WO 2015/017579 PCT/US2014/048962

1/35
Z
.,
X
CAPILLARY
LASER SENSOR ~

;A_I_L/_ngc%z) P l
7777722 f P '
f S, 1 REFLECTED b ]
| SENSOR N\, [| LASER L !
, LENS >/ 1 ]
% : ; 1
1 \~."“~.,_~‘\l/ ; : l
‘ H . Lo '
4 q \“""-.‘\_ i : :
/ LASER Al R o |
f DIODE—— P} & el 3
X LENs [| LASERBEAM ]
} ]

////////1////5< T ‘

SENSOR THRESHOLD = MAX SENSING
DISTANCE

FIG. 1

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579

], " o 0 s o

LASER BEAM 5

3 3
""
"

REFLECTED
LIGHT

0
., /
.
",
s,
s,
.
e,

[N S ARV A A 4

LENS = ﬂ
1 T
z///W LENS
. ]
LASER ]
DIODE 4 SENSOR—>

\1111111111111

2/35

d

LENS

PCT/US2014/048962

CAPILLARY

1 LASER
g DIODE

f{I\Yl 17 2 1 1 7 /A
f <> [A

]

/

.

A

SENSOR

N«l\\\\\\\l

FIG. 2

b .

2227 Z £ 2.0 7 L & L. F L

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579

PISTON

BIO-INK

e

3
LASER
DIODE kﬁ"

TZz7r7 771

(mﬂ%j)

SENSOR

3/35

PCT/US2014/048962

LASER

FIG. 3

SENSOR

SUBSTITUTE SHEET (RULE 26)




WO 2015/017579 PCT/US2014/048962

4/35
Z

PUMP HEAD ‘
Y

SENSOR

SURFACE DISTANCE
SENSOR MOUNTED ON
! PUMP HEAD
N\
) \ A
'».‘i
LENS "‘a_‘.\ =
LENS \ |
1 LENS
S
' PRINT
LASER -7 » .
DIODE | SENSOR ‘g' SURFACE
5 .
N |
TIP TRIANGULATION
SENSOR

FIG. 4

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

5/35

LAYER7 >
LAYER 6 > =
LAYER 5 > ) L
LAYER4 ——» @Rl
LAYER 3 ——> ’
LAYER2 —> =
LAYER 1 —»
O AGAROSE HASMC-HAEC % HDF
BODY BODY BODY
FIG. 5

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

6/35

FIG. 7

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

7/35

/) Cell suspension
-

Spins to create
uniform layer of bio-
ink

Die pre-forms bio-ink
mnto C-ghane

Additional die
caompresses C-shape bio-
ink mto one cylindrical
structure

structures

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

8/35

Removable lid

Chamber containing
cell suspension that is
centrifuged

Adjustable plate

Adjustable plate

Lid & supernatant are
removed; chamber is
inverted

Extrusion mechanism is used to
push adjustable plate to drive bio-
ink into die

Adjustable plate with bio-ink

Die pre-forms bio-ink C-shape
Additional die compresses C-shape bio-ink into
one cylindrical structure

Guide to keep structure hollow

\ Hollow cylindrical structures

FIG. 8-2

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

a
A
l \ﬁl—%}\ PISTON

b [ NINS

| M

i CAVITY

|

|

|

|

: CAP

FIG. 9-1

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

11/35

PISTON

DIE

FIG. 9-3

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

12/35

24-WELL PLATE
MOLD

MATERIAL #1INPUT __—7

PORTS

MATERIAL #2
INPUT PORT

STANDARD 24-
WELL PLATE

FIG. 10

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579
13/35
<
. i T | AT
©® @
i I JL JL-___:I\ rﬁ
G = G -
MATERIAL #2 @/
INPUT PORT
\ﬁg; i o ftoozmzzzzzzzzndl "."“““'A‘_'—‘_ﬂ
® © @ @
R e & S & B
INDIVIDUAL WELL A" " 4 = = s
wee 71 @) @ @
_____-.JL-_-E'F________J! . i T ;L___?\(:e
Lt L JLdL Idloeod )

PCT/US2014/048962

MATERIAL #1
INPUT PORT
T —

_ INDIVIDUAL
WELL

MATERIAL #1
" INPUT

{4 MATERIAL #1

INPUT PORT

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

24-WELL PLATE
MOLD (BOTTOM

VIEW)

GEOMETRY MOLD FOR
EACH INDIVIDUAL WELL

EOMETRY MOLD
CLOSE-UP

FIG. 12

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

15/35

S\ 9} S

daa

FIG. 13

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579

16/35

9%

N\
/

0

FIG. 14

SUBSTITUTE SHEET (RULE 26)

PCT/US2014/048962



WO 2015/017579 PCT/US2014/048962

17/35

FIG. 15

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/048962

WO 2015/017579

18/35
&
<—  PLUNGER
-
.« SYRINGE BARREL
S

2 SYRINGE NEEDLE

FIG. 16

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

19/35

<«—— SYRINGE PLUNGER

O O

SYRINGE BODY ———>

ADAPTER

-
SUPPORT @

>
UNION v

INKJET VALVE WITH HIGH
ST———PRECISION DISPENSE TIP

INJET VALVE HOLDER _——

FIG. 17

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/048962

WO 2015/017579

20/35

FIG. 18

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

21/35

CAPILLARY % [ UV LAMP

UV CROSSLINKABLE ANANANNNS
L N PAVAVAVAVAVAV

3"

4

FIG. 19

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

22/35

800

810

820

FIG. 20

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

23/35

800

820

FIG. 21

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

24/35

20

o0 00

20 00

2

FIG. 22

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

25/35

FIG. 23a FIG. 23b

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

26/35

~)
NS

AN LI L L8 AOY ..."-,

~

TOUHLLGEET

CUSTOM
FLUIDIC
STAGE
HIGH
PRECISION
LINEAR

FIG. 24a

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

27/35

CUSTOM HYBRID
FLUIDIC LINEAR
STAGE ACTUATOR

FIG. 24b

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

OPTICAL
INTERRUPT

SENSOR
CUSTOM
SENSOR
BRACKET

ATTACHED TO
STAGE

OPTICAL FLAG
INTEGRANTED INTO
MOUNTING PLATE

FIG. 25

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/048962

WO 2015/017579

29/35

. 26

FIG

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

30/35

o

PLUNGER
&«

OUTER
JACKET

\\\\s COOLANT

JACKET
CAVITY

CUSTOM
INNER
SYRINGE

NEEDLE//2

OUTLET

FIG. 27

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

31/35

1. Sputter-extrusion of core with continuous extrusion of mantle

1 1 1

2, Seanenmlon

ThE

€— Core

WITOU XBO)

3. Generation of spherical “organolds” with distinct mantie/core structure

\ X X K X

FIG. 28

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579

PCT/US2014/048962

32/35
800 um

A

SO0 um
{ \

150 pam

Jrl N

Mantie ‘ Mantle

L g ' 2 I

;CV‘“;".“‘-‘*

nor TR ARYT -
69-&".“. YN

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/048962

WO 2015/017579

33/35

FIG. 31

hrome

=
R =y
[
“ -

. 32

FIG

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/048962

WO 2015/017579

34/35

. 33

FIG

SUBSTITUTE SHEET (RULE 26)



WO 2015/017579 PCT/US2014/048962

35/35

SUBSTITUTE SHEET (RULE 26)



