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Not a moment too soon
Using peptones to facilitate future vaccine development research

Dr. Athmaram T. Narayanappa, 
Scientist

The Coronavirus pandemic is as stark a reminder as any of 
vaccination’s importance to promoting and preserving public 
health. Research teams are working around the clock to 
develop a safe, effective vaccine for this unfamiliar new 
disease, and to get it into circulation post haste.

One important factor in smoothing that path to market is the 
use of peptones—low-cost, growth-promoting cell-culture 
media supplements—as substitutes for serum, which all too 
often drives up costs and introduces safety and quality risks 
into the vaccine-development process.

BioPharm International sat down with Thermo Fisher 
Scientific’s Dr. Athmaram T. Narayanappa to learn about the 
peptone options available as vaccine media supplements, 
and why increasing demand for serum alternatives could 
make peptones more valuable to vaccine development than 
ever. And not a moment too soon.

BioPharm: Given the current situation with the 
Coronavirus pandemic, there is a lot of discussion 
about the development and importance of having a 
vaccine. What are various strategies used for the 
development of vaccines to infectious agents, such 
as Coronavirus?

Narayanappa: A vaccine, or immunization, is a way to build 
the body’s natural immunity to disease before we get sick. 
With the current Coronavirus pandemic, the importance of 
vaccines for public health has become very clear.

Vaccination prevents the spread of contagious, dangerous, 
and deadly diseases and plays a vital role in protecting us 
against infection. Vaccination can significantly reduce 
mortality and morbidity worldwide.

Considering different vaccine types, there are several 
conventional strategies, such as using killed or inactivated 
vaccines, live attenuated vaccines, sub unit vaccines, 
conjugate vaccines, etc. In addition, the application of 
molecular techniques in virology has profoundly influenced 
our understanding of virus biology and vaccination methods.
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Considering different vaccine types, there are 
several conventional strategies, such as using 
killed or inactivated vaccines, live attenuated 
vaccines, subunit vaccines, conjugate 
vaccines, etc. In addition, the application 
of molecular techniques in virology has 

profoundly influenced our understanding of 
virus biology and vaccination methods.

Based on this, we have several next-
generation vaccines, such as replicating or 
non-replicating viral-vector vaccines, virus-
like particle vaccines, nucleic-acid vaccines, 
peptide vaccines and so on, all of which are 
emerging as useful vaccine platforms.

All of these vaccine strategies employ 
current media and supplements either for 
the manufacturing process producing the 
pathogen directly or indirectly to produce 
products related to the pathogens—such 
as proteins or their nucleic acids—that are 
used in the vaccine preparation. And in fact, 
peptones have played an important role since 
the early 1990s and are extensively used in 
vaccine media, feeds, and supplements.

BioPharm: For decades, peptones 
have played a significant role in the 
production of biotherapeutic proteins 
such as monoclonal antibodies, and in 
the generation of numerous vaccines. 
Can you explain how peptones are 
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Based on this, we have several next-generation vaccines, 
such as replicating or non-replicating viral-vector vaccines, 
virus-like particle vaccines, nucleic-acid vaccines, peptide 
vaccines and so on, all of which are emerging as useful 
vaccine platforms.

All of these vaccine strategies employ current media and 
supplements either for the manufacturing process producing 
the pathogen directly or indirectly to produce products 
related to the pathogens—such as proteins or their nucleic 
acids—that are used in the vaccine preparation. And in fact, 
peptones have played an important role since the early 
1990s and are extensively used in vaccine media, feeds,  
and supplements.

BioPharm: For decades, peptones have played a 
significant role in the production of biotherapeutic 
proteins such as monoclonal antibodies, and in the 
generation of numerous vaccines. Can you explain 
how peptones are used in bioproduction and their 
applicability in the vaccine industry?

Narayanappa: Peptones are low-cost growth-promoting 
nutrients for intensive microbial and animal cell culture. The 
effect of adding peptones to serum-free and serum- 
supplemented media for culturing most widely used Chinese 
Hamster Ovary cells resulted in significant increases in the 
cell number and specific monoclonal antibody (mAb) 
production. In fact, around 30 years back the traditional 
bioprocesses were usually operated for a week in batch 
mode with a peak cell density of 3 million cells/mL and 
recombinant proteins that were approximately 100mg/L.

But now, with state-of-the-art processes, there has been a 
considerable increase in the process duration, improvements 
in the cell densities, and a huge increase in mAb titers that 
range from 5 to 10 g/L very easily. This is possible as a result 
of improved basal media as well as feed strategies to 
replenish the depleted nutrients.

It is noteworthy that peptones can help maintain or modulate 
proper glycosylation profiles and are being used as feeds or 
supplements either in the batch process or fed-batch 
process—or even in perfusion processes.

It is very important to note that peptones are highly stable, 
have a long shelf life, and can easily blend into any media or 
supplement, either in liquid or dry format. To give a couple 
examples of licensed vaccines that use peptones, we have 
tetanus and diphtheria from the bacterial vaccines, and on 
the viral-vaccine side, the best example would be the 
hepatitis B vaccine that uses peptones in the vaccine- 
production media. In fact, Gibco peptones are used in more 
than 150 marketed drugs, with many more in the pipeline.

In addition, the biopharma industry is actively looking toward 
nutritionally diverse peptones to further improve specific feed 
concentrates that can meet the nutritional demands of cells 
during different phases of cultivation, such as growth and 
production phases. This would certainly enable higher cell 
densities and product titers of biotherapeutics and vaccines.

BioPharm: Peptones have multiple benefits to cell 
cultures. What are the benefits of using peptones for 
vaccine development?

Narayanappa: Peptones are water-soluble protein 
hydrolysates containing peptides, amino acids, inorganic 
salts and other compounds such as lipids, vitamins, and 
sugars. There are various types of peptones derived either 
from animals such as casein, from plants including soy or 
wheat peptones, and even microbial sources like yeast. 
These diverse sources of peptones provide a wide range of 
nutritional profiles that can improve cell growth and enhance 
the specific and volumetric productivity in stable or transient-
expression systems, and also in conventional vaccine 
manufacturing.

As we all know, peptones are well suited for use as 
supplements and feeds. Also, it is well-established that 
peptones provide critical nutritional and environmental 
support for mammalian cell culture, microbial fermentation, 
drug production, and other recombinant protein productions. 
Looking at other benefits, peptones are also associated with 
anti-apoptotic properties during scale-up processes.

If selected carefully for a process, peptones act as 
performance enhancers that, in turn, help reduce the time 
required to progress from development to market. Some 
peptones, like soy, are also known to provide stability to 
vaccines, and this can potentially help to break the cold 
chain, which is crucial during transportation and storage.

Elaborating a bit on vaccines here, a variety of strategies are 
currently being evaluated to address some of the challenges 
of increasing productivity while at the same time reducing the 
unit cost of the vaccine. In this direction, there is a strong 
focus on optimization of cell-culture media, feeds, and serum 
substitutes that could drive down the cost of the vaccine. I 
strongly feel that there is going to be an effective strategy in 
which low-cost peptones with diverse nutritional values can 
be introduced.

In viral vaccine manufacturing, serum is an important cost 
driver and can significantly contribute to inconsistent product 
quality. Having said that, there is a lot of R&D focus on 
developing serum alternatives, with peptones as key 
components of their formulations.



BioPharm: Serum is a costly and variable part of the 
vaccine-production process. How can peptones be 
used for the reduction or replacement of serum?

Narayanappa: It is not just the high cost of serum; there are 
also other serious ethical and safety concerns of using 
serum, such as risk of pathogen contamination from viruses, 
bacteria, fungi, mycoplasma, and prions. Historically, while 
serum has been used as one of the main components of 
mammalian cell cultures, with a deeper understanding of 
serum-related risks, serum and serum derivatives are 
switching to serum-free conditions.

Furthermore, with serum being a natural product, the 
composition of any commercially available serum varies from 
batch to batch, which impedes reproducibility of results.

I would also like to mention that the industry anticipates 
facing a serum supply deficit with increased demand for 
serum from the cell-therapy and gene-therapy markets. 
There is acceleration in serum consumption of at least 
10–15% annually, which clearly suggests that the global 
demand for serum will exceed supply. Since demand is 
greater than supply, serum prices may even go up by 300%.

These scientific concerns clearly warrant reducing serum use 
and looking toward serum substitutes. Hence, peptones, 
along with other factors, are being considered with high 
importance. Given the serum-like benefits found in peptones, 
careful selection of the right peptone for the process can 
lower the serum concentration dependency to as little as 
2–3%, or even completely replace it using peptones and 
other factors.

There are several commercially available serum-free media, 
such as Gibco’s Virus-Production Serum-Free Media (VP-
SFM), which has been widely used for culturing Vero cells for 
many years and is considered a gold-standard peptone-
containing media. Similarly, we have Gibco’s SF-900 insect 
cell-culture media, which is another example of a peptone-
based media that is completely serum-free.

As the industry continues to grow, there will be increasing 
demand for serum alternatives for commercial production of 
therapeutic proteins and vaccines because of economic 
advantages coupled with the benefits of product purification 
and, more importantly, biological safety from infectious agents.

BioPharm: There are many commercially available 
peptones. How would a scientist choose the right 
peptone for their vaccine manufacturing process?

Narayanappa: There are numerous types of peptones with 
a lot of differences in their grade supplied by various vendors 
on the market. At Thermo Fisher Scientific, we have a 
diversified portfolio of legacy peptones that are derived from 
either animal, plant, or yeast and that must be selected very 
carefully based on the bioprocess requirements.

Since the nutritional requirements of each cell line are 
different, it is important to identify a peptone that meets the 
unique requirements of the cell line. Considerations for 
selecting the right peptone include the type of cell-culture 
media and the base materials, like animal origin or animal- 
origin free,ultra filtered or non-ultra filtered versions, the 
vendor source, raw-material quality, evaluation of multiple 
peptones or a blend of peptones, etc.

Several studies have shown that peptones can improve cell 
growth and enhance specific productivity and volumetric 
productivity. However, the positive effects of peptones are 
not the same for all cell types and clones. Similar feeding 
strategy may cause different responses in different systems. 
Consequently, a peptone supplemented bioprocess needs to 
be optimized for the specific cell line or clone.

With a more than one and a half century-long heritage in 
Difco peptones, Thermo Fisher Scientific has vast knowledge 
and expertise in recommending peptones and are currently 
working with various customers on developing peptone- 
based formulations for various applications in the vaccine 
industry. We can help identify the right peptone to enhance 
performance and reduce time to market with Thermo Fisher 
Scientific’s legacy high-performance peptone products. We 
have a vast variety of peptones in our portfolio that meet 
stringent quality standards and rigorous raw-material 
sourcing policies for use in the development of next- 
generation pharmaceutical innovations, including vaccine- 
media development.

The use of peptones in bioproduction processes provides a 
flexible, versatile, rapid, and efficient means of achieving 
desirable vaccine targets.
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