GE Healthcare

Life Sciences

ReadyToProcess WAV 25

GE Healthcare

- Life Sciences Korea
@ imagination at work
, Verl.0 @ 206



p1

1. RTPWAVE25

2. RTPWAVE25

2.1 Rocker
2.2 CBCU
2.3 Pump25

3. Cell bag
3.1 pHsensor DO sensor

4. UNICORN software

4.1  Administration
4.2 System control
4.3 Methods in UNICORN

4.4 Evaluation

5. RTRVAVE25
51 setup
5.2 UNICORN software
5.3

54

....10

LGA4

.23,



1. RTPWAVE25AG 1 ~

ReadyToProcess WAVE25 disposable bag
rocker bag
. RTPWAVE25 rocker ,
RTPWAVE25 rocker, tray, CBCU, pump
, UNICORN?7.0 . RTPWAVE25 bag
singlet mode bag dual mode
2 g1
e —— E___ _\-II|
— _______I 3
>
| |
Figure 1. CBCU (1)nlet (Routlet filter
(3Rocking motion 4
0 Single mode: RTPWAVE25 base 1 CBCU 1, 3 pump
tray 1 cell bag

0  Dual mode: RTPWAVE25 base 12 CBCU, 3 pump
tray 2 cell bag



2.Ad  _E

Figure 2. RTPWAVE25 : (1)ReadyToProcess pumg2)Hatch (3Filter heater, (4)Cell bag bioreactor
(5ReadyToProcess WAVE25 rock@&Jray,(7)id,(8) ReadyToProcess CBCU

2.1 Rocker

Rocker main unit , , rocking speed, rocking angle, rocking motion
. Rocker 4 load cdl . Rocking
speed 2-40 rpm, rocking angle 2-12 degree, rocking motion 15-100%

Rocking motion WAVE20/50 , WAVEZ20/50 rocking motion 15%
, RTPWAVEZ25 rocking motion 100% rocking moton%
WAVE shear stress

. Rocker tray10(lid10), tray20(lid20), tray50(lid50)

3 4 5

Figure 3. Rocker . (1)Rocker platform (2)femperature sensor, (3Rocker base, (4Power switch,
(5Adjustable foot



Load cell foot wrench load cell

25% +5% load cell

Figure 4.Rocker tray50 . (Dpbag clamp , (2) (3pag clamp , (4pag clamp

Figure 5. Tray50 Lid50 : (LRocker base(2)Lid,(3)Tray,(4)lubing exit,(5Hatch.

3

Figure 6.Flter heater : Exhaust filter cell bag exhaust vent filter

. (1Filter heater (2)Rcker connector, (3)Hter heaterstand.



2.2 CBCU

CBCU UniNet9 connector rocker . CBCU cell bag Air/N2, @, CQ
, CBCU CQ sensor, Q sensor, MFC, optical pH sensor, optical DO sensor
. Inlet CQ, @, air , CBCU CQ, G (%) UNICORNY7.0 software
control , air Gas mix out . CBCU air
CQ, G

DReadyToProcess CBCU pH:2CQ and pH
DReadyToProcess CBCU DO>20@ and DO

DReadyToProcess CBCU Full:20Q, DO and pH

FieadToProcess CRoy @
PH GAS Mix ouT
D 2
— =
'_‘——-—_______‘_-
—_—

Figure 7. CBCU : (LpH port, (255as mix OUT3) Status LE@4)DO port

2.3 Pump
RTPWAVE25 pump peristaltic pump 2 pump roller head . UNICORN
software  pump head A/B acid/base/feed/harvest

1

2 3

Figure 8.Pump : (LPump head flip top,(2Pump head,(3Pump head pump function
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3. Cellbag 1

Cellbag , . Cellbag
.Cellbag 2L, 10L, 20L, 22L, 50L .Cell bag
tray . Cell bag
Cellbag Bioreactor Tray
bioreactor culture Single oual
size (LP volume (L) culture mode culture mode
2 03tto1 Tray 10, Tray 20 Tray 20
10 05t05 Tray 10, Tray 20 Tray 20
20 1t0 10 Tray 20 Mot applicable
22 1t0 10 Trizy 50 Tray 50
50 5t0 25 Tray 50 Mot applicable
Table 1. Cell bag tray

Figure 9. Cell bag :Cellbag customized



Part  Component

' Description |

pH sensor bag pH control optical
1 pH bag sensor port
sensor
, | Outletvent filter with pressure Filter ~ 0.2um bag :
control valve check valve bag
. Inlet filter cellbag air 0.2um
3 Inlet vent filter
4 Addition port Feed Luerquick connector
DO sensor bag , DO control
5 DO bag sensor port )
optical sensor
6 Cellbag rod Cellbag rod cellbbag tray
7 CLAVEY Sampling port Sampling port  Luer fitting sealing
8 Addition port Feed Luer quick connector
9 Addition/harvest port Feed/harvest MPC quick connector
Table 2Cell bag
3.1 pH sensord DO sensor A g
Cell bag pH, DO optical sensor
, lid . Sensor Cell
bag , adaptor  coupling . pH sensor / , DO sensor
/ CBCU
Figure 10. pH sensor  : (1Bensor, (2Pin. Sensoradaptor 4 pin



Figure 11.Sensor adaptor : ®nsor adaptor CBCU fiber cable , sensor adaptor



4. UNICORN softwarel

RTPWAVE25 UNICORN software ,

System control, Evaluation, Administration, Method editor

Module Main functions

system control ,

Evaluation report , raw
Administration us er , data bac
Method editor met hod

Table 3. UNICORN module

4.1 Administration

Administration module UNICORNsoftware , user

data backup alarm

on Function

|

User Setup: UNICORN user

E-mail Setup: system message e-mail setup

H Access Groups and Network User network user  group user

u UNICORN and System logUNICORN
SystemProperties : system , configure

—G Database Management: database

Tabk 4. Administration module
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4.2 System control

System control module

picture

L |  Gas flow 0.00 [min '\

-
Geadt L 20.00L0
3
Hovest 20001 >

Feei2 20,001 >
T

G5 cool

Acd 20 »

Z0m. >

Cellbag-10L

Settings

Figure 12.System control

, gas flow rate

DO & pH measurement
and control, Activation

or Deactivation

Activate or deactivate

other functions

Open the setting for a

function

setting

Table 5. Procespicture

00 Off

e Ca

Media control
Gas control
Cellbag pumps
Cellbag
Weight
Rocking

process picture

:DO, pH,

, rocking speed, angle

‘E‘ DO reading
reading
-,, control
DO
control
pH,

rockging

process

, cell bag size, pump 3

on
control

activati

setting

setting



Icon function

2 - .
L { Open Method Navigator: method

t;i Run: method run

Sy, Hol d: Method run

Uﬂ Continue: hold met hod

Ll End: method run

éz Customi ze: run | og c

Table 6.System control tool baricon

4.3 Method Hit

Manual run customized protocol . perfusion culture
method edit , manual run . Method edit user
define, phase outline, text instruction . Phase outline

step , text instruction parameter . test
instruction save control module

User Defined ir ot Frobod.
Hekod Huws
v ok Wossabie Ve Flae
User Bofned ir METHID SETTIMGE Chmaon, bronal (0] [000- ERea
] o g

] e st s

Il

Figure 13. Method edit



4.4 Evaluation

Evaluation modules

raw data

B Lvaluation - [Ah perf]
LBk EE Mew Dok beb

(1yesult navigator  (2hart

-8x

A, Ml ez

(1 ) e e

SN e iz s
[ Frovsadian B sgsiem

£d

RS ) S
“Charkt | =
Resubs | FacertPurs | Find Raadie |~
- G;‘ »| e W _ChA 1R T —— Tamparsturs_Chsr 1A pet
=i —— D2_An A et - AN pert
Falds rams A o —— CORLCM AR per
= Y HIEGDBBNAI 1
= [ Defauthome
= 5 Brroaclo
e

HHUEAESELSRIAIBEERBRE

Figure 14. Evaluatiomodule

Icon Function

Open Result Navigator : result open

Save:

Print: chart

£

e B

Report:

report

it

View documentation: manual or method run
documentation

X

Customize: curve setting

Table 7. Evaluation tool bag icons
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5. RTPWAVE25 O €

RTPWAVE25
setup, UNICORN software , ,

51 "Ad setup

seed culture . @OL Cell bag 10L , 37°C, rockingspeed 25
rpm, angle &, pH, DOreading on pump )
Cell bag tray ( 20LCell bag , tray20 )
Culture volume/ Cellbag bioreactor  Tray
bioreactor (L) size (L)
Single mode Dual mode
03tol 2 Tray 10, Tray 20 Tray 20
03tos I 10 I Tray 10, Tray 20 Tray 20
1to 10 - 20 ' Tray 20 N/A
1to 10 ‘ 22 I Tray 50 Tray 50
5to25 50 Tray 50 N/A
Table 8Tray size Cell bag
tray
Tray20 rocker flat form , tray20
tray20

A) B)

Figure 5. Tray 20 . (A)Bcker flat form tilt , (B)Tay20 , (Cmay
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connector  rocker flatform

5.2  UNICORN

UNICORN log on

Password default . Rocker ,

warming up

[7] Use Windows Authentication

User Name: [Ddad

A) B)

Figure 6. (AUNICORN , (B)Bcker main

system , connect to system

RTPWAVE?25 control

R Srotom Compor =3 &
He EM View Mosd  Sytem  Teoh  Melp
*»
= T
1O wrrwavens |
Procem Pctare | Chant |
— sere
oo Off ® )
L s r
. Off ® [ commstot s s ey
= S o |
109925.6 B | ET73 R mmves »
0256 @ ‘
s @l
— —
Moa cotrt @)
e @
1o 259 ®
Correctac -
o b o
G Ry [isck [ Wewmn | Commaction + f fic
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Figure I7. System connection

Connection RTPWAVE25 control
p— Tl |
Fla e Vew mlkw Tech Halp
| o] ) ) (o]0
| [Cem | -~
| Frocem Pt | Char . x

O Thiade | Wewach [ Comaactan = Coracted 1 ccrtrel | Carivabed by D@ma Gt STRHIU

Figure18. Control mode  process picture

Manual run , Cell bag

Cell bag

Siart Protocaol

Result

Result name | MSsuSIRGRIND

Locaton | LiafauttHome
Bag details

Bogsice | Cellbag-20L = |

Figure 19Manual run
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Cellbag DO, pH sensor

Cell bag optical sensor ,

packing

. Open Cell bag , packing

Cell bag DO, pH sensor adaptor sensor

LG

Figure 2. Adaptor DO sensor . (Andaptor  optical lens
(B} pin
Cell bagtray
pH, DO sensor Cell bag tray , tray opener
. Clamp snap bar rod
bag bag
. Bag )

A) B)

sensor

bag

Figure 2L. Cdl bag : (A) @Gmp , (B) @Gmp
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pH, DO precalibration

Cell bag optical sensor , pH & DO sensor
precalibration , pPHCmin, CmaxCpHO, CdpH, CTempO(Clhp, Chlt, Czlp, Clzt, Calp)
OK

Bag =ize Cellbag- 10l s

Bag sensor calibration data | Cellbag
pH

cmin 58.00 Lefi/Single

Cmax 30,00 Right

e b Weight

CrgH 1.00 Rocking

CTemp 20
DO

clhg 2600

ciht 3700

Clzp r el

clet 37.00

Calp 1000

Figure 2. pH, DO precalibration

Gas
CBCU inlet line  air/N2, @, CQ , 1 bar,
1.5bar . CBCU MFC total gas (CQ or &) mix
out . cell bas inlet filter bag

, . Mix out tubing line Cell

bag inlet filter

Cell bagexhaustvent filter filter heater . Rlter heater

exhaust vent filter filter heating

....18....



A)

Figure 3. (A)Rter heater

Cell bag

Gas control

, Fast fill enable gas

B)

, (BFlter heater

3L/min

Setpoint | 0.10 min |
Deviation Alarm
Limits -.j"fiiﬁsryl ‘ 7)05,

Fast fill

Figure 2. Gas control

( Gas flow )
Cellbag pumps
Cellbag

Weight

Rocking

~ 19 ~
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Seed culture

setting click

speed25rpm, angle 8

, 37°C, gas flow 0.2LPMliter per min) 5% CQ, rocking

B system Control o] e S
File Edit View Manual System Tools Help
2 = Hiy B
| |@ RrPwavE2s | -
|~ Process Picture | Chart | v X
Settings.
v Off ® = oo
-] = - S0l | ror
e Off L) 2 oo | Gsfiow 0,000 A sSempling 3570 M1 L:;::::ol
01 — ETLa Media control Right
Temp 25.1°c M) Fesdll 20005 B .,, 0.01 43 E&?::m
o—— Hanvestl 70000 B PR Weight |
= calibag-aL :\4 o >
0.01 kg = \\ Front Right -~
NoCe.y Rewr Left -
/// Resr Rghe ZOBy
teds conrol_ @ Do
Pefuson < Rofevight 000 %
Temp 25.9° @ -
: Rocking
\_ Run Data - x
[ @ManwalRun  [Block | Nowatch |Connection= Connected in control | Controlled by Default @USER-HP |- Connected to database
Figure 2. Control module  setting
wetting
10L peristaltic pump Cell bag . Cell bag optical sensor 2
flow rate,
CQ, rocking speedangle turn on
DO sensorcalibration
RTPWAVE25 DO calibration one point saturation
calibration gas 0.2LPM CQ 5% , DO 95%
system calibrate DO sensor 95% calibrate control
module 95% DO .DO calibration
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B, System Control S8 % |
Fie Edit View Monual System Tools Help

ér@w.,‘ﬁl'@

| © RTPWAVE2S
 Process Picture [ — — =
H Calibration - RTPWAVEZS — e
Moritor to calibrate: (DO sensor v] Current valve 00w %
Calbration procedure
Ciliinla ha L) seacy, 1) Enter the DO calbration values pinted onthe  ~
[0-200 WNHWBQI\NW A
Enter reference DO o % [ Cabrate | 5‘,"" e
3) Sat the DO reading
19 St e ganfow v s and kaep CO2021x | §
|4) Let the sensor be soaked for about 2 hours.
g)oauﬂyﬂ\ﬂhemnﬂedﬂlloe'?‘nﬂh
3 45 value has converged, and the reax is stable.
Lest calibrated on: 6182015 11:45:15 AM 0200 0 v ohas oy s eaing
press Calbrate’
Note
Mymvmfbim‘e‘ﬂlndzq)‘.ﬂmh i -
) Gererste Report | [ Close

| Runata | -x
O Ready [Block [ Nowatch |Connection = Connected in control | Controlled by Default@USER-HP |-§ Connected to database
Figure &. S/stem DO calibration
pH sensor calibration
Sampling port 10ml sampling pH electrode pH
system 9 calibrate - pH sensor pH calibrate
. Control module pH calibration
B system Conteo Sl =)
File Edit View Manual System Tools Help
é»Q‘rl» - M'@
[Ormewaves | = _ =
T . e — =) =
Monitor to calibeate: (pH sensor | Currentvalue 0000
Calibrate the pH sensor 1) Enter the pH calibration values prnted on the
[5-9] (Celbag fsee Satings/Celbag i the procees picture).
Enter reference pH i 72 Calibrate 5 Sta the o reading -
A)Lammwbew‘d(ed!uabouzhan
R e
16) Enter the off ine measured pH vaiue and press
Calorate”
Last calibrated on: 61872015 2:01:35 PM +0200
@ [ Gerort Repe |
| Runbaa | &
O Ready [Blocke [ Nowatch  [Connection = Connected in control | Controlled by Default®USER-HP |-§ Connected to database
Figure 2. System pH calibration
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5.4

Cell inoculation : . peristaltic pump

gravity

process picture

parameter

Figure28. Process picture ()

control module end . result

System Control

Figure29. Control module end
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evaluation classic module
customize

raw data  excel

DO, pH, pump calibration

CQ sensor, Qsensor, temperature, Scale

ethanol, isopropanol

~

parameter

CIP

23 ~

GE



