wo 2013/138232 A1 [N/ N0F A0 O R 0

(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2013/138232 Al

19 September 2013 (19.09.2013) WIPO I PCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
A6IM 29/02 (2006.01) A6IM 25/10 (2013.01) kind of national protection available): AE, AG, AL, AM,
. L . AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(21) International Application Number: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
PCT/US2013/030180 DO, DZ. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
11 March 2013 (11.03.2013) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
. ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(25) Filing Language: English NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
(26) Publication Language: English RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
(30) Priority Data: M, ZW.
61/611,186 15 March 2012 (15.03.2012) Us
(84) Designated States (uniess otherwise indicated, for every
(71) Applicant: TELEFLEX MEDICAL, INC. [US/US] kind of regional protection available). ARIPO (BW, GH,
2917 Weck Drive, Research Triangle Park, North Carolina GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
27709-0186 (US). UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
. TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
(72) Inventor; and
(71) Applicant (for US only): VITULLO, Jefirey [US/US]; EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
2400 Bernville Road, Reading, Pennsylvania 19605 (US) MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
> ’ ’ TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
(74) Agent: GLUCK, Peter; Washington Square, Suite 1100, ML, MR, NE, SN, TD, TG).
1050 Connecticut Avenue, NW, Washington, District of Published:

Columbia 20036 (US).

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

(54) Title: NOVEL ENHANCED BALLOONS HAVING PRE-STRESSED STRUT REINFORCEMENT

(57) Abstract: A medical device system with pressurized balloon having a radial wrap configuration yields improved withdrawal
force, and has pre-stressed struts for reinforcing at fold points for ease of inflation, deflation, and heightened radiopacity.



WO 2013/138232 PCT/US2013/030180

INTERNATIONAL APPLICATION
FOR

NOVEL ENHANCED BALLOONS HAVING PRE-STRESSED STRUT

REINFORCEMENT
BY
JEFF VITULLO OF READING, PENNSYLVANIA

RELATED APPLICATIONS

[o001] This application claims the full Paris Convention benefit of and priority to U.S.
provisional patent application serial number 61/611,186, the contents of which is

incorporated by this reference as if fully set forth herein in its entirety.

BACKGROUND OF THE DISCLOSURE

[0002] The present invention relates to medical devices. In particular, the instant
teachings relate to systems for lumenal/vascular access to impart treatment to

mammals.

FIELD OF THE DISCLOSURES

[0003] Pressurized balloons have plethoric uses within the medical field. Of prime
concern, in salient applications of the instant systems are the dueling issues of low
insertion profile, and ease of deployment. According to embodiments, each of these

longstanding needs is addressed.

OBJECTS AND SUMMARY OF THE DISCLOSURE

[0004] Briefly stated, a medical device system with pressurized balloon having a radial
wrap configuration yields improved withdrawal force, and has pre-stressed struts for

reinforcing at fold points for ease of inflation, deflation, and heightened radiopacity.



WO 2013/138232 PCT/US2013/030180

[0005] According to embodiments, there is provided a PTA balloon having pre-

stressed struts for reinforcing a spiral wrapped balloon.

[0006] According to embodiments, the reinforcing struts are pre-stressed to return to

folding points upon retraction into delivery sheaths

[0007] According to embodiments, reinforcing struts expand at inflation to unwrap

balloons evenly, provide reinforcement and increase radiopacity.

[0008] According to embodiments, there is disclosed a medical device system,
comprising, in combination, a pressurized balloon adopted for inflation and deflation
between an expanded diameter and a collapsed configuration, wherein mounting of the
balloon on a catheter system is defined by a spiral wrap of the balloon during the
collapsed configuration and, the balloon is equipped with struts for reinforcement,
whereby the struts are at fold points and aid in the spiral folding and unfolding, allowing

more even inflation and deflation of the balloon.

BRIEF DESCRIPTION OF THE FIGURES

[0009] Fig. 1is a schematic of a radially wrapped balloon;
[o010] Fig. 2 is a schematic of a radially wrapped balloon;

[oo011] Fig. 3is a schematic of pre-stressed reinforcing struts. ;

DETAILED DESCRIPTION OF THE INVENTIONS

[o012] The present inventor has discovered that radially wrapping medical device
balloons and reinforcing the same with pre-stressed struts enables better functionality,

including strength, radiopacity, burst pressure and shelf life.

[0013] Referring now to Figure 1 — Figure 3, those skilled in the art understand

catheter emplacement, the Seldinger technique and required system elements.

[0014] The first figure shows a schematic illustration of system 100 (shown in isolation

on balloon segments, the introducer set and all functional elements expressly
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incorporated herein by reference from U.S. Letters Patents Nos. 5,015,230; 4,362,150;
5,318,587; 5,853,389; 7,597,702; 7,828,767 and 6,013,055) showing the radially
collapsed configuration of balloon 101, allowing for insertion into vascularly challenged

spaces via proximal end 103.

[0022] Likewise, referring now to Figure 2 and to Figure 3, reinforcing struts 111
expand at inflation to unwrap balloon 101 evenly from proximal end 103. Folding points

111 enable reinforcing struts 111 to maintain a minimum profile of system 100.

[0023] Referring now to Figure 3, pre-stressed struts 111 are functionally reinforcing
during folding/unfolding. Said pre-stressed struts 111 function as reinforcing struts and
return to folding points 113 upon retraction into delivery sheaths, as known to artisans.

This, lower French-scale sizing is achieved over conventional PTA balloon systems.

[0024] While the method and apparatus have been described in terms of what are
presently considered to be the most practical and preferred embodiments, it is to be
understood that the disclosure need not be limited to the disclosed embodiments. It is
intended to cover various modifications and similar arrangements included within the
spirit and scope of the claims, the scope of which should be accorded the broadest
interpretation so as to encompass all such modifications and similar structures. The

present disclosure includes any and all embodiments of the following claims.

[o025] It should also be understood that a variety of changes may be made without
departing from the essence of the invention. Such changes are also implicitly included
in the description. They still fall within the scope of this invention. It should be
understood that this disclosure is intended to yield a patent covering numerous aspects
of the invention both independently and as an overall system and in both method and

apparatus modes.

[0026] Further, each of the various elements of the invention and claims may also be
achieved in a variety of manners. This disclosure should be understood to encompass
each such variation, be it a variation of an embodiment of any apparatus embodiment, a

method or process embodiment, or even merely a variation of any element of these.
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[o027] Particularly, it should be understood that as the disclosure relates to elements
of the invention, the words for each element may be expressed by equivalent apparatus

terms or method terms -- even if only the function or result is the same.

[0028] Such equivalent, broader, or even more generic terms should be considered to
be encompassed in the description of each element or action. Such terms can be
substituted where desired to make explicit the implicitly broad coverage to which this

invention is entitled.

[0029] It should be understood that all actions may be expressed as a means for taking

that action or as an element which causes that action.

[o030] Similarly, each physical element disclosed should be understood to encompass

a disclosure of the action which that physical element facilitates.

[0031] Any patents, publications, or other references mentioned in this application for
patent are hereby incorporated by reference. In addition, as to each term used it should
be understood that unless its utilization in this application is inconsistent with such
interpretation, common dictionary definitions should be understood as incorporated for
each term and all definitions, alternative terms, and synonyms such as contained in at
least one of a standard technical dictionary recognized by artisans and the Random
House Webster’s Unabridged Dictionary, latest edition are hereby incorporated by

reference.

[0032] Finally, all references listed in the Information Disclosure Statement or other
information statement filed with the application are hereby appended and hereby
incorporated by reference; however, as to each of the above, to the extent that such
information or statements incorporated by reference might be considered inconsistent
with the patenting of this/these invention(s), such statements are expressly not to be

considered as made by the applicant.

[0033] In this regard it should be understood that for practical reasons and so as to
avoid adding potentially hundreds of claims, the applicant has presented claims with

initial dependencies only.
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[0034] Support should be understood to exist to the degree required under new matter
laws -- including but not limited to United States Patent Law 35 USC 132 or other such
laws -- to permit the addition of any of the various dependencies or other elements
presented under one independent claim or concept as dependencies or elements under

any other independent claim or concept.

[0035] To the extent that insubstantial substitutes are made, to the extent that the
applicant did not in fact draft any claim so as to literally encompass any particular
embodiment, and to the extent otherwise applicable, the applicant should not be
understood to have in any way intended to or actually relinquished such coverage as the
applicant simply may not have been able to anticipate all eventualities; one skilled in the
art, should not be reasonably expected to have drafted a claim that would have literally

encompassed such alternative embodiments.

[0036] Further, the use of the transitional phrase “comprising” is used to maintain the
“open-end” claims herein, according to traditional claim interpretation. Thus, unless the
context requires otherwise, it should be understood that the term “compromise” or
variations such as “comprises” or “comprising”, are intended to imply the inclusion of a
stated element or step or group of elements or steps but not the exclusion of any other

element or step or group of elements or steps.

[0037] Such terms should be interpreted in their most expansive forms so as to afford

the applicant the broadest coverage legally permissible.
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CLAIMS
1. A medical device system, comprising, in combination:

a pressurized balloon adopted for inflation and deflation between an
expanded diameter and a collapsed configuration;

wherein mounting of the balloon on a catheter system is defined by a
spiral wrap of the balloon during the collapsed configuration; and,

the balloon is equipped with struts for reinforcement, whereby the struts
are at fold points and aid in the spiral folding and unfolding, stabilized and consistent

inflation and deflation of the balloon.

2, The system of claim 1, wherein said pre-stressed struts provide for

increased radiopacity, without increasing profile of a pre-inserted catheter assembly.

3. The system of claim 2, wherein said balloon is high pressure and has a
lower profile, on the French scale of measurement, than balloons having similar burst

resistance rating.

4. The system of claim 3, burst pressure ranging from at least about 18 to

approximately 22 atm.

5. The system of claim 3, burst pressure ranging from at least about 20 to

approximately 25 atm.

6. The system of claim 3, burst pressure ranging from at least about 26 to

approximately 30 atm.

7. The system of claim 3, burst pressure ranging from at least about 30 to

approximately 40 atm.
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