WO 2007/104934 PCT/GB2007/000814
1/42

i
i,
;
|
} -
i . |
b o 1
; : !
!
I B i .
' —
£ et
! S e
: L
; e T TS SN
H B2
-

TGE-Beta 3 Denatured Monomer

Lane | Sk -'}-_',_:‘i:‘-‘?J.S'a_mplé* '
- .l e ‘?R/I'al-k 12 ':-Srt‘andar(; —
2 Clonel 3hr Post-Induction (3uL)
3 Clone 2 3hr Post-Induction {(3nL)
4 Clone 3 3hr Post-Induction (3uL)
5 Clone 4 31w Post-Induction (3uL)
6 Mark 12 standard




WO 2007/104934

FIG. 2
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FIG. 5
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FIG 11

Shake Flask 3x 1000 mL
37¢C & 2 @ 200 rpm + 20

Preperation of 3 x 1008 mi, fasks individually

- Add 1.0 mL filter sierilized Kanamycin solufion to
§}_1§a_}ge_ﬂ_a._$}s_mcﬁud'¢ml | each
- Hy-Soy: 36/ _9?2 o - Use one shake fask for assay purpose only
- ;easllt EXUOECt' 9 - Grow to 0D, 210 4 — - 205 WCB 0.4 ml inoculum to remalning 2 Nasks
- G?ycée-r;?-sg o - Monitor growth by AS50 (»1, USPAVF) as dilusnt
- hvia . - Cutture purlty, viable count, microbiat 1D samples
-GS 3000 ml.and pH o 7.0 0.5 {vial)

Transfer the contenls of one flask to a
§2 L inoguium bottle to Inocwate he 150
| L fermentor

~Cukure purity (Fermentor inocuium)

Batching the fermantor

- Add the Batching Buffer 1o the fermenler and GS 10 125
L with WF

- Steillize the fermentor for 30 minutes at 121°C, 20 psig,
then sel temperature 1o 37°C £ 2

-~ Set agitation fo 150 rpm

‘Halching buffor
- Ammonium sulfate; 153,3 g "
- Potassium phosphate dibasic: 75.0g 3

Potassi sosphat b - Adjust airflow to 50 Ipm and backpressure to 9 psh

- Potassium phiosphate monobasic: R 2 o " .

509 - Ratching of the 150 L fermentor f;:i(inti.)ﬂr mL of filter stenlized Kanamycin solution to the
- Hy-Soy: 1500g . - Set 50% {wiw) glycersl feed rale to 2 constant 73 mLt

- Glycerin: 12509 mn

- Yeaat extract: 3000g

- 08 10 50L.

Fermentor pH control, foam control and feed

SotninrsforpH Tor - Connect filter sterilized phosphoric acld solubon;

~Phosphoric acld so[uljén' 160 . v - Connect filter sterilized ammanlam hydroxide solution
phosphoric acid, QS 1030 L 'pc;l setcp{omt?'? ed 100% plaronic 1-61 ani
-Ammonium hydroxide solufion: 1.45 - 150 L fermentor inoculation e puorornc S lettol fat
kg smmonium hycrexide. QS to 3.0 - C&nnecl the filter sterilized 50% (wiw} glycerol feed

v E solufion

kg. -Take Bl Sample

- Span the DO piobes (100 Lpm alr, 9 psi, 150 rpm) and
adust sel point {o 20%

- Add the conlents of the inoculum bollle {1-4 psi during

inocukalion)
Preparation for DO cascads h J
o . .
;:;‘Z‘ﬁ;mg{:g'gt'so&‘:z;a fow fimit of 156 rpm Monitor 150 L fermenlor growth and
- Place the DO loop in aulo, onca parametars cenfirm all set points are within range
have been confirmed

Monitor A, for fermentor growth

Y

Start the glycero! feed at an 0D, of
10 £ 1, or when a DO spike occurs

Pre-nduction of the 150 L fermentor

v - Obtain 250 ml of IPTG solulion, prior to an OD g, 40
{256-30)

-Take a pre-induction sample a8t O, 40 £ 5

- Add the IPTEG after the pre induction sample Is laken
-Monitor the 150 L fermentor for 4 1xours post induction,
and record all data chtained

- Take EOF cuiture purity and post-induction sample

Induction of the 150 L fermentar P

¥

Erd of farmentation activities
End of fennentaton l—— - Chill fermentor o 10°C £ 1
~ Record the fing! fermentor weighl
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Cell Wash butier compositicn;
- Tris base: 8.057 gfkg (0.05M}
- Di sadium EDTA: 3.72 g/kg
{0.0% )

- nH to 8.0 with 9.2N NaOW/
concentrated HGI

~ Q5 as appropriate

50 kg per 150L fermentation -

11/42

FIG 12

End of fermentation held at 10°C £ 1

Verify cleaning of the Ardcon M185

Equilibrate the M 185 with 100 L of Cell
w-. Wash Buffer, then attach it directly to
the 150L fermenlor

(-l -———

Target a cell concentration of 50 % 5 kg

PCT/GB2007/000814

Svslem equilibrafion with Cell Wash Buffar:

« Use two hollow fiber (UFP-750-E-565) — 750 kDa
NMWCO, 1.0 mim lumen, 2.1 m? surface area

- Reclreulate for 10 minutes

- Verily the pH Is & 0.1 units from the buffer

Concentration:

Conceniration of 150 L harvest B R
¥
Cell Wagh with 150 1. of Cell Wash
Buffer e
Y

Concentraled washed

e fermentation ¢ell paste

- Re-circulale the 156L fermentation for 10 minutes before
beginning concentration

-~ Infet pressure 50 psig high alarm -~ selpoint 1045 psig
- Injet pressure 3 psig low alarm — setpoint 0-45 psig

- Differential pressue 40 psig — setpolnt 0-45 psig

Cell Wash Paramelers:

- Inlet pressore — 10-45 psiy

- Qutlet pressure — 0-10 psig

- Permeate Pressure — 0-15 psig

- Wash bugfer feed rate start at t U/min

- Record pemmeate flow rafe and adjust feed rale to
maich permeate rate

- Filter undil 150 L, of buffer is depleted, ~ 3
diavalumes
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Lysls buffer composition;

- Tiis base: 6.057 gfkg (0.05M)

- EDTA: 3.72 g/kg {0.01M)

- NaCl: 184.0 g/kg {3.15M)

- Triton X-100: 35 gikg (3.5%(why)
- pH to 8.0 with 0.2N NaOH/

concentrated HCI ¥
- {15 as approprate
Diluled cell paste
Re-suspend cell pasie In Lysis buffer
by agiteting diluled cell paste at 150 rpm for 2 hours
Re-suspended cell paste I E—
Pass re-suspanded cell paste through Microfluidizer
Rinse Microfuidizer with 10 kg —— o Homogenized cell lysate
of Lysis buffer

Cell Wash buffer composition;
-~ Tris base: §.057 glkg {0.05M)
-ECTA: 3.72 o/kg (0.01M)

« pH Lo 8.0 with 0.2M NaOH/
cenceniraled HCI

- QS as appropsiate

12/42

FIG13

Concentrated washed
fermentation celt pasle rd

»- Add 26 kg of Lysls buffer

Cenlrifuge ceff iysate

Cenlrifuged cell lysate

Discard supermatant,
relain pellet

1B petlet

- Re-suspend 1B pellet to 100% of the original volume

PCT/GB20607/000814

50 kg per 150L fermentation

Adjust o 25% solids, if necessary (centrifugation sample
for 5 minutes at 2300 x g to determine solids %)

Cell distuption paramelers:

-3 of passes = 1

- Feed Pressure = 70-100 psig

- Intensifier Pressure =17,000 psig

Centrifugation paramelers;

- Bucket cenbifuge, fixed-angle rotor
- Centrifugation speed: 7,333 x g

- Genlrifugation ime: 30 minutes

- Genlrifugation ternperatute’ 2-8°C

wiith Wash buffer and ensure the suspension is homegenoug

Ro-suspended 18 pellel in Wash butfer

Centrifuge re-suspended 1B pellet

Centrifuged washed IBs

l

Discard supernatant,
felain pellet

Centrifugnlion parameters:

- Bucket cenltifuge, fixved-angle rolor
- Centrifugation speed: 7333 xg

- Centrifugation time: 30 méinutes

- Cenlrifugalion femperatue; 2-8°0

Washed 1B pasla -~ HOld polnt; held frozen at -7G°C
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input FIG 14 Output

Washed 1B paste

Inclusion bocdy Sclubilization
Solubliizatlon holler composion; l
50Ka

- Tris base: 6,057 g/ikg
- Urea: 360.4 glkg

" . Re-suspend washed IB pellet 10-fold

- . 10N \

ggcli;cl’gc%:;gtgcld oot eeped Wi Solubilization bulfer by agitaling 5kg IB pellet sesuspended

-G as appropriate al % maximum rpm for 10-15 to tolal of 50kg
minutes

Add ~ D77 15.4 pikg tmmediately
prior to use
Use within 12 hours,

Re-suspended 18 petlet in
Solubilization buffer, and adjust the pH
te 8.0

Incubation paramotars:
- room temperatire (22- 25°C,
- 60-75 min[L los { 5°C) Incubale - 1% solubliization slep

- clow mix in & coverad vessal (¥ of max 1pm)
-pH 8.0

Re-suspendad IB palietin
Soluhiization buifer, pH 8

pH adjusiment with 10N NaOH and glacial acetic
acid AGusLpH 10 9.5 £ 0.1 with NaDHiAcefic acid ~250mL. of 1 ;)N NaOH
use

Re-suspesided 18 pelle! in
Solubilization buffer, pH 8.5

Incubation paramelers.
-~ room temperalure (22- 25°C)
~ BO-T5 minutes

- slow mix in a covered vessel (¥4 of max (pm) inctibale - 2 solubiization step
-pH 9.5
Samples:
15mL CBSB Relaln
Sclubilized |B pellel  — 2wl SDS-PAGE CB
2mb Wesiern Bloi

15mL QC Client retaln
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(A)

UE/DF membrane fiush:
- Flush with USP PW and clean per
05.118, for new filters, prior fo use

(B)

- Fiush wilh USP and clean per 05,116,
{for new filters, prior to use

PCT/GB2007/000814
14/42

FIG 156

Clarification TFF membrane:
8 0.5m* Milllpore Peliicon 3000 kDa,
regenerated cellslose, screen V (4m?)
on Miliipore Prostak system

Flush membrane with
Ol water

l

Fiushed clarification TFF membrana

UFIDF membrane:
& 0.5m Milllpore Pellicon § kDa,
regenerated cellulose, screen G (4m%)
on Millipore Prostak systern

Filush memrane with
Diwater

Fiushed UF/DF membrane
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FIG 16A

sokg -~ > Solubillzed 1B peliel

Re-circutzte selubitized 1B pellet
through praconditoned clarification TFF system

Solubllized 1B pellet in cagfication TFF
system {1000 kDa)

|

Concentrate solubilized 1B peliet 5-fold

Permeate:
clasified TGF-P3 sohtion (partial)

Selubillzation kuffer composition:
- Tiis base: 8.057 glkg (0.05M)
- DTT: 15.425 gika (0.10)

-Urea: 3604 g/kg (BM) e e g Washretentale with Solubifizalion buffer
- pH to 9.5 with 10N NaQH/glaclal
Acetic acid
-Q5 as eppropriste
Permeate:

chariled TGF-33 solutlon {final}

PCT/GB2607/000814

Recirculation parameters:

- Direct rotentate line to the foeed vessel

- Close permeate ling, fully open relentate valve
- Retentate How rate 15-20L/min

- Fead pressure less than or equal 1o 40 psig

- Recirculation time = 10 minutes

Concentration paramaiars:
- Diract 1etentale line to e feed vessel
- Open permeale line (colkect clarified TGF-B3 in
permeate}
- Retentals flow rate 15-20L/min
-Reslrict retenlate fiow o achieve initlal TMP of 15
psig
- Gollected permeate amount: 80% of the initial
solubilized

iB pellet solution weight

Wash paramelers:

- [iract retentate Iine to the feed vessel

- Open permaate ling (coliect clarified TGF-B3 in
permeate)

- TMP is not adjusted o concentration step

- Solubllization hufier feed = permeale removal feed
-wash uniit 8.5 dlavolumes ase removed In permeate
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FIG 16B

input

35-40 kg
Solubilzed 1B
Pellet

Recirculalion pargmeters:

- Direct relentate line to 1he feed vessel

- Close permeale fing, fully open relentale valve
- Retentale flow rate 15-20Lkmin

- Feed pressure iess than ar equal fo 40 psig

- Recirculation time = 10 minutes

Goncentraton pararreters:
- Direct relentate line to the feed vesael
- Open permeale line (oollect clarified TGFP3 in
permeste)
- Ratentale fiow rale 15-20Limin
- Restrict refentala flow to achieve initial TMP of 15
psig
- Collecled permeate amount: 80% of the inilial
solubilized

B petlet solution weight

Solubilizalin hyfler composifion;
Make up 160 kg

« Tris base: 6.057 gfkg

- Urea: 360.4 g/kg

- pkl to 9.5 with 19N NaOR/iiaclal
Aceticacid

-QS as appropriale

Add - BTT: 15.4 g/kg Immedialely
prior to use
Use within 12 hours.

16/42

Solubiized IB pelet

Re-circulate solubiiized 18 pellet

Ibreugh precondilioned clarification TFF syslem

r

kDa, regenerated cellulose, screen 'V
(4m?} on Millpore Prostak system)

Solubilized 1B pelet in clarification TFF
systern (8 0.5m? Millipore Peficon 1000

Caoncenlrate snisbilized IB pellet 5-fold
Final mass ~ 7.5-8 kg

Permeate:
clarified TGF-p3 solution (partial)

A 4

Wash rcientate with Solubilization
buffer

Wash paramalers:

- Direcl retertate line to the feed vessel
- Open permeats lire (coliect clarified
TGF-p3 in permzale)

- TMP and flow rates are not adjusted
from concentration siep

- Solubiilzalion buffer feed = permeate
semoval feed

- Wash until 8 5 diavolimes am
removed in permeate

Permeate:
Cornbire ~32-34 kg with ~ 64.68 kg,
clarified TGF-{13 solution (final)

PCT/GB2007/000814

Output

~ 28-32 kg of clarified selibilized
I¢)

Approximately 64-58 kg of clarified
solubllized 1B

Retentate Samples:
15ml QG Cliani retain

Pormoate Samples:
» {15miL CBSB retain
1himit. QC Glient refain
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FIG 17A

17/42

~160 kg

Clarifled TGF-3 solution

Re-clrculate darlfied TGF-)3 solulion

thiough preconditi

oned TFF system

Clarified TGF-83
system

solution in UFIDF
(5 kDa)

Goncentrate clarified TGF-B3 solution by 83%

h A

21.25kg ™ concenirated clanf

Retentate:

ed TGF-33 solution

Diafiltration buffer composilion:
- Tris base: 6.056 g/kg (0.05M)
- DT 1.54 o/kg (0.01M}
- Urea: 180.2 g/fkg (0.3M)

. Wash retentale wil

- pH to 9.5 with 10N NaCHlglacial Acelic

acid
- QS as apprapriate

h Diaffiiration buifer

Rele

—— A LA ALt Lt n *
{refold start

nlate:

diafillered TGF-B3 solution

ing material)

PCT/GB2007/000814

Regirculation parameters:

- Direct retentate line to the feed vessel

- Close permsate ling, fully open retentate
valva

- Feed flow = 5L/min per m2 membrane

- Feed pressure less than of equal 10 40 pslg
« Recirculation fime = 10 minutes

C tars:

- Direct retentaie line o the feed vessel

- Open permeate line (discard permeate}

- Restrict retentate flow 1o achleve TMP = 22 psig
- Removed permeate amount: 83% of 1he intial
clarified TGF-A3 solution welght

- Collecl permeate in vessel designation
Conceniralion Permeate

Diafilization parameters:

- Direct retentale line to the feed vessel

- Opern permeate line {discard permeate)

- TMP is not adjusted from concentration step

- Diafitration bufler feed = permeale removal feed
- Weash unlif 4 diavolumes are removed in
permeate

- Collect permeate in vessel deslgnated
Diafiltration Permeale
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FIG17B
Input Cutput
~100 kg Clarified IB Solutlen =~ Giarified TGF-p3 solution
Reclrculatlon parameters:
- Direct retentale line to the feed vessel
- Close penneale ling, fully open relentate 3 .
valve Re.circuiate dlarified TGF-33 solution
- Feed flow = 20L/min through preconditiened TFF systern

- Feed pressure fess than of equal to 40 psig
- Recirculation time = 10 minutes

Y

Clarified TGF-p3 solution in UF/DF
sysiem {8 0.5m2Millipore Pelilcon 5
kDa, regenerated celiwlose, screen C
Coacentration narameters. (4m?) on Milipore Prostak system)

- Direct retenlate line o the feed vesse!
- Open permeate line (discard penmeate)
- Retentate flow rale 18-20L/min
. gmﬁﬁgﬁfﬁg :&%ﬁg:'g\;;‘rg: E:he ﬁsﬁ;;ng Concentrate clarified TGF-p3 solution by 83% ————»  ~83¥g of permeate
clarified
TGF-A3 solution weight
- Collec! permeate in vesse designation

Concentration Retenfate: Retentate Samples:
Permeale concentrated clarifled TGF-33 solution 15mL QC Client retain

Y

» Permeate Bamples:
15mL QC Client retain

Diafilration parameters.
- Direct retentate line to the feed vessel
- Dpen permeate line [discard permeate)
- TMP and {low rate are not adjusted from
concentration slep
- Diafillration buffer feed = permeate removal
feed
. Wash until 4 diavelumes are removed in
permeate
« Gollect permeale in vessel designated
Diafiltration

Permeate

Diafiitration of concentrated TGF-A3
sollition .
~12-17 kg

Diafiltration buiffer compgsition:
Make up 89 kg

- Tris base: 8.056 g/kg

-DTT: 1.54 glkg {————————p  ~ 58 kg of diafiltration permeale
~ Urea: 180.2 gfkg

- pi to 9.5 with 10 NaOH/glaclal Acetlc
acid
« QIS as appropriate _

Initialion of the TFF Diafillration
aperation must be started no earlier than .
7 hours after preparation of the buifer H Retentate Sampies:
and no later than 8 howrs after 156mL QT Client retaln
preparation buffez, Retentate: 15mL CBSB retain
diafitered TGF-p3 solulion - | 10mL RC/DC assay

{refold starting materlal) "12mi. Non red SDS-
PAGE CB

Permeate Samples:
e el {5 L QG Client retain
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FIG 18A

Retentato:
S . diafiltered TGF-B3 solution
108.25 kg (refeld slarting material)

Refold hufter somposition:_700 kg total

Dilution parameters;
- CHES: 145.7 0/kg (0.784} —— - Final refold TGF-B3 concaentration: 0.25 mg/
- NGk 50.44 glkg {1M) Dilute inle Refold butfer - Add diafitered ']'('gF-BB soltontothe
- Reduced glftathione: 0.61 o/kg (0.002M) > (Refold solution wil be refold buffer at 500 mLimin addition rate
- Oxidized glutathione: 0.245 gikg (0.0004M) 500 kg total In 500 L refold vessel) - pH not adjusted after TGF-p3 Is added
;qui_fo 9.%;0: 0.08 with 10N NaOHiglacial
CenUC ac

A 4 Refolding parameters:

- Open to air {passive oxidation)
TGF-p3 in refold buffer - Temperature <15°C
~-pH=9.5210.05

- Agitation = 30 mpm

Rafold termination crileria;

Monitor refolding reaction progress - Maximurs reaction time is 48 howrs & 30 minules
Continuous monitoring of redox potential, pH, ——p- via redox and CEX-HPLC - Stop reaction when 2 congitions ocgur:
agitation, temperature {HPLC samples taken at =0 and then again after - Redox reversal
first 42 hours and subsequently every 4 hours) - no further increase in CEX-HPLC dimer

peak (<10% between any 3 samples}

Relolded TGF-33 in refold butler
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FIG 18B
Input Qutput
Retentate:
1247 kg diafiiterad retentate S diafiitered TGF-33 solution
{refold starflng material)
Dilution parameters:

- Final refoid TGF-$3 conceniration: 0,25 malg
- Add diafiltered TGF-p3 solution to the

refold bulfer at 500 mL/min addition rate
- pH not adjusted after TGF-B3 is added

RBefold buffer composition: 700 kq total
« GHES: 145.1 o'k

~ NaCl: 58.44 g/kg Dilule into Refold buffer

- Reduced glutathiona: 0.61 gika (Refold solution will be

- Oxidized glutathione: 0.245 g/kg 500 kg totat in 500 L refold vessel}
- pH 10 9.5 1 0.05 with 10N NaQiliglacial
Acetic acid

Use buffer <7 howrs.

Refolding perameters: Y

- Open te air (passive cxidation)

- Temperature <15°C TGF-B3 in refold buffer
~pH=9.5+005

- Agitation = 200 rpm

Refold termination critesia;

- Maximum reaction time is 48 hours % 30 minules

- Stop reaction when 2 conditions oceur: Monitor refolding reaction progress Refold Samples al each
- Redox reversal — via redioy and CEX-HPLC fimepoint:
- no furlher increase in CEXHPLE dimer (HPLC samples taken at T=0 and then again after w{15mL. QC Client retain

peak {<10% between any 3 samples) firsl 12 hours and subsequently every 4 hours) };T!E_‘,CE?S:PT?“
2 mL Westem blot
2 mL Non-red $DS-
PAGE

Continuous monitoring of redox potential, pH,
agitation, temperature

Refolded TGF-33 in refold buffer
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FIG19

Postrefold UF membrane:
4 8,1m? GE Hollow Fiber 5 kDa, PES,
0.8 mm fiber ID, 60 crn nominal
flowpath {24.4m%)

Post:refold UF membrane flush:

- Birect permeate and retentate lines to waste

- Fully open retentale valve

- D} water feed at 224L4nin Fitters cleaned per 06.052

- Open permeate line, restricl retentate flow untl
transmembrane preasure is 10 psig

- Flush with D! waler for 90 minutes

- Detarming holdup volime by draining the system

Y

Fiushed postredold UF membrane
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FIG 20A

Refolded TGF-B3 in Refold buffer

Racirculation parameters:

Re-cireutate refolded TGF-B3 solution - Direct refentate line lo the feed vessel
ihrough preconditioned UF system - Close parmeate ling, fully open

releniate valve

- Feed flow = §.2L/min per m? membino

« Recirculation time = 10 minutes

h

Refolded TGF-3 soiution in UF

system
SOLCEN It :
- Direct retentate line to the feed vessel
- Open permeatls line (discard parmeate)
. -~ Inlet pressure 25-35 psig
Concentrale refolded TGF-A3 solution S-fold - Quilet pressure 15-25 psig
- Permeate pressure 0-2 psig
-« Removed permeate amount: 80% of the initial clarified
TGE-BI solution weight
X
Retentate:
concentrated refolded TGF-B3 solulion
~100 kg
pH adjusiment
Glacial acefic acid requirement: - Adiust pH of concenlraied parameters:
60 - 7G% volume Increase refclded TGF~33 solution - use glacial acetic acld
~finalpt25-2.8
h 4
Acidified concentrated refolded
TGF-3 sclutlen
Diionbuller compostion: Dilule acidified TGF-p3 solution
- Sodium Acsfate: 114 glkg (0.02M) with Dilution buffer 1:1, if conductivity
~ AMmonium Sulfate..220.23 ofkg (2} - is <80 - 70 mSicm. contacl
- Arginine Hydrochloride: 175.55 gfkg (1M) supervisor and adjusi 1o correct
- Acelic acid: 41.66 gikg Acelic acid conduclivity by addition
0,
(10%(wiw)) of Dilution butfer
h A
TGF-3 sciution conditioned for {lpad filration
loading onlo Butyl Sephasose 4 Fast - Use 30" Opticap Filter inlo a 800 1. bag
Flow column
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input

~500 kg

Eechcuistion paremesters.
- Direct relentate line to the
feed vessel

- Close permeate line, fully
open retentate valve

- Foed flow = 224L/min

- Reclrcutation ime = 10
minutes

Gongentzatlon harameiers.
- Direct retenlate line to the
feed vessel
- Dpen permeate line
(discard pemmeate)
- Inlet pressure 25-35 psig
- Oullet pressure 15-25 psig
- Permeate pressuere 0-2
psig
- Removed pemmeate
amount: 80% of the initial
clarified

TGF-p3 sclution weight

pH adjusiment
nparameters;

- use glacial acelic acid
-final pH: 2.5 - 2.8

Glacial acelic acid requirement:
50 - 70% volume increase

p  Refolded TGF-3 in Refold buffer

Make up 300 kg

- Sodium Acelale: 1.14 glkg

- Ammonium Sulfale: 220.23 gfkg

- Arginine Hydrochioride: 175.55 g/kg
- Acefic acid: 41.66 gikg Acetic acid

Buiyl lnad fillration

- Use 30" Qpticap Fiter into a 600 L bag

23/42

FIG 20B

Re-citculate refoided TGF-p3 solution
through preconditioned UF system

¥
Refolded TGF-p3 solulion in UF
system (4 6.1m? GE Hollow Fiber 6
kDa, PES, 0.5 mm fiber ID, 60 cme
nominal tlowpath (24.4m2))

Concerlrate refolded TGF-33 solution 5-fold

Retentate:

PCT/GB2067/0060814

Ouiput

Permeate Samples:
15mlL QC Client retain

4

Relentate Samples:

concentrated refolded TGF-B3 solution
~100 kg

Adiust pH of concenirated
refolded TGFF-f3 solution with acid
additlon through dip tube

Acidified concentrated refolded

b 4

15mL QC Client retain
15mL CBSB retain
2mi SDS-PAGE CB

Acidified Refold
Samples:

TGF3 solution
~160-200 k@

Ditvte acldifled TGF-B3 solutlon
with Dilution bufier 41, if conductivily
- is <60 mS/cm, cortact
supenisor and adjust to correct
conduclivity by addiion
of Dilution buffar

-3 solution"¢ondiioned for
lvading onlo Bulyl Sepharese 4 Fast
Flow column
~300-400 ka

Y

15mlb QC Client retain
15ml. CBSB refain
2 mt SOS-PAGE €B
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FIG 21A

Bulyl Sepharcose 4 Fast Flow resin

|

Slurry resin by gently switling/mixing

Slurried Butyl Sepharose 4 Fast Flow
Tesin

Pour into clean vessel and allow 10 selile

Settled Butyl Sepharose 4 Fast Flow
Column

Remove fines from settled resin and re-slurry

Shuiried Buty! Sepharose 4 Fast Flow
resin

Pour slurried Buty! Sepharose 4 Fast Flow resin into clean chromatography column

Buty? Sepharose 4 Fast Flow Celurmn

|

Pack colums to a final prassure of 3 bar, Lower adapter to resin bed,

\d

Packed Sutyl Sepharose 4 Fast Flow
Column

Flush column at 3 bar with column Equilibration buffer. Lower adapter to resin bed.

Equllibrationfash huffer composition:
- Sodium Acetate: 2.72 g/l (0.02M)
- Ammonium Sulfale 132,18 ail. {1M) Bulyl Sepharose 4 Fast Bow operafion pasamelers
- i Bulyl ¢ lers:
- Acetic Acid 100 mLA. (10%{vAv)) | Packed Buiyl Sepharose 4 Fast Flow | -15-16 om bed height X 45 om diameler

pH 10 3.2 10 3.5 with glaclal Acelic 9
acid/ 10N NaOH Column ~Column Volurne: 24L-25L .
ZConductivity > 100 mS/cm -Linear veiocity: 50-60 cm/hr (1.3 -1.6L/min)
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FIG 21B

Input Qutput

Butyl Sephaross 4 Fast Flow,
~351 shurry from soptainer for.a.25. 1 cast F 33
o T vollma p| Butyl Gepharose 4 Fast Flow resin

Slurry resin by gently swirling/mixing

Slurried Butyl Sepharose 4 Fast Flow
resin

E

Pour slurrled Buty! Sephorose 4 Fast Flow resin into clean
Millipore 450mm QuikScale chromatography column

WFE o

Butyl Sepharose 4 Fast Flow Column

Butyl Packing buffer:
300 kg required for packing

“Sadium chloride 58 44 kg >

.
Pressure vessel pack at a pressure of 3 bar,
Lower adapter to resin bed.

+

Packed Bulyl Sepharose 4 Fast Flow
Column
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FIG 21B continued

Input

Packed Butyl Sepharose 4 Fasi Flow
Column

HETP Runping solution; M
75:125 kg required for wash

«Sodium chloride BSOS
26,22 g/kg

Rinse equilibration huffer out
untif conductivity levels off

HETP $ait Pulse buffer;

4.5 L required for 6% bv pulse
-Sodium chlerkie »  Load salt pulse
58.44 g/ky

Y

HETP Running solulion;
50 kg required for wash
-Sodlum chieride »  Rinse with running solution for 2bv
29.22 g/ky

h 2

Y

Packed Buiyl Sepharcse 4 Fast Flow Columa
Passing range:
HETP: 1315-4859 plates/m
Asymmetry: 0.68-1.65

PCT/GB2007/000814

Output
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FIG 22A

Butyl Sepharose 4 Fast Flow column
load-ready TGF-B3 solution

‘ Flltration paramejers:

= - Filter: Millipare Milligard 6.5 m /0.22 m
HIer - 110 L per m? membtane
Fitered Bulyl Sepharese 4 Fast Flow
column load
Butyl Sepharose 4_Fast Flow operation
L paramelers
- 15-16 cm bed height X 45 cm diameter
Butyl Sepharose 4 Fast Flow - Gelurmn Volume: 24L-25L
- Linear velocity: 50-60 cm/hr (1.3-1.61/min)
- Operating pressure: 2 1 Bar
Equilibrationia sh buffes composilic: l - Temperature: 18-22°C
- Sodium Acetale tihydrate: 2,72 g/kg [0.020)

- Ammoenium Sulfale: 132.14 g/kg (1MW) ! .

- Acetic AGid; $00 mUIL (10%(viv}) e A v ‘{‘.'“h povs
. pH 1o 3.3 10 3.5 with glacial Acetic acid/ 10N ot Equilbration buBer

MaOH

-~ Conductivity » $00 mSlem

Equitiprated Butyl Sepharose 4 Fasl
Flow

Butyl Sepharcse 4 Fast Flow
opgralion paramelars;

-~ Load conductivity: »60 mSlem

- Lingar velacity: 23 em/hr (0.61/min}

Load fitered Buty! Sepharose 4 Fast Flow column load

Loaded Butyl Sepharose 4 Fast Flow
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FIG 22A continued Butyl Sepharose 4 Fast Flow (cont)

Loaded Buty) Sepharose 4 Fast Flow

Eguillibration/ash buffer composition:

- Sodium Agetale trihydrate: 2.72 gfig
{0.02M)

~ Ammonium Sulfate: 132,14 g/g (1M} Wash Butyl Sepharose 4 Fast Flow Columnwith  Butyl Sepharose 4 Fast Flow opers

- Acetic Acid: 100 mLL {10%{v/v}) 4 CV's of EquilibrationMWash buffer - Linear velocily: 50-80 crhr (1,3-1.8LJmin}
- pH to 3.3 to 3.5 with glacial Acetic actd/

10N NaOK

- Gonductivity > 100 mS/ocm

Washed Bulyl Sepharose 4 Fast Flow

Column
b
Eiution biffer composition: \
- Sodium Acetate: 2.72 afkg (3.02M) )
- Glacial Acelic Acid: 100 mLL (10%{¢/v) Elute Bulyl Sepharose 4 Fast Flow Colemn, 2ubyd Sepharase 4 Fast Flow operation parameders:
- Ethyl Algohol: 300 mL/L (30%{ufv)) - »  with Eluiion Buffer in Step Gradient - Linear velocity: 42 cmi/hr {1.1L/min)
- pH 1o 3.3 fo 3.5 wilk glacial Acetic acid! 10N collect 0.4 AU rising lo 0.5 AU falling ~ Elution target for elution buffer amount requirement:

NaOH 50Vs
- Conductivity < 10 mS/em

Butyl Sepharcse 4 Fast Flow Elution
TGF-3 solution

Adlust elution pR lo 4.0 +- 0.1
with glacial Acelic acid / 10N NaOH

pH adjusted Butyl Bulyl Sepharose 4
Fast Fiow Elution

SE Load Dilution buffer;

- Sodiwm Acelate Irihydrate:
2.72 gikg (0.0214) "

- Glacial Acetic Acid: 100 mliL Check tha elution
(10%(uiv) solution conductivity
- Ethyl Alcohol: 300 mL/L (30%<{viv)
- pH {o 3.9 {o 4.1 wilh glacial Acetic
acid/ 10N NaOH

- Conductivity < 5 mS/cm

NO

ts conductivity
<7.0mS/kem?

Dilste Bulyl Sepharose 4 Fasl Flow elution
with 8P Sepharose Dilution buffer
until conductivity is < 7 mSicm

h A

Conditioned Conditloned
5P Sepharose Fast Flow Load SP Sepharose Fast Flow Load

|

\ Fillration pacameters:
Filter through 0.22um Optlcap B ;n Oplicap fitter
Y

Filtersd cenditioned
SP Sepharose Fast Flow Load
~$20L
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Qutput
Input
Bulyl Sepharose 4 Fasi Flow gparation parameters; Filtered Bulyl Sepharose 4 Fast Flow
- 15-16 cm bed height X 45 cm diameter column foad
- Column Volume: 241L-251 ~300-400 ky
- Linear velocity: 50-60 crvhr (1,3-1.6L/min)
- Operating pressure: < 2.8 Bar
- Temperature: 18-22C
Wash with 4 CV W

Make up 200 kg for equilibrati
yp =ue kg foreq on Bulyl Sepharose 4 Fast Flow

Equitibration/Wash buffer composilion;
- Sodium Acetate tohydrate: 2.72 glkg
- Ammonium Suifate: 132 gikg

- Glaclal Acelic Acid: 100 arkg

- pilto 3.3 lo 3.5 with glacial Acetic
acig!/ 10N NaOH

- Conductivity > 100 mS/em

o Equilibrate wilh 4 C\'s
© ot Equilibration buffer

Equifibrated Butyl Sepharose 4 Fast
Flow

Load filtered Buty! Sepharose 4 Fast Flow solunsn load

Buiyi Sepharose 4 Fast Flow

operation parametars: Buty! LLoad Samples:

- Load eonductivity: >80 mSlem ¥ 3mb RC/OC
- Linear velocity: 23 crafhr (0.6L/min) R 2 m_L Reducing+
Leaded Butyl Sepharose 4 Fast Flow ..} Nonreducing SDS-PAGE CB

h:

2 ml Weslern blot
2 mL CEX-HPLC
5 ml Endotoxin
10 mi. client retain
10 mL QC Retaln
23 ml Microblal Bioburden
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FIG 22B continued

input

Butyl Sepharose 4 Fasl Flow operation
naramelers:
-~ Llnear velocity: 50-60 cro/hr {1.3-1.51/min}

Equilibration/Wash buffer composition:
Make up 200 kg for wash

- Sodium Acetate lithydrate: 2.72 g/ky
- Ammonium Suifate: 132 gikg

- Glacial Acetle Acid: 100 g/kg

- pH to 3.3 to 3.5 wilh glacial Acetic
acld! 10N NaOH

- Congluctivity = 100 mS/em

-

Butyl Sepharese 4 Fast Flow operation parameters:
- Linear velocity: 42 erafhr {1.11/min)

- Elulion target for elution buffer amount requirement:
5CVs

Elution buffer composiion:

Make up 200 kg

Make up 209 kg for elution

- Sodium Acslate trinydrate: 2.72 glkg
- Glacial Acetic Acid: 100g/kg

- 191 praot Ethyl Alechol; 300 g/kg

- pHte 3.3 to 3.5 with glacial Acetic
acid/ 10N NaOH

- Gonduclivity < 5 mS/em

SP Load Ditution buffer:

Mako up 100 kg

- Sodium Acetate trinydrate:

212 gKo

- Glacial Acetic Acid: 100 atky

- 191 proof Ethyl Alcohol: 306 g/kg
- pH 1o 3.5 to 4.1 with glacial Acelic
acidf 10N NaOH

- Conduclivity = 5.0 mSfcm

|

Dilute Buty! Sephaose 4 Fast Flow elulion
with SP Sepharose Dilution buffer

30/42

Loaded Butyl Sepharese 4 Fast Flow

Wash Buty! Sepharose 4 Fast Flow Column with
4 CV's of Equilibratlon/wash buffer

y

Washed Butyl Sepharose 4 Fast Flow
Column

Elute Butyl Sepharose 4 Fast Flow Golumn
with Elution Bufier in Step Gradient
collect 0.1 Al rising fo 0.1 AU failing

Butyl Sepharose 4 Fast Flow Tlution

PCT/GB2007/000814

Output

FIoW Through Samples: |
10 mlL Client Retein
2 mL Westem Blot

Wash Samples:
10 mk Client Retain

Butyl eluale Samples:
2mL Red. + Nenred. SDS-PAGE

TGF-p2 solution

Adjust elution pli fo 4.0 +/- 0.1
with glacial Acetic acid / 10N NaOH

h 4
pH adjusted Butyl Buty! Sepharose 4
Fast Flow Elution
~30L
i
i

Check the elution
soltlon conductivity
H

i
i
]

YES

until conductivity is < 7 mSlkem

;

Conditioned

SP Sepharose Fast Flow Load

Y

b4

CB
2 ml Weslern Blot
2 mL CEX-HPLC
3mL RC/IDC
2mb RP-HPLC
5 ml Endotoxin
10 ml QG Retain
10 mi. Cllent Retaln

Conditioned

SF* Sepharose Fast Flow Load

|

-

Eiltration parameters.
- 4" Qplicap filter

Fitter through 0.22pm Opticap

¥
Fillered conditioned
SP Sepharose Fast Flow Load
~120L
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FIG 23A Butyl Sepharose 4 Fast Flow Cleaning Post-Use

Bulyl Sepharose 4 Fast Flow operation paramsters;
~ 16 cm bed helght X 45 cm: diameter

Birty! Sepharoze 4 Fast Flow « Column Volume: 24-251,
~ Linear velocity: 40 cmir

Wash calurnn with 2-3 CV's of DI Water

Bulyl Sepharose 4 Fast Flow in DI
Water

Butyl Cleaning Solution: Wash column with 2-3 GV's of Butyl Cleaning Solution
Make up 200 kg total > minimem contacl time 30-60 mins,
- Sodium Hydroxide 1 20 g/kg (0.5M)

Sanitized Bulyl Sepharose 4 Fast Fiow

Butyl Clezning and Slorage
Sglution: Slore colusmn with 2-3 CV's of 0.01 N NaOH

- Sogium Hydroxide 0.4 g/Kg
(0.01N)

Sanifized and Stored Butyl Sepharose
4 Fast Flow

Buty! Sepharose 4 Fast Flow Cleaning Pre-Use/
Regeneration

Butyl Sepharose 4 Fast Flow gperation parameters;
- 16 ¢m bed height X 45 cm dlameter

- Column Volume: 24-250

~ Linear velocity: 50-60 com/hy {16.4-20mLmin}

Butyl Sepharose 4 Fast Flow

Wash columnwith 2-3 C\'s of DI Water

b

Butyl Sepharose 4 Fast Flow in D}
Water

Wash column wilh 4 CV's of Equilibration Buffer

Equilibration/Wash buffar composition:
- Sodium Acetate: 2.72 gil (20 mM}
NG AT 100 ML o
- Acetic Acld: m 0%, - Regenerated B Fas
- pH to 3.3 fo 3.5 with 108 NaOH/ g ";tz’igffphame A Fast
giacial Acetlc acid

- Conductivity > 100 mS/cm
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FIG 23B Butyl Sepharose 4 Fast Flow Cleaning Pre-Use

Input Output

Butyl Sepharose 4 Fast Flow operafion pammeters;
- 18 om bed height X 48 cm diameter

- Columa Volume: 24-25L

- Linear velocity: 40 cm/y

Bulyl Sepharose 4 Fasi Flow

Wash column with 2-3 CV's of Bulyl Cleaning Solution
Buty! Gleaning, Solution; mirimum conlact fme 30-60 mins.
Make up 200 kg total :

>
- Sodium Hydroxkle : 20 g/kg
Buty! Sepharose 4 Fast Flow in DI
Waler
WEL
5L >
Wash celurmn witk 2-3 CV's of DI Water
4
Sanitized Butyl Sepharose 4 Fast Fiow
Bu i
Make up 200 kg total
- Sodiun': Hydro?(ide 0.4 glkg - Store column with 2-3 CV's of Butyl Storage Sclution

Y

Sanitized and Slored Bulyl Sepharose
4 Fast Flow
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FIG 24

Input Output

SP._sepharcse Fast Flow operation parameters:
- 10 g -11 cm hed height X 30 om diameter

- Column volume: 7.1-7.8L

- Linear velocity: 40 cm/br {471 mi/min)

Make up 200 kg total SP Sepharose 4 Fast Flow in"1M NaCl

SE Cleaning Solution:
~ Sodiuvm %srgi?é?}zom Wash column with 2-3 CV's of SP Cleaning Selution

h 4

SP Sepharose Fast Flow Cleaned in
viater

Flugh with 2-3 CV’s of waler

Sarnilized S Sepharose Fast Flow

Make up 200 ky total

Store column with 2-3 CV's of SP Storage Solution
SP Storage Solution:

- 191 proof Ethanol: 210g/kg R ,},

Sanilized and Stored Butyl Sepharose
4 Fast Flow
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FIG 25
Input Output

5P Sepharose FF;
___i_;;gl; :E%jm'—””*"ﬁ_—‘w contaicer for 2 8 L packed t 8P Sepharose Fast Flow resin

Slury resin by gently swiriing/mixing

Slurried SP Sepharose Fast Flow resin

. Pour slurried SI° Sepharose Fast Flow resin nto
- —_—
WE clean GEHezlthcare BPG 300/500 chromatography cojurn

-~¥  Pressure vessel pack at a pressuye of 3 bar,
Lower adapler to resin bed.

-Sodium chioride
26.22 gfkg

SP Packing buffer; \

200 kg required for packing

SP Sepharose Elutlon buffer {Bufler B);

25 L for packing
- Sodium Acetate tihydrate: 2.72 gikg Y
- Glacial Acetic Acid: 102 glkg
- ~ . ) — Pass 3 bv through the column at 120 cvhr
: Lizfrggf;gt{%i Alcofiol: 250 gikg / > if necessary lower adapler lo resin bed
- pH {0 3.3 to 3.5 with glacial Acetic #
acid/ 10N NaOH
- Conguctivity = 25 - 30 mSicm
SP Sepharose Fast Flow
BRPG 300
- 10 ¢ 11 em bed height X 30 em
diameter
-~ Column volume: 7.1-7.8L
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FI1G 25 continued

Packed 8P Sepharose Fast Flow
Column

HETP Bunring selution; \

25-40 kg required for wash Rinse equilibration butfer out

ol . | R
2590;1;::9-? I{é:;hlnnde /“ R conduclivity levels off

_HETE Sall Pulse buffer:

0.16 L required for pulse v

~Sodium chlorde — »  load salt pulse
58.44 glkg

HETP Running solution;
16 kg required for wash ¥
-Sodivrm chloride - P+ Rinse wilh running solulion for 2by
29.22 gikg

b4
Packed SP Sepharose Fas! Flow Column
Passing rangea:
HETP: 2300-5300 plates/m
Asymmetry: 0.8-1.3
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FIG 26A

Flitered Condltionad
SP Sepharose Fast Flow Load

Prepare §F Sepharcse Fast Flow cofumn

¥
8P Sepharose Fast Flow ‘

SP Sepharose Equilibration bulferitWash
Bufier:

- Sadium Acetate: 2.72 g/l (0.0211)

- Acetic Acid: 100 mLiL (10%(vAv)) Equilibrate SP Sepharose Fast Flow cofumn
- Ethyt Alcobol: 300 mUL }SD%M\:}) wilh 3-4 CV's of Equilibration tuffer

- Sodiusm Chicride: 2.82 g/l. NaCl (0.05M)

- pH {0 3.9 to 4.1 with glacial Acetic acid/ l

10N NaOH
- Conductivity <7 mS/om

Equitibrated SP Sepharose Fast Flow

Lead SP Sepharose Fast Flow with filtered
conditioned ioad

b

, ibrafi uferfNash Loaded SP Sepharose Fast Flow
Buffer:
- Sodium Acetale: 2.72 g/t (0.02M)
- Acetic Acid: 100 mbiL {10% (viv)
e

- Ethyl Acohol: 300 nl L (30% (i) GO 1o b w3 G
~ Sedium Chloride: 2.82 g 2Ci (0.05M

- pH 10 3.9 1o 4.1 with glaclal Acetic acidf%{JN of Equiiibration Wash Buffer
NaOH v

- Gonductivily < 7 mSfcm

Washed 5P Sepharose Fast Finw

8P Sepharose Elution buffer (Buffer B);
- Sodium Acetate : 2.72 gil. (0.02M)

- Acetic Acid: 100 mLAL (10% (viv))

- Ethyl Alcohol 360 mL/L {30% (vv)}

- NaCl: 29.22 g/l (0.5M)

-pHto 3.8 to 4.1 with glacial Acelic
acid/ 10N NaOH

- Conductivity = 25 - 30 mSfem l

Elute TGF-p3 with
a 15 CV gradient to 50% Buffer B.
Caollect 1L fractions 0.1 AU 10 0.1 AU.

SP Sepharose Fast Flow Elution
Punified TGF-p3 solution

PCT/GB2007/000814

5P Sepharose Fast Flow oparation
parameters;

-0 om-1% am bed helght X 30 cm
diameter

- Golumn velume: 7.1-7.8L

- Linear velecity: 120 emfhr (1.4LJmin}

SP Sephargse Fast Flow operation
;)ammg!ers:
- Linear velacity: 120 em/ fr (1.4L/min)

paramelers:
- Linear velocity: 120 em/br {1.4L/min)

SP_Sephargse Fast Flow operation
parameters:
- Lincar veludity: 120 em/br {1.4L/min}

- 1L elulion fractions are analyzed via rp-
HPLC and

CEX-HPLC

- Fractions of > 90% pusity are pooled
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Input

Equilibration

Eguilibrate 8P Sepharose Fast Flow column
with 3-4 CV's of Equilibration buffer

- Linear velocity: 120 ot {1.4Lknin)

.SP Sephargse Equilibration buffer/Wash
Buffer; 100 leg final weight

- Sodium Acelate frihydrate: 2.78 g/ke

- Glacial Acetic Acid: 104 gikg

- 181 proof Ethyt Alcohol; 256 glkg

- Sodium Chleride: 2.98 gfkg

- pH to 3.9 {0 4.1 with glacial Acetle acid!
10N NaOH

- Conductivity < 8.0 mS/cm

B BPG 300

37/42

FIG 26B

Fiitered Conditioned
8P Sepharose Fast Flow Load
~12¢ 1,

Wash with 4 GV WF]

SP Sepharose Fast Flow

-10cm -11 cm bed helght X 30 ¢
diameter
- Column voiume: 7.1-7.81.

PCT/GB2007/000814

Qutput

5P Load Samples:
2 mb CEX-HPLC
2mi RP-HPLC

16 ml. Client Relain
10 mL QC Relain

2 mb Weslern Blot

i

Load SP Sepharose Fast Flow

with fillered 3! Equilibrated $P Sepharose Fast Flow

conditicned load

Wash SP Sepahrose FF

+3 CV cofumn wash

- Linear velocity: 120 cmfr (1,447
i}

.3 Sepharose Equiiibration bufferiiash
Buffer: 100 kg firal buffer

- Sedium Acctate irihydrate: 2.78 akg

- Glacial Acetic Acid: 104 gfkg

- 191 proot Ethyl Alcohol: 258 g/kg

- Sodium Chioride: 2,98 glkg

- pH 16 3.9 to 4.1 with glacial Acetic acid/{ON
NaOH

- Conductivity < 8.0 mSicm

Elution:
- Linear velocily: 120 emir (1.41/
min)

8P Sepharese Elutlon huffer (Buffer BY:
- Sodium Acetale trihydrate;

2.72 g/kg

- Glacial Acetic Acid: 102 ghkg

- 191 proof Ethyl Alcohol: 250 g/kg

- Sodium Chloride: 29.3 g/kg

- pH to 3.0 to 4.1 with glacial Acetic
acld/ 10N NaOH

- Gonduciivity = 25 - 30 mSlem

Wash Loaded SP Sepharose Fast
Flow

Elute 8P Sepharose Fast FLow

]

Elute Butyl Sepharose 4 Fast Flow Column
wilh Eftion Buffer with a linear gradient
of 0% to 50% Buffer B for 15 CV,
Goliect 0.1 AU rising to 0.1 AU falling

Wash Butyl Sepharose 4 Fast Flow Column

with Elution Buffer in a 50%-100% step gradient.

SF Sepharose Fast Fiow Efution
Purifie¢ TGF-B3 solulion
~15-18 L

|

Wash cofumn with 2-3 CV's of 1M NaCl

Stripped SP Sepharose 4 Fast Flow

e Gollect Flowihrough

Flow tiwvough Samples:
10 mL Glient Retaln
10 mL QC Relain

_,’ Yvash Samples:

10 mL Client Relain

Coliect Fractions
Samples:
Analyze fractions by:
2 ml CEX HPLC
2mL RP-HPLC

- 2L elutlon fractions are
analyzed via rip-HPLC
and CEX-HPLC

- Fractions of » 90%
purity are pooled

Samples:Pooled SP:
2 mL CEX HPLC
2 mL RP-HPLGC

2 mb absorbance at 278nm
2 mi. Red. + Nanred, SDS-PAGE
cB

5 ml. Endoloxin

10 rol. Client Retain
10 ml. QC Retain
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FIG 27
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(A) SP Sepharose 4 Fasl Flow -10 ¢m -1 ¢m bed height X 30 cm diameter
- Column volume: 7.1-7.8L .
~ Linear veleclty: 40 emihr (471 mL/min}
Wash column with 2-3 C\'s of 1M NaCl
5P Sepharcse 4 Fast Flow in 1M NaCl
{
Flush wilh 2-3 CV's of water
8P Sepharose Fast Flow Cleaned In
water
SP Cleaning and Storage Salution:
- Sodium Hydroxide : 20 g/kg (0.5M) »  Wash column with 2-3 CV's of 0.5N NaOB
Sanilized SP Sepharose Fast Flow
S Cleaning and Storage f
Solution:
E [fgf{i‘%m Hydroxide :0.4 g/ky ——%»  Slore column with 2-3 CV's of 4.07 N NaCH

Sanilized and Stored Bulyl Sepharcse
4 Fast Flow

3P Sepharose Fast Fiow operation parameters:
- 10 em -11 om bed height X 30 om diameter

Sept 3 Fe - Golumn volume; 7,1-7.8L
(B) S# Sepharose Fast Flow - Linear velocity: 120 cm/hr (1.4L/min)

Wash column with 2.3 CVs of DI Water

!

SP Sepharose Fast Flow in DI Water

Wash column with 4 CV's of Equilibration Buffer
SP Seph: ; harose Equillhration bufferivash
Buffer:

- Sodlum Acetale: 2.72 g/l {0.02M) l
- Acetic Acid: 100 muil (3 0%5vivp

- Ethyl Alcohol: 300 mbfi (30%(viv))
- Sodium Chioride: 2.92 g/l NaCi (0.05M) » | Regenerated SP Sepharose Fas! Flow
-pH 10 3.9 [0 4,1 with glaciat Acelic acid/
10N NaOH

- Conductivity < 7 mSicm
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FIG 28A

UFIDF membrane: )
Sizing: Tm?membrang  ——————# Miliipore Pellicon 5 kDa, regenerated
cellulose, screen C

UFIDF merohrane flush:
- Direct permeste and retentate lines to wasle
- Fully open retentale vaive
- DI water feed al 5l/min per m? membrane
i - Flush 121 of D1 water per m? membrane
IFlush membrare with - Open permeale ling, restrict retentate flow uatil
Dl water feed pressure is 25 psig
- Ingrease DI water feed flow unlil feed pressure is 80 psig
- Flush untll 70L of DI water per mé membrane
are collected in permeate
- Determine holdup volume by dralning ihe sysiem

Flushed UFOF membrane
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FIG 28B

UFIDF membrane:
Sizing: 1.5m? membrane  ——————- illipore Pellicon 5 kDa, regenerated
celltlose, sereen C

UE/GFE membrane flush:
- Direct permeate and retentate lines to wasle
- Fully onen retentate vaive .
- DI waler feed at 51./min per m?* membrane
- Flush 12L of DIl water per m? membrane
- Open penmeale iine, resirict retentate flow until Fiush rernbrane with
feed pressure is 25 pslg Diwater
- Increase DI waler feed fiow unti! feed pressure i 80 psig
- Flssh until 704 of DI water per m? membrane
are collected in parmeate
- Delemmine holdop velume by draining the system

hd

Flushed UFIDF membrane l
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FIG 28A

Formulation buffer compasition:

- Acetic Acid 1.2 mUIL (0.12% (wiv)

- Ethiyl Alcoho): 200 mbil (20%{wiv))
«pH 1o 3,9 fo 4.1 with glaciat Acelic

acid/ 10N NaOH

41/42

Pooled SP Sepharose Fast Flow
Eltion

Re-circulate solution through
precondifioned UF/OF systam

b J

Purified TGF-R3 sohstion in
final UF/DF system

Concentrate purified TGF-p3
solution fo 10mg/mL (A, 4

Retentate: concentraled purified
TGF-83 solution

Diafiter conceniraled TGF-B3 soluticn
into Formulation buffer

Y

Retentate: Final Product
P (TGF-p3 in 0.12% Acetic acid, 20% (w/
w) Ethyl alcohol (wiw))

Fill 1L of butk formulated product
into 2ml. glass vials

Final Product
{TGF-R3in 0.12% Acetic acid, 20% (w/
w) Ethy! alcohol (wiw))

Store at -20¢C

PCT/GB2007/000814

Regirculation paramelers:

- Direct retentate line to the feed vessel

- Close permeate line, fully open retentale valve
- Feed flow = 5Limin per m2 membrane

- Recirculation time = 10 minutes

Concenfration parameters:

- Direct retentale line o the feed vessel

- Qpen permeate line (iscard permeala)

- Restrict retentate flow to achieve TMP = 20 - 30psig

Dlafityation paramefers:

- Direct retentate fine 10 the feed vessel

- Open permeate fine (discard permeate)

- Resfricl retentate flow to achieve TMP = 28 - 32psig
- Diafiitration buffer feed = permealo romoval feed

- Diafliter unti! 6 diavolumes are removed in perineaie

Einal il parameters:

- Performed in 2 Bio Safety Cabinet

- Fltered through Millipore Millipak 80 0.22um

- Dispensing volume, 1.1 +/- 0.1mL

- Following the fill, vials are aceptically stoppered and
crimped
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FIG 28B

Input

Regirculation paramelers:

- Direct reteniaie line io the feed vessel
- Close permeate ling, fully open retentate

valve

- Feed flow = 5L/min per m? membrang

- Recirculation timoe = 10 minutes

Concentration parameters:
~ Direct retentate line (o the feed vessel

- Open permeate line {discard permeate)
- Restrict retentate flow to achieve TMP = 20~

30psly

Diafiliration parameters;

« Direct relentate line to the feed
vessel

- Open permeate tine {discard
permeatg)

- Restrict retentale flow to achieve
TMP = 28 - 32psig

- Diafitiration buffer feed = permeate
removal feed

- Diafilter until 6 diavoiumes are
removed in permeate

42142

{ Pooled SP Sepharose Fast Flow
} Elution

~15.181

Re-circulate selution through
preconditioned UF/DF system

Purified Y GF-p3 sofution in
final UF/DF syslem

Cencentrate purified TGF-3  —

solution 10 12mgimt (A, )

¥

Relentale; concentraled purifieg
TGF-03 solution

Formulation butfer composhion:

« Acelic Acid 1.2 mLiL

- 181 proof Ethyl Alcohol:

209.4 mLAL

- pH 1o 3.9 te 4.1 with glacial Acelic
acid/ 10N NaOH

Diafifter concenirated TGF-83 solution into Formulation buffer

F

Retentate: Final Productw
{TGF-B3 dn 0.12% Acetlc acid, 20% v/
v} Ethyi alcohol {vivh)

Flnal il paramelers:

- Performed in a Bio Safety Cabinet

- Fiitered through Miliipore Millipak 80
0.22pm

- Dispensing volume: 1.1 +/- 0.9mi

- Faliowing the fill, vigls are aceptically

stoppered and crimped

Divte Diafihered TGF-R3 sollion ic

1022me/mL (A, ) with Formulation buffer
L

PCT/GB2007/000814

Output

FEffigale:
Sampies:
18 L QC Retaln

Fermeale:
Sampies:
5l Agger,

1 mL CEX-HPLC
1 mL $DS-PAGE
5 mL Client Retain
& ml QC Retain

Samples:
15 mk QG Retaln

Permeate: ]

Samples, bulk,
5 mL visual inspection

Fill ‘1mL of buik formulated product
into 2mL glass vials

Finat Product
(TGF-p3 in 0.%2% Acetic acid, 20% (v/
v) Ethyl alcohol {viv))

Store at -20°C

10 mL pH, conductivity

10 ml DNA
2 mL HCP
5 mL Peplide mapping

2mbl CEX-HPLC
2 ml. RP-HPLC

§8
2 ml Western Blot
5 mlL Endotoxin
15 mL QC client refain
15 ml. CBSB Retain

40 ral Ethanol content by GC

5 mL Absorbance at 278 nm

1 mL Non-Red + Red. SDS-PAGE CB,




