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Fiewre 1: Schematic of conventional continuous perfusion process followed by 3 physically and logistically segregated
isolation process steps (batel farvest collection, batch purticle removal and batch concentmtion/purification)
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Figure 2: Schematic representation of 2 embodiments of inventive device A for continuous, integrated and sterile

manufacturing. Schematic of embodiment Al shown on lefl hand side and schematic of embodiment A2 shown an right
hand side.
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Fignre 3: Schematic representation of 2 embodiments of inventive device B for continuous, integrated and sterile
manufacturing, Schematic of embodiment B1 shown on left hand side and schematic of embodiment B2 shown on right
hund side.
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Figure 4; Schematic of an embodiment of inverntive integrated, continvous particle removal system {100), an element of
both inventive device A and fnventive device B,

Valves/clamps:
<] open
p« closed

o

Sterile connector:

"
“ﬂwubu-m»nwmmw~»n«wm“

100 <«

A e A A sy,

1
’ﬁ.‘ ;;
1 i{
$ H
H / i
pd <

1103 < i,
) 1 H
i H £3
¥ X ¥y
4 3 &
3 H Y
£ H fy
¥ H A
t ! T
$ £

H 1

¢ 5

! :

! §

4 H

! A

« e




WO 2006/039588 PCT/US2005/035364

5/17

Figure 5: Schematic represcnations of additional embodiments of inventive device A which combine multiple elements
to cothter increase overall plant capacity (A3) or concentration and separation performance (Ad).
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Figure 6: Schematic represenations of additional embodiments of inventive device B,
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Figure 7: Additional enbodiment of inventive devices that combines the eloments of device A and device B in series 1o
increase overall concentration and separation performance.
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Pioure 8! Exarople comparison of total load capacities per 10 of filter capsule for conventional bateh process and
embodiment of inventive device and method for continnous particle removal (inregrated continuous filtration process)
using identical conwmercial filter capsules, Example method producing recombinant blood cosgulation Factor VI

shown.
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! Method of using inventive Device A
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Figure 9: Example of pressure-flux curve {speeific permeate flux in LMH = ltershourm2 over transmembrane
pressure} and determination of operation polnt, The circle shows the typical operation point that will be adjusted via the
TMP for conventional batch processes, The rectangle shaws the operational region that will be adjusted via the permente
sump us por the method of using the fnventive device A,
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Figure 10: Example of residence thme distribution and mean residence time of integrated continuous UF system (300) as
per method of using inventive devive A, Measured for disposable continuous system with 290 cm2 module (625 cm
Tenathy, 120 LMH crossflow, 0.2 LVH retentate flow, 2 LMH permeate flow.
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Batch lsolation
| | Continuous Isolation using Inventive Device A
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Figure 11: Example of jsolation of rFVII from plasma-protein free contingous perfusion fermentation using an
embodiment of inventive device A, Comparison of average isolation yield of inventive continuous method compared to
average yield of batch isolation, including ope standurd deviation spread. 3 consecutive batehes were used for
determining batch yizld, while 3 consecutive points (days) were used for the continuous process,
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Iieure 12: Examples of performance of inventive device A, Transmembrane pressure and specific flux of integrated
continuous uitrafiltvation system (300} as a function of confinuous process time for 3 different examples shown.
Triangles = 100 kD menibwane, recombinont blood coagulation Facter VI (FVIL); Squares = 10 kD membrane,
recombinant interleukin-: Circles = 30 kI membrane, genetically eogineered glycoprotein (Mr > 100 kD). All
examples shown are from plasme protein-free contintious perfusion fermentation.
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Figure 13: Exomple of long-term performance of inventive device A directly coupled to continuous perfusion
fermentation of coll-line co-expressing 2 protein products {Green fluarescent protein GFP and IL-254). Transmembrane
pressure and specific flux of inventive continuous ultrafiltration system {300) as a function of confinuous process Hme

showa, 104D membrane wag used.
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Fioure 14 Bxample of long-term performance of inventive device A directly coupled to continuous perfusion
fermentation of cefl-line co-gxprossing 2 profein products (Green fluorescent protein GFP aod 1-284). 10D
mermbrane was used, Concentration factor of both proteln products, s deteriined by specific assays, and volumetric
concentration fector shown as o function of continuous process time.
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Pivure 15: Example for performance of inventive device B. Vield and pressure drop over close to 100 consecutive
adsorption/desorption cyeles with convective adsorber (farget protein: genetically engineered blood cozgulation Factor

PV variant; convective adsorber: commereial adsorber, Mustang Q, Pall Corporation).
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Pigure 16: Esxample for performance of inventive device B. UV and conductivity profile during a typical
adsorption/desorption cyele with convective adsorber {frget protein genetically engineered blood cosgulation Factor
FVIIL variang; convective adsorber: conunercial adsorber, Mustang Q, Pall Corporation).
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Bioure 17: Example for performance of inventive device B, SDS-Page gel (silver stadned) of Load = clarified harvest
continuously leaving the particle removal system (100} and semi-continuonsly loaded onte the convestive adsorber
systerm {400} and typical adsorptionfdesorption eluate shown. Target protein: genctically engincered bleod coagulation
Factor FVII vardant; convective adsorber: commercial adsorber, Mustang Q, Palf Corporation). Elwate was dituted back to
fead concentraion belore tun on gel.
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