PCT/US2023/010096

WO 2023/133127

1/31

210
(OPTIONAL

30

2
(FEEDING)

COATING)

220
(SEEDING)

FIG. 1

SUBSTITUTE SHEET (RULE 26)



PCT/US2023/010096

WO 2023/133127

2/31

FIG. 2

50

SUBSTITUTE SHEET (RULE 26)



PCT/US2023/010096

WO 2023/133127

3/31

3

FIG

SUBSTITUTE SHEET (RULE 26)



WO 2023/133127

TOP OF IPHB

$0°60°6 200990 09
Ahns0%022929
_/ ke
30 bo
0000000000000
560000000
0000000000000
0000 0000
0000 0 ©00 0
©.0.0.0 00000
00 00 O poooo
o S50

4/31

MULTITUDE OF

MICRO-CHANNEL

OPENINGS ON TOP OF

-

BIO-BLOCK

CELLS GROW AND
MIGRATE INTO
MICRO-CHANNELS

oooo S
©000d X,
cooo op
0000( dalo
o000 00
co0o00d og
0000 00
0000d o9
0000 60
0000d oQ
o000 00
00000 00
oo oo oo
0000( [X
XX 00
0000 oda
loooo [-X-]

PCT/US2023/010096

SIDE OF IPHB

30

MULTITUDE OF
MICRO-CHANNEL

EXITS ON SIDE OF

BIO-BLOCK

3
N /30

~—T10

>

CELLS EXPAND OUT
OF MICRO-CHANNELS

N\
FIG. 4

SUBSTITUTE SHEET (RULE 26)



WO 2023/133127 PCT/US2023/010096

5/31

LN

2. (61 53

62 \
=
N
52
51\\
N
i _N\
]4-j 63

FIG. 5

SUBSTITUTE SHEET (RULE 26)



WO 2023/133127

6/31

PCT/US2023/010096

118 153 ‘/100
150
12 119
K (\
-’ 160 N e
FIG. 6
33 /
\ Rl/ M
o & STEP 1: ADD NEW
Jo e o] <> ] | 1PHBTO THE IPHB
o[ @ ] WITH CELLS.
Q [ > STEP 2: TENSION LINES FORM WHEN
@ S Gy
]%' j TWO IPHBs ARE JOINED TOGETHER,
—e 18 CELLS MIGRATE FROM ONE IPHB T0 THE
o 1 [ ] NEXT UNTIL AN EQUILIBRIUM IS REACHED.
bo)
% @2 QR @© STEP 3: AFTER REACHING EQUILIBRIUM
50 203 5] IN BOTH TPHBs, CELLS CONTINUE T0
52 o e, PROLIFERATE.
? |@ |® |_|©
N
~
FIG. 7

SUBSTITUTE SHEET (RULE 26)



WO 2023/133127 PCT/US2023/010096

1/31
WINDING
3
30
INTERIOR EXTERIOR
N J
A
FIG. 8A
SPIRAL

INTERIOR EXTERIOR
\ J

A
FIG. 8B

SUBSTITUTE SHEET (RULE 26)



PCT/US2023/010096

WO 2023/133127

8/31

NETWORK

EXTERIOR

SIDE

INTERIOR

F16. 8(

CELL SHEET

30

EXTERIOR

CO)

SIDE

Co X

INTERIOR

F16.8D

SUBSTITUTE SHEET (RULE 26)



WO 2023/133127 PCT/US2023/010096

9/31

SPHEROID

3 o

30 P >
INTERIOR EXTERIOR

J

N
2\
FIG. 8E

CELL COMET
TOP
33

DOG
o
ST, DR 3
O, ©,
o °°ooo;o° N
)Y arsoYo X 5 o
DG
O, QUYOU 2 X0 o
N 0 Y040
o RO ER7s o/ (o
DG [
) o 5O 0,
) g <
)
J o < o X2 30 | »
INTERIOR EXTERIOR

J

V
FIG. 8F

SUBSTITUTE SHEET (RULE 26)



WO 2023/133127 PCT/US2023/010096

10/31

SEEDING BLOCK

300

302b

SUBSTITUTE SHEET (RULE 26)



PCT/US2023/010096

WO 2023/133127

11/31

P90c
| tan

LI
| L

0y0€

0191

iy

0y0€

\
-

78101}

0z0€

(I

0z0oe

q20€

(I

(1

00¢ 1078 INIAI3S

SUBSTITUTE SHEET (RULE 26)



00000000000000000

12/31

% = SEEDED WITH CELLS OF INTEREST m = EMPTY
420 410

FIG. 11



WO 2023/133127

PCT/US2023/010096

DUAL-INFILTRATION ASSAY 430
= EMPTY — SEEDED WITH — SEEDED WITH
CELLTYPE T CELL TYPE 2/DRUG
10 420
N Y,
Y
FIG. 12
%: COL1/DOL1 - (L5 /DOL5
425 420 425 30 435 445
ﬁ: (0L 2/DOL 2 Eiﬁ = (0L6 /DOL 6
430 450
%: COL3/DOL3 ﬂ:]ﬁ =(0L7 /DOL7
135 y 155
440 U ] === oL
= (0L4 /DOL4 10 =p=m
(OL = CELL OF INTEREST
DOL = DRUG OF INTEREST m = EMFTY
A\ J

~
FIG. 13

SUBSTITUTE SHEET (RULE 26)



WO 2023/133127 PCT/US2023/010096

14/31

MIGRATION ASSAY

410 410 410

=
N
o

420 420 420 420 420 420 420

410 410 410
= SEEDED WITH CELLS OF INTEREST = EMPTY
420 410
FIG. 14

SUBSTITUTE SHEET (RULE 26)




WO 2023/133127

15/31

PCT/US2023/010096

DUAL-MIGRATION ASSAY
410 410 410
2050 40/L 430 L<as0 40 da by 4 L a
410 410 410
= SEEDED = SEEDED = EMPIY
WITH CELL WITH CELL
20/ TypEd 450 TYPE 2/ DRUG 10
FG. 15
20 DUAL-MIGRATION ASSAY
440
%: L1 /00L1 = (0L5/DOL5
425 ‘ 445
ﬁ: (0L2/DOL 2 gﬁé = (0L 6 /DOL 6
430 450
%: (0L3/00L 3 ﬁ:ﬁé =(0L7 /D0L7
435 455
_ - (0L 8 /D0L 8
N =

(

COL = CELL OF INTEREST
DOL = DRUG OF INTEREST

2\
FIG. 16

SUBSTITUTE SHEET (RULE 26)



WO 2023/133127 PCT/US2023/010096

16/31

8-CHAMBER OMNI TRAY WITH IPHBs AND SPACERS

490 420 425 430 435
D-aomgffle ol Al

425 \
E:\?= (0L2/DO0L2

430

=(0L3/DOL3 | Y

N
N

440

= (OL5/D0L 5
445

EE = (0L 6 /DOL 6

450

| ﬂ:]ﬁ= (oL7 /boL7

35 /" Hr 455
§= (0L4/DOL4L— i (A7 %4018/0018
440 445 450 455
COL = CELL OF INTEREST
d)OL = DRUG OF INTEREST CONFIGURATION 1 y
4
FIG. 17
8-CHAMBER OMNI TRAY WITH IPHBs AND SPACERS
=(0L1/D0L 1 71— - o =(0L5/DOL>5
425 ) Jﬁ%ﬁ'ﬁ' ] s
Y A L 0T
- /] /l =
o BT aT i ael
)y -.: 45 5445 45 45 4555455 i
%:(0[3/00L3 s G T S ﬂ:ﬁ:cmmou
A0 €440 T 445 © 445 T 450 T 450 TE455-£455
=(0L4/DOL4 =(0L8/DOL8
COL = CELL OF INTEREST CONFIGURATION 2a
N DOL = DRUG OF INTEREST  (ONE-WAY PARACRINE SIGNALING ASSAY) ,
'
FIG. 18

SUBSTITUTE SHEET (RULE 26)



WO 2023/133127

17/31

PCT/US2023/010096

120 440
8-CHAMBER OMNI TRAY WITH IPHBs AND SPACERS
= 0L 1/00L 1 7 o g = (0L5 /DOL 5
425 Y ‘ﬁ}‘ﬁ'ﬂ' oy T s
E:? piani NiSNilw =gt Eljé (0L 6 /DOL 6
=(0[2/DOL2 S ueurd o "
430 ey - = 450
45 1415 17450 430 17435 3455 ﬂlﬁ:&umou
i 'l -l%il 5 150 -"" ;
%:(014/00[4 S S A %:(msmms
COL = CELL OF INTEREST CONFIGURATION 2b
_ DOL=DRUG OF INTEREST ~ (TWO-WAY PARACRINE SIGNALING ASSAY) J
'
FI6. 19
8-CHAMBER OMNI TRAY WITH IPHBs AND SPACERS
420 mﬂo 425 430 m435 440
=(0L1/DOL1 = (0L 5 /DOL 5
[
425 445
i )\i 4+ i AN }\\ 4+ I L\ 2
= (0L2/D0L2 /e b e N e - =(0L6/D0L 6
430 T E T T 450
1 |1
S
=(0l3/DOL3i_£ v, . R = (L7 /D0L7
435 1 L 455
O N N —/ /
_ = (0L8 /DL 8
&' o Ny Ny N N r
COL = CELL OF INTEREST CONFIGURATION 30
__ DOL = DRUG OF INTEREST (PARACRINE SIGNALING ASSAY) ,

FIE. 20

SUBSTITUTE SHEET (RULE 26)



WO 2023/133127

420

%: (OL1/DOL1

425

ﬁ: (0L2/DOL2

430

%= (0L3/D0L3

435

§= 0L4/D0L4

18/31

8-CHAMBER OMNI TRAY WITH IPHBs AND SPACERS
420 425 440 445 420 430 445 450

PCT/US2023/010096

NN\ NI
440 445 420 425 445 450 445 450

COL = CELL OF INTEREST

DOL = DRUG OF INTEREST

CONFIGURATION 3b

(FOUR-WAY PARACRINE SIGNALING ASSAY)

A S S A A G a4 440
& Tl = (0L5 /DOL5
Yol N it 445
a1 el 4T al" 4l a]" &4
4307 435q %?4?51 435§ 44055455 (420 Eigﬂownou
2
I
AT5 11135 45‘%54151— 430 04555 azs 450
' H NN ﬂm’)ﬁﬂoumou
t ottt et e 455
L EF\LL
N %:cmamms

v
FIG. 21

/ 750

FIG. 22

SUBSTITUTE SHEET (RULE 26)



PCT/US2023/010096

WO 2023/133127

€¢I
AN
- A\
1041¥)S
L
VIS INI¥d HLIM
10w 1varodn) a10w 1varoam
g s
o~ 3
3
P
ww Q|
0. 00.

SUBSTITUTE SHEET (RULE 26)



PCT/US2023/010096

WO 2023/133127

20/31

/712

\

N

a/%
N\
NN

NN
%Mn/t Q
N ”/ \ ﬁ
\ l//“ N
N
NN
NN

/2/2/2/2,

(/4
Y
AL

",

7,
2/7,
202/

N ll/iﬁl/ll/l

olo|[o[d]oe[o|o|e[ao]e
o[loe|joe|d[e|[e|o[e[oe[e]e
o[oe|[d]o[oe|[e[e[e[o[e]|e
olple|o[/e|[o[o|[e|[o]e]|e
oo | o|lo|o|o|o|o|eo|e|le

/710

EXPAND TARGET

SEED WITH TARGET
CELLTYPE

/ 120

CELL TYPE UNTIL
(UBOIDAL MOLD IS

FILLED WITH TISSUE

T

LN LI
LA Z
RO
\

\/ ~
// -
./,/ 4. ~
N
QN
SN
=

iz

A-\\

T

s’ql/)//
S\

DISSOLVE
HYDROGEL

DECELLULARIZE
TISSUE

FIG. 25

SUBSTITUTE SHEET (RULE 26)



WO 2023/133127 PCT/US2023/010096

21/31

/ 730 / 735

REMOVE CUBOIDAL MOLD
o HILE AND STERILIZE VIA E.BEAM
OR GAMMA IRRADIATION
~
FIG. 26

/ 750

.~ FIG. 27

SUBSTITUTE SHEET (RULE 26)



WO 2023/133127 PCT/US2023/010096

22/31 760
/-

BLOCKS JOINED IN LINEAR CONFIGURATION (HORIZONTAL)
FI6.28

760

/

BLOCKS JOINED IN LINEAR CONFIGURATION (VERTICAL)
FIG. 29

SUBSTITUTE SHEET (RULE 26)




WO 2023/133127 PCT/US2023/010096

23/31

BLOCKS JOINED IN BRANCHING CONFIGURATION (HORIZONTAL)
F16.30

SUBSTITUTE SHEET (RULE 26)



WO 2023/133127 PCT/US2023/010096

24/31

BLOCKS JOINED IN GRID CONFIGURATION (HORIZONTAL)
FIG. 31

INITALLY SEEDED HYDROGEL

MACROSTRUCTURE

L

(‘

SUBSTITUTE SHEET (RULE 26)



WO 2023/133127 PCT/US2023/010096

INTERNAL PORE
MICROSTRUCTURE CHANNEL HYDROGEL #1

MICROSTRUCTURE

HYDROGEL " HYDROGEL 2
g Y,
~
FIG. 32B
3D NETWORK CELLULAR
FORMATION EXTENSTONS

PORE CHANNEL

D73+ (D90+ (D105+

[ PASSAGE 10 PASSAGE 6 PASSAGE 2

F16. 33A

SUBSTITUTE SHEET (RULE 26)



WO 2023/133127 PCT/US2023/010096

26/31
(D105+
(D73+ B
D 807 e = = S R
S & s S B
= 07- = = 40
£ 20 o £ 20
- 0 y - - 0 T T T
P2 P2 P6 P10
Y
FI6. 338

PASSAGE 2 PASSAGE 6 PASSAGE 10

—~
FIG. 34A

SUBSTITUTE SHEET (RULE 26)



WO 2023/133127 PCT/US2023/010096

21/31
SENESCENCE
60_ kkkok
=
2 40
=
<
=
g -
&
0_
P2 P6 P10
|III2D =30 |

FIG. 34B

SUBSTITUTE SHEET (RULE 26)



PCT/US2023/010096

WO 2023/133127

28/31

3D ASC-CM

2D ASC-CM

7% \\

-

S

W§§$

22-HR

trae .

¢ 19vSsvd 9 39vSSvd 01 39vSSvd

IJ

J

.35A

FIG

SUBSTITUTE SHEET (RULE 26)



PCT/US2023/010096

WO 2023/133127

29/31

(o0, ASanonas puno

FI16. 358

SUBSTITUTE SHEET (RULE 26)



PCT/US2023/010096

30/31

WO 2023/133127

Z \ ..... \\\\ &E 4 o

1Y A BraRY

FIG. 35C
SUBSTITUTE SHEET (RULE 26)



PCT/US2023/010096

WO 2023/133127

31/31

Taratian

" < <
R, e NN B e Y ey &
ROURS 08 ol Bavens o s d
PR ORT-ITRATTIES
SRS R ;}\.3&;‘% RER W FRRE S W RN

«2_3\

-
™

ST 11y

F16.35D

SUBSTITUTE SHEET (RULE 26)



