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(57) ABSTRACT 
A color coding is applied to medical guide Wires by coloring 
portions of the guide Wire to distinguish similar guide Wires 
and guide Wire portions from a particular manufacturer. The 
metallic elongate core can be colored using various methods 
such as electrochemical processes, sputtering, electroplating, 
and laser inducing microstructures to alter the surface char 
acteristics of the elongate metallic core. Alternatively, the 
outer layer of the guide Wire can be color coded by using 
non-standard colors or by introducing a colored band on the 
guide Wire. 
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COLOR CODED GUIDE WIRE AND 
METHODS OF MAKING SAME 

BACKGROUND 

[0001] This invention relates to the ?eld of guide Wires for 
advancing intraluminal devices such as stent delivery cath 
eters, balloon dilatation catheters, atherectomy catheters and 
the like Within a patient’s body, such as Within a patient’s 
vasculature. 
[0002] In a typical percutaneous procedure in a patient’s 
coronary system, a guiding catheter having a preformed distal 
tip is percutaneously introduced into a patient’s peripheral 
artery, e.g. femoral, radial or brachial artery, by means of a 
conventional Seldinger technique and advanced therein until 
the distal tip of the guiding catheter is seated in the ostium of 
a desired coronary artery. There are tWo basic techniques for 
advancing a guide Wire into the desired location Within the 
patient’s coronary anatomy, the ?rst is a preload technique 
Which is used primarily for over-the-Wire (OTW) devices and 
the bare Wire technique Which is used primarily for rail type 
systems. With the preload technique, a guide Wire is posi 
tioned Within an inner lumen of an OTW device such as a 
dilatation catheter or stent delivery catheter With the distal tip 
of the guide Wire just proximal to the distal tip of the catheter 
and then both are advanced through the guiding catheter to the 
distal end thereof. The guide Wire is ?rst advanced out of the 
distal end of the guiding catheter into the patient’s coronary 
vasculature until the distal end of the guide Wire crosses the 
arterial location Where the interventional procedure is to be 
performed, e. g. a lesion to be dilated or a dilated region Where 
a stent is to be deployed. 
[0003] The catheter, Which is slideably mounted onto the 
guide Wire, is advanced out of the guiding catheter into the 
patient’s coronary anatomy over the previously introduced 
guide Wire until the operative portion of the intravascular 
device, eg the balloon of a dilatation or a stent delivery 
catheter, is positioned across the arterial location. Once the 
catheter is in position With the operative means located Within 
the desired arterial location, the interventional procedure is 
performed. The catheter can then be removed from the patient 
over the guide Wire. Usually, the guide Wire is left in place for 
a period of time after the procedure is completed to ensure 
re-access to the arterial location if it is necessary. For 
example, in the event of arterial blockage due to dissected 
lining collapse, a rapid exchange type perfusion balloon cath 
eter such as described and claimed in US. Pat. No. 5,516,336 
(McInnes et al.), can be advanced over the in-place guide Wire 
so that the balloon can be in?ated to open up the arterial 
passageWay and alloW blood to perfuse through the distal 
section of the catheter to a distal location until the dissection 
is reattached to the arterial Wall by natural healing. 
[0004] With the bare Wire technique, the guide Wire is ?rst 
advanced by itself through the guiding catheter until the distal 
tip of the guide Wire extends beyond the arterial location 
Where the procedure is to be performed. Then a rail type 
catheter, such as described in US. Pat. No. 5,061,273 (Yock) 
and the previously discussed McInnes et al. Which are incor 
porated herein by reference, is mounted onto the proximal 
portion of the guide Wire that extends out of the proximal end 
of the guiding catheter outside of the patient. The catheter is 
advanced over the guide Wire, While the position of the guide 
Wire is ?xed, until the operative means on the rail type cath 
eter is disposed Within the arterial location Where the proce 
dure is to be performed. After the procedure the intravascular 
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device may be WithdraWn from the patient over the guide Wire 
or the guide Wire advanced further Within the coronary 
anatomy for an additional procedure. 
[0005] Conventional guide Wires for angioplasty, stent 
delivery, atherectomy and other vascular procedures usually 
comprise an elongated core member With one or more tapered 
sections near the distal end thereof and a ?exible body such as 
a helical coil or a tubularbody of polymeric material disposed 
about the distal portion of the core member. A shapeable 
member, Which may be the distal extremity of the core mem 
ber or a separate shaping ribbon secured to the distal extrem 
ity of the core member, extends through the ?exible body and 
is secured to the distal end of the ?exible body by soldering, 
braZing or Welding Which forms a rounded distal tip. Torquing 
means are provided on the proximal end of the core member 
to rotate, and thereby steer, the guide Wire While it is being 
advanced through a patient’s vascular system. 
[0006] Further details of guide Wires, and devices associ 
ated thereWith for various interventional procedures can be 
found in US. Pat. No. 4,748,986 (Morrison et al.); US. Pat. 
No. 4,538,622 (Samson et al.): US. Pat. No. 5,135,503 
(Abrams); US. Pat. No. 5,341,818 (Abrams et al.); US. Pat. 
No. 5,345,945 (Hodgson, et al.) and US. Pat. No. 5,636,641 
(Fariabi) Which are hereby incorporated herein in their 
entirety by reference thereto. 
[0007] Guide Wires are typically designed for speci?c 
applications that call for varying stiffness, diameter, lubricity, 
tactile feedback, and lengths. HoWever, there is little in the 
Way of distinguishing characteristics betWeen different guide 
Wires, particularly those With a stainless steel core and a 
standard polymer body. The structure and design of guide 
Wires results in a similarity in the appearance of substantially 
all models and brands of guide Wires. This makes it di?icult to 
establish brand recognition among guide Wire manufacturers 
and presents problems When selecting guide Wires for a par 
ticular purpose since they all appear alike. For example, in a 
bifurcation stent delivery procedure, it is common for the 
physician to place one guide Wire Within the side branch of the 
bifurcation and another guide Wire Within the main branch of 
the bifurcation. In such circumstances, it is customary for the 
physician to use some personal method of distinguishing the 
guide Wires, such as alWays placing the side guide Wire to the 
right of the main guide Wire, placing a cloth on one guideWire 
as a marker, or another similar methodology. This personal 
methodology is susceptible to error. Furthermore, distin 
guishing brand recognition is dif?cult in this market since 
most guide Wires appear similar, even if performance differs 
from manufacturer to manufacturer. 

SUMMARY OF THE INVENTION 

[0008] The present invention seeks to overcome the short 
comings of the indistinguishable appearance of guide Wires 
by constructing a system and method for color coding various 
guide Wires to distinguish one mode or brand from another. In 
a ?rst embodiment of the present invention, the guide Wire 
core is subjected to a coloring process such as electrochemi 
cally altering the color of the steel core to produce a steel core 
having a distinct hue. Electrochemical processes can produce 
gold, bronZe, purple, blue, red, black, and green surfaces on 
the core of the guide Wire. The stainless steel Wire is 
immersed in a heated acid bath and electrical current is 
applied, thereby thickening the transparent chromium oxide 
?lm. This has the dual effect of protecting the stainless steel 
core from oxidation and corrosion, and also alters the Way 
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light is re?ected by the surface. A full spectrum of colors are 
available, and the colors Will not fade. The guide Wire can be 
colored With or Without a PTFE coating, and a silicone-based 
protective layer can be applied over the colored core to 
enhance lubricity. Where a PTFE coating is applied, the coat 
ing can be transparent to reveal the underlying colored core 
section of the guide Wire, or the PTFE coating can be opaque 
and applied in sections to reveal WindoWs or sections of the 
color coded core. The color coded sections or WindoWs can 
also be used as markers along the guide Wire to assist With the 
placement of the guide Wire. The electrochemical process can 
be applied prior to assembly of the guide Wire, or it can be 
applied to a selected portion of a fully constructed guide Wire 
assembly. Alternatively, the guide Wire can be coded With 
PTFE With a non-standard color such as White, blue, yelloW or 
gold among other colors. In this manner, the PTFE coating 
can be used to color code the guide Wires. The PTFE coating 
may be applied from either a spray process Where designated 
sections can be easily masked to coat the exterior With one or 
more designated colors, or a continuous reel-to-reel coating 
process can be used. 

[0009] In another embodiment of the present invention, a 
colored band is positioned on the guide Wire betWeen the 
PTFE location and a proximal docking extension. This col 
ored band can be any desired length, With a preferred length 
between 1 to 20 centimeters. The band can be applied by one 
of many processes, including an extrusion process of apply 
ing a thin coating onto a non-continuous length of Wire. For 
example, a colored polymer With high adhesion characteris 
tics to stainless steel is extruded onto a selected section of the 
guide Wire, Where the polymer is of a color that particularly 
stands out from standard green PTFE, such as White, yelloW, 
gold, or teal . A laser treatment can be applied to the guide Wire 
prior to the extrusion process to remove a portion of the 
PTFE, and then a polishing or grinding process may be used 
to roughen the surface of the bare Wire core for better adhe 
sion. A silane coating may also be applied to further promote 
polymer adhesion. Choice of polymers can include, but are 
not limited to, melt-processable ?uropolymers and polyure 
thanes. In an alternative embodiment, an extrusion die assem 
bly may be modi?ed so that the molten polymer ?oWs into a 
cavity betWeen the die and the Wire core. Once cooled, the 
guide Wire is removed from the extrusion assembly. 
[0010] In another embodiment of the present invention, a 
guide Wire is color coded by applying an ultra-short, intense 
laser beam (e. g. femtosecond laser) that forms nanostructures 
on the guide Wire. The nanostructures absorb and re?ect light 
differently than the core guide Wire material, thereby produc 
ing a colored guide Wire section. The laser forms nanostruc 
tures such as pits, globules, and strands that modify the mate 
rial’s optical characteristics. Variation of the laser’ s intensity, 
pulse length, and number of pulses can control the siZe and 
shape of these nanostructures, and thus hoW they re?ect light. 
Metals With a silver appearance can be modi?ed to appear 
gold, iridescent, and other colors. 
[0011] In another embodiment, a guide Wire assembly 
includes a guide Wire having a tapered proximal end for 
receiving a color coded tubular sleeve that slides over the 
tapered portion and is removably lodged onto the tapered 
section. In this embodiment, the guide Wire typically is used 
With a dock extension Wire and has a undulating Wire at its 
proximal end that has been formed by grinding the proximal 
section of the guide Wire. The undulating portion, sometimes 
referred to as a “coined” portion, has an undulating structure 

Nov. 7, 2013 

that gradually tapers to the core Wire diameter, typically 
0.3556 mm (0.014 inch). Other guide Wire diameters also are 
contemplated. Further, the color coded tubular sleeve slides 
over the undulating portion or coined portion of the guide 
Wire and ?rmly lodges onto the tapered portion of the proxi 
mal end of the guide Wire. No other adhesive or laser Welding 
is required to removably attach the tubular sleeve onto the 
tapered portion. In use, When tWo guide Wires are used simul 
taneously in a patient, the physician Will simply remove one 
of the color coded tubular sleeves by pinching the tubular 
sleeve With his/her ?ngers and pulling the tubular sleeve 
proximally off of the tapered portion of the proximal end of 
the guide Wire. Thus, the physician can distinguish betWeen 
the tWo guide Wires since one Will have no color coded tubular 
sleeve, While the other guide Wire still has a color coded 
tubular sleeve. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a perspective vieW, partially cut aWay, of an 
embodiment of a guide Wire of the present invention. 
[0013] FIG. 2 is a cross-sectional vieW ofthe guide Wire of 
FIG. 1 taken along lines 2-2. 
[0014] FIG. 3 is a cross-sectional vieW of the guide Wire of 
FIG. 1 taken along lines 3-3. 
[0015] FIG. 4 is an elevated perspective vieW of a guide 
Wire immersed into and extracted from an electrochemical 
solution. 
[0016] FIG. 5 is a perspective vieW of a guide Wire having 
a colored core. 

[0017] FIG. 6 is an elevated perspective vieW of a guide 
Wire subjected to a spraying process. 
[0018] FIG. 7 is a perspective vieW of another embodiment 
of the present invention having a colored band at a proximal 
end. 
[0019] FIGS. 8a and 8b are an elevated perspective vieW of 
a laser process for creating nanostructures to a banded surface 
of a guide Wire. 
[0020] FIG. 9 is a cross-sectional vieW depicting a color 
coded tubular sleeve. 
[0021] FIG. 10 is a perspective vieW of a guide Wire and a 
color coded tubular sleeve to be mounted on the guide Wire. 
[0022] FIG. 11 is a perspective vieW, partially in section, of 
a tubular sleeve sliding over the proximal end of a guide Wire. 
[0023] FIG. 12 is a perspective vieW, partially in section, 
depicting a color coded tubular sleeve lodged onto the proxi 
mal end of a guide Wire. 
[0024] FIG. 13 is a perspective vieW, partially in section, 
depicting a color coded tubular sleeve lodged onto the proxi 
mal portion of a guide Wire. 
[0025] FIG. 14 is a perspective vieW, partially in section, 
depicting a tubular sleeve lodged onto the proximal portion of 
a guide Wire. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0026] The present invention is directed to an elongated 
intracorporeal device such as a guide Wire having a color 
coding system. The color coding distinguishes similar guide 
Wires for use in procedures Where multiple guide Wires are 
used as Well as helping to select an appropriate guide Wire for 
a single guide Wire procedure. The color coding can also be 
used for brand recognition to distinguish one manufacturer 
from another. In various embodiments, the color coding can 
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be applied to the metal core, either at a distal or proximal end, 
or to a ?exible outer body portion of the guide Wire. Various 
methods for implementing the color coding of the guide Wires 
are set forth beloW, and the description of the color coding 
methods are intended to be illustrative but not limiting. 
[0027] FIG. 1 is a side elevational vieW partially in section 
of one embodiment of the present invention guide Wire 10. 
The guide Wire 10 includes an elongated core having a proxi 
mal core section 12 and a distal core section 14. In this 
embodiment, the entire Wire core is made from a single mate 
rial such as stainless steel. In various alternative embodiments 
(not shoWn), the proximal core section can be made from a 
high strength steel While the distal core section 14 is made 
from a superelastic alloy such as nickel-titanium (e.g., Niti 
nol) or the like. The tWo core sections can be joined by a Weld 
or adhesive, and/or by an interconnecting hypotube made 
from various materials. 
[0028] Returning to FIG. 1, the guide Wire 10 includes 
optional tapered sections 16, 18. Speci?cally, the present 
invention contemplates one or more tapered pro?les at vary 
ing degrees of taper, although straight, curved, and/ or stepped 
pro?les are also contemplated. The guide Wire 10 further 
includes a coating 20 disposed on and adhering to the Wire 
core 22. The surface coating 20 or the surface of the Wire core 
22, or both, include color coding as discussed beloW. 
[0029] The surface coating 20 may only partially cover the 
guide Wire core 22 or may envelope the entire core altogether. 
The surface coating may be a loW friction material such as 
polytetra?uoroethylene (“PTFE”) that aids in positioning the 
guide Wire 1 0. The coating may include positional markers 3 6 
at the distal or proximal end to aid the practitioner in locating 
the end portion(s) of the guide Wire 10. ToWard the distal end 
24 of the guide Wire 10 is typically a ?exible member 26. 
Preferably the ?exible member 26 is one or more helical coils 
Welded, bonded, soldered, or otherWise attached to the distal 
core section 14. In a preferred embodiment, the ?exible mem 
ber is made of a radiopaque material such as platinum to help 
provide accurate positioning of the guide Wire. In the embodi 
ment shoWn, the ?exible member 26 is attached at its proxi 
mal end by a Weld or solder mass 28 and at its distal end by a 
solder ball 30 or similar rounded tip. Furthermore, the guide 
Wire 10 features a ?attened distal tip 32 that extends into the 
solder ball 30. FIGS. 2 and 3 are cross-sectional vieWs of the 
guide Wire 10 taken along lines 2-2 and 3-3 of FIG. 1, respec 
tively. 
[0030] FIG. 4 shoWs a process in Which a guide Wire 100 is 
submerged into a container 110 having an electrochemical 
solution 120 therein to impart a color to the stainless steel core 
of the Wire. It is knoWn that stainless steel can be colored by 
electrochemical bathing, as Well as sputtering, electroplating, 
and paints. In electrochemical bathing, the metal is immersed 
in a hot acid solution and an electrical current is applied. This 
thickens the transparent chromium oxide ?lm that makes 
stainless steel corrosion resistant, and also changes the Way 
light is re?ected by the surface of the metal. By varying the 
length of the bath, the amount of current supplied, and the 
acidity of the solution, a full spectrum of colors may be 
manifested including but not limited to gold, bronZe, purple, 
blue, red, black, and green. The color Will not fade and can be 
applied uniformly or varied for a rainboW effect. The color 
can also be selectively removed by etching, polishing or 
engraving. 
[0031] The Wire 100a after being removed from the elec 
trochemical solution 120 has its appearance changed from the 
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silver color of stainless steel to another color. Exemplary 
colors include bronZe, purple, blue, red, black, or green. The 
Wire 100a can then be incorporated into a guide Wire 1011 
(FIG. 5) by applying a ?exible polymer coating 20 onto the 
Wire such as PTFE, Where the proximal 150 and distal 160 
ends of the guide Wire re?ect the colored Wire core. The PTFE 
coating can be applied to the entire Wire core 10011, or it can 
be applied to all but a proximal 5 to 20 centimeters of the Wire 
core, leaving a portion 170 of the colored Wire core exposed 
for easy identi?cation and differentiation. In addition, by 
careful removal of the PTFE coating the colored Wire core can 
be used as the markers 180 along the guide Wire 10a. Alter 
natively, the guide Wire can be assembled ?rst and then the 
electrochemical process is applied to only the proximal end 
170 of an exposedportion of Wire core 100a, coloring only the 
exposed proximal end. The color Wire core can alternatively 
be cut into 1 to 10 centimeter lengths and attached to the 
proximal end of an untreated Wire core. A silicone-based ?lm 
may preferably be applied to enhance lubricity before the 
coating is applied. In addition to the change in appearance of 
the guide Wire due to the electrochemical process, the thick 
ening of the chromium oxide ?lm increases the resistance to 
corrosion in the colored Wire. 

[0032] In a second embodiment of the invention, the PTFE 
coating that is applied to the colored Wire 10011 is transparent, 
such that the colored Wire 100a can be vieWed through the 
PTFE coating. The underlying colored Wire is visible through 
the transparent coating for the length of the guide Wire While 
the loW friction properties of the PTFE coating are preserved. 
In each embodiment, a set of guide Wires can be created With 
a spectrum of colors to distinguish different types of guide 
Wires, or to distinguish otherWise similar guide Wires from 
each other using the colored Wire core. 

[0033] As an alternative to electrochemical bathing, the 
Wire core can be colored by plasma vapor deposition or sput 
tering. This process typically applies a very thin, colored 
ceramic or metallic coating to the surface of the Wire core. A 
variety of colors can be obtained, including gold, black, blue, 
red, rose gold, silver gold, and brass. The color is stable, very 
uniform, and more abrasion resistant than electrochemical 
coloring. 
[0034] In another embodiment of the present invention, the 
PTFE coating provides a color coding in lieu of or in addition 
to the color coding of the Wire core. Traditionally guide Wires 
have had PTFE coatings that are green, black, or grey. There 
is no apparent reason for the limitation on the colors for the 
PTFE coatings, but the limited colors for the coatings prevent 
any brand recognition and result in most guide Wires having 
the same appearance. Applying a non-standard color coating 
of the ?uoropolymer layer, such as blue, White, yelloW, or 
gold, distinguishes these Wires from others existing in the 
market. Color coding the PTFE layer alloWs for brand recog 
nition of a manufacturer and can be used to visually distin 
guish a particular type of guide Wire or distinguish betWeen 
tWo similar guide Wires used in the same procedure. The 
nonstandard color PTFE coating replaces the full length stan 
dard PTFE coating on the guide Wire, making all portions of 
the guide Wire easily distinguishable based on the color cod 
mg. 
[0035] Alternatively, the PTFE (or ?uoropolymer coating) 
may be applied from a solution that is spray, dip, or reel-to 
reel coded. Here, spray coating may be the most practical 
method since designated sections can be more easily masked 
and coded With different colored sections. In FIG. 6, a colored 
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spray coating is applied to a Wire 10b as it passes between tWo 
nozzles 200 to color the guide Wire With a nonstandard color 
such as blue, White, yelloW, or gold. Masks 210 can be used to 
form non-colored portions on the guide Wire, Which When 
removed presents portions of original colored guide Wire that 
can then be used as markers or for other distinguishing pur 
poses. The colored coating can be applied to the full length of 
the guide Wire, or to the proximal section of the guide Wire 
betWeen a docking extension and a proximal end. In the latter 
example, the color coating is visible to the practitioner during 
the use of the guide Wire, Whereas the portion of the guide 
Wire that is not visible during use is of a traditional color. 

[0036] In another embodiment of the present invention, the 
color coding system is applied to the guide Wire in the form of 
a colored band 300 (FIG. 7) proximally positioned about the 
guide Wire betWeen the docking extension and the proximal 
end. The colored band 300 can be any desired length, With a 
preferred length of between 1 and 20 centimeters. In this 
embodiment, a colored polymer With a high adhesion to stain 
less steel is extruded onto the selected section of guide Wire 
10. Examples of polymers that can be used to make the color 
coded band include melt-processable ?uoropolymers and 
polyurethanes. The band 300 is selected from colors that are 
different from the color of the PTFE coating 20, and prefer 
ably stands out in contrast With the existing coating color. 
Examples of band colors include White, blue, yelloW, gold, 
and teal. The band 300 can be applied by ?rst removing a 
portion of the existing PTFE coating 20 by laser or other 
means, and then polishing and/or grinding the bare stainless 
steel core 22 to create a roughened surface for better polymer 
adhesion. A silane coating may be applied to further promote 
polymer adhesion. 
[0037] The process of applying the band 300 preferably 
includes grinding the desired section of Wire core 22 slightly 
to ensure that the ?nal diameter of the extruded band 3 00 is no 
greater than the diameter of the PTFE coating. Decreasing the 
core Wire diameter Will also increase the thickness of the 
extruded band 300, Which may make the band 300 more 
opaque for a given colorant loading. The grinding process 
may also have gradual or abrupt tapers or a selected grind 
pro?le to aid in the adhesion of the band to the Wire core. In an 
alternative process, the guide Wire is jerked rapidly from the 
extruder once the desired length of polymer is extruded onto 
the guide Wire, as this jerking prevents more polymer from 
coating onto the Wire. The extrusion die assembly may also be 
modi?ed so that the molten extrusion polymer ?oWs into a 
cavity betWeen the die and the Wire core. Once cooled, the 
guide Wire is jerked out of the extrusion assembly to limit the 
amount of polymer accumulating on the guide Wire. Once the 
guide Wire is removed from the extrusion assembly, excess 
extruded polymer is removed to make the band length uni 
form and to expose the docking extension portion of the guide 
Wire. The band 300 may be heated and/or glued to the Wire 22 
for better adhesion and to prevent ends of the band from 
protruding above the surface of the PTFE coating, and a 
lubricious coating may also be applied to the band to mini 
miZe catheter interference or frictional sticking points. 
[0038] For example, standard blue Pellethane 90AE Was 
extruded onto the proximal end of a guide Wire to create a 
marker. The marker adhered Well to the guide Wire, and the 
blue polymer Was very opaque, although a yelloW or gold 
marker may be even more visible. 

[0039] In yet another embodiment of the present invention, 
the color coding of guide Wires is accomplished using ultra 
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short, ultra-intense laser beams (e. g., femtosecond laser) 
directed to the Wire core, altering the surface characteristics 
of the Wire core. The laser forms nano structures on the surface 
of the guide Wire that affect the Way light is absorbed and 
re?ected off the surface. This alteration in the re?ection of the 
light is perceived by humans as a variation in the color of the 
guide Wire core. 

[0040] In FIG. 8, a laser 400 such as a femtosecond laser is 
directed toWard a guide Wire core 22 surface to form nano 
structures on the guide Wire core surface. The guide Wire may 
be rotated and transversed relative to the laser in order to form 
a band 410 of modi?ed surface over the length of the guide 
Wire core. The modi?ed band Will have a color that is pre 
selected to stand out from the original appearance of the guide 
Wire core to distinguish and differentiate the guide Wire from 
other guide Wires having the original appearance. It Will be 
appreciated that various shapes may be produced on the guide 
Wire surface With the desired colors using this process. Also, 
multiple colors may be achieved using the same laser source 
Without the need for changing the set-up of the apparatus. The 
laser forms nanostructures on the surface of the Wire core 
such as pits, globules, and strands that modify the optical 
characteristics of the material. Variation in the laser intensity, 
pulse length, and number of pulses varies the siZe and shape 
of the nano structures, and thus the appearance of the material. 
A metallic material such as aluminum can be made to appear 
gold, for example. Re?ning the process yields more color 
options, including almost all desired colors and multicolor 
appearance such as iridescence. 

[0041] The advantages of this process include the length of 
the coloring of the guide Wire can be all or partial, depending 
upon the needs of the user. The process does not involve toxic 
chemicals and the colors do not dull over time. There are no 
additional materials that are added to the guide Wire. The 
process eliminates the need for a separate manufacturing and 
subsequent bonding of colored components, and because the 
process only affects a small surface layer of the guide Wire it 
does not signi?cantly alter any material properties of the 
guide Wire. 
[0042] Since more than one guide Wire is deployed simul 
taneously in about 40% of the WorldWide percutaneous coro 
nary interventions (PCI), there can be some confusion in 
identifying betWeen the tWo guide Wires during use. In one 
embodiment, as shoWn in FIGS. 9-14, a tubular sleeve 500 has 
a color coating 502 (or is inherently infused With a color) in 
order to help identify and distinguish betWeen tWo guide 
Wires deployed simultaneously. The tubular sleeve 500 has a 
lumen 504 that extends therethrough and an outer diameter 
506 that is siZed to approximately match the outer diameter of 
a guide Wire. As shoWn in FIG. 10, tubular sleeve 500 is siZed 
to slide onto the proximal end 514 of the guide Wire assembly. 
The guide Wire assembly includes a distal end 512 having an 
atraumatic tip Which is knoW in the art. In one embodiment, as 
shoWn in FIGS. 10-12, the guide Wire assembly 510 has an 
undulating Wire 516 that is used to dock With an extension 
Wire in Well knoWn over-the-Wire PCI’ s. The undulating Wire 
516 is formed by grinding the proximal end 514 of the guide 
Wire 51 0 in Which a tapered proximal section 518 is formed to 
provide a smooth transition betWeen the guide Wire and the 
undulating Wire 516. The undulating Wire 516 is sometimes 
referred to as the “coined” portion of the guide Wire assembly 
510. In this embodiment, tubular sleeve 500, With color coat 
ing 502, slides over the undulating Wire 516 and is pushed 
distally onto the tapered proximal section 518 until the tubu 
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lar sleeve ?rmly lodges onto the tapered proximal section. 
The lumen 504 of the tubular sleeve has a diameter that is 
greater than the maximum diameter of the undulating Wire 
516, but is less than the maximum diameter of the tapered 
proximal section, thereby allowing the tubular sleeve to lodge 
onto the tapered proximal section as shoWn in FIG. 12. 
[0043] During a PCI procedure, When tWo guide Wire 
assemblies 510 are used simultaneously, the color coded 
tubular sleeve 500 of one of the guide Wires can be removed 
so that the physician can distinguish betWeen the tWo guide 
Wires. The tubular sleeve 500 is removed by gripping the 
sleeve With the ?ngers and thumb and pulling in a proximal 
direction thereby sliding the sleeve over the undulating Wire 
516 and removing it from the guide Wire assembly 510. One 
of the guide Wires Will have a tubular sleeve 500, and the other 
guide Wire Will no longer have a color coded tubular sleeve, 
thereby the physician can easily distinguish betWeen the tWo 
Wires during the PCI procedure. If light hand pressure is 
insuf?cient to remove a tubular sleeve from the guide Wire 
assembly, a pair of tWeeZers or small pliers can be used to 
remove the tubular sleeve. 

[0044] The color coating 502, or the color of the tubular 
sleeve 500, can be essentially any color including black, 
crimson, green, amber, red, yelloW, orange, White, blue, gray, 
or any combination of these colors. It is contemplated that the 
tubular sleeve 500 be formed from a polymer material that 
may either already have a speci?c color, or may be coded With 
any of the colors identi?ed. 

[0045] The tubular sleeve 500 is formed from a polymer 
material that includes ?uoropolymer, polyester, Pebax, poly 
ole?n, thermoplastic or thermoset shrink tubing, polyimide, 
polyethyetherether-keytone (PEEK), or other thermoplastics 
or thermosets extruded into a tubular form. Further, tubular 
sleeve 500 can be formed from braided polymer strands made 
from aramid ?bers (e. g., Kevlar), or other pigmented thermo 
plastics or thermosets. Tubular sleeve 500 also can be formed 
of a metallic hypotube or foil With or Without a color band 
applied or have a color coating applied by pad printing or ink 
jet printing. A metallic hypotube also can be coloriZed by 
anodiZing or using thermal oxidation to produce a color such 
as straW, amber, blue, dark grey, or black scale coloring. 
Further, tubular sleeve 500 can be formed from coiled or 
braided metallic Wire or Wire ribbon With or Without anodiZ 
ing or oxidiZing the metal. 
[0046] The guide Wire assemblies associated With this 
aspect of the invention generally Will have an outer diameter 
of0.25 mm (0.010 inch) to 0.45 mm (0.018 inch). The lumen 
504 of the tubular sleeve 500 Will have a diameter that is 
smaller than the maximum diameter of the proximal tapered 
section of the guide Wire assembly. The length of the tubular 
sleeve 500 can range from 2.0 mm (0.08 inch) up to 50.0 mm 
(2.0 inches). For example, using a guide Wire having an outer 
diameter of 0.35 mm (0.014 inch), a 2.0 mm (0.08 inch) 
length of tubular sleeve 500 slides over the undulating Wire 
516 (coined section) and is pushed onto the tapered proximal 
section 518 of the guide Wire until it is ?rmly lodged onto the 
tapered proximal section. Alternatively, a length of tubular 
sleeve 500 slides over the undulating Wire 516 and is lodged 
onto the tapered proximal section 518. Thereafter, any por 
tion of the tubular sleeve extending proximally beyond the 
undulating Wire 516 is trimmed off leaving approximately 0.5 
mm (0.02 inch) extending beyond the undulating Wire 516 in 
a proximal direction. The diameter of lumen 504 of the tubu 
lar sleeve 500 can range from 0.25 mm (0.01 inch) to 0.26 mm 

Nov. 7, 2013 

(0.01 inch). Tubular sleeves 500 of the type disclosed herein 
are commercially available from various manufacturers such 
as Zeus, Inc. and MicroLumen. 

[0047] In another embodiment, as shoWn in FIG. 13, the 
guide Wire assembly 510 has a distal end 512 and a proximal 
end 514. In this embodiment, a tapered section 530 is ground 
onto the proximal end of the guide Wire assembly in order to 
receive a tubular sleeve 500 as previously described. In this 
embodiment, the tubular sleeve has a color coating 502 and a 
lumen 504 siZed to receive and slide over the tapered section. 
As previously described, the tubular sleeve 500 is pushed 
onto the tapered section Where it Will lodge and ?rmly attach. 
The tubular sleeve 500 can be removed using ?nger pressure 
or by tWeeZers or small pliers as previously described. In this 
embodiment, the length of tubular sleeve 500 can range from 
2.0 mm (0.08 inch) to 50.0 mm (2.0 inches), and a portion of 
the tubular sleeve may extend beyond the proximal end 514 
by approximately 0.5 mm (0.02 inch). 
[0048] In another embodiment, as shoWn in FIG. 14, a 
guideWire assembly 510 has a distal end 512 and a proximal 
end 514. A tubular sleeve 500 has a color coating 502 and a 
lumen 504 siZed to alloW the tubular sleeve to slide over the 
guide Wire assembly 510. The tubular sleeve 500 Will have a 
tight or snug ?t on the guide Wire assembly so that it is not 
easily removed, but can be removed When tWo guide Wires are 
used simultaneously and one of the tubular sleeves is removed 
so that the physician can distinguish betWeen the tWo guide 
Wires. In this embodiment, the tubular sleeve can have a 
length ranging from 2.0 mm (0.08 inch) to 50.0 mm (2.0 
inches), and approximately 0.5 mm (0.02 inch) of the tubular 
sleeve can extend beyond the proximal end 514 of the guide 
Wire assembly 510. In this embodiment, the color coded 
tubular sleeve can be positioned anyWhere along the proximal 
50 cm (19.7 inches) of the guide Wire. 
[0049] It is to be understood that the foregoing description 
is intended to be illustrative of embodiments of the present 
invention but is not intended to be limiting in any manner. One 
of ordinary skill in the art Will readily appreciate modi?ca 
tions and alterations to the above described examples, and the 
intention includes all such modi?cations and alterations. 
Accordingly, the scope of the invention is properly inter 
preted to be encompassed by the Words of the appended 
claims, using the Words’ ordinary meaning, Without limiting 
the de?nition of those Words to the examples provided herein. 

1-39. (canceled) 
40. A method of color coding a guide Wire for use in a 

medical procedure having an elongate metallic core member, 
a ?exible distal end, and a loW friction outer coating, com 
prising: 

attaching a colored band to the guide Wire at a proximal end 
of the guide Wire. 

41. The method of color coding a guide Wire of claim 40, 
further comprising applying an extruded polymer onto the 
guide Wire to form the colored band. 

42. The method of color coding a guide Wire of claim 41, 
further comprising removing a portion of the loW friction 
outer coating to create a void, and then applying the colored 
extruded polymer band at the void Where the loW friction 
outer coating Was removed. 

43. The method of color coding a guide Wire of claim 41, 
Wherein the colored polymer is selected from a group com 
prising melt-processable ?uoropolymers and polyurethanes. 
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44. The method of color coding a guide Wire of claim 41, 
wherein the color of the band is selected from a group com 
prising White, blue, yelloW, gold, and teal. 

45. The method of color coding a guide Wire of claim 41, 
further comprising removing a portion of the loW friction 
outer coating With a laser. 

46. The method of color coding a guide Wire of claim 41, 
further comprising roughening a surface of the elongate core 
member to yield a better surface for adhesion With the 
extruded colored band. 

47. The method of color coding a guide Wire of claim 41, 
further comprising applying a layer of silane to the elongate 
core member prior to applying the colored extruded polymer 
band. 

48. The method of color coding a guide Wire of claim 41, 
further comprising applying a layer of adhesive to the elon 
gate core member prior to applying the colored extruded 
polymer band. 

49. The method of color coding a guide Wire of claim 41, 
further comprising reducing a diameter of the elongate core 
member at a position Where the color colored band is to be 
located. 
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50. The method of color coding a guide Wire of claim 41, 
further comprising grinding the elongate core member to 
include a taper for enhancing adhesion of the colored band 
With the elongate core member, 

51. The method of color coding a guide Wire of claim 41, 
further comprising removing the guide Wire from an extru 
sion apparatus once a desired length of polymer is extruded 
onto the guide Wire. 

52. The method of color coding a guide Wire of claim 41, 
further comprising applying a lubricious coating to the col 
ored band to minimize friction With a catheter. 

53. A method of color coding a guide Wire used for a 
medical procedure having a metallic core member, a ?exible 
distal end, and a loW friction outer coating, comprising: 

applying a laser to the elongate core member to form 
microstructures on a surface of the metallic core mem 

ber, Where a type and number of microstructures deter 
mines a color of the metallic core member. 

54. The method of claim 53, Where the laser is a femtosec 
ond laser. 

55-66. (canceled) 


