SURG CAL CLIP :field of Lite Invention 5 The
present invention relates to a surgical clip,
particularly but not exclusively for use in
haenostatis. Background of the Invention 10 An
exanpl e of a commercially avail abl e haenostatic

| ocking clip is the Hemo-lok ligating clip,
avai |l abl e from Wek C osure Systens, USA (web-site:
www. weckcl osure.com). This clip takes the formof a
hi nged plastic jaw with cooperating snap-fit closure
formati ons on the end of each of the two jaw 15
menbers. The clip is appld g:QQ Iplood vessel via
a sinple pliers-like apprreake *ch cl oses the
open jaw nmenbers together across the bl ood vesse
until the jaw nenbers %%a‘(hgig,her 3The clip has no
i nherent self closing ~p = pplication
frechanismis crude in that each clip nust be | oaded
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reqU|red A permanent qccl usion cerebral aneurysm

clip is on the markeEaghespy yentiphder the nane

1®f the Yasargil-Phynox aneurysmclip. This clip takes
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an Chndttﬁe agfiaid hbahioade gruae in that each clip must be loaded manually

and individually on the applicator, in the open condition. To actuate the loaded

20  applicator, a surgeon must make available his whole dominant hand, because of the

pliers-grip hand action required.

A permanent occlusion cerebral aneurysm clip is on the market from Aesculap,
under the name of the Yasargil-Phynox aneurysm clip. This clip takes the form of
25  a spring-hinged cobalt-chrome (or sometimes titanium) metal alloy jaw provided
with a self closing spring bias. The clip is applied onto a cerebral blood vessel via
a simple pliers-like applier which initially opens the jaw members against the
spring bias, so that the open jaw can be applied across the blood vessel. The
applier can then be released, so that the jaw members spring together. Again, this
30 clip suffers from the disadvantages that each clip must be loaded manually and

individually on the applier, in the open condition, and, to actuate the loaded



applier, a surgeon nust nmeke avail abl e his whol e
dom nant hand, because of the pliers-grip hand
action required. WO -+ -00/35355, the disclosure of
which is incorporated herein by reference, 5

descri bes a surgical apparatus and nethod for
occluding or encircling a body passageway, e.g. for
haenostasis. The nethod invol ves offering a surgica
clip formed from a tenperatur#-dependent

shape-nenory material, to a bl ood vessel or
boayplpas:s agygowymis raakpiaveilaby hip véholt dyninanti h@ﬁd aftecaélse of the
r b tenperature, and allow ng the
g{s%r@h%n@?&@ “&%d to rise by the proximty of
10 t he body passagemay to the clip. The rise in
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clip squeeze the body passageway agalnst t he apices

of the central portion of the <clip to provide
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20 0CGbrdéloNhe legs in the second configuration is directed. In effect, the legs of the
clip squeeze the body passageway against the apices of the central portion of the

clip to provide occlusion of the body passageway.

Tt is found that there is still room for improvement of the occlusive effect of the

25  prior art clips.

Brief Description of the Invention

The present invention is based on my finding that the occlusive effect of the legs of
30  such a clip on the body passageway is significantly improved if a reaction surface

is provided as a feature of the clip.



a body passageway, the clip conprising: a base
portion, at |east one resilient |linb extending from
t he base portion and having a free 5 end disposed
forward of the base portion, and a reaction portion
nmounted to the base portion, the reaction portion
defining a generally forwardly directed reaction
surface di sposed between the base portion and the
free end of the linb or linbs,3the linmb or |inbs
bei ng novabl e under a resilient restoring force from
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extending in opposite lateral directions from the base portion 'of the clip. The base
and reaction portions are preferably disposed generally centrally between the pair

of limbs.

25-  The reaction surface is preferably substantially fixed in relation to the movement
of the limb or limbs. The reacﬁon surface is preferably elongate. The reaction
surface may be straight or curved, and preferably has the form of a ridge or edge.
The reaction surface and the limb or limbs are suitably dimensioned and arranged
so that in the closed condition of the clip substantially the entire transverse width

30 of the occluded body passageway is in contact with the reaction surface.

The clip is preferably generally planar, but the respective planes of the parts may
be offset against one another. Thus, for example, the plane of the reaction portion

may be at a small angle (e.g. up to about 15°) to the plane of the base portion, with



4 a slight twi st provided at the region of
connection between the two portions. The plane of
the or each linb nay be at a snmall angle (e.g. up to
about 15) to that of the base portion. Were the
clip has a pair of linbs, it is preferred that one
limb lies slightly to one side of the plane of the
base portion, and the other linb lies 5 slightly to

t he opposite side of that plangé. The free ends of the
i nbs thereby overlie each side of the reaction
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25 shark’s fin, if desired.

At least one of the reaction surface and the limb or limbs may suitably be provided
with one or more guide projections which serve during closure of the clip to guide
the body passageway to lie in a particular — preferably central — region of the clip.

30 The guide projections may conveniently have a rounded shape.

The reaction portion of the clip is preferably connected to the base portion via a

relatively narrow neck.



30 The gui de projections may conveniently have a

rounded shape. The reaction portion of the clip is
preferably connected to the base portion via a

relatively narrow neck. 5 It is preferred that the

or each linb extends fromthe base portion of the

clip behind the reaction portion of the clip and
initially turns backwards, i.e. away fromthe

forward facing direction of thé reaction surface, and
that the or each linb has at |east one further turn
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25. region at one of said left and right sides of the loop of the base portion, or

alternatively the reaction portion of the clip may be provided in two halves, each of
which is connected to one side of the base portion via a neck region. The two
halves may be complementarily juxtaposed to provide the reaction surface of the
clip.
30

The base portion of the clip is preferably provided with a weak region or point at
which it may be cut after use in such a way that the clip, in its second, closed,
condition, can be removed from the body passageway. The weak region or point

may preferably be provided with a notch or mark to assist the procedure.



alternatively the reaction portion of the clip may be
provided in tw hal ves, each of which is connected
to one side of the base portion via a neck region.
The two halves may be conplenentarily juxtaposed to
provide the reaction surface of the <clip. 30 The
base portion of the clip is preferably provided with
a weak region or point at which it nay be cut after
use in such a way that the cIi%, inits second

cl osed, <condition, can be renoved fromthe body
passageway. The weak region or point may preferably
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cutting technique provides the required degree of accuracy and does not adversely
affect the superelasticity of the Nitinol.
25
The clip is preferably obtained initially as a planar blank with the limb(s) arranged
in an intermediate condition, i.e. with the limb(s) neither fully opened, nor too
closed to interfere with reaction portion. The intermediate condition should be
sufficiently close to the first (open) condition that the first condition of the clip can
30 be obtained by stressing the limb(s) outwardly by less than the maximum
recoverable strain of the resilient material used. In the case of Nitinol, its
maximum recoverable strain is 6 to 8%, which means in practice that the limb(s) of

the blank as cut should lie sufficiently close to its/their orientation in the first



netals are added to the surface conposition of the
clip by this process. The laser cutting technique
provi des the required degree of accuracy and does not
adversely affect the superelasticity of the Nitinol.
25 The clip is preferably obtained initially as a

pl anar blank with the linb(s) arranged in an
internediate condition, i.e. with the linb(s) neither
fully opened, nor too closed t6 interfere with
reaction portion. The internediate condition should
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bi doosppariableenasiale or organi c coating. Such a
coati ng

Before opening the clip, cooling needs to be applied to below the Active Ag
temperature of the Nitinol. This technique is used to recover the intermediate
25  condition prior to loading a plurality of clips into the applicator (see below). The
clip will then show good superelasticity in response to a stress in a temperature
window above the Active A; temperature and below body temperature. Under

these conditions, the clip will move strongly to its second, closed condition.
30  Use of'the Clip
The clip is primarily used to occlude a body passageway during surgery. The term

“occlude” refers to an encircling and constricting action, rather than a piercing or

cutting action. In some cases, the occlusive effect of the clip should be reversible.



20 may suitably conprise titani um di oxide, parylene,

or any other conventional bioconpatable material.

Bef ore opening the clip, cooling needs to be applied

to below the Active Af tenperature of the Nitinol.

This technique is used to recover the internedi ate

25 condition prior to loading a plurality of clips

into the applicator (see below). The clip will then

show good superelasticity in response to a stress in

a tenperature w ndow above the Active Af tenperature

and : . : L1 hear
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Alternatively, large clips may be applied manually to a body passageway, suitably
25  with the aid of a trocar or other simple stressing device to slightly splay the limbs

to activate the superelastic closing force.

Where not otherwise stated herein, the details of the clip of the present invention
will correspond generally to the clips defined and described in WO-A-00/35355

30  where the context permits.

By providing a clip which has a reaction surface as described, the efficacy of the
occluding and clamping action of the clip on a body passageway is markedly

improved, particularly in the case of small arteries and veins that may otherwise be



apparatus w1l be such that the clip is not fully
released until the clip is well |ocated. Depending
on the material fromwhich the clip is manufactured,
it may not be necessary for any change in
tenperature to take place in order to induce the 20
cl osure of the linb(s) into the second condition of
the clip. The stressing inmediately prior to

di spensing of the clip fromthé apparatus will in
many cases be sufficient to induce the resilient
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Brief Description of the Drawings

25  An embodiment of the present invention will now be described in further detail,
purely by way of example and without limitation, with reference to the

accompanying drawings.

In the drawings:
30
Figure 1 shows a surgical clip in the first condition applied to a body passageway,

looking along the line of the body passageway;



15 Correspondi ng size adjustnents can readily be nade

to cater for different sizes of passageway. The

clips of the present invention nay conveniently be
supplied in standard sizes, to cater for body
passageways within a defined dianeter range. It is

envi saged that 20 clips nmay suitably be supplied in
sizes suitable for 1-2imm passageways, 2-3mm

passageways, 3- 5nmpassagev\/ays~ and so on. Brief
Description of the Drawi ngs 25 An enbodi nent of the

pr édgnt 2i shoentthorumickhl clijowf Beutes oniibed the bbdy pieageway for

F?Lo?a{r%j{gi agﬁff ﬁLﬁ[deﬁ'n#\’mé rQmeS %8 EEF%’SEQ&% é@n&ﬁ%ﬂ of the clip puor to

draMﬁnggiohdumheh@ﬁamﬁnQSmn 30 Figure 1 shoms a
surgical clipin the first condition applied to a
gy passageway, | ooking along the |ine of the body
5pa sgjeviashovEChe Friginek cbp epbRhedx Ressagsrgy dal the lejagecbpondition
gbk{cﬁld%d%&ltﬁds%eiv 9. body passageway for clarity,
in dotted |ines the resting or internediate
condition of the clip prior to stressing to achieve
t h@iduiré dtsho@nNd pérepectite the guieRaBelih@uisbddfasddg@iazadf Figurs 3
clip @d b%%% pgssageway in the closed condition
(of YT f’gassagemay); Figure 4 shows in
10perspective the surgical clip and body passagemay of

Fi al® F

%&M‘e ? Sh{“%)gq n a °f€ cflosggc%gerﬁldél F%ﬁnglg | ev f"ﬁﬁout e
VVI bh@wpas¥geb’éﬂy passagevvay Det ai | ed Descri ption of
the Drawings 15 Referring to the drawings, there is

shown a surgi cal C|I? 1 for, occluding a, body
Detailed Description of the Drawings

15
Referring to the drawings, there is shown a surgical clip 1 for occluding a body

passageway 2, e.g. for haemostasis.

The clip 1 comprises a base portion 3 and a pair of resilient limbs 4a, 4b extending
20 laterally outwardly from the base portion. The limbs 4a, 4b are resiliently movable
from a first, open, condition (Figure 1; Figure 2, solid lines), in which the limbs are
spaced apart to define a gap for receiving the body passageway 2, to a second,
closed condition (Figures 3 to 5), in which the limbs 4a, 4b are closed around the
body passageway to occlude it. The occlusion of the body passageway is a simple
25  closing (pinching), without puncture or rupture, and can be reversed by removing

the clip, as will be described in more detail below.

The base portion 3 of the clip is in the form of an open U-shaped loop having a
closed end 5 directed away from the limbs 4a, 4b and open end 6 at which the

30 limbs 4a, 4b are connected.

As shown particularly in Figures 1 and 2, the clip consists of symmetrical left and
right parts, the clip having a central axis of symmetry or midline 7. The closed end

5 of the loop is pfovided with a notch 8 defining a point at which the central body



passageway 2, e.g. for haenostasis. The clip 1

conprises a base portion 3 and a pair of resilient

linbs 4a, 4b extending 20 laterally outwardly from

the base portion. The linbs 4a, 4b are resiliently
novable froma first, open, condition (Figure 1;

Figure 2, solid lines), in which the linbs are

spaced apart to define a gap for receiving the body
passageway 2, to a second, cldsed condition (Figures
3tob5), in mhich t he Iinbs 4a, 4b are cl osed around
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r evdraethelhpdy pasydengy. the clip, as will be described

in nore detail below The base portion 3 of the clip
isin the formof an open U shaped | oop having a
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cutti ease its ¢
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pas%a]gleﬁs@y ené }%ﬁn%f' R eqig oW e;ﬂds% es 't(p %ﬁ?%ﬁeaﬁ«fdf sageway 2

ar | y ] uxt apos t and
9b Wmﬁhmﬁéwpé@ﬂtto the central axis of symmetry 7 of
1£he clip, a reaction portlon mhlch projects fromthe
base portion and_def | ocation faorward of

es,
t heEpdsel thsdelt japd rltgb& P%@ r%ar?a qfﬁée feagiionepRIEonfs ¢apaected to the
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20 o R e AR BARSERBIRG L E | 0 7D 0ed between the
i nbs 4a, 4b and the reaction surface. The reaction
:g{ f\}ggﬁc%vgip p?xlﬁgulbx'i‘% Iﬂﬁg&‘é‘ 'le Bﬁ’é luﬁmg r4ﬁl}ﬁ§ tAEELIUE L Efe of the
reaction surface 10, 1.e. shght y to the left of the vertical plane of the central body
portion 3 of the clip as viewed, and the other limb 4b lies to the other side of the
25  edge of the reaction surface 10, i.e. slightly to the right of the plane of the central
body portion 3 of the clip as viewed. In addition, the central reaction portion 9a,
9b is rotated (off-set) anticlockwise from the neutral, planar, laser cut condition, to
further facilitate movement of each of the limbs 4a, 4b to pass unhindered to its

respective side of the reaction surface 10.

The closure of the limbs 4a,4b is achieved by a straightening of some curves of the
limbs and a tightening of others. The other portions of the clip are configured so
that they do not foul the movement of the limbs. As previously explained, the

shape of the limbs has been found to provide a useful leverage effect, maximising
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wi t hout severing it. 15 Each of the left and right

parts 9a,9b of the reaction portion is connected to

the respective left or right side of the central

body portion 3 of the clip via relatively thin neck

11 a, 11 b. The reaction surface 10 and the |inbs 4a,

4b are provided with rounded guide projections 12

whi ch serve in use to guide the body passageway 2 to

20 liein a general |y centrallfeglon of clip 1. As

shown particularly in Figure 4, one |linb 4a lies to
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other hand, the clip is applxed to a body passageway as described above, it will

close to the condition shown in Figures 3 and 4 when the stress is released.

After memorising of the shape, the clips are electropolished to round off the edges
and a passive, closed layer of titanium dioxide is created (surface passivation),
" which is more biocompatible than the metal. The electropolishing process reduces
the clip thickness to about 730-750pm. The active As of the finished product is
around 15°C, which means that the clips are superelastic, but also exhibit shape
memory function (Austenite closed shape preference) at temperatures above 15°C.
Chemical analysis confirms that the final composition of the clip contains 50.91
at% nickel and that the nickel content at the surface, following surface passivation,
is <5 at %. The deposited surface layer of titanium dioxide is approximately 50-80

nm thick, which has been found to produce good biocompatibility.



sheet will be chosen according to the desired

di nensi ons, end use and closing force 10 of the clip.

I have found, for exanple, that a sheet thickness of

bet ween about 500 and 1000 m (e.g. about 800 nm) is
suitable for formng a clip for occluding veins and
arteries. The initially cut blank shape is planar and
has the shape shown by the dotted Iines in Figure 2.

The cl osed condition of the |*dbs as shown in Figure
5is then nenorised into the clip in the manner

degek i 3edoRROMBadlY iBsdribkd i) ittt aith@n libitofont oeparticular

limbs is selected so. that they.are capable of bein
deFTEeva SIARGHE oV Bl da g By R rrgrealt Agent
abese 8F orddhdriiskilltinehik iatti dre bfterded or trairichbwed Mothisthresepe of

the .linbs and induce a s el astic or pseudoel astic
re?ﬁ%ﬂggfmﬁF§WH§ufﬁ%wﬂq?%%géfo cl ose when the stress

5is released. If the clip is not applied to a body
passageway, the fully closed condition shown in
Figure 5 will result, in which the 20 Iinbs 4a and 4b
lie across the off-set central reactive portion 9a
and 9b. If, on the other hand, the clip is applied
to a body passageway as descri bed above, it wll
close to the condition shown in Figures 3 and 4 when

jothe stress is released. After menorising of the

shape, the clips are electropolished to round off the
edges 25 and a passive, closed |layer of titanium
dioxide is created (surface passivation), whichis
nore bi oconpati ble than the netal. The

el ectropolishing process reduces the clip thickness
to about 730-750m The active Af of the finished

;s product is around 15C, which neans that the clips

are superelastic, but also exhibit shape nenory
function (Austenite closed shape preference) at

t enper at ures above 15C. 30 Chem cal analysis confirns
that the final conposition of the clip contains 50.91
at % ni ckel and that the nickel content at the
surface, follow ng surface passivation, is <5 at %
The deposited surface layer of titaniumdioxide is
approxi mately 50-80 nmthick, which has been found
to produce good bioconpatibility. 13 The foregoing
broadl y describes the invention without |limtation to
particul ar enbodi nents thereof. Variations and

nodi fications as will be readily apparent to those
of ordinary skill in this art are intended to be

i ncluded within the scope of
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this application and subsequent patent(s). 5 10 15
14 CLAIMS 1. A surgical clip for occluding a body
passageway, the clip conprising: a base portion, 5 a
pair of resilient |linbs extending fromthe base
portion and each having a free end disposed forward
of the base portion, and a retion portion nounted
to the base portion, the reaction portion defining a
ly forwardly directed reaction surface

bet ween the base portion and the free end

of the linbs, 10 the |Iinbs being novabl e under a

resilient restoring force froma first, , ST
donat ¢4 Sireichr ol fed B8« roRF biordsi 1 RED coppgsing
| i nbs asbade pbreiongeacti on portion for receiving the
body passa

way. i.nto the cl.i to,a T
conii B oh atgg s e o LG B lpy g REH having 2
r ealct gfm eﬁd disposedtforvgard jof tHecbabopgrtipassdgeway t o
occl ude the sane; wherej ach linb of, the pair .. .
ext endJeIGHogLBAR IPQ/’“’EB‘L@S&? @asiaé) ortigns th rea‘ftfo 'qulrté%rédeﬁmng
f Ir om a %mkfalllycfbmmryedigdca:d fieactidnesubfase dizposaddretwéert the base
clip and.is .configur ng its length so that the
free é’ﬁﬁuoé‘fanfiﬁge &F%‘B"qe%ﬂg? gﬂ%@ed f or wgr d of the base
IﬂlﬁH qlhﬂj% Bding hﬁq\fa‘b'lelro1 un%er a(\rssil(ij@itcﬁhtoﬁh'g orecfivbmh agfitsq open,
clai.m1,. erein the bas nd reagti.on porfjons .20 .
AP RTD p HCS rkabas i g ety st B et R EetRG portion
ifbriieSeivihg tﬁfla sodyg b@s’swhqg@dyﬂnmﬁthe @ 4 secand, cdosedoéoridition, in
recedi ng .cl ai ns, rein the reaction surfa [

A B dRlICpopsT e M e Srashon ROT P G R R PasFagewey to
obelullé s sand® wherbinSetchlilaab ofl the paircextélidsdint genarylyosyposite
g% tgg,grece i ng claln§, wher.ei n &Pq? reactio . di

s liabqtions fiofha et oF cpnsefig tos hechass Parion of thg cfip and is
BNFi@REd Blonk e 1842E 86l it tied RédTend e dinib ishdisposed forward of
the base portion of the clip.

2. A surgical clip according to claim 1, wherein the base and reaction portions

are disposed generally centrally between the pair of limbs.

3. A surgical clip according to any one of the preceding claims, wherein the

reaction surface is substantially fixed in relation to the movement of the limbs.

4, A surgical clip according to any one of the preceding claims, wherein the

reaction surface is elongate.

5. A surgical clip according to any one of the preceding claims, wherein the
reaction surface and the limbs are suitably dimensioned and arranged so that in the
closed condition of the clip substantially the entire transverse width of the

occluded body passageway is in contact with the reaction surface.



10

15

20

25

30

reaction surface and the |linbs are suitably

di nensi oned and arranged so that in the 30 closed
condition of the clip substantially the entire
transverse width of the occluded body passageway is
in contact with the reaction surface. 15 6. A
surgical clip according to armys5 one of the preceding
claims, wherein at least two parts of the clip are

ner a| | | anar and.the respect ] are. of f :
3o nt Hraleea0p BpSraisio GG IR e RrARSLEG, vihoin
tleasatwo pares of tht lkip pregadially plhadrmpd thdeaspéativatplanee asst offset
t he. btasera§0{tiron and the reaction portion of the clip
gg@nﬁéﬂg Phﬁ'planar and the plane of the base
portion is at a small angle to the plane of the

reactipon portion. 8. A surgical clip. acgaordi t .
Ty orfs Bl shR aceciding B Arg! G of e P aRisCe g, Sbgrein
Rerst therbasé pertioaamditherqaotion portian df ¢lactlip anetgeaemlly planar and
ner al | anar and. t he pl ane f .eagh |i | S _at .
SFerpRe g Lo Honots ol ool Ahelsde uEphe o i o Rortion.
portion and the reaction portion. 9. A surgical clip
ccordj ng to,any one.of the preceding clains, .wher.ein
3re’" 1h el it oo a0 9oy B8 R e tebesfthd Blaintl Shlin e
basgpatien, thé rédogopseiopand ieach kit ardigeneratycplamar and the plane
partions, .and the, other, |inb |ies sligh to the.
Gpsout Tbaf ba smaf e o ghelRlaat ST ABRRER! (o s bilfion pod the
@éactibe pbitivhs overlie opposite sides of the reaction
portion in the closed condition of the clip. 20 10. A

surgical clip according to any one of the preceding
©l ai My swiRabtlp hétordihg s inponsof theqrededinghdgiad, whein one

manner general ly canpl ntary to.the sh of t.hose
B G Hiedhtror dnec iR o€ IR pBY ok Dlants of i BePenprliPRRRd the
selctias ottivrishand tigs ether ¢itdiitd ehiglaly tohthecopposit® Sidelof those
g\iazlg%gdvﬁ%@?g}leﬁﬁacg&{sgoifgﬁe ghqg)'o asg veolnfpgowm §%€§' 25 %%%gé I¥ction
eRRAria the\dogedrdofiditibn b therctipct i on surface and the
imb is provided with surface projections which
serve in use to enhance grip of the clip on the body

nessagev@eicaBOlip decofdifig i@ by bn€ bf theamecuditig¢laings, Glidirdin the
11, whereln the surface projections arﬁ

reaction surface is shaped in a manner generally complementary to the shape of
those parts of each limb which cooperate with the reaction surface in the closed

condition of the clip.

11. A surgical clip according to any one of the preceding claims, wherein at
least one of the opposed cooperating parts of the reaction surface and the limb is
provided with surface projections which serve in use to enhance grip of the clip on

the body passageway.

12. A surgical clip according to claim 11, wherein the surface projections are

rounded teeth, pointed teeth, nipping heads, or any combination thereof.

13. A surgical clip according to any one of the preceding claims, wherein each

limb is connected to the base portion of the clip via a curved portion of the limb
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rounded teeth, pointed teeth, nipping heads, or any
conbi nation thereof. 13. A surgical clip according to
any one of the preceding clains, wherein each |inb
is connected to the base portion of the clip via a
curved portion of the linb 16 defining a connection
point to the base portion behiénd the reaction portion
of the clip. 14. A surgical clip according to claim

wherein further cugve is
At 7 Brbeigndiointae i BEE, ikl SIS e el Bfon of the
pp.ti on, whereby the free end of the linb is
di sposed forward of the base portion of the clip. 15.
A surgical clip according to claim 13 or claim 14,
\Mler eiAnsuapicel eligadcerdipptd claim i13, whereinde further eaote ik ipndvided

en th curve wher eb clasure a 0
e ieragh e rcorpose eiineals B st o uiotebpp the free
wﬁd 6hthe $inibis dispbseclt forwdrtl of ke babegyrtipnss dgadipy. 16. A
surgical clip according to any one of the preceding
clainms, wherein the base portion of the clipis in

the for surgicabolippecoriidgptootlaigensdral dlmelSharheﬂnn 315 elongate

nenber, haV|Hg a C'%ﬁﬁd nd directed awa fr 33 1

POTUE 15 AHOVCK b R iy betyEg ey FEVEST sTe i closure a

lev8fakt @ffePOst producet eorc et edthedimbeaviiels ¢s frocdritan. with the
sur ical clip according to claim 16, wherein

%?QY?4§ ﬁ portion of the clip is provided in two
halves each of which is connected to one side of the

en 20 en f the ortion.yia a neck  r.e
BB i SRR a5t gr b duiediie gAiGEy Mhgrein the
bre Iscgﬁsﬁ i0BRhS unﬁ 61§QnQﬁe F(bhlﬁx of iap. (‘)jpkﬁ lodp wr@neﬂywlshaped
acc in one r ecedi i nB erein
fREbephagng n%@r‘f epd ﬁ%ct%f P%avf o i E@@ S\ 1N ORElagRd at
ﬁvﬁﬂﬂhQHe Bfbb @hdthedbactioh @ortioheard asrectd t@ thetbadpsrtiyn be
cut to renove the clip fromthe body passageway. 19.

A surgical clip according to any one of the preceding

¢f.ai MR, supbighledlp ddeBrdisg tcpcllaﬁn 18} emel@id mef@am pv‘m@n of the
superel astic¢c or seudoel %{) ﬁh nR % 2 B
dip Bepropded iy Peuhalyes, sadhcedowhich ¢s QPDSF\? 8 en%ﬁl [0 the open

e 02 HhB Ob4sk 3pdFeion I8! £ireck NRgiodl hid ivehitnt £ @nplementarily
formed of sheet nitinol tal . (nickel-titanium
Brfapgyed to define the reaction surface of the clip.

18. A surgical clip according to any one of the preceding claims, wherein the
base portion of the clip is provided with a weak region or point at which the base

portion may be cut to remove the clip from the body passageway.

19. A surgical clip according to any one of the preceding claims, wherein the

clip is integrally formed of a superelastic or pseudoelastic shape-memory material.

20. A surgical clip according to any one of the preceding claims, wherein the

clip is integrally formed of sheet nitinol metal (nickel-titanium alloy).



