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WE SUPPORT NEW APPROACHES
TO TISSUE ENGINEERING,
BIOTECHNOLGY AND
REGENERATIVE MEDICINE VIA
NOVEL MAGNETIC REMOTE
CONTROL.

This instrument provides an dynamic or static
magnetic force to biological material labelled or
associated with magnetic material e.g. magnetic
nanoparticles or magnetised scaffolds for in vitro
and in vivo applications.
It has been designed with the end user in mind
and is totally aligned with routine cell culture
practice - no need to transfer cells or constructs
from their culture vessel to specially designed
units in order apply the magnetic field. Instead the
instrument allows for cells cultured in standard
tissue culture vessels (6, 24 and 96 well plates) to
simply be secured within designated slots for
subsequent magnetic stimulation. Two plates can
be stimulated under sterile culturing conditions
(37oC and 5% CO2) at any one time by placing the
instrument within an incubator unit.
The magnetic force is provided by magnet arrays
which are comprised of permanent neodymium
magnets and come in 6, 24 and 96 well
configurations to match a given tissue culture
format. The arrays are attached to an oscillating
slider arm inside the instrument and arrays can be
programmed to oscillate at a frequency of 1 Hz or
less and providing a maximum magnetic field

Dynagrow™

strength of 2.5KG = 0.25T.

OVERVIEW

the distance (Displacement) to which the magnets

The force may be varied by increasing or reducing
approach the tissue culture plates implying that
stress profiles can be completely customised to
your needs.
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At MICA Biosystems we have ensured that
our Dynagrow™ system serves as an
addition to your current procedures
without necessitating a radical overhaul of
your current operations - it’s compact
enough to work on a tabletop, or fit
inside your current incubators.
Aligned to standard tissue culture
plastic vessels.
Multiple sample activation
Continuous perfusion
Non cell type specific
Force applied at a cellular level.
Multiple receptor targets
Co-culturing and activation
Complex tissue engineering strategies

The Dynagrow™ platform allows scientists

Customisation of stress profile

to easily incorporate remote cell control
(activation or mechanostimulation)
strategies into the development of their
tissue engineering and regenerative
medicine research applications.
Through novel patented technologies cell
behaviour can be remotely controlled via
nanomagnetic mechanical conditioning and
activation of cells in vitro.
Magnetic nanoparticles are linked to specific
ion-channels/receptors of the cell (a) and
manipulated by external magnetic field (b).
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Our Dynagrow™ system has been
developed through partnership and
consultation with leading members of the
biotechnology discipline. See below for
literature from our founders and others
that will aid in understanding the
Dynagrow™ system.
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WE WANT TO
HEAR FROM YOU
Our Business Associates are on hand to
answer any further questions you may have
about our platform, or discuss further how
Dynagrow™ could be of benefit to your own
research.
If you would like to learn more about
Dynagrow™ through a live demonstration
then please reach out to a member of our
team who will happily arrange at a time that
suits you.
Should you decide that our platform will be
the valuable addition to your operations, our
team are also on hand to discuss our
platform's pricing and shipping options.*
*Including potential discounts for academic
institutions and bulk orders
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Cat # Description
MFB201: Magnetic bioreactor x 1.
MFB202: MICA control unit x 1.
MFB203: Power lead x1.
MFB204: Laptop & Magnet Control V1.0.1 software with USB serial converter.
MFB205: Water tubing 2 x 20m.
MA301: 6 well magnetic array.
MA302: 24 well magnetic array.
Items not included: Biological incubator.

Set up
Connect lead “A” of MFB202 to port “A” of MFB201.
Connect lead “B” of MFB202 to port “B” of MFB202.
Attach the USB serial converter to port “C” of MFB202 and then to the laptop.
Connect power lead (MFB203) to power port “D” of MFB202 and plug into a designated wall socket.

For water cooling, attach one end of the water tubing to a convenient tap with running water and
the other to the water tap inlet valve (water in). Connect the second tube to the outlet valve (water
out) for expulsion and direct the other end to a nearby sink.
Note: the bioreactor will not run without flowing water.

Dynagrow™
IN PRACTISE

PAGE | 07

MICA BIOSYSTEMS

1. Experimental Set Up.
1.1. Transfer the bioreactor to a biological incubator (operating under standard cell culturing
conditions; 37oC and 5% CO2) preferably placing the unit on the base level to minimise shaking.
1.2. Turn on the control unit (MFB202) “Mains” switch
1.3. Initiate “Magnet Control V1.0.1 software”
1.4. Input stimulation parameters (figure 1)
Cycle frequency: e.g. 1Hz
Displacement: e.g. 70mm.
The relationship between displacement and magnetic field is show in figure 2 A and B.
The maximum displacement for this system is 70mm using a standard well plate.
Fract of T (accel): 0.25s
Cycle Count: e.g. 3600 cycles
Under these conditions, you can expect 3600 cycles per hour.
1.5. Manual Settings: These parameters should not be altered.
Slow manual speed (LMB): 10mm/s
Fast manual speed (RMB): 50mm/s
Manual acceleration: 100mm/s/s
1.6. Open the safety cage and securely load plates into the designated slots. Replace the safety cage.
Failing this, the bioreactor will not run.
1.7. Ensure cooling tubes are connected correctly and water is turned on with sufficient water
pressure for the duration of the experiment to prevent overheating. Failing this, the bioreactor will
not run.
1.8. “Home” the magnets. Please ensure that magnets are “homed” before each experiment.
1.9. “Start” the experiment.
1.10. If for any reason the experiment has to be stopped, initiate the “stop motion” command.
Note: The bioreactor should be removed from incubator when not in use to maintain the life-span of
the unit.
Figure 1: Software set up
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2. Example of Experimental Protocol.

3. Magnetic Nanoparticle Labelling.

2.0 Cell culture

3.1. To label cells with magnetic nanoparticles,

2.1. Culture and expand desired cell type in
appropriate media until sufficient cell numbers
have been achieved.
2.2. Cells, which are 80-90% confluent can be
seeded directly into tissue culture plates and
allowed to attach overnight. It is recommended
that the final cell seeding density should be no
more than 90% to enable efficient cell labelling.

media should be removed and cells gently
washed twice with PBS solution. Care should be
taken to ensure that the monolayer is not
disturbed.
3.2. Particle concentration: We recommend a
labelling concentration of 25µl of particles
(1mg/ml) per 100 000 cells. It is strongly
suggested that this be optimised for each cell
type and particle combination to ensure endpoint functionality and cell viability is maintained.
This concentration is based on the use of
Nanomag-D 250nm particles (Micromod, 09-02252). Concentrations will vary according to
particle choice.
3.3. It is recommended that cells are labelled in
media free of serum to enhance labelling
efficiency. If your cells are sensitive to this, serum
may be used but expect reduced labelling
efficiency. Particles are to be reconstituted in
expansion media (either with, or without serum),
mixed well and labelling solution added directly to
each well. Transfection agents may be required
for internal labelling. For best results, this
solution should be made up immediately prior to
cell labelling and used within a few hours of its
preparation.
3.4. Incubate under standard cell culture
conditions (37oC and 5% Co2) for a minimum of
1.5 hrs. Incubation time can be increased up to

Figure 2: Magnetic field (KilloGaus) vs
magnet displacement [10KG=1T].

24 hours to enhance labelling but should be
optimised particularly when labelling in serum
free media to ensure cell viability is maintained.
3.5. Optional; Prussian blue staining can be used
to determine labelling efficiencies.
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4. Troubleshooting.
Should the bioreactor fail to initiate, please check the following:
The water pipes are connected in the correct orientation and water is following. Increase water
flow if possible.
The safety cage is secured in line with the magnetic sensor.

5. To remove magnetic arrays.
Using the “UP” command, bring the magnets to the highest position in the bioreactor. Using a nonmagnetic screwdriver, remove all screws. Carefully, lift the array away from the attached array taking
care to avoid metal and magnetic objects. Repeat for the second array. Do not place arrays near / or
on top of each other.

Figure 3: Complete Dynagrow™ system

CAUTION:
THIS BIOREACTOR CONTAINS STRONG MAGNETS WHICH CAN CAUSE SEVERE
INJURY IF HANDLED INCORRECTLY. ALWAYS SET THE MAGNETIC ARRAYS TO
THEIR HOME POSITION AFTER EVERY EXPERIMENT AND RE-ATTACH THE
SAFETY CAGE. ONLY USE NON-MAGNETIC SCREWDRIVERS TO REMOVE THE
MAGNETIC ARRAYS AND TAKE CARE TO KEEP ARRAYS AWAY FROM EACH
OTHER AND OTHER MAGNETIC OBJECTS.

COMPANY NUMBER

07237355

MICA Biosystems', including its related products Dynagrow™
and Dynascreen™, are protected by seven worldwide patents.

