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Introducing peptone production to a 21st Century standard, Solabia has associated 

best-in-class reactor design with pharmaceutical concepts in a manufacturing 

organization to insure consistent, reliable and high performance peptone products.

Dual production sites, one for casein and plant peptones, one for meat peptones. Both 

successfully audited by the most demanding customers in pharma, diagnostics, biotech 

and industrial fermentation.

Continuous Kosher certification for all plant and specific casein peptones...

Impossibility of cross-contamination between plant and animal peptones...

Unique porcine peptones produced in Brazil; animal characteristics without BSE...

Non-allergen & non-GMO plant peptones ease industry regulatory issues.

Solabia’s unique capabilities provide more than just a complete product portfolio :

Contact Solabia US: +1-212-847-2397 or info.peptones@solabia.com - www.solabia.com
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Developing a new therapeutic molecule is a 
complex and expensive process with a high 
risk of failure at each step. Research suggests 
that aggregate costs per commercialized drug 
(including failures) are approximately $2.6 
billion, with individual clinical trials costing 
up to $195 million.1 Failure represents an 
enormous financial risk.

Only 1 in 10 Phase I drug candidates (1 
in 20 for oncology applications)2 makes it 
through the clinical trial process to commer-
cial success. Decreasing costs associated with 

running clinical trials is a top priority for 
pharmaceutical companies to create sustain-
able drug development programs.

Biomanufacturing is one area where 
pharmaceutical companies can strive to re-
duce costs while maintaining the highest 
level of quality. Current biomanufacturing 
platforms typically rely on relatively inflex-
ible, large-scale batch/fed-batch stirred-tank 
bioreactors. While these platforms are ideal 
for manufacturing hundreds of kilograms 
per year, they are not cost-effective for the 
sub-kilogram per year quantities needed for 
toxicology, animal studies, ex vivo, and early 
phase clinical trial-scale production. 

Cell Culture Company (C3) has devel-
oped the AcuSyst® perfusion bioreactor sys-
tems, which allow for scalable, cost-effective 
production throughout the clinical trial 
process and beyond. The single-use systems 
reduce operational costs, decrease develop-
ment timelines, and produce biopharmaceu-
ticals of the highest quality.

Reduce Costs

C3’s perfusion bioreactors significantly de-
crease biomanufacturing costs compared to 
other commercial platforms by reducing capi-
tal expenditures, facility requirements, dispos-
able costs, labor, raw materials, and process 
steps. By consolidating biomanufacturing 
process steps, C3’s AcuSyst bioreactors reduce 
costs in labor and materials. One key area of 
cost reduction is the seed train, where the Acu-
Syst systems require only a fraction of the cul-
ture steps compared to a conventional tank-
based process. By eliminating seed-train steps, 
this approach saves both time and money.

Figure 1 shows a comparison for esti-
mated seed-train costs for equivalent stirred-
tank runs compared to an equivalent Acu-
Syst perfusion bioreactor run. The seed train 
for fed-batch processes is typically carried 
out by first growing the cells in t-flasks, then 
scaling up through small tanks until a large 
enough volume has been reached for the fi-
nal production scale.

Thus, several stages of cell growth must 
be accomplished before a tank run can begin, 
with higher costs and longer culture dura-
tions associated with higher target volumes. 
Skipping some of these steps with the AcuSy-
st perfusion bioreactors reduces time, labor, 
and materials on every production run.

C3 utilizes three linearly scalable AcuSyst 
bioreactors, each containing cartridges run in 
parallel to increase production. These include 
the AutovaxID™ (1 cartridge), the Maxi-
mizer™ (2 cartridges), and the Xcellerator®

(6–20 cartridges). The AcuSyst hollow fiber 
cartridges are typically seeded at a low densi-

ty of 1 × 106 cells/mL in about 0.5–1 L of me-
dia per bioreactor cartridge. The AutovaxID 
is seeded with ~1 L of cells; the Maximizer 
requires ~2 L; and the Xcellerator ~10 L. 

Data from previous manufacturing runs 
have indicated that the protein yield for a 
hybridoma cell line using the AutovaxID is 
the equivalent of an 80 L tank. The two-
cartridge Maximizer is thus the equivalent 
of a 160 L tank, and the Xcellerator is the 
equivalent of a 1,600–2,000 L tank. Figure 1 

clearly shows the cost for the seed train of a 
tank system is significantly higher than that 
of the comparable AcuSyst systems.

C3’s perfusion bioreactors additionally 
save facilities and labor costs with a small 
footprint as well as automated monitoring 
and control systems, reducing direct hands-
on labor time during bioreactor operation. 
AcuSyst bioreactors also require less media 
than other perfusion systems, thus saving 
on material costs. The reduced costs across 
both initial start-up and operations provides 
a strong competitive advantage for bioman-
ufacturing with C3’s perfusion bioreactors.

Protect Quality

Maintaining consistency and quality of 
the final biopharmaceutical product is cru-
cial. C3’s perfusion bioreactor systems pro-
vide cost-savings while maintaining the same 
level of product quality that is achieved using 
other production platforms.

AcuSyst technology, which includes au-
tomated monitoring, limits manual handling 
and maintains healthy, productive cells, which 
prolongs productivity nearly six times longer 
than fed batch systems. This is especially im-
portant for low-yielding or more challenging 
cell lines, which often benefit from longer, 
cleaner culture runs. In contrast, fed-batch 
tank systems provide a production environ-
ment in which waste is never removed and 
cell health cannot be maintained long term.

AcuSyst single-use bioreactor cartridges 
contain thousands of hollow fibers for cul-
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Figure 1. AcuSyst perfusion 

bioreactors reduce seed-train 

costs. Estimated seed-train 

labor and material costs for 

stirred-tank and AcuSyst 

perfusion bioreactors assume 

a single production run, 

a media cost of $10/L for 

bulk-discounted serum-free 

media, $1/mL of supplements, 

and 30 min per day of labor 

for both tanks and AcuSyst 

bioreactors. For stirred-tank 

systems, estimated scale-up 

is assumed to be 50% of the 

final working volume.
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turing and growing mammalian cells to very 
high densities. The cellulose acetate fibers 
create two compartments: the intracapillary 
space (IC) and extracapillary space (EC). 
Media flows through the IC space at a high 
rate, and flow between the IC space and the 
EC space occurs through pores in the fibers.

Cells are grown in the EC space where 
they are protected from shear forces gener-
ated by fluid flow. The ~60 kDa molecular 
weight cutoff of the hollow fiber pores pre-
vents cell and product loss while allowing the 
exchange of essential nutrients and removal 
of waste. Product is continuously harvested 
from the EC space to allow for regular qual-
ity monitoring. In addition, a 0.2 µm pore 
in-line filter ensures no additional clarifica-
tion is necessary, reducing time and costs as-
sociated with downstream steps.

Perfusion systems are being widely imple-
mented to grow healthier cells that produce 
protein for longer periods to maximize pro-
ductivity. Typical AcuSyst cultures maintain 
cell health and productivity between 60–120 
days, whereas cell health in fed-batch tank 
run declines around 14–21 days.3

Throughout the duration of an AcuSyst 
culture run, parameters such as pH remain 
stable due to an automated monitoring and 
control system (Figure 2A). Stable supply 
of nutrients and removal of waste also pro-
motes cell health, as demonstrated by stable 
maintenance of glucose and lactate levels 
(Figure 2B), and long-term continuous pro-

duction of the protein of interest (Figure 2C). 
These consistent metabolic parameters sup-
port other findings4,5 that perfusion systems 
are better able to maintain cell health than 
batch or fed-batch systems.

Move Faster

C3’s AcuSyst bioreactors save time leading 

up to, during, and between manufacturing 
runs. As stated above, there are significant 
benefits associated with eliminating seed-train 
steps. Additionally, tank systems require time-
consuming concentration of the final product 
in their downstream processing. This step is 
essentially eliminated when using AcuSyst 
bioreactors, which concurrently concentrate 
the product 100–200× during the harvest.

Finally, the AcuSyst bioreactors save 
time between clinical trial phases. Between 
phases, required scale-up of biomanufactur-
ing can be a lengthy and expensive process. 
Traditional stirred-tank bioreactors are not 
linearly scalable and require re-validation as 
well as extensive optimization when moving 
to larger tank systems. When the AcuSyst 
platform is used, production is validated to a 

single cartridge. The platform is thus linearly 
scalable by adding bioreactor cartridges to 
run in parallel for larger production scales 
(Figure 3A).

In Figure 3B, two murine hybridoma cell 
lines producing monoclonal antibodies were 
cultured in all three sizes of AcuSyst bioreac-
tors. Total yield of IgG per day was normal-
ized to the number of cartridges in the bio-
reactor to determine production variability 
when scaling-up total culture volume. The 
Maximizer and Xcellerator each run multiple 
hollow fiber cartridges in parallel, and each 
cartridge produces approximately the same 
amount of IgG product as the single AcuSyst 
cartridge. Thus, the time, cost, and risk asso-
ciated with scaling up manufacturing between 
clinical trial stages is greatly reduced.       
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Figure 3. AcuSyst 

Bioreactors are made 

linearly scalable by adding 

cartridges of the same size 

in parallel. (A) There are 

three AcuSyst bioreactors 

utilized according to 

scale needs: AutovaxID, 

Maximizer, and Xcellerator. 

(B) IgG yield from two 

hybridoma cell lines 

grown in three different 

AcuSyst bioreactors was 

normalized to mg of IgG 

produced per day in each 

cartridge. Production of IgG 

is consistent, even across 

systems where multiple 

culture cartridges are run 

in parallel to scale up total 

production.
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Figure 2. Consistent 

metabolic parameters 

indicate long-term cell 

health and antibody 

production in AcuSyst 

bioreactors. (A) Two 

different cell lines in 

AcuSyst bioreactor cultures 

(1 and 2) maintain stable 

pH conditions throughout 

the run. (B) Glucose and 

lactate values from the 

same culture runs as in (A) 

grown in AcuSyst perfusion 

bioreactors. Levels remain 

constant throughout the  

85-day (cell line 1) and  

69-day (cell line 2) cultures.  

(C) Continuous IgG 

production over 15 weeks 

for two cell lines growing  

in AcuSyst Bioreactors.  

Not the same cultures as  

in (A) and (B).
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