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G
rowth media for mam-
malian cell culture are
complex mixtures of raw
materials that include
amino acids, vitamins,

inorganic salts and a wide variety of
other components. The risk of infec-
tious agent transmission, when some of
these components are derived directly
from animals, is a major concern in the
biopharmaceutical industry, and is
being actively addressed.

However, the risk associated with the
use of indirectly, or secondarily, derived
animal components is less recognized
and addressed. We have developed a
classification system to define the 
contact level that a cell culture medium
component has had with animal-
derived materials. This classification
system has increased the accuracy and
reliability of the information we are able
to obtain from raw material manufac-
turers, and  is being used as part of a risk
assessment analysis for a serum/pro-
tein-free media we are moving from
development into manufacturing.

Introduction

Biotherapeutic products derived
from mammalian cell lines contain a
potential risk for transmitting 

infectious agents to the patients who
receive the products. The source of
these infectious agents can be either the
cell line itself, or the medium used to
support the growth and productivity of
the cell line. In the case of cell 
line-derived contaminants, initial low
levels can become amplified during cell
culture, especially with long cultivation
times.1 The presence of contaminates in
media may be due to a component
which was directly derived from animal
tissues, or one that came in contact with
an animal-derived raw material during
a manufacturing step.

Several strategies have been 
developed for reducing the risk of
infectious agent contamination.
Master (MCB), Working (WCB), and
End of Production Cell Banks
(EOPCB) must be prepared for all cell
lines used in GMP manufacturing for
human therapeutics. These cell banks
must undergo rigorous testing for
infectious agents according to the
Points to Consider issued by the FDA.2

Currently, animal-derived raw materi-
als are routinely sourced from specific
animal tissue,3,4 and in some cases
(e.g.: bovine), from animals of specific
geographic origin,5 where there is
known to be a low risk for contamina-
tion by specific pathogens. In addi-
tion, the amount of animal-derived
material in cell culture media has been
reduced or eliminated through the
development of “protein-free” and/or
“chemically-defined” media.

While these media manufacturing
strategies reduce the risk of infectious
agent contamination, they do not elim-
inate it. Under pressure from regulatory

agencies, many companies are moving
to eliminate these risks by developing
culture media that is made from raw
materials that have not been exposed to
animal-derived materials at any stage in
their manufacturing history.

Our recent attempts to achieve this
goal began with a previously 
developed medium. First, we sent
questionnaires to each media compo-
nent supplier, in which we inquired
whether animal-derived raw materials
had been used in any manufacturing
operation leading to the production of
that component. In addition, we asked
the suppliers to provide a detailed
explanation for their response to this
question.

While the majority of the compo-
nents were identified as being free 
from contact with animal-derived raw
materials, closer examination of the
responses indicated that the question
was subject to a wide range of interpre-
tation. In some cases, the response only
meant that the component was deemed
to meet currently accepted regulatory
standards for raw materials. In many
cases, the response only addressed the
immediate manufacturing steps 
performed by the manufacturer, and
not the manufacturing history of the
raw material.

For example, in one case the process
was a single step conversion from one
amino acid to another by a chemical
process. No contact with animal-
derived raw materials occurred in this
conversion step, but the response left
uncertainty about the potential for
prior exposure of the starting amino
acid. Another typical response was that
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a component was manufactured in a
bacterial fermentation process using
glucose, inorganic salts, and yeast
extract. While no animal-derived 
materials were used in this fermentation
process, it was not clear if the yeast, used
to prepare the yeast extract, might have
been grown in a meat broth or other
animal-derived materials.

Categorizing Raw Materials

Our goal was to obtain media com-
ponents that had not come into contact
with animal-derived raw materials at
any point in the chain of manufacturing
process operations. Ambiguity in the
questionnaire responses suggested that
a more detailed and specific set of
questions would have to be developed.
However, this would be a difficult task
without prior knowledge of the wide
range of processes being employed.

Obtaining this process information
would likely involve lengthy negotia-
tions concerning proprietary informa-
tion. In order to communicate more
clearly with the manufacturers, and
obtain more specific, reliable and 
verifiable information, we chose an
alternative strategy. As summarized in
Figure 1, this strategy is based on a
classification system for categorizing
the source of each media component.
The classification system is comprised
of four groups, with each group being
clearly identified through the use of
definitions and  examples.

Group 1: Directly Animal Derived 
The component is directly derived

from an animal (excluding fish).
Examples of commonly used media

components in this group are Bovine
Serum Albumin (BSA), non-
recombinant transferrin, and recombi-
nant growth factors supplied in a BSA
containing formulation.

Group 2: Indirectly Animal Derived 
The component is manufactured in a

process supplemented with materials
that are directly animal derived (i.e.
from Group 1). A commonly used
media component in this group is yeast
extract that it is derived from yeast
grown in a meat-based broth.

Group 3: Secondarily Animal Derived
The component is manufactured in a

process that is supplemented with 
indirectly animal-derived materials (i.e.
from Group 2). An example of a 
commonly used media component in
this group is an amino acid manufac-
tured in a bacterial fermentation
process containing yeast extract, if the
yeast was grown in a meat-based broth.

Group 4: Non-Animal Derived
The component is manufactured

without contact with raw materials
from Groups 1, 2 or 3. An example of a
common media component in this
group is thiamine, when it is prepared
from a completely synthetic process that
does not rely on an enzymatic catalyst.

When contacting the raw material
manufacturers for additional informa-
tion or clarification, we provided a
copy of our system and asked them to 
classify each component. In addition,
we asked that they provide an 
explanation of how the final classifica-

tion was determined. When consider-
ing the placement of a media compo-
nent into a group, the sources of the
raw materials used in producing that 
component must be evaluated. Any
raw materials, such as enzymes, pro-
tein hydrolysates, purification resins,
and stabilizers can be considered a 
contaminant source.

By asking for an explanation of how
the classification was assigned, it is 
easier to evaluate whether the criteria
for each group was clearly understood,
and the classification was correctly
assigned. Furthermore, this classifica-
tion system allows the manufacturer to
identify and supply the information we
require without disclosing sensitive,
proprietary information.

There are two additional questions
that should be addressed when 
evaluating the accuracy and reliability
of the supplier’s information. First, it
is important to determine whether the
supplier is the actual manufacturer of
the material. In some cases,
the company that sells the component
to the end user may be purchasing the
component in bulk and repackaging it
in smaller “lots.” If the supplier is 
a distributor or a repackager, it 
is important to determine whether
they have full access to the informa-
tion you need. As the information trail
lengthens, so does the time required 
to obtain the information. As with the
office rumor mill, the greater the
number of individuals involved in the
chain of information, the greater the
chances that the information will
become inaccurate.

Additional exposure to animal-
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Table 1. Classification system for sourcing of raw materials

Group Description Examples

Group 1: Directly Animal Derived The component is directly derived from an animal, Bovine Serum Albumin, transferrin
excluding fish

Group 2:  Indirectly Animal Derived The component is manufactured in a process supplemented Yeastolate derived from yeast that 
with materials that are directly animal derived (Group 1) were grown in meat-based broth

Group 3:  Secondarily Animal Derived The component is manufactured in a process supplemented An amino acid manufactured in a 
with materials which are indirectly animal derived (Group 2) fermentation process containing 

extract that was prepared from yeast
grown in a meat-based broth

Group 4: Non-animal Derived The component is manufactured without contact with Thiamine prepared by a synthetic
materials from Groups 1, 2 and 3 process that does not rely on an

enzymatic catalyst



derived products can occur through
cross-contamination with other 
products that are processed in the
same equipment or facility. Therefore,
it is important to ask whether the 
equipment used in the manufacturing
process comes in contact with animal-
derived raw materials at any point.

In most cases, we have obtained
clear and concise responses from 
the suppliers by stating the purpose of
our investigation. We made it clear
that our goal was to determine the 
potential risks posed by the raw 
materials used in our mammalian 
cell culture medium, and how 
our classification system helped 
accomplish this goal.

By defining the categories and 
providing examples of how different
components are classified, the suppliers
and manufacturers gained a better
understanding of the risk analysis that
we were trying to achieve.

In fact, once this was understood, the
information we received often included
details all the way back to agar slants
and initial seed cultures, plus raw 
material lists and crude process
schematics.

Conclusions

Mammalian cell culture media are
complex formulations of many raw

materials. The source and manufactur-
ing methods for these raw materials
can introduce infectious agents to the
final product and create health risks
for the patients receiving the product.
We have developed a classification sys-
tem that more clearly explains the risk
analysis we are applying to these mate-
rials, and has helped us obtain more
specific, reliable and verifiable infor-
mation from our suppliers.

Ultimately, all of this information
must be verified through audits.
However, the process of identifying 
suppliers and qualifying raw materials
is lengthy and laborious. Using an
evaluation system of this type, early in
the development process, facilitates
the early identification of sourcing
problems, and minimizes the likeli-
hood that raw material sources must
be changed and development steps
repeated. Then, the focus of the audit
is not to acquire this detailed informa-
tion, but to verify the information
already obtained.

Our end target was to identify
Group 4 sources for all components of
the cell culture medium. The classifi-
cation system has been found to pro-
vide a clear method for defining the
manufacturing history of each compo-
nent earlier in the development
process. Based on these classifications,

an assessment of the risk associated
with each component becomes
straightforward.
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