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Magnetic Silica Beads for Nucleic Acid  Isolation 

        Paramagnetic silica particles are coherently clad silica nano&micro-particles with a magnetite core. 

This proprietary matrix combines the advantages of silica/DNA chemistry with excellent response to a 

magnetic field. In an optimized binding solution, the particles selectively adsorb nucleic acids from      

complex mixtures. Washing the particles eliminates residual contaminants, purified target nucleic acid is 

then eluted, ready for downstream applications. 

         This technology was developed as an alternative to vacuum filtration and centrifugation-based purifi-

cation formats to allow high throughput sample processing. It offers a number of advantages over          

conventional systems. An overview of a typical magnetic bead based DNA extraction is shown in Figure 1. 

Figure 1: Overview of DNA extraction using magnetic silica beads 

        New DNA applications of magnetic beads are developed every day and a wide range of physical    

characteristics for beads are required in various sample preparation processes. Magnetic beads require-

ments can be different in size, shape, magnetic properties, suspension time and active surface functionality.      

Because of all these factors, choosing the best magnetic beads is critical for best results in the application. 

How to choose Magnetic Silica Beads for Nucleic acid Application 

Figure 2: Magnetic beads before and after magnetic field adsorption 
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Macroscopic Physical Characteristics 

        When selecting a type of magnetic bead, the use of mixing tools or process time should be considered. 

For example, a magnetic bead which sediments fast may need to use of a vortexer for efficient use, a     

magnetic bead which magnetic movement rate slow may need to use a strong magnet, a bead with larger size 

is suitable for viscous samples. Enriching Beads® basic magnetic silica beads include 4 types of physical 

particles (Table 1) and the special magnetic silica beads include 2 types (Table 2) .  

 MSi500-DNA-0501 MSi100-DNA-0507 MSi500-DNA-0511 MSi100-DNA-0517 

Separation speed +++ ++ ++ + 

Time in Suspension + ++ + ++ 

 Density ++ + ++ + 

Colour black brown brown brownish yellow 

Recommended scale all all Mini/Midi  Mini/Midi  

Table 1: Macroscopic physical properties of  4 basic magnetic silica beads  

Table 2: Macroscopic physical properties of  2 special magnetic silica beads  

 Surface HP  EM001 

Separation speed +++++ +++ 

Time in Suspension + + 

 Density ++ + 

Colour black brown 

Recommended scale all all 
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Microscopic Characteristics 

        The microscopic properties of the magnetic beads (such as surface area, superparamagnetic ) are closely 

related to the performance of nucleic acid purification. The larger size and higher magnetic content of   

magnetic beads lead to greater magnetic force, but the larger size of particle, the faster it will settle.  

 MSi500-DNA-0501 MSi100-DNA-0507 MSi500-DNA-0511 MSi100-DNA-0517 

Average diameter 500nm 100nm 500nm 100nm 

Concentration 50mg/mL 50mg/mL 50mg/mL 50mg/mL 

Shape Spherical  Spherical  Spherical  Spherical  

Magnetic property Superparamagnetic  Superparamagnetic  Superparamagnetic  Superparamagnetic  

Saturation magnetization  >70emu/g  >50emu/g  >62emu/g  >40emu/g  

Magnetic content >90% >85% >90% >85% 

Surface area >10m2/g >20m2/g >10m2/g >20m2/g 

Functional group density  +++ +++ + + 

DNA binding capacitya ~10.5 μg/mg ~12.5 μg/mg ~2.5 μg/mg ~2.0μg/mg 

Table 3: Microscopic  properties of  4 basic magnetic silica beads  

Table 4: Microscopic  properties of  of  2 special magnetic silica beads  

 Surface HP  EM001 

Average diameter ~10μm 500nm 

Concentration 100mg/mL 50mg/mL 

Shape Square plate-shaped Spherical  

Magnetic property Superparamagnetic  Superparamagnetic  

Saturation magnetization  >32emu/g  >50emu/g  

Magnetic content ~30% ~80% 

Surface area >0.5m2/g >10m2/g 

Functional group density  ++++ +++ 

DNA binding capacitya ~7.5 μg/mg ~8.5 μg/mg 

a:The above DNA binding capacity is calculated based on the Enriching buffer system and is only used as a reference value. 
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 Surface and Morphology  

        Each binding, washing and elution method requires a specific surface functionality. DNA binding can 

be achieved by precipitation or ionic interaction with chaotropic salts method. The surface of the magnetic 

silica beads for contains different amounts and types of silanol groups. Different types of silanol groups have 

great impact on nucleic acid purification (yield and purity).  

Figure 3: Three types of silanol group on surface   

        Enriching Beads® 4 basic magnetic silica beads include 2 types of  surface. MSi500-DNA-0501 and 

MSi100-DNA-0507 have high density silicon hydroxyl (Fig.3a) and MSi500-DNA-0511 and MSi100-DNA

-0517 have low density silicon hydroxyl (Fig.3b) . High density silanol has a theroretically high DNA  

binding capacity. 

   Figure 4: Surface silanol for 0501 and 0507 

(left) ; 0511 and 0517 (right) 

Figure 5: SEM and TEM for 0501  

        Enriching Beads® 4 basic magnetic silica beads have same core-shell structure. TEM shows the    

magnetic ferroferric oxide core and the outer coated silica. A proprietary manufacturing process results in 

complete encapsulation of the Fe3O4 by SiO2, eliminating leaching and nonspecific binding to the iron of 

magnetite. The beads are ‘paramagnetic’ in nature-they are attracted to a magnet when placed in a magnetic 

field but retain no magnetic “memory” upon removal of the magnetic field. This characteristic prevents 

clumping and allows for easy dispersion of the particles. In addition, they have a uniform size and good 

repeatability.  
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DNA Purification Applications for Multiple Sample Types 

        Enriching Beads® magnetic silica beads  products are suitable for various sample sources (blood, plant, 

saliva, swabs, viral, tissue, cells etc.). The magnetic silica beads family includes a wide range of physical 

properties and silica type surface. We bring these family to suit different nucleic acid purification needs, 

from plasmid DNA to genomic DNA, you will find what you’re looking for. They can cooperate with    

optimized buffer system to provide maximum yield, purity, and integrity from virtually any sample type and 

application.      

 

Easy to Automate 

·Compatible with many different automated handing systems (e.g KingFisherTM, Beckman Biomek FX,                     

     Enriching ETP-300, Enriching ETP96-X2 ) 

·Suit for small, medium, and high-throughput automation 

·Variable volume sample input possible  
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0501 Applied for Plant and Saliva gDNA Purification 

        1 mg of Enriching Beads® magnetic silica beads MSi500-DNA-0501 was used for different kinds of 

plant genomic DNA isolation with Enriching buffer system.50~100mg used for every plant sample. Table 5 

and Fig.6 show good yield and high purity, for DNA, OD260/280 between 1.7~1.9 and OD260/230 greater than 

1.7 for non-polysaccharide polyphenols samples. 1.5mg MSi500-DNA-0501 was used for 200μL saliva 

genomic DNA isolation with Enriching buffer system. The result are shown in Fig.7 and Table 6.  

Summary 

        The  Magnetic silica beads selectively bind nucleic acids in the presence of a chaotropic salt. Salt   

concentration and buffer composition can be altered to fine tune nucleic acid type and size selectivity. 

These parameters have been optimized to develop a variety of formulations to isolate or purify different 

types of nucleic acids.  

Sample  Number 260/280 260/230 Yield (μg/μL) 

Tomato leaf  1 1.77 1.78 21.55 

2 1.80 1.77 29.51 

3 1.75 1.65 23.51 

Soybean 

leaves   

4 1.70 1.83 69.61 

5 1.70 1.85 86.01 

6 1.74 2.04 73.54 

Green radish  7 1.82 2.20 118.06 

8 1.82 2.30 113.08 

9 1.86 2.14 80.51 

Corn leaves  10 1.87 2.40 139.43 

11 1.90 2.09 157.62 

12 1.87 2.02 165.11 

13 1.74 1.91 199.37 Rice leaves  

14 1.76 1.98 225.73 

15 1.77 2.03 258.04 

Table 5: Absorbance data for plant samples 

Figure 6: Rubber map for plant samples DNA isolation  

Sample  260/280 260/230 Yield (μg/μL) 

1 1.79 1.83 67.32  

2 1.75 1.61 54.71  

3 1.74 1.65 37.90  

4 1.74 1.73 58.19  

5 1.77 1.70 73.89  

6 1.75 1.54 52.54  

7 1.74 1.74 47.64  

8 1.72 1.80 72.96  

9 1.79 1.70 106.05  

10 1.76 1.64 115.45  

11 1.76 1.86 97.71  

12 1.76 1.81 114.77  

13 1.79 1.71 103.92  

14 1.77 1.71 114.02  

15 1.76 1.66 101.62  

16 1.77 1.57 109.16  

Figure 7: Rubber map for saliva samples DNA isolation  

Table 6: Absorbance data for saliva samples 
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Surface HP Applied for Blood gDNA Purification 

        Surface HP is a newly designed product launched in early 2018 which is a great solution for viscous 

blood samples with matrix interference, and can extract gDNA with very high quality due to it’s unique 

performance. With help of optimized buffers system (binding buffer, wash buffer and elution buffer), it   

extracts gDNA with ideal yield , up to 5~10μg from 200μl of fresh or frozen blood, and high purity, 

OD260/280 between 1.7~1.9 and OD260/230 higher than 2.0. 

Sample 260/280 260/230 Yield (μg/μL) 

Sample 1  1.74 2.10 66.54 

1.89 2.17 64.82 

Sample 2  1.73 1.99 62.74 

1.72 2.09 58.14 

Sample 3  1.77 2.20 58.93 

1.75 2.19 56.52 

1.72 2.04 55.74 Sample 4  

1.74 2.03 55.48 

Conclusion  

        The above features make Surface HP a highly functional magnetic solid phase, well-suited for     

genomic DNA  purification from viscous in automated platforms. It has low binding capacity for short 

strands of DNA, so it is not suitable for ctDNA, cfDNA, miRNA isolation. These features will enable 

reliable high-throughput   molecular assays for mass-screening of large population samples. 

Figure 9-11: Seven production scale batches of Surface HP were tested for  

                     batch to batch variability in blood genomic DNA purification 

Table 7: Nucleic acid absorbance data for 4 blood  samples 

Figure 8: Rubber map for 4 blood samples 
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EM001 Applied for cfDNA Purification and DNA Methylation 

        EM001 is a new product launched in middle 2018. It extracts cfDNA or ctDNA efficiently from 

plasma as it has great performance for small size DNA enrichment. In addition, it can also be used for 

DNA methylation. Conventional magnetic silica beads have a magnetic core and a layer of silicon coating 

but difficult to withstand high concentration of Bisulfite in methylation reagents. EM001 was approved to 

be stable in methylation reagents at 80~100℃ in more than 2 hours, and traditional DNA methylation   

process could an be shortened significantly. Typical methylation process is complicated which includes 

DNA binding, wash and elution of  DNA from bio-samples first, followed by adding of methylation       

reagent to react for a period of time, and finally, magnetic beads need to be added for 2nd time of DNA 

binding, wash and elution. Now, with help of EM001, DNA methylation could happen directly on        

magnetic beads surface with no need to be eluted first, which not only reduces process time, saves cost of 

beads and reagents, but also could automates the entire process without additional manual intervention. 

Conclusion  

        The above features make EM001 a highly functional magnetic solid phase, well-suited for plasma 

cfDNA purification and DNA methylationin automated platforms. EM001 technology provides a novel    

matrix with optimized structure for efficient binding of nucleic acids which makes the EM001 systems an 

ideal option for full automation. 

Figure 12: The structure of traditional magnetic silica beads (a);  

                  The structure of EM001 (b) 

Figure 13: Different magnetic silica beads  for  

                  5mL plasma ctDNA isolation 
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Production Capacity and Efficiency 

        With  modern  and  flexible  production  facilities,  we  are  able  to    

manufacture batches ranging in size from 1 g to 1 kg of Enriching Beads® 

magnetic silica beads used for nucleic acid  isolation and purification.  

Production processes are continuously developed, improved, scaled up, 

controlled and validated. Enriching Beads® magnetic silica beads are   

thoroughly characterized. They show a unique level of reproducibility both 

within and between batches. Patented manufacturing processes ensure good 

control of beads parameters and product properties which secures great 

performance of beads. 

More Than Just a Beads Supplier  

       Based on self-designed & produced serious magnetic silica beads,    

Enriching Biotechnology has successfully developed and launched more 

than 30 kinds of nucleic acid kits, which performance has been verified by 

many customers and millions of samples. Enriching nucleic acid kit is suit-

able for DNA or RNA purification from various of samples, such as blood, 

blood spots, saliva, swabs, plant tissues, animal tissues, FFPE tissues, etc.  

About us 

       Enriching Biotechnology, founded in 2013, is a technology-oriented company with business focusing on 

Functional bio-magnetic materials, Nucleic acid purification kit, and Automatic nucleic acids extraction 

apparatus. We have more than 5 years of experience in the production of chemically surface-functionalized 

and magnetic micro- and nano- size of particles and a continuously improved quality management are the 

basis for our comprehensive product range. Chemical surface-functionalized and magnetic polymer particles 

take center stage in our product portfolio and development activities. 
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Products Size Concentration Quantity Cat.No 

Enriching Beads® Magnetic silica beads  

MSi500-DNA-0501  

500nm 50mg/mL 20mL 

200mL 

2000mL 

D1-020 

D1-200 

D1-02k 

Enriching Beads® Magnetic silica beads  

MSi100-DNA-0507  

100nm 50mg/mL 20mL 

200mL 

2000mL 

D4-020 

D4-200 

D4-02k 

Enriching Beads® Magnetic silica beads  

MSi500-DNA-0511  

500nm 50mg/mL 20mL 

200mL 

2000mL 

D11-020 

D11-200 

D11-02k 

Enriching Beads® Magnetic silica beads  

MSi100-DNA-0517 

100nm 50mg/mL 20mL 

200mL 

2000mL 

D17-020 

D17-200 

D17-02k 

Enriching Beads® Magnetic silica particles 

Surface HP 

~10μm 100mg/mL 10mL 

100mL 

1000mL 

D20-010 

D20-100 

D20-01K 

Enriching Beads® Magnetic silica beads  

EM001 

500nm 50mg/mL 20mL 

200mL 

2000mL 

D21-020 

D21-200 

D21-02k 

Ordering information 

Related products Specification Quantity Cat.No 

Enriching Beads® MPS100/Streptavidin C1  

1.0 μm magnetic beads with covalently coupled recombinant  

streptavidin and a hydrophilic surface  

10mg/mL 2mL 

10mL 

100mL 

ST01-002 

ST01-010 

ST01-100 

Enriching Automated nucleic acid extraction instrument 

ETP-300N 

32bit 1 ETP-300N 

16-hole magnetic Separators 

For 1.5mL or 2mL 

/ 1 CQT-0001 

Multifunctional magnetic Separators 

For 1.5mL, 2mL, 15mL and 50mL 

/ 1 CQT-0011 

        Enriching Beads® used for nucleic acids purification are available with different bead sizes and sur-

face functionalities. For example, MPS100/Streptavidin C1, coated with streptavidin, could capture bioti-

nylated nucleic acids in a wide variety of protocols. And MPS100/carboxyl has specific surface chemistry 

for coupling nucleic acids, e.g., hybridization probes and primers, and/or other ligands. 
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Enriching Biotechnology LTD 

Tel: 021-55809378 
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