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1. PRODUCT DESCRIPTION
Materials

Product 
No. Volume Concentration

142.03 2 ml 30 mg/ml
142.04 10 ml 30 mg/ml

Dynabeads M-280 Tosylactivated are sup-
plied in water.

Product Characteristics
Typical bead-characteristics for any given lot 
of this product:
Diameter:	 2.8 μm
Surface area:	 4–8 m2/g
Active chemical functionality:	0.1–0.2
	 mmol/g
Density:	 1.4 g/cm3

Additional Materials Required
• �Magnet (see www.invitrogen.com/mag-

nets-selection for recommendations)
• �Mixing/rotation device (e.g. HulaMixer™ 
Sample Mixer, Cat.no. 159.02D).

• Antibody/other selecting protein ligand
• Buffers/solutions (see below)

Recommended Buffers and Solutions
Coupling Buffers 
Buffer A: �0.1M borate buffer pH 9.5
	 �6.18 g H3BO3 (MW 61.83). Dis-

solve in 800 ml distilled water. 
Adjust pH to 9.5 using 5M NaOH 
and adjust volume to 1 litre with 
distilled water.

Buffer B: �0.1M Na-phosphate buffer pH 7.4
	 �2.62 g NaH2PO4 × H2O (MW 

137.99) and 14.42 g Na2HPO4 × 
2H2O (MW 177.99) Dissolve in 
distilled water. Adjust to 1 litre.

Buffer C: �3M ammonium sulphate in 
Buffer A or B

	 �39.64 g (NH4)2SO4 dissolved in 
Buffer A or B. Adjust pH with 
NaOH or HCl. Adjust up to  
100 ml with Buffer A or B.

• �Buffer A and B are used for pre-washing 
and coupling of Dynabeads M-280 Tosyl
activated.

• �Do not add any protein (apart from your 
specific protein ligand), sugar etc. to these 
buffers. Buffer A is the recommended 
buffer for coupling. For pH labile 
ligands, use Buffer B.

Blocking Buffer
Buffer D: �PBS pH 7.4 with 0.5% (w/v) BSA 

Add 0.88 g NaCl (MW 58.4) and 
0.5% (w/v) BSA to 80 ml 0.01M 
Na-phosphate pH 7.4. Mix thor-
oughly and adjust volume to  
100 ml with 0.01M Na-phos-
phate pH 7.4.

Washing and Storage Buffer
Buffer E: �PBS pH 7.4 with 0.1% (w/v) BSA 

Add 0.88 g NaCl (MW 58.4) 
and 0.1% (w/v) BSA to 80 ml 
0.01M Na-phosphate pH 7.4. Mix 
thoroughly and adjust volume to 
100 ml with 0.01M Na-phosphate 
pH 7.4.

• �Buffer D and E are used for washing of 
all ligand-coupled Dynabeads. Buffer E 
can be used for storage of ligand-coupled 
Dynabeads. Do not use these buffers or 
any buffer containing protein or amino-
groups (glycine, Tris etc.) for pre-washing 
or coupling to Dynabeads M-280 Tosylac-
tivated.

• �If a preservative is needed for the coupled 
beads, a final concentration of < 0.1% 
(w/v) sodium azide (NaN3) may be added 
to Buffer E. This preservative is cytotoxic 
and must be carefully removed from the 
beads by washing, before use. Required 
safety precautions must be followed when 
handling this material.

• �If the presence of BSA will interfere with 
your downstream application, replace this 
protein in Buffers D and E with another 
protein (e.g. HSA) or a detergent (e.g. 
Tween 20). Protein blocking is recom-
mended as it reduces aggregation and 
non-specific binding.

2. INSTRUCTIONS FOR USE
2.1 Technical Advice
• �The general protocol given below is based 
on experience with several antibodies and 
other protein ligands, and can be used as 
guidelines.

2.1.1 Protein ligand considerations
• �A concentration of 20 μg antibodies per 
mg of Dynabeads is generally optimal (this 
corresponds to approximately 125 pmol 
IgG pr mg Dynabeads). 

• �The ligand to be coated on the beads must 
be free of any protein, sugar or stabilizer, 
as these will compete with the ligand for 
available binding sites.

• �If you use less than recommended 
amounts of antibodies, you might reduce 
the potential binding capacity.

• �Addition of ammonium sulphate (Buffer C) 
to a final concentration of 1.2M (1.0–1.5 
M) will increase the amount of antibody 
coupled to the beads, and can give an 
improved performance in some applica-
tions.

2.1.2 Time/Temperature/pH
• �Although physical adsorption to the bead 
surface is rapid, formation of covalent 
bonds requires additional time. Maximal 
covalent binding of ligand to the beads is 
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1. PRODUCT DESCRIPTION
1.1 Intended Use
Dynabeads M-280 Tosylactivated are ideal for
protein isolation due to their size and surface che-
mistry. Any ligand (e.g. antibody, protein, peptide
or glycoprotein) containing amino or sulfhydryl
groups can be covalently coupled to the bead sur-
face (see figure). The beads are also suitable for
separating cells and bacteria, as a solid phase in
rapid immunoassays, for molecular applications or
screening of phage display libraries. The efficacy
of immunomagnetic separation is – as with all im-
munological techniques – critically dependant on
the specificity and avidity of the antibody or other
protein ligand applied.

1.2 Principle
Target protein isolation: A ligand protein with
affinity for the specific target protein (markers, re-
ceptors, enzymes etc.) is coupled to the surface of
Dynabeads M-280 Tosylactivated. Add these beads
to a heterogeneous sample and they will bind to
their target protein. After incubation, place the vial
containing the sample on a Dynal magnet for gentle
isolation of pure protein fractions.
Captured targets proteins may be eluted off the
beads for further downstream analyses, or directly
loaded on electrophoresis gels. Provided that the
protein ligand is covalently coupled to the bead-
surface, the beads can be reused several times
after elution of the target protein using mild elu-
tion conditions such as low pH.
Immunoassays: Dynabeads M-280 Tosylactivated
are widely used as a solid phase in immunoassays.
The combination of specific antigens or antibodies
and the superparamagnetic properties of the
Dynabeads M-280 Tosylactivated provide rapid
reaction kinetics both in the coupling process, se-
paration and during washing of the analyte.
Cell and organelle separation: Dynabeads 
M-280 Tosylactivated can be used for cell separa-
tion and for immunomagnetic fractionation of or-
ganelles – please visit our website at www.invitro-
gen.com/dynal.

1.3 Description of Materials
• Materials Supplied
Dynabeads M-280 Tosylactivated are uniform,
superparamagnetic, polystyrene beads coated with
a polyurethane layer. These Dynabeads will bind
proteins physically and chemically through primary
amino or sulfhydryl groups, with an increasing
number of covalent bonds with higher temperature
and pH.

Dynabeads M-280 Tosylactivated are supplied in
water.  

Product Characteristics
Typical bead-characteristics for any given lot of
this product:
Diameter: 2.8 µm
Surface area: 4-8 m2/g
Active chemical functionality: 0.1-0.2 mmol/g
Density: 1.4 g/cm3

• Additional Materials Required
• Magnet (see www.invitrogen.com/magnets for

recommendations
• Mixing/rotation device
• Antibody/other selecting protein ligand
• Buffers/solutions (see below)

Recommended Buffers/Solutions
Buffer A: 0.1 M Na-phosphate buffer pH 7.4:

2.62 g Na H2PO4 x H2O (MW 137.99)
14.42 g Na2HPO4 x 2H2O (MW 177.99)
Dissolve in distilled water. Adjust to
1,000 ml.

Buffer B: 0.1 M borate buffer pH 9.5:
6.18 g H3BO3 (MW 61.83)
Dissolve in 800 ml distilled water. Adjust
pH to 9.5 using 5 M NaOH and adjust
volume to 1,000 ml with distilled water.

• Buffer A and B are used for pre-washing and 
coupling of Dynabeads M-280 Tosylactivated.

• Do not add any protein (apart from your 
specific protein ligand), sugar etc. to these buf-
fers. Buffer B is the recommended buffer for
coupling. For pH labile ligands, use Buffer A.

Buffer C: PBS pH 7.4 (phosphate buffered saline)
with 0.1% (w/v) BSA:
Add 0.88 g NaCl (MW 58.4) and 0.1%
(w/v) BSA to 80 ml 0.01 M Na-phosphate
pH 7.4 (see above). Mix thoroughly and
adjust volume to 100 ml with 0.01 M
Na-phosphate pH 7.4.

Buffer D:PBS pH 7.4 (phosphate buffered saline) 
with 0.5% (w/v) BSA:
Add 0.88 g NaCl (MW 58.4) and 0.5%
(w/v) BSA to 80 ml 0.01 M Na-phosphate

pH 7.4 (see above). Mix thoroughly and
adjust volume to 100 ml with 0.01 M
Na-phosphate pH 7.4.

Buffer E: 3 M ammonium sulphate in Buffer A:
39.64 g (NH4)2SO4 dissolved and adjusted
to 100 ml in Buffer A.

• Buffer C and D are used for washing of all 
ligand-coupled Dynabeads. Buffer C can be
used for storage of ligand-coupled Dynabeads.
Do not use these buffers or any buffer contai-
ning protein or amino-groups (glycine, Tris etc.)
for pre-washing or coupling to Dynabeads 
M-280 Tosylactivated.

• If a preservative is needed for the coupled
beads, a final concentration of 0.02% (w/v)
sodium azide (NaN3) may be added to Buffer C.
This preservative is cytotoxic and must be care-
fully removed before use by washing. Required
safety precautions must be followed when
handling this material.

• If the presence of BSA will interfere with your
downstream application, replace this protein in
Buffers C and D with another protein or a deter-
gent.

2. INSTRUCTIONS FOR USE
2.1 Technical Advice
• The general protocols given below are based on

experience with several antibodies and other
protein ligands, and can be used as guidelines.

2.1.1 Protein ligand considerations
• A concentration of 3 µg antibody/5 µl Dyna-

beads (20 µg/ml beads for Cat. no. 301.01) is ge-
nerally optimal (this corresponds to 125 pmol
IgG pr mg Dynabeads). For maximal antibody
binding, add 2-3 times this amount. 

• The ligand to be coated on the beads must be
free of any protein, sugar or stabiliser as these
will compete with the ligand for available bin-
ding sites.

• Check that your antibodies have an active anti-
body fraction as all proteins will bind to the beads.
Do not use less than recommended amounts as
this may cause bead aggregation and suboptimal
separations.

• Addition of ammonium sulphate (Buffer E) to a
final concentration of 1.2 M will increase the
amount of antibody coupled to the beads and
can give an improved performance in some
applications.

2.1.2 Time/Temperature/pH
• Physical adsorption to the bead surface is rapid,

but covalent bond formation will need more
time. Maximal chemical binding is achieved after
the recommended 16-24 hours at 37°C. Coupling
at 20°C needs a longer incubation time of 48
hours to achieve the same degree of chemical
binding. At 4°C the chemical binding is very
slow (>48 hours).

• Borate buffer pH 9.5 is recommended. Molarities
between 0.1 and 0.5 are optimal.

• Dynabeads M-450 Epoxy or Dynabeads M-270
Epoxy are better suited for chemical coupling at
low temperatures. Both higher temperatures
and a higher pH will speed up the formation of
covalent bonds, provided of course that the
ligand in question can tolerate these conditions.

2.2 Pre-Washing Procedure
1. Resuspend the Dynabeads well. Avoid foaming.
2. Immediately pipette the volume of beads to be

used into a test tube.
3. Place the tube on a magnet for 2 min, or until

the beads are at the tube wall and the
liquid is clear.

4. Discard the supernatant carefully without dis-
turbing the beads.

5. Remove the test tube from the magnet and re-
suspend the beads carefully in an ample volume
of Buffer B (or Buffer A, see section 1.3). Mix
gently for 2 min.

6. After applying the magnet and pipetting off the
supernatant, resuspend the washed beads in

the same volume of Buffer B (alternatively
Buffer A) as taken from the tube in step 4 above,
or to the desired concentration (see below for
recommended coating concentrations). 

7. The Dynabeads are now washed and ready for
coupling.

2.3 Ligand Coupling Procedure
During incubation, the protein ligand is first physi-
cally absorbed onto the bead surface followed by
covalent bond formation.
1. Resuspend the washed Dynabeads thoroughly

in Buffer B. Vortexing or sonication may be used
to avoid aggregates.

2. Dissolve the antibody/protein ligand in Buffer B
(or Buffer A), or change the original buffer if
necessary. Decide on the optimal amount of
antibody/protein ligand for each experiment,
but 3 µg antibody per 5 µl Dynabeads (20 µg/mg
beads for Cat. no. 301.01) is recommended.

3. Add your antibody/protein ligand to the beads,
followed by the optional addition on Buffer E (to
a final concentration of 1.2 M ammonium sul-
phate). Vortex for 1 min. We recommend a
concentration of 2 x 109 Dynabeads per ml 
(30-40 µg/ml for 301.01) for final coupling.

4. Incubate for 16-24 hours at 37°C with slow tilt-
ing and rotation. A lower temperature may be
used for temperature sensitive protein ligands.
Longer incubation times can be used to ensure
covalent binding. Do not let the beads settle
during the incubation period.

5. After incubation, place the tube on the magnet
for 2 min, or until the beads are at the tube
wall, and remove the supernatant. Generally
30-80% of the added antibody will bind.

6. Wash the ligand-coupled beads three times: 
- 1x with Buffer D (for minimum 1 hour at 37°C,
or 4 hours at 20°C).

- 2x with Buffer C, with tube rotation (5 min), or 
vortexing (5-10 sec).

- Resuspend in Buffer C with added NaN3 as an 
optional bacteriostatic agent.

7. The Dynabeads are now coupled with ligand and
ready for use.

8. Store the ligand-coupled Dynabeads in Buffer C
at a known concentration. The ligand-coupled
beads can usually be stored for several months
at 4°C, depending on the stability of your immo-
bilized protein ligand. The storage buffer must
contain stabilizing proteins.

• Physically adsorbed antibodies/protein
ligands that have not formed covalent
bonds with the beads during the coupling
procedure can be removed by washing for
10 min in Triton X-100 or a similar non-
ionic detergent. These will otherwise be
co-eluted with their captured target pro-
tein during elution.

2.4 Target Protein Isolation Procedure
Dynabeads M-280 Tosylactivated can be used to
separate different proteins. Efficient isolation of
target proteins depends on bead concentration,
target protein concentration, the protein ligand’s
affinity for the target protein and incubation time.
Equilibrium target-ligand binding is reached after 5
minutes to 1 hour. Binding is performed at 2-8°C,
at a recommended bead concentration of 1-10 x 109

beads/ml. The capacity of the ligand-coupled
Dynabeads is usually in the range 0.1-1 µg target
protein per 107 Dynabeads, but varies from appli-
cation to application. Optimization is therefore
required. If the target protein is in very low con-
centration an increase in the amount of ligand-
coupled Dynabeads is usually required.
1. Add sample containing target protein to the

ligand-coupled beads.
2. Incubate with tilting and rotation to capture the

target protein.
3. Place the tube on the magnet for 2 min to col-

lect the beads at the tube wall. For viscous sam-
ples, increase the time on the magnet. Pipette
off the supernatant.

Dynabeads® M-280 Tosylactivated

Cat. no. 142.03
142.04
301.01

Rev. no. 006

Product No. Volume Concentration
142.03 2 ml approx. 30 mg/ml

(2 x 109 beads/ml)
142.04 10 ml approx. 30 mg/ml

(2 x 109 beads/ml)
301.01* 10 ml 100 mg/ml

(6-7 x 109 beads/ml)
* available for large volume users only

Cat. no.	 142.03
	 142.04

achieved after the recommended 12–18 
hours at 37°C. Coupling at 20°C requires 
a longer incubation time of >20 hours to 
achieve the same degree of chemical bind-
ing. At 4°C the chemical binding is very 
slow (>48 hours). Buffer A is recommend-
ed at low temperatures.

2.2 Ligand Coupling Protocol

  1. �Resuspend the Dynabeads well. 
Transfer the required amount of 
Dynabeads (according to Table 1) 
to a new tube by pipetting.

  2. �Place the tube on a magnet, allow 
the beads to pellet completely (liq-
uid will turn clear). Remove super-
natant.

  3. �Remove the tube from the mag-
net.

  4. �Wash the beads by adding 1 ml of 
Buffer A or B, mix by vortexing or 
pipetting.

  5. �Place the tube on a magnet, allow 
the beads to pellet completely. 
Remove supernatant.

  6. �Remove the tube from the mag-
net.

  7. �Calculate the needed volumes of 
Buffer A (or Buffer B) and ligand, 
according to Table 1. Example for 
5 mg of beads: Assuming an anti-
body concentration of 0.8 µg/µl, 
you will need to use 125 µl of anti-
body to reach the required 100 µg 
ligand. The final volume buffer + 
ligand needs to be 150 µl, there-
fore add 25 µl of Buffer A (or B).  
NOTE: If, by this calculation, you 
need to use 150 µl of antibody, sim-
ply leave out the Coupling Buffer. 

  8. �Add the calculated amount of Buf-
fer A (or B), and subsequently add 
the calculated amount of ligand 
to the beads. Mix by vortexing or 
pipetting.

  9. �Add Buffer C and mix by vortexing 
or pipetting. 

10. �Incubate on a roller at 37°C over-
night (12–18 hours). 

11. �Place the tube on a magnet, allow 
the beads to pellet completely. 
Remove supernatant.

12. �Remove the tube from the mag-
net.

13. �Add 1 ml of Buffer D and incubate 
at 37°C for 1 hour on a roller.

14. �Place the tube on a magnet, allow 
the beads to pellet completely. 
Remove supernatant.

15. �Remove the tube from the mag-
net.

16. �Add 1 ml Buffer E, vortex for 5–10 
seconds.

17. ��Place the tube on a magnet, allow 
the beads to pellet completely. 
Remove supernatant.

18. �Remove the tube from the mag-
net.

19. Repeat step 17–19.
20. �Resuspend and dilute the beads 

in Buffer E to achieve your final 
desired bead concentration. See 
Table 1 for an example of 20 mg/
ml. 

Table 1: Recommendations for M-280 
Tosylactivated

Beads 
(mg)

Beads  
(µl)

Ligand 
(µg)

Buffer 
A (or B) 
+ ligand 
(µl)

Buffer C
(µl)

Buffer E 
to give 
20 mg/
ml (µl)*

5 165 100 150 100 240

10 335 200 150 100 480

20 670 400 300 200 960

50 1675 1000 750 500 2400

* �The volume of the beads have been included in 
the calculation, e.g. 5mg of beads have a volume 
of 10 µl.

2.3 Target Protein Isolation 
Protocol
Dynabeads M-280 Tosylactivated can 
be used to separate different proteins. 
Efficient isolation of target proteins 
depends on bead concentration, target 
protein concentration, the affinity of 
the bead-coupled ligand to the target 
protein as well as the incubation time. 
Equilibrium binding of target to ligand 
will be reached after 5 minutes to 1 
hour. Binding can be performed at 
2–37°C, please note that lower tem-
peratures generally requires longer 
incubation times than higher tempera-
tures. 
One mg of conjugated beads will typi-
cally bind 1–10 µg target protein, but 
varies from application to application. 
Optimization is therefore required. 
If target proteins are present at very 
low concentrations, an increase in the 
amount of ligand coupled Dynabeads is 
usually required.
1. �Add sample containing target pro-

tein to the ligand-coupled beads.
2. �Incubate with tilting and rotation to 

capture the target protein.
3. �Place the tube on the magnet for 2 

min to collect the beads at the tube 
wall. For viscous samples, increase 
the time on the magnet as needed. 
Pipette off the supernatant.

4. �Wash the beads three times using 
e.g. PBS buffer.
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1. PRODUCT DESCRIPTION
1.1 Intended Use
Dynabeads M-280 Tosylactivated are ideal for
protein isolation due to their size and surface che-
mistry. Any ligand (e.g. antibody, protein, peptide
or glycoprotein) containing amino or sulfhydryl
groups can be covalently coupled to the bead sur-
face (see figure). The beads are also suitable for
separating cells and bacteria, as a solid phase in
rapid immunoassays, for molecular applications or
screening of phage display libraries. The efficacy
of immunomagnetic separation is – as with all im-
munological techniques – critically dependant on
the specificity and avidity of the antibody or other
protein ligand applied.

1.2 Principle
Target protein isolation: A ligand protein with
affinity for the specific target protein (markers, re-
ceptors, enzymes etc.) is coupled to the surface of
Dynabeads M-280 Tosylactivated. Add these beads
to a heterogeneous sample and they will bind to
their target protein. After incubation, place the vial
containing the sample on a Dynal magnet for gentle
isolation of pure protein fractions.
Captured targets proteins may be eluted off the
beads for further downstream analyses, or directly
loaded on electrophoresis gels. Provided that the
protein ligand is covalently coupled to the bead-
surface, the beads can be reused several times
after elution of the target protein using mild elu-
tion conditions such as low pH.
Immunoassays: Dynabeads M-280 Tosylactivated
are widely used as a solid phase in immunoassays.
The combination of specific antigens or antibodies
and the superparamagnetic properties of the
Dynabeads M-280 Tosylactivated provide rapid
reaction kinetics both in the coupling process, se-
paration and during washing of the analyte.
Cell and organelle separation: Dynabeads 
M-280 Tosylactivated can be used for cell separa-
tion and for immunomagnetic fractionation of or-
ganelles – please visit our website at www.invitro-
gen.com/dynal.

1.3 Description of Materials
• Materials Supplied
Dynabeads M-280 Tosylactivated are uniform,
superparamagnetic, polystyrene beads coated with
a polyurethane layer. These Dynabeads will bind
proteins physically and chemically through primary
amino or sulfhydryl groups, with an increasing
number of covalent bonds with higher temperature
and pH.

Dynabeads M-280 Tosylactivated are supplied in
water.  

Product Characteristics
Typical bead-characteristics for any given lot of
this product:
Diameter: 2.8 µm
Surface area: 4-8 m2/g
Active chemical functionality: 0.1-0.2 mmol/g
Density: 1.4 g/cm3

• Additional Materials Required
• Magnet (see www.invitrogen.com/magnets for

recommendations
• Mixing/rotation device
• Antibody/other selecting protein ligand
• Buffers/solutions (see below)

Recommended Buffers/Solutions
Buffer A: 0.1 M Na-phosphate buffer pH 7.4:

2.62 g Na H2PO4 x H2O (MW 137.99)
14.42 g Na2HPO4 x 2H2O (MW 177.99)
Dissolve in distilled water. Adjust to
1,000 ml.

Buffer B: 0.1 M borate buffer pH 9.5:
6.18 g H3BO3 (MW 61.83)
Dissolve in 800 ml distilled water. Adjust
pH to 9.5 using 5 M NaOH and adjust
volume to 1,000 ml with distilled water.

• Buffer A and B are used for pre-washing and 
coupling of Dynabeads M-280 Tosylactivated.

• Do not add any protein (apart from your 
specific protein ligand), sugar etc. to these buf-
fers. Buffer B is the recommended buffer for
coupling. For pH labile ligands, use Buffer A.

Buffer C: PBS pH 7.4 (phosphate buffered saline)
with 0.1% (w/v) BSA:
Add 0.88 g NaCl (MW 58.4) and 0.1%
(w/v) BSA to 80 ml 0.01 M Na-phosphate
pH 7.4 (see above). Mix thoroughly and
adjust volume to 100 ml with 0.01 M
Na-phosphate pH 7.4.

Buffer D:PBS pH 7.4 (phosphate buffered saline) 
with 0.5% (w/v) BSA:
Add 0.88 g NaCl (MW 58.4) and 0.5%
(w/v) BSA to 80 ml 0.01 M Na-phosphate

pH 7.4 (see above). Mix thoroughly and
adjust volume to 100 ml with 0.01 M
Na-phosphate pH 7.4.

Buffer E: 3 M ammonium sulphate in Buffer A:
39.64 g (NH4)2SO4 dissolved and adjusted
to 100 ml in Buffer A.

• Buffer C and D are used for washing of all 
ligand-coupled Dynabeads. Buffer C can be
used for storage of ligand-coupled Dynabeads.
Do not use these buffers or any buffer contai-
ning protein or amino-groups (glycine, Tris etc.)
for pre-washing or coupling to Dynabeads 
M-280 Tosylactivated.

• If a preservative is needed for the coupled
beads, a final concentration of 0.02% (w/v)
sodium azide (NaN3) may be added to Buffer C.
This preservative is cytotoxic and must be care-
fully removed before use by washing. Required
safety precautions must be followed when
handling this material.

• If the presence of BSA will interfere with your
downstream application, replace this protein in
Buffers C and D with another protein or a deter-
gent.

2. INSTRUCTIONS FOR USE
2.1 Technical Advice
• The general protocols given below are based on

experience with several antibodies and other
protein ligands, and can be used as guidelines.

2.1.1 Protein ligand considerations
• A concentration of 3 µg antibody/5 µl Dyna-

beads (20 µg/ml beads for Cat. no. 301.01) is ge-
nerally optimal (this corresponds to 125 pmol
IgG pr mg Dynabeads). For maximal antibody
binding, add 2-3 times this amount. 

• The ligand to be coated on the beads must be
free of any protein, sugar or stabiliser as these
will compete with the ligand for available bin-
ding sites.

• Check that your antibodies have an active anti-
body fraction as all proteins will bind to the beads.
Do not use less than recommended amounts as
this may cause bead aggregation and suboptimal
separations.

• Addition of ammonium sulphate (Buffer E) to a
final concentration of 1.2 M will increase the
amount of antibody coupled to the beads and
can give an improved performance in some
applications.

2.1.2 Time/Temperature/pH
• Physical adsorption to the bead surface is rapid,

but covalent bond formation will need more
time. Maximal chemical binding is achieved after
the recommended 16-24 hours at 37°C. Coupling
at 20°C needs a longer incubation time of 48
hours to achieve the same degree of chemical
binding. At 4°C the chemical binding is very
slow (>48 hours).

• Borate buffer pH 9.5 is recommended. Molarities
between 0.1 and 0.5 are optimal.

• Dynabeads M-450 Epoxy or Dynabeads M-270
Epoxy are better suited for chemical coupling at
low temperatures. Both higher temperatures
and a higher pH will speed up the formation of
covalent bonds, provided of course that the
ligand in question can tolerate these conditions.

2.2 Pre-Washing Procedure
1. Resuspend the Dynabeads well. Avoid foaming.
2. Immediately pipette the volume of beads to be

used into a test tube.
3. Place the tube on a magnet for 2 min, or until

the beads are at the tube wall and the
liquid is clear.

4. Discard the supernatant carefully without dis-
turbing the beads.

5. Remove the test tube from the magnet and re-
suspend the beads carefully in an ample volume
of Buffer B (or Buffer A, see section 1.3). Mix
gently for 2 min.

6. After applying the magnet and pipetting off the
supernatant, resuspend the washed beads in

the same volume of Buffer B (alternatively
Buffer A) as taken from the tube in step 4 above,
or to the desired concentration (see below for
recommended coating concentrations). 

7. The Dynabeads are now washed and ready for
coupling.

2.3 Ligand Coupling Procedure
During incubation, the protein ligand is first physi-
cally absorbed onto the bead surface followed by
covalent bond formation.
1. Resuspend the washed Dynabeads thoroughly

in Buffer B. Vortexing or sonication may be used
to avoid aggregates.

2. Dissolve the antibody/protein ligand in Buffer B
(or Buffer A), or change the original buffer if
necessary. Decide on the optimal amount of
antibody/protein ligand for each experiment,
but 3 µg antibody per 5 µl Dynabeads (20 µg/mg
beads for Cat. no. 301.01) is recommended.

3. Add your antibody/protein ligand to the beads,
followed by the optional addition on Buffer E (to
a final concentration of 1.2 M ammonium sul-
phate). Vortex for 1 min. We recommend a
concentration of 2 x 109 Dynabeads per ml 
(30-40 µg/ml for 301.01) for final coupling.

4. Incubate for 16-24 hours at 37°C with slow tilt-
ing and rotation. A lower temperature may be
used for temperature sensitive protein ligands.
Longer incubation times can be used to ensure
covalent binding. Do not let the beads settle
during the incubation period.

5. After incubation, place the tube on the magnet
for 2 min, or until the beads are at the tube
wall, and remove the supernatant. Generally
30-80% of the added antibody will bind.

6. Wash the ligand-coupled beads three times: 
- 1x with Buffer D (for minimum 1 hour at 37°C,
or 4 hours at 20°C).

- 2x with Buffer C, with tube rotation (5 min), or 
vortexing (5-10 sec).

- Resuspend in Buffer C with added NaN3 as an 
optional bacteriostatic agent.

7. The Dynabeads are now coupled with ligand and
ready for use.

8. Store the ligand-coupled Dynabeads in Buffer C
at a known concentration. The ligand-coupled
beads can usually be stored for several months
at 4°C, depending on the stability of your immo-
bilized protein ligand. The storage buffer must
contain stabilizing proteins.

• Physically adsorbed antibodies/protein
ligands that have not formed covalent
bonds with the beads during the coupling
procedure can be removed by washing for
10 min in Triton X-100 or a similar non-
ionic detergent. These will otherwise be
co-eluted with their captured target pro-
tein during elution.

2.4 Target Protein Isolation Procedure
Dynabeads M-280 Tosylactivated can be used to
separate different proteins. Efficient isolation of
target proteins depends on bead concentration,
target protein concentration, the protein ligand’s
affinity for the target protein and incubation time.
Equilibrium target-ligand binding is reached after 5
minutes to 1 hour. Binding is performed at 2-8°C,
at a recommended bead concentration of 1-10 x 109

beads/ml. The capacity of the ligand-coupled
Dynabeads is usually in the range 0.1-1 µg target
protein per 107 Dynabeads, but varies from appli-
cation to application. Optimization is therefore
required. If the target protein is in very low con-
centration an increase in the amount of ligand-
coupled Dynabeads is usually required.
1. Add sample containing target protein to the

ligand-coupled beads.
2. Incubate with tilting and rotation to capture the

target protein.
3. Place the tube on the magnet for 2 min to col-

lect the beads at the tube wall. For viscous sam-
ples, increase the time on the magnet. Pipette
off the supernatant.

Dynabeads® M-280 Tosylactivated

Cat. no. 142.03
142.04
301.01

Rev. no. 006

Product No. Volume Concentration
142.03 2 ml approx. 30 mg/ml

(2 x 109 beads/ml)
142.04 10 ml approx. 30 mg/ml

(2 x 109 beads/ml)
301.01* 10 ml 100 mg/ml

(6-7 x 109 beads/ml)
* available for large volume users only
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5. �The target protein may be concen-
trated by elution in small volumes 
(down to 10 μl). Conventional elu-
tion methods can be applied for 
elution of target protein from the 
beads. Examples of elution meth-
ods are low pH (2.8–3.5), change 
in ionic strength, affinity elution 
and boiling in SDS-PAGE buffer. The 
method of choice depends on affin-
ity of the target protein to the pro-
tein ligand coupled onto the beads, 
target protein stability, downstream 
application and detection methods. 
To avoid eluting off non-specific 
binding to the tube walls, change 
tube before you elute. It is possible 
to reuse the ligand-coupled beads 
after mild elution. To ensure reuse 
of the ligand-coupled beads and 
functionality of the isolated target 
protein, return both beads and tar-
get protein to physiological pH (7.4) 
immediately after elution.

2.4 Immunoassay
Dynabeads M-280 Tosylactivated can be 
used as a solid phase in immunoassays (IA). 
Combining specific antigens or antibodies 
and the superparamagnetic properties of 
the Dynabeads ensure rapid reaction kinet-
ics both in the binding process and in the 
separation of the analyte. The detection sys-
tem can be based on the use of enzymes, 
radioisotopes, fluorescent substances or 
chemiluminescence. Couple Dynabeads 
M-280 Tosylactivated with your assay-spe-
cific antigen or antibody (see section 2.2). 
A careful titration of antigen or antibody, as 
well as a titration of the exact amount of 
Dynabeads per test is important for opti-
mal reaction kinetics. Immunoassays using 
Dynabeads M-280 Tosylactivated are based 
on several principles:
1. �Couple the beads with an antigen and iso-

late specific antibodies against the anti-
gen by a direct IA-method. Detection is 
done directly or indirectly with a second-
ary labelled antibody.

2. �Couple the beads with one antibody 
(Ab1) and allow reaction with the anti-
gen. A labelled antibody (Ab2) reacting 
with a different epitope on the antigen is 
used to detect the initial antigen-antibody 
complex. In a two-site IA ("sandwich" 
IA) there are two possible procedures; 
Either incubate the antigen first with the 
antibody (Ab1) coupled to the bead sur-
face and then with the labelled antibody 
(Ab2), or first incubate the antigen with 
the labelled antibody (Ab2) before incu-
bating with the bead-antibody (Ab1) to 
form the complex.

3. �Couple the beads with an antibody (Ab1) 
and allow reaction with the antigen and 
a labelled antigen in a competitive assay. 
Remember to resuspend the Dynabeads 
M-280 Tosylactivated well by pipetting 
and vortexing for 1–2 min. Avoid foam-
ing. Titrate the exact amount of beads for 
each IA-system. Depending on the anti-
bodies used, assay conditions, detection 
system etc., 25–200 μg Ab-coupled beads 
per well (100 μl) is within normal range. 
Continuous mixing during the incubation 
of sample and Dynabeads is required. 
Reaction times of 10–60 minutes are 

generally sufficient. Determine the exact 
incubation time during your test optimi-
zation.

3. GENERAL INFORMATION
Invitrogen Dynal AS complies with the Qual-
ity System Standards ISO 9001:2000 and 
ISO 13485:2003.

3.1 Storage and Stability
If stored unopened at 2–8°C the Dynabeads 
are stable until the expiration date stated on 
the label. These Dynabeads should not be 
autoclaved, but can be incubated with etha-
nol (70%, 1h) or gamma irradiated after 
freeze drying. Do not freeze these Dyna-
beads.
Dynabeads coupled with antibody can be 
stored at 4°C for several months without 
loss of target protein/antigen binding capac-
ity. Wash ligand coupled Dynabeads once 
before use.
Avoid bacterial contamination of the ligand-
coupled Dynabeads. If cytotoxic preserva-
tives are added, remove these carefully by 
washing before use. Wash ligand-coupled 
Dynabeads stored for more than two weeks 
once for 5 min in PBS/BSA before use.

3.2 Technical Support
Please contact Invitrogen Dynal for further 
technical support (see contact details). 
Certificate of Analysis/Compliance is avail-
able upon request.
The latest revision of the package insert/
instruction for use is available on www.invit-
rogen.com. 

3.3 Warnings and Limitations
This product is for research use only. Not 
intended for any animal or human therapeu-
tic or diagnostic use. Sodium azide is toxic 
if ingested. Avoid pipetting by mouth. 
Sodium azide may react with lead and cop-
per plumbing to form highly explosive metal 
azides. When disposing through plumbing 
drains, flush with large volumes of water to 
prevent azide build-up. 
Material Safety Data Sheet (MSDS) is avail-
able at http://www.invitrogen.com.

3.4 Trademarks
Dynal®, Dynabeads®, DynaMag™ and Hula-
Mixer™ Sample Mixer are either registered 
trademarks or trademarks of Invitrogen 
Dynal AS, Oslo, Norway. Any registration 
or trademark symbols used herein denote 
the registration status of trademarks in the 
United States. Trademarks may or may not 
be registered in other countries.

3.5 Intellectual Property Disclaimer
Invitrogen Dynal will not be responsible for 
violations or patent infringements that may 
occur with the use of our products.

3.6 Limited Use Label License
No. 5: Invitrogen Technology – The pur-
chase of this product conveys to the buyer 
the non-transferable right to use the pur-
chased amount of the product and compo-
nents of the product in research conducted 
by the buyer (whether the buyer is an aca-
demic or for-profit entity). The buyer cannot 
sell or otherwise transfer (a) this product 
(b) its components or (c) materials made 
using this product or its components to a 
third party or otherwise use this product or 
its components or materials made using this 
product or its components for Commercial 
Purposes. The buyer may transfer infor-
mation or materials made through the use 
of this product to a scientific collaborator, 
provided that such transfer is not for any 

Commercial Purpose, and that such collabo-
rator agrees in writing (a) not to transfer 
such materials to any third party, and (b) 
to use such transferred materials and/or 
information solely for research and not for 
Commercial Purposes. Commercial Purposes 
means any activity by a party for consider-
ation and may include, but is not limited to: 
(1) use of the product or its components in 
manufacturing; (2) use of the product or its 
components to provide a service, informa-
tion, or data; (3) use of the product or its 
components for therapeutic, diagnostic or 
prophylactic purposes; or (4) resale of the 
product or its components, whether or not 
such product or its components are resold 
for use in research. Invitrogen Corporation 
will not assert a claim against the buyer of 
infringement of patents owned or controlled 
by Invitrogen Corporation which cover this 
product based upon the manufacture, use 
or sale of a therapeutic, clinical diagnostic, 
vaccine or prophylactic product developed in 
research by the buyer in which this product 
or its components was employed, provided 
that neither this product nor any of its com-
ponents was used in the manufacture of 
such product. If the purchaser is not willing 
to accept the limitations of this limited use 
statement, Invitrogen is willing to accept 
return of the product with a full refund. For 
information on purchasing a license to this 
product for purposes other than research, 
contact Licensing Department,
Invitrogen Corporation,
1600 Faraday Avenue, Carlsbad,
California 92008.
Phone (760) 603-7200.
Fax (760) 602-6500.
Email: outlicensing@invitrogen.com

3.7 Warranty
The products are warranted to the original 
purchaser only to conform to the quantity 
and contents stated on the vial and outer 
labels for the duration of the stated shelf 
life. Invitrogen Dynal's obligation and the 
purchaser's exclusive remedy under this 
warranty is limited either to replacement, at 
Invitrogen Dynal's expense, of any products 
which shall be defective in manufacture, 
and which shall be returned to Invitrogen 
Dynal, transportation prepaid, or at Invitro-
gen Dynal's option, refund of the purchase 
price. 
Claims for merchandise damaged in transit 
must be submitted to the carrier. 
This warranty shall not apply to any products 
which shall have been altered outside Invit-
rogen Dynal, nor shall it apply to any prod-
ucts which have been subjected to misuse 
or mishandling. ALL OTHER WARRANTIES, 
EXPRESSED, IMPLIED OR STATUTORY, ARE 
HEREBY SPECIFICALLY EXCLUDED, INCLUD-
ING BUT NOT LIMITED TO WARRANTIES 
OF MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE. Invitrogen Dynal's 
maximum liability is limited in all events to 
the price of the products sold by Invitrogen 
Dynal. IN NO EVENT SHALL INVITROGEN 
DYNAL BE LIABLE FOR ANY SPECIAL, INCI-
DENTAL OR CONSEQUENTIAL DAMAGES. 
Some states do not allow limits on warran-
ties, or on remedies for breach in certain 
transactions. In such states, the limits set 
forth above may not apply.

Invitrogen Dynal is a part of the Invitrogen 
Group.

Contact details for your local Invitrogen sales 
office/technical support can be found at  
http://www.invitrogen.com/contact

© Copyright 2009 Invitrogen Dynal AS, Oslo, Norway.

All rights reserved.
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