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Insect cell-based processes have become increasingly influenti
Particle (VLP) vaccine productions over the last years. At smal!
grown in non-instrumented orbitally shaken disposable flasks, i
to perform seed train productions and early stage process deve
(SFR) with non-invasive optical sensors for pH and DO is an im
guantification of oxygen mass transfer in Erlenmeyers recently
controlled processing at mL-scale as exemplified for described
procedures.

Insect cells and their

Since the early 1970s the suitabili
conjunction with the Baculovirus E
System, BEVS) for production of ¢
structural analyses, functional stu
diagnostics and vaccines have bee
numerous articles and reviews. Th
lineSf9$f21 and BTI-TN-5B1-4, also
FivdoFrichopluelh lnme) derive from
Armywdpodoptera fragipehedaCabb
Loop€ri¢hoplusEvem in batch mode
temperatures between 27 °C and 1
ranging between 6.2 and 6.9 these
cell densitie’scetlis’kmE®Dr this it is
necessary that an optimized serum
exists, which supports cell growth
cultivation system preventing shea
guaranteeing sufficient oxygen suq
characterizing the oxygen transfer
is tha kalue (also known as oxyge
coefficient).

Determ | nat|on Of kLa ﬁlgaxbu @eQal set-up for the vhd tersnipA)rigassing-out with

a silicone tube inserted through a hole in the vented c
In order to dateahierse kor shaken fI'&SH@sS'f'Fem tube (C) was withdrawn in order to replace th

PreSens (250 mL total volume, sta@ag\ enterﬁ ¢ d th
their coupling with PreSens' SFR ( r?)?ggg raﬁ'@f?F ere monitored over

required. The SFR unit mounted on® Ghig kif’%l ¢ ads ST(;ALHE:XbS 8 moge
incubator Ecotron (25 mm shaking %ﬁstew(flrheatga ?#éate tas estrd et 'n de
double optical modules which enab Iessecr X YunI] jvation parameters ex

monitoring and display of pH and D& gge \X/V(\-f\ Ien 4.4 and 37.9 per h
known standard gassing-out methoé: grh 't the modeled oxygen
different experiments (statlstlcally mdﬂg §§PAQ/II:;5(9

5.0 software) at varying filling volumes (between 25 - 150

mL) as well as shaking frequencies (between 80 - 200

rom) were carried out. All fIS9KOO were running with

Il SFM from Gibco Invitrogen at a temperature of 27 °C.
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Insect Cells

Interestingly, this is the time immediately
the maximum living cell density7, which wa
celI'thLndependent on the experiment seri
pH data corresponded well with those of ¢
samples.

Fig.EXperimental and poda&lludserineillvkestigated PreSens' flasks.
Each line indicated with numbers from 20 to 150 complies with a constant filling
level given in mL.

Oxygen transfer studies during

mass propagation

Mass propag®fdoasstlalf cells were performed

in 250 mL shake flasks equipped with integrated and

pre-calibrated pH and DO sensors from PreSens. They

lasted between seven and eight days while the flasks were

filled with 100 mL Sf-900 Il SFM, inoculated with 5 x 10

cells'mbd incubated at 27 °C and 110 rpm. Under these

conditions an oxygen transfer efficient of 5.6 per hour can

be assumed. Sampling was done in two different ways. In

experiment Sé%ieslll ffass propagation) each day

of cultivation a sample of all flasks was taken, whereas in

exeriment s*feitscll( mass propagatiqns) 8réaimgdd@espénsion cells in 250 mL PreSens' flas
of only one shake flask was taken {F&redmasnt seHes $afpPp | rresponding DO course.
analyses included measurements of _Jiving ¢ell density and

viability (with NucleoCounter from 6h@rﬁ]0(ﬁ1(ielﬂe$|aﬂm Cedex

HiRes from Innovatis), and off-linecdgteeminesticnse &f PHeSens' shake flasks,
glucose, lactate, ammonium, glutamuyeim/aéamapH (ME DO measurement, ad
BioProfile 100 from Nova Biomedicgklage for process characterization and or

Fig. 3 shows a DO course which is AhAFESSEBE WYy CAskp9é insect cell cultivati
taking respectively opening the ste?X¥I9€M AN & UEY £J/ement for high cell d
observed in experiment series 1, whidtedaimh seigdubiaiivipgoductions and high
cell density 0telll6 Rnvil@d reached af@alyed in protein productions.

six of cultivation. However, no clear statement on possible

mass transfer limitations can be made. . ) )
[1] Ries C, John G, John C, Eibl R, Eibl C

From results of experiment series gidpdddBhe @ioreactor system for controlle

non-influenced DO course could becgwavanite®s dt heillilitre-scale. Life Scien
obvious that ceS3f2drewsipeotfsion cellsy phPiRfed.

below oxygen saturation of 10 % [1]. Because of the fact
that this observation coincides with those of further
groups and growth inhibitions resulting from culture
medium appear implausible to our experience, we suppose
an oxygen limitation during day five of cultivation.
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