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| (34) Title: 'HYBRID TUBULAR GUIDE WIRE FOR CATHETERS

e may be thteaded for guidance to a body target location in a vasculature passageway of a body. The first elongate body (340) has greater
-'| rotational stiffness than:the second elongate body (344), which. has greater lateral fexibility. Cuts (362) are formed cither by saw cutting,
laser cutting or etching at spaced apart locations along the length of the sccond elongate body (344) to increase its lateral flexibility. At
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A hybnd tubu ar wire (320) includes first and second elongate tubular bodics (340, 344), fitted end to end, and about which a catheter

ilust some -of: the cu!s extend through the tubular body to the interior cavity to alow the escape of fluids flowing in the cavity.




30 hbvigétion through the anatony is achieved by view ng the
gui-:dé wire.in-the body using X-ray fluoroscopy. The guide wire is inserted

into a cat so the guide wire protrudes out the end, and then the wire
and cat het: re inserted into a vessel or duct and 35 noved t her et hr ough
until-“the-guiwie 9wk®e tip reaches a W 97/ 43949 PCT/USITRIIST
PCT/ US87/09357-°2 desired vessel or duct branch. The proxinal end of the

gui:dé wire is then rotated or torqued to point the curved tip into the
-desired branch and then advanced farther. The catheter is advanced over the
s~guide wire 5 to follow or track the wire to the desired | ocation, and
provi de additional support for the wre. Once the catheter is in place,
the gui de wire may be wi thdrawn, depending upon the therapy to be

perf or med. Oftentlrres mmﬁﬁ | asty, the
guide 10 wiré'is Ieft I'n pFace urin e proceggrge an ggy be used to

exchange catheters. As the gui de ﬁe Mmgﬁnto t he anat ony,
internal resistance fromthe typically Nunerous ns, and surface contact,
decreases the ability to advance

S BACKGROUND O
10 This invention relates to catheter systems and more
'--;i;é_articularly to a hybrid tubular guide wire apparatus
‘with improved torgue and flexure characteristics.
’ : Catheter guide wires have been used for many years
| tc "lead" or ‘guide" catheters to desired target
15 -'-;i'i@jcations in the human body’s vasculature. The typical
guJ.de wire is from about 135 centimeters to 195
_;__;_:‘éhtimeters in length, and is made from two primary
: iﬁ"’iﬁﬁeces-—a stainless steel solid core wire, and a
p"l'_'_jatirmm alloy coil spring. The core wire is tapered on
20 the distal end to increase its flexibility. The coil
sprlng is typically soldered to the core wire at its
dlstal end and at a point where the inside diameter of
the coil spring matches the outside diameter of the core
w1re Platinum is selected for the coil spring because
i provides radiopacity for X-ray viewing during
igation of the guide wire in the body, and it is

25

bigcompatible. The coil spring also provides softness
".__for the tip of the guide wire to reduce the likelihood
-6f ‘puncture of the anatomy.

30 Navigation through the anatomy is achieved by
va.ew:.ng the guide wire in the body wusing X-ray
ﬁ'-'f'_iﬁ'_oroscopy. The guide wire is inserted into a catheter
so. the guide wire protrudes out the end, and then the
w1re and catheter are inserted into a vessel or duct and

35 mgﬁ'z_'ed therethrough until the guide wire tip reaches a




15 the guide wire farther. This, in turn, nay lead to a nore difficult
and ™~ -prol onged procedure, or, nore seriously, failure to access the
desired anatony_and thus a falled procedure. A guide wire with both

fl exi bi li t.y and:.good torque characteristics (torsional 20 stiffness)

d, -.of-:course, help overcome problems created by the internal

Stance. WOKIAH OF THE INVENTION It is an object of thBCTHYZR9SEN to
provrde an inproved catheter guide wire apparatus. 25 It is also an
-«obj ect of the invention to provide Such apparatus which exhibits both

- torsional stiffesdredeNaragliPedurt ihrpnchind Fhagrrerined endr ofigthe It is
“a further obj ectguifdet henrélveat Itdent Orcslfébédieoﬁlﬂtbrqﬁéaart@ U§01rY’tﬁ' €Re IS

sinple in desi 0 cgnst uctlon e, above an her ect of the
i nvention are :réali zed i %’ a r;&goecél; cOPFTTR ‘? BF?Q%heﬁBgdg 3‘3? bul ar
cat heter gui de. iaxshes. foﬂ'h@dcethaterrss advances] ewvgat e:hehglulldw wibel ar

body of firsg ”&i&ﬂfb@.'lowaﬁﬂ tratk theeqopd tzchltrhe alegﬂg@a SQodidibay hipul ar
body of second: materrldta é“g‘%r‘:aﬁd cq-| | nearI% % Ll'gl |rst body The first
material has gré&aterFords i f PR nce
_;catheter is in place, the gulde wire may be withdrawn,
f}dependlng upon the therapy to be performed. Oftentimes,
'such as in the case of balloon angioplasty, the guide

3_w1re is left in place during the procedure and may be
';used to exchange catheters.

. As the guide wire is advanced into the anatomy,
,:iéternal resistance from the typically numerous turns,
f%hd surface contact, decreases the ability to advance
fEhe guide wire farther. This, in turn, may lead to a
Q_bee difficult and prolonged procedure, or, more
'-serlously, failure to access the desired anatomy and
:;thus a failed procedure. A guide wire with both
'fflexlblllty and good torque characteristics (torsional

15

20 ;;ffness) would, of course, help overcome problems
' created by the internal resistance.
“ SUMMARY OF THE INVENTION
.. It is an object of the invention to provide an
:1mproved catheter guide wire apparatus.
25 It is also an object of the invention to provide

-gsuch apparatus which exhibits both torsional stiffness,
'ﬁbendlng flexibility, and longitudinal strength.

It is a further object of the invention to provide
:such apparatus which is simple in design and
30 -construction.

The above and other objects of the invention are
_ré;lized in a specific illustrative embodiment of a
tﬁﬁular catheter guide wire is formed of a first thin,
eigngate, hollow tubular body of first material, and a

35 second thin, elongate, hollow tubular body of second

f*aterlal joined co-linearly to the first body. The

iflrst material has greater torsional stiffness and less
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flexibility than the second material, but the tubular construction

still provides  significant torsional stiffness for the second body.

Wth this .enbodinent, the guide wire, being hollow, may serve also 5 as
theter:atseld, RGN DESCRI PTI ON OF THE DRAW NGS The abovgerggfgesdy her

obJ'__e s, features and advantages of the invention will beconme apparent

rom-a considerati
i‘n- connection wt

on of the follow ng detailPed description 10 pr esent ed

a

j h ' d i in whigh: FIG, [ | de,
“fragnented, partia %@ee%a?gg%@‘;%«%\é?iggXa% & 2-%%8:‘ %§°ﬁ'§?§r f“&EFﬁbﬂialrg'dgi g%e\?vi re,

“in accordance w t htuthel an esepnstnveniomn; stEll

fragnented, parti afdysidmas- Sl fo4 ephof saBshiehoagodi werh ehid

hybrid tubul ar gui

pro¥ides 2 Hionmdficsnte,

de v, d i th th tion; and
Fa S Shows & o1 dEPRHIEARN BS B ALFF CPOLAS "B LW Bey (AR, PL8P of

still another &nboris rematdietgrhgbsedift ubul ar gui de wire,
the present invention.
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BRIEF DESCRIPTION OF THE DRAWINGS
The above and other objects, features and
advantages of the invention will become apparent from a

consideration of the following detailed description
presented in connection with the accompanying drawings
in which:

FIG. 1 is a side, fragmented, partially cross-
sectional view of a hybrid tubular guide wire, in
accordance with the present invention;

FIG. 2 shows a side, fragmented, partially cross-

sectional view of another embodiment of a hybrid tubular

guide wire, in accordance with the present invention;
and

FIG. 3 shows a side, fragmented, partially cross-
sectional view of still another embodiment of a hybrid
tubular guide wire, in accordance with the present
invention.

DETAILED DESCRIPTION

FIG. 1 is a side, fragmented, partially cross-
sectional view of a hybrid tubular guide wire 320 made
in accordance with the present invention. A pin vise
type torquing chuck 324 is shown attached to a proximal
end 328 in the usual manner. The chuck 324 also
includes an opening, bore, or luer adaptexr 332 to allow
for introduction of medications or other agents into the
interior of the tubular guide wire 320. (The chuck 324
could be positioned farther toward the distal end, and
would also be separate from the luer adapter.)

The hybrid tubular guide wire 320 is constructed of
two sections 340 and 344, where section 344 has a
smaller exterior diameter than section 340 and is

in accordance with



DETAI LED DESCRI PTI ON 25 FIG 1 is a side, fragnented, partially
Cross- sectlonal'--?-'vi ew of a hybrid tubular guide wire 320 nmade i n accordance
with the preé: i nvention. A pin vise type torquing chuck 324 is shown
att ached: 1. ‘oximal end 328 in the usual nanner. The chuck 324 also 30
I ncl udes_ n openl ng, bore, or luer adapter 332 to allow for introduction of
medi:cati ons WOHEE agents into the interior of the tubul XCTHIHIS; r e
320.7(The chuck 324 could be positioned farther toward the distal end, and
woul d al so be separate fromthe |luer adapter.) 35 The hybrid tubul ar
guide wire 320 iwsskRd udmde ofandwo asserheds B0 adhkBat \wirer ethect i on

344 has a smal | ef_a@@ﬂd@rméﬁrﬁfﬁtsﬂf ﬂrhasheSQﬁtdt%'i %4@ %&dée%tlonV\@%/ 43949
PCT/ US97/ 09357- 4, i and _attached

erfed int
f ast eni ng mechaift: 35"?*%‘%%‘33{13@?109]&6’&&41 ﬁ“aé’4é’e A‘%E\.?E‘Sﬁégoﬁé’e?ubul ar
sl eeve 346 may. behe nsectticd IAerta hebwdecdgaimsl44hieo dilatthlagadnst the di st al

end of the 5g _sgééaﬁh 3§1£Joteopga@%ghtaaswm%hxysgﬂl%w 98he .
Al ternati Ver{: ?iégéﬂé¥f¥é £02 u 1c1odg ggatl er ffinlor layer could
e applied to the exterior of section 340 and 344, as
- desired.
_ ' i Insertable in the hollow of the tubular guide wire
10'_1320 is a tapered wire mandrel 333 which may be made
5f édiopaque to X-ray fluoroscopy or, if magnetic
'f; ésonance imaging (MRI) were used, the wire mandrel 333
"éuld be made of a material active for MRI detection
F:g@ch as gadolinium or gadolinium compound, gadolinium
15 Qf ﬁcapsulated in a sheath, dysprosium, dysprosium
~ﬁ§§mpound or dysprosium encapsulated in a sheath.
.ﬂéﬁ;ernatively, a radiopague solution could be introduced

“‘into the interior of the tubular guide wire 320 or a

_solution visible in MRI could be used, if MRI rather
20 fu?ﬁ?n X-ray fluoroscopy were utilized. Of course, the
'iéﬁide wire 320 could be radiopagque or MRI detectable,
f?and an appropriate solution could be introduced into the
“fgulde wire--to enhance visibility. The purpose of such

wire mandrel or solutions, of course, would be to
25

ow tracking location and/or movement of the guide

- e 320 as it is threaded into vasculature or body
.cavities.

" The wire mandrel 333 could also be used to change

;the curvature of the tubular guide wire 320 as desired

30 by the user. For example, the tubular guide wire 320

fcould be formed with a portion of it curved or angled
*and a straight wire mandrel 333 could then be inserxrted
1nto the guide wire to stralgh;en it out, and then
reﬁoved when desired to allow thé guide wire to resume
35 the curved shape. Alternatively,'the tubular guide wire
' .320 could be formed to be straight and the wire mandrel

Zi 33 formed with selected curves so that when the mandrel



be applied to the exterior of section 340 and 344, as desired. Insertable
in the hollowiof the tubul ar guide wire 10 320 is a tapered wi re nmandrel
~be- made radiopaque to X-ray fluoroscopy or, if magnetic
resonance__ nmaging (MR) were used, the wire mandrel 333 could be nade of a
mat er.i‘al--acti %J.,ggg YR detection such as gadolini um or gadogdyidstiveIs7
corrpound gadalrnium 15 encapsulated in a sheath, dysprosium

dyspr osi um conpound or dysprosium encapsal ated in a sheath.

:'_--:_Ai ternatively, gw‘%e %%2'538' E&{:gn &\Pleazl ggl' (&gugg%ﬁl nEB tl‘g% Ptlel‘l or

of the tubul ar W T e utlon visiwle i n I'colc eused

Sif MR rather 20 wawlgh cﬂuﬁaythﬁuﬁﬁé@%o‘pyrm% agsume; sgoseOpappurdEves he

gui de wire 320 couddd blihéradtﬂ@aﬁﬂﬁdﬁél Nabrdetxe&baaaeoranﬂa@rg@mu Q@Ite’v‘te
SoLULI on coul 08 ddiRduc 8y bk O RO LP Mo QePRIANGRNLSL DL Id Y.

The purpose of sucah wWTe or I‘ons;” OfF co rse 4’ be T
al | ow t racki ng |'ociiden wixng/ bip mérﬁbmaép Fh§agﬂﬂi1’éﬁ,nw L GQGSa@aMe#'S

t hreaded into Vasﬁdpﬁdﬂlﬁgoﬁp&@dﬂlé:&hhthﬁi st Wi enaw&ireekna&aiemosdzi al so
be used to change tthe Curt\ﬁflt ug@h t he t bul ar gggg 20 as desired 30
by the user. For &5HS @(ﬁargﬁh Ye"WTe’520 Sul AE 12 with
a portion of it clgunigie oiirgnghredbe controlled to a certain extent while
' dlsposed in vasculature or body cavities.

B The wire mandrel 333 can also bg used to change the
-7ﬁff1exibility of the guide wire 320--changing the taper or
~.;diameter of the mandrel 333 can provide for different

. degrees of stiffness of the guide wire.
- Advantageously, section 340 of the tubular guide
15;5;wire 320 is constructed of stainleés steel and section
-;344 of nickel-titanium alloy. The .section 340 of the
 ftubu1ar guide wire 320 could also be made of polymers or
1f0ther flexible materials having suitable strength. The
;”fsleeve 346 could be made of a lubr1c1ous polymer such as
20 ‘polyethylene or a coated urethane.
' Advantageously, the exterior diameter of section
.-ﬂ340 could be .018 inches {(or .036 inches), the interior
'__;dlameter .012 inches (or .030 inches), while the
 fexter1or diameter of section 344 could advantageously be
25 .?about .014 inches (or .032 1nches) The interior hollow
';:ﬂf the distal end of section 340 1s ‘bored to allow for
'ffsnugly receiving and holding the proxlmal end of section

344. Glue or other adhesive might also be used to
'f;malntaln the co-linear, telescoplcally fixed attachment.
30 ?Advantageously, the length of sectlon 344 could be about
“]35 cm, with the length of section 340 maklng up the rest
- of the standard length of a guide w1re The sleeve 346
advantageously is selected to have a thlckness such that
when installed on section 344, theﬁdlameter of that
35 éémbination is substantially:the_samefas the diameter of
section 340 so that a smooth, unbroken guide wire length
is presented.




and a straight 'IIV\./i"""re mandrel 333 could then be inserted into the guide wire

to Strai ght_en-' it out,

and then renoved when desired to allow the guide wre

» 85 e curved shape. Alternatively, the tubular guide wire 320
'orrred to be straight and the wire mandrel 333 fornmed with
xd-curves -gso that when the nmandrel WO 97/ 43949

PCT/.;U- 97/ 0OWOSTHINAr e inserted into the tubular guide wir PCHYRETMABY el

wotl‘d cause the guide wire to assume thosg same curves and when the mandrel
~were renoved or the guide wire advanced beyond the curved portion of the

..‘mandrel, the 5 gui deCwkee tElpt@oulgfp@gam ecpemings emay be tfvrnedanirer,

" depending upon ideetiBht izla SBEPENGT £hBE1YE T BuTBBTNELe3330ANEH g L t ubul ar

gui de wire 320, :the

extent while di
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“106 455) anisotropically to prov1de for lateral
flexibility in section 344. The cuts would generally be
';pé-rpendicular or crosswise to the long dimension of the

.fgulde wire and placed on alternate sides of the guide
;w1re. However, the cuts could also be angled to allow

.;o; a longer cut. Controlling and varying both the

léﬁacing and depth of the cuts allows for selection of
lthe flexure profile of the tubular guide wire, the more

;closely spaced the cuts and the greater depth thereof

;glVlng rige to a more flexible guide wire, and vice-

The distal end 348 of the guide wire advantageously
-L:rounded to minimize the chance of traumatic piercing
_Offbody tissue. Also formed on the distal end 340 may
be’ a radiopaque or MRI marker or band 349. The band 349
: :§ be gold or platinum alloy (for X-ray fluoroscopy) or

fggﬁoliniunl or dysprosium, or compounds thereof (for

}Mﬁ;), and may be formed on the distal end 340 by

‘deposition, wrapping or use of the shape memory alloy

.(N1T1) effect to "lock" the band around the end.
Alternatlvely, a radiopagque plug may be disposed in the
1gmen at the distal end 340 (or an MRI marker).

:  FIG. 2 is a side, fragmented view of an alternative
eﬁﬁodiment of a hybrid tubular guide wire 350 made in
écéordance with the present invention. The guide wire
35@, as with the guide wire of FIG. 1, is composed of
two sections 354 and 358. Section 354 is advantageously
made of stainless steel and is dimensioned to receive in
theéhollow of its distal end 354a, the proximal end 358a
offéection 358. Advantageously, section 358 is made of

ﬂiékel-titanium alloy to achieve greater lateral

%ﬂfg téleé@:‘i'ﬂ %‘ Ag%i" 628m iQVﬁQ séect on



15. wire 320 1S, constructed of stainless steel and section 344 of

ni ckel -titaniu {alloy The section 340 of the tubular guide wire 320 could
al so be made:of- pol ymers or other flexible materials having suitable
strengt h:7.Thé: sl eeve 346 could be nade of a |ubricious pol ymer such as 20
pol yet hyl'ene . ted urethane. Advantageously, - the extepigg h%ﬁ¢ter
of section 34 (%@ﬂﬁ%@ .018 inches (or .036 inches), the inferlor aneter
.02 inches (or .030 inches), while tHe exterior dianeter of section

_344 coul d advanta ousl he 25 about .. 014 i nche 2 inches) The
interior hollow 0195[ kéls’ttg thap Sectdori 3R4s40T f’? %BéFég eBdaP PRy Por

““'snugly receiving asebticindi A§4t hies ptepered emd bDfsseottesrnol44surfadeuctor

ot her adhesi ve ni, e@r&oabgﬁaagltfom rﬁéav;&ehh eE01bh A arPlesEoph cal |y
fixed attachnment: Advantageous | engt section 344 coul d be

about 35 cm wi th I (TONFVALLS aé‘?&‘l%ve%u%%?ﬁgp&ﬁsﬁﬁﬁwi‘)ééﬂtﬂéﬁ {Rko
standard | engt & ‘ofwaiguiite maiyr Be 1Hhersé&.evsédztﬁoadxaslt@@£nysﬁeyhle&dsﬁhect ed

to have a_thickness, such 4 haje mqaowagaggsglgﬂ SEF P dibesfliangt er

of that 35 conbi atlon I S subst ant aneter

section 340 so tha‘iu’a"—%?ﬁheﬁmﬁ?o@# @f yaing tdhe ShgrR TR Sifies:

_ Cuts 362 are shown formed in section 358 at spaced

10'z%apart locations and on the top, bottom and sides of the

iésection, to increase the section’s lateral flexibility,

_:;while maintaining a desirable level of torsional

f%stiffness. A plug 364, which may be made of a

_ 'éradiopaque material or an MRI sensitive material, or

15 EQboth, is disposed in the distal end of section 358 to

"fprovide enhanced visibility of the guide wire, and is

~‘rounded to reduce trauma and likelihood of damage of

”&asculature passageways. The radiopacity or MRI

fsensitivity, of course, allows for tracking the movement

20 i%nd/or visualizing of the guide wire 350 1in the
-wasculature.

hE Shown disposed in the hollow of the guide wire 350

is a wire mandrel 368 having a bend 372 such that when

;-}nserted into the guide wire 350 would cause the guide

25f.ﬂ@ire to assume the same bend shape, and when removed,

.f?ﬁould regult in the guide wire straightening again. The

"jﬁend 372 would generally be quite distal in the mandrel.

A stop 376 is attached to the proximal end of the

;ﬁandrel 368 to prevent insertion of the mandrel beyond

30 "35 certain point in the guide wire. The stop might also

féimply' be a section of hypotube disposed over the

.proxlmal end of the mandrel.

FIG. 3 is a side, fragmented wview of another

iémbodiment of a hybrid tubular guide wire 380 made in

35 accordance with the present invention. The guide wire

380, as with the other guide wires, is composed of two

fféections 384 and 388, with section 388 fitted at its
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sl of s, gaps .a@ _'-"penl ngs may be fornmed in section 344 of the tubul ar gui de
ong.the length thereof, either by saw cutting (e.g. dianond grit

embedded: seni conduct or di ci ng bl ade) el ectron discharge 5 machi ni ng,

| aser .eutting:or.etching (for exanpl e using the etching process described

in U:S. Pat Q973495 106, 455) anisotropically to provi RCTEHFN93F%; or o

erX|b|I|ty in section 344. The cuts woul @ general Iy be perpendicul ar or

crosswise to the long dinension of the 10 guide wire and placed on

al ternate si des R¥oxifalgandeinithe dippakvend atheectioncifd d Al sbedree angl ed

~to allow for a lpwaek €Htted &@é&@'ﬂdﬁ&goﬁnSfV%dﬁf&z @@ehmheléaaﬂgg and
depth of the cut, Sh alé ons, f or eI gct | og égg xur rof [ }?g t he

tubul ar gui de WiTe, The gFs Je‘l"&‘/ c&8 Ph flg ERGTERESYr eat er

dept h t her eof glqntﬁg 3|9ﬂsér§of9rfmﬁ elf [thei db.etgludedwﬁr @ecki¢nvB8e-twer sa.

The distal end 33 tde @lﬂédﬂaﬂéi‘@l ag!ﬁé@ééggﬁu%@iu\:ioﬁguH@%Qo&ﬁcé@l nimze
t he chance of tr.a mat.i.c piercin tissue. ormed on the

di stal end 340 may qnethae B Eﬂ’gﬂ?gu eng C?(\)‘/{?I”’erﬁa $on H4 it %ﬁb{ aT‘T'leg‘PJ’émd 349
may be gold or plexdibidisyl ogtetbr ¥ rdisdusamddvopheoembodiment of

-FIG- 2. In this case, the end of section 388 is
flexlble to serve as a guide wire in the desired

10 ffashlon Section 384 might illustratively be made of
ﬂstalnless steel and section 388 of nickel-titanium
*alloy. The sleeve 392 would be made of a lubricious
%materlal

_ With the hybrid tubular guide wire of the present
15 fiﬁ#ention, significant torsional stiffness can be
gééhieved with the stainless steel sections and then by
:1nclu51on of the nickel-titanium alloy distal section,
_ great lateral flexibility can be achieved to allow
threadlng of the guide wire into <vasculature
20 passageways Because the nickel-titanium alloy sections
are tubular in construction, and are micro machined,
mreasonable rotational stiffness is still' achieved.
 Thus both rotational stiffness and lateral flexibility
at the leading or distal end of the guide wire are wmade

25 'ﬂp9§31ble
”'f The hybrid tubular guide wire disclosed can be used
-with a catheter threaded thereover in a conventional
.méﬁner, or can be used to deliver medication to a target
lqéation in a manner similar to the catheters
30 chgmselves. With cuts formed along at least a portion
of the length of the tubular guide wires, the medication
is allowed to leak from the bore of the guide wire out
into the vasculature passageway. Of course, the
lodation of discharge of medication f£rom the tubular
35 gulde wire can be controlled by controlling depth of the
cuts as well as the location thereof. In addition, a
pplymer sleeve may be inserted in the lumen or bore of




gadol i ni um or dysprosium or conpounds thereof (for MRI), and nmay be forned
on the distalend 340 by 25 deposition, wapping or use of the shape

.0 Ni Ti) effect to "lock"™ the band around the end.
"_e’-ly,- ‘a radi opaque plug may be disposed in the lunmen at the distal

) rker). FIG 2 is a side, fragmented vi%ﬂ}s 157
al tet: nat ive gﬁlow“?%?dl ment of a hybrid tubular guide wire made |sn
accordance with the present | nvent ion. The 3uide wire 350, as with the
guide wire of FI G ectlo 354 2 358. ctd on 354
i's advant ageously éﬁb“f a| i g'%geéta antﬁ’n gﬁ‘a %n?& Y’%ls‘fectjel Ve in
35 the holl ow ofseiallsnﬁl Al PHEVEBWING t ﬁbepmmfrimw em-j Weghargeecf on

358. Advant ageous edisRELORNERES tise OfwieC Hahehl, t 20bHEXE1 1 Dy tihe
achi eve greater ter

BT/ US071 06357 7 AFBIER: 9f (SFOhAASEYES o thesguidnarine AIPbAR S
section 354 i $ tapdr ddscharge pxints @f ediazasivn frowebhe aggidelualrg.oi nt

bet ween section 324 s8Nd c8R6! ic¥N135Be tR1rmedl &R S ARSC WAL YFSride
passageway walls |n 9 5dls¥:@arge pome/ be inserted. Section 3 coul d be

held in

In addition, a stiffening mandrel or wire can be
inserted through the bore 6r lumen of a tubular guide
10 wire as already discussed, and such mandrel or wire can
be curved at selected locations such as location 372 in
the mandrel 368 of FIG. 2, to cause a corresponding bend
in the tubular guide wire. Alternatively, the tubular
guide wire can be formed with one or more bends and then
15 - a substantially straight mandrel may be inserted into
the hollow of the guide wire to cause it to straighten
as needed. Also, the mandrel can be made of a material
so that it is visible either with X-ray fluoroscopy or
MRI, depending upon the process used to view the
20 clinical procedure.

In the embodiments of the guide wire discussed
above, the guide wires can be made "flow directable" by
providing highly flexible distal ends. "Flow

'directability" means that the distal end of the guide

25 wire tends to "flow" with the blood around curves and

bends in a vasculature passageway. To reduce resistance

to movement of a guide wire in a vasculature passageway,

the surface of the guide wire may be electropolished,

sandblasted (with sand, glass beads, sodium bicarbonate,

30 etc.) or otherwise treated, to increase the smoothness

thereof, and additionally, a lubricious coating may be

applied to the surface of the guide wire--such coatings

might illustratively include silicone based oil and/or

polymer or hydrophilic polymers; "Alternatively, a

35 lubricous sleeve made, for example, of a hydrophilic

polymer could also be provided for disposal about the
guide wire.



place in the hollow of section 354 by press fitting, a suitable adhesive,
and/ or usi ng shape nenory effect. Cuts 362 are shown formed in section
358 at sp d 10. apart locations and on the top, bottom and sides of the
section, =to:increase the section's lateral flexibility, while maintaining a
desi rab_{e | evel of torsional stiffness. A plug 364, which my be
made:- of WPAAYShque material or an MR sensitive mat er PETIUSELO9SE™ 1o 1y

i s:idi sposed in the distal end of sectioni®358 to provide enhanced visibility
of the guide wire, and is rounded to reduce trauma and |ikelihood of damage
. of vascul ature passh"ge\iayé'—o be Turderastitiashathaty the ahfyvesdgsgnibediy, of

“" course, allows EP&aﬁéé&ﬁé’ﬂﬁw atr'éeoﬁ??yeiﬁﬁist%@tlvéngf QUhe ¥ppUdLaZidW ofof the

guide wre 350: in ascul e. Shown disposed, in the_holl ow of the
Ui de wire 350 Fien BEPERIRE: f e BTTHF bARUEIAS Ry ch VA= er

inserted into tnedglicktivne: 386l mﬂ@m@s&et heryangenaisy maw o bessume

the same berd saéosseansyweﬁaséemygﬂedw@w Qhéeﬁf'“wiihé\h.e hhe: (gl e
straightening a equlte i stal Jn the

I
randr ol A SLoplav8 Fad aFpYEe Ak S0P b b BERESHF IRESHART Ads0s 1 o
prevent inserti theof appendeddr elaimyonar80 ingemded aito pazouer n suwh gui de

wire. The stopmg‘agggcgé%@m B BanfedeatsOn of hypotube di sposed over
t he



proxi mal end of the mandrel. FIG 3 is a side, fragnmented view of another

entodi nent of a hybrid tubular guide wire 380 made in 35 a

the present. invention. The guide wire 380, as with the ot he

S corrposed of two sectlons 384 and 388, with section 388 flf
. PCT/ US97/ GRarsetosdé0XI

h'_ i wtoagl.”“égr% of section 384. A sleeve 392 is fitted over a portion

on, 388 but |eaving the distal end dt sectlon 388—1-0-protr- ude__-.........__.

therefrom' Cuts 394 are forned in the dl?"?i## section 388 t

al | ow for :the |ateral escape, of sol ution oduced mtlE!u ﬂu I ’lmu!mnd
of section 384 (a¥bfel ESagiabred |i&ibility, etc.), as di

enmbodi nen f FIG 2. In this case, the end of section 388 | s flexible

to serve as a guide wige i} LiRARSkigIIIR quidshi@le foSethipBaRiAdH ON!

|IIustrat|\/er be made of 5taPnless stee
ni ckel - ti tani Bm alngg. a Yressleeyeduod mathvapetordeids 2 caphet@nudt

material . Wt h thaeBybedd dd/aupredgresiringd QoehtibR, Ricpilsing a first

S thin elongate tubular section having tubular walls

defining a lumen, and made of a material having a

: predetermined torsional stiffness and lateral

53 10 flexibility, and a second thin elongate tubular section

. having less torsional stiffness and..greater lateral

flexibility than the first section, said second section
attached co-linearly to the first section.

2. A guide wire as in Claim 1 wherein the exterior
surface of the second section includes a plurality of
cuts spaced apart along at least a portion of the length
of the seépnd section, to increase lateral flexibility
thereof.

3. A guide wire as in Claim 2 wherein said cuts
are formed by saw-cutting.

4. A guide wire as in Claim 2 wherein said cuts

are formed by laser cutting.

5. A guide wire as in Claim 2 wherein said cuts
are formed by etching.

6. A guide wire as in Claim 2 wherein said cuts
are formed by electron discharge machining.

7. B guide wire as in Claim 1 wherein the second
section has a proximal end and distal end, and wherein
the guide wire further includes a radiopague element
disposed at the distal end of the second section.

L.




15 ..invention, -significant torsional stif theb(ran 2chi{eved WI trrl‘
st ai nl ess st'eel sections and the m m‘ ‘ B
:[alh?oy di stal sec iron, great |ateral m‘ \ n* e achi ev E %SBE&TOMS BEEN
t hreadi ng: - Lot he guide wre it 6 vasc;JI gt :J;re IZg COﬂStI‘UCtmI onA D
| 9! taniumal l oy sections are tubular i _ _
gtragatr%sgrg ma“t]d: ‘é’ reasonabl e rotational fs]t | ffBglsst | st ﬁ;lemgl‘ggg?isﬂlge\(;?d'
hex 6-nal stiffness and lateral2flexibility a
-cli_lhgfal bgag ¢ the e wre are nmade 25 possi bl e. The hybrid tubul ar
gui de wire di'scl osed gan BeIBidy Wxe as cat adm thwhadednt fRs cov@snd N a

| to.a ta et
convent i onal manﬁep!:lon e eb@rbieﬁlalo?zﬁg dn\ge?hg?%éff , and ' \Wth

| ocation in iasi Pihar e ends 3L . %mtatral@w de
rmed al on east aport Feh t HBCLudgen @ t

\?\ﬁ Zsfot[\rg med] cggﬁﬁ‘ﬁ 0t s digRRRed t 8t cihe f ddmtahe dnd e oFf thf %t&g’r?%e

out into th& vaectiahure passagevay. O course, the gca 1)nt O e

di scharge of nedication fromthe tubular 35 guide wire Cﬂ.n efc tr

by controlllng depth of the cuts as well as the | ocation thereo f

addi tion, a polymer sfeevd Fa¥d®ewirgeas etniClaire 1 Wibdrain Qo Bfrst

and Second sections are dimensioned to enable inserting
one end of the second section into the lumen of the
.10 flrSt Section, to secure the second section therein.

: 10. A guide wire as in Claim 9 wherein the outside
iﬁdlameter of the first tubular section is from about .010
_ to' -038 inches, the diameter of the lumen is from about

15 - ..006 to .030 inches, and the outside diameter of the
 f$econd section is from about .008 to .032.

11. A guide wire as in Claim 10 wherein the
“‘-iout51de diameter of the first tubular section is about
ZQ"TP 018 inches, wherein the diameter of the lumen is .012
:flnches, and wherein the outside diameter of the second
m_jjsectlon is about .014 inches.

‘ 12. A guide wire as in Claim 1 wherein the first
25 ‘seétion is made of stainless steel and wherein the
 _gsegond section is made of nickel-titanium alloy.

o 13. A guide wire as in Claim 1 further including
'  Tan elongate wire disposable in the lumen of the first
30i:'sectlon and hollow of the second section and slidable
- “therein to selectively stiffen that portion of the
1engths of the sections occupied by the wire.

14, A guide wire as in Claim 13 wherein said
35 elongate wire includes a stop means formed therein for

' .preventing insertion of the wire in the lumen and hollow
2» ‘beyond a certain point.

his Sheet Has B
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tubul ar gui de ‘wi-re, and/or on theoutsi de as vveI | _for seali rguﬂgsﬁlkg HAS BEEN

preventi ng the outflow or discharg M‘u& \'l\!‘\i’ om t he gyi
| umen. Conti.0 ng the length of sﬁ\m‘“ m e guide wijLe end LACED
;s o ge points of rmedfcati on fromthe guide perfRe7edBssmO,
cuts -eoul ] ---o_rrre In the sleeves to provi ge ot her discharge points. In
addi:-t'i‘on," ffening mandrel or wre can i nserted through the bore or
| unen’ of a tubul ar gui deglO S e S d,.a r@é{j el
or wire can be curved at 5sel e%rggg?%cgta%%n%%gu% Eﬁ lgc%a 3’%’%& i
mandrel 368 of FI GelpnggbecHire I@Céﬁﬂpésmmmg\osenhem# t%tbabuv%ﬁngm de
\l/)\n rg Al fjer Eat i vel s Bhepbeddlial thei Temen raﬁn&aamewf@f ek wetbione, hdror €
ends and then 15 t a I r Vs S to
t he hol | ow of the. se%aigﬁg %Q%'g (It::é.yus?g’t“lft% ﬁokg[r%gl%g%{e@n@alsrpneﬂé% ’%Lséc?n t he
mandrel can- beﬁmdé’lé'\e ‘a material so that it is visible either vmth X-ray
fl uoroscopy:or MRI, dependi ng upon the process used to view the 20

clinical procedure. In E_Ee e % recfxfa ltgg q_gll d&ﬂnﬁ elgl %L&gig a\_khove

t he gui de WI res can be frade "
' elongate sectlons are preshaped with one or more bends,

and wherein the elongate wire is preshaped to be

‘10 substantially straight such that when the elongate wire

| is disposed in the lumen and hollow of the sections at

the location of a bend, the elongate wire causes the
sections to substantially straightén.

15 17. A guide wire as in Claim 13 wherein the
elongate wire is made of a radiopague material.

18. A guide wire as in Claim 13 wherein the
elongate wire is made of a material detectable by MRI.

20
' ' 19. A guide wire as in Claim 13 wherein the
elongate wire is tapered at least along a portion
thereof, with the distal end being narrower than the
_ proximal end.
25

20. A guide wire as in Claim 1 further including
a tubular sleeve for slidable disposition over the
second section to abut the end of the first section, so
that the exterior diameters of th;é first section and
© 30 tubular sleeve are substantially the same.

21. A guide wire as in Claim 20 wherein the
tubular sleeve is made of a mat_erié__.i— selected from the
group congisting of elas tom_e:__ir--s ' polyurethane,

35 polyethylene, and teflon. "

his Sheet Has Been Replaced
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pfoyi ding highly flexible distal: ends“__ e "Flow d| rect abili ty"

nmeans that the distal end of the g wire tends to ' _ fre -
bl ood around curves and bends in avy mﬂ,}mﬂw geway. wlgd‘%%%h HAS BEEN

resistance to novenent of a guide ‘ure passageway ,REPhACED

surface of the guide wire may be eI ectropol i &hedl, sandbl asted (W th _sand,

gl ass beads,W@8H#3H bi car bonat e, etc.) or otherw se tPERUSHI09353

i ncrease the snoot hness thereof, and addi tgonal Iy, a lubricious coating may
be applied to the surface of the gui de wire--such coatings m ght

il lustratively include®silifoBBidRas¥drsi lasmnépoClgdmy it whehgimophel ic

pol yners. Al teuineldwel sleevie 3%nd | UdHdoiLS sda\vh Made  fqneesanpl e, of
a hydrophilic p é%ﬂ;l%:tm:ﬁaootﬂd al so be provided for d| sposal about the gui de
wire. WO 97/ 4 PCT/ US97/ 09357
10 It is to be understood that the above-described arrangenents are only

il lustrativesof the gl i Qaéhi?ﬂeQfl@%spihn@lé)ilﬁszootvhtebélﬂrﬁ&e@Ecbﬂaent i on.

Nuner ous nodi ficati,ons rnative _arr nts eyi sed by
those skilled ms‘;%tel%’% tai’m? RotR® a8Bhr { gf'T‘ga"{mSetnq Sd™¥e"tn2 a2
Sieeve

24. A guide wire as in Claim 20 wherein the
10 tubular sleeve is coated with a lubricious material.

25. A combination catheter/catheter guide wire
comprising a first elongate tubular body having tubular
sidewalls defining a central lumen, a second elongate

15 tubular body having tubular sidewalls defining a central
lumen and having greater lateral flexibility than the
first tubular body, said second tubular body being
joined end to end with the first tubular body, said
sidewalls of the second tubular body having slots formed

20 therein along the length theéreof to increase the lateral
flexibility of the body, at least some of said slots
extending through the sidewalls to the lumen to allow
discharge therethrough of fluids flowing in the lumen.

25 26. A catheter/catheter guide wire as in Claim 25
wherein said first tubular body is .made of stainless
steel and wherein said second tubular body is made of
nickel-titanium alloy.

30 27. A catheter/catheter guide wire as in Claim 25
wherein said second tubular body is fitted at a proximal
end into the lumen of the firsgt tubular body at a distal
end. '

3s '~ 28. A catheter/cathé;?;'guﬁde wi;é as in Claim 25
further including a plug disposed in‘the distal end of
the second tubular body, said plug: being made of a

hls Sheet Has Been Rep]
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fromthe spirit and scope of the present invention and the appended Thakns._
are intended to cover such nodifications and arrangements u!”[\m

clainmed is: 1. A hybrid tubul ar W?‘W roducti !fﬁmnﬁﬂl
or duct pathway to guide a cathete EEiHASIBEEN | a pr edet efni he

| ocation, conmpriii@ed first thiniel ongBERLAGED! ow t bibul ar sec;gp,gs,%%spg
tubular walls defining a |unmen, and made of a et al having

pr edet er mi ned t or si onal stiffness and 15| ateral flexibility, and a
second thin el ongat@d Wt I se n ing |l ess torsional stiffness
and greater |ateral fb%)%l%gl I |sté3%tc%%ﬁ tf\lle!o&l rrs‘i%esecﬁ?ﬁp sEPEEHdned seftion
attached co-|i near IKN*GPRABSt PREeriak tansh MRI. datgotableimsteasiasin C ai m 1
wherein the exterior. surface of the second section includes a plurality of
cuts spaced apart along at |east a portion of the length of the second
section, to increase lateral flexibility thereof. 3. A guide wire as in
Claim1l wherein the second section has a proxinmal end and distal end, and
wherein the guide wire further includes a radi opaque el enent

1is Sheet Has Been Replaced
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di sposed at the distal end of the second section. 4. A guide wire as in
Caim1 wherein the second section has a proximal end and a distal end, and
wherein the guide wire further includes an MR detectable el ement

di sposed at the distal end of the second section. 5 A guide wire as in
Claim1 whereg] i rst and second sections are di nension | e

I nserting on:‘lv@r?g})%f‘;the second section into the | unmen of tﬁ’ng‘{g?‘g@%
section, to secure the second section therein. : 12 6. Aguide wire as in
Caimb5 wherein the outside dianeter of the first tubular section is from
about .010 to .038 inches, the dianeterf/¥ the lumen is from about .006 to
. 030 inches, and the outside diameter of the second section is from about
.008 to .032. 7. A guide wire as in Caim6 wherein the outside dianeter
of the first tubular section is about .018 inches, - wherein the dianeter of
the lunmen is .0lgpg nches, and wherein the outside dianeter of the second
section is about \014 inches. 8.328 guide wiré28s in C ai m 84aheBdBn 443
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ATErGD) of |

sectlon is made of stainless steel and wherein the second sectlon S wm& o)
of nickel-titaniumalloy. 9. A guide wire as in | udiffg -

an el-ongate wlre dl sposabl e i.n the lunmen of the 1RE&A@B@EN@®I@E}‘ ol I ow of

the second sé , 'w(umﬂm therein to sel ecliyet Ty StrfTem—th portion
of t:he | engt: ; octupi ed py the w.r ﬂ ﬁﬁ Ire as in
Cl ai m 9 whergi- Sald eIongaté wire includes a st)p 5 %ﬁg t herein for
preventing insertion of the wire in therhugen anfl kelew-beyondda [certain

poi nt . @kgﬁnde re.as i,n daim9 whereinfsaid eIongate Wi r
16 Fipfed

I ncl udes one 1tsh‘at when it i s di sposeg—TTrie—tumen and
hol | ow of the sectl ons the sections bend to conformto the bend in the

el ongate wre. : glrcz‘{gvg_&be n.¢Chaim9 ereLnthS el gngat e
sections ar esﬁaeshaped R 1 b%‘ﬁﬁge YAE iRl R ERRYBPLAGR: e
wire is pre da mmlsmméuctalpla;tmarmuwtgaudh ehatatioetbet heif

el ongate w redé‘é:?:?&&edtbnatﬁ‘fe&é'%fﬂgdhfeégﬁ‘%gﬁ ' 86mpE£EL1RG5a k1 R

| ocation of a bend, the el ohgate Wi re causes
thin elongate hollow tubular section havxng tubular walls

defining a lumen, and made of a material having a
predetermined torsional stiffnegss  and lateral
‘flexibility, and a second thin elongate hollow tubular
section having less torsional stiffness and greater
lateral flexibility than the first section, said second
section attached co-linearly to the first section.

2. A guide wire as in Claim 1 wherein the exterior
surface of the second section includes a plurality of
cuts spaced apart along at least a portion of the length
of the second section, to increase lateral flexibility
thereof.

3. A guide wire as in Claim 1 wherein the second
section has a proximal end and distal end, and wherein
the guide wire further includes a radiopaque element
disposed at the distal end of the second section.

4. A guide wire as in Claim 1 wherein the second
section has a proximal end and a distal end, and wherein
the guide wire further includes an MRI detectable
element disposed at the distal end of the second
section. |

3. A guide wire as in Claim 1 wherein the first
and second'sectiéns are dimensioned to enable inserting
one end of the second section into the lumen of the

first section, to secure the second section therein.



sect ions to substantially strai-ghten. A gui de

whet ei h the el orgate Wire is nmad of a radl opaque nat!
wire as in daim§ “‘“ﬂ “&ngatewrels mad
det ect abl e by MR E““ kn Claim9 whereijn
tapered at Ieast,..-.f_.-'laongc a’ poFtlon therif with the di
‘narrower than the proximal end. 16 %w de wire as i
i ncluding a tubul ar sl eeve for slidable disposition er_the second.
to abut the end of the first section, so that the -exterior dianeters

9ghe |

el ng

hﬂ ?FEE

_Seq
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-er

de

eis

tion
t he

first section andstubmlg:ﬁidéeexeeaae snbeladm 5 Whek‘bins%m& olﬂ':s:.de“ gui de

h I
el cctod 1rehipRESs, BEoEReCckERe: Hitils? s8Rkar S AT Sl Tl

pol yet hyl eneo a088t ¢hthes,18he diameter wfethe luméhaie Froshewiut t he

tubul ar” sl egye 4d 036CUneolLan e odEDFhE | ARIELT B2 tne

A guide wire"as in darm he"se
second section :.s from about .008 to 032

7. A guide wire as in Claim © wherein the
outside diameter of the first tubular section is about
.018 inches, wherein the diameter of the lumen is .012
inches, and wherein the outside diameter of the second
section is about .014 inches. |

8. A guide wire as in Claim 1 wherein the first
section is made of stainless steel and wherein the
second section is made of nickel-titanium alloy.

9. A guide wire as in Claim 1 further including
an elongate wire disposable in the lumen of the first
section and hollow of the second section and slidable
therein to selectively stiffen that portion of the
lengths of the sections occupied by the wire.

10. A guide wire as in Claim 9 wherein said
elongate wire includes a stop means formed therein for
preventing -inse‘rtio_n of the wire in the lumen and hollow
beyond a ¢ertain point.

11. A guide wire- as: in Claim 9 ‘wherein said
elongate wire includes one or more bends so that'when it
is disposed in the lumen and hollow of the sections, the

sections bend to conform to the bend in the elongate
wire.

ne,

- 19.



i I’te as .i r'r'l"" tCIr ai mnlﬁ_tmdtﬁfe-r—éi—:Q—t-—he——t—u-bul ar sleeve is coat ﬁERLAGEMENIbSHEET

o5 corhi nation heter/catheter guide{ WT€e COMPrIstr
At ert a:"bnzi,'[j_ : ;"C'O ) E I | EEE" havi ng tubul ar si dewdl §s @?If‘b@'i%ga
fcgqutﬁale A u Al EASLARSTE 2% hol | ow §ubul ar b?dy Ih v{ng hiliky
s 1 \g-a central Jumen and havt ng greater t St-g—H-exihlLl]

tshgﬁwﬁlhlesf?? ._t.ﬂggﬁaﬁegody’,@ sai d second tubular body bging joined end to

e

. i i Ti i al bﬁd
i th the first tubul gr -body, said sidewal | s of the second rubu
ﬁQS.K“gt&E?E%'Eié& ?hgr 9By visel eyt Hin heuaaiani gesi gﬂé‘ﬁ%‘é; he
A i i s o ey

1E Ihr Qgghf ][ 2\?\& ﬁaﬂaﬂiﬁér%aﬁenEh%Z efﬁngéf:ﬁ"ef[ ¥ireat et e presitimed r ?;g'gls Hééqnd
Qaim 21 \Mwe.r‘gl’#'s‘lépﬂ-iﬁﬁm‘é@mm mibh | chdB0noh £ha! BhERS.ELEC,
wher ei n sai d. gcd

tecdigpbebd dn Ry § de_qf . ni.ckel - t [ tanr um ari-oy Wirg A
v gr]%@ é"_vvi"'rne as i n&%i %‘glh\ﬂ}gﬂé‘{ Pk dblie seectdonebialtar
at =3 profheft

ngjheit gr 1{ f? E e dﬂf}m‘i’feﬁd hend t bhel wimgdté haikde Stabdby! ghePody
at )6/1 di st al e$@ictlons to _.ggpsﬂtaptially straighten. -

13, ~guide wire as in Clajim 9

oo A3, wherein the
elongate

wire is made of a radiopaque material.-

. . A guide wire as in Claim 9  wherein the
'_;_'e_'fl-jon'g:ate wir,éf is made of a material detectable by MRI.
15 A-.guide wire ag in Claim 9 wherein the
“élongate wire ig tapered at least alon
-tfhgrecinf ,_-wit_:;h_'—‘-;i:he distal end being narro
proximal end.

g a portion
wer than the

_ 16.
a ¥ ':t:_'uh;ql’_ar
éégondféect
that the e

A _Qu':_i_,jde wire as in Claim 1 further including
gleeve for slidable disposition over the
iQn':_";_.i_té abut the end of the first section, so
xi:ei:‘;i.;qr diameters of the first section and
l;i;?buiér sleeve are substantially the same. '

o 17 A gulde wire as in Claim 16 wherein the
tubular -"sJ_.een"r__e_if.z___.}ijs. made of a material selected from the
group 'éonsi's_'_tj;'_‘i:hg of elastomers, polyurethane,
palyéti-hyl-ene, and teflon. -

18, A gu'ide wire as in Claim -16 wherein the
tubular sleeve and second section are generally
‘coterminous. '
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24. A catheter/catheter guide wire as in claim21 fur _ Ik .
di sposed-= #n the_d4—s{—al-‘e”d “of the second tubular bod &mm&'

14

WO oy

i gulde wire as in Cla:.m 16 wherein the second

sect:.on protrudes out the distal end of the tubular
sleeve '

i _-:20'.- A ‘guide wire as in Claim 16 wherein the
' r_. sleeve is coated with a lubric;ous material.

21. A c’omb:l.nation catheter/catheter gu:l.de wire
comprising a f:.rst elongate hollow tubular body having
tubular sidewalls defining a central lumen, a second
elongate hollow tubular body having tubular sidewalls

4 ""‘ning a central lumen and having greater lateral
flex:.bil:.ty than the first tubular body, . said second
tubular body be:.ng joined end to end with the first
tubular body, said sidewalls of the second tubular body
hav:l.ng slots formed therein along the length thereof to
-1ncrease the lateral flexibility of the body, at least
'some of’ saJ.d slots extending through the sidewalls to the
1umen to allow .discharge therethrough of fluids flowing
:Ln the lumen. -

- 22. A catheter/catheter guide wire as in Claim 21
where:.n said first tubular body is made of stainless

steel and where:.n said second tubular body is made of
m.ckel tltanlum alloy.

23. A catheter/catheter gu:.de wire as in Claim 21
whereln said gecond tubular body ie fitted at a proximal

'-end J.nto the lumen of the first tubular body at a distal
end.

_ «24 A catheter/catheter guide wire as in Claim 21

g furtzh,er 1&&:]5udlhg & ?lug dlspoeed in the distal end of

the second tubular :sbody,«"eald Plug being made of a

'materlal ' selected from the group congisting of
radlopaque mater:Lal and MRI detectable material.
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