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Description 

This  invention  relates  to  wire  guides  which  may 
be  used  for  placement  of  catheters. 

One  application  for  which  such  wire  guides  are 
used  is  the  percutaneous  placement  of  a  catheter 
into  the  vascular  system.  The  procedure  involves 
penetrating  an  organ,  such  as  a  vein  or  the  like, 
with  a  needle.  The  wire  guide  is  then  passed 
through  the  needle  into  the  organ.  The  needle  is 
then  withdrawn  over  the  wire  guide,  leaving  the 
wire  guide  in  place  in  the  organ.  A  catheter  is  then 
slid  over  the  wire  guide  into  the  organ  and  further 
guided  by  the  wire  guide  through  the  organ.  Such 
a  wire  guide  can  be  used,  for  example,  to  position 
a  catheter  at  difficult  to  reach  locations  in  or  around 
the  heart  or  the  like. 

Wire  guides  have  heretofore  been  provided  to 
facilitate  the  insertion  of  a  catheter  into  an  organ, 
such  as  a  vein,  and  further  to  facilitate  the  guid- 
ance  of  a  catheter  through  an  organ  to  various 
locations  in  a  body.  Certain  prior  art  wire  guides 
have  a  coil  spring  throughout  its  entire  length  of  the 
guide  and  therefore  are  susceptible  to  breakage.  In 
addition,  use  of  some  prior  art  wire  guides  create 
friction  between  the  coils  of  the  spring  and  the 
inner  surface  of  the  organ. 

EP-A-0200430  discloses  a  wire  guide  compris- 
ing  an  elongated  central  core  and  a  coil  concentric 
with  the  central  core  and  secured  to  the  distal 
portion  of  the  central  core,  the  proximal  portion  of 
the  central  core  being  enclosed  by  a  polymer 
sleeve. 

US-A-4682607  discloses  a  wire  guide  having  a 
polymer  coating  extending  from  the  proximal  end, 
and  a  second,  hydrophilic  polymer  coat  to  provide 
a  smooth  surface  for  insertion  into  a  vessel. 

In  order  to  overcome  the  problems  referred  to 
above,  wire  guides  were  developed  having  a  plastic 
outside  surface.  Other  wire  guides  have  been  de- 
veloped  including  a  hydrophilic  coating  on  the  out- 
side  surface  in  order  to  reduce  friction  between  the 
outer  surface  of  the  wire  guide  and  the  inner  sur- 
face  of  the  organ  and  further  to  reduce  the  likeli- 
hood  of  breakage  of  the  wire  guide  while  in  the 
organ.  As  regards  prior  art  wire  guides  having  a 
hydrophilic  coating  on  their  outside  surface,  such 
coating  extends  over  the  entire  proximal  portion  of 
the  wire  guide  making  it  difficult  for  the  operator  to 
grip  and  control  the  wire  guide. 

The  wire  guide  according  to  the  invention  com- 
prises: 

an  elongated  central  core  having  a  proximal 
portion  and  distal  portion,  the  central  core  further 
having  a  proximal  end  and  distal  end; 

a  coil  positioned  substantially  concentrically 
with  the  central  core  and  secured  to  the  distal 
portion  of  the  central  core,  the  coil  having  a  proxi- 

mal  portion  and  distal  portion; 
a  polymer  sleeve  having  a  proximal  portion 

and  distal  portion,  the  polymer  sleeve  enclosing  the 
proximal  portion  of  the  central  core,  characterised 

5  by, 
a  hydrophilic  coating  having  a  proximal  portion 

and  distal  portion,  the  hydrophilic  coating  enclosing 
the  polymer  sleeve,  and  in  that  the  polymer  sleeve 
distally  terminates  at  the  proximal  portion  of  the 

io  coil. 
The  proximal  portion  of  hydrophilic  coating 

may  be  positioned  so  as  not  to  cover  the  extreme 
portion  of  polymer  sleeve. 

FIG.  1  is  a  side  elevational  view  partially  in 
75  cross  section  of  a  wire  guide  incorporating  the 

present  invention. 
FIG.  2  is  a  side  elevational  view  partially  in 

cross  section  of  an  alternative  embodiment  of  the 
invention. 

20  FIG.  3  is  a  cross-sectional  view  taken  along  the 
line  3-3  of  both  FIGS.  1  and  2. 

For  the  purposes  of  promoting  an  understand- 
ing  of  the  principles  of  the  invention,  reference  will 
now  be  made  to  the  embodiment  illustrated  in  the 

25  drawings  and  specific  language  will  be  used  to 
describe  the  same.  It  will  nevertheless  be  under- 
stood  that  no  limitation  of  the  scope  of  the  inven- 
tion  is  thereby  intended,  such  alterations  and  fur- 
ther  modifications  in  the  illustrated  device,  and 

30  such  further  applications  of  the  principles  of  the 
invention  as  illustrated  therein  being  contemplated 
as  would  normally  occur  to  one  skilled  in  the  art  to 
which  the  invention  relates. 

Referring  now  to  FIGS.  1  and  3,  there  is  illus- 
35  trated  a  wire  guide  10  which  may  have  a  diameter 

ranging  from  0.012  to  0.065  inches  and  a  length 
ranging  from  20.0  to  460.0  centimeters.  Wire  guide 
10  includes  a  flexible  elongated  central  core  11 
having  a  uniform  thickness  at  its  proximal  portion 

40  11a  and  tapered  at  its  distal  portion  11b.  The 
length  of  the  taper  at  distal  portion  of  elongate 
central  core  11b  can  vary  from  1.0  to  30.0  centi- 
meters,  however,  such  taper  length  is  typically  10.0 
to  15.0  centimeters.  The  elongated  central  core  11 

45  also  includes  a  proximal  end  11c  and  a  distal  end 
1  1  d.  The  central  core  11  may  be  formed  of  any 
suitable  metal,  however,  it  is  preferred  to  construct 
elongate  central  core  11  from  a  nickel  titanium 
alloy  such  as  Nitinol.  When  Nitinol  is  used,  the 

50  diameter  of  the  elongate  central  core  1  1  should  be 
very  near  the  diameter  of  wire  guide  10.  Nitinol 
does  not  have  as  great  a  stiffness  or  tensile 
strength  as  other  materials  such  as  stainless  steel. 
Therefore,  in  order  to  overcome  the  resulting  loss 

55  in  stiffness,  a  much  larger  diameter  Nitinol  elongate 
central  core  is  used. 

The  distal  portion  1  1  b  of  elongate  central  core 
is  affixed  to  an  elongate  coil  14  at  either  its  proxi- 
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mal  portion  14a  or  its  distal  portion  14b  or  both. 
Such  affixation  may  be  achieved  by  welding,  sol- 
dering  or  glue  bonding.  Elongate  coil  14  may  be 
made  of  platinum  in  order  to  give  wire  guide  10 
extremely  good  radiopacity  (better  than  stainless 
steel)  and  a  soft,  floppy  distal  portion.  The  coil  14 
may  range  in  length  from  1.0  to  15.0  centimeters, 
however,  its  length  is  typically  2.0  to  3.0  centi- 
meters. 

Also  affixed  to  distal  portion  of  elongate  central 
core  11b  is  a  safety  ribbon  wire  15.  The  safety 
ribbon  wire  15  may  be  made  of  a  suitable  material 
such  as  stainless  steel.  Safety  ribbon  wire  15  has  a 
proximal  portion  15a  and  a  distal  portion  15b.  The 
safety  ribbon  wire  15  may  be  affixed  to  elongate 
central  core  11  by  welding,  soldering  or  glue  bond- 
ing  the  above  two  members  together.  One  possibil- 
ity  is  to  affix  the  distal  portion  of  elongate  member 
11b  to  the  proximal  portion  of  safety  ribbon  wire 
15a. 

A  thin  polymer  sleeve  12  completely  encloses 
proximal  portion  of  elongate  central  core  11a  and 
proximal  end  of  elongate  central  core  11c.  The 
resulting  outer  diameter  of  polymer  sleeve  12  posi- 
tioned  on  top  of  elongate  central  core  11  is  sub- 
stantially  the  same  as  the  diameter  of  wire  guide 
10.  Polymer  sleeve  12  has  a  proximal  portion  12a 
and  a  distal  portion  12b.  Distal  portion  of  polymer 
sleeve  12b  partially  encloses  distal  portion  of  elon- 
gate  central  core  11b.  In  addition,  distal  portion  of 
polymer  sleeve  12b  partially  covers  the  proximal 
portion  14a  of  the  coil  and  the  proximal  portion  15a 
of  safety  ribbon  wire.  Polymer  sleeve  12  can  be 
formed  from  any  suitable  material  such  as  polyure- 
thane. 

The  polymer  sleeve  12  creates  a  good  base  for 
a  hydrophilic  coating  13  and  gives  wire  guide  10  a 
good  appearance  and  surface  finish.  The  hydro- 
philic  coating  13  includes  a  proximal  portion  13a 
and  a  distal  portion  13b.  Proximal  portion  of  hydro- 
philic  coating  13a  encloses  proximal  portion  of 
polymer  sleeve  12a,  proximal  portion  of  elongate 
central  core  11a  and  proximal  end  of  elongate 
central  core  11c.  The  distal  portion  of  hydrophilic 
coating  13b  encloses  distal  portion  of  polymer 
sleeve  12b  and  partially  encloses  distal  portion  of 
elongate  central  core  11b.  In  addition,  distal  portion 
of  hydrophilic  coating  13b  partially  covers  the 
proximal  portion  of  the  coil  14a  and  proximal  por- 
tion  of  safety  ribbon  wire  15a.  The  hydrophilic 
coating  13  makes  wire  guide  10  extremely  slick 
and  allows  it  to  be  easily  maneuvered  through 
tortuous  areas. 

A  rounded  metallic  protrusion  16  is  disposed 
on  the  distal  extremity  of  wire  guide  10.  The  metal- 
lic  protrusion  16  can  be  affixed  to  distal  portion  of 
safety  ribbon  wire  15b.  Such  protrusion  is  formed 
by  a  weld  or  solder. 

Another  embodiment  of  a  wire  guide  incor- 
porating  the  present  invention  is  shown  in  FIG.  2  in 
which  the  wire  guide  20  includes  an  elongated 
central  core  21  ,  a  polymer  sleeve  22,  a  hydrophilic 

5  coating  23,  an  elongated  coil  24,  a  safety  ribbon 
wire  25  and  a  rounded  metallic  protrusion  26.  The 
alternate  embodiment  of  the  wire  guide  shown  in 
FIG.  2  is  identical  to  the  embodiment  of  the  wire 
guide  shown  in  FIG.  1  in  all  respects  except  that  in 

io  the  embodiment  shown  in  FIG.  2,  the  proximal 
portion  of  hydrophilic  coating  23a  proximally  termi- 
nates  so  as  not  to  cover  the  extreme  proximal 
portion  of  polymer  sleeve  22a.  The  non- 
hydrophilically  coated  proximal  portion  of  polymer 

is  sleeve  22a  may  vary  in  length  from  10.0  to  30.0 
centimeters.  The  benefit  of  not  coating  the  extreme 
proximal  portion  of  wire  guide  20  with  the  hydro- 
philic  material  is  to  facilitate  better  gripping  and 
consequently  greater  control  of  wire  guide  20  dur- 

20  ing  its  use. 
While  the  invention  has  been  illustrated  and 

described  in  detail  in  the  drawings  and  foregoing 
description,  the  same  is  to  be  considered  as  illus- 
trative  and  not  restrictive  in  character,  it  being 

25  understood  that  only  the  preferred  embodiment  has 
been  shown  and  described  and  that  all  changes 
and  modifications  that  come  within  the  scope  of  the 
invention  are  desired  to  be  protected. 

30  Claims 

1.  A  wire  guide  (10)  comprising: 
an  elongated  central  core  (11)  having  a 

proximal  portion  (11a)  and  distal  portion  (11b), 
35  the  central  core  further  having  a  proximal  end 

(11c)  and  distal  end  (11d); 
a  coil  (14)  positioned  substantially  concen- 

trically  with  the  central  core  and  secured  to  the 
distal  portion  of  the  central  core,  the  coil  hav- 

40  ing  a  proximal  portion  (14a)  and  distal  portion 
(14b); 

a  polymer  sleeve  (12)  having  a  proximal 
portion  (12a)  and  distal  portion  (12b),  the  poly- 
mer  sleeve  enclosing  the  proximal  portion  of 

45  the  central  core,  characterised  by, 
a  hydrophilic  coating  (13)  having  a  proxi- 

mal  portion  (13a)  and  distal  portion  (13b),  the 
hydrophilic  coating  enclosing  the  polymer 
sleeve,  and  in  that  the  polymer  sleeve  distally 

50  terminates  at  the  proximal  portion  of  the  coil. 

2.  A  wire  guide  according  to  claim  1  ,  wherein  the 
hydrophilic  coating  (23)  substantially  encloses 
the  polymer  sleeve  (22)  and  proximally  termi- 

55  nates  at  a  point  distal  relative  to  the  proximal 
end  (22a)  of  the  polymer  sleeve. 

3 



5 EP  0  405  823  B1 6 

3.  The  wire  guide  of  either  preceding  claim 
wherein  the  central  core  (11)  is  made  of  a 
nickel  titanium  alloy. 

4.  The  wire  guide  of  claim  1  or  2  wherein  the  coil 
(14)  is  made  of  platinum. 

5.  The  wire  guide  of  any  preceding  claim  wherein 
the  diameter  of  the  central  core  (11)  is  very 
near  the  diameter  of  the  wire  guide  (10). 

6.  The  wire  guide  of  any  preceding  claim  wherein 
the  proximal  portion  (11a)  of  the  central  core 
(11)  is  uniform  in  diameter  and  the  distal  por- 
tion  (11b)  of  the  central  core  (11)  is  tapered. 

Patentanspruche 

1.  Drahtfuhrung  (10)  mit  einem  langgestreckten 
mittigen  Kern  (11)  mit  einem  proximalen  Ab- 
schnitt  (11a)  und  einem  distalen  Abschnitt 
(11b)  sowie  einem  proximalen  Ende  (11c)  und 
einem  distalen  Ende  (1  1  d),  mit  einer  im  we- 
sentlichen  konzentrisch  mit  dem  Kern  angeord- 
neten  und  an  dessen  distalem  Abschnitt  befe- 
stigten  Wendel  (14),  die  einen  proximalen  Teil 
(14a)  und  einen  distalen  Teil  (14b)  hat,  und  mit 
eine  Kunststoffhulse  (12)  mit  einem  proximalen 
Teil  (12a)  und  einem  distalen  Teil  (12b),  die 
den  proximalen  Abschnitt  des  Kerns  urn- 
schlieBt, 
dadurch  gekennzeichnet,  dal3  eine  hydrophi- 
le  Beschichtung  (13)  mit  einem  proximalen  Teil 
(13a)  und  einem  distalen  Teil  (13b)  vorgesehen 
ist,  die  die  Kunststoffhulse  umschlieBt,  und  dal3 
letztere  distal  am  proximalen  Teil  der  Wendel 
auslauft. 

2.  Drahtfuhrung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dal3  die  Hydrophilbeschichtung 
(23)  die  Kunststoffhulse  (22)  im  wesentlichen 
umschlieBt  und  proximal  an  einem  relativ  zum 
proximalen  Ende  (22a)  der  Kunststoffhulse  di- 
stalen  Punkt  auslauft. 

3.  Drahtfuhrung  nach  einem  der  vorgehenden  An- 
spruche,  dadurch  gekennzeichnet,  dal3  der 
mittige  Kern  (11)  aus  einer  Nickel-Titan-Legie- 
rung  hergestellt  ist. 

4.  Drahtfuhrung  nach  Anspruch  1  oder  2,  da- 
durch  gekennzeichnet,  dal3  die  Wendel  (14) 
aus  Platin  hergestellt  ist. 

6.  Drahtfuhrung  nach  einem  der  vorgehenden  An- 
spruche,  dadurch  gekennzeichnet,  dal3  der 
proximale  Teil  (11a)  des  Kerns  (11)  einen  kon- 
stanten  Durchmesser  (3)  hat  und  der  distale 

5  Teil  (11b)  des  Kerns  (11)  verjungt  ist. 

Revendications 

1.  Guide-fil  (10)  comprenant  : 
io  -  un  noyau  central  allonge  (11)  avec  une 

portion  proximale  (11a)  et  une  portion 
distale  (1  1  b),  le  noyau  central  comportant 
de  plus  une  extremite  proximale  (11c)  et 
une  extremite  distale  (1  1  d); 

is  -  une  bobine  (14)  positionnee  sensible- 
ment  de  fagon  concentrique  par  rapport 
au  noyau  central,  ayant  ete  fixee  sur  la 
portion  distale  du  noyau  central,  la  bobi- 
ne  presentant  une  portion  proximale 

20  (14a)  et  une  portion  distale  (14b); 
-  un  manchon  polymere  (12)  comportant 

une  portion  proximale  (12a)  et  une  por- 
tion  distale  (12b),  le  manchon  polymere 
renfermant  la  portion  proximale  du  noyau 

25  central,  caracterise  par, 
-  un  revetement  hydrophile  (13)  avec  une 

portion  proximale  (13a)  et  une  portion 
distale  (13b),  le  revetement  hydrophile 
renfermant  le  manchon  polymere,  et  le 

30  manchon  polymere  aboutissant  distale- 
ment  sur  la  portion  proximale  de  la  bobi- 
ne. 

2.  Guide-fil  selon  la  revendication  1,  dans  lequel 
35  le  revetement  hydrophile  (23)  renferme  sensi- 

blement  le  manchon  polymere  (22)  et  aboutit 
proximalement  en  un  point  distal  par  rapport  a 
I'extremite  proximale  (22a)  du  manchon  poly- 
mere. 

40 
3.  Guide-fil  selon  I'une  quelconque  des  revendi- 

cations  precedentes  dans  lequel  le  noyau  cen- 
tral  (11)  est  realise  en  un  alliage  nickel  titane. 

45  4.  Guide-fil  selon  la  revendication  1  ou  2,  dans 
lequel  la  bobine  (14)  est  realisee  en  platine. 

5.  Guide-fil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  le  diametre 

50  d'un  noyau  central  (11)  est  tres  proche  du 
diametre  du  guide-fil  (10). 

6.  Guide-fil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  la  portion 

55  proximale  (11a)  du  noyau  central  (11)  est  de 
diametre  uniforme  et  la  portion  distale  (11b)  du 
noyau  central  (11)  est  conique. 

5.  Drahtfuhrung  nach  einem  der  vorgehenden  An-  55 
spruche,  dadurch  gekennzeichnet,  dal3  der 
Durchmesser  des  Kerns  (11)  sehr  nahe  an 
dem  der  Drahtfuhrung  (10)  liegt. 

4 
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