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BEVICE FOR CUTTING TISSUR

The invention relates to  dovice for caiting and deaoving off tissas from the Human or animal body, preferably
for use in ephihalmelogy, i particular for vitrectmy, for reting peeling, etvaters, having an outer tbe and an
brogr tube which can be displaced in an alterby g mrenner i the outer tube eoncentrically with little play,
wherein the nuter tube §s cloved at the free end and has close 1o the free end o fiest and a secend loteral opening
each having at loast ong Inner cutting edge, wherein the inner ube i sspen ot the free end and atthat locstion has
an outer cutting edge, wherein the loner tube close to the free end has at feast one lateral apening havigg & lpast
one additional suter cuiting edge and whersln the cutting edyes of the outer tobe and the inper tube eooperate in

& coting manner when the faner tabe fs displaved;

I prineiple, a surpical cufting strument for removing thwe i fnvolved, With the instrument; the tssee ~on o
i the body - can be cut and drawn off froen the body or out of the Body, More speeifically, it may # this
instanee be 3 quite speeific cutting Instrument by means of which in the camtexe of vitreotomy the vitreous bady
i the gye iv destroyed or broken ap and removed/drvn off from the eve . Uising this dnstramient, it IS wbw
possilde to remove blood, Blsod clots and connestivetissos-tike changes and vegiong of the reting &n the context

of a retine pesling. A devies of the generit fype i in principle seitable for gse in SYE surEeTy.

With regard to the prior art, reference niay by made to DE 10 2010 050337 AL From this specifioation s device
of the genaric type 15 known, whereln both the outer fube and the ioner tube thersin cach have two isterad
racesees with a dual-cutting funstion, Similar deviess are known from DE 10 20171 201 784 AL US L630,827,
US 5474533 and UR 5,106,384 Fusthennore, documents US 2010/106054 A1, US 2011/313346 Al and US

4834729 A disvlose corvesponding devices.

With the generie device ascording to DE 10 2016 050 337 AL, two slots which are constracted paraliel with each
other with parsiiel cutting edges ave provided in the outer tube, Furthermure, the free end of the thaer fube i

opeit and 8 lateral opering with an outer cuttiog adge is arraneed close tothe fiee end.

In the generie device, it iy problematic thi, depending on the tssee fntendsd to be aut, a very high culting fosce
bt be applisd in ordee b oyt up the tissus. Farfrermore, i 1s problematic that the Hsue jv not separated with
clesn out, but nstead s punched out by the catting edges. In particolir when the devise is nsed in opfthatnolowy,
the tisme o the Inoee eys Bag to be %t.p\lmtm with the smoothest ;m ssible cat i order not to dumage e sensitive

sonveguently-lntended to beavoided.

Fusthermors, § is problematic that, n the generde doviey during the movement spquencs of the inser tube a
constant flow of aspiration fuid and separated tsaue cannot be achieved. There is therefore sroduced in the bady
or inthe eve an - even though low - sliernating reduved prossure which also leads to ireilstions in the eve, which

has a negative offsct on the healing provess

As-oblest of the present fnventing & therefors 1 sanfigure and develop a device for gutting sod drawing off
tssug from the human or aninal body in such @ manner that, using stracturaliy sirpls msang, a closn cutting of

tssae i passible and irritations in the tssoe and pressure fuctuations in the body sre mininsed.
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Aveording to the invention, the above sbject is achivved by the features of clsim 1. Aceordingly, the device in
guestion js chameterised in that e Hrst and the seoond opening are constricted n cach case as an ssymmetrical
eirele, @3 an asymmetrieal ellipse or a5 an asymmetrical oval ard in that through the asvmmetrical region of the

first and the second openiog to the cuter tube a thin web s foemed,

i 8 manner according tu the vention, it has first beert reonguised that, as @ resait of the srmngenient of twe
opsoings which are eonstracied s an ssymmetrical cirele, ellipse or oval, the cutting powsr of the deviee is
sueprisingly improved. As a result of the cirenlar, sifiptical wr nest region, the longth of e outer cutting » edgug s
maximised and ¢ focalised cutting force iy achivved. A smeoth guiding of the sut is thereby achieved and

punching-out of the tissus whish fs intended to be cut te prevented. Fusthermore, as a result of this region of the

mindmised 5o that, duriog the Sspirstion, a constant flow is sasured through the inner tube,

b another manner acearding to the Invention, i has been recomnised that, a8 a rosult of the asymmairical
construetion of the openings, « thin web can be fomed i the outer tube 5o that additional cutting edges can be

provided, wherein this configuration dogs not have a negative offect on the flow behaviour of the sspieation fiid,

boorder to achieve an idexd irting power with the fowest possible cutting forve, the web Yy extend ot faast

partially in an orthogonal manner with respeet to the fonglitadingl wxis of the suter tube,

i order fo preduce the simplest possible construction and optimisativn of the fow behaviowr, the first opening
and the second opening of the puter tube may be constriscted in an axially wmmetrical manner with respast o
each other, wherein the wels at feast partially forms a portion of an axis of svmmetry. That is to say, the weh may
be locatesd al least partially on the mierar axis which exends between the first opening and the sscond apening.
Annther advantage of this construction Is that, as 2 result of the asially symmetrical o arrangement, # 18 possible n
& particularly simple manner, 5t any Gime of the movement sequence of the inoer wwbe, for the same fow cross

sectiin iido die inner tibe o exist,

fn an advantageous smbodiment, at the st spentag and the second opening n-fest Orting edge and 2 second
cutting edge can be formed, respectively. Conssquently, 3 total of four fnner Suiting cdges are srrangad o the

ater tubs so that the sutting power of the devics & increassd with structurslly simpls meany

in an advantageous manmer, e first cutting edge is formed s the circular, elliptical or oval region of the first
and the second opening. Alterssiively or additionally, the sceond cutting sdge wmay be formed i the

asynoustrival reglon of the first and the seoond opening,

As already mentionsd above, the suter tube has faner cutting edyes and the faner tubs has outer cutting edges,
wherein the respestive sutting edges stide past sach other during the teavel movement of the inner tube, whareby
the vuting sctlon s produced both during forseard travel and during backward travel. Cutting faves which are
defined by the matarial thickness of the onter tube may extend autwands from the cutting edges of the outer tubs,
I this instance, it I concelvable for the catting face or the cutting faces to sxtend orthogonally with respect to
the fongBudinat sxis of e vater tabe. Furthermore, the cutting fuces or the cutting face msy extend at an angle
with respect o the longitudinal axis of the vuter tube, that is to say, the cutting face or cuttion fasey extend

obliquely with respect to the Tongdtudinal axis of the outer tubie, Depending on whicl fvpe of tissue is intended to



be mat, the vuting face may be adapted accordinghy. I this instance, it is fusthar congeivable, for sxample, for
the catting edges of the fird and second opanings grranged on the web ta be Tormed orthogonally with respest
the bngitudinal axis of the outer tube and the wuiting face of the first opening and the second apening whivh

xtends outwards from the fire outting edge 1w be arcanged obliquely with respest 1o the longitding axis of the

outertube,

In order to adapt the device in an ideal manner to the tssue which 1s irdendad o be cut, the cutting fave or the
cutting Taces 1oay be constiucted T 8 Hosar andlor conesve mistner. For exaniple, cutting faces which arg
sresnged on the web duay be constructad in g Unear nmmer, whereas the cutting fages which are arvanged onthe

Brsteotting edge of the first sod seonnd apenings are consteustod 18 4 coneave manner
D toog

Tros further advantageous manner, the first cutting face of the first opening, which fuce extends cutwards from
the first custing edge, and the firet outting foe of the second opening, which facs sxtends outwards Som the Sest
sutting edge, ars arranged o 3 Vechaped manner with respest to cagh other. That is to sy that the Hrst cutiing
faces of the first opening and the sccond opening 1 3y canh extend obliguely with respect to the longitudinal axig
of the outer tube, whereln the sutting faces e amvanged in 8 particalavly advantageous punber ab opposing
anglex refutive to the longitudinal axis, Consequently, the firat cutting face may be lovated during a forward
movenwent of the inner tube ai the same angle with respect 1o the inner tube as the sscond cutting facs during a

backward movement of the faner tabe.

I order to further maximise the catting power, the inner tubs close to the fres end may have two adjncent Tuteral

openings which are provided in total with three or fowr suter siifting edges.

It s further conceivable far the outer tube 1o have o third and a fourth huteral openiing, which are constiucted g
similar manner to the first and second openings, The thid and fourth lateral openings may in this sance be
arranged with spacing axially or in g peripheral divection with respest to the firad and seennd opeaings, wherein
the third and fourth openings may euch be vonstructed e an ssvmmetricat sirele, 56 38 asymmetrical sliipse was
an gsymmetrical pval and so additionn] thin web may be formed through the ,,s«';«xmmtﬁcai segton of the thikd

and fourth openings on the euter tube.

There ave aow varfous possibilides to constiuet and develop the teaching of the prosent Invention in an
advantageous sunner. To thic end, on e one hand, reference may be made to the clajne which are dependont
on claim 1 and, on the other hand, 1o the following explanation of 4 preferred embodiment of the investian with
reference to the drawings Topether with the explanation of the preforred cadodiment of the invention with
seference to the deawings, generally prefirred smbodiments and developrasnts of the teaching are also explained.
frethe deswingse

Figures 1 10 3 are partially sectioned views of an embodinent of 8 devivs aceording to the invention for cutting
ansd drawing off tissue, wherein the Flgures show the mevement sequence of the fnner tubs i the oister tiths ared

the opealngs and cutiing edges which ave provided at that Jocation,
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Figures 4 o 6 e partinl schemntic views of e codbodiment aceording to Blgwras 1 1o 3, whersin the Figares
show the movemend sequense of the iy fibe in the onter tobe and the openings ar cutting edges which are
provided at that location ib cach case, and

..... )

Figures 7 t© 9 are schematic patial plan views of the embodiment according t Figures | to 3, wherein the
Figores show the movement sequance of the huner tube in the outer tube and the openings and wting sdges

which are provided at that focation in cach case,

Figures 110 9 we greatly colarged schenatic views of the operating region of the device according to the
mvention, wherein b this instanee 3 so-called vitreotor for nse n vitrestomy is fnvolved, that is (o say, a device

For removing vitreous bodies from the human eve.

Figures | to @ together show the movement sequence and fn this inelance the respective pogition of the movable

gaatponents with respest to each gther,

More apecifically, Pigres. Lo 9 show ~ partindhy ~ the suter tabe 1, which iy closed ot the fise ond 2. In the
embodiment shown in Figures 1 1o %, the cuter tibe bas 2 first opening 3 and 2 second opening 4. The first
opening 3 and the second opening 4 ave constracted do exch case 8y an asymmetrical ellipse or an ssymmetrical
oval, In diis instance, & can clearly be seen that the ssynunstrival region § of the first opening 3 and the sscond

opewing 4 on the outer ube | define 4 thin web 6,

Parthermore, g fiest cutting edge 7 and o second outting edge X are fovmed in each case on the firdd. opening 3 and
the secord bpening 4, The outer tithe 1 cutisequently has a total of four cutting edves 7, 8,

First cutting faces 9 which are defined by the pwterlal tuickness of the outer tube 1 extend awtwards from fhe
Hrst outting sdges 7. The first cuting fhees € extend obliquely relative to the iaf’sgitmﬁnai axis of the outer tube |
awd are amanged i a Veshape selative to sach other, Purthermore, it onn cloarly be sooy that the firse ity

faves 9 are constructod i n Soncave manner

Additional sccond culting faces 10 which ars also defined by the material thickness of the sater tubs 1 exterd
ogtwards from the second cuting edges 8. In contesat to the fod catting faces 9, the sesond cuttlog facey 1D
extend orthogonally with respect 1o the longitedingl axis of the outer tube 1 awd ars constoucted in 8 Bnear

INABNSE,

tn partivalar in Figures 7t 9 8 b clearly shown that the fiest openine 3 and the sscond opening 4 are
construsted i an axially asysunstrical manngr with respect 1o exch other, shersin the aeb 6 i located in the
axis of symmetry of the first opeaiag 3 and the second opentng 4,

<

An inner tube 1 s arvanged in the outer tubs | sonceninically with Hetle phay 50 85 to beable to be displaced i
an sHernating manner, Figures 1 to 9 show that the inner wihe 11 i open at the front free end therest
Aconrdingly, # Hest cutting edge 12 e forned a that lovation. Depending on the sonfizaration of the travet of the
st tobe 11, the first catting adee 12 suts each time ¥t slides past 2 cutting edge 7, 8 of the outer tube 1, which
edge iy divestad counter to the novement divection of the inner tube 11, In the enbodivnent shown in Fi igures 1 to
9, therefure, the first cutting edge 12 cuts twive when It s guided twice pagt « respestive inversely divected

i

cutting edge 7, 8 of the outer tube | with covrespendingly configured navel.
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The inner tube 11 may be provided with one or more openings 13, In the embodiment illustsied here, the inner
tube 11 has an opening 13, which has twe additional outer cutiing cdges 14 which, when they slide past ioversely
divected cotilng edges 7, 8 of the auter tubs 1, bring about a cutting operating,

o

Both when a single opening 13 is provided in the inner tube 11 and when a plurality of openings 13 are provided
it the lnner tube 11, these may be sized snd positioned i such 2 manner that, with an sppropriate movement of
the ey tibe 11 within the outer tube 1, the same flow cross-section is aiways active, that is to say, when ons
opening 3, 4 n the ouler tube 1 i opened or closed and the other opening 3, 4 i the peter wbe 1 is elosed o
opened. 18 a central position, consequently, the spevings 3. 4 in the outee tohe 1 will be halfeclosed by the wall

of the tnoer tibe 1 or halfopened in accordanes with the position of the cutting eden 14 of the fnner tube 11

With regard to other advantageous emhodiments of the device acoprdiog to the invention, by ordee fo avoid
repetition, reference may be made to the general portion of the deseription and to the appended clidms,

Finally, It should b expressly noted that the embodiment of the devies apcording-to invention ay degeribed
above serves only te explain the claimed teaching, but does not limk it to the smbadiment.

i Onter tube

2 Froe snd (ogtertobe)

3 First upening {outer tubg)

4 Secord opening {outer tubie)
& Asymitetripalregion

& Web

7 First euiting edge {outer tube)
8 Second cudting eddue {otter b}
] First cugting fage

i Second cigiting fage

i Inner tube

12 Firat cutibng edge (inner tube)
13 Crponing (lnner tube)

14 Cutting edee (wver tube)

KESZEULEK SEOVET KIMETSZESERE

Szabadalm iglnypontnk

&

L Keészllek sabvet Kimetszésdre o slonfuiedrn aw smberi vagy ae allati testbl, eldnvissn 2 szemdszethen

HE

wnend felhasenditora, fokent vitrectmishes, retina-fantdsho, sth., ansely késziidk eay kilsd cadvet (1) &5 sgy

£,

a kils csbiben (1) koncentrikusan esekely jatsklal ide-oda eltothatd belsd eativet (11 Sastalmaz, ahol s Bilsd ead
(1) o szabad végdn (23 2t S5 a szabad vig (2) kizelthen cov ebé dy ey misodik cldalse nyilassel (30 8)
sodethenik, egvenksnt fegalabb egy beladh vaposilal {7, 8), shol a heled o {11 5 szabad vigdn nvitont S off egy

Kitstr vigdeliel (12) rondethenik, emeflett 2 belsd o3é (1) a szabad vig kdackiben lepaldbb exy oldales nyilgssal

T

SZTNH-100053107
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{13} rondetkesik lepaldhb cgy tovihbl kKubé vagodhiel (14) &5 abal a Kilss oed (1) &5 o belsd os6 {1 1) vagastel
{7, 8, 12, 147 o belsd cad (11} clolisakor végdst vaged modon sgytittmtkodnek, ezef Jellemens, hogy az sled
de » midsodik myilds (3, ) epvariot aszimmetrikes korként, aszimmeirikas cilipszisheént vagy asziomtrikus
ovatiskent van Kialakitva 8 hogy ax oled o5 mdsedik nyilds (3, 4 sezivuretcikus tartomanya (55 réven a Kilsd

cadvin (1 beey vekony gerine (63 van kikdperys,

2. Az 1. igfoypont seerintt Résailek, anal jellemezve, bogy 3 gerine (6) legalibb szakaszonként merdlegesen

Blzddik a kids6 o5t (1) hossztengelydre

doAz L ovapy 2. igénypont szerintl Késstiek, azzed jellemenve, hogy a RSO o6 1) olbd de masodik nyfissa (3,
43 egymassal tenpelysaimmettkusan vamnak kislakitve, ahol & gevine {8) legalabb szckeszonksnt &

szimmetriatengaly résedt képezi.

4. A 13 ipdnypontok bione yz’:\e szerintl késalisk, expul feffemenie, hogy az elsd & a ndsodik wyilison 3, 8)
cgyardnt sgy slod wagddl (71 &5 egy miseodik vagos! (R) van Rinlekitya.

&

£ A4 igenypont sreringi késalilék, eusel fellemave, hogy az elsd vagdsi(7) az olsit de # musodik nyilds 3, 43
kide alaht, etliprikus vagy ovalis tartomduydban van kialakitva Sa/vagy 2 masodik v4godt (8) e elsé 8¢ & misodik

svilas (3, 4) sscimmetribus Griondnvaban () van kistakitva,

& Az LI igdnypontok barmelyike saerint keselllék, wozed jeffemerve, hogy 8 vagosiekedl (7, 81 o kithsd ¢s8 (1)

snyagvasiagsipa dltal peghutfrosatt vigdteliletek {9 10) teriednek ki kifels,
8 14 18 R

s

TooA 8 gdnypont srerintl keszblek, azed felfemerve, hogy a vgdfeliletvanofotilotek (9, 107 2 XBES os8 (1)

hossatsngelvére merdlopesen deiviany sede adatt tenedieriodnek ki
a Nt Pt S

B A6 vagy 7. indnvpont eoerinth kegatilek, azzal fellemezve, hogy n vigiieltletvagsfeltiforek (9, 10) spyenes

vonaidan s/vagy homonian van‘vannak kiadakitva,

Saypoutok bivmelyike axerint készitlek, azond Jelfemerve, hogy az elsd nyilisnak 1) ax eh
v;&gﬁ»éh‘(ﬁ {‘?} kifeld bazdds slet vagdteltlele (91 ¢s o masodik wyithsnsk (43 ax olsd Vagoelrdl (73 kifeld haxdda

elsé vagofellilets (9) epvmdshuz képest Voalakbanvan elsndeses,

L Az BB lgdnypontol banmelyile ceoringl késatiék, arond jelformesve, hogy a beled <88 {11) & soabad vég
xibepldbon két szomarddos oldalsd nyildssal rendelienik, amelvek Ssszesen hdrom vagy migy kblsd vigdslial

vannak ellatva,
1, Az 1-10. igénypontok birmelyike szerintl késztilék, ezl jellemerve, hogy a kitlsé o8 (1) egy harnadik &

sgy negyedik oldalsd aytidssal rendelkexik, amslyek az eled & masadik nyflashoz (3. 4) hasonldan vannak

kialakftva,
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Fig. 5
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Fig. 7
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Fig. 8
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