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Successes & Challenges of Serum 

 in Cell Culture

Critical factors in cell culture product success such as regulatory compliance and commercial 

viability are long-term priorities of the cell culture industry. We spoke with Rosie Versteegen about 

her goal of promoting education surrounding the use of serum in cell culture, including its benefits 

to research and commercial realisation and challenges around misinformation.
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What are your current priorities as the Chief 
Executive Officer of the International Serum 
Industry Association (ISIA)?

Perhaps surprisingly, one of my priorities is the 
education of suppliers, regulators, purchasing agents 
and end users about serum. As detailed below there 
is an assumption that because this material has been 
in use for many years, that there is nothing to it! In 
fact, the sourcing, manufacturing, characterization, 
regulation and risk management of these products is 
extremely complex.

Currently, as a result of COVID -19, I am focussed on 
helping to ensure appropriate movement of product 
as, similarly to many other industries, the movement of 
product has been impacted from a freight standpoint. 
Personnel changes caused by the pandemic also mean 
that new eyes are looking at the documents, with the 
resulting confusion you would expect. This disease has 
also changed the balance of sources of serum required 
based on the type of work that has been going forward 
during the many shut downs across the world. A major 
priority is understanding the long-term effects of 
COVID-19 on the industry.

What are the primary challenges facing the serum 
industry?

One of the major challenges facing the industry is 
the push to remove animal derived materials from 
use in all critical applications. This is based on an 
ideology that says all animals derived materials are 
bad, not just because there is a risk of contamination 
with adventitious agents, but also because of a great 

deal of misinformation surrounding the sourcing of 
particularly fetal bovine serum. Based on this there 
has been a push to move to the use of human serum, 
without any understanding of the very many unknown 
risks that that would precipitate. Education in this 
arena is a major challenge.

Another area of concern has to do with characterization 
and the lack of understanding in the research community 
of the importance of knowing the source and quality 
of the serum in use. As more and more opportunities 
present themselves for commercialization based on 
the ongoing scientific discoveries, the need to source 
reliable serum becomes increasingly important. If the 
researcher has purchased the lowest priced material 
possible they may discover that when they try to 
take their discovery forward that their results are 
not reproducible. Education in this arena is a major 
challenge.

How can cell culture researchers benefit from using 
serum in drug development?

Serum has been used for more than 60 years in 
research, vaccine and now biopharmaceutical drug 
development. Its use continues to provide the quickest, 
easiest and often the least expensive methodology 
available. The ability of serum to allow for the rapid 
expansion of cells, without the need to invest many 
hours and dollars in defining an appropriate medium, 
adapting cells to that medium and ensuring that the 
product of the cell growth is available at sufficient yield 
and potency to be commercially viable, can be a great 
asset when speed is of the essence. The development 

of cell based therapies, where there is no time available 
for all of the steps listed above, cries out for the use of 
the appropriate serum for the application, whether it 
be animal or human derived.

How would enhanced testing advance the 
manufacture of biologically derived material, such 
as serum?

Enhanced testing can provide a level of certainty with 
regard to the product that is in use. This can impact 
manufacturing in several ways. While all serum, 
particularly Fetal Bovine Serum, can grow cells, the 
source of the serum and the age of the animal the 
material has been derived from can dramatically impact 
the cost of manufacturing. Many Drug Development 
files call out a specific source of serum for use and 
testing can ensure that the manufacturing protocols 
are followed. It should also be noted that the use of 
inappropriate serum can result in product recalls and 
other regulatory penalties.

What further developments are required to 
accelerate the cell culture industry over the next 
five years?

Many of the concerns about the use of serum focus on 
the potential for the introduction of adventitious agents 
into the end product. Currently the best method for 
mitigation of this risk if gamma irradiation. While this 

treatment is broadly effective on bacteria, mollicutes 
and large enveloped viruses, small non-enveloped 
viruses are more resistant and some are unaffected. 
The development of a method that eliminated such 
viruses would be a great step forward. An alternative 
approach would be to develop methodology to test 
whether virus detected by molecular methods had 
the ability to actively replicate. Studies are currently 
ongoing in this arena.

What gives you optimism regarding the cell culture 
industry?

Cell culture continues to be a useful contributor in 
the development of our understanding of life at many 
levels. The advances that are being made in specific 
therapeutic areas suggest that the methodology 
continues to advance. In the 1960’s, if you could grow 
a specific cell type in culture that was a publication 
worthy success. When you look at how far we have 
come and the continuing evolution of  cell culture one 
can only feel optimistic!
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