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under X-ray without the addition of an extra layer or portion 
of radio-opaque material. Also, the material should not 
overly bright in X-ray imaging and should not obscure the 
image of the Surrounding tissue, as would be the case with 
a device made from an extremely dense material. In addi 
tion, the material should be MRI safe and compatible, 
preferably also visible under MRI. 

SUMMARY OF THE INVENTION 

0.011 Surprisingly, it has been found that the desired 
properties can be given to a metal alloy essentially consist 
ing of niobium and 0.85 to 1.15% of zirconium. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0012. The radio-opacity of the presently claimed Nb-Zr 
alloy is Sufficient to be readily visualized under X-ray during 
medical procedures and yet is not So radio-opaque as to 
interfere with the Visualization of Surrounding body tissue. 
0013 The material is generally an alloy of about 99% of 
Zr, rest Nb (Nb-1% Zr or NbZr1)-known for long as a 
reactor tubing material and for various other applications. It 
can easily be obtained in Sheet or tube form. It is especially 
Suitable for Stents which require delicate and complicated 
patterns to be cut from the sheet or tube. The cutting is 
usually done by laser methods. Stents with low wall thick 
ness may conveniently be manufactured. 
0.014. The alloy of the invention can be easily cold 
worked to increase Strength and reduce elastic modulus. It is 
possible to form a hard, abrasion resistant Surface on the 
inventive alloy through Standard oxidation and nitridizing 
methods known by those skilled in the art. The presence of 
a hard, inert, abrasion resistant Surface layer presents an 
important option for medical implants and devices in which 
it is desirable to have lower friction and wear, electrical 
insulation and improved corrosion resistance. 
0015) To further improve the biocompatibility of the 
medical implant or device fabricated at least in part from the 
inventive alloy, at least a portion of the Surface of the 
inventive alloy can be conversion Surface hardened and/or 
coated. Such coatings can include, but are not limited to a 
polymer, a blend of polymers, a metal, a blend of metals, a 
ceramic and/or biomolecules, in particular peptides, pro 
teins, lipids, carbohydrates and/or nucleic acids (e.g. col 
lagen, heparin, fibrin, phosphorylcholine, cellulose, mor 
phogenic proteins or peptides, growth factors). Furthermore 
the alloy Surface or the coatings can comprise Stem cells 
and/or a bioactive Substances, in particular drugs, antibiot 
ics, growth factors, anti-inflammatory agents and/or anti 
thrombogenic agents. Further, the Surface can be modified 
by electropolishing or mechanical polishing for formation of 
a completely Smooth Surface, Sintering to achieve a porous 
coating as for example described in EP0601804, or by 
roughening procedures or microblasting, in particular Sand 
blasting, to achieve a rough Surface. 
0016. The Nb-Zr alloy is useful in the manufacturing of 
a variety of medical implants and devices. The manufacture 
of medical devices from the invention alloy includes mini 
mal-invasive devices, in particular guide wires, catheters 
(balloon catheters, guiding catheter, angiographic catheters, 
functional catheters), intra-cavernous implants, in particular 

May 12, 2005 

intra-oesophagus, intra-urethra, intra-tracheal implants and 
intra-vascular implants, in particular Stents, Stent grafts, 
Stent graft connector, heart Valve repair device or filters. 
0017. The invention relates to medical implants or 
devices fabricated from the above-mentioned alloys, e.g. 
minimal-invasive devices, in particular catheters or guide 
wires, or intra-cavernous implants, in particular intravascu 
lar implants, Such as Stents, Stent grafts, Stent graft connec 
tors or heart Valve repair devices. 
0018. In the above implants and devices the Surface of the 
metal alloys may be passivated by oxidation or nitridization, 
or may be electropolished, mechanically polished, micro 
blasted, roughened or Sintered, or may be coated with a 
polymer, a blend of polymers, a metal, a blend of metals, a 
ceramic and/or biomolecules, in particular peptides, pro 
teins, lipids, carbohydrates and/or nucleic acids, or may be 
coated with Stem cells and/or a bioactive Substance, in 
particular drugs, antibiotics, growth factors, anti-inflamma 
tory agents and/or anti-thrombogenic agents. 
0019. A preferred material for the implants or devices of 
the invention is the following (All percentages are by 
weight): 98.85-99.15 weight percent Niobium and 0.85 
1.15% Zirconium, preferably 99.05-99.15 weight percent 
Niobium, and 0.85-0.95% weight percent Zirconium. Espe 
cially preferred is the material: 99.05-99.15 weight percent 
Niobium and 0.85-0.95% weight percent Zirconium. 

We claim: 
1. A medical implant or device at least partially fabricated 

from a metal alloy consisting essentially of 
(a) 98.85-99.15 weight percent Niobium, 
(b) 0.85-1.15% weight percent Zirconium. 
2. A medical implant or device according to claim 1 

wherein Said metal alloy consists essentially of 
(a) 99.02-99.15 weight percent Niobium, 
(b) 0.85–0.98% weight percent Zirconium. 
3. A medical implant or device according to claim 1 

wherein Said metal alloy consists essentially of 
(a) 99.05-99.15 weight percent Niobium, 
(b) 0.85-0.95% weight percent Zirconium. 
4. A medical device according to any one of claims 1 to 

3, wherein the medical device is a minimal-invasive device, 
in particular a catheter or a guide wire. 

5. A medical implant or device according to any one of the 
claims 1 to 3, wherein the medical implant is an intra 
cavernous implant. 

6. A medical implant or device according to claim 5, 
wherein the medical implant is an intravascular implant. 

7. A medical implant according to claim 6, wherein the 
medical implant is a Stent, a Stent graft, a Stent graft 
connector or a heart Valve repair device. 

8. A Stent according to claim 7 which is composed of a 
Single homogeneous, Substantially non-decomposing tubing 
made from the metal alloy according of claim 1. 

9. A Stent according to claim 8 which is composed of a 
Single homogeneous Substantially non-decomposing sheet 
made from the metal alloy according of claim 1. 

10. A medical implant or device according to any one of 
claims 1-3, wherein the Surface of the metal alloy is passi 
Vated by oxidation or nitridization. 
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11. A medical implant or device according to any one of 
claims 1-3, wherein the Surface of the metal alloy is coated 
with iridium oxide by vapor deposition. 

12. A medical implant or device according to any one of 
claims 1-3, wherein the surface of the metal alloy is elec 
tropolished, mechanically polished, micro blasted, rough 
ened or Sintered. 

13. A medical implant or device according to any one of 
claims 1-3, wherein the Surface of the metal alloy is coated 
with a polymer, a blend of polymers, a metal, a blend of 
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metals, a ceramic and/or biomolecules, in particular pep 
tides, proteins, lipids, carbohydrates and/or nucleic acids. 

14. A medical implant or device according to any one of 
claims 1-3, wherein the Surface of the metal alloy is coated 
with Stem cells and/or a bioactive Substance, in particular 
drugs, antibiotics, growth factors, anti-inflammatory agents 
and/or anti-thrombogenic agents. 


