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(57) ABSTRACT 

The stent comprises a cylindrical Wall formed by meshed 
Wires and a covering layer of elastic material extending on 
a portion of its length, With an outer surface, and totally 
embracing the Wire mesh. 
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STENT WITH A COVERING LAYER OF ELASTIC 
MATERIAL AND METHODS FOR APPLYING THE 

LAYER ON THE STENT 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a stent With a discontinu 
ous expandable Wall comprising on at least a portion of its 
length a continuous covering layer of elastic material With 
an outer surface surrounding the discontinuous Wall. This 
invention also relates to methods for applying such a layer 
on a stent. 

[0002] The discontinuous Walls of stents, such as for 
instance the macroporous Walls formed by a deformable 
Wire mesh alloWing diametral retraction for introduction of 
the stent into air or food pipes and expansion therein for 
dilatation, or repair, or bridging of said pipes, have the 
disadvantage that they permit ingroWth of tumors and other 
rapid groWth cells through the Wire mesh or discontinuous 
Wall, With the resulting risk of stent occlusion. 

[0003] For preventing ingroWth of cells through the stent, 
the document DE-3918736-A1 describes an expandable 
metallic stent With an inner Te?on®tube af?xed to the stent 
by suture or pressure, or an inner tube and an outer tube, both 
of Te?on®, connected pouch like to each other. At least in 
case of degradation of the inner tube, there Will be a strong 
risk of having ?aps from the inner tube occluding the vessel, 
or migration of the inner tube With respect to the stent and 
a further risk of occlusion of the vessel. Furthermore, the 
absence of resiliency of Te?on®does not alloW constriction 
and expansion of the stent Without additional place consum 
ing measures such as Zig-Zag folds of the Te?on®tubes. 

[0004] The document “Endoscopy 1992 : 416-420” also 
describes an expandable metallic stent for preventing 
ingroWth of malignant structures. This stent, formed by an 
expandable Wire mesh, is covered by a silicone membrane or 
skirt Which surrounds a portion of its length. 

[0005] This membrane or skirt is secured around the stent 
by suture of its ends to the Wire mesh, and, in situ, the 
membrane is thus radially held in place betWeen the stent 
Wall and vessel Wall. To have the membrane or skirt posi 
tioned betWeen the stent Wall and vessel Wall is advanta 
geous in case of degradation of the membrane. HoWever, 
such a coverage of the stent is far from being effortless and 
mostly Will have to be done by hand, Which Will require 
skills. In addition, it is limited to certain types of materials 
and it may prove fragile, being possible to have the mem 
brane or skirt getting loose from the Wire mesh, Which may 
alloW relative movement betWeen the membrane and the 
stent, With the resulting risk of occluding the vessel. 

[0006] The object of this invention is to avoid the afore 
said draWbacks. 

[0007] To this effect, the stent and methods in accordance 
With the invention comply With the de?nitions given in the 
claims. 

[0008] In that Way, the continuous covering layer is 
closely bound to the discontinuous structure Which it covers 
and there is de?nitely no risk of separation therebetWeen. 
And even in the case of a strong degradation of the covering 
layer in course of time, there cannot be any migration of the 
covering layer With respect to the discontinuous Wall of the 
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stent because of the aforesaid intimal interconnection. Fur 
thermore, the liaison of the covering layer With the discon 
tinuous Wall of the stent eliminates any delicate, time and 
skill consuming efforts and alloWs coating of any kind of 
discontinuous expandable stent Wall. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The invention Will noW be described more particu 
larly With references to the accompanying draWings Which 
shoW, by Way of example only, one embodiment of the 
invention. 

[0010] 
[0011] FIG. 1 is a perspective vieW of a quarter cut along 
the longitudinal axis of the exempli?ed embodiment; 

In the draWings: 

[0012] FIG. 2 is an enlarged vieW of an axial cut of a 
portion of its Wall during a procedure for applying the 
covering layer. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0013] The stent shoWn in FIG. 1 is an expandable stent 
of Which the Wall (1), for instance cylindrical, is formed by 
meshed Wires (2) of stainless steel, plastics or hybrid mate 
rials as plastics and carbon ?ber. 

[0014] The Wall (1) comprises, on a portion of its length, 
a covering layer (3) made of an elastomeric biocompatible 
composition such as, for instance, the elastomeric polymer 
isable composition described in US. Pat. No. 5,112,900. 
The outer face (4) of layer (3) forms a surrounding surface, 
and layer (3) extends around and inside the discontinuous 
structure of the stent in order to totally embrace and inti 
mately unite With any material part of the meshed Wires (2) 
Which constitute said discontinuous structure. 

[0015] On FIG. 1, the left front face (5) of the covering 
layer (3) is shoWn in an area of Wall (1) Where the Wires (2) 
do not cross each other; on the contrary, the quarter cut along 
the longitudinal axis is shoWn in an area Where the Wires (2) 
cross and overlap each other. 

[0016] A portion of the stent Wall (1) is shoWn on FIG. 2 
With its covering layer (3), the stent Wall (1) being shoWn in 
an area Where its Wires (2) overlap each other, and the stent 
being inserted in a tube (6) the inner surface of Which is 
coated With a lifting medium (7) as described in detail 
hereafter in connection With a procedure for applying the 
covering layer to the stent. 

[0017] In order to apply the covering layer (3) on the stent, 
the deformable Wall (1) of the stent is radially contracted and 
the portion thereof Which has to be coated is inserted into the 
tube (6) the inner surface of Which has been previously done 
over With a lifting medium (7) such as for instance 
“Te?on®” in order to avoid adherence to the elastomeric 
composition forming the covering layer The contracted 
stent is alloWed to expand radially in the tube (6) and the 
assembly of the tube and stent is Wetted With the elastomeric 
polymerisable composition dissolved in a suf?cient amount 
of solvent to permit Wet forming of a continuous covering 
layer around the totality of the discontinuous Wall of the 
stent formed by the Wire mesh inside the tube The 
solvent is evaporated and the elastomeric composition is 
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then polymerized in the tube and the layer covered stent 
portion is taken out of the tube. 

[0018] In that Way, the shaping and liaison of the covering 
layer With the discontinuous Wall of the stent is obtained 
automatically by mass polymeriZation of the elastomeric 
composition Wholly surrounding the structure of such a Wall 
inside the tube moulding its outer surface. 

[0019] Of course, the discontinuous Wall of the stent may 
also be covered With the continuous covering layer all over 
its length, in Which case the stent Will be fully inserted into 
the tube for the dip forming process. In addition, the 
invention is not limited to the embodiment shoWn, being 
applicable to any kind of expandable stent having a discon 
tinuous Wall. 

[0020] The thickness of the covering layer may be advan 
tageously selected as a function of the quantity of solvent 
added to the elastomeric composition, before polymeriZation 
and Within the limits of a ?uidity sufficient to alloW Wetting. 

[0021] As a variant, it is also possible to obtain a greater 
thickness of the portions of the covering layer Which are 
located at the outside of the discontinuous Wall of the stent 
and betWeen the mesh or elements thereof. To this effect, the 
tube (6) done over With the lifting medium is ?rst Wetted 
alone With the elastomeric composition previously added 
With an appropriate amount of solvent. The solvent is 
evaporated and the stent is then radially contracted for 
insertion into the tube and the procedure folloWs as outlined 
hereinbefore. 

[0022] According to a variant, not shoWn, the covering 
layer of elastic material needs not to integrally embrace the 
discontinuous structure of the stent, being sufficient that only 
a part of the thickness of the structure be covered by the 
elastic material, in case of the example shoWn in FIG. 1, 
only a radial portion of the Wires 

[0023] According to further variants, also not shoWn, the 
elastic covering may be achieved by surface adhesion forces 
or through use of a binder. 

[0024] Accordingly, a variant method provides for doing 
over a roll on surface With a lifting medium and coating said 
roll on surface With an elastomeric polymerisable composi 
tion dissolved in a sufficient amount of solvent to permit 
contact forming, such an elastomeric composition being, for 
instance, the composition described in US. Pat. No. 5,112, 
900. An appropriate portion of the stent in expanded con 
dition is then rolled on said coated roll on surface; the stent 
is then WithdraWn from the roll on surface, the solvent is 
alloWed to evaporate, and the elastomeric composition 
adhered to the stent is polymeriZed. 

[0025] A further variant method provides for using a 
covering layer formed of a tube made of an elastomeric 
polymerisable composition, inserting the contracted stent 
into the tube, alloWing the contracted stent to expand in the 
tube and vulcaniZing or similarly Welding the surface of 
contact betWeen the stent and the tube. 

[0026] Still a further variant method also provides for 
using a covering layer formed of a tube made of an elasto 
meric polymerisable composition, coating the inside of the 
tube With an adhesive medium, inserting the contracted stent 
into the tube, and alloWing the stent to expand radially in the 
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so coated tube and the adhesive medium to cure, to thereby 
achieve adhesion of the assembly of stent and tube. 

[0027] As a variant of this method, the inside of the tube 
may be coated With an elastomeric polymerisable composi 
tion dissolved in an amount of solvent permitting contact 
forming, Whereby after expansion of the stent, the solvent is 
alloWed to evaporate and the elastomeric coating adhered by 
contact to the tube and to the stent is polymeriZed. 

[0028] In a further variant the covering layer of elastic 
material may be adhered to the stent by radial pressure of the 
stent against the covering layer. In that case, the covering 
layer may be, for instance, formed of a tube made of an 
elastomeric composition stretched over the stent in order to 
alloW contraction and expansion thereof. Adhesion of the 
covering layer to the stent Will be achieved by surface 
adhesion forces With additional interpenetration betWeen the 
covering layer and the stent. 

[0029] In another variant, also not shoWn, the covering 
layer may have a structured surface toWards the Wall of the 
stent, Whereby adhesion of the covering layer to the stent 
Will be achieved by some engagement of said structured 
surface into the discontinuous structure of the stent. 

[0030] Of course, in all these variants, the discontinuous 
Wall of the stent may be covered With the continuous 
covering layer all over its length or only over a portion 
thereof. 

1. A stent comprising a discontinuous expandable Wall 
and a continuous covering layer of elastic material surround 
ing the discontinuous Wall Wherein the continuous covering 
layer of elastic material is adhered to the discontinuous Wall 
so it is intimately united With said discontinuous Wall. 

2. A stent according to claim 1, Wherein the continuous 
covering layer of elastic material extends at least partly 
radially Within the discontinuous Wall of the stent. 

3. A stent according to claim 2, Wherein the continuous 
covering layer of elastic material extends around and inside 
the discontinuous Wall of the stent. 

4. A stent according to claim 1, Wherein the continuous 
covering layer is adhered to the discontinuous Wall by means 
of a binder. 

5. A stent according to claim 1, Wherein the continuous 
covering layer is heat adhered to the discontinuous Wall. 

6. A stent according to claim 1, Wherein the continuous 
covering layer is chemically bonded to the discontinuous 
Wall. 

7. A stent according to claim 1, Wherein the continuous 
covering layer is adhered to the discontinuous Wall by radial 
pressure of the discontinuous Wall against the continuous 
covering layer. 

8. A stent according to claim 1, Wherein the continuous 
covering layer has a structured surface toWards the discon 
tinuous Wall, and Wherein the continuous covering layer is 
adhered to the discontinuous Wall as a result of said struc 
tured surface. 

9. A method for applying a covering layer to a stent 
comprising: 

radially contracting the stent; 

inserting at least a portion of the contracted stent into a 
tube the inner surface of Which has been previously 
done over With a lifting medium; 
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allowing the stent to radially expand in the tube; 

Wetting the assembly tube plus stent With an elastomeric 
polymerisable composition dissolved in a sufficient 
amount of solvent to permit Wet forming; 

evaporating the solvent; 

polymerizing the elastomeric composition in the tube; and 

taking the layer covered portion of the stent out of the 
tube. 

10. A method according to claim 9, Wherein the tube the 
inner surface of Which has been done over With a lifting 
medium is ?rst Wetted alone With the elastomeric composi 
tion added With solvent, and Wherein the solvent is evapo 
rated before the step of insertion of the stent into the tube. 

11. A method for applying a covering layer to a stent 
comprising: 

doing over a roll on surface With a lifting medium; 

coating said roll on surface With an elastomeric polymer 
isable composition dissolved in a sufficient amount of 
solvent to permit contact forming; 

rolling at least a portion of the stent in expanded condition 
on said coated roll on surface; 

WithdraWing the stent from the roll on surface; 

evaporating the solvent; and 

polymeriZing the elastomeric composition adhered by 
contact on said portion of the stent. 

12. A method for applying a covering layer to a stent 
comprising: 

forming a tube of predetermined length With an elasto 
meric polymerisable composition; 

radially contracting the stent; 

inserting into the tube a portion of the stent corresponding 
to said predetermined length of the tube; and 
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alloWing the stent to radially expand in the tube, and 
Welding the surfaces of contact betWeen the stent and 
the tube. 

13. A method for applying a covering layer to a stent 
comprising: 

forming a tube of predetermined length With an elasto 
meric polymerisable composition; 

coating the inside of the tube With an adhesive medium; 

radially contracting the stent; 

inserting into the tube a portion of the stent corresponding 
to said predetermined length of the tube; 

alloWing the stent to radially expand in the tube; and 

alloWing the adhesive medium to cure. 

14. A method for applying a covering layer to a stent 
comprising: 

forming a tube of predetermined length With an elasto 
meric polymerisable composition; 

coating the inside of the tube With an elastomeric poly 
merisable composition dissolved in a sufficient amount 
of solvent to permit contact forming; 

radially contracting the stent; 

inserting into the tube a portion of the stent corresponding 
to said predetermined length of the tube; 

alloWing the stent to radially expand in the tube; 

evaporating the solvent; and 

polymeriZing the elastomeric composition adhered by 
contact to the tube and to the stent. 


