(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
29 November 2018 (29.11.2018)

(10) International Publication Number

WO 2018/215902 A1l

WIPO I PCT

(51) International Patent Classification:

A61B 17/135 (2006.01) B65H 18/10 (2006.01)
A61F 2/958 (2013.01) B65H 18/12 (2006.01)
A6IM 25/10 (2013.01) B65H 18/16 (2006.01)
B65H 18/08 (2006.01) B65H 18/20 (2006.01)

(21) International Application Number:
PCT/IB2018/053533

(22) International Filing Date:
18 May 2018 (18.05.2018)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
62/510,100 23 May 2017 (23.05.2017) US
(71) Applicant: ORTHO-SPACE LTD. [IL/IL]; Halamish 7,
30889 Caesarea (IL).

(72) Imventors: ELMALAK, Omar; Halamish 7, 30889 Cae-
sarea (IL). MEIRAZ, Yoav; Halamish 7, 30889 Caesarca

62y

(84)

(IL). HARIF, Gad; Halamish 7, 30889 Caesarea (IL). RIN-
BERG, Gregory; Halamish 7, 30889 Caesarea (IL).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH,CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM,KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

(54) Title: BLADDER ROLLING MACHINE

10 “,

wo 20187215902 A1 |00 OO O

(57) Abstract: An apparatus for rolling a bladder includes a support structure, a rolling pin, and a bladder-mounting pin. The apparatus
optionally includes a rolling initiator Rolling a bladder includes inserting the bladder while unrolled into an apparatus for rolling a
bladder, inserting the bladder between a rolling pin and a bladder-mounting pin of the rolling machine, and rotating the rolling pin to
(a) advance a portion of the bladder between the rolling pin and the bladder-mounting pin, (b) roll the portion of the bladder around the
bladder-mounting pin, and (c) drive the bladder-mounting pin to rotate in an opposite direction from that of the rolling pin.

[Continued on next page]



WO 2018/215902 A1 {00V A0 T 00

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

— as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

— as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:

—  with international search report (Art. 21(3))

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

— in black and white; the international application as filed
contained color or greyscale and is available for download
from PATENTSCOPE



WO 2018/215902 PCT/IB2018/053533

P2LADDER ROLLING MACHINE

CROSS REFERENCE TO RELATED APPLICATION

This application claims the benefit of U.S.

5 Provis No. 62/316,31060, filsd May 23,

2017, the content of Zpplication is incorporated

herein by reference in 1ts entirety.
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he present invention relates genarally to

10 manufacturing equipment, and specifically to machines and
methods for folding balloons.
BACKGROUND
menbers, such as balloons, are sometimes
rolled, such  az for
15  dngertion dinte an implant

e.g., a Joint, such as

or the stomach, or for

for toys.

Through repeated strenucus moticn, sensitive soft

o

e
20 tissues ofter suffer waar and  tear injuries From

repeatedly rubbing against one another and/or hard
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tissuss, such as bone. Tears of rotator cuff tend

disintegration are examples of this
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articu

addition, these tissues

sely affected by inflammation, infection,

genetic predispositions which lead to degeneration

of these tissues.

)
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A bladder ro gy a bladderxr
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includss:
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& a2 support structure;

wnich ig mounted to ths support

rolling pin is

PR DR ) [ I " b
which is optionally shaped

5 so as to define a plurality of grooves;

¢ 3 bkladdsr-mounting pin, which is

to  the support structure such that the bladder-

mounting pin is

is non-coaxial with and paral

LG and
&
mounted to the support structure such that the shim
15 rolling initiator iz disposable partialily

the rolling pin and the bladder-mounting

ications in which the rolling machine
includes the rolliing initiator, the rolling initiator,

20 the rolling pin, and

arranged s

partially betwsen the 1ol

mounting pin:

grooves
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the concavely curved surfaces face and partially

cround tThe =zecond axiz of the

p_Lu,
As a configured to
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the bladder-mounting

around the bladde

The rolling pin

the bladder in

rolling pin

such that
friction,

unrollied)

mounting

the bladder-mounting

mounting

cations, the bladder-mounting

machine at

the pin

rounted £

axis.

For some

a two-phase

pins before are
central axis. Such

vy
and

cations,

appli

are rolled in the same dirx

r-mounting

place

i, () roll

inting pin,

cture at a

applications,

two

betwes &
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pin.
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~mounting pin are arranged

rolling pin {a) advances,
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pin and

which iz remov:

pin mount

rolling machine includes
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overly curled S-shape. Fer other applications, the first

porti and Ll

second porti

directions around their respective central axes, such

y|
foet

that the kladder is rolled 1in a cassette-tape-liike

5 configuratiorn.

There 1is therefore provided apparatus including a
rolling machine for roliing a bladder, the roilin

machine including:

i

L aupport structure;

[t

a rolling pin, which is mounted to the support

structure such that the rolling pin i1s rotatabkle about a

1rst axis, and whi

3

pluraliity of grooves;

a2 bkladder-mounting pin, which is removalbly mounted

,..l
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to the support structure such that the bladder-mounting

at is

m
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pin is
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with a

20 concavely curved surfaces, and {(b) mounted to the support

such that the shim of

partial

betwsenn the rolling pin and the

RN

“mOUNTIing pin,

wherein the rolling initiator, the

Z5 the bladder-mounting pin are arranged such that when the

rolling initiator i1s disposed partially betwsen the

rolling pin and the bladder-mcounting pin, the teseth are

reaspectively, and the concavely curved surfaces face and

second  axis of the Dbladder-—
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rolling win and the bkladder-mounting pin and partia

~mounting pin, and

wherein the rolling pin and the bladder-mounting pin

(.
—h
n)
oy
0l

are arrangsad such that iling pin {a)

5 advances, by friction, a portion of thes bladder bstween

the rolling pin and the bladder-mounting pin, (b) v
the portion of ths bladder arocund the bladder-mounting

pin, and {(c) drives the bladder-mounting pin to rotate in

an opposite directi that of the rolling pin.
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For some applications, a radius of curvature of th

concavely curved surfaces of the teeth equals between 50%

of & radius of

~mouUntin 1 L Ii.

rolling pin, and the bladder-mounting pin are arranged
15 such  that  when the rolling initiator is  disposed

partiaily between the rolling pin and the bladdexr-

mounting pin, reszpective portions cf the concavely curved

surfaces are flush with or recessed with respect to ar

cuter zurface of the in tThe
20 grooves.

For some applications, the rolling machine further
includes a feseding unit, which 1s configured to removably
hold the bladder during rolliing of the bladdsr around the
bladder-mounting pin.

25 For soI applications, a vradius of the bladder-

mounting pin is ne more than 50% of a radius of the

rolling pin. Alternatively or additionally, for some

applications, & radius of ths

bhetween 0.8 and 4 ram.

>

30 some  apg a radius of the rolling pin

is between £ and 25 mm.
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more

5 a clamp, which is
in a partially rolied state
pin.

For some applications:
the bladder-mounting pin

0 pin, which removaply mc
at & pin mount of the sup

the machine
mounting pin that is mounta
the pin mount after the

5 dismounted from the

b

bladder-mounting pin

sorme  application
configured to maintain a ¥

range in a

G applications,

a low end of between 40 and
ol between 50 and 65 degrees

the predetermined air

between 50 and 21.5

5 50.% and 53 reass C.

is further

kladder, the method

-y
>

support

edge of

applications,

config

first

.8 rotatable

vicinity of &

the predetermin

temperature

aegrees

provided a

rolling

PCT/IB2018/053533

of

that

the apparatus

ured Lo hold the bkladder
.;]

bladder-mounting

arcound the

bladder-mounting

structure

ding machine iz

edetermined Temperature

rolling  pin. For

temparature

C and a high end of between
method for rolling a

machine,

a rolling

pin and a bladder-
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mournting pin of the rolling machine, wherein the rolling

pin is mounted to the support structure such that the

rolling pin i3 rotatable about a first axis, and the

bladder-mounting pin is remcoval:ly mounted te tThe support

pin is rotatable

with

to the first axils; and
rotating the rolling pin  to (&) advance, Dby

friction, a portion of ths bladder bstwsen the rolling

<

Y

dder-mournting pin, () roll the porticon of

ound  the bladder-mountir

bladder-mounting pin to rotate in an

from that of the relling pin.

For Sorme the ladder includes a

nedical device,

,..l
o

For some applications:

the rolling initiater 1s mounted o the support

structure such that the rolling initiator is disposable

betwesan the

parti pin  and the Dbladder-

28 mounting pirn,

pluraizty

to define a

shim that

25 curved surfaces,

Ilineg

bladder—-mounting

rolling initiator 1s disposed partially hketween the

rolling pin and the bladder-mounting pin, the tseth are

30 disposed partially within the grooves of the rolling pin,

respactively, and the concavely curved surfaces

partially surround the second axis o©of the bladder-

mounting pin, and
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‘'or some applications, the method further includes,

rotating the rolling pin, using a clamp to hold the

bladder in a partially rolled state around the bladder-

mounting pin.

For soms applications, the method further ix

removing the bladder-mounting pin from the o

the bladdsr into a delivery shsath,

B

For some applications, rotating the rol!

includes tating  the le maintaining a

predetermined air temperature range in a vicinity of the
rolling pin. For =zome app:

alr temperature range has a

degrees C and a

For some applicat erminsed air temperature

4

range has a low end of between 50 and 51.5 degrees T and

a high end of betwsen 50.5 and 53 degress C.

For some applications:

the bladder-mounting pin is a first bladder-mounting

pin, edge of the klad
bladder, and the portion of the bladder iz a first
pertion of the bladder,

using the reolling dinitiateor dincludes using the

rolling irnitiator to insert the first edge of the kladder

first bladder-

betwes the first rolling pin and

mounting pin,

rotating the rolling pin  includess rotating the

rolling pin to (&) advanc by friction, the first

6}

of the bladder betwsen the rolling pin and the

PCT/IB2018/053533
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the method further includes,

the blac

rolling pin to roll the first porti
around the first bladder-mounting pin:
iismounting the first bladder-mounting pin from the
5 olling machine;
meunting a second bladder-mounting pin  to the
rolling machine such that the second bladder-mounting pin

iz rotatable about the second axis:
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fricticn, a second portion of the bladder bhetwsen the

relling pin and the szecond bladder-mounting pin, and (b}

(8]
g

roll the second portion of the bladder around the second

~mounting pin.

For =some applications, the first portion of the
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ol
ot
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ol
oot
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bladder includes betw
area of the unrcolled bladdesr, and the second portiorn of

20 the bhladder between 20% and 50% of a *total

surface area unrolled blac

For some applications, bladder 1s removably

coupled to an inflation rod, and the first and the second
portions are on opposite sides of a central longitudinal

25  axis of the inflation rod.
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bladd

the first kladder-mounting pin, and before the second
edge of the bladder iz inserted bkeitween the rolling pin

nounting pin, using a clamp to

8%}
o
3
o
ct
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o
(o}
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hold the

part reolled in place about the

ng pin.

poot
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the method further includes,

rolling pin to roll the first porti

ladder-mounting pirn:
removing the bladder-mounting pin from the first

3 rolled portion of the bladder;

using the rolling initiator to inzert a second =dge

of the bladder between thes rolling pin and the bladder-

mournting pin; and

otating the roilling pin o {a) advance, loy

friction, a second porticon of the )

<

_Ladder between the

Y

rolling pin and

the second portion of the bladder arvound the bladder-

mounting pin.

e

For some applicaticns, the first portion of the

,..l
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wdder includes between 20% and 502 of a total surface

o

oY some dp(ﬁ)l ications s Iemo

-moUnTL

g

28 pin  from the first rolled portion of the bladder

the bladder-mounting

rolling machine;

thereafter, removing the kladder-mounti

biladder:; and

bladder-mounting pin to the

machine such that the pkladder-mounting pin is

]

v}
o
,_"

e

G

rotatable about the second axis.

adder 18 removabl

I
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3
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For some applicati
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an inflation rod, and the first and the sescond

portions are on opposite sides of a central longitudinal
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EBRIEEF DESCRIPTION OF THE DRAWINGS

Figs. 1A-G are schemn

rolling machine for rolling a bladder;

Fig. 2 is a schematic illustration of ssveral

5 components of the bladder roliling machins of Fig. 1:
Figs. 3A and 3B are szchematic illustrations of twce
olling arrangements of the bladder of Fig. 1;
Fig., 4 is a schematic illustration of the bladder of
Fig 1A-G and inserted a delivery shesath;
10 and
Fig. 5 ncludes additional 1llustrations of the

bladder rolliing

DETAILED DESCRIPTION

,..l
o

Figs,

i = TR
Figs. 1A-B

10 without bladder 20, and

Figs. 1C-G show rolling mnac 10 with bladder

viaw. For some applications
20
non-~compliant  at  the pressures

some applications, bladder 20

treatment of a Joint of a human subiect such as a

a glenohume: spacer, o©r & spacer

such as a knee, hip, ankle

{fe.g., CMCL) Joint. The Joint spacer may implement
technigues described in the satents and

: T , e o R P
SFP dcation PUDLICaTiOoNs Incorporacted DY

20 hereinbelow.

pot
(e
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partially inserted between rolling pin 232 arnd bladder-

mount

by manually by the

operator of bladder rolling machine 10, or automatically
by bladder rolling machins 10. For some in

;_..
[t
(o3
@
=
C
.
[
l'_'

5 which rolling machine 10 inc g initiator 50,
olling initiator 50, roliling pin 32, and bladder-
mounting pin 40 are arranged such that when rolliy

initiateor 50 is disposed partially between rolling pin 232

and bladder-mounting pin 40:

pot
<
L]

dally wit

Ly, and

v curved surfaces 56 face and partia

surround second axis 42 of bladder-mounting pin 40.

N

As a result, rolling initiator 50 is configured to
15  dinsert an edges 60 of bladder 20 {(labeled in Fig. 2)

between rolling pin 32 and bladder-mounting pin 40 and

roll bladder 20 arcund bladder-mounting pin 40,

)

such as around at least 90 degreess, 2.g., at
degrees, such as at least 270 of bladder-mounting pin 40,

20 e.g., at least 360

degreess. After Dbladder 208 has been partially rollied

around bladder-rt

moved away from rolling pin 32 and bladder

I-
=
<
o
<
—
=
o
F-i-
i
]
&
o

il

40, eilther manual

25 machine 14,
10 Typica
or two seconda
Alternatively, rolling machine 10 does not
necessarily include rolling initiator 50, and rolling pin
20 32 is soft, flexible, and thick, so as to serve as a

pillow that has sufficlent curvature toe enable the first

round of

ot
[e8}
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Roiling pin 22 and bladder-mounting pin 40 holid

~ 9

kladd 20 in place the rolling process.

v

pin 32 and bladder-mounting pin 40 are arranged such that

rotation of

32 {a}) advances, by friction, a

3
~
2

3
e

}._..

[\

93

(o3

0]

[

1Y

[

=

.

I..

("\

2 cortion ©Z of D

(which i1s currently unrollied)

I ¢

T

betwesn yolling 32 and bladder-mounting pin 40, (k)

Iy

rolls portion 62 of bladder 20 (labeled in Fig. 1G)
around bkladder-mounting pin 40, and {c) drives bladder-

mounting pin 40 to rotate in an opposite dirsction from

<

Y

that of rvolling pin 32. Typically, o

high coef

exampile,

optionally coatad with a polymer, 2.0, in

)

i

ration process. Typically, rolling machine 10

vulcani

(8]

further includes one or more gears 20 that ave arranged

o rotate rvoliing pin 32. Rladder-mounting pin 40 is

-
it

configured ©o maintain a desired rolling diameter.

ing initiateor 50, rolling
pin 322, and bladder-mounting pin 40 are arrvanged suc

20  that when rolling initiatecr 50 1is disposed

rmounting
respective portions of concavely curved surfaces 56 arve
flush with or recessed with rezpect toc an outer surface

70 of roliing pin 22 axially between grooves 3¢ (labeled

includes a feseding unit 80, which is configured to

<

removably hold bladder 20 during volling of bladder 2

around bladder-mounting pin 40. Typically, fe

[}

20 80 maintains tenszior

]
\—)
)
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e
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O
C
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=
&
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For some applications, a radius of kladder-mounting

az no more than 40%, of
2 A v — Y e e 3 L e = ! - ; —
ing pin 32, and/or at least 3% (e.g., at

.

rpin 32. For some

ations, the radius of bladder-mounting pin 40 is at

bood
0]
il
in
-t
O ﬁL
5

no mere than 4 mm, and/or hetween .8 and 4
mm, such o as 1.3 mm. Alternatively or additionally, for
some applications, the radius of volling pin 22 is at

least & mm, no mere than Z5 mm, and/cr between € and 25

@
=

-1
O
-3
3
in

some  applicaticns,

i

r-mounting pin 40

mounted

30 at

te support structure

il

support

structure 30 (lakeled in Fig. 1A}, and

includes & second Dbladder-mounting pin 40  that is
10 at pin mount 110 after

first bladder-mounti

>
b
+
¥
o3l
ot
\n
0]
Q
)
Q
o}
s
3}
Q_,

mount 110, such th der

*3

—mpounting pin 40 is

about second axis 42.

rola

N

3
oo
193]

O For some applications, rolling  machine 1

O
D
Q
i
i-d
5
D
o3
o]
;
V]
+
Q
b
jn
v
e
=

redetermined air temperature
range 1in a vicinity of rolling pin 32. For some

applications, the predetermined alr temperature x

k

a low end of between 40 and 53

25 of between 50 and 65 degress

between 50 and 51.% degress € and a high end of

I te 533

o

50.5 and 53 dsgrees ¢, =.g., the range 1is
degrees C. For some applications, the predetermined
Lemperalure rangs 1z above the glass transition of a

20 polymer of bladder 20. Ty v, the predetermined air

temperature range 1s an of rolliing

machine 10.
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example, pin mount 110 is typilcally abls to acconmodate

N

5 different rolling pin diameters.

)

A method of rolling bladder 20 using bladder rolling

machine 10 is provided.

-

ladder 20 1z inserted

=3
Q)
)
-y
@
[
o
-
3
9]
O
=3
0]
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e
—t
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n
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W
93
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in
et
)
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145}

to insert edge 60 of
and bladder—-mounting

the pins, sdge &0 may

[
1

with this
initial rolling of the edge arcund bladder-mounting pin

40, The arrangement of grooves 26 and teeth 54,

described hereinabove with refersng

20 32  is rotated to (&) advance; by

20 {which is currently
unroliled) between rolliing pin 22 and kladder-mounting pin

62 of bladder 20 arcound bladd

-3

mounting pin 40, and {c¢) drive kladder-mounting pin 40 to

DN
1
e}
@)
ot
83}
-
T
o
-
o}
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Y]
b
.
D
o
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D
0
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o
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from that of rolling pin

32. It is noted that grooves 36 are too small to

i
-3
purs
K
.
s
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3
D
%
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2
+
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ol

)
Q
ot
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i
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two phases, in each of which a portion {(typically about

30 halfy of bladder 20 is rolled around respective bladder-

23
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-

o

-

80 of bladder 20 is a first edge 60a of bladder 20

3 4 - o~ = - Ly i,
first portion 62ZA of b

which typically inc

between 20% and 50% ({(such as

betwesn 45% and 55%) of a total surface area of

o
]
5
@]
‘...
l.._r
¢
Q.
o
Q
o)
5]
]

or some applications, a fir

haold bladder 28 in a

around first bladder-mounting pin 40,

After rolling pin 32 1is rotated to roll first

portion €2A of bladder 20 arocund the
mounting pin, first bladdesr-mounting pin 40 is dismounted

from pin mount 110 of rolling machine 10. A zecond

ting pin 40 is mounted to pin wmount 110 of

rolling machine 10 such that cond bladder-mounting pin

42, Rolling initiator

e

second e=dge 60B of bladder 20

ko)
i
]
{
-
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p
S
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O
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%
82
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83}
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e
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rolled to aid with this dinitial rolling of the second
edge around second bkladder-mounting pin  40. The
arrangement of groovez 36 and teeth 534, described
hersinabove with refersence to Figs. 1A-G and 2 may aid

with this insertion.

;..4

ling pin 32 is vrotated to {a) advance, by

friction, second portion 6ZB of bladder 20 Dbstweer

rolling pin 32 and second bladder-meounting pin 40, and
{b)y roll second
bladder-mounting

of bladder 20 incliude

PCT/IB2018/053533
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20% and 50% (=zuch as between 350% and 45
and of the total szsurface area
bladder. ternatively or additicnal
removably coupled toe & delivery rod

and 1

On CRPO:

'J)

a
axis

0

and se

central

PCT/IB2018/053533

%), or between 435%

the

unrol

v, bladder 20 is
120 (labeled in
ccond peortions 62A

of delivery rod 120, Fer soms applications,

deliver rod 120 1s used to inflate the bladder after
implantation of the bladder in ths human body (Figs.
10 ¢, 1D, and 1¥F also show a handle 122 of a delive
used for bladder 28.)
and  second dder-mounting pins 40 are
removed from the first and the second rolled portions of
bladder 20, and bladder 20 is inserted intc a delivery
15

2.".
)

adder-mounting pi:

rolling machine 10, or after temporarily dismounting
23 bladder-mounting pin 40 from »1ling machine 10}, and

Lted ar

Referance is made

achematic 1llustrations
30 bladdexr 2C. Az a result

C\'a

s hereinabo

Te!

{(defined

cund bladder:
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mournting pins 40 before they are removed), rather than

about  a axis. Such  two-axils

facilitates easy unro of The twe portions (e.g.,

-

halves; of bladder Narrow spaces, &e.4.;

between a ball and

e applications, such as shown in Fig. 33,

n 6ZA and second portion $2B are rolled in

thelr respsctive cea

[t

overliy curled S-shape. For some

%

to produce this rolling arrangsam pin 32 is

oy

rotated to roll first portion B6ZA in a

-mounting pin

,..l
o

partially-roliled bladder 20 is turned over (such that the

remaini unrolled surface that faced downward now faces

upward), second portion 628 is inserted between rolling
pin 32 and second bladder-mounting pin 40, and rolliing
pin 32 is rotated to roll second portion 6Z2B in the same

20  rotaticnal direction arocund second bladder-mounting pin

clockwise or

countercleckwise. For some applications, Lo turn over

ied bladder 20, the bladder is rotated about

25 For some applications, such as shown in Fig. 3B,
62B are in

cassetlte~t

(0
>
ta]
9}
[

rolling olling pin 32 1is

2

d to wroll first portion 62A in a rotational

rot

)
153
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3

direction around first bladder-mounting pin 40, second

between rolling pin 32 and second

A4dgexXr—mo [N ATe .\J_:L. 3 G U (Wi oun LA ITT _.. Qg QNVeXr ,11',
bladder-mounting pLin 10 {without turning over  the
2¢y, and volling pin 32 is

biladder-mounting pin 40. The

clockwise or counterclockwise.

For some of these applications, in order to insert second
porticn  €2B  betwsen the pins, delivery rod 120 is

%__\
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0}
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ot
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ot
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19}
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O
in
o
s
o

direction during rolilling of

first portion 622 {(e.g., in Fig. T, delivery rod 120

extends down and to the right of bladder 20 during

rolling of first portion 62A, and up and to the left of

(8]

bladder during reolling of second portion €2B); feeding

unit 80 may opticnally be reoriented tog

delivery rod 120 (and handl

g

“or  other applicaticons, in order fo produce the

rolling arrangement shown in Fig. 3B:

23 ® is rotated to roll first portion 6214

. direction around first

(

her clockwises or

[0}
ot
o

o

bladdesr-mounting pin 4

counterclockwise),

e

¢ second bladder-mounting pin 40 is mounted to support

O

[
i
€l
@

3
c
&
o
-
ks
0]}
0

on an opposite wvertical side of rollirng

‘rom the vertical

>

)

20 18 turnsed over ({such

y
<
®
.
0]
ko)
il
]
it
=
W
s
:
<
e

yv-rolled bladde

r
that the remaining unrcolle surface that faced

downward now faces upward) (for some applications,
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ot

120y, and

1s Inserted between rolling pin
: 32 and sscond bladder-mounting pin 40, and rollirng
nin 2 <

second pladder-mounting

KRN A : . y
pin ] in a SECONC

rotational dirscti

Lrect

Laeh

applicaticons  in 0
used, the rolling initiastor is over
befor

e keing ussd to i

initiate

second
62B.

Referance iz made *

» 5. 4, which is a schematic
illustration of bladderx inserted into
delivery sheath 130, delivery sheath 130

may have

)

includes

10

10 has been
folding Jo

bladders,

rolling

other

and bkalloons,
imo

auch for lantation thes human bod
=%

Lt

v
.g., the

prostate,

for separation
betwsen soft tlszssues. Pladder rolliing machine 10 may
also be used for

non—medice

techniques and apparatus
one

o

S £ F " oo 5 . . TN meem e "
more of the followlng applications
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An

rolling a
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rolling machine for

e

comprisings:

a support structure;
5 a rolling which i3 wmounted to the support

structure such that the rolling pin is rotatable about a
first axis, and which i1is shaps so as to define a
pluraiity of grooves;
a bladder-mounting pin, which 1s removably mounted
10 te the s Ttructure such that the bladder-mounting
pin is rotat about a second axis that is non-coaxial
with and
a rolling initiator, which is (a) shaped so as to
define a shim that defines a plurality of teeth having
15 concavely curved surfaces, and {b) mounted to the support
structure such that the zhim of
disposable betweean <«
bladder—-mount
whereln the rolling initiator, the pin, and
2G the bladder-mounting pin arse arranged such that when the
rolling  initiator 1s disposed partially between the
rolling pin and the bladder-mounting the tLzeth are
disposed partially within the grooves of the rolling pin,
respectively, arnd the concavely rvaed surfaces face and
25 partially surround the second axis o©of the bladder-

mounti

inlitiatorn

configured to between the
rolling pin and the bladder-mounting pin and partially
roll the bladder around ths sr-mounting pi and

30 wherein the rolling pin and the bladder-mounting pin
are of the rolling pin (&)
advances, by friction, a portion of thes bladder bstween
the rolling pin and the bladder-mounting pin, () S
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the portion of the bkladder arcund the bladder-mounting

pin, and (<) r-mounting

i

an opposite direction from that of the rolling pin.

2. The apparatus according to claim 1, wherein a radius

5 SE U ture of concavely ourved sul of the
teeth equals between 50% and 150% of a of the
bladder-mounting pin.

2. The apparatus according to claim 1,

rolling irnitiator, the rolling pin, and

10 oln  ar such that when the rolling
initiator is dispoesed partially between the rolling pin
and the bladder-mounting pin, rezpective portions of the

curved surfaces arve flush with or recessed with
n outer surface of the roliing pin axlally

15 12 Jrooves.

4, The apparatus according to claim 1, wherein the
rolling machine further comprises a feeding unit, which
is  configured to removably hold the bladdsr during
rolling of the bladder around the bladder-mounting pin.

20 a. tus accoer

~mounting

radius of the rolling pin.

5. pparatus according to claim 1, wherein a radius

of pin is between 0.8 and 4 wmm.

N
w
f

The apparatus according to claim 1, wherein a radius

of the rolling pin iz betwesn 8 and 25 .

according to claim 1,

te the rolling pin.

30 9. The apparaltus according to claim 1 Turther

comprising a clamp, which is configured to hold the

S0
O
o
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a partia

mount i

wherein

ladder—-mount

ing
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around

gl rst

pi

5 which is removably mountsd toe the support
a pin mount of the support structure, and

the rollind

bladder-mounting pin that

S

.
at

machine pin mount

mountable to the roliing
the first cemounting

10 pin is dismounted from the pin mount, such that the
second bladder-mounting pin is rotatable about tThe second
axils,

11. The apparatus according to claim 1, wherein the
rolling machine is configured to maintain a predetermined

15 nperature range in a vicinity of t pin
12. The apparatus according to claim 11 wherein the

£~ el 14
predete: air temperature range has a low end of
betwesn 40 and 53 degrees C and & high end of betwesn 50
and &5 degrees C.
20 13. The apparatus accerding to claim 12, wherein the

termined

air

-

between 50 and 51.5 degree

50.58

nd 53 degrees

w

tladder

machin

e ratu

3

wiille

rolling

range hasz a low end of
and a high end of between

& bladder, the methaod

unrol

using a ryolling initiastor, which iz mounted to a

SUPPOL

2
&

edge

mountin

(9]

o

1ling

a

machine,

machine, te insert an

and a bladder-

rolling pin

W T

the rol

ing
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Y

J--3

i

2.".
)

-

pin is mounted to the support structure such that the

9]

rolling pin 1

bladder-mounting
structure such that the bladder-nmeunting pin is rotatable
about a second axis that is non-coazial with and parallel
to the first axis; and

rotating the rolling pin to (a) advance, by
fricticn, a porticn of the bladder between the rolling
pin and the bladder-mounting pin, () roll the portion of

the bladder arcund the bladder-mounting pi

ng pin to

direction from that of the rolling pin.

15. The method according to claim 14, wherein the

is mounted to the

support  struc initiator is

disposable the rolling pin and the

bladd DLin,

olling pin is shaped so as te define a

plura:

o)}
ot
-
r‘t—
“
2
-
A
ey
L
Q
[}
<
0}
0

whereln the

ng initiator is

a1

define a shim that defines a plurality of teeth having
concavely curved surfaces,

wherein the rolling initiator, the rolling pin, and
the bladder-mounting pin are arrvanged zuch that when the
rolling initiator 1s disposed partially between the

3

rolling pin and the bladder-mounting pin, the teeth are

disposed partially within the greoves of the rolling pirn,

respectively, and the concavely curved surfaces face and

szcond  axis of the bla:

mounting pin, anc

PCT/IB2018/053533
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wherein rotating the rolling pin comprises rotating

ini

the rolling pin such that

rolls the kladder arcund the bladder-mounting pin when

inserting the edge c¢f the bkladdsr bstween the rolling pin

and the bladder-mounting pin.

according to claim 16, wherein a radius

the conocavel aurfaces of the

@
l__
G
@]
[
b=
<
0]
0N

teeth equals betwsen 50% and 150% of a radius of the
pin.

18. The to  <laim

N

rolling initiator, the rolling pin,

mounting pin are arranged such that

-

initiator is disposed partially betwsen the vrolling pin
and the bladder-mounting pin, respective portions of the

concavely curved surfaces are flush with or recsssed with

respect to an outer surface of the relling pin axial

wherein inserting

eding unit of the rollirn

machine, which 1s configured teo removably hold the

bladder during rolling of the bladder arcund the bladder-

20. The method according to <!

of the bladder-mounting

radius of the rolling pin.

21. The method accor wherein a radiugs

H
o
P
o)
[
o]
@]
l...l
0
}_.:
’__\
[N

~mounting pin is betwsen 0.8 and 4 mm.

22 The method according to claim 14,

('\
i}
oo
[\
=
QL
)
=3
=
=

of the rolling pin is betwee

PCT/IB2018/053533
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