1/80

| Ol

d3dd
uoisnjuj

o0 %

% MVHL Uonejnuo4

L

SN

HE
w

00¢ 00¢ 001
uonesypow uone|os! 3
1SeAIeH uoisuedxg Oneuas) UONBAOY| |juswyouug

sisalaydy/
uono9||0D

ol

oLe

)

74

)

oLl



2/80

¢ Old

d3¥d 20 %
uoisnju] @ MVHL uoljenwio-
Im,lw\mm.m- n

T\ g

uoneoyipow

Ol]aUsS)  UONBAIIOY

200¢ |
NS
|
00¢ / 00l
@ / L |_H_/>oo L2 w
uolespOLW uone|os! g
1SoAIeH onsues)  uoneAndy| [eswyouug

sisalaydy/
uono9||0D

sisalaydy/
uono9||0D

\

\ Sisalaydy/

All

\ _ "

\ 9002 L{ ] aoie _

|

uonesypow _

uoisuedxg  OI]BUSS)  UOIBAIDY -
oLE oLl

B00C

\\ uonos|j0D




3/80

1444

ey

€ Old

12°14




454

442

s

464a

440

| | _466a

L

i

468e

- X

464e

464f

X

468f

| | _466¢

L —

| | 466e

-1-466f

450

446~-

Ay———

L

A

-
-

470a

.

474a

FIG. 4

444

.

——4.—
-
-
-
P T
-
-
-
-

.

470¢

474¢

?q%

L

FIG. 5

[

L




5/80

448
450 /
476a-_| 1784|4780 |478¢c | 4764
ocH o oo 1
476b |476¢
e
FIG. 6
T 436 A4 | 440
%2 1 A,
l/ 422
450\,4,,484?[% on
_'(I l 490 484
\\\L V\-/444
‘ 4
446\_,\\‘ G |



410

FIG. 8



FIG. 9



8/80

410

=

i;‘; 504 412
540 '\:|&J|jﬂ ‘
510 / 544 5:(38 506 542
416 \ I | N l____E;_53_6 ______________
532? | | . —
534 5 ;
502 516



9/80




10/80

X[/

i

i,

:’: g : A l\
i '."*" SRTLD

600

DI AR

4
PR O T %
7 vy
R i QR IR O

FIG. 12



11/80

0L9

009 \\

0cvy

9€9

€l Old

¥G9

099
1414

oLy

¢99




410

600
/

420

622

624

12/80

610

FIG. 14







14/80

ommx\\\\\

91 'Old

899
999 99
v/9 049

999 ¥99

¢99

¥G9

089

¢l9

14214

089

099
06¥
0S¥
9.9
| {evy
0
8.9

¢G99



650
'

15/80

FIG. 17



16/80

799 ¥99 99

289 — |

89 : N ~\ \ ~ .

ﬁ‘ I o T Mmﬁ
L \‘ mUUuu@ﬂWU 1D

— :6 T AUHT,H

0 AUUuuﬁﬂﬁU 1D
= Y n) (g ( T1D
— | ] AMUHuuuQnHOV S5
— Y Al (

L AMuUuHmﬂﬁU D
——— M) T ( mvTu
\H_ | {1
, | _ ﬁ mUUuu@ﬂmu 1D
4 o :

99

¢99

0S9




17/80

666

} 666

O OO0 O 00 O0O/00 0

FIG. 19



18/80

vey 0cy vy
/ /, [
—— o =
al @.’ — - oLy
B9/ @ / ° |
N /
8 8 N N !
q9.¥ . SR ?
0 i Q / i
0 h NN Q W __
¥29 N
i !
0 N h Q N {
| S IS So—
y8Y
(=]
oro\ VA —1 F : =
/ | “u_ /\ _ o
= X A/
) ) )
59 059 259



|

631

490 450 442

652

FIG. 21



20/80




21/80




/4
-‘\\.}l\l\.\ DDDDD
Y

oooooo
ooooooo

cccccccccc
--------

oooo
ooooo
ooooooo
ooooo
/A8 e
ccccccc

ooooo
W

=y

- \)
A
7, LY ;,'
7/ (PR ‘

///} / /4 YA ///: S/ ‘?
4K YP VNS NS »
; \v/ 3 4 fa / £l g dd 13) {7

/ D). W &
,// D ¢ Q A’
/ \ / A 7
20 D
7\
i 7
(R4 y
L—_ \\ /‘_ " N —
5 AKENTN
X = ), —_— X
J VD )/
i_’_)_‘,/ Z? e
A\

FIG. 24

722



23/80

9¢€/ —i
ovL—

veL

cel

[ —¢cl

[ 9G4
[l —9vL
(|| 094

¢9.

ir—0cv

0L9
8.

8L

(474

L gez

[~ 9¢.




712

v
o]
N~
o
N
N~
¢
(o]
N
S
v
q—< N~
N~
(o]
0 — | (9]
N ©
N~
T
o
<
~ ©
— <
N~
(o))
mh
N | N
N
<
N~
(9]
Y
N~
(9]
— ©
<t N
Te]
N
< .
™~ ~

FIG. 26



25/80

764 762___ 759
\ 752 758 754 196 762
| L/ |
° \ yA|
H | 754
>
(5> 758
¥ s

00

756 A A ﬁ% | | 759

1748
760 \//\@

— /

746 762 764 764 762

o]

o=

2
—lof—
(@]

===




26/80

764 e 8

752~

O

©
756 759
56 ©

O

FIG. 28A



27/80

] 761 i
o
754 hoy z{l / O« 754
[
Cf/t[ [ !
o [ |-
- ]
/ ©
766
<| — 758
766 -
762 ! \S [__C@/ 1
o ] o
= ]:r 754
754 by = 4
o o
722 761

FIG. 28B



700

768

71\0

726

770

28/80

@0

.......
......

.........
.....

718
712

FIG. 29



29/80

774




30/80

712
746
(0)(0) (0) (o) (0)
748 E=——
— 740
oon, | 657
—1 000, 210
™ o
ODJQ -o
Lam
K—  |of -
750 | e — |
J:IS:ID o
s (k= Y
K= | .
oD :D ] 732
o [ K— [H|s°
730 o>/
/) r ]
744 736 734 726

FIG. 31



31/80

\ | 712
\ ¥
[ Ih:l
—
746
722\~ 724
o
OOJél =] Kel® ( — O Foo
748 | | =0 | S Q;;[ S
D ()
Bem = = R 740
DO @ of |d - 9 ol |1 |
SHT — — 657
- I:||'I' °D =

1l
1=1
=
[«

lo

750 —]

| 732

o |

s e A
kLT i

730

10
)
-]
o o M
o] L 1]
O
°
[
o |
S




32/80

€e oOld

ecly
¥Z9

oLy

. ¢cl
0€L

o N\, 7

004 \\




700

710

736

744
A

738

742

A Y

[a]

33/80

O]
O]
500
)
= B 2 GG
- ek
o] pooe
)
-— 5
on = e ooy foed o
=ea TeooooNo000060000] fooo
- BT 0000000000000 000000000d foo —— N
- o 0000000000000 0000da000a00000 )
000 000000000000 bbLLLLD00000000p000000000d oo
CECOOEO0600000000000000000000k0000000000] [oo
B E60000000000000000000000000000000000000 0000600000d koot
000000000000006600 YY) 8 66666000000| L0006
GRG0 66000000DDDD000 60 000000000000000000000qd booo
00 R 000000000, B OGGo000000000000000000 voooo) foood
() 0 0000000000000000000000000 cooooood Booo
00,0 OB B6.0.000000006000000000000000 o) 660)
OO OG666000000DDD000 )
000000000000 000
oG
— M W
=
L] o
J
[-]
o o ° °
-] o
o
[-] o
[ (-4

722

712

624

FIG. 34



34/80

Y)ﬂ
AP

FIG. 35



738

442

450

35/80

490

456

492

FIG. 36



36/80

FIG. 37



37/80

FIG. 38



38/80

\Wu f/é;\
0 ) e
\ 778
| O
il A
L1
© o © =
@
e £
g e 5 Vo)
? 6 o
\ — 780
NG




39/80

k

[ |

i

H

B
Db

)

| o & ~—

R

_W [ J
.____ P .J._z = I .| _,/_
N — ,

| I |

_u_ll_ n [ 1T In n |
)
"1~ €61

061




40/80

FIG. 41



41/80

99/
| | — ——
e / :HD_ | M/t
— o Ll © /
\« © \ \
oby @ ..... / \h—_ @
12°7 A gg) =
29.
208
70G

oLy



42/80

_
008 008 \» 008

oLy



43/80

dy

M.
| e
=== — """"" ‘\
s T e ot A i N
5 . |
- \\\ _— r h §
TIIIIIMMM"#MMM"HMIII _ __
''''''''' m"" ""‘, -
— """""" = “'”“"""" ''''
i F——=Jo=3=== SSEmsss
\ i Pt
i “ llﬂll
""&l """"""" -— ~—
,'““”m“”““ ,,,,,,, [ "'—.’ ,,,,,,,,,, :
[ ——— R S S [
_, e =
) Iy g
(RN _ ﬂ l
/ / _ j
AN / |
AN / |
N ‘ .
\ // _ .
W e | _
) L
N\, ' j
// ! —
lllllllll I~o { ,
""" nd — —
V\IIIIIIJL
P - — ~
\\\ ,""’l"' ~
lllllllllll lI.rI/
——— |

FIG. 44






700

736

710

45/80

"»

N7/ —

712

FIG. 46



46/80

N/

810
730

FIG. 47



47/80

-~ LT T ET=30N
e L i RNV \
== \ [

S oo AW ANy
B S ———- e Tt
(R \ =

F——+f-tF——— N\ L et i
T Uy e

712 —

—812

- 730

810

FIG. 48



48/80

s I~

= v/
/ o 1,70

/v m
YA

7

°
AN
-—
o (s 0]

n
il

FIG. 49



49/80

0G Old

(0159 \ |

€99y aziy  Pely

|

e9/V oL8
!

/=\~

¢l8

474

004 \\

Y s

0L




50/80

LG "Old

»
‘ e
5 ; Sl
K e st -
N T
s B
S

k2
) 35, AN Sl 8.
e RS
A B
Bl N KON

. X
@,\9&%’ V‘

e

N
=
e

0¢8



51/80

700
;o




52/80

€g Old

8vv
<

oy iy

0cvy

vev

ovy

00y




53/80

eZLY

8vv
<

L 1

sininininis

ovy

00y

vev

olv

cly

)
—

_ | oL
_f

oy iy

0cvy



54/80

8vv
<

ovy

00y

| 5

| 5

| 5

[ o I o R |

| 5 @

P99P H — owv — o]
| il —
_ . % 1 |
L Soat———iX | 1|1 02y
_ oLy
| lE14 bep | | 49_\
| — AR A |



96 'Old

1474%

8vv
<

>

9Gv / Joyy Jiy

_ |

—]

| -5 - | _

_ mw oLy

| lE14 bep | | 49_\
m uv4 — T _

cav H

55/80

0cvy




VASEO =

1474%

8vv
<

qzly gl

9Gv / Joyy Jiy

FHx—

¢ % ] |

L . | [A%1% _ | 0Zv

Hx—t mww 9Ly

| x—4| ¥S¥ bep = _ 49_\
r Tﬂl A%y

cey

56/80

cav




57/80

cav

8G Old

8vv
<

oy iy

0cvy




440
/

400
/

58/80

444

> < > >

410+ |1 |

420 |

FIG. 59



59/80

1474%

qcly

mNNﬁx)g

09 'Old

<>

< >

>

8vv
<

gey

oy iy

ocy
0cvy

ccy



60/80

19 Old

1474%

8vv
<

qcly

— oG+ / 40Uy Ay

X gey | L I\t 9z

6o | ﬂ _ Lzzy

EESEE|
i

T oo



61/80

1474%

8vv
<

Buneod Ny

|

|

|
ezsy 1L

!

b

oy iy

oGy

11T ozp

8EY |
_ ocvy

T@@ J | Lzey




1474%

8vv
<

62/80

ray or | — [
88yl |
o8y

oy | I
- mwv 4 | |1 Ocv
-OLY

pey i ] _o_‘v

ﬂ_ — AR a




63/80

1474%

| -
| H
_ _I [ I - i
ezl L jﬂ a ¥

vy & e — (]
4314
FX— ! 88y ] K ogb
HD<d—e # f _
- m|wv i | |} 0c¥
| 9Ly
¢ vey [ 1]R7
d— udw _Hv N_‘v>m |
cey




64/80

1474%

G9 'Old

ecly i

T T T T

< >

>

8vv
<

oy iy

vey

S il

ovy

00y

cly

0cvy

137




65/80

oLy

cly

oy iy

[1°0CY

137



66/80

1474%

\ : ......... : «

epsp\ D DA 04 B4

’A_‘___

eZlY

b

1

B

H G oGy —sows v |
i H
X gey | L I\t 9z
o |1 0

ey

[RESEE
=
U

m“
ySh _ | oLy
X “ _
089¥
ol
009¥

T oo

ovy



67/80

: ......... : -

_I- T ___T-
37
A
)
8
)
8
\y
A
)

osr | — [
L It ozy
I _ 0cv
BRA44
” oL oLy
vey AH_L _
[A%4



68/80

\ : ......... : «

_I- T ___T-
37
A
)
8
)
8
\y
A
[ ]

oy iy

i
X L It gzp
—> _ 0¢v

ey

ﬂﬂHMMH|;

vt _ | oL
. N “ _
agov

4
q99¥
A

00y



69/80

440
/

;////400
&

444

—

Cd A G

456
[
&
478d

|

280d

FIG. 70



440
/

400
/

70/80

444

Air filter

> -l >

FIG. 71



71/80

\ : ......... : <

ySi aml_x_l _ | oLy
. N “ |
agov

H ) Joyl Iy
1t
X L §
. |

BRA4%

|
q99v
\

0ov

ocy
0cvy



€/ 'Old

1474%

\ ﬁ ....... : «

>

72/80

osr | — [
X - L I 9zp
" 4 ) 25Y 8eY ._ || oz
@ 444
ogy —>
_ oy
X “ |




73/80

144%

—I-

T

_1-

mNNv\)L

ﬁ% .k\\wv¢

[y iy

8EY — |

12°14

Q891

!

oty

="

ocvy
0cv

BRA4%



G/, Ol

1474%

\ ﬁ ....... : «

>

74/80

osr | — [
X - L I 9zp
" 4 ) z5Y 8eY ._ || oz
@ IR444
ogy —>
_ oy
X “ |




75/80

144%

—I-

T

_1-

mNNv\)L

ﬁ% .k\\wv¢

[y iy

gey — |

12514

q89v

!

oty

="

ocy
0cv

BRA4%



76/80

PZLY

8vv
P

[y iy

gey — |

It ozp

_ 0cv

BRA4%

| oLy

i




926

930
938

940
950

934

936
018

920

912

922

‘-lm

M

O

77/80

924

Qo2

FIG. 78

926

900
;o

926

932
948

046
942
944

960
914

916

952



78/80
, 1000

1010% Platelet & plasma reduction }————1'

____________ Yy
—————— + Wash beads (dynabeads) ; }---1012

)
1014 Transfer cells to process bag ~ }---
| 9}

______________ |

----- { Store portion in PFstore bag rv1016

101 8\{ Inject beads (miltenyi, stemcell), ]

or re-suspend washed beads (dynabeads)

'

1020“[ Incubate beads & cells } ——————————— : 1022
I Voo _—
;{ Sedimentation wash ‘L__
I\ (remove excess nano-sized beads) )I i
¥
———————— >{ Store portion in incstore bag }
Y 1024
1026% Isolate bead-bound cells with magnet J(-JL ----------------------- .

1028“[ Rinse & isolate residual bead-bound cells} ———————

'

1030“[ Collect isolated bead-bound cells J

| 1032
Y N
[ Release cells from beads (stemcell) [—

)
T
]

Y

{ . . .
B Sedimentation wash / concentration ;

[Com'pleted! ]< ____________________ 1034

FIG. 79




79/80

[AXS

8Ll

| (gad)
$S920.d

¢G6

7

oo:\

422




80/80

480

;o

Actuate 1st pump to pump fresh media | 482
to bioreactor vessel

Actuate 2nd pump to pump spent | 484
media from bioreactor vessel

Acquire mass data of bioreactor

- 486
vessel ~

488 490

J

Mass of
bioreactor vessel
constant?

Yes Adjust operational parameter(s)
of 1st pump and/or 2nd pump

Maintain operational setpoints of 1st | 492
pump & 2nd pump

FIG. 81



