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Abstract Results
Cell culture perfusion processes are considered A generally applicable perfusion medium development daily bleed was used. N-glycosylation profiles of antibodies
optimal for a truly integrated continuous workflow was applied to two different HyClone CHO produced in the semi-continuous models showed a decreased
hiomanufacturing pipeline. The nutrient-rich but basal media: ActiPro and CDM4NSO. In a first screening galactosylation patterns at later process times.
palanced media should be designed to support very round (Fig 2, step 1) beneficial effects of Cell Boost Two novel perfusion media developed within this project
ow cell-specific perfusion rates (CSPR) that minimize supplements 1, 3, 7a, and 7b were identified using a and based on basal CDM4NSO or ActiPro and Cell Boost 1
media consumption while maximizing viable cell days DoE approach in spiked batch cultures. The pre-selected  and Cell Boost 3 were applied to different bioreactor perfusion
and prOdUCtIVItleS° Optlmlzed processes at low CSPR Supp|ements were Subsequen‘dy apphed to a second verification runs. Using a continuous volumetric perfusion
drailtlci”dylr?cquceF'eqtfllpment th')StS’tIab SP?CG,EQSR DoE using 10 mL shaking cultures in a semi-continuous rate, the minimum CSPR of 10 pL/cell/d was determined to
roduct dilution. Finally, operating at very low : : : : i 6
p o I.y, p . g y : perfusion mode by daily media exchange (Fig 2, step 2), generate the highest VCD of more than 200 x 10° cells/mlL.
will allow tor mammalian cell bioprocesses to run as : O : . imi i i i
| P where the primary objective was to fine-tune the ratio A similar .hlgh VCD was reached with ActiPro + Cell Boost
true chemostat cultures in the future. : 1/3 by using a constant CSPR of 15 to 30 pL/cell/d to reduce
of pre-selected Cell Boost supplements. High VCDs of g con. Th erfus "
' : : medium consumption. The novel perfusion media were
Ln thl|S Stﬁqﬁ o ](;Iemc.mstrat? a.genera(ljovvorlfﬂow to” more than 50 x 10° cells/mL in a quasi steady-state also applied to bi[z)reactor producfion runs at a constant
SVEIop high-pertorming pertusion media using smatl- were reached. Spiking basal medium with Cell Boost VCD of 50 x 10° cells/mL 500 ml or 40 L scale. A
scale models and transfer the process to a 50 L scale supplements improved viabilities and daily titers, with O oF e A celis/me &t 2 o s
t CSPR of 20 pL/cell/d PP P Y ! increase of galactosylated glycan species was observed
; O eV PLIEEIE, | to 1 g/L. Sub t bleedi iments |
values up to 1 g/L. subsequent bieeding experiments in over process time, and a good correlation of various
semi-perfusion cultures (Fig 2, step 3) revealed higher bioreactor parameters compared to the 30%-bled small-
maintained growth rates at higher bleeding rates, scale model was identified. Major differences were only
Materia |S = nd methods correlating with higher spgcn‘lc pI’OdUCtIV.It.IeS. Desplt.e. fo.und for the glutgmate/glutamme/NHm behavior, W.hICh
Coll lines HuClone™ Ch " CHO) cell lower steady-state VCDs, increased specific productivity  might be responsible for the discrepancy of the terminal
ellline: RyLione inese hamster ovary | ) cells resulted in the titer increasing by 20% when a 30% galactosylation profile.
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’ » Glycoslyation increased in galactoslyated species in bioreactor perfusion runs but decreased in the semi-continuous
Fig 1. HyClone Cell Boost supplements for development of high-performing models, llkely due to hlgher amounts of ammonia accumulation.
perfusion media. ADCF = animal-derived componentfree. » Critical culture parameters were very similar between bled small-scale cultures and the perfusion bioreactor at similar CSPRs.
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