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Introduction

Adenoviral  vectors  are
traditionally produced using
labour intensive adherent
processes, typically using
the transformed HEK293
cell line which require large
surface areas to support
production at scale.
Although the vyield of virus
per cell can be good, there
is limited potential for scale-
up™.

Figure 1. Roller bottles are used to achieve
increased surface area by linear scale up.

In  contrast suspension cells are
significantly easier to cultivate. They
have no dependence on a 2D surface
area and have the benefit of relative
ease of operation and potential for scale
up. Suspension cells are grown as
shaking cultures at small scale and in
stired tank vessels or rocking bag
systems for larger-scale applications.
Significant advances in serum free

media have resulted in increased
process titres?. Adaptation  to
suspension  culture is  therefore

advantageous for clinical production of
adenoviral vectors.

Figure 2. 20L stirred tank bioreactor

for suspension based processes

allowing volumetric scale up.

Cell line adaptation

Adherent cell lines were suspension adapted through sequential serum
weaning in three vendor differentiated medias and transfer to typical
process formats. Following this adaptation, a process performance
screen was carried out. Cells were seeded in fresh media at 3E+05
v.c/mL and cultured at 37 1C, 5% CO,, 130 rpm. Automated cell counts

were performed at each point to assess viable cell density and viability.
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Figure 3. Aggregation status of the HEK293 cell line in the three media types.
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Figure 4. Typical growth kinetics and process viability.

A rapid development strategy

Eden’s rapid development
strategy focuses towards
small scale comparative
process data therefore
identifying key critical and
process parameters.
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Figure 5. Productivity data from the rapid point
of infection (POI) study.
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Process exemplification, scale up and consistency

Once key process parameters had been identified, the process was
scaled up to 2 L working volume in a stirred tank bioreactor using
parameters described in table 1. Figure 7 shows typical bioreactor
control. — e
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Table 1. Bioreactor set points.
Figure 7. Typical bioreactor control.
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Figure 8. Consistent productivity on scale up.
Conclusions

Adaptation to suspension culture dovetailed with a rapid development
strategy has significantly accelerated development timelines whilst
increasing process titres to a level not previously seen with historical
process formats. Interestingly the association of low MOIs with high
titres is significant since smaller virus seed stocks are required to
support pre-clinical and clinical manufacturing.
This suspension based process coupled with our platform
chromatography based purification strategy offers significant
commercial benefits over adherent techniques, in terms of reduced
development and manufacturing timelines, costs and the relative ease
of scale up. To date Eden has been successful in generating typical
pre-clinical and clinical titres from as little as 25 L of cultivation
capacity.
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