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A medical device includes a pattern of electrically conduc 
tive material. The pattern of electrically conductive material 
has an anti-antenna geometrical shape such that the anti 

(73) Assignee_ Biophan Technologies Inc West H e n_ antenna geometrical shape substantially prevents the medi 
. , ., 

rietta NY cal device from creating an imaging artifact and/or substan 
’ tially alloWs imaging of a volume Within the medical device. 

(21) APPL NO; 10/922,338 The pattern may be formed by multiple “?gure-8” shaped 
electrical conductors, multiple “?gure-8” emulating electri 

(22) Filed; Aug 20, 2004 cal conductors, multiple sine-Wave-like shaped electrical 
conductors, multiple Zig-Zag patterned electrical conductors, 

Related US, Application Data by multiple electrical conductors, each having sequential 
conductive loops, and/or a single conductor Weaved into a 

(60) Provisional application No. 60/497,591,?led onAug. loop mesh. The electrically conductive material may be 
25, 2003. titanium, tantalum, nitinol, stainless steel, and/or NbZr. 
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ELECTROMAGNETIC RADIATION 
TRANSPARENT DEVICE AND METHOD OF 

MAKING THEREOF 

PRIORITY INFORMATION 

[0001] This application claims priority from US. Provi 
sional Patent Application Ser. No. 60/497,591, ?led on Aug. 
25, 2003. The entire content of US. Provisional Patent 
Application Ser. No. 60/497,591 is hereby incorporated by 
reference. 

FIELD OF THE PRESENT INVENTION 

[0002] The present invention is directed to stent designs, 
deployment devices for stents, and the fabrications thereof. 
More particularly, the present invention is directed to stents 
Which produce little or no magnetic resonance image arti 
facts and the fabrications thereof. 

BACKGROUND OF THE PRESENT 
INVENTION 

[0003] The use of stents as a medical corrective and 
preventive device is Well knoWn. 

[0004] For example, US. Pat. No. 5,133,732 discloses that 
a stent can be implanted into a body vessel. The stent is a 
cylindrical body formed by a coiled generally continuous 
Wire With a deformable Zig-Zag structure. The stent is further 
provided With means for preventing the stent body from 
stretching along its longitudinal axis. This stent is especially 
useful When implanting very long stents by means of balloon 
expansion. The entire content of US. Pat. No. 5,133,732 is 
hereby incorporated by reference. 

[0005] In another example, US. Pat. No. 5,507,767 dis 
closes that a self-expanding endovascular stent is formed of 
stainless steel Wire Which is bent into an elongated ZigZag 
pattern. The ZigZag pattern has a plurality of substantially 
straight Wire sections of various lengths separating a plu 
rality of bends. The ZigZag pattern is helically Wound about 
a central axis to de?ne a tubular shape such that a majority 
of the bends is disposed in a helix. Adjacent bends in the 
helix are interconnected With a ?lament. The entire content 
of US. Pat. No. 5,507,767 is hereby incorporated by refer 
ence. 

[0006] Magnetic resonance imaging (“MRI”) has been 
developed as an imaging technique adapted to obtain both 
images of anatomical features of human patients as Well as 
some aspects of the functional activities and characteristics 
of biological tissue. These images have medical diagnostic 
value in determining the state of the health of the tissue 
examined. Unlike the situation With ?uoroscopic imaging, a 
patient undergoing magnetic resonance imaging procedure 
may remain in the active imaging system for a signi?cant 
amount of time, eg a half-hour or more, Without suffering 
any adverse effects. 

[0007] In an MRI process, a patient is typically aligned to 
place the portion of the patient’s anatomy to be examined in 
the imaging volume of the MRI apparatus. Such an MRI 
apparatus typically comprises a primary electromagnet for 
supplying a constant magnetic ?eld (BO) Which, by conven 
tion, is along the Z-axis and is substantially homogeneous 
over the imaging volume and secondary electromagnets that 
can provide linear magnetic ?eld gradients along each of 
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three principal Cartesian axes in space (generally x, y, and 
Z, or x1, x2 and x3, respectively). The MRI apparatus also 
comprises one or more RF (radio frequency) coils Which 
provide excitation and detection of the MRI induced signals 
in the patient’s body. 

[0008] The gradient ?elds are sWitched ON and OFF at 
different rates depending on the MRI scan sequence used. In 
some cases, this may result in a changing magnetic ?eld on 
the order of dB/dt=50 T/s. The frequency that a gradient ?eld 
may be turned ON can be betWeen 200 HZ to about 300 kHZ. 

[0009] Uniformity in the static magnetic BO ?eld over the 
imaging volume is important for image clarity. When the 
?eld is not uniform, image distortions called “image arti 
facts” result. Additionally, if the gradient ?elds deviate 
signi?cantly from their ideal linear character over the imag 
ing volume, image artifacts develop. 

[0010] Medical devices Which are placed into a patient’s 
body can cause the magnetic ?elds of the MRI system to 
deviate from their preferred characteristics for clear imag 
ing. If a medical device comprises metallic components 
(such as iron), image artifacts result due to the metal’s 
magnetic susceptibility properties distorting the MRI system 
applied magnetic ?elds. These are knoWn as susceptibility 
artifacts. Additionally, if the medical device comprises con 
ductive components, eddy currents develop in these con 
ductive components When the MRI system’s oscillating 
magnetic ?elds are applied. The eddy currents distort the net 
magnetic ?elds in the imaging volume, thereby providing 
another source for MR imaging artifacts. 

[0011] After a stent is inserted into a patient, it is often 
desirable, over time, to determine if the stent is performing 
as expected. In the case, for example, of deploying a stent to 
correct a stenosis problem, it is desirable to determine if 
there is any indication of restenosis. This, as Well as for other 
medical situations, requires obtaining images of the volume 
inside the stent. Due to the image artifact problems, 
described above, inherent in metallic, conductive stents, it is 
not possible to obtain clear MR images of the interior 
volume of the stents. 

[0012] Attempts have been made to overcome these prob 
lems. The article, “Artifact-Free In-Stent Lumen VisualiZa 
tion by Standard Magnetic Resonance Angiography Using a 
NeW Metallic Magnetic Resonance Imaging Stent” by Arno 
Buecker, et al., Circulation, Apr. 16, 2002, pp. 1772-1775, 
discloses that a handmade stent can enhance the imaging 
ability of the stent’s lumen. HoWever, the handmade proto 
types lacked a radial force comparable to standard stainless 
steel stents. Additionally, the article discloses the use of a 
contrasting agent to enhance visualiZation of the stent 
lumen. 

[0013] The article “MR Imaging of Vascular Stents: 
Effects of Susceptibility, FloW, and Radiofrequency Eddy 
Currents” by Lambertus W. Bartels, et al., published in 
Journal of Vascular and Interventional Radiology, volume 
12, Number 3, March 2001, pp. 365-371, describes the 
various image artifacts that prevent clear imaging of stent 
lumen. 

[0014] The article “Improved Lumen Visualization in 
Metallic Vascular Implants by Reducing RF Artifacts” by 
Lambertus W. Bartels, et al., published in Magnetic Reso 
nance in Medicine, 74:171-180 (2002), describes attempts at 
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imaging metallic stents lumen by using contrast agents and 
by increasing the power deposited into the patient during the 
MRI procedure. The poWer deposited into the patient body, 
measured as the Speci?c Absorption Rate (SAR) can be 
harmful to the patient undergoing an MRI if set too high. In 
addition to the higher poWer deposited into the patient, the 
article discloses that adjustments in the image reconstruction 
process need to be implemented. 

[0015] United States Patent Application Publication US 
2002/0188345 A1, published Dec. 12, 2002, discloses an 
expandable metallic stent that has discontinuities of non 
conducting material. These eliminate electrically conducting 
paths in the stent rings and cells. This makes the stent easier 
to image With magnetic resonance imaging (MRI). The 
entire content of United States Patent Application Publica 
tion US 2002/0188345 A1 is hereby incorporated by refer 
ence. 

[0016] WIPO PCT publication WO 03/015662 A1 dis 
closes that a metallic endoprosthesis causes no signi?cant 
artifacts on images taken by magnetic resonance tomogra 
phy (MRT), as a result of the combination of the production 
materials With a special design, Which permits an evaluation 
of the externally adj acent region and the lumen of the 
endoprosthesis by means of MRT. 

[0017] Although the above-described stents can be used to 
help a patient, these stents still cause magnetic resonance 
imaging artifacts. Moreover, the above-described stents pre 
vent the imaging of the volume Within the stent during 
magnetic resonance imaging. 

[0018] Therefore, it is desirable to provide a stent Which 
produces little to no magnetic resonance imaging artifacts. 
Moreover, it is desirable to provide a stent that alloWs the 
imaging of the volume Within the stent. Furthermore, it is 
desirable to provide a stent Which produces little to no 
magnetic resonance imaging artifacts and/or alloWs the 
imaging of the volume Within the stent. 

SUMMARY OF THE PRESENT INVENTION 

[0019] One aspect of the present invention is a medical 
stent. The medical stent includes a pattern of electrically 
conductive material. The pattern of electrically conductive 
material has an anti-antenna geometrical shape such that the 
anti-antenna geometrical shape substantially prevents the 
medical stent from creating an imaging artifact. 

[0020] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a pattern of electrically 
conductive material. The pattern of electrically conductive 
material has an anti-antenna geometrical shape such that the 
anti-antenna geometrical shape substantially alloWs imaging 
of a volume Within the stent. 

[0021] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a pattern of electrically 
conductive material. The pattern of electrically conductive 
material has an anti-antenna geometrical shape such that the 
anti-antenna geometrical shape substantially prevents the 
medical stent from creating an imaging artifact and substan 
tially alloWs imaging of a volume Within the stent. 

[0022] Another aspect of the present invention is an elec 
trically conductive structure. The electrically conductive 
structure includes a pattern of electrically conductive mate 
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rial. The pattern of electrically conductive material has an 
anti-antenna geometrical shape such that the anti-antenna 
geometrical shape substantially prevents creation of an 
imaging artifact by the electrically conductive structure. 

[0023] Another aspect of the present invention is a medi 
cal device. The medical device includes a pattern of elec 
trically conductive material. The pattern of electrically con 
ductive material has an anti-antenna geometrical shape such 
that the anti-antenna geometrical shape substantially pre 
vents creation of an imaging artifact by the medical device. 

[0024] Another aspect of the present invention is an elec 
trically conductive structure. The electrically conductive 
structure includes a pattern of electrically conductive mate 
rial. The pattern of electrically conductive material has an 
anti-antenna geometrical shape such that the anti-antenna 
geometrical shape substantially alloWs imaging of a volume 
Within the electrically conductive structure. 

[0025] Another aspect of the present invention is an elec 
trically conductive structure. The electrically conductive 
structure includes a pattern of electrically conductive mate 
rial. The pattern of electrically conductive material has an 
anti-antenna geometrical shape such that the anti-antenna 
geometrical shape substantially prevents creation of an 
imaging artifact by the medical device and substantially 
alloWs imaging of a volume Within the electrically conduc 
tive structure. 

[0026] Another aspect of the present invention is a medi 
cal device. The medical device includes a pattern of elec 
trically conductive material. The pattern of electrically con 
ductive material has an anti-antenna geometrical shape such 
that the anti-antenna geometrical shape substantially alloWs 
imaging of a volume Within the medical device. 

[0027] Another aspect of the present invention is a medi 
cal device. The medical device includes a pattern of elec 
trically conductive material. The pattern of electrically con 
ductive material has an anti-antenna geometrical shape such 
that the anti-antenna geometrical shape substantially pre 
vents creation of an imaging artifact by the medical device 
and substantially alloWs imaging of a volume Within the 
medical device. 

[0028] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a pattern of electrically 
conductive material. The pattern of electrically conductive 
material substantially prevents the medical stent from cre 
ating an imaging artifact. 

[0029] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a pattern of electrically 
conductive material. The pattern of electrically conductive 
material substantially alloWs imaging of a volume Within the 
stent. 

[0030] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a pattern of electrically 
conductive material. The pattern of electrically conductive 
material substantially prevents the medical stent from cre 
ating an imaging artifact and substantially alloWs imaging of 
a volume Within the stent. 

[0031] Another aspect of the present invention is an elec 
trically conductive structure. The electrically conductive 
structure includes a pattern of electrically conductive mate 
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rial. The pattern of electrically conductive material substan 
tially prevents creation of an imaging artifact by the elec 
trically conductive structure. 

[0032] Another aspect of the present invention is a medi 
cal device. The medical device includes a pattern of elec 
trically conductive material. The pattern of electrically con 
ductive material substantially prevents creation of an 
imaging artifact by the medical device. 

[0033] Another aspect of the present invention is an elec 
trically conductive structure. The electrically conductive 
structure includes a pattern of electrically conductive mate 
rial. The pattern of electrically conductive material substan 
tially alloWs imaging of a volume Within the electrically 
conductive structure. 

[0034] Another aspect of the present invention is an elec 
trically conductive structure. The electrically conductive 
structure includes a pattern of electrically conductive mate 
rial. The pattern of electrically conductive material substan 
tially prevents creation of an imaging artifact by the medical 
device and substantially alloWs imaging of a volume Within 
the electrically conductive structure. 

[0035] Another aspect of the present invention is a medi 
cal device. The medical device includes a pattern of elec 
trically conductive material. The pattern of electrically con 
ductive material substantially alloWs imaging of a volume 
Within the medical device. 

[0036] Another aspect of the present invention is a medi 
cal device. The medical device includes a pattern of elec 
trically conductive material. The pattern of electrically con 
ductive material substantially prevents creation of an 
imaging artifact by the medical device and substantially 
alloWs imaging of a volume Within the medical device. 

[0037] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a pattern of electrically 
conductive material. The pattern of electrically conductive 
material substantially prevents the medical stent from cre 
ating an imaging artifact. The electrically conductive mate 
rial is shaped so as to be expandable, the expansion of the 
electrically conductive material causing an increase in a 
radius of the medical stent. 

[0038] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a pattern of electrically 
conductive material. The pattern of electrically conductive 
material substantially alloWs imaging of a volume Within the 
stent. The electrically conductive material is shaped so as to 
be expandable, the expansion of the electrically conductive 
material causing an increase in a radius of the medical stent. 

[0039] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a pattern of electrically 
conductive material. The pattern of electrically conductive 
material substantially prevents the medical stent from cre 
ating an imaging artifact and substantially alloWs imaging of 
a volume Within the stent. The electrically conductive mate 
rial is shaped so as to be expandable, the expansion of the 
electrically conductive material causing an increase in a 
radius of the medical stent. 

[0040] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a pattern of electrically 
conductive material. The pattern of electrically conductive 
material substantially prevents the medical stent from cre 
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ating an imaging artifact. The electrically conductive mate 
rial is shaped so as to be expandable upon application of 
heat, the expansion of the electrically conductive material 
causing an increase in a radius of the medical stent. 

[0041] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a pattern of electrically 
conductive material. The pattern of electrically conductive 
material substantially alloWs imaging of a volume Within the 
stent. The electrically conductive material is shaped so as to 
be expandable upon application of heat, the expansion of the 
electrically conductive material causing an increase in a 
radius of the medical stent. 

[0042] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a pattern of electrically 
conductive material. The pattern of electrically conductive 
material substantially prevents the medical stent from cre 
ating an imaging artifact and substantially alloWs imaging of 
a volume Within the stent. The electrically conductive mate 
rial is shaped so as to be expandable upon application of 
heat, the expansion of the electrically conductive material 
causing an increase in a radius of the medical stent. 

[0043] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a pattern of electrically 
conductive material and a track-and-lock mechanism having 
a shape substantially matching the shape of the electrically 
conductive material so as to substantially prevent the elec 
trically conductive material from moving in such a Way as 
to reduce the radius of the medical stent. The pattern of 
electrically conductive material substantially prevents the 
medical stent from creating an imaging artifact. The elec 
trically conductive material is shaped so as to be expandable, 
the expansion of the electrically conductive material causing 
an increase in a radius of the medical stent. 

[0044] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a pattern of electrically 
conductive material and a track-and-lock mechanism having 
a shape substantially matching the shape of the electrically 
conductive material so as to substantially prevent the elec 
trically conductive material from moving in such a Way as 
to reduce the radius of the medical stent. The pattern of 
electrically conductive material substantially alloWs imag 
ing of a volume Within the stent. The electrically conductive 
material is shaped so as to be expandable, the expansion of 
the electrically conductive material causing an increase in a 
radius of the medical stent. 

[0045] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a pattern of electrically 
conductive material and a track-and-lock mechanism having 
a shape substantially matching the shape of the electrically 
conductive material so as to substantially prevent the elec 
trically conductive material from moving in such a Way as 
to reduce the radius of the medical stent. The pattern of 
electrically conductive material substantially prevents the 
medical stent from creating an imaging artifact and substan 
tially alloWs imaging of a volume Within the stent. The 
electrically conductive material is shaped so as to be 
expandable, the expansion of the electrically conductive 
material causing an increase in a radius of the medical stent. 

[0046] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a pattern of electrically 
conductive material and a track-and-lock mechanism having 
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a shape substantially matching the shape of the electrically 
conductive material so as to alloW the electrically conduc 
tive material to move in a single direction. The pattern of 
electrically conductive material substantially prevents the 
medical stent from creating an imaging artifact. The elec 
trically conductive material is shaped so as to be expandable, 
the expansion of the electrically conductive material causing 
an increase in a radius of the medical stent. 

[0047] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a pattern of electrically 
conductive material and a track-and-lock mechanism having 
a shape substantially matching the shape of the electrically 
conductive material so as to alloW the electrically conduc 
tive material to move in a single direction. The pattern of 
electrically conductive material substantially alloWs imag 
ing of a volume Within the stent. The electrically conductive 
material is shaped so as to be expandable, the expansion of 
the electrically conductive material causing an increase in a 
radius of the medical stent. 

[0048] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a pattern of electrically 
conductive material and a track-and-lock mechanism having 
a shape substantially matching the shape of the electrically 
conductive material so as to alloW the electrically conduc 
tive material to move in a single direction. The pattern of 
electrically conductive material substantially prevents the 
medical stent from creating an imaging artifact and substan 
tially alloWs imaging of a volume Within the stent. The 
electrically conductive material is shaped so as to be 
expandable, the expansion of the electrically conductive 
material causing an increase in a radius of the medical stent. 

[0049] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a plurality of links, each 
link being connected together so as to form a cylindrical 
shaped medical stent, each link being shaped so as to be 
expandable, the expansion of the links causing an increase 
in a radius of the medical stent. 

[0050] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a plurality of links, each 
link being connected together so as to form a cylindrical 
shaped medical stent, each link being shaped so as to be 
expandable upon application of heat, the expansion of the 
links causing an increase in a radius of the medical stent. 

[0051] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a plurality of links, each 
link being connected together so as to form a cylindrical 
shaped medical stent, each link being shaped so as to be 
expandable, the expansion of the links causing an increase 
in a radius of the medical stent; and a track-and-lock 
mechanism having a shape substantially matching the shape 
of the links so as to substantially prevent the links from 
moving in such a Way as to reduce the radius of the medical 
stent. 

[0052] Another aspect of the present invention is a medi 
cal stent. The medical stent includes a plurality of links, each 
link being connected together so as to form a cylindrical 
shaped medical stent, each link being shaped so as to be 
expandable upon application of heat, the expansion of the 
links causing an increase in a radius of the medical stent; and 
a track-and-lock mechanism having a shape substantially 
matching the shape of the links so as to alloW the links to 
move in a single direction. 
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[0053] Another aspect of the present invention is a method 
of fabricating a medical stent. The method cuts a ?rst 
cylinder of electrically conductive material so as to create a 
?rst pattern of conductive mesh strands having a plurality of 
nodes; cuts a second cylinder of electrically conductive 
material so as to create a ?rst pattern of conductive mesh 
strands having a plurality of nodes; positions the ?rst 
cylinder into a volume of the second cylinder and position 
ing the ?rst cylinder With respect to the second cylinder such 
the nodes of the ?rst cylinder are close to the nodes of the 
second cylinder Without the nodes of the ?rst cylinder 
touching the nodes of the second cylinder; and applies a 
nonconductive binding material to adjacent nodes of the tWo 
cylinders. 
[0054] Another aspect of the present invention is a method 
of fabricating a medical stent. The method cuts a ?rst 
cylinder of electrically conductive material so as to create a 
?rst pattern of conductive mesh strands having a plurality of 
nodes; cuts a second cylinder of electrically conductive 
material so as to create a ?rst pattern of conductive mesh 
strands having a plurality of nodes; positions the ?rst 
cylinder into a volume of the second cylinder and position 
ing the ?rst cylinder With respect to the second cylinder such 
the nodes of the ?rst cylinder are close to the nodes of the 
second cylinder Without the nodes of the ?rst cylinder 
touching the nodes of the second cylinder; positions a third 
cylinder of a non-conductive binding material betWeen the 
?rst and second cylinders; and applies heat to the adjacent 
nodes of the ?rst and second cylinders to cause the non 
conductive binding material to bind the adjacent nodes 
together. 
[0055] Another aspect of the present invention is a method 
of fabricating a medical stent. The method produces a Web 
of conductive strands Wherein at all the cross-over points, a 
non-conductive material is applied to hold the cross-over 
point strands in place and to electrically isolate the conduc 
tive strands from one another; cuts a portion of the Web to 
produce a sheet of conductive strands; forms the sheet of 
conductive strands into a cylinder shape; and attaches ends 
of sheet together to hold the cylinder shape in place. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0056] The present invention may take form in various 
components and arrangements of components, and in vari 
ous steps and arrangements of steps. The draWings are only 
for purposes of illustrating a preferred embodiment and are 
not to be construed as limiting the present invention, 
Wherein: 

[0057] FIG. 1 is a schematic illustration of tWo conductive 
loops in a changing magnetic ?eld; 

[0058] FIG. 2 is a schematic illustration of a conductor in 
a “?gure-8” con?guration in a changing magnetic ?eld; 

[0059] FIG. 3 is an illustration of one stent embodiment 
according to the concepts of the present invention; 

[0060] FIG. 4 is an illustration of another stent embodi 
ment according to the concepts of the present invention; 

[0061] FIG. 5 is an illustration of another stent embodi 
ment according to the concepts of the present invention; 

[0062] FIG. 6 is an illustration of another stent embodi 
ment according to the concepts of the present invention; 
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[0063] FIG. 7 illustrates a curved stent mesh embodiment 
according to the concepts of the present invention; 

[0064] FIGS. 8 and 9 illustrate a stent mesh by a “Z”-like 
shape strand according to the concepts of the present inven 
tion; 

[0065] FIG. 10 illustrates a stent mesh embodiment 
according to the concepts of the present invention; 

[0066] FIG. 11 illustrates a cross-over node in a stent 
mesh according to the concepts of the present invention; 

[0067] FIG. 12 illustrates another cross-over node in a 
stent mesh according to the concepts of the present inven 
tion; 

[0068] FIG. 13 illustrates another stent embodiment 
according to the concepts of the present invention; 

[0069] FIG. 14 illustrates a stent Within a body Which is 
heated by application of external RF energy; 

[0070] FIG. 15 is a cross sectional vieW of a coated stent 
according to the concepts of the present invention; 

[0071] FIGS. 16 through 21 illustrate various steps in the 
creation of a medical stent according to the concepts of the 
present invention; 

[0072] FIGS. 22 through 24 illustrate the use of a planar 
conductive Weave sheet material from Which a stent is 

formed according to the concepts of the present invention; 
and 

[0073] FIGS. 25 and 26 illustrate a locking mechanism 
for an expandable stent according to the concepts of the 
present invention. 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

[0074] The present invention Will be described in connec 
tion With preferred embodiments; hoWever, it Will be under 
stood that there is no intent to limit the present invention to 
the embodiments described herein. On the contrary, the 
intent is to cover all alternatives, modi?cations, and equiva 
lents as may be included Within the spirit and scope of the 
present invention, as de?ned by the appended claims. 

[0075] For a general understanding of the present inven 
tion, reference is made to the draWings. In the draWings, like 
reference have been used throughout to designate identical 
or equivalent elements. It is also noted that the various 
draWings illustrating the present invention are not draWn to 
scale and that certain regions have been purposely draWn 
disproportionately so that the features and concepts of the 
present invention could be properly illustrated. 

[0076] FIG. 1 is a schematic illustration of induced cur 
rents 110 and 112 in tWo conductive rings 102 and 104, 
respectively, When the conductive rings 102 & 104 are 
placed in an environment in Which there is an oscillating 
magnetic ?eld 106. At an instant in time, as illustrated in 
FIG. 1, both currents 110 & 112 travel in a clockWise 
direction. But as the magnetic ?eld oscillates, the direction 
of these currents 110 & 112 Will diminish to Zero and then 
begin to circulate in a counter-clockwise direction (not 

shoWn.) 
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[0077] FIG. 2 illustrates When the conductive rings 102 & 
104 have been electrically joined together to form a single 
“?gure-8” shaped or emulating conductor 120. The tWo 
lobes 126 & 128 of the “?gure-8” shaped or emulating 
conductor 120 have equal planar areas. When placed in 
changing magnetic ?eld 122 such that the ?uX of the 
magnetic ?eld 122 passes through the lobes 126 & 128, no 
net current Will be induced in the “?gure-8” shaped or 
emulating conductor 120. The “?gure-8” shaped or emulat 
ing conductor 120 is electrically insulated at the cross-over 
point 124. 

[0078] FIG. 3 illustrates a portion of a medical stent 130, 
according to the concepts of the present invention. The 
illustrated medical stent 130 includes multiple “?gure-8” 
shaped or emulating conductors 132, 134, 136 & 138. The 
“?gure-8” shaped or emulating conductors 132, 134, 136 & 
138 are electrically insulated at the cross-over points 131. 
The cross-over points 131 may also provide mechanical 
support for the “?gure-8” shaped or emulating conductors 
132, 134, 136 & 138 

[0079] The “?gure-8” shaped or emulating conductors 
132, 134, 136 & 138 are fastened together by non-conduc 
tive connectors 140. These connectors 140 may be con 
structed of Te?on®, TefZel®, a nonconductive polymer, 
silicon, or other nonconductive material. The “?gure-8” 
shaped or emulating conductors 132, 134, 136 & 138 may 
be, for eXample, tantalum, nitinol, copper, or other conduc 
tive material or conductive composite material, Which has a 
loW magnetic susceptibility. 
[0080] The “?gure-8” shaped or emulating conductors 
realiZe immunity from the electromagnetic interference or 
insult. In other Words, each “?gure-8” shaped or emulating 
conductor has an anti-antenna geometrical shape such that 
the anti-antenna geometrical shape prevents the medical 
stent from creating an imaging artifact and/or alloWs the 
imaging of the volume Within the stent. 

[0081] FIG. 4 illustrates a portion of a medical stent 160, 
according to the concepts of the present invention. The 
illustrated medical stent 160 includes conductors 162 & 164 
having sequential conductive loops to form the cylindrical 
surface of the medical stent 160. The sequential conductive 
loops form tWo or more sequential “?gure-8” shaped or 
emulating conductive loop pairs Wherein each sequentially 
looped conductor 162 & 164 contains an even number of 
loops. 
[0082] At crossover point 168, the conductor 164 is elec 
trically isolated by an insulation member 165 to prevent 
short circuiting the overall loop sequence. At crossover point 
169, the conductor 162 is electrically isolated by an insula 
tion member 167 to prevent short circuiting the overall loop 
sequence. The insulation members 165 and 167, at the 
crossover points 168 & 169, can also provide mechanical 
support for conductors 162 & 164 so that the shape is 
maintained. 

[0083] The sequentially looped conductors 162 & 164 are 
fastened to each other using non-conductive material 166. 
Material 166 also provides means for securing the sequen 
tially looped conductor 162 & 164 from slipping through the 
fasteners 166. Additional sequentially looped conductors 
(not shoWn) are added to complete the stent construction. 

[0084] The sequentially looped conductors realiZe immu 
nity from the electromagnetic interference or insult. In other 














