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User’s Guide Axygen®  
AxyMag Nano PCR Cleanup Kit 

Introduction

The Axygen AxyMag Nano PCR Cleanup Kit uses Corning’s proprietary superparamagnetic 
bead technology for the rapid high-throughput purification of PCR amplicons. Using an 
optimized buffer system, the Axygen AxyMag Nano beads selectively bind to DNA fragments 
100 base pairs (bp) and larger. The process comprises preparation, binding, washing and 
eluting steps to efficiently remove contaminants such as excess primers, nucleotides, salts, 
enzymes and buffer additives from the reaction mixture. The resulting purified PCR product is 
amenable to a variety of downstream applications.

Product Highlights Application
• Rapid magnetic response with less than 30

seconds bead separation time
• Sequencing: Sanger and next generation

• Suitable for DNA fragment sizes ranging from 100
to 1000 bp

• PCR

• Compatible with magnetic bead separation
devices for manual operation with low to high
throughput capabilities

• Genotyping, SNP detection

• Automation-compatible • Fragment analysis

• No centrifugation or filtration steps required • Cloning

• 2 - 8°C storage; 12-month shelf-life • Primer walking

Specifications

Corning Cat. No. Description

MAGN-PCR-CL-5 Axygen AxyMag Nano PCR Cleanup Kit – Small, 5 mL

MAGN-PCR-CL-50 Axygen AxyMag Nano PCR Cleanup Kit – Medium, 50 mL

MAGN-PCR-CL-250 Axygen AxyMag Nano PCR Cleanup Kit – Large, 250 mL

• Store at 2 - 8°C upon arrival for up to 18 months; do not freeze.

• Kit consists of a bead suspension; mix the suspension well before use. 
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• PCR Cleanup process can be performed in 96-well format using an Axygen® IMAG™
magnetic separation device, in 384-well format using a robotic platform, or in tubes.

Materials Supplied by the User

Consumables and Hardware

Name
Recommended
Model

Recommended Vendor and P/N

96-well Microplate

96-well round/v-bottom
microplate; plate selection
depends on PCR product
volume

P-96-450R-C; 96 round-bottom
P-96-450V-C; 96 v-bottom

96-well cycling microplate PCR-96M2-HS-C; 96-well half-skirt

384-well Microplate
384-well v-bottom microplate
384-well PCR microplate

P-384-120SQ-C; P-384-240SQ-C

PCR-384-C; PCR-384M2-C

Tube
Self-standing screw cap tube SCT-050-SS-C, SCT-150-SS-C, SCT-200-SS-C

Microcentrifuge tube MCT-150-C, MCT-175-C, MCT-200-C 

PCR Plate Seal
Axygen PlateMax Pierceable 
Aluminum Heat Sealing Film

HS-300

Multi-channel Hand 
Pipettor

Axygen AxyPet Pipettor Various; single, 8- and 12- multi-channel

Reagents Process Step

70% Ethanol
Wash solvent; should be prepared fresh for optimal 
results due to hygroscopic property

Reagent Grade Water

DNA elution1x TE (10 mM Tris-HCl, pH 8.0, 1 mM EDTA)

10 mM Tris-HCl, pH 8.0
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Axygen® IMAG™ Handheld Magnetic Separation Devices Selection Guide

IMAG-12T IMAG-150-I-G IMAG-96P IMAG-96-P-G

Figure 1. Axygen IMAG Handheld Magnetic Separation Devices

The Axygen IMAG handheld magnetic separation devices (Figure 1) are designed and 
optimized for different plate- or tube-based protocols using the AxyMag Nano PCR Cleanup 
Kits. The IMAG device incorporates a strong magnet enabling rapid bead separation to 
increase operational efficiency of the PCR purification process. 

Format Cat. No. Description Material IMAG Cat. No.

96-well
Microplate

P-96-450R-C
P-96-450V-C

96-well Clear Round Bottom 550
µL Deep Well Plate
96-well Clear V-Bottom 500 µL
Deep Well Plate

Polypropylene
Polypropylene IMAG-96P

IMAG-96-P-G

PCR-96M2-HS-C
96-well PCR Microplate 200 µL,
Half Skirt, Clear

Polypropylene

384-well
Microplate

P-384-120SQ-C
P-384-240SQ-C

384-well Clear V-Bottom 120 µL
Deep Well Plate
384-well Clear V-Bottom 240 µL
Deep Well Plate

Polypropylene
Robotic platform 
is recommended

PCR-384-C 
PCR-384M2-C

96-well PCR Microplate 50 µL,
Full Skirt, Clear
96-well PCR Microplate 50 µL,
Full Skirt, Clear

Microcentrifuge 
Tube

SCT-050-SS-C
SCT-150-SS-C
SCT-200-SS-C

0.5 mL Self Standing Conical 
Screw Cap Microcentrifuge Tube 
1.5 mL Self Standing Conical 
Screw Cap Microcentrifuge Tube
2.0 mL Self Standing Conical 
Screw Cap Microcentrifuge Tube

Polypropylene IMAG-12T

MCT-150-C

MCT-175-C

MCT-200-C

1.5 mL MaxyClear Snaplock 
Microcentrifuge Tube
1.7 mL MaxyClear Snaplock 
Microcentrifuge Tube
2.0 mL MaxyClear Snaplock 
Microcentrifuge Tube

Homopolymer IMAG-150-I-G
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Figure 2. Binding of Axygen AxyMag Nano DNA PCR Cleanup Beads and DNA Sample to IMAG Magnetic Separation Device 
in 96-well Plate.

Process Overview

Figure 3. Process for PCR Cleanup. The colors shown are for illustration purposes only.

1. Add AxyMag Nano PCR Cleanup beads to each well or tube.
2. Add DNA sample to beads and pipet to mix (binding).
3. Apply magnet to separate DNA-bound beads; discard supernatant (contaminants).
4. Wash DNA-bound beads twice with 70% ethanol (washing).
5. Discard wash and allow the pellet to dry.
6. Remove magnet, add elution buffer and pipet to mix (eluting); re-apply magnet to separate

beads.
7. Transfer the eluted purified DNA (supernatant) to a new well or tube.

96-well Microplate Format

Preparation

1. Set up the magnetic separation device (e.g. IMAG-96P or IMAG-96-P-G) with the
appropriate 96-well microplate.
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2. Remove the AxyMag Nano PCR Cleanup bead suspension from refrigeration and
equilibrate to room temperature (25°C ± 3°C) for 30 minutes. Vortex the beads for 10 – 15
seconds to ensure homogenous suspension.

Note: The AxyMag Nano PCR Cleanup beads need to be equilibrated to room temperature for optimal
results.

Note: A homogenous bead suspension is important for well to well consistency and beads should be 
vortexed immediately prior to pipetting and use.

Binding

1. Add AxyMag Nano PCR Cleanup bead volume into each well according to the PCR
sample volume shown in Table 1.

PCR Sample Volume 
(µL)

AxyMag Nano PCR Cleanup Bead Volume 
(µL)

10 10
20 20
50 50

Table 1. AxyMag Nano PCR Cleanup Volume to PCR Sample Volume (96-well format)

Note: The AxyMag Nano PCR Cleanup beads bind DNA fragments ≥ 100 bp in size with smaller 
fragments and contaminants removed in the supernatant. Binding selectivity is achieved using a 
volume ratio (bead suspension to PCR product) of 1:1.

Note: The AxyMag Nano PCR Cleanup bead suspension is in a slightly viscous buffer so care should 
be taken to ensure accurate pipetting.

2. Gently mix PCR sample and add defined volume to the well containing the bead
suspension.

Note: It is recommended to first add the magnetic beads into the well followed by the PCR sample to
ensure optimal binding and results.

Note: A multi-channel pipettor may be used for the transfer of the PCR sample to the bead suspension 
in the 96-well plate. Change tips in between samples to avoid cross contamination.

Note: Ensuring accurate amount of DNA sample delivery is an important consideration in this step. 
Axygen Maxymum Recovery® pipet tips which are specifically designed for applications requiring 
high accuracy and reproducibility can be used to mitigate loss of DNA and/or beads during this 
and other steps.

3. Mix the PCR sample and bead suspension thoroughly by pipet mixing 20 times. Incubate
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the mixed sample at room temperature for 2 minutes to enable maximum DNA binding to 
the beads. Repeat this step.

Note: Avoid mixing the solution onto the sides of the well and any air bubble formation. After mixing the 
color of the mixture should appear homogenous.

4. Place plate onto the IMAG magnetic separation device for 2 minutes to separate DNA-
bound beads from the solution. Ensure that the solution is clear before proceeding to the
next step.

Note: Separation of the DNA-bound beads from solution can be observed less than 30 seconds,
however, it is recommended to leave the plate on the magnetic separation device for at least 2 
minutes to ensure maximum bead separation.   

5. Whilst the plate is still on the magnetic separation device, gently aspirate the clear
supernatant from the well and discard. Do not disturb the DNA-bound bead pellet.

Note: Remove the supernatant from the opposite side of the pellet. If the pellet is accidentally
disturbed, return solution to the well and incubate for an additional 30 seconds to allow beads to 
re-bind to the magnet.  

Washing

1. Wash the DNA-bound beads by carefully dispensing 200 µL of 70% ethanol into each well
and incubate for 1 minute at room temperature. Aspirate out the supernatant and discard.
Repeat for a total of 2 washes.

Note: Do not remove the plate from the magnetic separation device nor disturb the DNA-bound beads
during the wash steps.

Note: Gently tap the magnetic separation device on the bench top to allow for any residual ethanol to 
migrate to the bottom of the well for complete removal. 

2. Leave plate on the magnetic separation device and incubate at room temperature for 2
minutes to allow all remaining traces of ethanol to evaporate.

3. Remove the plate from the magnetic separation device.

Note: Do not leave the plate on the magnetic separation device for longer than 3 minutes as this may
over dry the beads and decrease elution efficiency.

Eluting

1. Add elution buffer (reagent grade water, 1X TE or 10 mM Tris-HCl) into each well and
incubate for 30 – 60 seconds to allow pellet to loosen. Buffer volume added will depend on
desired final concentration and should be ≥ 20 µL to ensure efficient elution.
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2. Pipet to mix the elution buffer and DNA-bound beads 15 times or until all the beads are
fully resuspended in the buffer. Incubate at room temperature for 1 minute. Repeat this
step for maximum DNA recovery.

3. Place the plate back onto the magnetic separation device and incubate for 1 minute or
until the solution is clear to ensure that all the beads have been separated. Transfer the
eluted purified DNA product (supernatant) to a clean 96-well plate for analysis or storage.

384-well Microplate Format

Preparation

1. Set up the magnetic separation device with the appropriate 384-well microplate.

2. Remove the AxyMag Nano PCR Cleanup bead suspension from refrigeration and
equilibrate to room temperature (25°C ± 3°C) for 30 minutes. Vortex the beads for 10 – 15
seconds to ensure homogenous suspension.

Note: The AxyMag Nano PCR Cleanup beads need to be equilibrated to room temperature for optimal
results.

Note: A homogenous bead suspension is important for well to well consistency and beads should be 
vortexed immediately prior to pipetting and use.

Binding

1. Add AxyMag Nano PCR Cleanup bead volume into each well according to the PCR
sample volume shown in Table 2.

PCR Sample Volume (µL)
AxyMag Nano PCR Cleanup Bead Volume 

(µL)
5 5
10 10
15 15

Table 2. AxyMag Nano PCR Cleanup Volume to PCR Sample Volume (384-well format) 

Note: The AxyMag Nano PCR Cleanup beads bind DNA fragments ≥ 100 bp in size with smaller 
fragments and contaminants removed in the supernatant. Binding selectivity is achieved using a 
volume ratio (bead suspension to PCR product) of 1:1.

Note: The AxyMag Nano PCR Cleanup bead suspension is in a slightly viscous buffer so care should 
be taken to ensure accurate pipetting.
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2. Gently mix PCR sample and add defined volume to the well containing the bead
suspension.

Note: It is recommended to first add the magnetic beads into the well followed by the PCR sample to
ensure optimal binding and results.

Note: A multi-channel pipettor may be used for the transfer of the PCR sample to the bead suspension 
in the 384-well plate. Change tips in between samples to avoid cross contamination.

Note: Ensuring accurate amount of DNA sample delivery is an important consideration in this step. 
Axygen Maxymum Recovery® pipet tips which are specifically designed for applications requiring 
high accuracy and reproducibility can be used to mitigate loss of DNA and/or beads during this 
and other steps.

3. Mix the PCR sample and bead suspension thoroughly by pipet mixing 20 times. Incubate
the mixed sample at room temperature for 2 minutes to enable maximum DNA binding to
the beads. Repeat this step.

Note: Avoid mixing the solution onto the sides of the well and any air bubble formation. After mixing the
color of the mixture should appear homogenous.

4. Place plate onto the IMAG magnetic separation device for 2 minutes to separate DNA-
bound beads from the solution. Ensure that the solution is clear before proceeding to the
next step.

Note: Separation of the DNA-bound beads from solution can be observed less than 30 seconds,
however, it is recommended to leave the plate on the magnetic separation device for at least 2 
minutes to ensure maximum bead separation.   

Whilst the plate is still on the magnetic separation device, gently aspirate the clear supernatant from the 
well and discard. Do not disturb the DNA-bound bead pellet.

Note: Remove the supernatant from the opposite side of the pellet. If the pellet is accidentally 
disturbed, return solution to the well and incubate for an additional 30 seconds to allow beads to 
re-bind to the magnet.   

Washing

1. Wash the DNA-bound beads by carefully dispensing 40 µL of 70% ethanol into each well
and incubate for 1 minute at room temperature. Aspirate out the supernatant and discard.
Repeat for a total of 2 washes.

Note: Do not remove the plate from the magnetic separation device nor disturb the DNA-bound beads
during the wash steps.

Note: Gently tap the magnetic separation device on the bench top to allow for any residual ethanol to 
migrate to the bottom of the well for complete removal. 
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2. Leave plate on the magnetic separation device and incubate at room temperature for 1
minute to allow all remaining traces of ethanol to evaporate.

3. Remove the plate from the magnetic separation device.

Note: Do not leave the plate on the magnetic separation device for longer than 2 minutes as this may
over dry the beads and decrease elution efficiency.

Eluting

1. Add elution buffer (reagent grade water, 1X TE or 10 mM Tris-HCl) into each well and
incubate for 30 – 60 seconds to allow pellet to loosen. Buffer volume added will depend on
desired final concentration and should be ≥ 20 µL to ensure efficient elution.

2. Pipet to mix the elution buffer and DNA-bound beads 15 times or until all the beads are
fully resuspended in the buffer. Incubate at room temperature for 1 minute. Repeat this
step for maximum DNA recovery.

3. Place the plate back onto the magnetic separation device and incubate for 1 minute or
until the solution is clear to ensure that all the beads have been separated. Transfer the
eluted purified DNA product (supernatant) to a clean 384-well plate for analysis or storage.

Tube Format

For the tube-based process, please refer to the 96-well plate protocol. The recommended 
Axygen IMAG handheld magnetic separation device is IMAG-12T (self-standing screw cap 
tubes) or IMAG-150-I-G (microcentrifuge tubes).

Quantification (Optional)

1. Measure the concentration of eluate using an appropriate method (e.g. Qubit® Fluorometer
with Qubit dsDNA BR Assay Kit (Thermo Fisher Scientific)).

Note: If determining the % recovery of the PCR sample, use the following formula:

% Recovery = Concentration of purified PCR sample x Elution Volume
Starting Concentration of PCR sample x Starting Volume
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Appendix: Troubleshooting Guide
Low Recovery/Poor DNA Yield Causes Possible Solutions

Starting PCR sample concentration was 
measured using a spectrophotometer. 

Unincorporated primers, nucleotides and 
other reaction components can interfere 
with the O.D. 260 measurement causing an 
over-estimate of the starting PCR sample 
concentration. 

Use a different method to determine the concentration of the 
starting PCR sample e.g. PicoGreen assay or Qubit system.

Loss of beads during the workflow.

Axygen AxyMag Nano PCR Cleanup bead 
suspension is slightly viscous and can adhere 
to plasticware vessels.

Beads are accidentally aspirated during 
aspiration and wash steps.

Bead loss due to low PCR sample volume.

Use low retention tips e.g. Axygen Maxymum Recovery and 
careful pipetting technique to mitigate this issue.

Aspirate at a slower rate or use a finer tip to prevent bead 
aspiration. If this occurs, return contents back into the well/
tube on the magnetic separation device, allow beads to re-
bind to the side and carefully re-aspirate supernatant.

Keep the total reaction volume such that the level of liquid 
is above the level of the magnet in the magnetic separation 
device.

Insufficient volume ratio of starting PCR 
sample to bead suspension.

Use the volume ratios recommended in the protocol.

Insufficient mixing during binding and elution 
steps.

Insufficient incubation time.

Mixing thoroughly during each of the binding and elution 
steps is critical. Mix at a volume slightly less than total 
reaction volume and pipet up and down at least 20 times. 
A second mix step is included in the protocol to ensure 
maximum DNA binding and recovery.

Follow recommended incubation times to ensure DNA has 
sufficient time to bind to or dissociate from the beads.

Large reaction volume for binding and elution 
steps.

When working with larger volumes (≥ 100 µL) it is 
recommended to increase the incubation time for binding 
and elution steps. Also increase incubation time on magnetic 
separation device to ensure all beads have been removed 
from the supernatant prior to aspiration or transfer.
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Low Recovery/Poor DNA Yield Causes Possible Solutions

Insufficient ethanol concentration. The concentration of freshly prepared ethanol used for 
washing steps must be at least 70%. Keep the stock of 
100% ethanol tightly capped when not in use to minimize 
dilution caused by water absorption from the atmosphere 
over time. 80% ethanol can be used to ensure that the 
concentration in the wash solution does not decrease below 
the recommended 70%.

Low elution volume. Low elution volume can decrease recovery since the 
beads retain a small coating of the elution buffer. Use the 
recommended minimum volume of elution buffer (≥ 20 µL).

DNA fragment over dries on beads. When drying the beads after the final wash, ensure the beads 
do not dry out completely. It can be difficult to elute DNA, 
particularly larger fragments, once completely dried on the 
beads. To prevent this, add the elution buffer immediately 
after the final ethanol wash has been discarded and mix the 
sample. Extend the elution buffer incubation time in the tube/
well to enable any residual ethanol to evaporate.

Incomplete Purification Causes Possible Solutions
Poor performance of DNA in downstream 
applications. 

Carryover of ethanol from the washing step.

Carryover of beads

Certain applications are more sensitive to trace amounts 
of ethanol. Ensure that all ethanol has evaporated from the 
tube/well. After the final wash step, elution buffer can be 
added to the tube/well and incubated at room temperature 
for a few minutes to allow any excess alcohol to evaporate. 
The ethanol will continue to evaporate during the elution step. 
Adding an additional drying step after elution can be helpful.

Bead carryover is unlikely, but can happen. This can hinder 
downstream applications by binding to the DNA to prevent 
further manipulation. During the elution step, it is important 
to incubate the tube/well on the magnetic separation device 
for at least 2 minutes to ensure all beads are bound. Care 
must be taken when pipetting to not disturb the beads during 
elution. If this happens, pipet the solution back into the well/
tube and incubate for an additional 2 minutes.

Insufficient primer dimer removal. The recommended volume of PCR sample was not used in 
the purification process. Equal volumes of PCR sample and 
AxyMag Nano PCR cleanup bead suspension (i.e. 1:1 ratio) 
are required for efficient primer dimer removal.
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