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FIG. 17

(57) Abstract: A balloon catheter for insertion in a vessel includes a catheter shaft (24) and an inflatable balloon (12) attached to the
catheter shaft. Markings (30,32,39) along a longitudinal axis of the catheter are provided in an interior of the balloon, such as for
measuring a distance within the vessel. A first distance separating a first marking from a second adjacent marking may be different

O from a second distance separating the second marking from a third adjacent marking. The markings may also be used for ensuring

W

the proper positioning of the balloon and, in particular, the working surface thereof, relative to a treatment area.
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BoxNo.ll  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. |:| Claims Nos.: 54-65

because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

—_

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. Izl As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

1-3, 7-12, 19, 20, 43-53

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

m No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)




International Application No. PCT/ US2013/ 051863

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-3, 19

A balloon catheter comprising: A balloon. An inner tubular
member defining a guidewire Tumen; the inner tubular member
comprising three radiopaque markers spaced along a
longitudinal axis of the inner tubular member in the
interior of the balloon, wherein a first distance separating
a first marking from the adjacent second marking is
different from a second distance separating the second
marking from a third adjacent marking. An outer wall having
at least one of the first or second radiopaque markers.

2. claim: 4

A balloon catheter comprising a shaft . A balloon attached
to the shaft and at Teast three radiopaque markers spaced
along a longitudinal axis of the shaft in the interior of
the balloon, wherein a first distance separating a first
marking from the adjacent proximal second marking is smaller
from a second distance separating the second marking from
the proximal third adjacent marking.

3. claim: 5

A balloon catheter comprising a shaft . A balloon attached
to the shaft and at Teast three radiopaque markers spaced
along a longitudinal axis of the shaft in the interior of
the balloon, wherein the at least three radiopaque markings
are arranged in a pattern comprising a plurality of adjacent
pairs, and wherein the adjacent pairs are alternatingly
separated by the first and second distances

4., claim: 6

A balloon catheter comprising a shaft . A balloon attached
to the shaft and at Teast three radiopaque markers spaced
along a longitudinal axis of the shaft in the interior of
the balloon, wherein the at least three radiopaque markings
are arranged in a pattern comprising adjacent radiopaque
markings spaced at progressively larger distances from one
another from a distal point on the catheter to a proximal
point on the catheter.

5. claims: 7-12, 20, 43-53

A balloon catheter comprising a shaft. A balloon attached to
the shaft and at least three radiopaque markers spaced along
a longitudinal axis of the shaft in the interior of the
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

balloon, wherein a first distance separating a first marking
from an adjacent second marking is different from a second
distance separating the second marking from a third adjacent
marking.

The balloon includes an uninflated midpoint Tocation and an
uninflated midpoint location wherein at least one of the
markers substantially aligns with the inflated midpoint
position of the balloon

6. claims: 13-17

A balloon catheter comprising a shaft. A balloon attached to
the shaft and at least three radiopaque markers spaced along
a longitudinal axis of the shaft in the interior of the
balloon, wherein a first distance separating a first marking
from an adjacent second marking is different from a second
distance separating the second marking from a third adjacent
marking. At least an extra fourth radiopaque marker is
defined located external to the interior of the balloon.

7. claim: 18

A balloon catheter comprising a shaft. A balloon attached to
the shaft and at least three radiopaque markers spaced along
a longitudinal axis of the shaft in the interior of the
balloon, wherein a first distance separating a first marking
from an adjacent second marking is different from a second
distance separating the second marking from a third adjacent
marking, wherein the markers comprise bands formed at Teast
partially of a radiopaque material.

8. claims: 21-24

A balloon catheter comprising an elongated, tubular shaft;
an inflatable balloon, supported by the shaft, and including
a working surface having a midpoint in an inflated
condition; at least one first radiopaque marking
corresponding to the Tocation of at least one end of the
working surface in the inflated condition and at Teast a
second radiopaque marking corresponding to the location of
the midpoint of the working surface in the inflated
condition

9. claims: 25-34

A balloon catheter comprising an elongated, tubular shaft;
an inflatable balloon supported by the shaft and including a
working surface; first and second radiopaque markings
corresponding to the Tocation of the ends of the working
surface and a third radiopaque marking positioned between
the first and second radiopaque markings.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

10. claims: 35-42

A balloon catheter comprising an elongated shaft; an
inflatable balloon supported by the shaft and having an
interior; a plurality of first radiopaque markers proximal
of the balloon, and; a plurality of radiopaque markers
within the interior of the balloon.
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