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OVERVIEW 

What is Biomagnetic Separation   

In several areas of biotechnology, isolation and purification are key factors for sample 
preparation. Biomagnetic separation is a simple but powerful technique and has become a 
common tool in life sciences. The technique is based on the separation of paramagnetic 
beads using a magnetic field. By attaching antibodies or other affinity molecules to the 
surface of the beads, a target species can be selectively bound and becomes paramagnetic. 
This allows the easy isolation of the target from unwanted parts in a complex mixture such as 
whole blood.  With the wide availability of magnetic beads, biomagnetic techniques are 
becoming increasingly popular for the isolation of nucleic acids, genomic DNA, and 
DNA/RNA binding proteins. It is also now routinely employed in immunoassays and for the 
selective isolation of rare cells, microorganisms, viruses, and parasites. 
 

Process Efficiency 

Most affinity purification techniques, including biomagnetic, are based on the reactions in a 
two-phase (solid/liquid) system. Biomagnetic techniques employ a solid phase consisting of 
affinity paramagnetic beads with specific target recognition capabilities. The procedure 
typically, involves two separate operations: mixing the beads in a sample solution to 
selectively bind the target followed by the capture of the target-bead complex by a magnetic 
field.  
 
The purity and yield in a two-phase system, is largely determined by the mixing efficiency to 
promote the affinity binding between the target and the surface of the magnetic beads. The 
formation of affinity bonds requires a close contact between the bead surface and the target. 
The rate of affinity bond formation depends on the collision frequency between the target and 
beads and the duration of their contact.  The hydrodynamic shear force at the bead surface, 
therefore, must be carefully balanced so that it does not disrupt affinity bonds. High mixing 
efficiency without creating substantial fluid shear is impossible to achieve by agitating such a 
two-phase suspension. Slow-speed shaking and end-over-end rotation can be used to 
minimize fluid shear, but the reduction in collision frequency lowers the product yield and 
purity. A large excess of paramagnetic beads is therefore used to compensate for the loss in 
purification efficiency. 
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What is the MixSepTM Process  

Developed at Sigris Research, MixSepTM offers the first system for total biomagnetic 
processing. MixSepTM is based on a rotating magnetic field, which induces the levitation and 
mixing of the magnetic beads without stirring the test medium. As the test medium remains 
motionless, magnetic mixing eliminates the problem of shear caused by the fluid turbulence. 
Magnetic mixing provides a high rate of contact through improved collision frequency between 
the affinity surface of the beads and the target. The rate of rotation and the force of the 
magnetic field may be adjusted so as to provide optimal conditions for the affinity capture of 
the target at the bead surface. Mixing efficiency is therefore greatly improved and the target 
product can be isolated in a higher yield and purity than is currently possible.  Furthermore, the 
integration of mixing and separation simplifies the laboratory protocols. MixSepTM may be 
advantageously used with current robotic systems. 
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INTRODUCTION 

 

Scope of Manual 

 
This manual is designed for familiarize you with MCB 1200 biomagnetic processing platform, 
its functions, specifications, operation, and routine care. We recommend that you read this 
entire manual, especially all safety-related information, before operating the instrument to 
become familiar with the features and how they work. 
 

• Section 1 provides information basic to the safe operation of 
the equipment. 

• Section 2 provides an overview of instrument capabilities. 

• Section 3 outlines system specifications and functional 
description of the instrument. 

• Section 4 provides instructions for installing and functional 
testing of the instrument. 

• Section 5 provides a generic protocol for biomagnetic 
purification.  

• Section 6 contains contact and warranty information. 

 

 
 

NOTE  
If the biomagnetic processing platform is modified or 
used in a manner other than specified in this manual 
the safety and performance of this equipment could 
be impaired.  
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1.  SAFETY NOTICE 

All safety instructions should be read and understood before installation, operation and 
maintenance of this instrument. Observance of safety precautions will also help avoid actions 
that could damage or adversely affect its performance.  

 
Electrical Safety 

To reduce the risk of electrical shock, the 24 volts DC desktop power supply uses a 

three-wire electrical cord and plug to connect the unit to earth-ground.  To preserve 

this safety feature: 

 
• Make sure that the matching wall outlet receptacle is 

properly wired and earth-grounded.  Check that the line 
voltage agrees with the voltage indicated in this manual. 

• Never use a three-to-two wire plug adapter. 

• Never use a two-wire extension cord or a two-wire non- 
grounding type of multiple-outlet receptacle strip. 

• Do not spill liquids on instrument as they could damage 
electrical components or electronic circuit boards. 

 
Safety against Risk of Fire  

MCB 1200 is not designed for use with materials capable of developing flammable or 

explosive vapors.  

 
Magnet Safety  

The magnetic rack contains high-energy magnets, which generate strong magnetic 

fields. Keep all loose ferrous material away from the magnetic rack.  Persons with 

cardiac pacemaker implants should avoid getting near the magnet rack.  Do not bring 

wristwatches and electronic media near the magnet rack.  Credit cards, tapes and 

disks can be erased from contact with magnetic rack. Magnetic materials need to be 

kept away from sensitive electronic devices such as computers and CRT monitors. 

Air shipments need to be in accordance with IATA and DOT regulations. 
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Chemical and Biological Safety 

Normal operation may involve the use of solutions and test samples that are 

pathogenic, toxic, or radioactive. Such materials should not be used on this instrument 

unless all safety precautions are taken.  

 
 NOTE  

Handle body fluids with care because they can 
transmit disease.  Handle other infectious 
samples according to good laboratory 
procedures and methods to prevent spread of 
disease. 

 
 

It is your responsibility to decontaminate the instrument and accessories before 

requesting service by qualified personnel. 
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 2.  MCB 1200 OVERVIEW  

MCB 1200 provides academic and industry researchers a biomagnetic processing platform for 

the rapid and reproducible isolation/purification of DNA, RNA, proteins and other sample 

preparation needs. Combining mixing and separation, MCB 1200 is the first instrument to offer 

a processing system for biomagnetic purifications. MixSepTM technology suspends and mixes 

magnetic beads without agitating the sample and provides high collision frequency to enhance 

affinity bindings. This unique process offers a breakthrough improvement in the product purity 

and yield. Absence of fluid shear means that very large fragments of genomic DNA can now 

be easily isolated. 

 
Performance Characteristics 

MCB 1200 is a biomagnetic processing platform, which can be used to 

simultaneously process up to 12 separate samples in 1.5 mL microcentrifuge tubes.  

Total test volumes of 50µl to 1000 µl may be used and the acting magnetic field can 

be easily removed for the downstream manipulation of the isolated product.  

 

MCB 1200 is simple to operate and offer users various modes of bead mixing to 

optimize their protocol. It may be safely used inside cold rooms or sterile hoods. The 

instrument can be used with most commercially available magnetic bead kit and 

allows easy integration with current manual protocols in molecular and cellular 

biology. 

 

 

Advantages 

 
• Simple to use and easy adaptation to established protocols. 

• Exceptional mixing and separation efficiency. 

• Improved purity and yield. 

• Reduction up to 40% of required magnetic beads. 

• No additional mixing equipment or centrifuge required. 

• Controlled mixing rates for highly reproducible results. 
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• Ability to process up to 12 samples simultaneously. 

• Eliminates possible biohazard risks due to sample entrapment on the 
inside cap of microcentrifuge tube.  

 

Applications 

• Genomic DNA, M13 ssDNA, mRNA. 

• Sequence specific DNA/RNA binding proteins. 

• Small scale isolation of cells and bacteria. 

• Cleaning and washing of magnetic beads/particles.  

• Conjugation of antibodies or probes to magnetic beads/particles. 

 

     IMPORTANT NOTICE  
 

MCB 1200 biomagnetic processing platform is 
intended for Research Use Only and must not be 
employed for diagnostic or clinical use in humans. 
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3. SPECIFICATIONS  

Instrument 

The housing is molded from durable ABS plastic and the keypad controls and display 

are covered by a protective overlay of polyester.  Both are resistant to ordinary 

reagent solutions, 30% ethanol and mild disinfectants. 

Weight (uncrated)  8 lbs (3.6 kg)    

Dimensions  Length:  17.25” (43.8 cm) 
Width:  4.5” (11.4 cm)  
Height:  6” (15.3 cm) 
 

Working Volumes   Minimum:  50 µl   
Maximum  1,000 µl 

 
        Operating Temperature 4 C°  -  45 C°   
 

 
Power Requirement: 24 volts DC desktop switching power supply @ 110 

Volts AC 60HZ (USA and Canada) 
 

240 Volts AC 50/60HZ (Europe) 
 

 

Magnet Rack Assembly 

The magnet rack assembly contains twelve high-energy (>47 MGOe) rare earth 

magnets with a custom designed magnetic circuit (Dexter Magnetic Technologies) for 

optimal performance. 

Magnet rack assembly can be tilted backwards to remove the magnetic field from the 

sample tubes to allow post isolation sample processing without removing the tubes 

from the instrument.  

Detachable Tube Holders 

The tube holders are made of clear polycarbonate, resistant to chemicals and 

disinfectants suitable for standard conical bottom 1.5 ml microcentrifuge tubes. 
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Motion Control 

Microprocessor controlled via front panel keypad with LED indicators and an LCD 

Elapsed Time Display. 

 
1. STEP (180o) Rotation with variable delay time of 0.5, 1.0, 1.5 and 2 seconds 

between successive steps. 

 

2. CONT Continuous rotation at C1 (100 rpm), C2 (150 rpm), C3 (200 rpm) and 

C4 (250 rpm).  

 
 

NOTE  
The specification for times (second) and speeds (rpm) 
are approximate but reproducible. Operating the step-
motor at the lowest, C1 (100 rpm) position causes 
motor shaft to vibrate.  As a consequence, some 
noise is produced. 
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   4.  INSPECTION   

Shipment Inspection  

The shipping box contains the following components: 

• MCB 1200     1 

• Tube Holders     12 (installed) 

• Operating Guide    1 

• Desk Top Power Supply   1 

• Power Cord (US or European) 1 

 

The MCB 1200 was carefully inspected and tested prior to shipping. Ensure that instrument and 

accessories have arrived in good condition. Please read the detailed WARRANTY at the end of 

this manual. 

If you find signs of physical damage, DO NOT ATTEMPT TO INSTALL OR OPERATE the 

instrument until you have notified the delivering carrier. 

Claims for any damage must be made against the delivering carrier, and also notify your dealer 

for assistance or questions. 

Carefully remove the unit and accessories from the shipping container. Save the container and 

packing material for possible future relocation or storage.  
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                                                         4. 1  SETUP & TEST RUN  

We recommend that you familiarize yourself with the MCB 1200 unit and operational controls by 

referring to Figures 1 and 2. 

Installation 

Place instrument on a flat and stable surface with sufficient ventilation. 

Tube Holders 

The tube holders are detachable but the instrument is shipped with the tube holders 

installed. Make sure the tube holders are securely attached and not loose. If they are 

loose, secure the tube holders to the shafts with a gentle twisting movement.  Do not 

use excessive force. 

Magnet Rack Assembly 

Place magnet rack assembly in upright position against the tube holders. The 

magnetic field is now focused on the tube holders. 

By tilting the magnet rack assembly backward, the acting magnetic field is removed 

from on the tube holders. 

Power Supply 

Place the power supply at a safe distance away from liquids.  Use correct power cord 

and make sure the matching AC outlet is properly wired and grounded. 

• First insert the output connecter (24volts DC) to the power jack at 
the back of MCB 1200; 

•  Attach the power cord to the power supply; 

• Insert the main plug to the AC outlet. 

The front keypad will light up showing ELAPSED TIME DISPLAY and the STOP and 

the STEP 0.5 s LED on. If you suspect any malfunction, disconnect the power and 

contact your dealer. 
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Keypad 

The keypad is mounted at an angle on the front of the instrument for easy visibility 

and access. Pressing the keypad push buttons accesses instrument controls. A lit 

LED  light at top of the push button will indicate its active status.  

The keypad push buttons provide the following control functions:  

• Pressing the START will initiate the rotation of the tube 
holders;  

• Pressing the STOP will stop the rotation by cutting off 
the current supply   to the motor.  

As the motor is not energized at the STOP status on, you may leave the MCB 

1200 plugged on for days without harm.  Except the ELAPSED TIME DISPLAY 

and LED lights, which consume very little energy, the instrument is essentially 

turned-off.  

Two columns, CONT and STEP provide Continuous and Step modes for rotating 

the tube holders.  Select a mode by depressing a push button in the column under 

CONT or STEP: 

• Push buttons C1- C4 may be used for controlling speed 
from about 100 rpm to 250 rpm in 50 rpm increments.  

• Push buttons O.5 - 2.0 sec. provide time delays in 0,5 sec 
increment between successive 180o step rotations.   

Experiment by pressing these push buttons to familiarize yourself their functions. 

Elapsed Time Display  

 The display on the keypad indicates the duration of the last operation.  
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Figure 1 - MCB 1200 Biomagnetic Processing Platform

Figure 2 - Keypad Contols  
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Test Run 

Operate the instrument by pressing the START push button. The LED will come on 

and the power will be applied to the motor to rotate the Tube Holder in the selected 

mode. At the same time the Elapsed Time Display will reset to 00:00 and begin to 

increment at the rate of one count per second and count will continue until the 

STOP push button is pressed.  

While in the START position, the timer will increment up to 99:59, at which time it 

will reset to 00:00. It will not reset if any other push buttons are pressed. The timer 

will reset only when the START push button is pressed while in the STOP state. 

Test run for a few times to thoroughly familiarize yourself with the operation and 

controls of MCB 1200. 

 
 NOTE  

The STEP interval time and the 

rotation speed may be changed on 

the fly while the motor is in motion. 

 

Cleaning  

Use only mild soap and a damp cloth to clean the unit.  Other cleaners may 

contain chemicals, which could seriously damage the plastic.  Do not allow liquid 

to get inside the product.  
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                                    5. GENERAL PROCESSING PROTOCOL 

 
1. With the instrument in STOP position, insert up to twelve 1.2 ml microcentrifuge 

tubes into the tube holders on the MCB 1200 platform. 
 

2. Add an appropriate volume of a magnetic bead suspension to each of the 
microcentrifuge tubes. 

 
3. Allow the beads to be separated on the wall. 

 
4. Add your samples to each of the microcentrifuge tubes. 

 
5. Close the microcentrifuge tube caps. 

 
6. Rotation Mode Selection: Select a desired mixing mode by depressing a push 

button on the keypad switch in one of the columns labeled STEP or CONT. The 
STEP mode is highly recommended for most isolation or purification work. 

 
7. Mixing:  Start mixing operation by depressing START button on the keypad. The 

LED will light up and the magnetic beads in the test solution will start mixing. 
Simultaneously the ELAPSED TIMER will start.  

 
Depending on the bead size and magnetic susceptibility, the setting for STEP or 
CONT speed should be adjusted to lower or higher values to obtain optimal mixing.  

 
Continue mixing the particles during the entire period of incubation required to bind 
the target species to beads. The efficiency of magnetic mixing should allow a 
significant reduction of the required incubation time. The ELAPSED TIME DISPLAY 
indicates the duration of mixing. 

 
8. Separation:  Depress the STOP switch on the keypad to arrest the rotation of the 

sample tubes and start the bead separation process. 
 

Allow one minute or less for the suspended beads to move to the side of the tubes. 
Test solution in the microcentrifuge should appear clear. The aggregated mass 
contains beads and bead bound target species. Carefully pipette out and discard the 
supernatant. 

 
NOTE  

Magnetic beads smaller than 1µm or of low magnetic 
susceptibility may take a longer time to separate. 
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9. Washing: Add a suitable volume of wash buffer to the sample tubes and mix and 

separate as described above. Repeat this washing 2-3 times or as desired. Make 
sure to remove the supernatant completely between washing steps without 
aspirating the aggregated beads. The bead-target species complex in the 
aggregated mass is now ready for downstream applications. 

 
10. Elution (Optional):  With the instrument in STOP position, carefully tilt the magnet 

assembly rack backward to remove magnetic field from the sample tubes and add a 
suitable volume of your elution buffer to the tubes. 

 
Homogenize the aggregated mass by repeated pipetting. 

 
Tilt the magnet assembly rack in the upright position. Press START and mix briefly.  

 
Press the STOP and allow the beads to separate and aspirate the eluted sample. 
 
The flowchart in Figure 3 illustrates the steps described above. 



Figure 3
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 5. 1 PREPARATION OF MAGNETIC PARTICLES 

The processing steps described earlier may be used for the treatment of magnetic beads 

other than purification. Either STEP or CONTINUOUS modes may be employed but the latter 

is preferable. 

1. Cleaning:  Most magnetic beads are supplied in buffers containing azide. Wash 
the beads in a buffer 2-3 times to remove the azide and resuspend in a buffer, 
preferably containing BSA and/or Tween-20 to prevent bead clumping. 

 
2. Functionalizing and Coupling Affinity Ligands:  Sometimes chemical 

modifications of the bead surface may be needed to couple antibodies or other 
affinity molecules. Such coupling generally requires long incubation and MCB 
1200 can be advantageously used to increase coupling efficiency. 

  
 

3.    Regeneration of Magnetic Particles: If desired, the used nucleic acid coupled 
magnetic particles may be regenerated according to a given protocol. Suspend 
the used particles and transfer to a RNAase free tube. Follow the protocol and 
use MCB 1200 for mixing, washing and separation as described above. 
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6.  TECHNICAL SERVICE 

For further information or questions on product performance or application, please contact 

DEXTER MAGNETIC TECHNOLOGIES at the following phone numbers: 

NORTH AMERICA:  (800) 317-2537  
(847) 956-1140  ext. 3017 

 
EUROPE:    +44.(0).1753.737400 

 

 
 

 

Replacement  Policy 

The product has been carefully tested and packed.  Each new instrument is 

warranted against defects in materials and workmanship for one year from the date of 

delivery.  Warranty will be voided if the instrument is altered or tampered by 

unauthorized personnel nor shall it apply to any products that have been subjected to 

misuse or mishandling. Carefully read the detailed Warranty/ Liability section.  Before 

returning a biomagnetic processing platform or accessory for any reason, prior 

permission (a Returned Goods Authorization form) must be obtained from Sigris 

Research.   

SIGRIS RESEARCH, INC. contact information: 
 

Phone: (714) 672-0554 
 

8:00 am - 5:00 pm, 
Monday-Friday, PST 

Fax: (714) 672-0291 
 
 

 

Website:   
 

http:// www.sigris.com  
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SIGRIS RESEARCH, INCSIGRIS RESEARCH, INCSIGRIS RESEARCH, INCSIGRIS RESEARCH, INC. 

STANDARD WARRANTY AND RETURN POLICY 

 
SIGRIS WARRANTS TO THE FIRST PURCHASER ONLY THAT THE 
GOODS SOLD WILL BE FREE FROM DEFECTS IN MATERIAL AND 
WORKMANSHIP FOR A PERIOD OF TWELVE (12) MONTHS FROM THE 
DATE OF ORIGINAL SALE, AND THIS WARRANTY WILL BE LIMITED TO 
THE REPAIR AND REPLACEMENT OF PARTS AND THE NECESSARY 
LABOR AND SERVICES REQUIRED TO REPAIR THE GOODS.  IT IS 
EXPRESSLY AGREED AND UNDERSTOOD BY THE PURCHASER AND 
USER OF THE GOODS THAT THIS WARRANTY WILL BE IN LIEU OF ALL 
WARRANTIES OF FITNESS FOR A PARTICULAR USE AND IN LIEU OF 
THE WARRANTY OF MERCHANTABILITY, WHICH WARRANTIES ARE 
EXPRESSLY DISCLAIMED.  IN NO EVENT WILL SIGRIS BE LIABLE TO 
ANY PERSON FOR ANY LOSS, DAMAGE, INCLUDING INCIDENTAL, 
EXEMPLARY, CONSEQUENTIAL AND/OR SPECIAL DAMAGES, LOST 
PROFITS, EXPENSE, INJURY, COST OR ATTORNEYS FEE ARISING 
FROM OR RELATING TO ITS GOODS AND PRODUCTS, EVEN IF SIGRIS 
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.   

NO OTHER WARRANTIES OF ANY KIND, EXPRESSED OR IMPLIED ARE PROVIDED BY 
SIGRIS. SIGRIS LIABILITY SHALL NOT EXCEED THE PURCHASE PRICE OF THE 
PRODUCT. SIGRIS SHALL HAVE NO LIABILITY FOR DIRECT, INDIRECT, 
CONSEQUENTIAL OR INCIDENTAL DAMAGES ARISING FROM THE USE, RESULTS OF 
USE, OR INABILITY TO USE ITS PRODUCTS. 

If the customer desires to send SIGRIS a Product for repair or replacement 
under the warranty, please contact DEXTER customer service for a Return 
Goods Authorization number.  All returns must include an RGA number, 
original packaging and a written statement concerning the nature of the 
problem the customer has encountered with the Product. All returns must be 
shipped pre-paid and fully insured for loss or damage during transit to 
DEXTER. Once your Product is received, DEXTER will perform an evaluation 
of the returned Product and inform SIGRIS. If the nature of the problem is 
determined, in SIGRIS’ sole discretion to be a matter covered under warranty, 
SIGRIS will repair or replace the Product as it deems appropriate and will return 
the product to customer at its expense. Otherwise, SIGRIS will contact 
customer and advise customer of the cost of repair or replacement to customer. 
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