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(57) Abrége/Abstract:

The invention relates to a device for medical use, and particularly a filter (1) intended to be placed in a vessel, provided with flat
branches, called fixing branches (3), which cut off the blood flow when the device Is placed in the vessel (2). According to tr
Invention, the extremities (8) of the fixing branches (3) are locked inside of at least one ogival head (4) by means of a lockir
part (9, 9'), and the shape of said extremities (8) Is adapted to the Iinternal (15) and external (16) peripheries, respectively of tr
ogival head (4) and of the locking part (9). According to a first embodiment, the locking part (9) and the ogival head (4) beir
cylindrical parts, each fixing branch (3) has a slightly curved extremity (8) so as to adapt itself to the internal periphery of th
ogival head and to the external periphery of the locking part (9). According to a second embodiment, the internal and external
peripheries, respectively of the ogival head (4) and of the locking part (9), form regular polygons of which the number of sides Is
equal to the number of fixing branches (3) of the filter, and of which the sides are parallel by pairs.
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| The invention relates to a device for medical use, and particularly a filter (1) intended to be

placed in a vessel, provided with flat branches, called fixing branches (3), which cut off the blood flow
when the device is placed in the vessel (2). According to the invention, the extremities (8) of the fixing
branches (3) are locked inside of at least one ogival head (4) by means of a locking part (9, 9°), and the
shape of said extremities (8) is adapted to the internal (15) and extemnal (16) peripheries, respectively
of the ogival head (4) and of the locking part (9). According to a first embodiment, the locking part (9)
and the ogival head (4) being cylindrical parts, each fixing branch (3) has a slightly curved extremity
(8) so as to adapt itself to the internal periphery of the ogival head and to the external periphery of the
locking part (9). According to a second embodiment, the internal and external peripheries, respectively
of the ogival head (4) and of the locking part (9), form regular polygons of which the number of sides
is equal to the number of fixing branches (3) of the filter, and of which the sides are parallel by pairs.
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L’invention a pour objet un dispositif & usage médical, et notamment un filtre (1) destiné 2 &tre
placé dans un vaisseau, muni de pattes aplaties, dites pattes de fixation (3), qui coupent le flux sanguin
lorsqu’il est placé dans le vaisseau (2). Selon I’invention, les extrémités (8) des pattes de fixation (3)
sont bloquées a I’'intéricur d’au moins une téte ogivale (4) au moyen d’une piece de blocage (9, 9°),
et 1a forme de ces extrémités (8) est adaptée aux périphéries interne (15) et externe (16) respectivement de la téte ogivale (4) et de la pidce
de blocage (9). Selon une premiere variante, la piéce de blocage (9) et la téte ogivale (4) étant des pieces cylindriques, chaque patte de
fixation (3) possede une extrémité (8) 1égerement courbée en sorte de s’adapter a la périphérie interne de la téte ogivale et a la périphérie
externe de la pidce de blocage (9). Selon une deuxiéme variante, les périphéries interne et externe respectivement de la téte ogivale (4) et
de la piece de blocage forment des polygones réguliers, dont le nombre de cHtés est égal au nombre de pattes de fixation (3) du filtre, et

dont les c6tés sont paralleéles deux a deux.
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ENDOVASCULAR FILTER WITH FLAT FIXING BRANCHES

The present invention concerns all devices
intended to be placed in a provisional or definitive way
in a vessel and which comprises flat branches cutting off
the blood flow. It especially concerns filters
preventing the migration of blood clots. More precisely,
the present invention concerns the assembly there between
of flat branches, called fixing branches in the present
text, with which said devices are provided and which
carry out the functions of filtration, the functions of
fixatlion on the vessel wall or both these functions.

A filtering device destined to be placed in a
blood vessel 1is known from the Europeén patent EP.462,008
and comprises flat fixing branches which are obtained by
laminating a wire made from an alloy of medical quality.
These fixing branches are fixed together by soldering
theilr extremities onto a contacting piece. When the
filtering device 1s 1ntroduced into a vessel, the
extremities of the flat fixing branches are subjected to
two types of constraints, on the one hand they are
subjected to a mechanical force which tends to separate
them from the connecting piece and on the other hand they
are subjected, on contacting the blood flow, to chemical
corrosion which 1n time deteriates the solder points by
which the extremities are fixed to the connecting place.

These two constraints cause the extremities of
the flat filter branches to become fragile during
fixation at the level of each connecting piece. There 1is
therefore a growing risk that the extremities of the
filter branches will separate whereby the filter becomes
inefficient and irreversible damage to the venal wall is

risked. The fragility of such a filtering device at the

level of the extremities of the fixing branches harms the
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life time of such a device once implanted within the
blood vessel.

The present invention is directed towards the
provision, therefore, of a device of the type as in the
European patent application EP.462,008 but which
overcomes its inconveniences.

The device of the invention which, conforming
with the device of the European patent application
EP.462,008, is destined to be placed within a vessel and
is provided with fixing branches which are each formed by
a broad, flat part and which cut off the blood flow when
the device is placed within the vessel.

The invention is characterised in that the
extremities of the fixing branches are locked inside at
least one ogival head, at the level of a locking part,
and in that the form of these extremities 1s adapted at
respectively the internal and external peripheries of the
ogival head and the locking part.

Accordingly, 1in one aspect of the present
invention, there 1is provided A device for medical use
intended to be placed in a blood vessel, said device
comprising at least one ogival shaped head having an
internal periphery, a plurality of fixing branches, each
of which is formed by a broad, flat part, said branches
being adapted to filter blood flow when the device 1s
placed in a blood vessel, and a locking part having an
external periphery for locking the inner extremities of
the fixing branches inside said ogival head, such that
said extremities of the fixing branches are arranged
side-by-side and are formed to correspond respectively to
the shape of the internal periphery. of the ogival head
and the external periphery of the locking part, wherein
the internal and external peripheries of the ogival head

and the locking part form respectively regular polygons
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of which the number of sides is equal to the number of
fixing branches, and which sides are parallel by pairs
between the 1internal periphery of the ogival head and the
external periphery of the locking part, wherein the
extremities of the fixing branches are directly joined
together i1n contact along their longitudinal edges on the
side of the internal periphery of the ogival head.

In another aspect of the present invention,
there 1s provided a device for medical use intended to be
placed 1n a blood vessel, said device‘comprising at least
one ogival shaped head having an internal periphery, a
plurality of fixing branches, each of which is formed by
a broad, flat part, said branches being adapted to filter
blood flow when the device i1s placed in a blood vessel,
and a locking part having an external periphery for
locking the 1nner extremities of the fixing branches
inside salid ovival head, such that said extremities of
the fixing branches are arranged side-by-side and are
formed to correspond respectively to the shape of the
internal periphery of the ogival head and the external
periphery of the locking part, wherein the internal and
external peripheries of the ogival head and the locking
part form respectively regular polygons of which the
number of sides 1s equal to the number of fixing
branches, and which sides are parallel by pairs between
the internal periphery of the ogival head and the
external periphery of the locking part, wherein the
extremities of the fixing branches are directly joined
together 1in contact along their longitudinal edges on the
side of the external periphery of the locking part.

The main function of the ogival head and the
locking part 1s to cause a mechanical connection between
the fixing branch extremities, which is reliable and

prevents all risk of separation of these extremities
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under the effect of mechanical forces: exerted on the
fixing branches of the devices. As elsewhere stated, in
the most general version of the device according to the
invention, the extremities of the fixing branches of the
device are not soldered. The invention also resolves the
problem of chemical corrosion of these solder points when
these come into contact with the blood flow.

In order to effect the assembling together of
the fixing branch extremities of the device according to
the invention at the level of the ogival head and the
locking part, the extremities of the fixing branches are
firstly positioned in the interior of the ogival head.
Following this, the locking part is forced into the
ogival head causing the extremities of the fixing
branches to be locked. 1In theory, the locking effect 1is
sufficiently reliable and i1t 1s not necessary to solder
the extremities of the fixing branches. 1In practice,
when carrying out this assembling operation, the

introduction of the locking part causes a relative

displacement of the fixing branch extremities which
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vary slowly ride up into the {nterior of thae ogival head. A
fault in the slignuwent hetwean the fixing branches sesults,
wvhich {8 detrimental to She working of the filter. In
effeact, whan the fixing branchss of sugh a device are in a
folded up srtate, it is inportant that these ars in a
poBition perfectly parallel with gsash other in arder to
allaw introdugtion of the davice by msans af a astheter into

the blood vessel.
In ardexr to overaaomes this prohlem; it 18 thersfore

prefarable to sclder the fixing branch qxtreanities elther
dizectly onto the intsrnal faacs of the ogival head or onte
the axternal Zace of the laagking part, or furthermore To
solder the fixing branch sxtrsmities together slang thelr
longitudinal edges. This soldexing aof the fixing kranch

extrenities has &8 its principal funotion, tao avoid a
displaceasnt relative to the fixation hranchesa on the

inerodustion of the loaking pazt into the ogival head.
Additienally, woldering the extrsmities allows the
dependability of the mechanical solidity of ths filter to b8
impraoved. It is impertant ta novte that in this case, the
egival head and she locking part fulfill s sacond funotiaen
whian is that of protegting the scldsr paints af e Fixing
sxtranities £rom the blood flow and in the same way of
dininiahing the riske of dstsristion by chemical carrasion.
Acgozding te & £irst preferrsd embodiasnt of the
invention, the locking part and the agival nead are
oylindriasl parvs, wherein saah fixing branch has a alightly
aurved extremity se ss to adapt ltself to the internal
peTiphary of the ogivel head and the externsl pariphery of

the locking gpare,
Ascording to a second exkodiment of the invensien,

che internal snd exvernal peripheries cf ths ogival head ana
the locking part raspsatively. form regular pelygena of
which the nunbar of sides is agual to the aumber of fixing
hranches ©f the filter and of whiah the sides are parallel

Yy pairs.

The presant invention will bs battsr undarstood an
reading the description which rafers to an sxample of a
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nadical filcer comprising fiet fixing ranches, and
fllustrated by the annaxed Aravings showing:

FPigure i & sahamatioc sids viewv of the filter
within a vein,

Figure 2 @ cut away view of the filter froz figure
i,
Figures 3 and 315 transferal cut awvay viewvs of a
giving branah cbtained respsctively by flattgning a raund
wire (figure 3A) and by sutting a aetallioc plate (figure

|,

Pigure 4 a partially psrapective vYepresantation of
8 Zixing bhraneh with an angular fald,

Figure SA 4 tranaverss Sut avay sestion of the
head of 38 filter wherein the fixing hranchss have bsan

Ssurved along their length, and
Pigure S5 3 CUt away tranaverse viev of thes head

of a filter whersin respactivaly the i{nternal and extsrnal
pevipheries of the ogival hesd and of the locking part arze
haxagonad .

A filter 1 {8 zespresented in fiquxe 1 wvhen in
position within the interioy of a vein 2 vhsrein blood flows
in the direction of avrow F. Filter 1 has & geterally
conical form, vith ths fixing branches 31 heing f£iXed to &N
ogival head 4. The free sxtreamities 5 of sach fixing branch
nave & reunded end and counprise paisnted testh § and 7
arranged in an antagenistic way sccording te ths general

diraction of the prandh.
Xach branck 3 is made up of & flat serip of whiah

the distal sxtremity & ls loaked in position within the
interior of the ogival head by a aylindrical lodking part 9
(Figure @)

Prefersbly, filter 1 comprises slx latersl
pranckes 3 wvhich are symmetrically disposed and arranged
side by side on the internal periphery of the ogival head 4

35 and lecked inte position by introduction af the locking part
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Iin order TO 7Take & brench 3, & netallic vire
having & ciryrgular gection is subkiected to & flattening
operation by hest crushing.

It will be understacd that under these conditions,

5 tha longitudinal edges 10, 11l of the branch I have & roundsd

form (figqure 3JA).

Transverse sections ¢f respectivaly the two fixing
hranohes 3 are reprasantesd in figures 1A and iB; the firpe
(€igure 3A) is obtained By crushing & Metalllic wire

10 aceording to the paTtant application Ep.462.008 whilst the

sgaond (figure 3R) is obtained by simply cucting & metallic

plate mccording notabhly te the taaching of the document PR 2

570 3808. In the latter it will be noticed that the

longirtudinal sides 10', 11' compriss spined sdges 13, 13.

15 uring the flow of blood inte the interior of the
vagssel 3, the fiving hranches sarve as the filter for blood
alots. However in the cise whers these dbranches 3 have
spined edges 12, 113 such as in the £ilter described in the
dosument FR 3 570 2388, it is remarked tThat under certain

20 conditiona kbleed clatg Iorm gven in the preserce of thane
edges 12, 3.

T™T™his phencmencn is totally unchearved wvhen the
lateral eides 10, 11 of the £ixing branches have a rounded
fozx suchk as shown in figura 1A.

9 The principle of hooks 6, 7 situated at the fraes

extretitien 5 &f the branches 3 is known frem thae document

PR 2 660 189 vhasa terching is an integral part of the
preaant invanrtian.

Advantageously, each hook 6, 7 ls abtained by

30 cutting and forming s V-shape in the centzal zane of the

free ¢xtyemity 5 of each branch 3. Ths fact that the

farmaition of the hocks is conducted by cutting does not
vield the inconvenience wherein the hooks fix themselves
inte the vassel 2 and ars therefors Nt placed permanently

35 within the Pblood flowv.
In a preciss amnbediment, sach fixing branch 3 has
8 width L in the order of 2 um and & thickness in the ardsx

of 0.2 sm. This is cbtained Ly flatstening a metallic wire
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vyialding & transverse pection vwith a diameter in the order
cf 0.7 1,

Following flattening, the setallic strips odtained
ATe preformed and thermically treated in order to have in a
nornaAl state, a acurved 8-form such as is shown in figure 1.

It will be underystood that during the flattening
cperatiaon of the metallic wire, thae obtained flattened strip
canstitutes a fixing branch possessing, in 3 certain senss,
the Saze quality as & laninated metallic plate. It therefors
ensures that 4uring the preforming oparations destined to
impart the required form to tha flat atrip for its
utilizatian as & fixing hranch in the davice for nedical use
according to the invention, the flattensd atrip always has
the sanes orisntation. Hence any risks 6Ff asymmetry are
obviated.

In order to place the filter from figqure 1 in
within a vein, it is guided by a catheter. The presencs of
P1lood within the catheter inducesa, of neseasity, a fibrin
natwork which snvelcds the filter and hinders expansion of
the fixing branches 3. It is necessary that the filter oan
cpan itaelf so that the £ixing branches ares able %0 Carry
out Thelr filtering function and egually taat the prensure
axarted on the venal walls by the £ixing pranches J is
sufficient to allov tha anchoring of the filter within this
wall by msans of the hooks §,7. If this force is Wished to
e increased, it 1% necsssary, tasking into consideration the
Swsurve O0f the branchss 3 of fileey 1, to urilize the stripa
of which the thigkness ie very important, since this posss
an abstruction prablem when the filver is folded., It is
imparative that this obstruotion is ninimal. as a
consaguence, in order to obtain the goal of & berter opening
0 the filter during ite release fram the catheter and to
improve the force axerted by the £ixing branches on the
venal wall without increasing the thickness of the metallic
atrips used, each fixing hranch 3 1s subjected, follewing
flattening to a mechanical folding traatment in order to
realizse an sngulay fold 24, of angle a, in a proximal zone
of its distal extramity 8 such as is shown Dy figure 4., In &
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apaclific sxample, angle a approsches raughly 30°. This
angular f0l18 14 oonfers anto the fixing braneh 3 a
supplenentary releasing effect, In figure 4, & schismatic
dotted line shova the limit of the ogival head ¢, When the
distal extremlity R is locked inte position there within,

In a particular first warking mode, each fixing
Branch J is subjacted, befare introdquation {nte the interior
ef the aglival head ¢, tec a mechanical pressing tresatuent
deptined to provide it Vith a gentie curve slong its length,
at least towards its distal extrawity 8. This particular
disposition allows positioning of the distsl sxtremities 8
Oof all of the fixing branches I naxt to sach other on
entering the filter 1 arrangement following the internal
pariphery 15 of the agival head ¢ and following thas external
periphery 16 of tha cylindrical part of the leck 9 (figure

GA) .

BY & seocond partigular werking mode illustrated in
figure 33, the inteznal 15 and sxtarnal 16 peripheries
raspectively of the cogival head 4 and of the locking part §°
are regular polygons, in this case hexagons, af which the
nuzdar of aides is agual teo the number of Lixing branches 3
of the filter. Mora particularly, the width L af one aide of
the exterxnal periphary 16 of the locking part 9' 18 equal to
the width of sach fixing branch 35 the ogival head 4 and the
locking part 9' are positioned respectfully to eaah cther (n
such a way that the pides aof yespectivaly thelr internsl 13
and external 16 peripheries are parallel by paizs.
Frafazrahly, in the two particulasr Wworking modes
from figures S5A and 5B, when the distal) extremities § cf the
fixing branches are positioned within tha intsrior of tha
ogival head 4, a laser welding operation is oarrien cut on
the distal extreanmities 8§ therebstween, prior to placing in
position of the locking part %, 9', by neans of theirx

longitudinal sides 10 and 1l1.
Hence, on carrying out positioning of the loaking

Pare 9, 97, all risk of displacensnt of the fixing branches
with reapect to the axternsl pexriphery of the locking part
9, 9' i chviated. The fixing branchas therefore, do not
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have the tendency to ride up during assembly, and the filter
1 therafore romains perfsctly syametrical.

The present invention is not limited by the
working modes which have besen exhaustively described. In
partisular the devics for medical Usa oan COmprise A& number
of differant fixing branches. It iy canceivable within the
accpe of the invention to effect an suromatioc centering
£iltaring device similar to that in tha Zurcpaan patent
application EP.462.008. In this cass, TWO nglival Rheads are
utilized, and two locking pleces for sssembling the two
oxtrenities of ench fixing branch of the filter with the
cserresponding extrenities sf the other fixing branches.
Finally soldering oz the fixing Eranches oan be errectesd on
the internal of external face respectively of the ogiwval
Read or the locking parc.
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The embodiment of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. A device for medical use intended to be
placed 1n a blood vessel, said device comprising at least
ocne ogival shaped head having an internal periphery, a
plurality of fixing branches, each of which is formed by
a broad, flat part, said branches being adapted to filrer
blood flow when the device is placed in a bloeod vessel,
and a locking partc having an external periphery for
locking the inner extremities of the fixing branches
inside said ogival head, such that said extremities of
the fixing branches are arranged side-by-side and are
formed to correspond respectively to the shape of the
internal periphery of the ogival head and the external
periphexry of the locking part, wherein rthe internal and
external peripheries of the ogival head and the locking
part form respectively regular polygons of which the
number of sides 1is egqual to the number of fixing
branches, and which sides are parallel by pairs between
the internal periphery of the ogival head and the
external periphery of cthe locking part, wherein the
extremiries of the fixing branches are directly joined
together in contact along their longitudinal edges on the
gide of the internal periphery of the ogival head.

2 . A device for medical use intended to be
placed in a blood vessel, said device comprising at least
one ogival shaped head having an internal periphery, a
pluralirty of fixing branches, each of which is formed by
a broad, flatr part, said branches being adapted to filter
blood flow when the device is placed in a blood vessel,

and a locking part having an external periphery {fox
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locking the inner extremities of the fixing branches
inside said ovival head, such rthar said extremities of
the fixing branches are arranged side-by-side and are
formed to correspond respectively to the shape o©of the
internal periphery of the ogival head and the exXternal
periphery of the locking part, wherein the i1internal and
external peripheries of the ogival head and the locking
part form respectively regular polygons of which the
number of sides 1is egual to the number of fixing
branches, and which sides are parallel Dby pairs Dbetween
the internal periphery of the oéival head and the
external periphery of the locking part, wherein the
extremities of the fixing branches are directly joined
together 1in contaét along rtheir longitudinal edges on the
side of the external periphery of the locking paft.

3. The device accoxyding to claim 1 or 2,
wherein the locking part and the ogival head are
generally cylindrical parts, each fixing branch having a
"slightly curved extremity so as to adapr itself to the

internal periphery of the ogival head and to the external

periphery of the locking part.

4 . The device according to claim 1 or 2,
wherein the widrh of one side of the external periphery
of the locking part is equal to the width of a fixing
branch,

5. The device according to claim 1 or 2,

wherein each of said fixing branches includes an anguliar

bend at an angle a in a proximal zone near i1rts extremity.
6. The device according to claim 1 or 2,
wherein each fixing branch i1s formed from a long, flart

part having curved longitudinal edges.
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7. The device according to claim 1 or 2,
wherein each fixing branch is formed fraom a long, flat
part obtained by flatrtening a metallic wire with a

circular cross-section.
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