
 

 

Ni Smart Beads 6FF 
 

Product Description 

Ni Smart Beads 6FF is a new immobilized metal ion affinity chromatography (IMAC) medium 

designed for the purification of histidine-tagged proteins in eukaryotic cell culture 

supernatant (i.e. mammalian and insect). The Ni Smart Beads 6FF is pre-charged with nickel 

ions through a proprietary, chemically stable linker technology. The strong binding between 

nickel ions and His-tagged proteins provides excellent resistance against EDTA and 

reducing agents (i.e. DTT and β-mercaptoethanol). Unlike conventional IMAC mediums, 

direct loading of large amounts of untreated culture samples is possible in Ni Smart Beads 

6FF, without requiring a preceding step to eliminate EDTA and other nickel-chelating agents. 

 

Product Specifications 

Matrix Highly cross-linked 6% agarose 

Binding Capacity 
>10 mg 6xHis-tagged protein/mL 

medium 

Particle Size 45 μm-165 μm 

Maximum Pressure 3 bar (0.3 MPa) 

Storage Conditions 
2°C-8°C; 1xPBS containing 20% 

ethanol  

 

Chemical Compatibility of Ni Smart Beads 6FF 

Solution  Tested 

Duration 

0.01 M HCl, 0.01 M NaOH One week 

10 mM EDTA, 1 M NaOH, 5 mM DTT, 5 

mM TCEP, 20 mM β- mercaptoethanol, 

6 M guanidine-HCl 

24 hours 

500 mM imidazole, 100 mM EDTA 2 hours 

30% isopropanol 20 minutes 

 

  



 

 

Operation Protocol 

1.1 Buffer Preparation 

Water and chemicals of high purity should be used. It is recommended to filter all buffers 

through a 0.22 μm or 0.45 μm filter before usage.   

Equilibration Buffer: 20 mM sodium phosphate, 0.5M NaCl, pH7.4 

 Wash Buffer: 20 mM sodium phosphate, 0.5M NaCl, up to 30mM imidazole, pH7.4 

Elution Buffer: 20mM sodium phosphate, 0.5M NaCl, 250 mM imidazole, pH7.4 

Note:  

1. It is not recommended to include imidazole in both the sample and Equilibration 

Buffer. To minimize the presence of host cellular proteins in the eluate, a low 

concentration of imidazole can be added to the Wash Buffer. However, the 

concentration of imidazole has to be empirically determined.  

a. A slight increase to the imidazole concentration in the Wash Buffer may lead 

to partial elution in several target proteins. 

2. The addition of salts (i.e. 0.5-1.0 M NaCl) to the buffer may minimize the effects of 

ion exchange. 

3. Other methods, such as lowering the pH range (pH 2.5-5.0), can be employed to 

elute the target proteins. Different approaches can be combined to eluted tightly 

bounded proteins. 

 

1.2 Sample Preparation 

1. Before loading the samples, cell debris can be removed by centrifuging at 7,000 rpm 

for 10-15 min at 4°C. This step is to potentially prevent cells from clogging the 

column. 

2. For optimal binding, it is not recommended to include imidazole in the sample and 

Equilibration Buffer.  

3. If the concentration of the target protein in the sample is low, it is not necessary to 

pre-treat the samples. 

 

1.3 Packing Column 

1. Flush the end-piece and adaptor with Packing Buffer to remove the air from the 

column dead spaces. Ensure that there is no air trapped under the column net.   

2. Close the column outlet, while leaving the column net covered with Packing Buffer. 

3. Shake the beads container to resuspend the stored beads (Avoid stirring the 

sedimented medium). To minimise the introduction of air bubbles, pour the slurry 

down a glass rod while holding it against the column wall.  

a. If a packing reservoir is in use, fill the remaining column and reservoir with 

Packing Buffer immediately. Mount the adaptor/lid of the packing reservoir 

and connect the column to a pump. Avoid trapping air bubbles under the 

adaptor or in the inlet tubing.  



 

 

4. Open the bottom outlet of the column and set the pump to run at the desired flow 

velocity. The Ni Smart Beads 6FF are packed at a constant pressure of 

approximately 1 bar (0.1 MPa).  

a. If the packing equipment does not include a pressure gauge, a packing flow 

velocity of approximately 400 cm/h (10 cm bed height, 25°C, low viscosity 

buffer) should be used.  

b. If the recommended pressure or flow velocity cannot be obtained, use the 

maximum flow velocity the pump can deliver to provide a reasonably well-

packed bed. DO NOT exceed 75% of the packing flow velocity in subsequent 

chromatographic procedures.  

5. When the bed is stabilized, close the bottom outlet and stop the pump. 

a. If a packing reservoir is in use, disconnect the reservoir and fit the adaptor to 

the column. 

b. If the column is in use, carefully place the top filter on top of the bed before 

fitting the adaptor to the column. 

6. With the adaptor inlet disconnected, push the adaptor (approximately 2 mm) down 

into the bed. This allows the packing solution to flush the adaptor inlet.  

7. Connect the pump and open the bottom outlet, before resuming packing. The bed 

should be further compressed and a space will be formed between the bed surface 

and the adaptor.  

8. Close the bottom outlet. Disconnect the column inlet and lower the adaptor 

(approximately 2mm) into the bed. Connect the pump. The column is now ready for 

use.  

 

1.4 Sample Purification 

1. Fill the syringe/pump tubing with Binding Buffer. Remove the stopper and 

connect the column to the syringe/pump tubing (using the connector provided) in 

a “drop to drop” motion, to avoid introduction of air into the column. Remove the 

snap-off end at the column outlet.  

2. Wash the column with 10 column volumes of Binding Buffer. 

3. Apply the sample, either through the syringe fitted to the connecter or pumping it 

into the column.  

4. Wash the column with 5-10 column volumes of Binding Buffer, until there is an 

absence of materials in the effluent.  

5. Elute with 5 column volumes of Elution Buffer (Volumes of Elution Buffer varies 

with the ligand-protein interaction). 

 

1.5 Result Analysis 

A sample of each fraction should be collected during the purification procedure. Fractions 

containing the His-tagged proteins can be identified using UV absorbance, SDS-PAGE or 

western blot.  

 

  



 

 

Cleaning-in-Place 

The column used in the protein purification process usually contains insoluble substances 

and cell debris that are non-specifically absorbed to the matrix. Cleaning-in-Place eliminates 

the remaining unremoved materials after regeneration and prevents the progressive 

accumulation of contaminants. For the reuse of the column, these contaminant have to be 

cleaned from the column. 

1. Removal of strong hydrophobic binding protein, lipoprotein and lipid: 

a. Wash the column with 5-10 column volumes of 30% isopropanol. The contact 

time is 15-20 minutes. Alternatively, wash the column with 2 column volumes 

of acidic or alkaline solution containing detergents (i.e. 0.1 M acetic acid 

solution contains 0.1-0.5% non-ion detergent). The contact time is 1-2 hours. 

b. Wash the column with 10 column volumes of distilled water. 

2. Removal of ionic bound proteins: 

a. Wash the column with 1.5 M NaCl solution. The contact time is 10-15 

minutes. 

b. Wash the column with 10 column volumes of distilled water.  

 

Storage 

For long-term storage, Ni Smart Beads 6FF should be stored in 20% ethanol at 2-8°C. 

 

Troubleshooting Guide 

Problem Possible Cause Solution  

The back 
pressure 
exceeds 1 bar. 

The column is 
clogged. 

 Cleaning-in-Place (part 5). 

 Increase the centrifugation speed or 
filter the sample. 

There are no 
proteins eluted. 

There is a very low 
expression of target 
protein in the extract. 

Estimate the amount of proteins in the total 
cell lysate, lysate supernatant, binding flow 
through and eluent fractions to check on the 
protein expression levels. If the target protein 
is expressed at low levels, apply larger 
volumes of sample into the column 

The target protein is 
present in the flow 
through. 

 Reduce the imidazole concentration in 
the Lysis Buffer sample and Wash 
Buffer.   

 Increase the buffer pH. 

The elution conditions 
are too mild. 

 Increase the imidazole concentration in 
the Elution Buffer.  

 Decrease buffer pH. 

 By using a 10-100mM EDTA solution, 
nickel ions can be stripped from the 
resin. The target protein may be eluted 



 

 

together with Ni2+. 

The target protein is 
degraded. 

Perform protein purification at 4°C, while in the 
presence of protease inhibitors. 

The His-tag is 
missing. 

Develop a new construct with the attachment 
of His-tag to other terminus. 

The His-tagged 
protein is not 
pure. 

There is insufficient 
washing. 

Increase the volume of Wash Buffer. 

There is an 
association between 
the His-tagged protein 
and protein 
contaminant. 

 Adjusting the pH, salt concentration 
and imidazole concentration to 
optimize the wash condition. 

 An additional chromatography step (i.e. 
ion exchange, hydrophobic interaction 
or size exclusion) can be added. 

Protein 
precipitates 
during 
purification. 

The temperature is 
too low 

Protein purification should be performed at 
room temperature.  

Formation of protein 
aggregates. 

Addition of solubilizing agents (i.e. 0.1% 

TritonTM X-100, Tween-20 and ≤20% glycerol) 

to the samples and buffers to maintain protein 
solubility. 

 


