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Product Survey: Cell Culture Media

Feeding the Babies

Though cell culturing is similar to feeding small babies, a few fundamental differences exist. Whilst babies cry if they
are hungry or are given the wrong food, cells will no longer devide or will even die if they aren’t fed with the right media.

petising aroma of beef must have per-

meated the incubators. Some of the cell
culture pioneers tried to feed their cells with
a hearty beef broth. Later on they changed
the diet to blood or lymph liquid until the
nineteen-fifties when Harry Eagle came up
with his famous minimal medium (EMEM)
that still provides the basic “bare bone” for
a lot of today’s animal or human cell culture
media. Its main contents are salts, glucose,
vitamins and amino acids.

The beef broth soon disappeared from
the cell culture labs; cows however, are still
present — of course not life-sized. They find
their way into the cell culture dishes in the
shape of foetal calf (bovine) serum (FCS),
which is still widely used to supply the cells,
e.g., with growth factors, hormones and at-
tachment factors.

FCS is a rather controversial supplement
of culture medjia. It is obtained from foetus-
es harvested in abattoirs from healthy dams
fit for human consumption. Aside from the
ethical concerns of using FCS, there are also
scientific reasons speaking against the use
of ill-defined calf serum. Notably, scien-
tists culturing human embryonic stem cells
(hESC) recently became aware that FCS
could cause problems. Though FCS pass-
es a rather strict quality control, including
microbiological and other tests to assure
that it is, e.g., free of prions and foot and
mouth disease agents, researchers working
with hESC are afraid that bovine viruses
and other unwanted FCS components may
enter their cell lines.

In the early days of cell culturing, an ap-

Simple but effective

Another source of impurities are feeder
cells, usually mouse embryonic skin cells,
used as a coating layer on the inner surface
of cell culture dishes, providing a sticky sur-
face to which the stem cells can attach. In
addition, feeder cells release nutrients into
the cell culture medium. There is however,
a risk, that they may also transmit viruses
or other macromolecules to the stem cells.

A rather simple way to circumvent prob-
lems with FCS is to reduce its concentra-
tion. Many researchers use media contain-

ing 10 to 20% FCS. According to a cell cul-
ture guide published by Corning Life Sci-
ences, many cell types tolerate lowering
the FCS concentration by 50%. Reducing
the FCS concentration has another posi-
tive effect — it will save you a lot of mon-
ey! Switching from 10% to 5% FCS reduc-
es total media costs by one third, Corning’s
guide says.

Only defined contents

The future gold standard, however, are
serum-free media containing nothing else
but defined components. Recently, scien-
tists have made considerable progress to-
wards this goal. It seems that even the most
delicate hESC-cells can be cultivated in a
defined media.

Tenneille Ludwig from James Thom-
son’s group at the Wisconsin based Wi-
Cell Institute, reports in a Nature Biotech-
nology paper (Vol 24, pp. 185-187, 2006)
that she has established two new stem cell
lines in a chemically defined media lacking
FCS and feeder cells. It took Ludwig and
her colleagues four years to come up with
their media formulation, which they pat-
ented before publishing. Besides the man-
datory Dulbecco’s Modified Eagle’s Me-
dia (DMEM/F12), Ludwig’s defined cul-
ture broth, called TeSR1, is composed of
human serum albumin, vitamins, antioxi-
dants, trace elements, lipids and the growth
factors bFGF, LiCl, aminobutyric acid, pipe-
colic acid and TGF-alpha. That’s it! Obvi-
ously hES cells do not need more nutrients
to grow well in cell culture dishes. Instead
of feeder cells, Ludwig uses a matrix com-
posed of collagen 1V, fibronectin, laminin
and vibronectin.

A few months after Ludwig, Jean Lu et
al. described in PNAS (Vol 103, 5688-93,
2006) a defined media they called HESCO,
which stands for hESC cocktail. HESCO has
a somewhat different composition to TeSR1.
According to Lu, only eight components are
required to sustain hESC growth, namely
bFGF, Wnt3a, April/BAFF, albumin, cho-
lesterol, insulin, transferrin and fibronec-
tin as coating material. Though the opti-
mal xeno-free culture conditions for hESCs

Once culture media and popular
food product: Liebigs Extract of Meat.

and other cell lines are not exactly clear yet,
a tendency to well defined media is also to
be seen if looking at the media producers
catalogue lists. Many manufacturers deliv-
er chemically defined media, free of pro-
teins, animal components and serum. There
is also no further need to buy supplements
from dubious sources. Today, almost every
growth factor or cytokine is available as re-
combinant protein.

Although it’s taken more than 50 years
since Harry Eagle’s minimal media, it seems
that the “mixture between gardening and
cooking”, as Harry Moore from the centre
of Stem Cell Biology in Sheffield cell cul-
turing once dubbed it, is becoming a “real”
scientific discipline after all. On the ensuing
pages you will find plenty of media needed
for successful “scientific” cell culturing.

HARALD ZAHRINGER
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Company Product Applications Supported Serum/protein | Package Miscellaneous, Price
cells/cell lines | free? Animal | size Specialities, Generally [EUR]
components?
AbD Serotec Mycoplasma Mycoplasma Removal All types of cell N/A Liquid 5ml - Rapid and effective removal of | 190,-
www.ab-direct.com Removal Agent lines (50pg/ml) Mycoplasma species
Contact: Freya Wedekind
Phone +49 2119350310/11
sales.de@ab-direct.com
BD Biosciences BD Cell Basal High-yield monoclonal antibody | Myeloma fusion- Serum-supplemen- | Liquid - N/A On request
Belgium, Erembodegem MAb Medium production partners and tation required 1000 ml
www.bd.com hybridomas Animal comp.: yes
Contact: Peter Weiser
Phone +49 6221 305 529 BD Cell Serum- High-yield monoclonal antibody | See above Serum-free Liquid - N/A On request
Peter_Weiser@europe.bd.com | Free MAb Medium | production Animal comp.: yes | 1000 ml
BD Cell Animal- High-yield monoclonal antibody | See above Serum-free, Liquid - N/A On request
Free Medium production animal-free 1000 ml
hESCCell Cult. En- | Maintenance of human embryonic | Various human ES | Serum-free & Liquid - 5 ml - Qualified for mTeSR1 (StemCell | On request
viron.: BD Matrigel | stem cells cell lines feeder-free Technologies Inc.)
hESC-qual. Matrix
BD BioCoat HTS | Caco-2 Assay Enterocytes Serum-free or Liquid-kit (24-w | - Insert-plates, media On request
Caco-2 Assay (Caco-2) serum-reduced ins. plate, 250, | - Mito+ serum extender
System Animal comp.: yes | 250 ml, 0,5 ml)
BD BioCoat Intes- | In-vitro in testinal models Intestinal epithelial | See above Liquid - kit (24 | - See above On request
tinal Epithelium cells inserts, 100 ml,
Differ. Environment 450 ml, 0,5 ml)
BD Int. Epith. Dif- | In-vitro in testinal models Intestinal epithelial | See above Liquid (500, - Seeding & differentiation media | On request
fer. Media Packs cells 500, 2x2,5 ml) | - Serum extender
BD Int. Epith Seed. | In-vitro in testinal models Intestinal epithelial | See above Liquid - N/A On request
Basal Medium cells 2 x 250 ml
BD Int. Epithelium | In-vitro in testinal models Intestinal epithelial | See above Liquid - N/A On request
Differentiat. Med. cells 2 x 250 ml
BD Mito+ Serum | For culture of a variety of cells Various See above Liquid - 5 ml N/A On request
Extender under serum-free/-reduced condi-
tions (concentrated formulation of
hormones and growth factors)
BD Nu-Serum Protein purification, virus Embryo fibroblasts, | Low protein alterna- | Liquid - N/A On request
Culture production, monoclonal antibody | Hela, Mouse L tive to FCS (2,5 % | 100 or 500 ml
Supplement production cells, BALB/c-3T3, | Serum final)
COS, etc. Animal comp.: yes
BD T-Cell Culture | Proliferation & activation of T-cells 10% FCS Liquid - 200 ml | - With or without ConA On request
Supplement T-cells, IL-2 supplement Animal comp.: yes
BD BioCoat Hepa- | Hepatocyte differentiation Hepatocytes Serum-free (liquid) - kit - Medium, plates & rEGF On request
tocyte Differentia- Animal comp.: (500 ml, 5 6-
tion Environment yes well plates, 5 g)
BD Hepatocyte Hepatocyte differentiation Hepatocytes Serum-free Liquid - 500 ml | N/A On request
Culture Medium Animal comp.: yes
(Hepato-STIM)
IL-3 Culture IL-3 supplement Respons. cells like | 0,5 % FCS Liquid - 25 ml | N/A On request
Supplement Mast, basoph., NK, | Animal comp.: yes
hematop. precursor
Endothelial Cell Supplement growth factors for Endothelial cells Serum-free Lyophilized - N/A On request
Growth Supplem. | endothelial cells Animal comp.: yes | 15 or 100 mg
Bovine Pituitary Supplement growth factors for Epithelial cells, Serum-free Lyophilized - N/A On request
Extract epithelial and endothelial cells endothelial cells Animal comp.: yes | 15 or 75 mg
ITS Universal Proliferation; Insulin, transferrin Various cells, Serum-reduc. cond. | Liquid - N/A On request
Supplements and selenous acid supplement e.g. Hela Animal comp.: yes |5 or 20 ml
BioCat Bambanker Cell Serum-free medium for long-term | All common cell Serum-free 20 ml - Recovery rates higher compared |40,
Heidelberg, Germany Freezing Media storage of cultured cells in a deep | lines (normal and 5x20 ml to regular cell freezing media (20 ml)
www.biocat.de freezer at -80°C tumor; adherent 120 ml - No risk of contaminat./ interac- | 125,-
Contact: Elke Gamer and suspension) tion with cells byserum proteins | (5x 20 ml)
Phone +49 6221-7141516 can be preserved - No diluting, no add. of compon. | 120,-
gamer@biocat.de - No programmable freezer, no se- | (120 ml)
quentialfreezing steps required
- No liquid nitrogen needed







