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. because of the pli grip hand actio

WD 2004/ 080314 PCT/ GB2004/ 001060 SURG CAL CLIP Field
of the Invention 5 The present invention relates to a

weoeuogiosedi4cl i p, particularly but not exclusivePgTiGB2004/001060

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 Wck C osure Systens, USA (web-site:

www. wecl ccl osure.com). This clip takes the formof a

hi nged plastic jaw with cooperating snap-fit closure
formati ons on the end gfurgehspfCLI® two jaw 15

menbers. The clip is applied onto a bl ood vessel via a
sinmple pliers-like applicator which closes the open

j aw nmenbers together agsass ihdBRhaes vessel , unti

the jaw nenbers snap together. The clip has no

i nherent self closing bias, and the application

MFEE PRsEM ihGertioH d€latel td B 3trgRAL Blif; | JaRidilisly e nbpadt@skively for
manual |y and individually on the applicator, in the
oPEHNBRIPEAEH. To actuate the | oaded 20 applicator, a
surgeon nust make avail abl e his whol e dom nant hand,

n required. A

per manent occl usi on2¢eEe B ORISRV i p is on the

mar ket from Aescul ap, under the nanme of the

£ B A I BT Pt R RS WiPHem-o-lok
stipstirigeslig, i taxnilabld fehal VéddkoyCloawveprIpsictesd W3k gweb-site:

o ShEEAg B  p L5 s PR B o i

apRJeltingh bt -finklok@bk ! JorRRENS bhethkamd eriace ﬁga{aﬂ%\go jaw

the” spring bias, so that the open jaw can be applie _
aorepgers hellis obpl iveappied omte a bpywidi esselamiat hesimipée pliers-like

GRS 5 00 DRI L 085 o v,

t fAdl ®8GAwGhémbdrY Shapo®gbihad e@"héfaﬁ% &b Yo afltkrent self closing bias,
individually on the applier, in the open condition

anatl theapplieatipnamedhaniswaig sendadn 2o £adBola must be loaded manually

Pglrc{ %&9@1&0&9 % ap%licator, in the open condition. To actuate the loaded

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
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
clip suffers from the disadvantages that each clip must be loaded manually and

individually on the applier, in the open condition, and, to actvate the loaded
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applier, a surgeon nust nmeke avail abl e his whol e
dom nant hand, because of the pliers-grip hand action

wo eguiossas WO A- 00/ 35355, the disclosure of whPCTGiB2004/001060

i ncorporated herein by reference, 5 describes a
surgi cal apparatus and nethod for occluding or
encircling a body passageway? e.g. for haenobstasis.
The nethod involves offering a surgical clip forned

515;9{& 2, 5@EB& Al Rake RRAHBRL his haRe: defleNt haide beuse b the
bl ood veéssel or other body passageway in a first

phclp ~griprifeind aetéan iAVIsRd- a t enper at ure bel ow body

tenperature, and allowing the tenperature of the clip

to rise by the proximty of 10 the body passageway to

tyhe-£l00ms33hethe digclbsuré efpehiah Uik einaspbstesl hdveincby prefevence,
deform into a second, occl udi n% coqg&éj uration fé’\%a g

drscohies Hesueicl FEPAEITES 8B PR T BSHRIDE BoeSHG RS, body
z_aLses g %{eﬁ}} %Lﬂp%r fihdpRosBRR g@hﬁs ﬁle%llimi"‘ﬁwbﬁeg o SRFRS alRirgieal clip

riror art. conprlses an
ehraiedaiem el taﬁpmtuf@dmddmﬁ shapeembzaoryunwt@sals trca blond vessel or

GURE Ay orEST e SRR HGE ot 41 B fmbtielge Below body
X ec%é?%tuhan il ?Q{Nﬁ{gethg %&hf)&htup@ bt tRNelipHoeridel ty6 thea®ximity of

the wre elenment formlegs of the clip
almlbddyqaassagﬁwa}s tothewtiped hlB mise imrtetinerasue angista thepRd i tpcﬁ?foml

oo iofbEFe il AR : fp bihep OB oo

8@8obWay. he second configuration is directed. In

gffect the legs of the clip squeeze the body

passageway agalnst the apices of the central portion

of the, clip raovi de occlusio of he. body. .
iyt Slin GosbEris st e iache 1 o 0t B Mg e oFbe clip

'cﬁﬁfpﬁ?é@dlﬁﬁ'telﬁf gatdheleesi Bsined @ﬁ él@@ﬂaroérotshsbctlélﬁ shapeememory

art cll

Brief tio he lL.nvent.i o
O ot oo DR AR N0 a0, T v
Qﬁﬂeﬁqhbéﬁné‘dﬁt%‘%n@‘ﬂ polteon. eI kst andlsesortherfils oif ithe wite Element

passa is significantl r ove
Tects 4350130 b and e Prepishctatd HRaRG oFH pertion forms
%vbt 1c\é@d?rggé4 Qﬁf%&ﬁtth@ @_g/sc?ﬁilﬁ‘ﬂr&ﬁé@ Sdul@rwoehich gl qlosmg
to the present inventjon ere . royi de i cal
dpbrcg agfghe lres|iy g}erﬁjco@ %}ﬂguf?élggéﬁa“g%}ea/ ﬂbe@‘?ﬁt Sthe Ei’egs of the
CHPRIGu8dRGhe 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

prior art clips.

Brief Description of the Invention

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

is provided as a feature of the clip.
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a base portion, at least one resilient |inb extending
fromthe base portion and having a free 5 end

waele@possw f orward of the base portion, and a rBEUGBRIV4/001060

portion nmounted to the base portion, the reaction
portion defining a generally forwardly directed
reacti on surface di sposed betaeen the base portion
and the free end of the linb or Iinbs the linb or
linbs. b g, novabl e u resi rest.oni

ACSIRUPY F S ROER IV TUoBGRFT BRI A L4y GG uding

Arvedi paskabaiae et dlipecokipisingr | i mbs and the reaction
portion for receiving the body passageway into the

clip, %B5aP¥EEBnd, closed, condition, in which the

linb of 1eabﬂbdﬁ§§ eiRa &ifetf @’wﬂdﬁﬂg frive themimrti(m:mtdi lominge free
grip e.bo ass occl ude the sane. 15

Det ai |685 ﬁﬁa% ﬁ%g%iybﬁée ??}égﬂﬁn n Exenplified

Feat u rae.c%a&fontﬂb@u&ﬂ mpuﬂé@foahabhge, potrtiven, Ithendeacitonl pomﬂnm ddfining

(7S o BB fed L5, 0

clip q;@stmmmeﬁeesmmfﬂmmmms extending in

oppesite. ] directions framthe, bas or:t i on ~of
REREbLE Bl SV R T RS PR BR P2 8, open

RogiE6A] binywﬂicﬁ ROSHUs Peradeal Ibetweaﬂﬂfealhhly ob éiinks eand tthe reactlon
pair

5,, The reaction, ac prefer
Soparnen HePy s MEbRdy PRFAREN K (e SHBy B Bryecots dsed,
tdagditioADirowhich s limbher HigBs toaprrae Mithcthe irsactiorfpertadl to grip
el ongate. The reacti oc{% hsurface may be straight or

éb‘?b ' PagRECRRE A Peidr tRa®M%e form of a ridge or
edge. The reaction surface and the linb or linbs are
sui tably dinensi onetil d arran o that in the
cl osed conditio ¢ 0 ye the entire
transverse width 30 of the occluded body passageway

is in_contact w reaction surface. The clip is
orerei et § e@’é‘?ﬁér@’?ﬁlg& anar, but the respective planes

of the parts nmay be offset agai nst one anot her. Thus,

for exarrple t he pI f ctlo rt| n__my.h

direierai the N & Kby f?}s cfif Sxfsaieen e Bioral pyptaugfrom

tP?:T/ 2R (1;{2% I())fl tglg gh V‘Pe?@ﬁl:ﬂfy 0803lig has a galr of sucthr%lmbs each
a s i de

redohnEom CRpRRER ieeH Bretierd st BTN Sh 4 aifs The base

and reaction portions are preferably disposed generally centrally between the pair

of limbs.

The reaction surface is preferably substantially fixed in relation to the movemen‘t
of the limb or limbs. The reaetion 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

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



pl ane of the or each linb may be at a small angle
(e.g. up to about 15) to that of the base portion.
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that one linb lies slightly to one side of the plane
of the base portion, and the other linb lies 5
slightly to the opposite sideszof that plane. The free
ends of the |inbs thereby overlie each side of the

reaction portion - itself preferably |vyi [ .

wrflight fvast @pyvigad Ia§/th8frf’%‘8? of EpmEr i %%quh‘ggbﬁ' tg{vn"gp"gjflgﬁ*ﬁ The

Wh TR bPBach lifib ks 1l eshationgid (eon upftfofaﬂbbet £4°) o that of
e 0

di r ect nd f_th
b mgion. IHBre Pedie:sn Su ot of isoup Bt g ot fimb
tikatkithey td ege siad dffth@ plalnﬁ’@f alﬁmbmqhﬁ'ﬁoml amﬂethe @thle@ lmhie lies

reaction surface in,t ndi.ti an he

o o e s OSSR, SBRCRLL BRaeb eyl Bpercy

'cﬂfe?iérﬂa@l‘i ‘si‘éll@ R WMet rRadtiotlpoftidn- Wdulrefebably e 1nonplane whlch is
rtion_wou

tshght@égﬁse&d'ﬁllapgq] to Eﬁ rﬁg}eso%[%%%asség}o&gcgr? mgt{'hg q&) 3R odition of
&hd 'cﬁff)enfheaﬂﬂecﬁi%ﬁ%ﬂ @fgalau Femeﬁt of figc bff@anng) efaumne af the

kool bEE b 58l G b5k s

QRE kaidting sﬁffﬁwm thé cld%@d pbiadigorobf theeclipe @ﬁhammgpthetgrrpnon an
were not offset in relatlontothhbas Ror ti.on., I;] "
figtsexmine BodY ZBEAERYLE SHEBBIOR VR fharii R GUHED fhy Fction
CRFRbE FRRIR LY hfvelhign cERaPRomfthe plee qfalhb Sbasé pbﬂmenl i ﬂah) this
or |1 nbs which oopeMe vvlth he r%a{

vie e ey €6 SE5PTCL 468 ‘E}Vep? ot ©
LR IRRRASR A M) qu@bf e p@@fettﬁaxo'ﬁvoﬂﬂ&lawe aeetn nvessaryf @oaehieve
and the |inb or:ﬁ f b“% Qe i ded Wi th e
S e ocsReinEceeal i nser e FRctipebpqriol feshagt pffeet in
gfelaﬁoﬁrﬂoﬁ{éeoab@sart@ﬁssagemy Such projections nmay
include rounded teeth, pointed teeth, nipping heads,

or any conbination thereof Teeth or ni ppi ng heads

”’Pﬂe ﬁ%&ﬁéﬂA t&ﬁ@ade rinzi}hBe &'in @fmanne? geﬁlﬁaﬂy;(ccﬂnlblem,enﬂafy to the
desire east one t
ElENG M R AT P O
nﬁftﬁe Q&Edﬁtﬁ &h@itlg)ﬁtdft%h@cl‘gﬂ“ Ahleagrone ofuhé ngdsbd)sumpzzraﬁng parts
e clip to guide e ssa
LGOI e TR .

3% ﬁgaoﬂywﬁ&h%%ﬁde%%@fbsemceqﬁagﬁp ioanhd Yodapmsageway. Such
ed shape. The reaction portjon gf the clip,.i

oplastians yneo R dowded Heethn EMGH doch GipRing heads, or any

r @ Iﬁf&%%%% ;c}%égéidggVT&QP br nPingORAA 8F1¥e turned in the manner of a
shark’s fin, if desired.

S?c 6evg§ o?n%lq less

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.

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.



10

15

20

25.

30

51t is preferred that the or each linb extends from
the base portion of the clip behind the reaction

W(p)mmoxmmf the clip and initially turns backwee™&B2004/001060

i.e. amay fromthe forward facing direction of the
reaction surface, and that the or each |inb has at

| east one further turn ("elbow') inits length, after
which it extends in the forwards 5 direction to cause

the fr f the | end, f rmard e )

D& sbiErred D Mo s S5e 5P ok R h5dht Biotinh &b o behind

abé vmtloﬁqbomoah S0thki dipr Aldi mmﬁng&mtrrrllts; Q)aclaxﬂﬂlﬂ@,tla@%\ﬁa@’a&om the
en. t he | S

t li.ed
8yt g SRBHIGTo! TedBERoh Byt oad SRR RS bf Fulimb has at
Sl@a::jse afk ﬁ)t&!éhl furh Qt@@c%\v?hﬂ itk @d’mgiﬂ Iaft’@r Wﬂ@fﬁﬁﬁext@ﬁls in the forwards
uci ng the rjisk. o 0SS of .resi e. )
et T ratel bR ek e b TR theP et faryaidy PR reaction
| suffacd. eﬂgfghunm&giwémiamyedea@@ol >l c@@hﬁsujﬁah c@ﬂﬁ@ﬂ&tﬁgﬁhas the
c ned in cl osi t he
e e b e PR BBD PG ] ale Diptseeaie] [edP e gestoring
t(aléeﬁlgplfa@e @t tHeh @ bl@vxépﬁ@at bR @frelhﬁ@elgrl lahg lhkaM/azef@gth so
n t h tr}sg]p %q_"rl%lgﬁliséﬁ% lgésocﬁﬂ‘rgmgﬁlﬁ:gr I’%Lﬁ’&lﬁ S’rg"“%% provugmg for a
aeﬁuwmm@hgl lemgth Rogth, tdsafalsfl@ret@fé 6f @liescﬁfhﬁbaloadxtaxhtage can be
0 t he in
Sl o e sk e D uprlsn? beachigp sitates L @iority of
pihﬁotdkﬁsilr@fakéd’lplaﬁé atpthb %Lts)w %eaﬁbnégf thetlpabf Glowenbr, a’ﬂlgﬁﬂﬁﬂ clip
shaped .nenber en
FoRs Bio I Relody brspenil et 19 SOPE il ebiethg bt Tho Bier s, as
fadaimionhl khgthhie tansterred fﬂoltr[‘r’@lﬁ:haé’tﬁeﬁ fRetioeamtd e @pingdpart of
ﬁ F % As 20..Vi d from e the general plane of
AR b; §p Propiding § & Teystaes It ?rf: dioahdver de and & ri ght
hand si de. These si des may preferably be generally
trlcaJ a cent.r.al,
e pstion Ginke £iBois SRanE in 4 B ot Hhoven 4pre raprally U
Sshd%d?ﬁelﬁﬁéxdlflaﬁl}mga k:ln)séwéﬂd &1|E’&tddp@o(?ayaﬁ6mtth$ hﬁim&fem?bs and an
conditi.ons o clip e ortion o
QPFP ‘Wﬁy‘n Tofa %ﬁﬁé@? dunk gr fflﬁréos %@eﬁﬁoﬁeﬁ R peroy “é‘ﬁ‘i‘gi e As
R@@\kedzﬁomrzﬁ)@kz@ fheagen@ﬁ@pﬁﬁe 68ine clipf the g hab 8hdft ﬁ&rﬂﬁéﬁd@ﬁnd a
Ioo bas porti altern tlvel
H{ﬁt [ ?Feo"rl th@ay Iﬂrﬁe‘ﬁ‘gb Be gﬁ’i“?f@ Yjéﬁmm?trﬂ%g about a
fb@hﬁfﬁSamf@Myn%etrsm ThS l(()b&l &R raﬁ@ﬁTethem,o (jbrélﬁﬁb{%i Beclebe fd"kﬁther
ortion vi ck region e two al'ves. ma
é&ﬁ%pplg ef s 1y %nga’ﬁp@%eéom’ldo thi  Josedeconditions it the ¢ ¥1p The
sbdtiag Pobfort Sthe €lip Paay3 connected to the base portion via a single neck
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.

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.
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wW@baoe0803s£ i n such a way that the clip,

The base portion of the clip is preferably provided
wth a weak region or point at which it nay be cut
in itsPGEGCBRMA/001060
cl osed, <condition, can be renoved fromthe body
passageway. The weak region or point may preferably

be provided with a notch or mark to assist the

procedure. WD 2004/080314 PCT/ GB2004/ 001060 6 The

parts of the clip are preferably integral with each
other and the clip is preferably fornmed in one piece
flihe npaatssbie gte oIip are gséeferabht integrel vath, edihe otieeemndwhe| clip is

o

@taf@rabbrdwvc adumﬁun’t tibdkeessanithe eatge msft@pufaﬁ@) tonelamtid 000pm,
20 eﬁe%ﬁmgtn?r e eysddéa cgipalleau %@ﬁ:tsés\ﬁ{ab freli @g?t matenalg 1n%1u%ei shape-

or °s uce
mmanmryahateaale whethén bf ehb |t¢mmwree@1ﬂ36®l55r sesssipfluged type.

?&gé@ nﬁﬁsee{ré HeSikiga uf -4 e@lﬁg %3' ] @fag%/ oﬁﬁatfsnals is

e OF stress-in ape-menory
Bt ldemnnbed igeegally & supkicldstionn surwsm@cad tshagEﬂmrabltyymatAnals

%%?lg %a]{e?%ls'@g %Je'll \)hltﬁé QA9 gelgegal B’Fefe]i{F(% mate[rlal is Nitinol

Frt4ni um Al o
nzeal (gickel-tenivuealy3 wniet prefeFahily §ht11(10&d1awug of Jctive Austenite

PTRF AU R en D o 5 A M P e
suitably be manuf actured by phot ochem cal etching or
A?%f?z%%%yr)% ];om a shleet Iolf tbhe rfe|3| i ent rmtlerldal
surface pi cil :3 rl\rlfa::e;glz;\ s\#eet 01Ee zEUSIOOmaE,hi cﬁﬂggg,_e ,

R iR P o By maep B B Qe A B B fgine

m‘i‘ocmk al shehxabfaﬁreerelsuhbmnmate}lal Suc kuitabdh eletet maeerzal widl beve flat,

t { t |
e et o, ARmhOAP o oplly Bendit FRlnable i,
ilnd w$ San dbsel BISAr (Wﬁ:ssﬂtee smm-ahdcmnb)mmldeﬂba@bda S, (approx.

L A AR 8 A0 b8 AL o

m:umﬂrig"@ & thivk qonenaﬂ ﬂ\hundeteletdmee r depser @dtinegrpeefentd. The use

%g{@ﬁ@?gd]]a eﬁlé N\i{r{e(f ﬁoe*)é/ aﬁ%afrf‘?a%geguﬁt f}g that no extraneous
mﬁeﬁﬁe tebddded bd &lelmnifabm compddityorast the phpl’wrthislmuéesw fThe laser

e AR By B FPBAS Y Bpverets

affect the superelasticity of the Nitinol.

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
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



closed to interfere with reaction portion. The
i nternmedi ate condition should be sufficiently close

wao eoottlogo3fi4 r st (open) condition that the first PORGBR08/001060
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of the clip can 30 be obtained by stressing the

linb(s) outwardly by |ess than the maxi mum

recoverable strain of the resitient material used. In

the case of Nitinol, its maxi numrecoverable strain

is 6.t0 89 i ch aps in practice that the linb(s) .
ofonifidh g ¢ %ﬁf@ﬂaihaé the ﬁbﬁﬂrwlﬁmneca&heﬁcgae@ py mavingethe dimb(s)
i bstuabdly by@niaapilat deormdatione 1dsk Hah HEuRH04/ 080314

PCT/ GB2004/ 001060 7 condition of the clip that the

first condition can be achieved by noving the |inb(s)
oBbNewidk ythisy a datchngUbahed efigr Wil pferfily |l RSEndhafef RO Mmove
8, Following this, a g%}p .of . fornmed c?ips wi || i
oPUFR OB 5 G0 5T adfleti Lo, IBERTECTes B (PP ShgcomapResetting
cptocedqstmpe Afttamnedlinggwidehey undergo a two stage shape
setting process (shape set annealing twice). In stage
one, the reaction portion of the clip is rotated

sIrii ghdd %’ne@ tiffe ntgﬁctidiﬁpdﬁiaﬂ of e ql{phiﬁ _r@t{a@ﬁ{%ﬁigﬁ Bh@gﬂ% pléhe of
a e 0 ve [ into.the close .
chcleniomuicrgt iy B FubEhimtonsseilant s eised copiion
pEherEliieistthsh Shape sdliaBnealddad deiRihenil s&tiBiGalttWRon t he OF

each linmb is turned inwards into the cl osed condition,

e.g. using ajig. In addition, the or each linb is

* sld ghtd ywef the seteadh b & tRRIOM RS irfdd I cREed Béndition, e.g.

bl ank, .to pass.i.n front of, .or behind, the reaction

pUiRg gle- 1o adfidhe o1 Epetp limd sdightly oéi sehjahee anbelow the
helake bf @atbishki @ pakIRMRAE b of BEhihMEhE kLA PHARE. The formed
(ﬁhape set ann%flef%%%Lastly, the cljps are suitably
B totonsiiped an feajed to premapeily sshiherchesed ghansdshape
passhnealedyl by nmeans of a bioconpatibl e oxide or

organi c coating. Such a coating 20 nay suitably
conprise titanium di oxi de, parylene, or any other

COAVSNhe @S arcRiu@EBINRAICABhEliHBA &Y iodhd oBehe 8 RNRRAItRYsurface
the cli eeds taq lied to below the

coolin ). be app | )
AR RPy RS 6F 2Rl P RO T OERIq Rp it S Leoating
|lﬁ?ljﬂ5@ﬁaﬁl? ERGEIRY titaRRin THiGHi8& dhyRne,28r @AY dbthéOBonventional
rior to loading a plurality of clips into the
ANpeoreeatahle petsgiahe| ow). The clip will then show good
superel asticity in response to a stress in a
i ndow ahove the Active Af tenperature

;ﬁ%%gg%%&# ?sgp[,pgqqi(qgr reedgjipgdie applied to below the Active Ag
temperature of the Nitinol. This technique is used to recover the intermediate
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 Ar temperature and below body temperature. Under

these conditions, the clip will move strongly to its second, closed condition.
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.
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surgery. The term "occlude"” refers to an encircling

and constricting action, rather than a piercing or

cutting action. In sone cases,gthe occlusive effect of

the clip should be reversible. W 2004/ 080314

PCT/ GB2004/ 001060 8 The preferred enbodi nent of the
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patient a choice in pproprlate cases between
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applied to the body passageway to be occl uded using an
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arcipus n tqbll%éﬁp isd tpcha bodp/masegeway ko b wcaluded using an
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c immediatedy priex focdigpansing af erieléep frrm the gpparatys will in many cases
the 19{eﬂﬁfd iAfu thé Fl%ﬂf‘elnt Gansﬁlbrfn%ﬁGﬁBHh%'cYRa' arge clips
may be applied manually to a passage sui tably
25 wth the aid of a trocar or other sinple stressi ng

da{crfuilOlySlar@iiips R 8Y afpiRd hdHislly to a body passageway, suitably

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

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
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the clips defined and described in WO A-00/ 35355 30

- where the context permts. By providing a clip which

has a reaction surface as descgi bed, the efficacy of
the occluding and clanping action of the clip on a

b sage i.s markedl i nproyved, particularly in
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difficult to close effectively. Furthernore, the clip

of the present invention can be readily manufactured
| Tht alig @il beldansndidrehascosdiggto e debieed @2l ITy@dal uses of the clip

mat.er.i al he cli i 11 be dinensjoned cording to_, .
t Rl dcdides el dotup of oS gant eerias Tt Dempigss? ligation;
i Acladed tthaalsusteriiliation| wstler oéclvgbmscadide kRt iogsluion; the

haenostasis: ligation, mnale and female sterilisatjon,
VBETG e hodis M Biprafh o Seity et giessd Fpdision for
ogekruSir@tyoloctlasiyn dafChlseriani @Esskll 61 S8AQE V@RS such as intracranial
intracranfaL vessel occl usion .for neurgsur er%; b

o RRIHEETD SRR g Ofrusipac dirisrigrvenpi pp dprmationr, Ju each case,
| tHer el @fh de dimngdionsdnte | beppiita®le ﬁifidﬂwdfdtﬂ@,i &dulobr veterinary
arteri o-venous mal formations. In each case, 10 the
cF¥g%¢an be di mensioned to be suitable for paediatric,
adult or veterinary surgery. A clip size of about 6mm
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t pasieniayb niaving S QiSO AN Gthe OraBi@ ofadbatgt NBNiS abaikt Smm.
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for body passageways within a defined dianeter range.

It is envisaged that 20 clips may suitably be

sTRekligof the Presest dudtdRlBay nvéni2iily basSesdRWaY Standard sizes,

2-3mm sageways, 3-5nm passa S, and sq on.
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detail, rely by way of exanple and w t hout
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Brief Description of the Drawings

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:

Figure 1 shows a surgical clip in the first condition applied to a body passageway,

looking along the line of the body passageway;



10

15

20

25

30

WO 200a/08B8Y passageway,

acconpanying drawings. In the drawings: 30 Figure 1
shows a surgical clipin the first condition applied
| ooki ng al ong the | i nePCF/GBR@®4/001060
body passageway; WO 2004/080314 PCT/ GB2004/001060 10
Figure 2 shows the surgical clip of Figure 1 omtting
t he body passageway for clarioty, and in dotted |ines
the resting or internediate condition of the clip

£ior At essin iIs L

Ef%ﬁ?g %‘ng?oé\]rg Stuﬁ%gal (rﬁB i ?jﬁbl%léﬁ ip ang %ly pag aa%:%awgy for
iclarity end lin sletlect hnadi the casting or oiterdedidiochyndpassaigbemli) prior to
Fi qure 4 hows rspective the surgical clip and
B%%§“§a83§-8%a&eg Pgﬁﬁgmg fromfront right; and 10
Figure 5 shoms the surgical clip in a fully closed

ondi evabl tho d

UL | e Q‘@ S&rgbn iy %Eﬁ}a \Rﬁgé)saée\ﬁa%é%r%gfe\g@r%ed cc%ndﬂ.lon

(@mhﬂbémmdgpaﬁagﬁwe)ls shomn a surglcal clip 1 for
occl uding a body passageway 2, e.g. for haenostasis.
The clip 1 conprises a base portion 3 and a pair of
Figiré H-eilnbwzlsiin’@srspeqtivé bhexireivdl clgp a@Dbodst pasabdeyvay of Figure 3

rdl romthe base portion. The linbs 4a, 4b are
$7§1r01H%§§ ﬁ@bable froma first, open, condition

(Figure 1; Figure 2, solid lines), in which the Iinbs

%‘rbg?&;e 2@@% é&gs{‘}flctaf 81%?11% 2?8@56 gﬂ)@ec{ %ncié&%g %%H ?\%b eh\‘;/lthout a
bbiygpasssgevdyo 5), in which the |linbs 4a, 4b are cl osed

around the body passageway to occlude it. The
occl usion of the body passageway is a sinple 25

cl osi ng (pi nchi De}ailediDdscription of the Brayingsipt ure, and

can be reversed by renoving the clip, as will be
described in nore detail below The base portion 3 of
Retertihg o ithe dravtihgs, flerensoghosm o pengiddt shpdefdr loodpding a body

?)gg/slaggway 2, e.g. for haemostasis.

The clip 1 comprises a base portion 3 and a pair of resilient limbs 4a, 4b extending
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
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

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 provided with a notch 8 defining a point at which the central body
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the clip consists of symmetrical left and right
parts, the clip having a central axis of symetry or

"mdline 7. The closed end 5 aft the |oop is provided

with a notch 8 defining a point at which the central f
bady. 2004/ 080314 PCT/ 004/.001060 . 11 portign 3.0

¢ REiof 3, PR Al be e Wk i WOl prieg hSils i closed
C koydifioo omiths badypasdagevan qFiguass Dto 5o brrn]ed))‘ve rms@afg evehe clip
(Eigure to 5 to enable renoval of the clip rom

{ Pl bl " The ol b 1 i nel udes, in

separate but conplenentarily juxtaposed |eft and right
payts: 9a. 9b wth respect to the central axjs.of . .

B Slip  octiesy it prARASE SpioRicheirF o ipn e i e rieht parts
pPaj Brwith respaett thehdeserapanis bOsynamekry &foif tiesclipgt réaction portion
I tion. forward, of the base rtiQ ut ..behi nd

¢ SERH BT e bont SR g Bfibes, 8 htbrsit R gf e base
dposiohdait beléad theofneesemdt af éhellinby 4pdbad ed:@@p@rﬁg\ﬁardbt directed
the J.inbs.4a,.,4b in the secon cl.osed .cagnditio

of et o218 Prnbed CHooR RS I BRE o, b a8 A Sctor tosea)
t comkiti@r ¢ thicdtlip cb thie suhsmtimldiyedhémﬁﬂrqoaaﬁﬁxgmawic&hi &f the
in contact. wth the reaction surf 10 f.or in .
oPrR ey 2 Rh FRStiid ife foreliPh alfieBo for being
sgrippaiebetwWhen the dinitiscla, $harddahe rdddtion surfave! Mhe geseddMkurface 10

el 5" il b G MR et oty possegepay 2

amdthouigdeveray its 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

t Bach ofdie leftl and Aghthpartdva, dbesfcthe aeacsion fppekonl3 @ndedtéto the

i nbs 4a, 4b ar rovi.ded w t ounded ide . . )
orBpEtvR sl o 3ol R OF etksttr by RB0GE 2 B b him g reatively
pass ageknbla, 216.0Thfkattich siulnfalee g(lea aed aiegynmm; 14151 bre’ lﬁg}ri@?rctl) with
of cliip 1., As.shown, particul ar. [ .gure.4, one |i
ok efige By SRER 15 P g enin ot B it e nty BRecwid 2 to
slie i gerikdally cemtrablep@htolf ylip ©. t he | eft of the vertical

pl ane of the central body portion 3 of the clip as
viewed, and the other linb 4b lies to the other side

oAstshewi pastitgarBf intHigure elaohé Gmbsad fieC® ok, side 6f the edge of the
Slreiagtl?(t)rl Xur%a%etl ?i.é.is%gﬁtl}p Io tthlg Tetf lop e v%];'ticta Slaﬁg g% ‘[h%l central body
portion 3 of the clip as viewed, and the other limb 4b lies to the other side of the
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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body portion 3 of the clip as viewed. In addition, the
central reaction portion 9a, 9b is rotated (off-set)

wa@pionoswekw se fromthe neutral, planar, |aserPCUGB2004/001060

condition, to further facilitate novenent of each of
the linbs 4a, 4b to pass unhindered to its respective
side of the reaction surfacel20. 30 The cl osure of the
linbs 4a,4b is achieved by a straightening of sone

ft ' .tiah ' : .
e 5tuhe bRSet Wit nE MpAild AN EhEBablaRhAE) Satdil being
tubgl @he :ikmatibm of theheactinnesveface betviche the Hinbs apd forward of the
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W00 B8 03 idv-RGH/ B AeOrH0Odes Ovitlioyt ttheessive [tighfening of any

ef f ect.. W & hi . ilities of the shape-nenory
ﬁﬁivgrqféﬁle @#gaélnggeég’&&?he | ocati on of the reaction
surface between the linbs and forward of the central

dy .pot t.i f . '

AR L 1in OB bUTesEt blpE Y BRI BibiIPY aBRY FeR A et of
dﬁﬁh@l@i#o@)hasmlg_ ani AdivetAdxopaaivveot dhpint EFCh gTlef thigkpessmof the
curve . the |1 [ i ] i ' .
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af siedip. of havkifouny foraixhmylenthat aghes thickregeoffetween about 500
te tu f ' . .
JFTRERE 50 00 415 oIS R S80St oc bRl vins
and ausses thecihimilp guf Wamestbpe isfpletee aod bas the shapgeshown by the

found,. for .ex I ' f .
B iabgn S5 1o Pkl oF IR B unge s i
fihén femotisgl mtacthi plip ar the ardnnei degeniksidraboventheinitéad osisntation
The,.i nj.t i al.l b| [ ) )
R L B e SPUAL RO RS sighay
Edﬁmsads qesmd ﬂ)yijecmnar@e uﬁ do | abortsts 8Ys vathimithe Hmi oflidefognatipn, to
en rised.i.nto t h Dl Nt '
550 TR 5 8 SRy G, TAREE 1 GESEL et e
Slﬁhﬁﬁtcfe dlose vilteatth¢ lsegssas ecleagedbl ¥ thé chpiimagotieppliagt toda body
sl i ght Qe ] . .
S b S 5 P PP s U0 Phon e
aﬁﬂbémﬂuﬁf4hﬁsan&memasﬁﬂﬁﬂomﬁpéeumﬁe¢a&ﬁbo9@@@é&hséﬁOnthe
ur.gi t i mbs t I i e .
e oty e, S R QA ol GhsiAdEn Y o Fesrbed above, it will
passeag ehegonditive showhyn Eignssd andrdwhérothe stresaris tateaBedyur e
5 will result, in which the 20 linbs 4a and 4b lie

across the off-set central reactive portion 9a and 9b.
| Afteromeinbasing 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 730-750pum. 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 titanjum dioxide is approximately 50-80

nm thick, which has been found to produce good biocompatibility.
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After menorising of the shape, the clips are

el ectropolished to round off the edges 25 and a
passi ve, closed |ayer of titadiumdioxide is created
(surface passivation), mhich is nnre bi oconpati bl e

I BB SRl 558 e

ol inttnsherepf. o&i’anatmns andnmdlﬁcatﬁﬁs awwiild fre mesgiily appattent to

oy Fondy wht DG B ebS b 3 3R Dot i BARE ccope of

Hﬁﬁp@ﬂﬂbﬂb@Sndﬂnbm&ﬁ&ﬁﬂpmﬁﬁﬁsﬁhen1cal anal ysis confirnms
that the final conposition of the clip contains 50.91
at % ni ckel and that the nickel content at the surface,
foll owi ng surface passivation, is <5 at % The
deposited surface layer of titaniumdioxide is
approximately 50-80 nmthick, which has been found to
produce good bioconpatibility. WO 2004/ 080314

PCT/ GB2004/ 001060 13 The foregoi ng broadly descri bes
the invention without limtation to particular

enbodi nents thereof. Variations and nodifications as
will be readily apparent to those of ordinary skill
inthis art are intended to be included within the
scope of this application and subsequent patent(s). 5
10 15 WO 2004/ 080314 PCT/ GB2004/ 001060 14 CLAIMS 1
A surgical clip for occluding a body passageway, the
clip conmprising: a base portion, 5 at |east one
resilient linb extending fromthe base portion and
having a free end disposed forward of the base
portion, and a reaction portion nounted to the base
portion, the reaction portion defining a generally
forwardly directed reaction surface di sposed between

t he base
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portion and the free end of the linb or linbs, 10 the
linmb or |inbs being novabl e under a resilient

wo e®iosidng force froma first, open, conditi oPCT/GB2004/001060

which a gap is provided between the |inb or |inbs and
the reaction portion for receiving the body
passageway into the clip, told second, closed,
condition, in which the linb or |inbs cooperate with
g&gﬁr ction portion to grip the body passageway to
t the sane. 15 2. A surgical clip according to
claiml1l, wherein the clip has a pair of such |inbs

ach extending. i ener. '
3T oot SRECeT e G BERERAL » Yol ARSI ok ThE LR compisine:
porti arbasd pdrtiencl i p and configured along its Iength so

t hat e free_ end t ' ' ' : . of
the bié %;%ow ;%;ﬁh@&%ifﬁfﬁgfd%@%@ﬁ RO B et ree
accor enddisposed|faivwar@ o eg portihe dpdse and reaction
portiqns. .a i I :
ot v orershBotlhRSEeERAG: Bioho R, WY e pHRE dching
of the gmerdyifngvarilyi dissctedireaction suhece dBpessddictwren the base
movensnrt Gyt Ll otte librhss 20 LR O
a]ﬁa:ki)mﬁian dintbs being mmebtf undeea prsdisatifastyriok Jowes fropha fiestropen,
t he...react.ion sur ' I e j :
ePrageBr iy S 28 frolast PR e dihfor Ay U TR reaction
woeticai fort feeeivingathiei otlys passageasvagnita flee clipbicor decoyl closed,

are.suitably. di h.O L[ .
SpBuTtnc ButleR S Db Qe Codthay 4R, AP rodolh oRiGH® erip

tthabelsepaseageivdy to afcludelike wowd. uded body passageway is

in contact with the reaction surface. WO 2004/ 080314

PCT/ GB2004/ 001060 15 7. A surgical clip according to

any onk sofgidahelip raecedinggoalainms, wirreinethn clip hdsempair ofsuch
arts of the clip_ ar per.al | Mg h :
ﬁ’é%lffeszﬁhv &x 6?%%%@ a%egle%ﬁ?’ s‘é‘fapos%eg g%‘tg@? dgﬁg@%{% ot R & Roint of

connection to the base portion of the clip and configured along its length so that

the free end of the limb is disposed forward of the base portion of the clip.

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

are disposed generally centrally between the pair of limbs.

4, 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 limb or

limbs.

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

reaction surface is elongate.

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

the occluded body passageway is in contact with the reaction surface.
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8. A surgical clip according to any one of the
precedi ng clains, wherein at |east the base portion

wW@nw408814 eacti on portion of the clip are geneP@i/G$2004/001060

pl anar and the plane of the base portion is at a

small angle to the plane of the reaction portion. 10

9. A surgical clip accordingltso any one of the

precedi ng clains, wherein the base portion, the
reaction portion and the or each Iinb are generally

pl anar and the plane of the or each linb is at a

goal | sas@igeeat olip hecqudiageo any pinandsthe fpréckdingadams, wherein at

O T E 35 L SRR B e ot

wheineionetahethec! i p has a pair of Ilnbs one linb lies
slightly to one side of the plane or planes of the

base portion and the reaction portions, and the other
I8.mb 14 eﬂrgﬁdal gh'p lagcdrdingzite angppwsiftthe spir@t@ding d#igse wherein at

t free.ends . .of
bR Bt b o RUSERTIRn sE DR RS HEELY Blangr ana
thpllahe ofnthebagehritdr 13.at 26maill ande suthgipdade of Ithqoreacnon portion.
according to any one of the preceding clains, wherein
the reaction surface is shaped in a manner generally

0 er | Q@Eﬁlﬁg&fa}l clip atdvediapapanpione ofi deeprperding dhithd)evierein the

i ch.cooper at e th the,.reacti r [
FRSE ertifeh® Earun Paopend fis' bt usEARS Sl PREE 4l e
¢ldme eCteradidagh ﬂxml:arsyatoan smoll ahple tprthe glinegprcplanassof the base
wher ei n e of the opposed cooperating parts

t
&qug[g%fqagﬁg% 19%e and the or each linbis

prOV|ded mnth surface prOJectlons whi ch serve in use

h ip of t bod
59. 55 R X5t R Roeeiiie 48 abf afhgT I BrssaiR SRRGE Mlercin the
tig }ﬁiﬁ hfp’aﬁe)fﬂfrﬁbse ohé md & ehglntmmkmé sideedfhthe [pianntoe qblanes of
Shp ristsian Al AESsamopEtEes 208 G4 oHR S figo el o ke
&ﬁ)@@ﬁltﬁ $ide thhaEB/plaﬁ& ofhetcbg the éee éndugofcﬂhalhmmqs mlreel[eea)}?posne
portion o

tsﬁg’ sof Flﬁ%ggcgmg P8H}%B%‘%‘o‘r[‘1? T’egr?ogﬂal%P if‘g’ defining a

connecti on p0|nt to the base portion behlnd t he

rﬁfaCt izg up ica cﬁ}ra] aggording to any one of the preceding claims, wherein the
reaction surface is shaped in a manner generally complementary to the shape of
those parts of the or each limb which cooperate with the reaction surface in the

closed condition of the clip.

12. 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 or each
limb is provided with surface projections which serve in use to enhance grip of the

clip on the body passageway.

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

rounded teeth, pointed teeth, nipping heads, or any combination thereof.
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the clip. 5 15. A surgical clip according to claim 14,
wherein a further curve is provided in the linb in

w0 b@4ogposite direction to the said curved porP¢DGB2004/001060

whereby the free end of the |linb is disposed forward
of the base portion of the clip. 10 16. A surgica
clip according to claim 14 o#déclaim15, wherein an
el ongate portion is provided in the or each |linb
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which the limbs and the reaction portion are connected to the base portion.

18. A surgical clip according to claim 17, wherein the reaction portion of the
clip is provided in two halves, each of which is connected to one side of the open
end of the base portion via a neck region and which are complementarily

juxtaposed to define the reaction surface of the clip.

19. 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.

20. 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.

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

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



