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FIG. 9A depicts a drug eluting stent, according to some embodiments of the 

present disclosure, 90 days after implantation imaged using gross images with Evans 

Blue uptake, in which the positive stained area was 6.4%. 

FIG. 9B depicts a confocal microscope image of the drug eluting stent of FIG. 5 

9A 90 days after implantation with tilting at 10x objective and with dual 

immunofluroescent staining of VE-Cadherin (red channel) and P120 (green channel). 

The scale bar is 1mm. 

FIG. 9C depicts a confocal microscope image of a region of the drug eluting 10 

stent of FIG. 9B 90 days after implantation with 20x objective, where the region had 

evidence of competent endothelial barrier function (that is, co-localized p120/VE-

cadherin).  VE-Cadherin was red channel (555nm), P120 was green channel (488nm), 

and blue channel (405nm) was DAPI counterstain.  The scale bar is 50µm. 

15 

FIG. 10 shows the drug release time frame of a XIENCE V stent and a XIENCE 

PRIME as about 120 days. The drug release time of ENDEAVOR RESOLUTE (i.e., a 

stent according to some embodiments of the present disclosure) as about 180 days. 

FIG. 11 shows the relative position of layers of a stent according to some 20 

embodiments of the present disclosure.  The luminal side (6) faces the blood flow, and 

the abluminal side (8) faces or contacts the vessel wall.
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CLAIMS 

1. A drug eluting stent, comprising:

a stent framework; 

a drug-containing layer comprising a polylactide-co-glycolide 50/50 (PLGA); 5 

a drug embedded in the drug-containing layer; and 

a biocompatible base layer disposed over the stent framework and supporting the 

drug-containing layer, 

wherein the drug-containing layer has an uneven coating thickness, a thickness 

of the drug-containing layer on a luminal side of the stent and a thickness of the drug-10 

containing layer on a lateral side of the stent is less than a thickness of the drug-

containing layer on an abluminal side of the stent; 

where a ratio between the thickness of the drug-containing layer on the luminal 

side and the thickness of the drug-containing layer on the abluminal side is between 2:3 

and 1:7; 15 

where a ratio between the thickness of the drug-containing layer on the lateral 

side and the thickness of the drug-containing layer on the abluminal side is between 2:3 

and 1:7; 

wherein one or more polymers forming the drug-containing layer on a luminal 

side of the stent and the drug-containing layer on a lateral side of the stent degrade 20 

faster than one or more polymers forming the drug-containing layers on an abluminal 

side of the stent; 

optionally, wherein the drug-containing layer is configured to completely 

dissolve/between 45 days and 60 days after implantation of the drug eluting stent; or 

wherein the drug-containing layer is configured to release the drug within 30 25 

days of implantation within a vessel. 

2. The drug eluting stent of claim 1, wherein the drug-containing layer has a

thickness between 5 and 12 μm, optionally wherein the drug is embedded only on the 

drug-containing layer on an abluminal side of the stent. 30 
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3. The drug eluting stent of any one of claims 1 through 2, wherein the stent

framework is fabricated from a biodegradable material or from  a single piece of metal, 

wire, or tubing, preferably wherein the metal comprises at least one of stainless steel, 

nitinol, tantalum, cobalt-chromium MP35N or MP20N alloys, platinum, and titanium. 5 

4. The drug eluting stent of any one of claims 1 through 3, wherein the drug

comprises at least one of an antithrombogenic agent, an anticoagulant, an antiplatelet 

agent, an antineoplastic agent, an antiproliferative agent, an antibiotic, an anti-

inflammatory agent, a gene therapy agent, a recombinant DNA product, a recombinant 10 

RNA product, a collagen, a collagen derivative, a protein analog, a saccharide, a 

saccharide derivative, an inhibitor of smooth muscle cell proliferation, a promoter of 

endothelial cell migration, proliferation, and/or survival, and combinations of the same, 

preferably wherein the drug comprises sirolimus and/or a derivative or analog. 

15 

5. The drug eluting stent of claim 1, wherein the biocompatible base layer

comprises at least one of poly n-butyl methacrylate, PTFE, PVDF-HFP, poly(styrene-b-

isobutylene-b-styrene), Parylene C, PVP, PEVA, SBS, PC, or TiO2; or wherein the 

biocompatible base layer comprises an electro-grafted polymeric layer having an 

interdigitated surface with the drug-containing layer, preferably wherein the electro-20 

grafted polymeric layer has a thickness between 10 nm and 1000 nm. 

6. The drug eluting stent of claim 5, wherein the electro-grafted polymeric layer

comprises a monomer selected from the group consisting of vinylics, epoxides, and 

cyclic monomers undergoing ring opening polymerization and aryl diazonium salts; 25 

preferably, wherein the monomer is further selected from the group consisting of butyl 

methacrylate, methyl methacrylate, hydroxyethyl methacrylate, epsilon caprolactone, 

and 4-aminophenyl diazonium tetrafluoro borate. 

7. A drug eluting stent, comprising:30 
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a stent framework; 

a biodegradable drug-containing layer comprising a polylactide-co-glycolide 

50/50 (PLGA); 

a drug embedded in the drug-containing layer; and 

a biocompatible base layer disposed over the stent framework and supporting the 5 

drug-containing layer, 

wherein the drug-containing layer has an uneven coating thickness, 

wherein a thickness of the drug-containing layer on a luminal side of the stent 

and a thickness of the drug-containing layer on a lateral side of the stent is less than a 

thickness of the drug-containing layer on an abluminal side of the stent; 10 

wherein the drug-containing layer is configured to significantly dissolve 

between 45 days and 60 days after implantation of the drug eluting stent; 

where a ratio between the thickness of the drug-containing layer on the luminal 

side and the thickness of the drug-containing layer on the abluminal side is between 2:3 

and 1:7; 15 

where a ratio between the thickness of the drug-containing layer on the lateral 

side and the thickness of the drug-containing layer on the abluminal side is between 2:3 

and 1:7; 

wherein one or more polymers forming the drug-containing layer on a luminal 

side of the stent and the drug-containing layer on a lateral side of the stent degrade 20 

faster than one or more polymers forming the drug-containing layers on an abluminal 

side of the stent. 

8. The drug eluting stent of claim 7, wherein the drug-containing layer is formed

from a plurality of polymers; preferably, wherein the drug-containing layer has a 25 

thickness between 5 and 12 μm. 

9. The drug eluting stent of claim 7, wherein the stent framework is fabricated from

a biodegradable material or from a single piece of metal, wire, or tubing, preferably, 
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wherein the metal comprises at least one of stainless steel, nitinol, tantalum, cobalt-

chromium MP35N or MP20N alloys, platinum, and titanium. 

10. The drug eluting stent of claim 7, wherein the drug comprises at least one of an

antithrombogenic agent, an anticoagulant, an antiplatelet agent, an antineoplastic agent, 5 

an antiproliferative agent, an antibiotic, an anti-inflammatory agent, a gene therapy 

agent, a recombinant DNA product, a recombinant RNA product, a collagen, a collagen 

derivative, a protein analog, a saccharide, a saccharide derivative, an inhibitor of smooth 

muscle cell proliferation, a promoter of endothelial cell migration, proliferation, and/or 

survival, and combinations of the same, preferably, wherein the drug comprises 10 

sirolimus and/or a derivative or analog. 

11. The drug eluting stent of claim 7, wherein the biocompatible base layer

comprises at least one of poly n-butyl methacrylate, PTFE, PVDF-HFP, poly(styrene-b-

isobutylene-b-styrene), Parylene C, PVP, PEVA, SBS, PC, or TiO2, optionally, wherein 15 

the biocompatible base layer comprises an electro-grafted polymeric layer having an 

interdigitated surface with the drug-containing layer, preferably, wherein the electro-

grafted polymeric layer has a thickness between 10 nm and 1000 nm, and/or  wherein 

the electro-grafted polymeric layer comprises a monomer selected from the group 

consisting of vinylics, epoxides, and cyclic monomers undergoing ring opening 20 

polymerization and aryl diazonium salts, preferably, wherein the monomer is further 

selected from the group consisting of butyl methacrylate, methyl methacrylate, 

hydroxyethyl methacrylate, epsilon caprolactone, and 4-aminophenyl diazonium 

tetrafluoro borate. 

25 

12. A method of fabricating a drug eluting stent, the method comprising:

providing a stent framework; and

unevenly coating the stent framework with at least one polymer mixed with at

least one drug, wherein unevenly coating comprises coating the luminal and/or lateral 

sides of the stent with a thinner coating than the coating of the abluminal side, 30 
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preferably wherein the coating that is thinner is a drug-containing layer and/or a 

biocompatible base layer underneath the drug-containing layer; 

wherein the drug-containing layer is configured to significantly dissolve 

between 45 days and 60 days after implantation of the drug eluting stent; 

where a ratio between the thickness of the drug-containing layer on the luminal 5 

side and the thickness of the drug-containing layer on the abluminal side is between 2:3 

and 1:7; 

where a ratio between the thickness of the drug-containing layer on the lateral 

side and the thickness of the drug-containing layer on the abluminal side is between 2:3 

and 1:7; 10 

wherein the drug-containing layer comprising a polylactide-co-glycolide 50/50 

(PLGA); 

wherein one or more polymers forming the drug-containing layer on a luminal 

side of the stent and the drug-containing layer on a lateral side of the stent degrade 

faster than one or more polymers forming the drug-containing layers on an abluminal 15 

side of the stent. 

13. The stent according to any one of claims 1 to 11, for use for treating or

preventing a vascular disease, preferably angiostenosis or to prevent restenosis, 

thrombosis, tumor growth, angioma or obstruction of lacrimal gland. 20 

14. The stent or the method according to any one of claims 1 to 12, wherein the stent

framework comprises an 8 crest design, a 10 crest design, or an 11 crest design. 

15. The stent according to any one of claims 1 to 11, wherein the stent framework25 

comprises a plurality of stent poles having a wave design. 

16. The stent according to any one of claims 1 to 11, wherein the stent framework

comprises a plurality of single linking poles alternating between two linking poles and 

three linking poles between stent poles in an axial direction, preferably, wherein the 30 
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stent framework comprises four linking poles on a first end in an axial direction and 

comprises four linking poles on a second end in the axial direction.  

17. The stent according to any one of claims 1 to 11, wherein a width of a crown is

greater than a width of a pole. 5 

18. The stent according to any one of claims 1-11, wherein the stent comprises a

cobalt-chromium alloy. 
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