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MEDICAL DEVICE WITH BRAID AND COIL

Description
Tachnical Field

This imvention relates generally to medical devices and, more particularly,
10 devices for expanding a narrowed or chstructed passage or [umen in a patient, or
for introducing a medication or catheter therethrough and into a patient, or to a
sheath for maintaining access to the vascular system of a patient.

Background of the Inventicn

Perhaps one of the most important advances in surgery over the last few
decades has been the edoption and routine performance of a variety of minimally
invasive procedures. Examples of minimally invasive precedures include angioplasty,
endoscopy, laparoscopy, arthroscopy and the like. Minimally invasive surgical
procedures such as these can be distinguished from conventional open surgicat
procedures in that access ta a site of concern within a patient is achieved through
a relatively smali incigion, inte which a tubular device {or tubular partion of a device)
is inseried or introduced. The tubular device or device portion {hereinafter, “the
tuba”} keeps the incision open while parmitting aceess to the surgical site via the
interior {lumen) of the tube.

The tube can be confioured for surgical use itself or can be incarporated
into a device which also includes other apparatus having surgical utiity, One
example of the former is in a balloon catheter, in which the tube is configured
|particularly shaped and adapted) as a catheter shaft carrying on it an inflatable
balloon. Balloon catheters are useful for performing angioplasty and for the
deployment of a stent for preventing stenosis (closure} of a body passage, e.g., a
blood vessel. Ancther example of the former is in & disgnestic, infusion or drainage
gatheter, in which the tube is configured as a catheter for the delivery of a diagnostic
fluid to the patieni {for example, for imaging); for the delivery of a therapeutic fluid
to the patient (either short or leng term); or for the removal of a fiuid from the

patient. Examples of devices including spparaius in addition to the tube are

JP 2004-503339 A 2004.2.5
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endoscopes, laparoscopes, arthroscopes or the like, and guide catheters and
introducer sheaths {percutaneous or otherwise), through which a guide wira or other
surgical device is introduced into the patient.

A variety of tube structures are known 1o be useful for these purposes.
Each of such structures has its own advantages and drawhacks. For example, a
halloon catheter is often used in an angioplasty procedura for widaning a narrewed
site in a blood vessel in a patient. Such a procedure entaits advancing the balloon
catheter through the fortucus vessels of the vascular system to the narrowed site.
During such a procedure, the catheter is torqued, pushed and pulled until the
appropriate position is achieved. Further, when the balloon catheter is a single lumen
halloon catheter, it may include an occluder within its lumen; the occluder is
advanced in the balloon catheter and urged against a valve seat in the distal end of
the baloon catheter ic seal the catheter and permit inflation of its ballcon by
introduction of a suitable inflation fluid. Thus, the ballcon catheter is also subject
during use to a force tending to elongate it, making it pariicularly subject to
undesirable “necking.” that is, an undesirable reduction in its outer and/or inner
diameter. Of course, necking can arise in ather catheter structures and can arise
from other causes.

More pariicularly, to enhance torguability and pushability, some catheters
have included a braid in the wall of the shaft of the catheters. Unfortunately, braided
catheters are still refatively susceptible to kinking during use. Once a catheter has
kinked, fiuid cannot pass through the lumen of its shaft. In balloon catheters, this
prevents inflation of the catheter balloon. {In other catheters, such as diagnostic,
infusion and drainage catheters, prevention of fluid flow similarly interfares with their
satisfactory use.} As a result, the balloon catheter musi be removed and ancther
catheter introduced inte the patient and once again advanced through the vascular
system to the narrowed site. This wastes time and increases the potential for
trauma to the patisnt. To prevent kinking, some cathsters include a coil in tha wall
of their shaft, rather than a braid. However, catheters having an embedded coil are
undesirably susceptible to necking.

Other medical devices are known which ¢ombine a braid and a coil in the

JP 2004-503339 A 2004.2.5
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wali of a tube incorporated in the devices. For example, & prosthetic blood conduit
iz known for providing an arterial graft in a patient. Ths device has a helical
reinforcing spring and inner and outer polyester fabric tubes. A variety of known
endoscope sheaths have a braid and a coil in the sheath wall, the sheath serving to
surround and protest the endoscope itself from badily fluids during use. One known
endoscope sheath is a flexible shaft including a tapered. helical member surrounded
by a woven mesh; the mesh and member are purporied o give the sheath torsional
stability. Ancther known endoscope tube includes a metallic tubular spiral far
resisting collapse and a meshwaork tube positioned over the spiral for restricting its
longitudinal stratching, Yet another known flaxible endoscope tube inciudes a metal
spiral and a fibrous braid fitied over the spiral for elasticity, and for providing the tube
with & restoring force that is unhampered by high-polymer materials. Still yet another
flexible endoscope tube has two helical coils surrounded by a braid tube, such that
the tuba will not contract axially during use.

Many of these endoscope tubes share a feature in common: they employ
the braid to maintain the ceil in a radially compressed condition. Devices pther than
endoscope tubes are known in which tha coil is maintained in a radially expanded
gondition, for example, the flexible and kink-resistant introducer sheath for
percutaneous access disclosed in U.S. Patents No. 5,700,253 {Fred T. Parker, Dec.
23, 1997) and No. 5,380,304 (Fred T, Parker, Jan. 10, 1995}, each assigned 1o
Cook Incorporaied, Bloomington, Indiana. One sheath disclosad in these patents
includes a coil positicned between inner and outer tubss. Ths coil has a diameter
less than the outer diameter of ths inner tube, the coil being radially expanded and
wrappad arsund an inner tube. The outer tuhs is then connected ¢ the inner iube
through the spaces between the turns of the coil. The patents appaar te contain ne
suggestion to modify the disclosed sheath io furiher include a braid between the
outer tube and the ceil, Indeed, it might well be expected that providing such a braid
would interfere with the desired connection of the outer tube to the inner tube,
defeating the express and intanded purpose of the patents.

Many of the other devices disclosed above can be subject to furiher

drawbacks.  The successful construction of devices in micro-sizes, having an outer
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diameter of no mere than about 1 or 2 mm, can be problematic. Uniformity of inner
and outer diamater along the length of such devices. and uniformity of inner and
outer diameter between nominally identizal devices, can be difficult to schisve.
Maorsover, tubes of conventionsl censtruction pften experience reduced utility if
manufaciured near such small sizes even if thay can be constructed at all. In
general, the resulting devices in such small sizes readily collapse, neck and kink
during use, and possess poor pushability, poor trackability and poor torquability.
Many prior devices do not allow access to sites as deep in the patient than might be
desirad, aor do not allow treatment of structures within the patient as small as might
be desirad, for example, blood vesse!s having a diameter on the order of 7 mm,
Devices which have a diameter greater than necessary may, of course, be a potential
source of trauma to the patient during their use. Devices of such small diameters
would be highly desirable because they would alew access to sites deeper in the
patient than those sites which can presently be accessed. Such small diameter
devices would also be highly desirable because they would permit the treatmant of
smalier structures within the patient, for exemple, the expansion of smaller bloed
vessals than can currently be treated, Smaller diameter devices would also cause
less trauma to the patient.

It would be highly advantageous to have medical devices which could
readily and reliably be formad with unifarm inner and outer diameters, particularly in
micro-sizes at of below about 1 mm cuter diameter. It would also be highly
advantageous to have medical devices, particularly in micro-sizes, which resist
collapse, necking and kinking during use. It would further be advantagenus to have
medical devices, again, particularly in micro-sizes, which pessess good pushability,
trackahility and torquability in use. Finally, it would be advantageous to have such
medical devices which enabie access 1o sites daeper within patients than can
generaily he achieved with devices of conventional construction, and which
presented a reduced possibility of trauma to the patient during their use,
Summary of the Inventjon

The foregoing problems arg solved and a tachnical advancgs is achisved in

an illustrative medical device for perferming any of a variety of minimally invasive
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medical procedures, including angioplasty, diagnosis, chemotherapy, drainage,
endoscopy, laparoscopy, arthroscopy, and the guiding or intraduction of other
devices into a patient. Mare particularly, the present invention is directed to a
medical device which comprises a tube having a highly uniform and repaatable inner
and outer diameter, the tube possessing good trackability, pushability and
torquability, and the tube being highly resistant to collapse, necking ar kinking during
use. The tube first comprises a colil in a stressed, radially expanded conditich, and
a braid extending over at least part of the coil, The tube further comprises a
polymeric bonding layver positioned over and contacting at least the coil. The
polymetic layer itself maintains the coil in its stressed, radially expanded condition.
The polymeric layer perferms this function, for example, by adhesion to the coil (such
as by thermally bonding to it}. The tube may optionally include an inner 'iner beneath
and in sontact with at least part of the coil. However, particularly in smaller diameter
gonsiructions, the inner liner is hy itself much tao weak te prevent the ceil from
returning to its unstressed, non-expanded condition. Whils the pelymeric layer has
bean described as being applied in tubular form over the coil, it could alternatively be
extruded over and inside the coil to also form the inner liner 20. The layer 1B and
fine 20 could adg further stabiiity tot he tube, Polymerization could be accomplished
in situ.

Tha tube incorporated in the medical device of the present invention
advantagecusly has an outer diametar no greater than about 2 mm and preferably
has an outes diameter no greater then ebout 1 mm. Medical devices according to the
present invention are therefore capable of accessing sites deeper within a patient
with decreased potential for trauma to the patient, in comparison io devices
incorporating known iube sonstructions, Exemplary devices which can incorporate
the disclosed tube construction include, but are not limited to, ballcon catheters
{particularly, single lumen balloon cathsters); diagnastic, infusion and drainage
catheters; sndoscopes, laparcscepes and arthroscopes; guids cathsters; snd
introducer sheaths.

Particularly in view of this improved utility, it should be clear that the

present invention plainly involves something mare than merely providing a braid in
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the Parker devices disclosed above. Instead of being cennected to &n inner tube, the
polymer layer in the present invention bonds directly to the ceil itsalf; indaed, as
indicated above, the Inner [iner is eptional.

In a firsi aspect, then, the present invention is directed to a medical device
comprising a tube, wherein the tube comprises: a coil in a stressed, radially expanded
condition; a braid extending over at least part of the coil; and a polymeric layer
positioned over and contacting at feast the coil; wherain the polymaeric layer
maintains the coill in its stressed, radially expanded condition. Preferably, the
polymeric layer maintains the coil in its stressed, radially expanded conditicn by
adhesion to the coil, for example, by thermal honding to the coil. The tube
advantageously has an outer diameter no greater than about 2 mm, and preferably
has an outer diameier no greater than about 1 mm, possibly even as small as about
0.5 mm.

The medical device of the present invention preferably further comprises
an inner finer beneath and In contast with at least part of the coil. The inner liner
preferably comprises PTFE.

At leasi one and preferably both of ths coll and the braid comprise a
medical grade metal. The coil preferably comprises flat wire, while the braid may
comprise a plurality of crossad wires that may be of {lat or circular cress-saction.
The polymeric layer preferably comprises at least one of nylon and polyursthane;
during manufacture a sleeve of FEP heat-shrinkable tubing (heat fused shrink tubing)
may be utilized that is stripped after manufacture. The polymaric layer can comprise
two or more discrete longitudinal segments of differing duremeter. This providas the
resulting tube with differing stiffness at thase segments, allowing selection of the
flexibility of the tip of the tube. Selective flexibility of the tip of the tube can also be
achigved by allowing the coll to extend distally beyend the braid.

As indicated above, the medical device of the prasent invention ¢can be an
endoscope. Insuch a case, the tube is configured as {that is, particularly structured
and adapted for use as} an endoscope sheath. The medical device of the present
invention can nsicad be a single fumen balloon catheter. In this alternative cass, the

tube is configured as a catheter shaft. Mare particularly, in this slternative case, the
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tube preferably has a lumen defined longitudinally through it, and tha medical device
preferably further comprizes an inflatable balloon mounted to the tube, the kalloan
kaving an intarior in fluid communication with the tube lumen. The tube prefarably
has a distal end comprising a valve seat, and the medical device preferably further
comprises an occluder positioned in the iube lumen and moveable therain, the
occluder having & tip engageanle with the valve seat of the distal tube end to seal the
distal wbe end ang permit inflatien of the balleon {via a suitable fluid scurce not
shown}. The lack of streich and necking of the tube under the force applied by the
accluder permits an adeguale seal to be established.

In a second aspect, the present invention is directed to & medical device
comprising a tube, wherein the tube comprises: a metal coll in a stressed, radially
expanded condition, the metal coil comprising flat wire; a metal braid extsnding over
at least part of ihe c¢oil; a polymeric honding layer positioned over and contacting at
jgast the coil, wherein the polymeric layer is heat-shrinkable tubing comprising at
least one of nylon and polyurethane; and an inner liner beneath and in contact with
at least part of the coil, ihe liner comprising PTFE; wherein the polymeric layer
maintains the coil in its stressed, radially expandsd condition by adhesion to the coil
by thermal bonding to it; and wherein the tulse has an outer diameter of up to about
3 Fr (1 mm} or more,

In & third arnd final aspect, the present invention is directed to the
improvement in a madical device including a tube, characterized in that the tube
comprises: a coil in a stressed, radially expanded condition; a braid extending over
at Jeast part of the coil; and & polymeric layer positioned over and contacting at least
the coil; whersin the polymeric layer maintgins the ¢oll in jts stressed, radially
expanded condition.

As indicated above, the medical device of the present invention possesses
significant advantages over prior davices. The tube incorpetatad in medical davices
according to the present invention Is highly resistant to collapse, necking and kinking
during use, and possesses good trackability, pushability and torquability during use.
Tha tube can pessess an cuter diameter at oy below about 1mm, making it possible

Jor medical devices according to the present invention to access sites deeper within
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a patient with decreased potential for trauma to the patient. Moreover, the present
invention enjoys significant advantages during manufacturs, having a highly uniform
and repeatable inner and outer diameter aven in micro-sizes {at or below about 1 mm
outer diamstar),
Brief Description of the Drawing

A better understanding of the present invention will now he had upon
reference to the following detailed description. when read in conjunction with the
accompanying drawing, wherein like reference characters refer to like parts
throughoui the several views, and in which:

Fig. 1 is & partially cross-sectioned view of the medical device of the
preferred embodiment of the present invention;

Fig. 2 is a partial cross-sectional view of the medical device of the
preterred embediment of the present invention;

Fig. 3 is & partial cross-secticnal view of another preferred embodiment of
the present invention;

Fig. 4 is a side view of another preferred embodimenti of the present
invention; and

Fig. & is & partial cross-sectional view of another preferred embodiment of
the present invention.
Detailed Description

With refarence 1o Figs. 1 and 2, a first embodimeni of a medical device 1C
accerding to the present Invention is thereshown, ussful fer performing any of a
variety of minimally invasive meadical procedures, including angioplasty, diagnosis,
chemothsrapy, drainage, endoscopy, laparoscopy, arthroscopy, and the guiding or
introduction of other devices nto a patient. In its simplest form, the medical device
10 is a simple diagnostic, infusion or drainage catheter 12. The catheter 12 should
be considered o also represent a guide catheter or an introducer sheath.

The medical device of the present inveniion comprises a tube 11. The
tube 11 may be up to about 2 to about 3 French (about 0.67 to about 7.00 mmy} in
outer diameter, and may be as small as about 1.5 French {0.50 mm) or lass, in outer

diameter. The tube 11 first comprises a coil 14 in a stressed, radially expanded
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candition. The coil 14 is preferably formad of a flat wire comprised of a madical
grade metal. The wube 17 also comprises & braid 16 extending pver at leasl part of
the coil 14. The braid 18 preferably comprises a plurality of crossed wires 22 of
circidar or flat cross-section, and is preferably comprised of a medical grade metal.
Other medical grade materials may also be useful for the coil 14 and the braid 16.

The tube 17 further comprises a polymeric bonding layer 18 positioned
over and contacting at least the coil 14, and preferably contacting the braid 16 as
well. The pelymeric layer 18 mainisins the coil 14 in itz stressed, radislly expanded
condition. Preferably, the polymeric layer 18 rnaintains the coil 14 in its stressed,
radiatly expanded condition by adhesion to the coil 14, for example, by thermally
bonding te the coil 14, More preferably, the polymeric layer 18 caomprises heat-
shrinkahble theat fused} tubing. The polymeric layer 18 preferably comprises at least
anse of nylan cr palyurethane.

Any particular portion of the tube 11 can be given a flexibility or
springiness which is diffarent from the ftaxibility or springiness of the remaindsr of
the tube 11. There are several ways in which this difference can be achieved. One
way would be ta vary the thickness of the polymeric layer 18 along the length of the
tube 11; this may not be a particularly practical way to achieve the desired
difference. Another way is to permit the polymeric layer 18 to comprise at least two
discrate longitudinal segments {such as proximal segment 28 and distal segment 30)
of differing durometer. Making the distal segment 30 of the polymeric layer 18 fiom
a softer material than that fram which the proximal segment Z8 is made yields a tube
11 whose tip is more flexible or apringier than the balance of the tube 117.
Alternatively, as shown in Fig. 3, the coil 14 may extend distally beyond the disial
end 24 of the brald 16, This leaves a distal poriien 26 of the coil 14 which is not
covered by the braid 16, and similarly vields a tube 11 whose tip is mors flexible or
springier than the balance of the tube 11.

The tube 11 optienally further comprises an inner liner 20 beneath and in
contact with at Ieast part of the coil 14. The inner liner 20 preferably comprises
PTFE or another medical grade, |ubricious material. Without regard 10 whether the

tube 17 comprises the opticnal inner liner 20, the tube 11 has a lumen 60 defined
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in it, which extends longitudinally through it. The lumen 60 can receive a
conventional guide wire {not shawn) therein, or tha lumen 60 can ke intended for the
delivary of a diagnostic or therapeutic fiuid, or the remeval of a fluid from the patient.

The stressed coil 14 of the present invention permits the madical device
10 of the present invention to have a wall which is thinner than might conventionally
be achieved, and gives the medical device 10 rmore flexibility and springiness. During
use, the tubs |1 of the medical device 10 attempts to straighten, making it easier
to contrel advancement of the medical device 10 in the patient. The stressed cail
14 also provides significant advantages during the manufaciure of the medical device
10, mest notably, better cantro) cver tha wall thickness ultimately pussessed by the
medical device 10.

Construction nf the tubs 11 of the present invention can he straight-
forward. A mandrel is seleciad which has a diameter greater than the unstressed,
free inner diameter of the cail T4, If employed, the inner liner 20 is placed on the
mandrel. The ceil 14 is then wrapped about the mandrel {and inner liner 20, ¥
present}, the mandrel temperarily maintaining the cail 14 in an expanded condition.
The braid 16 is then positioned over the coil 14. Finally, the pelymeric layer 18 is
established over the braid 16 and the coil 14, As indicated above, the polymeric
layer 18 is preferably formed from a heat-shrinkable tubing; the mandrel and the
elements on it are heated to shrink and cure ihe polymeric layer 18, and causa it to
thermally bond to the coil 14, (The spacing of the braid 16 must be chosen, of
eourse, to allow such banding or other adhesion to occur.) The mandrel and formed
tube 11 are then cooled and the heat retuced sleeve removed, and the iube 11
removed from tha mandrel. Tha polymeric layar 18 now maintains the coil 14 in its
stressed, expanded condition.

The tube 11 of the present invention can be put to use In medical devices
10 other than simple catheters. For example, as shown in Fig. 4 the medical device
10 of the present imvention can instead be an endoscope 32 of otherwise
sanventional construction, save for the inclusion of the tube 11. In such a case, the
tubs 11 is configured as an endoscope sheath 34 cannected to a conventional

endoscope handle 36, the handle 36 including an ocular tube 62 and & forceps
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inssrtion inlet (sidearm) 64.

Alternatively, the medica! device 10 of the present invention can instead
be a single lumen cathetar 38 of otherwise conventicnal constructicn, again, save
for the inclusion of the tuke 11. In this cass, the tube 11 is configured as a cathetar
shaft 40, and the medical device 10 then further comprises an inflatabla halloon 44
mounted to the tube 11, such that the inierior 58 of the balloon 44 is in fluid
communication with the lumen 60 of the tube 11. As is conventional. the balloon
44 is preferably secured and sealed to the tube 11 by an adhesive 52. Such fluid
sommunication is established by a plurality of perferations B4 thraugh the tube 11.
The perfarations 54 can be formed by [aser or by cutting with a tungsien cannula.

The tube 11 further has a distal end 42 comprising a valve seat 46, while
the medical device 10 further comprises an cecluder 48 positioned in the tube lumen
60 and moveable therein. The obccluder 48 has an enlarged tip 50 engageable with
the valve seat 46 to seal the distal end 42 of the tube 11, thereby permitling
inflation of the balloon 44 by pressurized fluid from a source not shown, supgplied
through the tube lumen BO.

For practical reasons, the tube 11 may not have any special utility in
balloon catheters requiring a catheter shaft having two or more lumens. Such
balloon catheters might be so large in diameter that they would not enjoy the
particular advantages of the tube 17 disclosed herein.

The dimensions (for example, the ithickness) of the various slements
mentioned above should be selacted in view of the purpose of the medical device 10
n which the tube 11 is incorporated. It is balleved that the selection sf such
dimensions will lie within the leve! of skill in the art of designing surgical ingtruments,
ance benefit of the present disclosure is had. While a mpdest amount of trial-and-
error may be needad to obtain optimal dimensions, it s believed that any required
axparimantation will not be undua. The fallowing may constitute the thicknesses of
the varicus elemenis of a typical embodiment of the tube 11: inner liner 20, about
0.001 in. tabout ©.025 mm) thick, about 0,014 in. {about 0.36 mm} nner diamater;
accluder 48 {or guide wire}, about 0,010 in. {sbout 0.25 mm) diameter; wire of coil

14, about 0.0008 to about 0.0¢ in, {about 0.0Z0 to 0.025 mm) thick: wires 22 of
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braid 26, about 0,007 in. {about 0.025 mm) In glameter; and polymeric layer 18,
about 0.002 in. (about 0.061 mm} thick, The resuiting tube 11 would have an outer
diameter of about 0.026 in. (about Q.66 mm, or ahout 2 Frenckl.

The present invention can alternatively he considered as an improvement
in medical devices 10 including a tube 17. The improvement of the present invention
is characterized in that the tube 171 compriges the coil 14 n its stressed, radialy
expanded condition; The braid 16 extending over at least part of the coil 14; and the
polymeric layer 18 positicned over and contacting at least the coil 14, As disglosed
above, the polymeric layer 18 maintains the coil 14 in its stressed, radially expanded
condition.

The present Invention thus provides a medical device 10 which is
particularly usafw! for the performance of a wide variety of catheterization
procedures. A medical device 10 including the tube 11 of the present invention can
he configured as a ballpon catheter (particularly, a single lumer ballcon catheter 38);
a diagnostic, infusion or drainage cathetar 12; ar endoscope 32, laparoscope,
arthroscope or the like; a guide catheter; or an introducer sheath, among other
devicas. The present invention is particularly advantageous over prior medical
devices in that the tube 11 is highly resistant to collapse, necking and kinking during
use and possesses good trackahility, pushability and torquability during use. The
tube 11 can possess an outer diameter at or below about 1mm, making it possible
far medical devices according to the present inveniion to access sites despar within
a patient with decreased potential for trauma to the patient. Mereover, the present
invention enjoys significant advantages during manufacture, having a highly uniform
and repeatable inner and outer diamster even in micre-sizes (at or balow about 1 mm
outer diameter).

The details of the construction of composition of the various slements of
the medical device 10 of the present invention not otherwise disclosed are not
believed to be critical to the achievement of the advantages of the present inventian,
so long as the elements possess the strength or mechanicai properiies needed for
them to perform as disclossed. The selection of any such details of construction are

believed to be well within the ability ot one of even rudimentary skills in this area, in
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view of the prasent disclosure. For practical reasans, however, most embodiments
of the medical device 10 of the present invention should probably be considered 1o
be single-use devices, rether than being reusable,
ndustrial Applicability
The present invention is useful for a wide variety of catheterization devices
and procedures, and therefore finds applicability in human and veterinary medicine.
I1is to be understood, howsver, that the above-described device is meraly
an illustrative embediment of the principles of this invention, and that other devices
and methods for using them may be devised by those skilled in the art, without
departing from 1he spirit and scope of the invention. It is alse te be undersiced that
the inventien is directed 0 embodiments hoth comprising and consisting of the

disclosed parts.
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Claims
1. A tube {11) for use with a medical device {10}, the tube {11) comprising a coil
{14} in a stressed, radially expanded condition; a braid {18) extaending cver at least
part of the coil (14); and polymeric material{s) (18) positicned at least over the ceil
{14); the polymeric meierial {18}, at least in part maintaining the coif {34) in its
stressed, radially expandad condition,
2. The tube according to claim 1, wherein the polymeric material {18} maintains the
coll {14) in its stressed, radially expanded condition by adhesion of the polymeric
material to the coil (14},
3. The tube according to claim 1 ar 2, whersin the polymeric material is in the form
of a layer of polymer {for example at lesst one of nylon, polyurethane, and FETP),
and wherein the polymeric material or materials further comprises an inner liner (20),
for example of PTFE, hengath and in centact with at least part of the coil (14).
4, The medical device (10) accarding to claim 7, wherein at least one of the ceil (14)
and the braid (16} comprisss a metal, and/or the braid {16) comprises & plurality of
crossed wires {22}, aach for example of circular in cross-section, and/or the coit {14]
comprises flat wire, and/or the ceil (14) extends distally beyond the braid (16).
5, The medical device (10} according to claim 3, wherein the palymeric layer {18)
is heat-shrinkable tubing, and/or is thermally bondad to the coil {14) and/or comprises
at Jeast two discreet lengitudinal segments (28 and 30} of differing durometer,
6. A medical device (10} comprising a tube according to any one preceding claim,
wherein the device (10} is an endoscope (32}, and wherein the tube (11) Is
canfiguret as an endoscope sheath {34) with an outer diameter for example no
grester than about Zmm,
7. A medical device (10} comprising a wube according to any one of claims 1 to &
wherein the davice {10) is a single lumen balloen catheter (38), and whertein the tube
{11} is configured as a cathetar shaft (40, for example with an outer diameter ne
greater than about Zmm.
8. The medical device {10} according to claim 7, whergin the tube {11) has a lumen
{6} definad longitudinaily thersthrough, and wherein the device {10 further comprises

an inflatable ballocn (44) mounted to the tube {11). the balloon (44) having an
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interior {58} in fluid communication with the tube lumen {60), and/or wherein the
tube {11) has a distal end {42} comprising a valve seat (48), and wharein the device
{10} further comprises an cccluder {48} posiiicned in the tube Jumen (60) and
moveable therein, the occluder {48) having a tip {50) engageable with valve seat (46)
of the distal tube end {42) to seal the distal tube end {42} and permit inflation of the
balloon (44),

8. A medical device {10) comprising a tube (11}, wherein the tube (11} comprises:
a metal coil {14) in a stressed, radially expanded condition, the metal coil [14)
comprising flat wire; a metal braid {16) extended over at lsast part of the coil {14);
a polymeric bonding layer {18} positioned over and contaciing at least the coil {14},
wharein the polymeric layer (18) is heat-shrinkable tubing comprising for example at
least one of nylon, polyurethane and FETP; and an inner liner {20} beneath and in
cantact with at least part of the coil {14}, the liner (20} for example comprising PTFE;
whergin the polymeric layer {18} maintains the coil (14} in its stressed, radially
expanded condition by adhesion to the coil (14} by thermal bonding to it; the tube
{11} for example having an outer diameter no greater than about 1mm.

1Q. The improvement in a medical device {10} including a tube {11), characterized
in that the tube {11} comprises: a coil {14} in a stressed, radially expanded condition;
a braid (16} extended cvar at laast part of the coil {14); and a polymeric layer {18)
positionsd over and contasting at least the cail (14); wherein the polymeric layer {18}

maintains the coil {74} in its stressed, radially expanded candition.
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