WO 2013/086183 1/35 PCT/US2012/068233

100

/

FIG. 1A

110
Remove excess fluids

v

120
Dissociate tissue

130
Remove debris, fat cells
and/or free oil

v

Remove RBC
150
Concentrate cells

v

Wash cells

140

160




WO 2013/086183 2135 PCT/US2012/068233

FIG. 1B 200

210 /

Pre-condition tissue

v

220
Dissociate tissue

230
Refine released cells




WO 2013/086183 PCT/US2012/068233

3/35
FIG. 2A
300
340 /
Sample
350 339 305
\ /— 360

" \\

owI .| Conditioned
Contro 7 Conditioning Chamber \’ Sample
Device
// - \ 325

Rinsing
Solution

315 \
335 310
l 345
Waste
Container
320 —




WO 2013/086183 PCT/US2012/068233
4/35

FIG. 2B
T 1370
! Stopcock
Inlet : > : > Outlet
i L < 330
[ Syringe !
380~ 1 |
Flow Control Device
FIG. 2C
V1 CV2 !
Inlet —i%l\l—-%l\l—i—) Outlet
A ST 330
| Syringe !
380 1 ;

Flow Control Device



WO 2013/086183 5/35 PCT/US2012/068233

FIG. 2D

400 340

Sample
Sample 405 Processing
/ [—/ Device
430

\ 415

\
Dissociation ) L.
) Dissociation Chamber
Solution

425

BN ;

445

i 420 i

i Cell Refinement E

! Device :
455 .| Refined

Cells

440



WO 2013/086183

FIG. 2E

500

350

Rinsing
Solution

430

PCT/US2012/068233

505

6/35
340
Sample
330 515
\
\ Flow &
Control 510
Device

o — Flow
';SCI)C'?t'On>% Control
olution [/)evice

First Chamber
(Pre-Conditioning &
Dissociation Chamber)

% 525
330B
V1 V2
520 530
Waste Cell Refinement
Container Device

.| Refined
“l , cells

440




WO 2013/086183 PCT/US2012/068233

7/135
FIG. 2F
500A
350
340 /
Rinsing
Solution Sample
540 v
\ / Cvi
\
Volume Measuring
Device
A
CVv2
Dissociation > i
\ Solution Cv3 Pre-Conditioning &
\ Dissociation Chamber
430
V1 V2
52 530
Waste Cell Refinement
Container Device
.| Refined
| cells

440



WO 2013/086183 PCT/US2012/068233

8/35
FIG. 2G
350 340 500B
Rinsing k////
Solution Sample
540
\
\ .
Volume M-easurlng sC1
Device
. . . \/
DssTu§Uon > EE§§SC2 51
Solution First Chamber
/ (Pre-Conditioning &
430 Dissociation Chamber)
SC3
52 530
Waste Cell Refinement
Container Device

.| Refined
Cells

440




WO 2013/086183 9/35 PCT/US2012/068233

Tubing 500
Port 2 ﬂ /
Port3 __ Port 4

Port 1 |
( .\E \ . \
of | || o o

FIG. 3A

.\

| —Mesh 1

Chamber 1 Chamber ?

Connector 2

[ » |

Connector 1

/Mesh 3

Chamber 3 o
Chamber 4

o

,
|~ Port5




WO 2013/086183 PCT/US2012/068233
10/35

FIG. 3B FIG.3C

Support tubing

~
‘N
-

Plastic sheets

500 Chamber 4

Chamber 4



WO 2013/086183 PCT/US2012/068233

11/35
P Port
H\
Y ~
5 \T.!\\\ \\\\\ -
II \\\ ~
11 o .
I 11 ~ \\\\\\\
11 1 \\\\ \\\\\
L SO
N 11 \Ill 11
FIG. 3D T Mesh 1 o
1
:: 11 11 11
Ty 11 11 11
r 11 11 1
it tt
1
11 11
Chamber2 e i
AL oy
e I
\ /s RPN 1
S~ oy
('\Y‘\- N oy
TTeal N LT
Mesh 2 S.. RN L
\\\ l\\ "
\\ 1 '
\\\\ y}
\.-
Plastic sheets
Chamber 2

N 500




WO 2013/086183

Chamber 2

12/35

FIG. 3E

Port

»n
/Mesh 1

Plastic sheets

PCT/US2012/068233



WO 2013/086183 PCT/US2012/068233
13/35

Tubing 500
Port 2 ﬂ /
L Port 3 Port 4
o

Port ]\E

FIG. 3F

L 1
.\

- \
el Lk 1
o—Mesh 1
Chamber 1 Chamber ?
— o
Clamp 2 — ~Mesh 2
/\lCIamp 1
. 1 / Connector 2
Connector 1 ./
’ ™
/Mesh 3
Chamber 3 i
Chamber 4
@© =
. I
\ ) N/ D clame 3




WO 2013/086183

FIG. 4

14/35

Port1l Port2 Port3

PCT/US2012/068233

600

/

Connector 1 —

N 4

Chamber 1

- Mesh1

-~ Connector 2

Chamber 4

Chamber 2

—

— Mesh 2

| Connector 3

Chamber 3

O

L — Mesh 3

e

Port 4



WO 2013/086183

FIG. 5A

Port

15/35

Chamber
610

R

Port

" 1
|
|
|
,:/ Mesh 2
|

PCT/US2012/068233
FIG. 5B
Port
Y S '
Bonding {|, i {, ;:Bondlng
site 1 T site 2
1 1
I I
I I
1 1
1 1
I I
I I
: :—— Mesh 1
I I
I I
1 1
1 1
I\ '
~ ’l
1 & v“I‘\\ (.-""“‘I‘\ \ .
B‘Ondlng U ‘ \ I Bondmg
site 3 \: \: site 4
| 1
I I
: :——— Mesh 2
| 1
//ﬂ e

Chamber

610

Plastic sheets



WO 2013/086183 PCT/US2012/068233
16/35

FIG. 6A FIG. 6B
Inlet Port Inlet Port
~
N
I _________ N I l
| | 1
I
| | |
| | ,'
I | h
| | 1
: Chamber I ;
|
| 620 \\I\ :
I I MeSh ,\
| |/ ! ™~ Mesh
| | !
| I 1
: | '
| | 1
| | 1 N
1 I h Sheets
1
: : Chamber I /
I
I . I 620 p
e - — - N | ,

QOutlet Port QOutlet Port



WO 2013/086183
17/35

FIG. 7
Inlet Port

Chamber
630

___Vé_______

: Mesh

\

“bgmm e

——

- Sheets

)

Qutlet Port

PCT/US2012/068233



WO 2013/086183 PCT/US2012/068233
18/35

FIG. 8A

T™Inlet Port

Mesh pouch

I Sealing rim

Chamber J
640 ™ Outlet Port




WO 2013/086183 PCT/US2012/068233

19/35

FIG. 8B

Inlet Port

Mesh pouch

Sealing line

I N

P Sealing line

r———————

. ~
Fold line ~S4

Outlet Port _ | Flexible
] sheets

/

Chamber
640




WO 2013/086183

FIG. 9A

20/35

PCT/US2012/068233

— — Inlet Port

Mesh

/

Fold line I

. Chamber

AN Sealing rim

| N

N~

-
-
-

d

QOutlet Port 1

FIG.9B
U
I
: |
1
Mesh __:_:
\ o
S
I
o
r
: |
L L

QOutlet Port 1

Inlet Port

1
1
1
1
1
1
Fold line /:

™ Outlet Port 2

Chamber

/ 650

Flexible
sheets

QOutlet Port 2



WO 2013/086183 PCT/US2012/068233
21/35

FIG. 10A

; i
! /
N Chamber J
Cd
\\\~~ ”'I
~\\ ”,l
~,
\\~\ ”'1
s\‘ ",f
Tubing 1
Plastic sheets P
Cut out
L~
'
Tubing 3
"""""" "x‘\
)
Chamber




WO 2013/086183 PCT/US2012/068233
22/35

FIG. 10B

Tubing 1 =

////

Tubing 2 \

M

Tubing 3 Cut out

Plastic sheets

AN
s

/



PCT/US2012/068233

23/35

WO 2013/086183
1\ Insert to wash solution bag

FIG. 11

Spike

Spike port

R

NN
N

Q

$

i

500

Clamp 2

\l, Connect to a syringe




WO 2013/086183

PCT/US2012/068233
24/35
FIG. 12
700
N
\\ Spike port
\
\\ Port 2 Port 3
N
N, oy -
Port 1 Port4
{\hi riber |
First Mesh ~i Chamber |
A ; -}
M‘“’ﬁwﬁ
\\\\ ,@""‘*W“ wj@‘m\ """"""" ™
! ™ e
i T M‘-ﬂ“‘
.»-"*":\' %,
Stopcock \\ ,
e N
l"" b “‘5
Port6 | | -
Charber 2
Chamber 3
Second Mesh _{ {
\\ ~
\\ ,f’“'&




WO 2013/086183

FIG. 13A

Spike

PCT/US2012/068233
25/35

800

\§ Connector

\
% Port1
X
Stopcock 2 ) o~ o R
[} Rowd :
11
11
Syringe 1 \
1
\ Mesh 1
1
11
11
\ Chamber 1
R 1
Syringe 2 \
1
11
“\3-«“\""“‘.‘
“M.\A.\nw""‘“N\“N‘::““m \.w'-*";?f‘t\\:f
Stopcock 3 R PR
Stopcock 1 —
; i
| i
1 3
1 3
1 3
Mesh 2 ! Chamber 2
Chamber 4 ] f
1 3
\ 1 k
] Chamber 3 ! 5
! Cut 1
i i
1 3
1 3
1 " 3
i i £ 5
\:c\ 1
N ! z
,,,,,,, SN g g ;
Pressure Port 0 \\“\\;’,‘\:\:ﬁ\‘ . i i

Outlet Port




WO 2013/086183 PCT/US2012/068233
26/35

FIG. 13B

Chamber 3
Bonded / Bonded

/—/ Cutl

FIG. 13C

Chamber 3

Bonded /

/JL d

==---—::j T e —
Pressure Port OZN_ _____:/

* ]

Chamber 4




WO 2013/086183 PCT/US2012/068233
27/35

FIG. 14

b P
R ! Y Ty
i

500

Downstream Processing Unit 1000

(DPU) ]




WO 2013/086183 PCT/US2012/068233
28/35

FIG. 15A

Cell inlet \\\//‘/ Buffer inlet

910 °!

° |
(-]
Cell outlet ‘/ N Buffer outlet



WO 2013/086183 PCT/US2012/068233

29/35
FIG. 15B
Cell inlet
Buffer inlet Buffer inlet
o
\\x\| o W
e |
920 °
\ l i . i l
L o |
o
o
74NN
Buffer outlet Buffer outlet

Cell outlet



WO 2013/086183 PCT/US2012/068233
30/35

FIG. 15C

Cellinlet —> o o | <— Bufferinlet
— °O —
i _— Pillars
°Q//
930 o,
Al
o!
O
o
_J.0\___
Cell outlet «<— o ! —> Buffer outlet




WO 2013/086183 PCT/US2012/068233

31/35
FIG. 15D
Cellinlet —> o o ! <«— Bufferinlet 1
) ° a2
i
Vi L
! Buffer outlet 1
940 — . ( —>
° <— Bufferinlet 2
N
o

U

Cell outlet «<— o —> Buffer outlet 2




WO 2013/086183 PCT/US2012/068233
32/35

FIG. 15E Cell Buffer
inlet inlet

b

950

N\

Cell stream

OO0 0—-0~0~0-0=0-O-

ra—
(]

O
O
O
_— Array of posts
%
o’

Cells ———\""‘"" O
\o° Ool Buffer stream
Microfluidic channel //o OO
° OO
O
° ; 0O
Vo

Cell Buffer
outlet outlet



WO 2013/086183 PCT/US2012/068233

33/35
FIG. 16
o[ —|=' O O
%
o : C
I r
L
O O
ﬁ%}
Y Fal II L
' " N
Microfluidic Device Unit
Downstream
l — / >Processing Unit
] o0,
Collection Bag _ 1000
[ Waste Bag
[E Syringe (L )




PCT/US2012/068233

WO 2013/086183

34/35

SN

\m»oozmooaavcoa«voeowwﬁoaaoooosqoooa

PHORHOIE IR K

N Sha e

R

GGQOxn.o.u»m«n.o.“»0000\\700&\\

Wan»oamaaaonxQOcan»coawoo«a

CRACLHLOTREBEOTEIOVANY

REQOBLLIGORECOs 0BG

SN

SHNSEEURIA R

S LEHONEGORIEICOTIEICIRUO

PELECORIEITOEUODRBEL

FIG. 17

1100



PCT/US2012/068233

WO 2013/086183

35/35

<
o0
i
mu.
e

FIG. 18B



