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Apparatus forontting sad aspirating Hesue

Deseription

The mvention relaes o g devios b ms‘:ting and drawing tissus Frioyt the human o sndid body, i parucular by

o

usein vitrectomy, for ceting peeiiog aosonding wethe &

fiton of de sabjestoutter weeonding o ol 1 The
dovice coraprisey i outer uboand au joner wibe which can be displiced by the puter tabe o an dlistsing
sopvanirie oo with Hitle play, whiesin the outer tube fsclosed 8t the e snd and oloseto the freeend has s
Brtoral opeaing witho ot leaw one funey cutting edge. The bney b Iy open sttie Bee ond and has st that losstion

anvonter catting wlos Theootwredges sonperate i g vitthog mannes when e tares tulse -displased

T principle; @ aurgical outting fostrument $or semoving Hasne s tnvolved keve, Witk the fastrument, e ticeue
can be out - oneor Tnthe Body - and can be deasa from the body or out of the body. More specifically, this may
be a quite vpeeific cutting nsinsment, by mesos of whick i the context of vispctanyy thevitrenas body v the

s destroyad o broken tp and romeved - Bow the eyve. It boaley possible using thiv nsipaiment o woove

'bioad, Blood clote and sonpective-tssus-dike changes and reglons of the reting ln the contexy of a retina pect

With regard jo the prior ar, reference may be mde parely by wy of exsople o US 5,830,837 fom which e

sulting instnonent which i valtable for vitreous body operations s kuwws, At the prosimal el the cutting

device 18 open. At the distal end, 1t has a slosed puter sleeve which i provided slose to the closed snd with 2
plurality of ppenings. The opewingy cach fornt 8 slot and enable vireous body dssue ty by introducsd e the
Rt of the outer sleeve, Furthenmore, the cutting dnstrumens has 3o laper sleeve which is avanged

concentrically relative to the outer sleeve sod whish s reveived 5o as i he able 1 be boagitadinally moved in the

guter sleave sad which conprises at the distal end thereo! s shaip edgs for culting the vitrseng hody teme when

the fnneyr sleeve iv pushed forwaeds,

bythe dovies known vy US 363827, e stpnificant that the innertube Bag ot the free font end thereot s
apen. pedpherat edge whaoh acts as & cotting sdge. Accordingly, this edge s shaped or pravnd. The voter edge
region hae a otting aston o that hercinalier ap outer culting edge of the dnosr tube will be reforred o Thix
auter culting edge covperatey with one or mote iner cutting edges of the uter tube so that tssos which has

hear introducsd into the devive is cut or separsted when the sulting sdizes glide post sasluother, Afterwards, the

thae can be drawront of the noer side of the devies, rogee spenificadly deough the inner tube:

A gentriv cutiing fnstrnent for renovinip itrenus body Hesue ds alo Kuown frons WO S8753502 Av i distal
sadofthe-arnment, there vprovided aolossd enterdeove whith hay dloss o the distal sad sopluealiy o slots
theongh adiich the viteoous body tissae canbe fntraduced. There b provided concentrieally relution to the suee
sleave & longitudinally movable foner dlesve which bae at the distal end thereof 3 dharp edige Tov culting e

vitrenur body tssue which has bosn ntvodwead Fuethermors; there iy provided for the iner sleove 3 drive
miechanism by which the nocr sleeve can e movad with the arting edge thissof fthe vegton of the distad end
aver the slots which are avanged fu the outer sleeve o that @ eotting cperation takey place v cach oase at tht

fsoation.

LB 5,106 0640 disclosey o devies for culting W acoordasoe with the preambleof clam 1.
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The known devices of the peneris type wre, however, problomatic i B respeots a practive. Da e one band,
the operating spewd iy deflned by the Geguency with which the fnner tube iy moved back and fortl, et is @ say,
with the outer catting edge thereoll puast the o culting sdge(s) of the cuter tube, Tt i thuy possible with each
vavel gperatinn of the bimer wbe o oul saly 3 speeific quuntity of tssug, wh::re&y the throughput {8 Hmlied by

the v Tregueney.

£t ta further disadenatagenus that de koown devioe fmpaets quite sonsideiable pressure or vedened pressure

fluctntions v the eve, that s 10 say, 86 4 resolt of the fact Gt the openingds) which iefare used For drawing off

ivare sometznsy complately closed and Ware sonsetimes compleidy open, depeading ot the position of the
inner tube, There iy oonsequently produced 1 the body or vy ao altereting reduced pressirs which cus basdly

be compeasated for. The - considerable - pressure fhctuations swhich are thus Brought abow may tead 1o damage

fcethe e

Ag ohjeet of the present investion iy therefors o configre and develop the generie devies R suiting and
drawing tssue fow the bumran or solnel bady, In pasiculsr for wse i vitectongs in such 2 osoner that g
considersble cutting pewer and oonsegently-a heb feooghput van be schivved, without the fequeney for die
back and forth movement «f the ey tibe bedng increased, swhere possible with pressure Suctestions Gt the
body hetog prevendsd,

The ahove obfpet Is achieved by the featares of pateot elvim 1 Ascordingly, the generic devies fv chatactenised
i tiat the inner tube, closs © the free end, has ot keast one lateral npening with at east cne additions] outer
cuifing edge.

Aveording 1o hy lovention, it kas been revognived that, with respect o the sulting power, i a quite significant

sebvantage 4 the tnoer tube has ot Jewst ong additiona! cutting edge which conperaies with the onting edge or fiw

cothng edges of the vuter tube, Thiv can beachioved iy a swprisingly simple manner by the nner taie close fo
the free sad having at least ove ater] opening fo o sbailar swner 16 the ouler tube, This lateral opening i the
ower tube comprises at least one additional onter culting edge st that the hwer tabe i provided on the whale
with at laget two citting sdges. During the vt of the oy tube, the frond culting adge Serest, that is f say
the cutting edge st the fiee sod of the o b aud the ot least ong additional cutting edgs, consesuently maenves
past the Inner cuttoy edge of the ooy tubeosh that, based oa de proviousdy mentivied constraction, at kast two

cudthing oporstions soe varied ot per tvaved operation.

Based on the Gt duat the duterd opening of the dnoge Wube, for example, 10 e form of o got which i

constrnisted in the mwwmer of 2 partial annelar segnent, b prvvided with twoe additionat ousy multing edges, the
fey wbe may comprise tve outer culting edges in the Tatseal opening and te oot outting edge that is o EN O]
total of these cuter cutting edges se that, 1o the event of & back snd forth movement of the lonsr fulie, three
quiting operationy wre camied oot Hat 15 0 sy, teice durlng e fonwand movesisat and at leawt onie during 2
buckward movenwntof the fnner tuba,

Agending o the inventlon, Uis b any case signifioany that the inner tube olose to the free ond may have at least

oue, hat cerainly also B s more Tateral openings, which are provvided with a total of Siree or four vuter cuttiog

sdges. To the casead thres openings, these may be provided with up to six sdditional cutting sdges.
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oo forther advantageous manney, the openings i the sy tube are constrosted as oatuslly parallsl stote with

pargilel cuiting cdges opposite aach other. Any other cabodimsots, for oxample, oval openings with

cormaspondingly bant cuiting edges, are concetvable,

The cutting power can agan be tnoveased, that is 10 sy, By means of ao sdditional stractrad reasure, according
to which the sater tbe clivge W o Boealosed end has tvoadfacent openings whith are provided with g totgl of
thrae or fowr e ontting edges. These cutting edges coopersie with e additional outting ediey of theinngy
tobe so that s the whole o plorality of catting operations we produced depending on the muvber of outting

sdpes winch sHide pastoneh other, with sach partishiraved opevation.

The openings which are eonstructad in the outer whe may, 19 the saroe manner sy the opeaings i the e tibe,
he sonstucted ss ansiually pardifel slots with parallel ouiting edges. Tt s wlse suncetvable do this Instance o
provide the speningy with different stess and with difersnt shapes, & cxample, lootivular or oval. Acowdingly,
the cuiting edges may be constructed 2 continuous muaner so that, with sspret o the forward travel and the

backwind wavel, they avt as two differontly orientaisd cutting edgss,

B prineiple, 3 v convavable for the cutting aiges 10 extend transentsedy relative -t the longitudingl axis-of the
by, i s slen coneaivaltde for the cutting sdges © extend in an ohligus manmer relative 1o the longindinal axis

of s wibes ox ween for them to be wrranged sfbsetrelattve o auch othey vthe longitudingd dirsction,

D the contsxt of srother vasiany, # b conegivable Bor the outting adges of the mner fube to Bave a different angle
with respest e the longitadisal axiy frony that of the axtting edpes ofthe outertube, During e trvsl Ssovenient
of the taner tube thers i produced w this regard 8 Bipe of seissor effect with respect t the Sutting sdges which

areslding past each other This spain promutes the cutting power.

Ty pringiple. the cuiting edges gy be conglrucied i 2 yectiliongr, beny wadnlsting or evesvangled nanoee fo

order to achiove ¥ apecific suiting action with respest to the o which v iasaded o besys,

¥t is alse voncstvably foe the cpeatngs which oniead fowands i the regpscive b 1o visnd orhngonally with
respect o the kagltinlinal sas of the b It s adso possible for the openings or slots 1o be inslined dnwards
trwaedy the Grow end of the tube or gway fomr thy froe cnd of the b that ¥ & say, 8t an aogde which i

difforent from RO,

Ax already mentioned above, the outer tube has inner cutting adges sad the e whe has outer cotilog sdges,

viiorein the respoetive cutting edges side pastesch other during Sienvest movement of thy innee tube, wharshy
the cutting sction i produced, both during forward toovel and during backward wwavel. Cutting faces definad by
the materdal thiokoess of the tubes axtend from the cutting edges o g manney desconding foa the cotting edge
outwards {in the case of the nuter tabe} and lnwande (o the vase of e gy tube), The wispective sutting edge

sty bedeBined and aboaptionally chiarpened oo Bnbshed vig de cutting face

The openings v sloty of the revpevtive tubes see by principle asially spaosd spart fron sach other I abso
congetvable for a plurality of openings or shots 1o be arranged st with sospect b3 cach other in the peripharal
direction order i producea cuttio sction i the pecipherst dirsotion of the devios. Accosding to rs:;;uismxzemg,
extremely different arviogements, ncluding sesting 6F oponfugs, can be produced over the periphery of the

aspeciive fube.



With reapest 1o avoiding pressurs fluctuations B the bosty, ft s quite pacticolarly sdvantagsous for the devise to
be contigurnd by means of 2 simple, structural techuiont conteol inseurs 30 such @ minner that dudng operation
o prassare Hucteations at all cconr b the respestive bady, although cach opening per se 1 covered i erently

by the fnner tebe,

According o the vention, the opedags sod consequently the cutting esdges of the tubes are arvanied with
sespedt t each wther over the entire movement souence of the tnier tube by sich o sanser that the openings are
sized W such & sanner and the movesent of the fnner wibe is Bmlied or comteolied fo such & maner th at il
Haes of the movernent sequance, hat i v say, ovsr the sntire forward thveet and badkward travel of the ioer
fabre, the same crossaseetion of flow into thy Toner tabe exints. This means that, for exs aiple, & ontopseing da
the outer tube is completely open whilst ¥ second sear apening in the owter tibe is complately closed by the tnnee
fuabe: During backward taved of the inner tube, the front opening is gradually clised, that s to say, to the sams

extent as the rear opening of the outer fubs iy refeaved by the backwand trveed of the finer tobe. Regardiose of the
muntber of spenings, with a corvespondiog configuration it i possible t configure the arrangsment of the cater
tube and inner tube cnd the openings o sloty provided therein i saed o manner that the above provision &
compliad with at all imes, that is to say that at all times of the movement sequenve, that & 1 say, over the entire
foewsrd vavel and backweard travel of the fnner tube, the effective sroseseotion of Now i the sane Hiwough all
the apeniigs s that dver the movenient sequaties no pressuee Suetustions at all are produced as 2 reosult of the
seduced pressure addch exists foside the devics anl which & required for the deasdng setion. Quite the SRR,
the cutwardly anting saction or reduced pressars abways romsine the sxne so that possible damnage 1o ey
esulting oot preseure Hucteations fs exchaled, that i 10 say, with soreesponding putwardly SUHBY profenr

fuctustiong belag prevented.

There we varlous possibilifies for advaniageondy sonflowring nod developing the tescling of the present
fnventien. dn iy regand, veference may be made on the one hand to the patent claims which ave dependent na
;mt‘t‘.ﬁi: clatnr T oand on the oither band B the .§’e¥}awing e}:pi&szmien af a p_s'{fi’.&ﬁ&{i smbodisent of the invention
mference ko the drawings, ge 8«*\5'331}" preferred t’-mi?f’dimem,\: aned :icw‘&kspmemts o the fenching ave alse gxplabid.

Sehrdravingy

Frgures i are pariial schematio views of sy ombodiment of & device gonording b the iovention for custing and
driowing tlssue, whavein the Figures show the movemen sequence of the faner ube i the outer aibe and ihe

opettings sml nutting sdgey which e provided ot that fesation, an

Flgwe 7 is « whematie plan view of & vaclant of the devics socording to the invantion, scevrding o which i

How path which iy divected inte the looer tehe s constant @ all oee of the movement sequence.,
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remf,}ving the vitreows body from the human oye.

Figares 1 to & together show the manvement sequence sod, b this fostance, the resp

companentswith respest o eich othes.



NMure speaifically, Flgures 1o 8 ~ partiadly - sheow the outer tihe 1, which feclosed at the Bepoend 2. Taihe
enthodiment showa v Pigures § B 8, the vuter tube 1 s provided with a total of two opendngs 3 which are
sonstructed o the form of gymmetvical sloty, Ao g resaltofthe provision of the two openings 3, the outer tube

2

has g totabof fowr cutting edgen 4

o the outer wibe 1 an tooer fube 3 s arvangad ooveenivically with Hitle play so:a9 o be able ® be displaved
alwnately, Figures U to 8 show that the Boer fube § 18 open at the Bont fres end tevsod, acvondisgly, & B
sutting sdpe & v consirgeted at that location. Dependingon the configuration of e tavel of e bertube S e
sitting dge & cuty onch thine il dlides past & atting edge 3 which by dhrested counter o the movemennt $rection
of the ey wube 3, I the smbodiment shivwn i Figures 1 B 8, therefors, the catting edge 6 ol 8 axaximam of
oo times when ity telee guded with 2 corespondingly confipursd travel past an oppositely directed cutting

edge dof the-ousr ube §,

=

Thi dover wibe ¥ may wow b provided with one 0 teo openings 7, whish are alye cosstrusied o the Remt s
pap The opsmnge 7 ol nmer tube § gy Bave substantially the saie degree of openiog as the openings 3 of

therputer wubs |,

Whew an opening T s provided, s sy heve tvo additivnal outes putting edges 8 which bring about g cutiing

operstion when they siide past opposticly divested cutting edires 4 of the outer tube 1,

Roth when.asingle operdag 78 provvided 1o e Swier tobe Sand w hi‘ﬁ o openings 7 of the nner tube 5 wre
provvided, thesemay e stzed and positioned In such 8 sganer Gt wWith & apiropriate movenent of the tnner
tube 5 withirethe vuter tube Lahe same How crosv-seotion iy abwys astha that s to say: when ong opening ¥ i
the outer tube b is apened oy closed, and the other opening 3 i the outer tube 1 v elosed or apenad. Jo this
regard, refersnge miay be made o the schomatlo Hhestration of Figure 7. In a contral pusition, conssquenily, the

operdngs 3 i the outer tubs D would seclebe Balfodoved by thewall of the fuser tube S ovopend i seonedansg

seith the position of the qulting sdges 8 of the laner be &

At this polat iushould be noted that the devics assurding e the dnvention b iHustrated only schematically in the
Figuwres, v partivelar in ordes ioshow baske sobodineants and die movement Segusses. A dtusteationof detalls
has baes omttted Br ressons sfclurity,

Finally; ftahoald be noted that the eobodiment sxplained-above serves oy to explaty the olaiimed teaching by

weay of example; but does not Hmdt it 1o the smbodiment,

Listof veforvenes mumerals

{hder tibe

2 Erog sud of |

3 Lateral oponing of

4 Inner cuttlng edges of |
3 Inner tubg

& Duter vuttiog wgev ol §
7 Lateral ppenings of §

8 Additional outer-putting edges of §
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Riészflick szbvet kivagssdra ds elszivisien
Seshadatmbiigdoypaodok

§. Boisenlk seovet Kivigdaara o dlveivasioy sz cmberd wvagy dlatd tostbdl, £8kdént « vitekidmidhan, vald
felbasenildses, retinpelehdnidshoz, amely késrliBk twiploiaz oy killsd cadvet (1) 83 egy g Kl osbben (1)
konventrikusan, osekdly jatdkkal altoméliva aliolhatd belad cstvet {8, ahol s kitlsd csd (1) @ szabad végdn o van

N

zarve e nazabad vig {2) kozeldben oy oldalsd myildesal (3} rendelkerik, amely legaldbb egy Kitlsd vagsdllel {4)

5

¥

van elhitva, mig s belsd ¢s8 (87 1 szabad végen (3} nyitort é¢ ott egy kst vigddlel (6) rendelkezik, sy
vigdelek (4, 6) a belsé os® (3} clioldsakor vigist végerve egylitimikadnek, smellett a belsd wsf {3) g szabad
yéghen {2) kozel legaldbb cgy oldalzs nyflassad {7) rendetkezik, amely legalabb ogy tovabbi kiflsd vagddiel (8)
vap eHates, el folfemerye, bogy @ ayilasok (3, 7) ¢ cazel eyt aogstvek (1, &) wigddleid, 6, S)a belsd cd
{3} teljes mozgdsiplyamaia sordn oly madon vannak egymdshoz boszdrendelve, n avilasek (3, 7) dgy vaonak
méreterve é6 1 belsd 038 {3) mozgisa oly mddon van fatdrobva, hogy 8 mozgdstolyamat mindegyik dponiidban

apvinae 8z eamlasi keresrhmeiszet Al fonn g bl catbe (8) betele,

2o Az L dgénvpont szevindt Késatildl, acoad jelfewegve, hogy @ bebd 036 {8) oldaled nyildst (7) két kilss

vagoeliel (81 van elliva.

X Azl V'wyi, fednypont szering késatilek el ;ee‘}s«me:vf hogy @ beled cs6 (3) 1 suabad vég kizelében kit
pldaled ny Bassal (73 rendeliesik, amelvel Sssresen hdvon vagy negy Kitlsd vagdeel (8) vannak sllatva,

4. A3 igénypout szeriall készilsk, amed feflemerve, bogy a nylidsok (7Y epymsesal pirhuzarmosan kiképzeti,

7

pirbuzamos vigddiekRel {8) rendetkesd résekként vamnsk Kiviteleave.

$. Ax 14, dgénypontok birmelyike seerat késeliidk, aggaf Jellemenve, hogy o Kl ved (1) a sxabud, zani vég

23 ktizeiéhen két szomszddoy nyitissal (3) vendelkesik, amelyek daszeser Rirom vagy adgy beled vigodlisl ()

vamnak elldivn

8. &g L8 gduvponioh bdrvelyike szeniatt kyaibek, esped Jellemene, hogy a nyildsok 3, 7 egymdssal
parhiegnosan Mkdpeett, pdrhuzamos vigadiehkel (4, 8) rendetkezd résekkend vannak kivitgleave,
7. Az T4 igdnypontol birmelyike ssedant késalilek, assad Jelfomerve, hugy a vagddlek 4, &y a osbvek (1L &

howszengelydre ketesstirdavbhan hiteddnak.

8. Ag b6 gdayponiok bivmelvike seeont kaaliléh, srsed fellomegve, hogy & vigodek & S a gk (1 X

hosszivopstydhen képest ferddn hiaddiak
Az 18, igdnypontok birmelvike szerint kéonilek, axvad felfomerve, hogy € belss s (3) vagdsled (6, B) mis

széget zarnak be g hooszengellyed, maint a killsb osb (1) vagadlel (4),

L Ar 199 igdoyponiok Bdrowlvike veorint Keatildl, aged jelfomerve, hogy 4 vapddlek {4, 6, 8) egyenes

.

vonaitan vannak kivitslezvs,

11 A0 LY dgdnyponiok barnelyike sredintl kéaxtldk, amal fellomerve, fogy a wigddleh 4, 6, § fealien,

Hullamosan vagy ledlerstien vannak Kivitelezve.



3o Az L dgtaypontol biarmelyike veerint késatléh, suzad Joffemenve, hogy & vigdslehsl (4, &, § kiinduha

a oxdvek (L 8) anvegvastagadpy ABsl meghativorott wigdfeltleick mindlg o vigodhdl 4, 6, B wifele

3

sresERedden {a Kitlsd osd {1y eseteban) &5 befels sresahedBen (a belsh o8 (5} esotchen) tertednek K,

13, Az 12 ipdwypontok bicmelyike saovintt kéenBlek, weoad jellesteniv, hogy & avilisok {3, 1), ilenve égek

3

sgyudstd! Bizonyos axidlis dvelsipa ebeskeduek ol

. Az 112 dgdeyvpontok birmelvike szevintl kdsetilok, agved feffemanve, hopy o avilisck 3, 7). iHove sdsek
A IR 5 3 s K £ -

kerttetl indnvhan sgymdshoz képest oltolian vannak slreadeave,
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