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The invention relates to a cathet~r fur41ijectnig11-fluid .or medicine into hollo1,:1, 

organs and body cavities, particularly ~mo coronary vessels and arteries, comprising: a 

catheter tip adapted to be inserted into arteries; a catheter stem; a plurality of injection 

needles arranged in the catheter t.iP so as to permit relative movement therebetween, sale 

inje:tion needles having their needle points disposed inside the catheter tip in a retracted 

position and having them protruding from the cathetettip in an exposed position for 

applying said fluid or medicine; an operating device mounted on the extracorporai end of 

the catheter for effecting said relative movemem:; ·and openings formed in the catheter tip 

allm.-ving the injection needles to protrude l~terally as well as forn'ardly: said catheter stem 

being affixed to one part of rhe operating device and the il1Jection needles being affLxed to 

the other part thereof such tha.t relative movement of the t'\:vo parts toward one another 

will cau·se the catheter tip and the injection needles to be displaced one relariv~ to the 

other so as to move the injection needles from said retracted position to said exposed 

position. 

U.S. patent No. 3,598, 119 discloses a me.dical instrument for administering an 

anacstheric, wherein an injectior. needle is $Jidecl in ~n innei coaxiai lumen for ins~~ion of 

the r:eec!e under the skin, and a bl~dder ac the disral retion can be inflated through an 
. ~ I -

outer coa:<ial lumen for holding the needle ~oim fixed in position -be~eai:h the skin. 
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The German utility model Xo. G 89 13 761 discloses an endoscopic injection 

device for a fibrin agg1utinant (FIBR.n-.1<I.EBER ) utilizing th.ree coaxial tubes, the outer 

one of which serves as a guide for the two inner tubes employed to introduce a m·o­

compcnenr fibrin agglurinant \vhich, after commingling at the disral region of the tubes, is 

applied through ·an injection needle attached co one of the coaxial tubes. 

\VO 92 10 142· disclose~. a ca_theter including a multi-lumen catheter stem in which 

needles are longitudinaliy movable to extend diem through openings in rhe catheter tip and 

thereby insert them into surrounding tissue for the purpose of introducing therein, through 

rhe needles, fiber-optical e!ements or therrnic measuring elements, as the case may be. The 

hollow needles are suitable for use in inserting fiu.shing and suction appliances. 

U.S. patent No. 4,578,061 di5c1oses a catheter for ir~ecting a. liquid into a vein or 

artery th.roµgh an extendible injection needle which is longitudinally movable .in the front 

end cf the catheter and coil".municates \l{ith the a.xial lumen of the catheter so as, when 

extended. to receive therefrom medicadon supplied thereto. A two-chamber systt!m 

provided within the catheter tip and including two coaxial plungers which are 

telescopically movable on~ \.Vithin the otl:..:r allo\vS one of the plungers to be employed to 

extend the irJection needle, and allows the other plur.ger to be utilized for applying a 

predeterrn.ined dose of medication through the injection needle. 

PCT/EP93/02.829 discloses a catheter of the kind mentioned herein initially. This 

catheter utilizes a plurality of injection needles which are longitudinall~· movable in a ~ulti-
• 

lumen st~m connected to the catheter tip through a sieeve mounted and cemented thereon. 

Since a catheter to be used in treating coronary vessels and arteries must be 

relatively long and, generally, rnay be about 1.2m to 1.6m in length, there will: be a 

considerable amount of friction generated if a. plurality of inject:on needles within the 

• ••t II fh 1·1 . ·b· d I .,1'1 1 C' md1v1cni~1 rumens o t e mu t1~ umen st~~n must e move over tr.e tu11 engtn 91 tn.e 

cat!:eter. If a multi-lumen tube made of a plastics material is being used, such re!a_tively 

h. r +:,.; . • ,J J I I 1 • ' ' • t:. •. ug.n u 1cnon generatec.J over suc.1 great ,e::gtn ca:: a.so cres:.e a proo:~m mso1.ar as ic mc1y ·· 

• ,., ' ., J .;...,. S • 1 .. : ... • J:-.,J e'"'°'_,.,..~~:.""' .... i"\f" ·""'r"'t.I~ ...... !""::.-:::,"'"' ... , ":""'-, ':";.i,..: ..... ~ •., df=!c~ult t~cr t~~ res..!.1. Lr. ..... n1.;.e:::u acte .ong1~uc.11\t:.. •\.·"~·'""- '· '"' , 1.. ••• ~. •.:c-.:: -··· •• , •• :\... •. :;. :~ dl. •. ·· '·"' 

injection n~edles to be precis~ly positioned '.Vithi:: t:ss~=. 
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It is rhe principal object of thl.! invention to ob"iace thesedrawbacks. 

To solve this object, in accordance with the invention, the injection needles are combined 

eirher in a catheter shaft or glued together and thus are longitudinally displaceable relative to 

the catheter tip. 

This arrangement allows surface friction to be greatly reduced to an eX!ent 

according to the design of th~ catheter heaci or the bundle of injection needles, 

r~spectively, thereby enabling a precise positicdng of ~he injection need~e.; within tissue 

I . . I b d' ,. ' . . ' b ..it r . . · ~1 • n one partcu a!" em o unent or tne mvennon, tne unl.A.e or lr:}!C~~on nee:.i.1es ts 

inserted, behind the distal region of the catheter, in a flexible tube of larger inside diameter 

and is movable in the catheter s~em together with said tube. This arr&'lG:ernent has the 
~ - .. 

edva:.""!tage that there are only two tubular lurrJna tbat c~ax!ally move re!.:.tive to ec.ch other 

~1d wrJch1 due to the way in which they are designed and regardless of whether they are 

made of suitable plastics materials or metals, will undergo no undesira~le longituqinal 

elongation or compression and thus, c.n"·ing to rhe small amount c-f friction generated 

bet"';een tl:e two coaxially mo\·ab!e lurr~na, \Vill aHow the irJection ne~d!es to be properly 

. • I • T J " f ""' P • • • .J ,. t b dl . /;' • • • ' 1 ccsmonea wnn .:tt.e enort. rovi3ton 1s maue ror tJ1e un e oi. l!:!eCt~cn nee:.~e3. to . ... . 

:"! , I . h t. .J d . . • I • . • • di . ... I I e:'\ien\,i, oet"l.ve~n tne c?t .eter 1:eac; an tne coa.'<~a1 .umma. in oun ea. rorm over a .engtn 

• • • • • • \.. ' '1 ., • '. ~ • ' ,, d . . . '1 h. ' 
25.i<.!:-:n!!. rn con1uGct1on ~v1m t,.e s::ooa ::~.'<.!CiHt'.' or t!!e cunc:e miecncn neec.es. a l:gn ._ ., "" . ~ . -

C.egre-: of fie:<ibiliry of che c!istaI section o( the cathete!'". 



11111rnrr1nr In order to increase the distal flexibility of the catheter further still, the individual 

.•. 
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injectivn needles preferably have thinner .. va!ls, yet th~ same diametric flow volumes, in the 
. 

distal region thereof so as to make them thinner and, hence, more flexible. The portions of 

the injection needles having the thicker wans may either e:\.1:end throughout their whole 

length through a tubular outer stem or may be cerr.ented or scidered in pJace inside a 

tubtllar inner ium~n providing a larger diametric flow volume all the way to the operating 

device. This \Vill result in considerable over-feed of fluid to the injection needles and, 
... •, 

therefore, will allo·w the fluid to be applied evenly. 

In accordance \Vith a further embodiment of the invention, the catheter stem may 

have a stainless-steel mesh molded therein. or a stabilizing wire may be incor?orated in the 

catheter stem or the muiti·lumen bundie, respectively, in crder to provide improved 

stability against undesirable longitudinal elongation or compression. 

In order to facilitate the proper positioning or directed guiding of the catheter, 

there may be provided a guic!e wire guided in a guide lumen enve!oped by the bundle of 

irJecticn needles. This g'Jide lu~en may also be located eccentrically beti..veen the bundle 

of needles and the outer stem of tte catheter, with the guide \Vire exiting extracorporally 

ahead of the operating device. If the catheter has no guide lumen, a guide 'lhire may be 

secured to the distal end of the catheter tip. 

In accordance v1ith still another embodim~nc resulting in very little friction 

throughout the length of the catheter, the bundle of injection needles is affixed to the 

catheter stem interiody thereof or the injection needles are affi·<ed to a muiti-lumen ·stem 

within the individual lumens thereof, an operating wire fer retracting and exiending the 

catheter tip respectively into and from the catheter st~m extending through a guide .lumen 
•.' 

provided within the catheter stem. In ord~r to mirJmize the friction produced in guiding 

the inje:tion needles ·~vithin the c.athet~r tip, the cat~eter tip may consi::;t of a bundle of 
. 

stainless-steel tubes defi.tijng lumina. through which extend the irJection needles and, if 

desired, a guide wire. This type of catheter tip is particularly suitable for use \.vi th pre-bem 
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through a central bore formed in the catheter tip and by having the injection needles 

laterally issue through guide slots communicating with the central bo~e · 

Obviously. if rhe carheter tip h:is rherein a plurality of guide lumina, noc a11 of these .. 
need necessarily be occupied by in.je:tion need!es. Rather. some of them rnay be available 

to receive photoconductors for conducting luminous energ-1 through the catheter and· to 

tissue. as needed to activate photo-encergizeabte substances. if used. O~ they may be 

utilized to insert control and/or mea:;;.:dng systems In case photoconductors are to be .. 
employed, the operating device will have to be suitably mcdified so as to provide direct 

access therethrough to the· Iumina intenC:ed to receive the photcconductors. However. 

provision also is made for the guide lmnina to termjnate extracorporally before the 

operating device so as to enable the photoconductors, er also a guide wire, to be inserted 

• !... h into t1.e cat eter. 

The operating device for such a catheter ir.dudes a thrust plunger for the· irJection 

needle~ or the operating wire. which thrust plunger has a threaded portion thereof 

thread.:d!y engaged with a knurled nut rntatable to eff~ct a.xial movement of the plunger, 

the operating devices also including medicaticn porLs ccrrmunicat!ng \\ith the individual 

injection needles. It is also possible, however. to control the thrus~ movements of the . . . . 

thrust plunger pneumatkaHy. hydraulicaHy er electrically by providing the ope:-ating 

device v. ith suitable drive means. Provision may also be made for operating the thrust 

plunger by foot. Such non-manual kinds of thrust-plunger drives are of particular 

advantage if the operating device is pro,.ided with several medication ports. Preferably, the 

operating de\'ice is provided with a scale permitting the movements of the thrust plunger 

to be closely control!ed. Stops may be provided for limiting the movement of the thrust 

plunger. 

For special applications, the injedon cathet~r may cave attached thereto, distally 

.1.I I . l . h I ' • b 11 &'. h 1 •• t h . ana.:or a so pro~<.lma Iy wit. respect to me carnet~r t1p, a ru oon 1.or .!Otamg tne car eter m 
' a fixed position during an injection, and cllso an angiop!astic ba!Ioon pcrmitcing a dHatation 
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devices. spectroscopes. d~vices for measuring activities, concentrations and PH-values, 

thermome~ers, and the like: Of course. the injection catheter can also be applied through 

?Uncture canals fer the purpose of treating. for example, tl.tmors, metastases, inflammation 

sites, convolutions or the like. Funher advantages and features of the invention will 

become apparent from the foilowitlg description of preferred embodiments read in 

conjuncrion \vith the claim:; ar.d dnwings. 
. . 

Figure l shows a catheter tip which is movable h1 a catheter shaft to effec~ 

retraction and extension of iriJecticn neeaies mounted in bundled fom1 within several 

lumina defined in :he catheter stem; 

Fig. 2 shows a catheter tip together with retracted injection needles mounted in 

bundled fonn within a sing!e-Iumen stem~ 

Fig. 3 shows a catheter tip fixedly connected to a single lumen stem movabiy 

supporting therein a flexible tube which has secured thereto a bundle of injection needles 

movably guided in the catheter tip; 

Fig. 4 shows a catheter tip composed of a bundle of tubes and fixedly connected to 

a single-lumen stem having a bundle of injection needles movably exte::lding there through: 

Fig. 5 shows an operating device for displacing a bundle of injection needles within .. 
a single-lumen stem; 

Fig. 6 is a cross-sectional view, tak;n along line v1-v1 in Fig. 4, of the catheter tip 

composed of a bundle of tubes; 
•. 

Fig. 7 shows a further embcdiment of a catheter tip; and 

F:g. 8 is a cross-sectional view of a carheter stem comalning needle and g?.Itde 

h.unina 
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I ~111 IUH IH Wdll . :Figure l illustrates the distal end irr:?crure 10 of a catheter including a catheter tip 

l l which is axially movable in a supporting 31eeve 12 which is connected.to a multi~lumen 

stem l-t having injection needles 15 secured thereto within the various lumina. Guided 

within a central g!Jide lumen 16 is an operating wire l 7 which is anchored to the catheter 

tip 11 and by means of which the latter can be axially displaced. In Fig. 1, the catheter tip 

is shown in a retracted position in which th~ irJec:ion needles 15 extending through 

longitudinal guide grooves 18 of the catheter tip are deflected outwardly to exposed ..... 

positions thereof in which they can puncrnre tissue surrounding the catheter. Preferab[y, 

the injection needles are pre-bent at their dis~al ends so as to facilitate rheir b~ing deflected 

outwardly by cam surfaces formed in the various guide grooves. The needles are 

preferably made of stairJess steels or special alloys lending them enough flexibility to be 

deflectable oun:v·ardly through the aetion of the catheter tip, yet making them also stiff 

enough to penetrate tissue. Tissue penetration can be optimized through use of suitably 

ground needles. 

In Fig. 2 illustrating a modification of the distal end structure 20 of the catheter, 

the catheter tip 11 is shown displaced fonvardly to an extended position in which the 

injection needles 15 ar~ disposed completely inside the guide grooves 13. This_ is the 

position for inserting the catheter into an artery or vein, such insertion being facilitated by 

a guide or so-called fixed wire 19 attached ro the front or leading end of rhe catheter. In 

the catheter shown in Fig. 2, the injection needles 15 are likewise combined in a bl!ndle 

and, as such, are secured to a single-lumen stem 22 interiorly thereof The operating \v-ir-e 

17 extends movably through the ir.ner space defined by the bundle of injection needles, 

and is guided by the needles. It is anchored to the catpeter tip 11 and is axially movable to 

extend :he catheter tip from C·r to retract it in:o the distal end portion of the catheter. 

Fig. 3 illustrates still a furth~r embodiment of the invention wherein the bundle of 

inject~on needles 15 is ax.:clly movable inside the single-lumen stem 14, and the c:ath~ter tip 

11 is £xedly cor:nected to tl:e single-lumea st~m 14 through the retainer sleeve I°2. 

D. .J • I • • • • I • I • fl .. , b ?4 h' h h . ~ l ;spose;.o »'.1m1n rne sing.e-.L:E1en stem his a lex1o~e m .e _, w ,Jc : . .a.s rear port101~s 01 

- .. -..-:-...., --.•'·'-.! !'1-~.:. :"' "'\ ... ~.-:- ': ...... :'".:i n...,o-'\~"'.=...,....~ .. • ~;'rha '1;:.· ... :~f:.s· h'll'-3 ,.,_.1 ,,:-;.,.? .. :- .t..., .-:,.. ... "T1~ f1,~."\-" 
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stem 14 in opposite directions wm cause the injection needles t<? be retracted into or 

extended from. respectively, the catheter tip 11. In order to give the di~tal end structure a 

ftjgh degree of flexibility. the distance bet\veen the catheter tip l 1 and the flexible tube 24 .. 

can be substantially greater than depicted in Fig. 3; which means that. in deviation from 

what is shown, the retainer sleeve 12 does not extend to- the region in \Vhich the flexible .. 

tube 24 is I?Ovable. In order to improve sliding a~ility, the flexible tube 24 preferably is 

coated \Vith an antifdction material. such as PTFE. for example. The same appF~s with 

respect ro the injection needles movable in the multi·lumen stem shown in Fig. l and in the 

single-lumen stem shown in Fig. 2. 

Frg. 4 shows still another embodimanr of the invention wherein the distal end 

structure 40 of the catheter includes a catheter tip consisting of a bundle of tubes 41 (see 

also Fig. 6) which eXtend to a. single-lumen tube 22 fixedly connected to the catheter tip 

through the retainer sleeve 12. The pre·ber:t injection needles 45 extend through. and are 

axially movably in the single-lumen tube 22 and the individual tubes 41. The irJection 

needles have a smaller diameter in the regions of che catheter tip and single-lumen stem 22 

than throughout the remaining part of the cathetar, which makes the front ends of the 

injection needles highly _flexible whilst at _the same .time assuring optima! stiffhess and 

flexibilit-; in the region of the catheter stern. The injection needles which are slidably 

supported in the single-lumen stem 22 preferably are coated with a suitable antjfiiction 

material. A center lumen within the bundle of injecdon needles 45 is preferably left free to 

accotl'.modate a guide wire 43 which extends further into a corresponding tube within tH'e 

tube bundle 41 and can protrude therefrom at the front end ·of the catheter. In order to 

reduce imcrna! friction and to allow medication to be injected at a Io .. ver pressure, the . . 
portions cf the iziJecHon needles 45 having the larger outer diameter may also have ···an 

inside diame-tet which is lerger than that of the needle points. Although Fig. 4 depicts the 

larger-diameter secticns of the injection needies likewise as spaced from the catheter tip a 
I 

;e!~tively $hOrt distance, it will be understood that these thicker sections of the needles 

' ~ - I 
1 

I d fr h ! ' ? d" • h • ~ 5~~cllh .. pre::trao:y oe space . om t .e support s.eeve 1- a greater ista:-ice in t .c interest ot 

... , - - -· -- -· ._,::.. :~:-,_. "'t ~:,.:::. ~~-i. .:::.,,, .. t;p . l:blisl-lslitl·leellt-1"1··,i1s,· -,B,···le(lel-nl.IR.lelplllalceCi -. .. ._ - ... - · ..... -... ; ... ~,... ;.,,;,. L .• -.... '--,;:...,J;.._,~;. "~ . 
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I lllllll llllll llll Ill llll Referring now to Fig. S of the dm•ings~there is shown therein an operating device 

: ·. 

fur cffocting ~xtension of the !njectior. needles. This operating device) generally designated 

-~vlth numeral 50, comprises essentially rwo parts 5-J. and 55 referred to herein as the 

stationary part 5-4 and as the movable part 55, respectively. The movable part 55 includes 

a [hrus! plunger 56 which is slidable in a cylinder 57 of tl:e stationary part 54 and has. 

connected thereto the extracorporal ends of the injection needles, the movable part 55 

includes medication inlets 59 and ·bores 58 pro~iding fiuid flow communication between 

~he medication inlets 59 and the corresponding injection needles. The movable part 55 

further includes a bore 60 which extends inro the guide volume within the catheter stem. 

The thrust plunger 56 has a thread ihreadedly engaged with a knurled nut 62 which is 

captively supported on the stationary part 54 and rotatable to displace the thrust plunger 

56 inwardly of the cylinder 57 and thereby effect a corresponding movement of the 

injection needles connected thereto. °!he cylinder 57 may be provided "l.Vith a scale 65 and 

the thru5t plunger 56 with an indicating lir.e 66 fer indicating the extent of plunger 

displacement and thereby allowing it to be accurately controUed. The cylinder 57 has 

connected thereto the catheter stem 22 which may have a stainless-steel wire mesh 52 

i~corporated therein in order to stabilize _it against undesirable longirudinal elongation and 

compr~s5ion while the irJectfon needles are being displaced. It should be noted that the 

operating device as illustrated in the drawing is speciaHy adapted for use with a catheter 

employing a distal end structure su·:h as hereinbefore described with reference to Fig. 4. 

If to be used together with a catheter empioying a distal end structure such .as 

shcwil in Fig. 3, rhe operating device 50 will have the flexible tube 24 instead of the 

bundle of injection needles connected to its thrust plunger 56, and there will be provided 

or.ly one medication. inlet 59 \vhich will be in fluid flow corr-.;-nunication \Vith the space 

A carheter utilizing a distal end stn:cture SL:Ch as sho1.vn in Fig. l or 2 will have· the 

I ' f h . . . •\ J I • • ,.. ' I ~xtraccrporaL enas o t, e lnJcCtlon neea;~s .-:cn .. 11ecte~ to tne stanor.ary pa.rt ::>4 ot tn.~ 
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operating wire 17 to effect longitudinal movement cf the catheter tip I I of the distal end 

structure. 

Although not shO\Vn in the drawings. the guide lumen for the guide wire may have 

its outlet located, not at the operating device, but ahead of it in the extracorporal region of 

the catheter stem, for which purpose the guide lumen is arranged eccentrically between the 

bundl~ of injection needles and the outer stem. 

Furthermore, the 3tem o°f the car.het~r _ rnay have connected thereto a stabilizing 
':. ·. 

wire which may be either molded into the ou~er jacket of the stem or, if the stem is a 

multi-~ume::i stem, may be mounted, prefera.bly glued, in place within a lumen. In Fig. 8 

which is a cross-sectional vie\v of a catheter having a single~lumen stem, the two lurnina 

for the guide wire and the stabilizing wire are shown, by way of exampie, as molded L.!to 

peripheral wall portions of the stem, wher~as the bundle of injection needles is arranged to 

be freely movable within the stem. 

The catheter tip can be made from various materic-Js, plastics as \veU as metal, 

ceramics or glass, and desirable maybe of a radio-opaque design. 

Furthermore. the luntlna wh:ch are movable withjn the catheter pieferably are 

sealed within the catheter against liquid reverse fl~w •. for. example by means of .suitable 

lubricants. 

In order to stabilize thd catheter stem. the latter may be torsioned; and in ordl!r to 

ensure that the injection needles will emerge from the catheter tip smoothly, the bundle of 

injection needles may be a.rri!.liged \.Vithin the catheter stem along an elongated helix_ This 

wili resuit L11 improved movabilityl especially if employed in combination with friction­

reducing lubrica..11ts. 

The functional operation of the injectiorr catheter can be optimized by attaching to 

the catheter, in a pr~viously proposed ma:'!ner, bal1~ons adapted !O fix the caiheter in 

position during an irJection. A.ngioplastic balloons ar:anged distally as well as proximally 

\Vith res;:;ect to the catheter tip will ::.lso imF:)ve the applicability of the catheter and, in 
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What is claimed is 

1. A catheter for injecting a fluid or medication into hollow organs and 

body cavities, particularly into coronary vessels and arteries, comprising a 

catheter tip adapted to be inserted into arteries, a catheter stem, a plurality of 

injection needles arranged in the catheter tip for relative movement of one with 

respect to the other, said injection needles having needle points which, in a re­

tracted position, lie inside the catheter tip a11d, in an extended position, lie ex­

posed in readiness for applying said fluid or medicine, an operating device con­

nected to the extracorporal end of the catheter and operable t-0 effect said rela­

tive movement, and openings formed in the catheter tip and allowing the nee~ 

dles points to protrude therefrom laterally as well as forwardly, said catheter 

stem being connected to one part of the operating device and the injection nee­

. dles ~eing connected to the other part the1·eof, the arrangement being such that 

movement of one of said two parts in a predetennined direction relative to the 

other effects a corresponding relative movement between the catheter tip and 

the injection needles, thereby causing the needle points to be moved to the 

extended positions thereof, 

characterized in that 
said injection needles (15; 45) are joined together as a bundle an~Jor combined 

by mo'Ying them into a tube and are such displaceable relative to the catheter 

tip. 

2. A catheter according to claim 1, 

characterized in that 
the i~jcction needles (15, 45) joined together as a· bundle are inserted, behind 

the distal i·egion of the catheter, into and connected to a flexible tube (24) of 

larger inside diameter, and that, together ·with said tube, they are axially 

n~ovab!e within the cathete1· stem (14, 22). ___ .. __ 

I lllllll llllll lllll l\1\111 1111 
* t L M S * 
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3. A catheter according to claims 1 or 2, 

characterized in that 

the injection needles (15, 45) will have a reduced wall thickness, but the same 
flow cross-section, in the distal region thereof. 

4. A catheter according to anyone of claims 1 to 3> 

characterized in that ·. ·. 

a guide wire (43) is guided in a guide lumen (60) defined within said bundle of 

injection needles (45; 45). 

5. A catheter according to claim 4, 

characte1ized in that 
said guide lumen (60) extends eccentrically between said bundle of needles and 

the catheter stem, said guide lumen opening outwardly at an extracorporal 
location before the operating device (50)_. 

6. A catheter according to claim 1, 

characterized in that 
the catheter (11; 41) has a guide wire (19) connected thereto at the distal end 

thereof. 

7. A catheter according to one or several of claims 1 to 6, 
characterized in that 

the bundle of injection needles (15) is fixed in position within the catheter stem, 

said catheter stem including a guidelumen (60) having extending therethrough 

an operating wh·e (17) for retracting and extending the cath~ter tip (11) 

respectively into and from the catheter stem. 

8. A catheter according to one or several of claims 1 to 7, 

characterized in that 

the catheter tip (41) con~ists of a bundle of stainless-steel tubes defining 

lu.mina which having the inj.ection needles (45) and a guide wire (43) extending 

thei•eth~ough. 

111111111111111111111111111111 
* C L M S * 
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9. A catheter according to anyone of claims 1 to 8, 
characterized in that 
the catheter tip has for1ned therein a central bore (32) and guide grooves 
communicating therewith, safd bundle of_ iujection needles (15) extending 
through said central bore (32) and being laterally extendible through said gttldo 
grooves (18). 

10. A catheter according to one or several of claims 1 to 9, wherein the 
catheter stem has a stainless-steel wire mesh (52) molded therein. 

11. A catheter according to one eir several of claims 1 to 10, wherein one 
-of said catheter stem and said multi-lwnen bundle has a stabilizing wire (67) 
incorporated 'ther~in. 

12. A catheter according to one or several of claims 1 to 11, wherein said 
operating device (50) includes a thrust plunger (56) f'o1· effecting displacement 
of the injection needles (15) or said operating wire (17), said thrust plunger (56) 
having a threaded portion (61) which is threadedly engaged with a knurled nut 
(62) operable to effect axial displacement of the thrust plunger, and said 
operating device including n1edication inlets (59) which communicate with the 
individual injection needles (15). 


