
 

 

Phenyl Beads 6FF (High Sub) 
 

Product Description 

Phenyl Beads 6FF (High Sub) is a well-established aromatic hydrophobic interaction medium 

used in Hydrophobic Interaction Chromatography (HIC), as a high throughput technique for 

purification of biological macromolecules. The medium is uniquely designed for any stages in 

the purification process, from capturing to the final polishing steps. 

Phenyl Beads 6FF (High Sub) is composed of the coupling of phenyl group to the highly cross-

linked 6% agarose through ether linkage, optimizing the binding capacity to target proteins. The 

phenyl group creates a true hydrophobic medium, without interfering ionic properties. The 

robust physical and chemical properties, high resolution and capacity of Phenyl Beads 6FF 

(High Sub) fulfills the requirements for purification of biomolecules in a laboratory and process 

scale application. 

 

Product Specifications 

Matrix Highly cross-linked 6% agarose 

Ligand ~40 μmol phenyl/mL medium 

Capacity 30 mg IgG; 36 mg HSA 

Bead Size 45-165 μm 

Flow Rate 300-600 cm/h 

pH Stability pH 3-13 

Storage 
Conditions 

2°C-30°C, 20% ethanol 

 

  



 

 

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.   

Binding/Wash Buffer: 0.05 M phosphate, 1.7 (NH4)2SO4, pH7.0 

Elution Buffer: 0.05M phosphate, pH7.0 

Note: The salt concentration of the Bnding/Wash buffer is high, while the salt 

concentration of the Elution Buffer is low. The buffers used for HIC should be determined 

empirically, according to the sample and medium used. 

 
1.2 Sample Preparation 

The sample should be filtered through a 0.22 μm or 0.45 μm filter before usage. 

The salt concentration of the sample should be equivalent to that in the Binding/Wash buffer 

(0.5-2.0M (NH4)2SO4).  

 

3.3 Packing Column 

1. Flush the end-piece and adaptor with a Packing Buffer to remove air between the dead 

spaces in the column. 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 mediums 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 Column Packing Evaluation 

Upon completion of the column packing, equilibrate the column with up to 5 column volumes of 

equilibration buffer. To determine the effectiveness of column packing, a sample of an 

unretained compound with a low molecular weight (e.g. acetone or 1M NaCl) is injected. If 

acetone is used as a test marker, the salt concentration of the equilibration buffer should be 

100-200 mM. The sample volume applied should be 1-3% of the total column volume. Column 

testing should be operated at the same linear velocity used to load and/or elute the sample.  

In order to obtain comparable height equivalent to the theoretical plate (HETP) values among 

the columns, the same conditions must be applied. The minimum theoretical plate values should 

range between 1,000-3,000 plates/m for linear velocities of 50-500 cm/h. 

 

                HETP = 
𝐿

𝑁
           N = 5.54 (Ve/W1/2h)2 

L = Bed height (cm) 

N = Number of theoretical plates 

Ve = Peak elution volume/time 

W1/2h = Peak width at peak half height in volume/time 

 

1. Ve and W1/2h should always be in the same units. 

2. The peaks should be symmetrical and asymmetry factor values should be very close to 

1. The acceptable values are 0.8-1.8.  



 

 

  

Calculation for the peak asymmetry factor: 

As = 
𝑏

𝑎
            

 a = Front section of peak width at 10% of peak height bisected by line denoting Ve 

b = Latter section of peak width at 10% of peak height bisected by line denoting Ve 

Acceptable As values = 0.8-1.8. 

 

1.5 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 luer connecter or pumping it 

into the column.  

Note: Hydrophobic interactions are weaker at low temperatures. This must 

be taken into account if chromatography is performed in an environment of 

lower temperature. 

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 (The volume of Elution Buffer varies 

with the ligand-protein interaction). 

 
1.6 Result Analysis 

The eluted fractions can be identified using UV absorbance, SDS-PAGE and western blot. 

 

Regeneration 

Regeneration has to be performed after every run. Elute the reversibly bound material with low 
ionic strength buffer. Wash the column with 5 column volumes of distilled H2O and starting 
buffer. 



 

 

Cleaning-in-Place 

1. Removal of strongly bounded hydrophobic proteins, lipoproteins and lipids 

a. Wash the column with 3 column volumes of 70% ethanol or 30% isopropanol 

(Increasing concentration gradients should be applied to avoid formation of air 

bubbles) 

i. Alternatively, wash the column with 3 column volumes of 0.1-0.5% of 

detergent into a basic or acidic solutions. (Example: Wash the column 

with 0.1-0.5% non-ionic detergent in 0.1 M of acetic acid. The contact 

time is 1-2 h.) 

b. Wash the column with distilled H2O and re-equilibrate. 

2. Sanitization to reduce microbial contamination 

a. Wash the column with 0.5-1 M NaOH. The contact time is 30-60 minutes. 

b. Wash the column with distilled H2O and re-equilibrate. 

 

Storage 

Store the Phenyl Beads 6FF (High Sub) in 20% ethanol at 2-30°C. 


