow Out Dispense with blow out to waste reservoir. 6 

32 Tip Change Change tips to avoid cross contamination 

33 Instruction Place elution bufer reservoir on lower nest 6 

34 Aspirate 
Aspirate 40uL from the reservoir in the lower nest 
position 

6 

35 Instruction 
Remove reaction plate from magnet and place on upper 
nest 

36 Dispense w/Blow Out 
Dispense 40uL elution bufer to reaction plate, mix 10x, 
blow out into plate 

6 

37 Mix Mix (volume = 80% of  volume) - 10x 6 

38 Purge Purge with blow out volume 6 

39 Instruction Incubate for 5 minutes at room temperature 

40 Instruction 
Place the reaction plate onto magnet plate for 5 minutes 
to separate beads from solution 

41 Tip Change Change tips to avoid cross contamination 

42 Aspirate 
Aspirate 45uL from the combined reaction plate / 
magnet plate 

6 

43 Dispense w/Blow Out Dispense volume to fnal destination plate. 6 
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Conclusion 

By utilizing magnetic beads and the microPro semi-
automated pipette, researchers can increase accuracy, 
reduce time at the bench, and drive repeatability 
across experiments. This protocol, developed by 
cancer researchers at Mount Sinai, has been optimized 
across a range of magnetic bead kits to deliver 
reliable results. 

Connect with Avidien to learn more about 
semi-automated pipetting solutions for your lab. 
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