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Core/sheath filament with cotton
powder in the sheath layer

Magnification of outer surface view

Outer surface view
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Magnification of the outer surface that reveals roughness topology,
which is in the range of micron scale.

particles.

View of outer surface of the filament, demonstrating the roughness
created on the periphery of the sheath layer due to the presence of



WO 2024/178216

Core/sheath filament with wool
particles in the sheath layer

Outer surface view

Cross-section view

PCT/US2024/016885

Magnification of the sheath layer. The wool particles may be clearly
seen inside the sheath layer.

sheath layer.

FIG. 32A

Cross-section of (1.75mm) filament demonstrating one aspect of the
concept of core/sheath. Particles may be clearly seen exclusively in the
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Core/sheath filament with cotton

powder in the sheath layer
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Magnification of outer surface view
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Outer surface view

er surface that reveals roughness topology,

which is in the range of micron scale.

View of outer surface of the filament, demonstrating the roughness
created on the periphery of the sheath layer due to the presence of

particles.

FIG. 33B

FIG. 33A
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Printed fabric based on core/sheath filament
with cotton particles in the sheath layer

Magnification of cross-section view

Cross-section view

PCT/US2024/016885

Magnification of cross-section of the printed article. The cotton particles
(as shown by arrows 370) may be clearly seen in the periphery and the
outer surface

periphery.

FIG. 35A

Cross-section of a printed article based on core/sheath filament, with
cotton particles in the sheath layer. Particles may be clearly seen in the
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Printed fabric based on TPU monofilament

Magnification of top view

Top view
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Printed fabric based on TPU monofilament

Cross-section view

Magnification of cross-section view
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Magnification of cross-section of the printed article based on TPU
mono-filament demonstrating that the outer surface of the printed
article is smooth, having minimum roughness.

appear on the cross-section due to scissoring of the sample during its
preparation.

Cross-section of a printed article based on TPU mono-filament. The
outer surface of the filament is smooth, excluding shear bands that
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Printed fabric based on core/sheath filament
with cotton particles in the sheath layer

Magnification of top view

Top view
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Modulus [MPa] at (%) elongation

Filament structure
100% 200% 300%

TPU monofilament 4.1 5.0 6.5

Core/sheath (wool- 4.7 6.0 7.7

based)

Core/sheath (cotton- 49 6.2 7.8

based)

Table 1: Tensile test results for the different filaments at standard/room

FIG.

conditions (23°C, 50% RH).

39

Moisture absorption [%] after
Filament structure

2h 6h
TPU monofilament 1 1
Core/sheath (wool-based) | 1.9 1.8
Core/sheath (cotton-

1.1 14
based)

Table 3: Moisture level for different comfort filament, at different exposure

FIG.

times.

41
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28 1 32

Reduction in modulus [%] at different mediums and test conditions (according to test

standard)
Modulus at 100% elongation
Chlorinated Chlorinated Chlorinated
Designation Sea water 72h-
RT water 72h-RT water 72h-RT water 72h-RT
(section 6.6) (section 6.7) (section 6.8)
TPU
148 16.5 10.7 10.2
monofilament
Core/sheath
4.0 8.4 8.0 40
(wool-based)
Core/sheath
6.1
(cotton-based)
Modulus at 200% elongation
TPU
11.5 20 11.7 12.7
monofilament
Core/sheath
5.7 8.5 82 57
(wool-based)
Core/sheath
8.9
(cotton-based)
Modulus at 300% elongation
TPU
7 243 12.8 15.6
monofilament
Core/sheath
3 11.9 10.7 7.6
(wool-based)
Core/sheath
8.2
(cotton-based)
Modulus at 500% elongation
TPU
133 34.0 18.4 24
monofilament
Core/sheath
0 10.7 12.6 93
(wool-based)
Core/sheath
8.6
(cotton-based)

Table 2: Tensile test results for the different filaments at the different mediums (sea-water
and chlorinated water), at the different test conditions (according to test standard).

FIG. 40




WO 2024/178216 PCT/US2024/016885
4200
4280 Controller(s) 4980
Core Extruder(s) 4210 4270
One or
Feeder Geatrbox/ more Heater(s)
4212 motor(s) SCrews 4218
4214 1916 Die Head 4230 Cooling
Device Pullin Winding/
4250 Do 91 | collecting
evice ;
(e.g. 4240 Device
Sheath Extruder(s) 4220 cooling 4260
At least bath)
Feeder ?ni?crnbr?s);/ two Heater(s) \
4222 Py SCrews 4228 Sheath
4226 Section
4234
4300
Put materials into machines (e.g., a first set of material(s) for the core into afirst |/ 4310
machine and a second set of material(s) for the sheath into a second machine)
l 4320
Heat materials in the respective machines 4
l /4330
Mix materials in the respective machines
Extrude mixed/melted materials from the respective machines into different parts of the
die head (e.g., the first set of material(s) for the core being extruded into the core portion /4340
of the die head; the second set of material(s) for the sheath being extruded into the
sheath portion of the die head)
] ] 4350
Cool the materials to form the filament /

FIG. 43
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30 /32

4400
Controller(s)
4280 4280
4270 &
Motor(s)/
Robot(s)
4440
Mount 4450
3D
printer Laser Lens Formed
271 4410 4420 Product
4430
4500
% 4510
Place formed product in or on mount
l Y 4520
Move one or both of the laser/lens or mount in preparation for lasing
l /4530
Operate laser (such as while moving one or both of the laser/lens or mount)

FIG. 45
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Place formed product in the vacuum plasma chamber and evacuate the vacuum plasma |/ 4710

chamber

l

L/ 4720
Introduce gas into the vacuum plasma chamber
l L 4730
Generate plasma by ionizing the gas
l % 4740
Perform surface modification using the plasma

:

Bring the vacuum plasma chamber back to atmospheric pressure and removing the |/ 4750

formed product from the chamber

FIG. 47
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