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Immobilization/Encapsulation of cells in alginate beads

Immobilization of living cells or other
biomaterials in alginate gels is a well-known
technology used in an increasing number of
biomedical and industrial applications. Cells
immobilized in alginate gels maintain good
viability during long-term culture due to the
mild environment of the gel network. In tissue
engineering applications immobilized cells or
tissue can be used as bioartificial organs as the
alginate gel may function as a protective barrier
towards physical stress and to avoid
immunological reactions with the host. Such
bioreactor systems, of which the entrapped
cells are selected or manipulated to excrete
therapeutic products, are currently being
developed for the treatment of a variety of
diseases like cancer and diabetes. For most
uses, and in particular those involving
immobilization of living cells, microcapsules are
used. Smaller beads/capsules have the
advantage of a higher surface to volume ratio
allowing good transport of essential nutrients
and are also less fragile. Diffusion limitations
within larger beads may Ilimit cellular
metabolism as the lack of essential substances
like oxygen supply to the interior of the beads
may lead to cell death as a result of
consumption from the surrounding cells.
Therefore a good control of bead size and shape
is crucial and should be carefully controlled. A
suitable methodology for production of small
beads under controlled conditions is therefore
also necessary. The bead generators shown
here are recommended alternatives for
research use in the production of small
spherical alginate beads containing biological
materials and having a narrow size distribution.

Cell Suspension Alginate Solution
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Commonly used principle for immobilization of
cells in alginate beads for transplantation
purposes. The beads may also be coated with
other biopolymers and alginate for improved
properties.
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Small alginate beads with a narrow size
distribution, ranging in size down to about 150
pm, can easily be manufactured by using the
electrostatic bead generator. The basic
principle of the instrument is the use of an
electrostatic potential to pull the droplets from
a nozzle tip. An electrostatic voltage of a few
kV is set between the needle feeding the
alginate solution and the gelling bath. The
droplet size is also largely determined by
selecting an appropriate nozzle size.

Small size alginate beads with a relatively
narrow size distribution, ranging in size down
to about 600 pm can be manufactured by the
use of the coaxial bead generator. The basic
principle of the instrument is the use of a
coaxial air stream to pull droplets from a
needle tip into a gelling bath. Bead size is
controlled by adjusting the solution and gas-
flow rates.

Animal cells entrapped in alginate beads.



Patents

NovaMatrix/FMC Corporation does not warrant against infringements of patents of third parties by reason of
any uses made of the product in combination with other material or in the operation of any process, and
purchasers assume all risks of patent infringement by reason of any such use, combination, or operation.

Warranty

Because of the numerous factors affecting results, NovaMatrix/FMC products are sold under the
understanding that purchasers will make their own tests to determine the suitability of these products for
their particular purpose. The several uses suggested by NovaMatrix/FMC Corporation are presented only to
assist our customers in exploring possible applications. All information and data presented are believed to be
accurate and reliable, but are presented without the assumption of any liability by NovaMatrix/FMC
Corporation.

Technical Service

The information contained in this bulletin is intended to be general in nature. Techniques and data pertaining
to specific uses for NovaMatrix/FMC products and new developments will be published periodically in the
form of supplemental application bulletins. Our technical staff is ready to offer assistance in the use of
NovaMatrix/FMC products.

Regulatory Status

PRONOVA™ sodium alginate meets the standards set forth in the current editions of the United States
Pharmacopeia/National Formulary and European Pharmacopoeia. PRONOVA™ sodium alginate satisfies ASTM
F 2064 for use in tissue engineered medical products (TEMPs). PRONOVA™ sodium alginate is manufactured
in compliance with Good Manufacturing Practice and described in a DMF submitted to the US FDA.
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