
(12) INTERNATIONALAPPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(10) International Publication Number
(43) International Publication Date

28 January 2010 (28.01.2010) WO 2010/009784 Al

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
A61M 25/10 (2006.01) kind of national protection available): AE, AG, AL, AM,

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(21) International Application Number: CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,

PCT/EP2009/003527 EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(22) International Filing Date: HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,

18 May 2009 (18.05.2009) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,

(25) Filing Language: English NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,

(26) Publication Language: English SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.

(30) Priority Data:
0801 3293.9 23 July 2008 (23.07.2008) EP (84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,
(71) Applicant (for all designated States except US): AB¬ GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

BOTT LABORATORIES VASCULAR ENTERPRIS¬ ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
ES LIMITED [IE/IE]; Earlsford Center, Terrace, Dublin TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
2 (IE). ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),
(72) Inventors; and

OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
(75) Inventors/Applicants (for US only): RICKERT, Martin

MR, NE, SN, TD, TG).
[DE/DE]; Alemannenstrasse 20, 78628 Rottweil (DE).
WARNACK, Boris [DE/US]; 1105 Carlos Privada, Published:
Mountain View, CA 94040 (US).

— with international search report (Art. 21(3))
(74) Agent: HOEFER & PARTNER; Pilgersheimer Strafie

20, 81543 Mϋnchen (DE).

(54) Title: BALLOON CATHETER

FIG. 1
(57) Abstract: A Balloon catheter (1) comprising a catheter tube (2), an inflatable and deflatable balloon (3) fixed to said catheter
tube (2) and a refolding device (4) for folding the balloon (3) onto said catheter tube (2) during balloon deflation, wherein said re
folding device (3) includes at least one flap arrangement (5) being fixed on said catheter tube (2) and being disposed within said
balloon (3).



BALLOON CATHETER

Description

The present invention relates to a balloon catheter and particularly to a balloon

catheter comprising a refolding device for folding the balloon onto the catheter tube

during balloon deflation.

Various techniques and balloon structures have been developed for a defined or

predictable folding during balloon deflation. For example US 6,623,451 B2 comprises

a balloon catheter with a device including a band and a plurality of elongated fingers

attached to the band to fold the balloon in a uniform and predictable manner during

balloon deflation. However, the disclosed device is adapted neither to expand the

balloon equally or symmetrically along the entire internal length of the balloon nor to

assure a defined and equal refolding in all spacious directions without causing a so

called "pancake-folding" or other folding failure.

It is, therefore, an object underlying the present invention to provide a balloon

catheter including a refolding device that is able to solve the above mentioned

problem and secures a defined and guided refolding of the balloon during balloon

deflation.



The solution of this object is achieved by the features of claim 1. The balloon

catheter according to the present invention comprises a catheter tube, an inflatable

and deflatable balloon fixed to said catheter tube and a refolding device for folding

the balloon onto said catheter tube during balloon deflation. Said refolding device

includes at least one flap arrangement being fixed on said catheter tube and being

disposed within said balloon.

The dependent claims contain advantageous embodiments of the present invention.

According to one embodiment of the present invention the flap arrangement extends

between Ro-markers disposed on the catheter tube and the flap arrangement

includes at least three flexible flaps. These flaps are fixed and equally spaced from

each other on said catheter tube and extend along a region of the catheter tube

disposed in the balloon. The flaps are formed with predetermined lengths and formed

in a bent or angled shape having decreasing cross sections along projecting lengths

thereof.

According to a second embodiment of the invention the flap arrangement takes a

linear symmetrical wave form with longitudinally increasing/decreasing lengths of

flaps.

According to a further embodiment of the invention the flap arrangement takes a

linearly offset wave form with longitudinally increasing/decreasing lengths of flaps.

Moreover the flap arrangement can be fixed on a flap tube fixed on the catheter tube

of the balloon catheter according to the present invention.

Further features and advantages of the present invention will become apparent from

the following description of preferred embodiments with reference to the appended

drawings, wherein

Fig. 1 shows an enlarged simplified cross sectional view of the balloon catheter 1 in

an inflated state according to a first embodiment of the present invention,



Fig. 2 shows an enlarged cross sectional view of the flap arrangement within the

balloon catheter according to the present invention,

Fig. 3 shows an enlarged cross sectional view of the balloon catheter 1 in an inflated

state according to a further embodiment of the present invention, and

Fig. 4 shows an enlarged cross sectional view of the balloon catheter 1 in an inflated

state according to a further embodiment of the present invention.

Fig. 5 illustrates an isometric view of the balloon catheter with balloon folding

mechanism.

Fig. 6 illustrates an enlarged cross sectional view of the balloon catheter in an

inflated state according to a further embodiment of the invention.

Fig. 7 shows a cross-sectional view of an further flap arrangement according to the

present invention.

Fig. 8 - Fig. 12 each illustrate a different subsequent folding position of the flap

arrangement shown in Fig. 7.

In Fig. 1 an enlarged cross sectional view of the balloon catheter 1 according to a

first embodiment of the present invention is depicted in an inflated state. Said balloon

catheter 1 comprises a catheter tube 2, (which may include an inflation lumen and a

guide wire lumen (either juxtaposed or in a concentric arrangement)) an inflatable

and deflatable balloon 3 fixed on said catheter tube 2 and a refolding device 4 for

folding the balloon 3 onto said catheter tube 1. The refolding device 4 disposed within

the balloon 3 includes at least one flap arrangement 5 fixed on said catheter tube 2

having a plurality of flaps as in this case includes three flaps being separated into

thirteen flap-portions 9, 10. The flap arrangement 5 comprises a length L in

accordance with the size of the balloon 3 and extends along a region 13 of the

catheter tube 2 between two Ro-markers 11, 12 disposed on the catheter tube 2 .



Fig. 2 shows an enlarged cross sectional view of the flap arrangement 5 according to

the present invention. As shown in Fig. 2 , three radially extending flexible flaps 6, 7 , 8

are circumferentially fixed and equally spaced from each other on the catheter tube

2 . However, the present invention is not limited to the number of flaps depicted

herein and also an increased number of flaps can be provided without deviating from

the scope of the invention. The flaps 6 , 7, 8 comprise a predetermined length

adapted to the respective dimension of the balloon 3 and are formed in a bent or

angled shape. Moreover the flaps are provided with decreasing cross sections along

their projecting lengths to further increase their flexibility and to improve and assist a

supported and guided refolding in all directions during deflation of the balloon 3 .

Fig. 3 illustrates an enlarged cross sectional view of the balloon catheter 1 in an

inflated state according to a further embodiment of the present invention. In this

embodiment the flap arrangement 5 of the refolding device 4 arranged between the

Ro-markers 11, 12 takes a linear symmetrical wave form with longitudinally

increasing/decreasing lengths of flaps 9, 10. Due to this design and profiling of the

flap arrangement 5 using less material for the included flaps the profile of the balloon

catheter 1 in its deflated state is reduced to further facilitate the deployment of the

balloon catheter 1 into small body vessels.

Fig. 4 shows an enlarged cross sectional view of the balloon catheter 1 in an inflated

state according to a further embodiment of the present invention. In this embodiment

the flap arrangement 5 of the refolding device 4 arranged between the Ro-markers

11, 12 unlike the embodiment described in Fig. 3 takes a linearly offset wave form

with longitudinally increasing/decreasing lengths of flaps 9, 10. The linearly offset

wave form of the flap arrangement 5 provides the same advantages as the linear

symmetrical waving shown in Fig. 3 above. Due to the offset wave form of the flap

arrangement 5 the profile of the balloon catheter 1 is lowered in its deflated state,

because during deflation the flaps of the refolding device 4 fit into linearly offset

positions on the catheter tube 2 . Moreover the overall flexibility of the flap

arrangement 4 is further improved by this structure.



Although not shown in the drawings the flap arrangement 5 within the balloon 3 can

alternatively be fixed on a flap tube (not shown) which is pushed over and fixed on

the catheter tube 2 .

Fig. 5 illustrates an isometric view of the inflated balloon folding mechanism on the

catheter tube 2 including three tangentially protruding flaps 6 , 7, 8 being separated

into a plurality of flap portions 9 , 10.

Fig. 6 illustrates an enlarged cross sectional view of the balloon catheter 1 in an

inflated state according to a further embodiment of the invention. In this embodiment

the flap arrangement 5 of the refolding device 4 is aligned throughout the cylindrical

section S of shown balloon 3 . The flaps 6 , 7 are either an integral part of the inner

lumen 2 or can be fastened to the inner lumen 2. The balloon 3 can be deflated

onto/against the folding mechanism, due to the flap length along the entire section S

of the balloon 3.

Fig. 7 shows a further flap arrangement according to the present invention. The flaps

6 , 7 , 8 are equally spaced from each other and tangentially extending on the catheter

tube (inner lumen) 2 to minimize the circumference and profile and protrude at an

predetermined angle or tangentially to maximize the height of the flaps 6, 7 , 8 when

the balloon 3 wrapped around is inflated. This allows the balloon 3 to be folded

accurately against the catheter tube 2 and to minimize the cross-sectional area

thereof. The flaps 6 , 7 , 8 can have a thin uniform cross section along their entire

length or have an increasing thickness or cross-section towards the inner tube to

further increase their flexibility at their outer ends and to improve and assist a

supported and guided refolding in all directions during deflation of the balloon 3.

Fig. 8 - Fig. 12 respectively show different subsequent folding positions of the folding

mechanism of the flap arrangement (6, 7, 8) depicted in Fig. 7 to illustrate the attitude

thereof in the laboratory and during refolding in a patient's vessel.

The flaps of the above described embodiments should preferably be formed from a

flexible and soft material such as nitinol, polymer or a composite of polymer and

nitinol being soft enough to force the balloon into proper refolding but flexible enough



to fold and "stand up" upon balloon inflation without destroying the balloon material.

As for the pleating and folding of the balloon, it has preferably to be done in a manner

corresponding to the flap design used therein and wrapped in accordance with the

flap arrangement.

In addition to the written disclosure reference is herewith made explicitly to the

disclosure of the invention in Fig. 1 to 12.



List of reference signs

1 balloon catheter

2 catheter tube (inner lumen)

3 balloon

4 refolding device

5 flap arrangement

6 , 7, 8 flaps

9 , 10 flap portions

11, 12 Ro-marker

13 region

L length

S cylindrical section of the balloon



Claims

1. Balloon catheter (1) comprising:

- a catheter tube (2);

- an inflatable and deflatable balloon (3) fixed to said catheter tube (2); and

- a refolding device (4) for folding the balloon (3) onto said catheter tube (2)

during balloon deflation, wherein

said refolding device (4) includes at least one flap arrangement (5) being fixed

on said catheter tube (2) and being disposed within said balloon (3).

2 . Balloon catheter (1) according to claim 1, wherein the flap arrangement (5)

extends between Ro-markers ( 11, 12) disposed on the catheter tube (2).

3 . Balloon catheter (1) according to claim 1 or 2 , wherein the flap arrangement (5)

includes at least three flexible flaps (6, 7 , 8) being fixed on said catheter tube

(2).

4 . Balloon catheter (1) according to claim 3 , wherein the flaps (6, 7 , 8) are

circumferentially fixed and equally spaced from each other on the catheter tube

(2) and extend along a region (13) of the catheter tube (2) disposed in the

balloon (3)

5 . Balloon catheter (1) according to claim 3 or 4 , wherein the flaps (6, 7 , 8,) are

formed with predetermined lengths, each being formed in a bent or angled

shape.

6 . Balloon catheter (1) according to claim 3 to 5, wherein the flaps (6, 7, 8,) having

decreasing cross sections along the projecting lengths thereof.



7 . Balloon catheter (1) according to claim 1 to 6 , wherein the flap arrangement (5)

takes a linear symmetrical wave form with longitudinally increasing/decreasing

lengths of flaps (6, 7, 8).

8 . Balloon catheter (1) according to claim 1 to 6 , wherein the flap arrangement (5)

take a linearly offset wave form with longitudinally increasing/decreasing lengths

of flaps (6, 7 , 8).

9 . Balloon catheter (1) according to one of claims 1 to 8, wherein the flap

arrangement (5) is being fixed on a flap tube fixed on said catheter tube (2).

10. Balloon catheter (1) according to one of claims 1 to 9, wherein the flaps (6, 7 , 8)

are each separated into flap portions (9, 10).
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