WO 2022/072899 PCT/US2021/053260

Virus Retentive Filtration

Protein
solution

Virus

Reduction of Parvovirus (20 nm)

FIG. 1

SUBSTITUTE SHEET (RULE 26)

1/14



PCT/US2021/053260

WO 2022/072899

A E

HOEN NL°0
a1sep
Jayng
v# ulel] JA
_ 1sd 09 [dOYH
alan o c# ulel] JA
sSNONUIUOYD
0} [00d 4HA Z# uled] 4A
Ui/ qw
_ 0L-¢0 diNSsolg
L# Ulell A woJy Juany3g
< DIH snonuniuo)
A=
1sd 09

2/14

SUBSTITUTE SHEET (RULE 26)



PCT/US2021/053260

WO 2022/072899

2WNgze ndybnouyL 44A
poWlid Jaijl4 :SMJE)S & Ulel]
paUlld o} :SMIE)S ¢ Uled]
Buiysni4 Jayng :snjeig 7 uled]
Butiayl4 :snjejg | urel]
uones|i4 :snjeig weishg

44\ Shonunuoy) :q| Justuliadxy

€

11em asea|d - z uey) Joj ssalboid ur ysnyj Joyng :ebessa|y waishs

49314 SMUIA

Old

¥ 48414 81d

€ JoJ14 SNUIA

LA RS

C

€ 4914 8lq

| Jal[4 s

| pup— L — —

RRFRK

FRERY IOmZ
O\ e

luwwzel  Yigoy
© tal

fe|dsiq BuLiojiuopy wa)sAg JYA Snhonurjuo?)

SUBSTITUTE SHEET (RULE 26)

3/14



PCT/US2021/053260

WO 2022/072899

1s9] Aluboju|

189] AQubaju|

1s8] Aubau|

1s8] Aubaju

p# ulel]
C# Ulel]
Z# ulel]
L# uled]

A

awi]

SUBSTITUTE SHEET (RULE 26)

4/14



PCT/US2021/053260

WO 2022/072899

S 'Ol
(zw/7) Indybnouy] 19)ji4 SNJIA
oo_m b oo_o l On_vm oﬁ_u@ oﬁ_:u oﬁ_um

0

(m]

g O m B

O© < N O

0

=l o, ——
o)) B g m E

i

N2
(1sd) 4V 483114 SnJIA

142

Usep e#010A0 O yseph g#o10A0 O ysep L#o10A0 0
peo ¢#ol0AD E peoT Z#o10AD [ peo L #910AD E

SUBSTITUTE SHEET (RULE 26)

5/14



PCT/US2021/053260

WO 2022/072899

(1sd) ainssaud

9 "Old

(zw/7) IndyBnoay |
0001 oﬁ_um om_vw oﬁ_ﬁ oﬂ_uw oﬁ_um oa_:u oﬁ_um omm oﬁ_: 0
0
G
0l
Gl
0z L 3K 2

GZ _
L KK )
oA (L X X J
0¢ o %% % 0.
00000
GE - Aeoop xnyj Juesiiubig DO
0P
s¥{ |oainssald —o— XxN|4 &

0g

00l

00¢

o
o
™

oov

00g

(HW) xn14

SUBSTITUTE SHEET (RULE 26)

6/14



Pressure (psi)

WO 2022/072899

psi
35.0

30.0

25.0 1

10.0

5.5

PCT/US2021/053260

No pressure increase

|

NN

N

F3

rpH5

—7—40-mM-Tris=30mM-Citrate

M
B

[mS/cm

—8.0

—6.0

—2.0

—0.0

0.0

= —I4O-mM-Tris,-30mM-Citrate,—pH-S:S

| ' | ' | ‘ T
200 400 600 800

FIG.7

SUBSTITUTE SHEET (RULE 26)

7/14

i_



WO 2022/072899

PCT/US2021/053260

60
= 4414114 45 ]
[38. 26099, 20 1
50.02129]

Terminal
Flux Decay (%)

-20 n

Protein

Prefilter Citrate

T
%

5 100
Concentration (g/L) pH Loading (L/m2) Concentration

FIG. 8

SUBSTITUTE SHEET (RULE 26)

8/14



WO 2022/072899 PCT/US2021/053260

VRF Permeability (LMH/psi)

20
18
16
14
12
10

o N B~ OO

Constant Flow vs Constant Pressure VRF Permeability

& Constant Flow Constant Pressure

N

0

| | [ | | |
100 200 300 400 500 600 700
VRF Throughput (L/m2)

FIG. 9

SUBSTITUTE SHEET (RULE 26)

9/14



WO 2022/072899 PCT/US2021/053260

Virus spiked,
sterile filtered,
HIC
flowthrough
Taken at Max
uv

\

Prefilter Vpro —

Y

Prefilter Vpro —

Virus spiked,
sterile filtered,
HIC Eg/W
Buffer

o

FIG. 10

SUBSTITUTE SHEET (RULE 26)

10/14



WO 2022/072899 PCT/US2021/053260

Continuous VRF | 4-20 mA » Ethernet l/O
y |SyStI§m Analog Boards _ Ethernet Cor}gmvr\:z:ﬁion
, alves, UdepI, o5y |ConvertSignalto © TCPIP |7 Rridae
ressure and Flow | o » Digital (Binary) Protocol )
Sensors Digital 1
OPC OPC
Y
Pl
Syn TQ
Data Storage, Control Logic
Analysis and (MATLAB)
Visualization

OPC: Open Platform Communications

FIG. 11

SUBSTITUTE SHEET (RULE 26)

11/14



WO 2022/072899

Low pH condition

PCT/US2021/053260

Key

Starting material
F/TMAB2 VRF Load
pH: 5.00+0.15,
Conductivity:~8.5 mS/cm

Samples for infectivity

Unit operation

Reagent

0.2 um filter

Virus spike
0.1% viv MVM

Y

0.1 um filter

Room temperature hold,

1 week

Y

Filtered spiked load
t=0 h hold

Y

Filtered spiked load
t=24 h hold

Y

Filtered spiked load
t=48 h hold

Filtered spiked load
t=72 h hold

Filtered spiked load
t=7 day hold

FIG. 12

SUBSTITUTE SHEET (RULE 26)

12/14



WO 2022/072899 PCT/US2021/053260

High pH condition

Key
Starting material Samples for infectivity
F/TMAB3  HIC Pool , ,
oH: 7.740.1, Unit operation
Conductivity:~15 mS/cm Reagent
Y
0.2 um filter

Virus spike
0.1% viv MVM

\

0.1 um filter

Filtered spiked load
t=0 h hold

Y

Filtered spiked load

Room temperature hold, g t=24 h hold

1 week

Filtered spiked load
t=48 h hold

Y

Filtered spiked load
t=72 h hold

Y

Filtered spiked load
t=7 day hold

\ i

FIG. 13

SUBSTITUTE SHEET (RULE 26)
13/14



WO 2022/072899

PCT/US2021/053260

1.5

0.5

MVM LRF (Log10)
n

T
50 100

Time point (hours)

Condition

e 1 (pH 4.5, 30 mM)
o 2 (pH 4.5, 300 mM)
o 3 (pH 8.2, 30 mM)
o 4 (pH 8.2, 300 mM)
@ Control

FIG. 14

SUBSTITUTE SHEET (RULE 26)

14/14



