- ”:°:253'§
Rapid HEK Platform Scale Up to 200 L vVoya ger s
Using k;a Modelin ‘

| THERAPEUTICS RN
Lo
Christian Gagnon, Zeynep Guillemin, Stanley Chung, Varshini Venkatesan, Shamik Sharma [ VOYAGER
Voyager Therapeutics Inc., 64 Sidney Street, Cambridge, MA 02139, USA
INTRODUCTION RESULTS Figure 4. Robustness of the Transfection Step
- A HEK293 triple transfection process was successfully scaled up from shake Viability vs Time VCD vs Time

Figure 1. Measurement of Mass Transfer Coefficient (k a)

. . . . . 120 1 8 -
flask to 200 L XDR bioreactor using various scale-up considerations such as _
kLa based on oxygen uptake rate calculations 200 L k a Model 2 L Scale Down Bioreactor k;a Model -
' 6 - 120 - 100 3
-k, a was measured for both 200L bioreactor and a 2L scale down model and % o
. . . . . 5 A 100 A 80 - —_
mass transfer rates were estimated with agitation and sparging. _ £S5
- Since a particular k;a can be achieved across a range of agitation and sparge . ] = o0 §4-
rates, we used the 2L scale down model to assess the impact of mechanical > 3- £ 60 - = 3,
t =) 3 5.5 1/hr - =
and bubble shear across a range of agitation and sparge rates. 5 = *
2 3.5 1hr S 40 5.0 1hr 2
- These data suggested the HEK293 cell line was tolerant to a wide range of 20 1 1
. . . . . 1 - 2.5 1/hr 20 - -
agitation and sparge rates — a higher agitation rate was chosen to reduce .
sparging and its impact on the transfection step was assessed. 0] 0 - ° Y e T 15 3 2 + . . R
. Days Days
- 200 L bioreactor scale-up parameters selected based on successful small scale 4 S — P - . . . .
b|oreactor resu|ts 90 100 110 120 .130. 140 150 160 170 280 285 .290. 295 300
' Agtation Agtation Sparger s?ﬁz:lf;)te Air (sLPM) gﬁ?ﬁ; Capsid SeDt?):?nt qPCR (vg/mL)
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- Constant sparging and higher agitation did not decrease titer significantly at 2 L scale.
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- Successful scale up of the 200L run was demonstrated by running parallel 2L cultures.
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- To enable scale up a HEK293 triple transfection process, a 2L scale down
model was developed and used to understand the impact of agitation and

- Results demonstrated that the selected agitation and sparging conditions did not significantly .
sparging on the culture.

> Oxygen Demand Assessment impact productivity regardless of the sparger type.

- The model suggested the HEK293 cell line was tolerant to a wide range of
agitation and sparge rates — higher agitation rate was chosen, to minimize
sparging, as bubble shear has a more adverse impact on the culture.

- Oxygen demand was estimated using a specific uptake rate of 1.3e-10 gO2 mmole/cell.hr

from Galvez et al 2012. P Switch to macrosparger

- Goal of scale up was to meet oxygen demand while managing impact of mechanical shear

. . - Decision to use the macrosparger was made since we had more macrosparger experience
and bubble shear on the cells and especially the transfection step. parg parg P

in the 200L reactor, as well as to address concerns with foaming observed with
microsparger in 2L scale.

- Productivity data from 2L satellite cultures for the 200 L bioreactor showed

- Specifically, selection of the appropriate agitation rate, sparge rate and sparger type. that we successfully scaled up the process.
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