WO 2025/114753 PCT/1B2023/062042
1/34

100 \v
% PCL + Collagen dissolved in 90%
R . placialacetic in water
Mass ratio of

\§ ® o

Flow Rate = 0.3 mi/min

N

¥

Power Supply

HO-18 kV Y Distance\= 18 cm

rid Colfector

Mandrel NS

FIG. 1



WO 2025/114753 PCT/1B2023/062042
2/34

Petri dish cﬁntaiﬂing crosslinking solution:
Glutaralydehyde/EDC-NHS/Riboflavin/Genipin
/Paraformaldehyde

FIG. 2A



WO 2025/114753 PCT/1B2023/062042
3/34

200B
\,

e

o

Scaffolds are treated with oxygen plasma for at least
5 min and 60 kHz at 20 W and 50 scem oxygen

FIG. 2B



WO 2025/114753 PCT/1B2023/062042

Transmittance

4/34
2945,
C»?H
w (A) PCL
(B)COL
[ \,\/’ T T W\
/ ' N (C)PCL-COL
3300, 1650, 1550,
N-H C=0 NH

4000 3500 3000 2500 2000 1500 1000 500

Wavelength (cm")

FIG. 3



WO 2025/114753 PCT/1B2023/062042
5/34

N

FIG. 4



WO 2025/114753 PCT/1B2023/062042
6/34







PCT/1B2023/062042

WO 2025/114753

8/34

1000 More

800

0
Diameter (nm)

60

400

200

_

(<,) ebejuasiag

I
o
w

FIG. 6C

FIG. 6D



WO 2025/114753 PCT/1B2023/062042

ress {MPa)

Tensile st

9/34

700
\,

=
o
|

(0.12, 0.43)
y=5.2782X /" a0

o
£
|

=
w
|

o
ho
|

o
Y
|

0:0 1 1 1
0.00 0.05 0.10 0.15 0.20

Tensile strain (mm)

FIG. 7



WO 2025/114753

Tensile stress (MPa)

10-

PCT/1B2023/062042
10/34

800
\v

{0.35,8.8)

| | | 1
0.1 0.2 0.3 0.4
Tensile strain (mm)

FIG. 8



FIG. 9



WO 2025/114753 PCT/1B2023/062042
12/34

100+ o
90—
80—
70-
60—
50—
40 -
30—
20—
10+
0 .

350 400 450 500 550 600 650 700 750
Wavelength (nm)

ittance (%)

Transmi

-©- PBS - Ominplasma -8 Unfreated

FIG. 10



WO 2025/114753 PCT/1B2023/062042
13/34

100+
90+
80+
70
60+
50+
40+
304
20+
10
0 T T T T T T T 1

350 400 450 500 550 600 650 700 7580

Wavelength (nm)

Transmittance {%)

i

-©- Glass slide -« 30 min plasma, 18 h EDC/NHS ,
-m- 30 min plasma, 1 h glutaraldehyde -8B Untreated

FIG. 11



WO 2025/114753 PCT/1B2023/062042

14/34

1200
\v

After 120 min plasma

}.4

After 40 min plasma
Before plasma treatment {grid coltector}

Image of scaffold en
glass cover slip

N

Fibers under
fight microscope

SRR

FIG. 12



WO 2025/114753 PCT/1B2023/062042

Transmittance (%)

15/34

1300
\,

100

90—
80—
70+
60
50—

feeasss

104

0 | 1 | 1 | I 1 1

350 400 450 500 550 600 650 700 750

Wavelength (nm)

-&- Glass slide -m- 30 min plasma

-4~ 15 min plasma -& 5 min plasma

FIG. 13



WO 2025/114753 PCT/1B2023/062042
16/34

1400
\v

|50 min plasma |

T
1007 o—6—6—0—0—0—0 N
90 \§§\ .
< 80- ' -
b , N
g 70- M -
& 60— !
£ 50
E 40+
g 30+
= 204
10
0 1 1 1 1 1 1 1 1

350 400 450 500 550 600 650 700 750 | 60 min plasma
Wavelength (nm)

-0~ Glass slide -m 90 min plasma -4~ 75 min plasma

-8~ 60 min plasma -+ 30 min plasma . @

|30 min plasma |

FIG. 14



Transmittance (%)

Tensile stress (MPa)

WO 2025/114753 PCT/1B2023/062042
17/34

1500 \v 1" crosslinking 2™ crosslinking

Sy

100+
90—
80 ‘/‘/‘/_‘/t/"d
70+

60—
50+
40
30+
20—
10
Y T T T T T T T 1
350 400 450 500 550 600 650 700 750

Wavelength (nm)

s rl St - -
-0~ Glass slide —w Crosslink -> Plasm (1 crosslinking)

I - nd - .
-4~ Crosslink -> Plasma -> Crosslink (2 crosslinking)

0.5
037 y=1.4772x ~ 0,12, 0.43)
©
(0.16,0.23)" % 0.4
0.2 2 0.3-
g
[
o 0.2+
0.1 g
& 0.1- ’.'.’
0.0 I I 1 0.0 T T T 1
0.0 0.1 0.2 0.3 0.00 0.95 0.10 0.15 0.20
Tensile strain (mm) Tensile strain (mm)
st . re nd s 1e
(1 crosslinking) (2 crosslinking)

FIG. 15



WO 2025/114753 PCT/1B2023/062042
18/34

Transmittance (%)

100+
90+
80+
704
60+
50-
40+
304
20+
10
0

|
350 400 450 500 550 600 650 700 750

Wavelength (nm)

-~ EDC/NHS -+ Non-crosslinked

FIG. 16



WO 2025/114753 PCT/1B2023/062042
19/34

N




WO 2025/114753

1800
\v

20/34

PCT/1B2023/062042

ctice lot

implantation

Actual lot

FIG. 18




WO 2025/11475 3 PCT/1B2023/062042




WO 2025/114753 PCT/1B2023/062042
22/34

2000

\%"“ 2]

DERIVING A LAYER OF ALIGNED FIBERS FROM A SCLUTION COMPRISING A BIODCMPATIELE
POLYCAPROLACTONE (POL) AND & COLLAGEN

USING AFIREST CROSBLINKER TQ CHOSCSLINK THE ALIGNED FIBERS IN THE LAYER OBTAINED ,,,«f
FROM THE STEP (8 i

{5

AFPLYING A PLABMA TREATMENT TO THE ALIGNED FIBERS IN THE LAYER ONTAINED FROM THE |
STEP (b}

UBING & SECOND OROSSLINKER TO CROSSUNK THE ALIGNED FIBERS IN THE LAYER OBTAINED |/
FROM THE STEP i}

STAUKING A PLURALITY OF THE LAYERS OF THE ALIGNED FIRERS OBTAMED FROM THE STER ()
TO BRODUICE THE SCAFFOLD COMPRISING A PLURAUTY OF THE LAYERS OF THE SLIGNEDR

FIG. 20



WO 2025/114753 PCT/1B2023/062042
23/34

2100
\v

10— |
(0.35,8.8)

PR

Tensile stress (MPa)

‘‘‘‘‘‘‘‘

| | |
0.0 0.1 0.2 0.3 0.4
Tensile strain (mm)

FIG. 21



WO 2025/114753 PCT/1B2023/062042
24/34

Tensile stress (MPa)

2200
\v

(0.157.0.182)

© o o
- - [
< o o
| ] |

0.05

O-GO I‘ér I I I
0.00 0.05 0.10 0.15 0.20
Tensile strain (mm)

FIG. 22



WO 2025/114753 PCT/1B2023/062042
25/34

2300
\v

6_
- o (0473.5.214)
& 5- 0 113:5214)
=3
~ 4
‘E 3 7 y=33.234%
2 2-
0
S
e 17
0 1 1 1 1
0.00 0.05 0.10 0.15 0.20

Tensile strain (mm)

FIG. 23



Tensile stress (MPa)

0.3+

e
©

WO 2025/114753 PCT/1B2023/062042

26/34
2400 \v
0.5
y=1.4772x,¢ _ (0,12, 0.43)
! & 0.4- y=5.2782¢
E \,’/
% 0.3
£
7]
® 0.24
@
S 0.1
oo
1 1 1 0.0 I | | 1
0.0 0.1 0.2 0.3 0.00 0.05 0.10 0.15 0.20
Tensile strain (mm) Tensile strain (mm)
st nd . 1e
(1 crosslinking) (2 crosslinking)

FIG. 24



WO 2025/114753 PCT/1B2023/062042

27134
2500 \v
-
1.5+
N 54- “1(0.168,4.124)
c < m(03461904) )
s g
7 1.0- 3 3- ,
o 0 Ve
= .e"'y=4(0048x " y=26.401x
7 o 2 g
4 bt
= 0.5 =
z £
c 5 1-
e -
0.0 , , . . 0 , . . |
00 01 02 03 04 000 005 010 015 020
Tensile strain (mm) Tensile strain (mm)

st
inki nd
(1 crosslinking) (2" crosslinking)

FIG. 25



WO 2025/114753 PCT/1B2023/062042
28/34

Pre-implantation Post-implantation

Graft

o

Control

FIG. 26



WO 2025/114753 PCT/1B2023/062042
29/34

> White blood cells (WBC)
S Pre-implantation {n=8}

B0 =g o v oo s s s s ® Day 28 {n=6)
*
& 30007 & * Significantly different
€ 4500 from Pre-implantation day
£ - (p<0.05)
T 4000 ] ** Very significantly
2 N B different from Pre-
S 3500 implantation day (p<0.01)
g N
3000+ A .
(Normal range 5,500 - 12,500 cell/mm’)
2500 . :
p 28
The day after

implantation (day)

FIG. 27A

> Neutrophils (PMN)

s Pre-implaniation {n=6}

different from Pre-
implantation day (p<0.01)

N
5

ok ® Day 28 (n=6)
l
“‘E 1500~ * Significantly different
£ 8 from Pre-implantation day
= \ (p<0.05)
g 1000~ £ . ** Very significantly
<
a 500~

(Normal range 2,090 - 6,750 cell/mm")
0 1 i
P 28
The day after
implantation {day}

FIG. 27B




WO 2025/114753 PCT/1B2023/062042

30/34
> Lymphocytes (LYM)
s Predmplantation {n=6)
4000~ ® Day 28 {n=6)
. N
°"’g 3500 — * Significantly different
£ Y from Pre-implantation
= 3000+ day (p<0.05)
** Very significantly
O B |
- 2500+ $ different from Pre-
g l implantation day
ol 2000 .....3.......\\\ (p<0.01)
(Normal range 1,540 - 6,250 CeII/mmB)
P 28
The day after
implantation (day)
» Monocytes (Mono) s Pre-implantation (n=6}
400~ #  Day 28 (n=6)

* Significantly different
from Pre-implantation day
{(p<0.05)

** Very significantly
different from Pre-
implantation day (p<0.01)

(24
o
g

N

Monocytes {cellfmm®)
S
<

\\  aaaaaaaaad
100~ Nk
— 3
(Normal range 220 — 1,500 cell/mm )
0 T T
P 28
The day after
implantation (day)

FIG. 27D



WO 2025/114753

PCT/1B2023/062042

31/34
> Creatinine (CRE)
¢ Pre-implantation (n=6)
1.2 s Day 28 (n=6)
4 1.1 o L ,
=] * Significantly different from
] o Pre-implantation day
3 1.0 (p<0.05)
© ** Very significantly different
G 0.9- & from Pre-implantation day
[ ' {(p<0.01)
= 0.8- 2
4]
(5
3 0.7
(Normal range 0.11 - 1.7 mg/dL)
0-6 H 1
P 28
The day after
implantation (day)
> Albumin

5.0

-
i

Albumin (g/dL)
£
<

o
tn
i

# Pre-implantation {n=6)
4 Day 28 (n=6)

* Significantly different from
. Pre-implantation day

a (p<0.05)

** Very significantly different
from Pre-implantation day

(p<0.01)

(Normal range 2.01 - 3.81 mg/dL)

w
i

28

The day after
implantation {day)

FIG. 28B



WO 2025/114753 PCT/1B2023/062042

32/34
> Total protein (TP)
¢ Pre-dmplantation {n=8}
7.0~ s Day 28 (n=6)
- *
wd —
L &  Preimplantation (11=6) ‘“ . e e .
R 6.5~ s Day 28 (n=6) 1 Slgmfl.cantly d|f_ferent from
c Pre-implantation day
@ i (p<0.05)
O @ ** Very significantly different
& S from Pre-implantation day
= 6.0 (p<0.01)
° "
oo
(Normal range 2.42 - 9.13 g/dL)
5.5 1 i
P 28
The day after
implantation {day)

FIG. 28C

» Glucose (GLU)

¢ Predmplantation {(n=6}

180+ " & Day 28 (n=6)
= 160- i
2 * Significantly different from
£ 140 Pre-implantation day
£ #le (p<0.05)
@ —t— %k ** Very significantly different
8 120+ i & from Pre-implantation day
Q - (p<0.01)
= ENES EE.)
O 100- il

(Normal range 48.65 — 170.27 mg/dL)
80 T |
P 28
The day after

implantation {day)

FIG. 28D



WO 2025/114753 PCT/1B2023/062042

33/34
> ALT (SGPT)
¢ Pre-implantation (n=6)
250~ & Day 28 (n=6)
&
= 200+ * Significantly different from
S
| —— Pre-implantation day
= (p<0.05)
Yy 150~ ® 4 ** Very significantly different
o & from Pre-implantation day
100 {p<0.01)
== 8
_{ £
< 504 @& i R
NN | N RN i
- (Normal range 41.14 - 47.47 U/L)
0 I I
P 28

The day after
implantation (day}

FIG. 28E

> Alkaline phosphatase (ALP) s Pre-implantation {n=6)

& Day 28 {n=6)

100+
& &
80~ R * Significantly different from
- ®le T Pre-implantation day
= 60~ & £ (p<0.05)
= —gle L3 Y ** Very significantly different
o from Pre-implantation day
3 40+ T (p<0.01)
204
7 (Normal range 12.63 - 24.89 U/L)
0 T T
P 28
The day after

implantation {day)

FIG. 28F



WO 2025/114753 PCT/1B2023/062042
34/34

» Blood urea nitrogen (BUN)

2 Pre-implantation {n=6)

g,
% 30 & Day 28 (n=6)
Moy,
oy
é & * Significantly different
- from Pre-implantation day
© 25+ . &la (p<0.05)
g) ** Very significantly
= different from Pre-
Fo ? i implantation day (p<0.01)
S 20~ e e &
e
-
O e
g (Normal range 18.31 - 44.75 mg/dL)
m 15 | :
P 28

The day after
implantation (day)

FIG. 28G



