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The invention relates to a catheter formjectingafluid or medicine into hollo
organs and body cavities, parti&':ula.ny wio coronary vessels and arteries, comprising:

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

nezdles arranged in the catheter tip so as to permit relative movement therebetween, sai

injection needles having their needle points disposed inside the catheter tip in a retracte
position and having them protruding from the cathetertip in an exposed position fo
applying said fluid or medicine; an operating device mounted on the extracorporal end o

the catheter for effecting said relative movement; and openings formed in the catheter ti

" allowing the injection needles 10 prc.mde laterally as well as forwardly; said catheter st

being affixed to one part of the operating _device and the injection needles being affixed t
the other part thereof such that relative movement of the two parts toward one anothe
will cause the catheter tip and the injection needles to be displaced one relativg to th

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

position.

U.S. patent No. 3,598,119 discloses & 'nedlcai m;trument for adminis ring al
anaasthetic, wherein an injection neadle is guided in an inner coaxial lumen for msqrtion 0
the needle under the skin, and a biadder at the distal region can be inflated through 2z

outer coaxial lumen for holding the needle poiar fixed in position beneath the skin.
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ns and body cavities, parficularly into coronary vessels and
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ThisShee ﬁ%ﬁbﬂﬂﬁwplmﬂat es to a catheter for dnjecting a fluid or nedicine into

a catheter stem a plufality of inject

device for a fibrin agglutinant (FIBRI\'KLEBER ) utilizing three coaxzai tubes, the outer
one of which serves as a guide for the two inner tibes employed to introduce a two-
compcenent fibrin agglutinant which, afier commingling ar the distal region of the tubes, is
applied through an injection nesdle attached to one of the coaxial tubes. |

WO 92 10 142 discloses_.a.ca.theter including a multi-lumen catheter stem in which
needles are longitudinally movable to extend them through openings in the cathéter tip and
thereby insert them into surrounding tissue for the purpose of introducing therein, through
the needles, fiber-optical elements or thermic measuring elements, as the case may be. The
hollow needles are suitable for use in inserting flushing and suction appliances.

USs. patent No. 4,578,061 discleses a catheter for injecting a liquid into a vein or
artery tr-.rouch an extendible injection needle which is longitudinally movable in the front
end of the catheter and communicates with the axial lumen of the catherer so0 as, when
extended, to receive therefrom medication supplied thereto. A two-chamber system

provided within the catheter tip and mclur.'uv7 two ceaxial plungers which are

telescopically movable one withia the otkzr allows one of the pluagers to be employed t
extend the irjection needle, and allows the other plunger to be utilized for apclymg a
predetermined 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 longitudinally movable in a multi-
lumen stzm connectad to the catheter tip through a slesve mounted and cemented thereon.

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

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

considerable amount of friction generated if a piurality of injection needles within the

individeal lumens of the multi-lumen stem must be’ mo»ed over the full length ¢f the
ateter. If a multi-lumen tube made of 2 plastics matenial is being used, such re’ atively

high friction generatad cver such great length cax also create a problem insofar as it may -

-

injection needles 1o be precisely posit: oned within tissuz.



needl es arranged in the catheter .tiprgso as to permt relative novenent
t her ebetween, sai d I njection neeft es having their needle points

di sposed insi de g E;seh%a;%h%i Bl %Hg@cﬂéﬁﬁeﬁﬁ&ér%h‘%@ obwar@ﬂﬁ'sédr%«b%ﬁs havi ng
t hem protrudi ng he cathéetertip in an exposed position for
applying said fluid or nedicine; an operating device nounted on.the

extracorporal end of the catheter for effecting said relative novenent;
and openings forned in the catheter tip allowing the injection needl es
rfhis Sheet Has Been Replaced

to protrude laterally as well as forwardly: said catheter st erf?

To solve this object, in accordance with the invention, the injection needles are combined
eitherina cathetershaftor glued togetherand thus are longitudinally displaceable relative to

the catheter tip.

This arrangement allows surface friction to be greatly reduced to an extemt
according to the design of the catheter head or the bundle of injection needles,

respactively, thereby enabling a precise positicning of the injection needies within tissue

£
In one particular embodiment of the inventicn, the bundle of injaction nsedles is
P )

insarted, behind the distal region of the catheter, in 2 flaxible tube of larger inside diameter

-:

and is movable in the c4t‘1eter stem together with said tube. This arrangement has the

&
advantage that there are only two tubular lumina that ceaxially move relative to ezch other
and which, due to the way in which they are designed and regardless of whether they are

mads of suitable plastics materials or metals, will undergo no undesirable longitudinal

o
T me

e!cng'aﬁon or compression and thus, owing to the sm il amount cf ficiion genefated
between the two coaxially movabie lumina, will aticw the nyewov nesdles to be prop%ny
csizioned with lixtle effort, Provision is made for the bundle of imjecticn mesdles to
extend, between the catheter head and the coaxial lumira, in bundled form over a length

2ssuting, in conjunction with the good fexdbility of the bundled i z'uewm 2adles, a high
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E o one part of the operatlﬂg device and the injection needles
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move the inj SUEFS "H‘é@ﬁﬁ%ﬁ'&% oA thinesopels ﬁgéﬁ? sasme diametng f@ma@é&fes int the
posi tion. patent No. 3,598,119 discloses a nedical
i nstrunent fdnstakmgmrsﬁmr&otgsm to make them thinner and, hence, more flexible. The porttons of

the injection needles having the thicker walls may either extend throughout their whole
length through a tubular outer stem or may be cemented or scidered in place inside a
tubular inner lumen providing a larzer diametric flow volure all the way to the operating
device. This will result in considerable over-feed of fluid to the mjer*non needles and,
therefore, will allow the fluid to be 2pplied evenly. |

In accordance with a further embediment of the inve_mion, the catheter stem may
have a stainless-steel mesh molded therein, or a stabilizing wire may be incornorated in the
catheter stem or the multi-lumen bundie, respectively, in erder to provide improved
stability against undesirable longitudinal elongation or compression.

In order to facilitate the proper positiéning or directed guiding of the catheter,
there may be provided 2 guide wire guidsd in a guide lumen enveloped by the bundle of
injection needles. This guide lumen may 2lso be located eccentrically between the bundie
of needles and the outer stem of the catheter, with the guide wire exiting extracorporally
ahead of the operating device. If the catheter has no guide Iurwen guide wire may be
secured to the distal end of the catheter tip.

In accordance with still another embod..x ment resulting in very little friction
throughout the length of the catheter, t.... bundic of injection needles is affixed to the
catheter stam interiorly thereof or the imjection needles are affixed tc a multi-lumen stem
within the individual lumens thereof, an operating wire for retracting and extending the
catheter tip respectively into and from the catheter stem extendng through a guide lumen
provided w... in the catheter stem. In order to minimize the friction produced in éuiding
the injection needles within the catheter tip, the cathet p m", consist of a bundle of
stainless-steel tubes defining lumina through which extend the injection neadles énd, if
desired, a guide wire. This type of catheter tip is particularly suitable for use with pr;—bem
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ecticn nezdles or with needies made ¢f a material which i3 superalasiic andfor has
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si*.ape-;::é-:rs- ary properties. A particulardy advantagecus manner o
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anﬂmu “ml mmrei n an injection needle is @ided in an inner coaxial

l uenN"TOr 1 nsertion of t he needl e und&lg t he ski,n, ngya- bl adder , at the .
di Stral regi orfhEQughna camtrahibase chormegnin He catheter tip dadi By havimgntheoinjedian mgedles

the needl e point fixed in position beneath the skin.
tateraily issue through guide slots communicating with the central bore -

Obvicusly, if the catheter tip has therein a plurality of guide lumina, not all of these
need necessarily be occupied by injection needles. Rather, some of them may be available
to receive photoconductors for conducting luminous energy through the catheter and to
tissue, as needed to activate photo';energizeabh substances, if used. Or they may be
utilized to insertlcomrol and/c;:‘r measuring systems In case photoconductors are to be
employed, the operating device will have to be suitably medified so as to provide direc
access therethrough to the Iumina intended to receive the photoconductors. However,
provision also is mada for the guide luming to terminate extracorporally before the
operating device 5o as to enable the photoconductors, or also a guide wire, to be inserted
into thte catheter.

The operating device for such a catheter includss a thrust plunger for the injection

- needles or the operating wire, which thrust plunger has a threaded portion thereof
threadadly engaged with a knurled nut rotatable to effect axial movement of the plunger,

the operating devices also including medication poris communicaiing with the individual

R

injection neecles. It is aiso possible, however, to conirol the thrust movements of th
thrust plunger pneumaticaily, Iﬁydr_auiicaiiy cr elacirically by providing the operating
device with suitable drive means. Provisica may aiso be made for operating the thrust
plunger by foot. Such non-manual kinds of thrust-plunger drives are of particular
advartage if the operating device is provided with several medication ports. Preferably, the
- operating device is provided with a scals permitting the movements of the thrust plunger

to be closely controlled. Stops may be provided for limiting the movement of the thrust

plunger.

For special applications, the injection catheter may have aitached thereto, distally

1

and/or also proximally with respect to the catheter tip, a balloon for holding the carheter in

- L]

2 fixed position during an injection, and also a0 angioplastic balloon permitring a dilatation

0 be zerformed simultaneously with the injection.
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The German utility nodel No. G 89 13 761 di schoses an endoscopi c injection
device f.or a fibrin agglutinant (FI BRI NKLEBER ) utilizing three coaxial

tuhes, the outer one of which serves as a guide for the two inner tubes

enpl oyed to i ntevides; espactroscopesc depicas for melasunnzaggivutBeSnMCMratIQnsaandalPH-values
comm ngling at the distal region of the tubes, is applied through an

i nj ection needtigrbhaesied ako thadikef Ottit@umameathja‘ubxesatheter can alsd\Be%dplied through
142 di scloses a catheter including a multi-lumen catheter stemin which

needl es are 'Og%kétufﬂ Baly FranaBlendse Dtiarity e exdpleainaReRiendtases) iklgmmation
catheter tip a
sites, convolutions or the like. Furher advantages and features of the invention will
become 2pparert from the following description of preferred embodiments read in

conjunction with the claims and drawings.

Figure 1 shows a catheter tip which is movable in a catheter shaft to effect

retraction and extension of injection nesdies mounted in bundled form within several

lumina defined in the catheter stem,

Fig. 2 shows a catheter tip together with retracted injection needles mouanted in
bundled form within 2 single-lumen stem; |

Fig. 3 shows z ca ‘qeter dp fixedly connected to a single lumen stem movabiy
supporting therein a fexible tube which has secured thereto a bundle of injection neadles

movably guided in the catheter iip,

3.

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

o’

z single-lumen stem having a bundle of i m_;eﬁnor.- needles movably extending there through;
Fig. $ shows an operating device for displacing a bundle of injection needles within
a single-lumen stem;

Fig. 6 is a cress-sectional view, takar along line VI-V1 in Fig. 4, of the cathater ti

composed of a bundle of tubes;
Fig. 7 shows a further embcdiment of a cathet=r tip; and

is z cross-sectional view of a cathater stem containing needle and guids
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Q‘ﬂﬁﬁm ﬁ'biRFﬁac{ heminto surrounding ti ssu?for t he purpose of introducing
-t i fpeflh.. the needl es, fiber-optical e nts or thernj.c neasurin
e | ﬂe Figuse o sietes e seh ol ovrctuess| € G arcatiies sl ingn CRURSter o
i nserting flushing ang suction appliances. .U.S. patent No. ,
4,578, 061 di b¥thizels apially mevayle e spppYang dlgeve 17 éﬁhxéjﬂ 1srﬁC§m§cx¢éi, tg &multi-lumen
artery through an extendible injection need|le which,is |ongitudinally.

novabl e i n stA@& i+ &a¥ing injection neJ:edles 5 secured thereto within the various lumina. Guided .
within a central guide lumen 16 is an operating wire 17 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 the injection needles 15 extending through
longitudinai guide grooves 18 of the catheter tip are deflected outwardly 1o exposed
positions thereof in which they can puncfura tissue surrounding the catheter. Preferably,
the injection needles are pre-bent at their distal ends so as to facilitate their being deflected
ourwardly by cam su:faces formed in the varicus guide grooves. The needles are
preferably made of stainless steels or special alloys lending them enough flexibility to be
deflectable cutwardly through the action of the cathater 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 modificztion of the distal end structure 20 of the catheter,

&

the catheter tip 11 is shown displaced forwardly to an extended position in which the
injection needles 15 are disposed cozﬁplete&y inside the guide grooves 13. This is the
position for inserting the catheter into an ;aﬁery or vein, such insertion being facilitated by
a guide or so-called fixed wire 19 attached o the front or leading end of the catheter. In
the catheter shown in Fig. 2, the injection aeedles 15 are likewise combined in 2 bundle
and, as such, are secured to a single-lumen stem 22 interiorly thereof. The operating wire
17 extends movably through the inner space defined by the bundle of injection needles,
and is guided by the needles. It is anchored 10 the catheter tip 11 and is axially movable to
extend the catheter tip from or to retract it in<o the distal end portion of the catheter. '
Fig. 3 illustrates still a furthar embodiment of the invention wherein the bundle of
injection needles 13 is ax‘ally movable insice the single-lumen stem 14, and the catheter tip
L is fixecly éc::nected_ 1o the single-fumen stem 14 through the retainer sleeve 12.
Disposed within the single-lumen stem 14 is a fiexiole rube 24 which has rear portions of
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end of the catheter and communicates with t@e axi al lumen of the catherer

sa as, when extended, tp rgcei,ve therefrom nedi cation supplied thereto. A

t wo: chanber $§Mt bhin GRPSSItECHrastions Vit heusathe ayjectian, negdles &1 hedretrpctes into or
coaxi al plungers, which are  telescopically novable one within the other

al | ows one ¢KundedTamgesspeetyvalls thenspihiar tipol 1. lavarderdta giveithg distalendrataitere a
and allows the other plunger to be utilized for applying a -predeterm ned
dose of nedihigh degreemfdlryibilitye thnflistanicebereesnl the catheter up (1 and the flexible tube 24

can be substantially greater than depicted in Flg 3; which means that, in deviation from
what is shown, the retainer sleeve 12 does not extend to the region in which the flexible’
tube 24 is movable. In order to improve sliding ability, the flexible tube 24 preferably is
coated with an antifriction maferiél, such as PTFE, for example. The same applies with
réspect to the injection needles movable in the multi-lumen stem shown in Fig. 1 and in the
single-lumen stem shown in Fig. 2, |

Fig. 4 shows still another embodiment of the invention wherein the distal end
structure 40 of the catheter includes a catheter tip consisting of 2 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-bert injection needles 45 extend through, and are
axially movably in the single-lumen tute 22 and the individual tubes 41. The injection
needles have a smaller diameter in the regions of the catheter tip and single-lumen stem 22
than throughout the remaining part of the catheter, which makes the front ends of the
injection needles highly flexible whilst at the same time assuring optimal stiffness and
flexibility in the region of the catheter stem, The injectibn needles which are slidably
supported in the single-lumen stem 22 preferably are coated with a suitable antiffiction
material. A center lumen within the bundle of injection needles 45 is preferably left free to
accommodate a guide wire 43 which extends further into a corresponding tube within tHe
tube bundle 41 and can protrude therefrom at the front end of the catheter. In order to
reduce interna! friction and to allow medication to be injected at a lower pressure, the
portions ¢f the injection needles 45 having the larger outer diameter mey also have "'an
inside diameter which is larger than that of the needle points. Although Fig. 4 depicts the
larger-diameter secticns of the injéction nesdies Iikewise: as spaced from the catheter tip a
relatively short distance, it will be understeod that these thicker sections of the need}ies

should preerably be spaced from the supper sleeve '12__@___9_.}#3:[“%;_#5_{(.@\_:9__ in the interest of
" This Sheet Has Been Replaced -
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een Replace
le di scl oses a cat heter of t he I{]nd nmentioned herein
ﬁﬁm cat heter uti raJ ity ecti.on .need| es (ah r
| Referpagmoay FCh fﬁ FEREH ‘E‘%’érﬁ {H% Heesin@s qpsrating device
cat het er | through a sl eeve nDunted and cenented t hereon. Since a
catheter t ordm-nasmg, extensioatafitle oyewing jeedles skns opsratiag deyire.genesally designated
relatively long and, generally, may be about 1.2mto 1.6min length, there

will be a with nu umeral 30, comprises essentially two parts 54 and 55 referred to herein as the

stationary part 5+ and as the movable part 33, respectively. The movable part 55 includes

2 thrust plunger 56 which is slidable in a cylinder 57 of the 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 providing fluid flow communication between
he medication inlets 59 and the corresponding injection nesdles. The monable part 35
further includes a bore 69 which extends inro the guide volume wu‘nn the catheter stem.
The thrust plunger 56 has a thread threadedly engaged with a knurled nur 62 which is
captively supported on the stationary part 34 and rotatable to msplaca the thrust plunger
38 inwardly of the cylinder 57 and thereby effect a corresponding movement of the
injection needles connected thereto. The cyliader 37 may be provided with a scale 65 and
the thrust ptuncer 56 with an indicating lize 66 for indicating the extent of plunger
displacement and thereby allowing it to be accuraely controlled. The cylinder 57 has
conrected thereto the catheter stem 22 which may have a sainless-steel wire rresh 52
incorporated therein in order to stabilize it against vndesirable longinudinal elongation and
compression while the injection needles are being displaced. It should be noted that the
operating device as illustrated in the drawing is specially adapted for use with a catheter
employing a distal end structure such as hereinbefore described with reference to Fig. 4.

If to be used together with a catheter employing a distal end structure such,as
shown in Fig. 3, the operating device 50 will have the flexible tube 24 instead of the
buadie of injection needles ‘connected to its th.-‘ust'plunger 56, and there will be provided
orly one medication inlet 59 which will be in fluid flow communication with the sfazace
within the flexible tube 2 |

A catheter uiilizing a distal end structure such as showninFig. 1 or 2 will have the
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consi derabl e anmount of friction generatedl]iff a plurality of injection

ne¢dl es Wi t highebdiihg WA 171 fdhiaffec UgHREIELdMal (Svement of LR dend
over- the ful Idibl engfh o? the cat hgi?getr. T a mJIti-Fumen ?ﬁ%gmg%?ﬁ%%ﬁ end
pl astics nmat gfd,@lyrd s being used, such relatively high friction generated

over such great 1ength can also create a probleminsofar as it may result

e 1< | AT S OETESUENS GRTTH 8 i av
its cutlet located, not at the operating device, but ahiead of it in the extracorporal region of
‘the catheter stem, for which purpose the guide lumen is ar.-anged eccentrically between the
bundlz of injeétion_ neecles and the outer stem.

Furthermore, the stem of the catheter may have connected thereté a stabilizing
wire which may be either molded into the outer jacket of the stem or, if the; ;tem is a
multi;iumen stem, may be mounted, preferably glued, in place within a lumen. In Fig. 8
which is a cross-sectional view of a catheter having a single-lumen stem, the two lumina
for the guide wire and the stabilizing wire are shown, by way of example, as molded into
peripheral wall portions of the stem, whereas the bundle of injection needies is arranged to
be freely movable within the stern. |

The catheter tip can be made from various materials, plastics as well as metal,
ceramics or glass, and desirable maybe of 2 radic-opague design.

 Furthermore, the lumina which are movable within the catheter preferably are
sealed within the catheter against liquid reverse fiow, for example by means of suitable
lu’oricants. |

In order to stabilize the catheter stem, the larer may be torsioned; and in order to
ensure that the injection neadles will emerge from the catheter tip smoothly, the bundle of
injection needles may be arranged within the catheter stem along an elongated helix. Thi
will resuit in improved movability, especially if employed in combination with friction-
reducing lubricants.

The functional dperation of the' ijection catheter can be optimized by attachii*;g to
the catheter, in a previously propo;ed manner, baiioons adapted to fix the catheter in
position during an injection. Angioplastic balloons aranged distally as well as proximally
with resgect to the catheter tip will also imprave the applicability of the catheter and, in

partaiss paae hafp rey aazh hall, dilarnsian ¢4t - : 1
parucuian, may help to enzbia a balloen difzzztion to b2 parformed simultinesusly with an
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I's the principal object of the invention to obviace thesedrawbacks.

Has Been Re‘laced

\\ll\\\\ \\\I\\ o

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 ingerted 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 and, in an extended position, lie ex-
pozed in readiness for applying said fluid or medicine, an operating device con-
nected to the extracorporal end of the catheter and operable to effect said rela-
tive movement, and openings formed in the catheter tip and allowing the nee-
dles points to protrude therefrom laterally as well ag forwardly, said catheter
stem being connected to one part of the operating device a_nd. the injection nee-

-dles being connected to the other part thereof, the arrangement being such that

movement of one of said two parts in a predetermined 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 and/or combined
by moving them into a tube and are such displaceable relative to the catheter

tip.

2. A catheter according to claim 1,
characterized in that

the injection needles (15, 45) joined together as a bundle are ingerted, behind
the distal region of the catheter, inte and connected to a flexible tube (24) of
larger inside diameter, and that, together with said tube, they are axially

movable within the catheter stem (14, 22,
A



To solve this object, in accordance with the invention, the injection
needl és are conbined eitherin a catheter shaftor gl ued t oget her and thus
are longitudinally displaceable relative 9 he cat het éFhlstSh t Has Been Repla

W

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 clalms 1 to 3,

characterlzed in that

a guide wire (48) is guided in a guide lumen (60) defined within said bundle of
injection needles (45; 45).

5. A catheter according to claim 4,

characterized 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.

T 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 wire (17) for retracting and extending the catheter 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) consists of a bundle of stainless-steel tubes defining

lumina which having the injection needles (45) and a gmde wire (43) extending
therethrough.

. c L N s *



This arrangenent allows surface friction to be greatly reduced to an extent
accordi.ng to the design of the catheter head or the bundle of injection

needl es,

13

9, A catheter according to anyone of claims 1 to 8,

characterized in that

the catheter tip has formed therein a central bore (32) and guide grooves
communicating therewith, said bundle of injection needles (15) extending
through said central bore (32) and being laterally extendible through said guide
grooves (18).

10. A catheter according to one or several of claims 1 to 9, wherein the
catheter stem has 2 stainless-steel wire mesh (52) molded therein.

11. A catheter according to one or several of claims 1 to 10, wherein one
-of said catheter stem and said multi-lumen bundle has a stabilizing wire (67)
incorporated therein.

12. A catheter according to one or several of claims 1 to 11, wherein said
operating device (50) includes a thrust plunger (56) for 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 medication inlets (59) which communicate with the

individual injection needles (15).
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respectively, thereby enabling a precise positioning of the injection
needl es.wthin tissue I n oné parti cul'ar enbodi ment of the

i nviention, the bundle of injection rleddl-es is inserted behind the distal
region of the catheter, in a flexible tube of larger inside dianmeter and
is nmovable in the catheter stemtogether wth-said tube. This arrangenent
has the advantage CADHETEREIOR INUECTONG A FLID DRIMEDICA MBENT na that coaxially
nove rel ative to each other and which, due to the way in which they are
desi gned and regardl ess of V\th&EACfThey are

In an injection catheter, a bundle of injection needles may be moved relatively
to the point of the catheter. The point of the catheter is axially moved in relation to
the shaft of the catheter or, when the point of the catheter is fixed to the shaft of the
catheter, the bundle of injection needies moves in the longitudinal direction. For that
purpose, the points of the catheter may have different designs. The injection needles
within the catheter shaft may also have different designs and be guided in various
manners. In order to cause the injection needles to move relatively to the point of the .
catheter, an actuator controls the extention and the retraction of the injection needles
by controlled shifting of two parts movable relative to each other and at same time
allows medications to be delivered through medicament supply connections.
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made of suitable plasticg materials or netals, will undesgo no undesirable

| ongi t udi nal

of " friction generated between the two coaxi

el ongation*wor conpression and thus, owng'tp the small anount

|y novable liunmina will allow

the injection needles to be properly positiédied with litifle effort.
Provision is nmade for the bundle of injection needles tof extend, between

the catheter head and the §oaxial lumna, in bundled for
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assuring, in conjunction wth the good flexibility of the bundled injection
needl es.a high degree of “flexibility of the distal secti qﬂisgf,eeglhngeenTlplmd

cat'heter. 4 In order to increas

flexibility of the catheter further still, q{hﬁ i ndi vi dual ﬂmmmmml “l
i njection needl es preferably have thinner wall's, yet the sa [
flow vol unes, in the ' _
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distal region thereof so as to make them thi nner and, hence, nore flexible.

The portions of the injection needl es having the thicker
wal s may either extend throughout their whole : | ent h -
t hrough a tubul ar outer stemor nay be ceneqlgﬂ or soldered in place inside

a - tubul ar inner lunmen provi-ding a |larger dianetric flow

volunme all the way to the operating device. This wll
result in considerable over-feed of fluid to the injection needl es and,

therefore, will aIJOM/Fhe f#gid to be applied evenly.
In accordance with a ?urthe enbodi nent of the invention, the catheter stem
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have a stainless-steel nmesh nolded therein, or a stabilizing wire nmay be
i ncorporated in the catheter stem or the nmulti-Iunmen
bunidi e,. respectively, in order to provide inproved

stability agai nst undesirabl e |ongitudinal OE ation or conpression.

In order to facilitate the proper positioning-of directed guiding of the
cat heter, there may be provided a guide wire guided in a

gui de | unen envel oped by the bundl e of
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I nj ecti.on needles. This guide lumen may al so be | ocated eccentrically

bet ween the bundl e of needles and the outer stem of the
catheter, with the guide wire exiting extracorporally

ahead of the operating device. If the catheter has no guide |unen, a guide

wire may be secured to the distal end of the catheter tip.
In accordance with still another enbodinent resulting in very little
friction t hroughout the Iength of the catheter, the bundle

of injection needles is affixed to the

Katheter zur Injektion eines Fluids bzw. eines Arzneimittels

Die Erfindung betrifft einen Katheter zur Injektion eines Fluids bzw. eines
Arzneimittels in Hohlorgane und Kbérperhéhlen, insbesondere in Koronar-
geféfe und Arterien mit einer in die Arterien einfithrbaren Katheterspitze und
einem Katheterschaft sowie mehreren in der Katheterspitze verschiebbar an-
geordneten Injektionsnadeln, wobei die Nadelspitzen in einer eingezogenen Po-
sition innerhalb der Katheterspitze liegen und fiir die Applikation des Fluids
oder des Arzneimiitels in einer herausgeschobenen Position tiiber die
Kathetherspitze vorstehen, einer am extrakorporalen Ende angebrachten Bet-
tigungsvorrichtung, mit der die Nadelspitzen durch den Katheterschaft ver-
schiebbar sind und mit in der Katheterspitze vorgesehenen Offnungen mit Na-
delfithrungen, die sowohl einen nach seitlich als auch nach vorne gerichteten
Austritt der Injektionsnadeln zulassen, wobei die Injektionsnadeln an einem
im Katheter in Lﬁngsachse verschiebbaren Schlauch befestigt sind, der im Ka-
theterschaft verschiebbar ist, wobei der Katheterschaft am einen Teil sowie die
Injektionsnadeln am anderen Teil der Betdtigungsvorrichtung befestigt sind,
und bei relativem Verschieben der beiden Teile gegeneinander eine oder meh-
rere der Injektionsnadeln von der zuriickgezogenen in die nach aufien vorste-
hende Position durch eine relative Verschiebung der Katheterspitze und der
Injektionsnadeln zueinander bewegt werden.

Durch die US-PS 3 598 119 ist ein medizinisches Gerdt zum Verabreichen ei-
nes Anisthetikums bekannt, bei dem iiber ein koaxiales Lumen einerseits eine
Injektionnadel im inneren Lumen unter die Hautoberfliche gefithrt wird, und
andererseits eine im distalen Bereich angeordnete Blase iiber das koaxiale Au-
Benvolumen aufblasbar ist, um die Nadelspitze unter der Haut zu fixieren.

Durch das deutsche Gebrauchsmuster G 89 13 761 ist eine endoskopische
Injektionsvorrichtung fiir einen Fibrinkleber bekannt, bei der drei ineinander



catheter steminteriorly thereof or the injection needles are affixed to a
mutit-|lunmen stem within the individual |unens thereof, an
operating wire for retracting and extendi ng the cat het er
tip respectively into and fromthe catheter .gt.em extendi ng through a gui de
lumen provided within the catheter stem In order to
mnimze the friction produced in guiding the injection
needles within the catheter tip, the catheter tip nmay consist of a bundle
of koaxial gefiihrte Schlduche mit einer Zufiithivorrichtung versehen sind, wobei

der duflere Schlauch als Fihrung fiir die beiden Innenschliduche dient, durch
welche ein Zweikomponenten-Fibrinkleber zugefithrt und nach Vermischung
im distalen Bereich iiber eine an einem der koaxialen Schlduche befestigten In-
jektionsnadel appliziert wird.. '

Durch die WO 92 10 142 ist ein Katheter békannt, bei dem in einem mehrlumi-
gen Katheterschaft Nadeln ldngs verschiebbar sind, die iiber nach aufen
fiihrende Offnungen in der Katheterspitze in das umgebende Gewebe gestoBen
werden kénnen, um durch diese Nadeln faseroptische Elemente bzw. thermi-
sche Meflelemente in dem Gewebe zu plazieren. Die hohlen Nadeln sind ferner
auch zum Einfiihren von Vorrichtungen zum Spiilen und Absaugen geeignet.

Durch die US-PS 4 578 061 ist ein Katheter bekannt, um mit Hilfe einer aus-
fahrbaren Injektionsnadel in eine Vene oder Arterie eine Fliissigkeit zu inji-
zieren. Die Injektionsnadel ist am vorderen Ende des Katheters in Léngs-
richtung verschiebbar, wobei die durch das Lingslumen des Katheters zu-
gefithrte Medikation im ausgestoflenen Zustand der Injektionsnadel tber eine
kommunizierende Verbindung zugefithrt werden kann. Durch ein in der
Katheterspitze vorgesehenes Zweikammersystem, in welchem koaxial inein-

~ ander zwei Kolben verschiebbar sind, kann einerseits iiber den einen Kolben
die Injektionsnadel ausgestoflen, und andererseits iiber den zweiten Kolben ei-
ne bestimmte Dosierung der Medikation durch die Injektionsnadel appliziert
werden.

In der PCT/EP93/02 829 wurde bereits ein Katheter der eingangs erwéhnten
Art vorgeschlagen. Bei diesem Katheter werden mehrere Injektionsnadeln in
einem Mehrlumenschaft ldngsverschoben, wobei die Katheterspitze tiber eine
aufgesteckte und aufgeklebte Hiilse mit dem Mehrlumenschaft verbunden ist.

Da der Katheter zur Behandlung von Koronargefdfien und -Arterien verhalt-
nismifBig lang sein muf, und in der Regel etwa 1,2 m bis 1,6 m lang sein kann,
ergibt sich eine verhiltnisméi8Big grofle Reibung, wenn eine Vielzahl von Injek-
tionsnadeln {iber die gesamte Katheterlinge in den einzelnen Lumen des



stai nl ess-steel tubes defining |umna through which extend the injection
needl es and, if desired, a guide wire. This type of
cat.heter tip is particularly suitable for use with pre-bent

injecticn needles or with needles made of agmterial which is superelastic

and or

has -

shape-nmenory properties. A particularly

advant ageous manner of guiding the injection

Mehrlumenschaftes verschoben werden miissen. Von Nachteil erweist sich
auch, daf3 durch die verhéltnismifig hohe Reibung iiber die groBe Lidnge bei
der Verwendung von Kunststoffen fiir den Mehrlumenschlauch unerwiinschte
Liangsdehnungen oder Lingsstauchungen auftreten kénnen, die die genaue
Positionierung der Injektionsnad_eln' im Gewebe erschweren.

Der Erfindung liegt die Aufgabe zugrunde. diese Nachteile zu iberwinden.

Zur Losung sieht die Erfindung vor, daf die Injektionsnadeln in einem Biindel

durch Kleben oder Uberschieben eines Schlauches zusammengefaBit sind und

als solches relativ zum Katheterkopf verschiebbar sind.

Dadurch wird in vorteilhafter Weise erreicht, daf je nach Ausgestaltung des
Katheterkopfes bzw. des Biindelns der Injektionsnadeln, die Oberflichen-
reibung stark verringert werden kann und dadurch ein prizises Positionieren
der Injektionsnadel im Gewebe méglich ist.

Bei einer besonderen Ausgestaltung der Erfindung ist vorgesehen, daf} die zu
einem Biindel zusammengefafiten Injektionsnadeln nach dem distalen Bereich
des Katheters in ein in seinem Innendurchmesser gréferes flexibles Rohr ein-
gesetzt und mit dem Rohr im Katheterschaft verschiebbar sind. Durch diese
Ausgestaltung ergibt sich der Vorteil, dafl nur zwei koaxial zueinander ver-
schiebbare rohrférmige Lumina vorhanden sind, die aufgrund ihrer Ausgestal-
tung, sei es aus geeigneten Kunststoffen oder Metallen, keine unerwiinschte
Langsdehnung oder Lingsstauchung zeigen, und somit wegen der geringen
Reibung zwischen den beiden koaxialen Lumina die Positionierung der Injek-
tionsnadel mit geringer Kraft moglich machen. Dabei ist vorgesehen, daB das*
Biindel der Injektionsnadeln zwischen dem Katheterkopf und den koaxialen
Lumina iber eine Linge gebiindelt verlaufen, die wegen der leichten Flexibi-
litdt der gebiindelten Injektionsnadeln eine hohe Flexibilitit des distalen
Abschnitts des Katheters gewéhrleisten.

Um die distale Flexibilitat des Katheters weiter zu erhéhen, ist auch vorge-
sehen, die einzelnen'Injektionsnadeln im distalen Bereich bei gleichen Durch-
messervolumen diinnwandiger auszufiihren, wodurch sich diinnere und damit
flexiblere Injektionsnadeln ergeben. Der dickwandigere Teil der Injektions-



t hrough a central bore forned in the catheter tip and by having the
injection needles laterally issue through guide slots communicating wth
the central bore OQbviously, if the catheter tip has therein a
plurality of guide lumna, not all of these_gneed necessarily be occupied
by injection needles. Rather, sone of them nmay be available to receive
phot oconductors for conducting | um nous energy through the catheter and to
‘tissue, as needed to activate photo-energi zeabl e substances, if used. O

they ‘may be padeln kann entweder als Biindel weiter iiber die gesamte Linge in einem
rohrformigen AuBlenschaft gefiihrt sein, oder aber auch in ein rohrférmiges
Innenlumen eingekiebt oder eingelétet sein, um mit einem gréfleren Durchmes-
servolumen bis zur Betdtigungsvorrichtung weitergefithrt zu werden. Dadurch
wird erreicht, daB das zugefiihrte Fluid den Injektionsnadeln mit einem hohen
UberschuB zugefithrt wird, und dadurch gléichmifig appliziert werden kann.

Zur Stabilisierung gegen unerwiinschte Lingsdehnung oder Lingsstauchung
kann auch, nach einer weiteren Ausgestaltung der Erfindung, in den Katheter-
schaft ein Edelstahl-Drahtgeflecht eingespritzt sein, oder in dem Katheter-
schaft bzw. in dem Multilumenbiindel ein Stabilisierungsdraht eingebaut sein.

Zur Positionierung des Katheters bzw. zur gezielten Fithrung ist vorgesehen,
daB in einem in das Biindel der Injektionsnadeln eingebundenes Fiihrungs-
lumen ein Fithrungsdraht gefithrt wird. Dieses Fiihrungslumen kann auch
zwischen dem Nadelbiindel und dem AuBenschaft des Katheters exzentrisch
angeordnet sein, wobei der Fithrungsdraht extrakorporal vor dem Betdtigungs-
vorrichtung austritt. Bei dem Katheter ohne Fiithrungslumen ist vorgesehen,
daRB an dem distalen Ende der Katheterspitze ein Fithrungsdraht befestigt ist.

Eine sehr geringe Reibung iiber die Lange des Katheters ergibt sich auch bei
einer weiteren Ausgestéltung der Erfindung, bei der das Biindel der Injektions-
nadeln im Katheterschaft fixiert ist, oder ein Multilumenschaft Verwendung
findet, in dem die Injektionsnadeln in den einzelnen Lumen fixiert sind, und
bei dem ein Betitigungsdraht zum Einziehen und AusstoBen der Katheter-
spitze aus dem Katheterschaft durch ein Féhrungslumen im Katheterschaﬁ;_
verlduft. Zur moglichst reibungslosen Fithrung der Injektionsnadeln in der
Katheterspitze ist vorgesehen, da die Katheterspitze aus einem Edelstahl-
Rohrbiindel besteht, durch dessen Lumina die Injektionsnadeln und ggf. ein
Fithrungsdraht verlduft. Diese Ausfithrungsform der Katheterspitze ist beson-
ders vorteithaft fiir die Verwendung von vorgebogenen Injektionsnadeln, oder
von einem Nadelmaterial, welches superelastische Eigenschaften und/oder
shape-memory-Eigenschaften aufweist. Eine besonders vorteilhafte Fiihrung
der Injektionsnadeln in der Katheterspitze ergibt sich auch dadurch, daf das
Biindel der Injektionsnadeln durch eine zentrale Bohrung in der Katheter-



utilized to insert control and/or nmeasuring systens |In case photoconductors

are to be enployed, the operating device will have to be suitably nodified
so-as to provide direct access therethrough to the lumna intended to
recei ve the photoconductors. However, provgsion also is made for the

guide lumna to term nate extracorporally before the operating device so
as to enable the photoconductors, or also a guide wire, to be inserted
into the catdmtzer eingefiihrt untheeitfichadunch deiti der entraledd Bohaihgtlesmmuni-

ol udes a tiuots PRUAST QL AR LRS! O

Es ist offensichtlich, daf bei einer Vielzahl von Fiihrungslumen in der Kathet-
erspitze nicht alle mit Injektionsnadeln bestiickt sein miissen. Vielmehr kén-
nen einzelne Fithrungslumen auch fiir Lichtleiter benutzt werden, mit denen
Lichtenergie durch den Katheter an das Gewebe herangefiihrt werden kann,
um bei der Anwendung von photoaktivierbaren Substanzen die hierfiir erfor-
derliche Lichtenergie zuzufiihren. Auch ist die Einfithrung von Kontrll-
und/oder MefBsystemen vorgesehen. Bei einer solchen Ausgestaltung ist die Be-
titigungsvorrichtung entsprechend umzugestalten, damit die fiir die Licht-
leiter vorgesehen Lumina durch die Betidtigungsvorrichtung direkt zugénglich
sind. Es ist jedoch auch vorgesehen, extrakorporal vor der Betitigungsvor-
richtung die Fiihrungslumina enden zu lassen, um derartige Lichtleiter oder
auch einen Fithrungsdraht in den Katheter einfithren zu kénnen.

Die Betitigungsvorrichtung fiir einen derartigen Katheter hat einen Schub-
kolben fiir die Injektionsnadeln oder den Betdtigungsdraht, wobei der Schub-
kolben mit einem Gewinde fiir die Axialverschiebung mit einer Réndelmutter
versehen ist und an der Betdtigungsvorrichtung mit den einzelnen Injektions-
nadeln korrespondizrende Medikations-Ports vorgesehen sind. Es ist jedoch
auch moglich, die Vorschubbewegung des Schubkolbens pneumatisch, hydrau-
lisch oder elektrisch zu steuern, indem entsprechende Antriebsmittel an der
Betétigungsvorrichtung vorgesehen sind. Auch eine fuflbetétigte Schubkolben-
betitigung kann vorgesehen sind. Derartige nichtmanuelle Vorschubbetétigun-
gen sind insbesondere dann von Vorteil, wenn mehrere Medikations-Ports an
der Betatigungsvorrichtung vorgesehen sind. Die Betétigungsvorrichtung ist *
zweckmaBiger Weise mit einer Skalierung versehen, damit ein definierter und
kontrollierter Vorschubweg gewdhrleistet wird. Dabei kann durch Anschlige
fiir eine definierte Begrenzung des Vorschubweges gesorgt werden.

SchlieBlich ist fiir besondere Anwendungsfille auch vorgesehen, dafl an dem
Injektionskatheter distal und/oder auch proximal zur Katheterspitze sowohl
ein Fixierballon zur Verankerung des Katheters wihrend der Injektion als
auch ein angioplastischer Ballon angebracht sein kann, um gleichzeitig mit der

Injektion auch eine Dilatation durchfiihren zu kénnen.

Die Injektionsnadeln kénnen Lumina zum Einfithren von Kontroll- und Mefge-

-~

- o leriis z.3. Angissiope, Ultraschallmefigerite,



needl es or the operating wire, which thrust plunger has a threaded portion
thereof, threadedly engaged with a knurled nut rotatable to effect axial
novenent of the plunger, the operating devices also including medication
ports communicating with the individual injggtion needles. It is also
possi bl e, however, to control the thrust novenents of the thrust .plunger

pneunatical | ySperM%sq{uolﬁe?%ché{vi%tsglL?I% Ho%%gk%a%ng-r g(\)/vindei ﬁ%-wgrt%?ee g%tr%.pegoder
TemperaturmefBgerite und dhnliches. Selbstverstdndlich ist der Injektionska-
theter auch zum Einsatz durch Punktionskanile vorgesehen, um z.B. Tumore,
Metastasen, Entziindungsherde, Konvolute oder dhnliches zu behandeln.

Die Vorteile und Merkmale der Erfindung ergeben sich auch aus der nachfol-
genden Beschreibung von Ausfithrungsbeispielen in Verbindung mit den An-
spriichen und der Zeichnung. Es zeigen:

Fig. 1 eine in einem Katheterschaft verschiebbare Katheterspitze zur
Fithrung eines in mehreren Lumen des Katheterschaftes gehalterten
Biindels von Injektionsnadeln beim Ein- und Ausfahren;

Fig. 2 eine Katheterspitze mit eingezogenen Injektionsnadeln, welche als
Biindel in einem Einlumenschaft gehaltert sind;

Fig.3  eine an einem Einlumenschaft fixierte Katheterspitze mit einem in
dem Einlumenschaft verschiebbaren flexiblen Rohr, an welchem ein
in der Katheterspitze verschiebbares Biindel von Injektionsnadeln
befestigt ist;

Fig. 4 eine als Rohrbiindel ausgefiihrte Katheterspitze, welche an einem
' Einlumenschaft befestigt ist, durch welchen ein Biindel von Injek-
tionsnadeln verschiebbar ist;

Fig.5  eine Betdtigungsvorrichtung zum Verschieben eines Biindels von In-
jektionsnadeln in einem Einlumenschaft;

Fig. 6 ein Schnitt durch die aus einem Rohrbiindel bestehende Katheter-
spitze gemif Fig. 4;

Fig.7  eine weitere Ausfithrungsform einer Katheterspitze;

Fig.8  einen Schnitt durch einen Katheterschaft mit Nadellumina und
Fithrungslumina. |

In Fig. 1 ist das distale Ende eines Katheters dargestellt, bei dem eine Kathet-
erspitze 11 in einer Fixierhiilse 12 axial verschiebbar angeordnet ist. Die
Fiderhiilse 12 ist mit einem Mehrlumenschaft 14 verbunden, bei dem in
einzelnen Lumina Injektionsnadeln 15 befestigt sind. In einem zentralen



device with suitable drive neans. Provision may al so be made for operating
the thrust plunger by foot. Such non-nmanual kinds of thrust-plunger drives
are of particular advantage if the operatingsdevice is provided with
several nedication ports. Preferably, the operating device is provided
with a scale permtting the novenents of the thrust plunger to be closely
controlled. Stops may be provided for limting the novenent of the thrust

pl unger. Fihrungslumen 16 ist ein Betdtigungsdraht 17 gefiihrt, der in der Katheter-
spitze 11 verankert ist, und mit welchem die Katheterspitze in axdaler
Richtung verschoben werden kann. Bei der in Fig. 1 dargestellten eingezogenen
Position der Katheterspitze sind die Injektionsnadeln 15 durch Fithrungsnuten
18 nach auBen verschoben, in der sie in das den Katheter umgebende Gewebe
einstechen kénnen. Die Injektionsnadeln sind vorzugsweise derart ausgestal-
tet, dafl sie eine. gewisse Vorbiegung haben und dadurch leichter in der
Fihrungsnut nach auflen verschiebbar sind. Fiir das Nadelmaterial werden
vorzugsweise Edelstihle oder Sonderlegierungen benutzt, die eine ausrei-
chende Flexibilitdt und Steifigkeit haben, um einerseits durch die Wirkung der
Katheterspitze nach auflen verschoben werden zu konnen, die jedoch anderer-
seits ausreichend starr sind, um in das Gewebe einzudringen. Um optimal in
das Gewebe einzustechen, kénnen verschiedene Anschliffarten der Nadeln Ver-

wendung finden.

Die in Fig. 2 dargestellte Ausfiihrungsform eines distalen Endes 20 eines
Katheters zeigt eine Katheterspitze 11 in einer nach vorne herausgeschobenen
‘Position, so daB die Injektionsnadeln 15 innerhalb der Fiihrungsnuten 18 zu
liegen kommen. In dieser Position wird der Katheter in die Arterie oder Vene
eingefithrt, wobei ein an seinem vorderen Ende als sogenannter fixed-wire an-
gebrachter Fithrungsdraht 19 das Einfiiliren des Katheters erleichtert. Bei dem
Katheter gemif Fig. 2 sind die Injektionsnadeln 15 zu einem Bindel zu-
sammengefalt und als solches in einem Einlumenschaft 22 befestigt. Der Be-
tatigungsdraht 17 lduft im Innern des Biindels der Injektionsnadeln und wird
dabei von diesen gefiihrt. Er ist in der Katheterspitze 11 befestigt, so dafl durch
eine axiale Verschiebung des Betitigungsdrahtes 17 die Katheterspitze aus*
dem distalen Ende des_ Katheters herausverschoben oder hineingezogen

werden kann.

In Fig. 3 ist eine weitere Ausgestaltung der Erfindung dargestellt, bei der das
Biindel der Injektionsnadeln innerhalb des Einlumenschaftes 14 ldngsver-
schiebbar ist, und die Katheterspitze mit Hilfe,der Fixierhiilse 12 am Ein-
lumenschaft 14 in einer unverschiebbaren Position festgehalten wird. Inner-



For special applications, the injection catheter may have attached thereto,
distall]y and/or also proximally with respect to the catheter tip, a
bal | oon for holding the catheter in a fixed position during an injection,
and al so an angioplastic balloon permtting-&-dilatation to be perforned

si mul taneously with the njection. The injection needle |um na may
serve for inserting central and neasuring

halb des Einlumenschaftes 14 ist ein flexibles Rohr 24 vorgesehen, in dessen
vorderes Ende die riickwirtigen Abschnitte der Injektionsnadeln 15 eingelétet
oder eingeklebt sind, so daB die Injektionsnadeln durch ein axiales Verschieben
des flexiblen Rohres 24 im Einlumenschaft 14 in die Katheterspitze eingezogen
bzw. durch diese nach auflen verschoben werden kénnen. Der Abstand zwi-
schen der Katheterspitze 11 und dem flexiblen Rohr kann wesentlich linger
sein als in der Darstellung gezeigt, damit eine hohe Flexibilitit des distalen
Endes gewihrleistet ist. Das heifit, abweichend von der Darstellung greift die
Fixierhiilse 12 nicht bis zu einem Bereich in dem sich das flexible Rohr 24 be-
wegt. Um die Verschiebbarkeit zu erleichtern, ist auch vorgesehen, daf das fle-
xible Rohr 24 mit einer Gleitbeschichtung versehen ist, die z.B. aus PTFE be-
stehen kann. Dasselbe gilt auch fiir die im Mehrlumenschaft gemif Fig. 1,
bzw. im Einlumenschaft gema8 Fig. 2 verschiebbaren Injektionsnadeln.

Fig. 4 zeigt eine weitere Ausfithrungsform der Erfindung, bei der das distale
Ende 40 des Katheters eine aus einem Rohrbiindel 41 bestehende Katheter-
spitze aufweist, deren Querschnitt aus Fig. 6 hervorgeht. Die vorgebogenen
Injektionsnadeln verlaufen innerhalb der einzelnen Rohr des Rohrbiindels bis
zu einem Einlumenschlauch 22, der iiber die Fixierhiilse 12 mit der Katheter-
spitze fest verbunden ist. Der Durchmesser der Injektiqns_nadeln 45 ist im Be-
reich der Katheterspitze sowie im Bereich des Einlumenschaftes 22 diinner als
in dem restlichen Bereich des Katheters, wodurch eine hohe Flexibilitit der
vorderen Enden der Injektionsnadeln erreicht wird, und im Bereich des Kathe-
terschaftes eine optimale Steifigkeit sowie Flexibilitat gew&hrleistet ist. Die
vorzugsweise gleichbeschichteten Injektionsnadeln gleiten innerhalb des Ein-
lumenschaftes 22 und geben vorzugsweise in ihrer Mitte ein Lumen fiir einen
Fithrungsdraht 43 frei, der durch ein entsprechendes Rohr im Rohrbiindel der
Katheterspitze nach vorne austreten kann. Die durchmessergréBBere Verldn-
gerung der Injektionsnadeln 45 kann auch mit einem gréferen Innendurch-
messer als die Spitzen der Injektionsnadeln versehen sein, um die Durchflufi-
reibung herabzusetzen und das Medikament mit geringerem Druck injizieren
zu konnen. Auch bei dieser Darstellung ist der Abstand der durchmessergrd-
Beren Abschnitte der Injektionsnadeln von der Katheterspitze verhéltnisméafig
kurz dargestellt. Im Interesse einer erhéhten Flexibilit4t der Katheterspitze ist



devi ces, spectroscopes, devices for neasuring activities, concentrations
and PHvalues, thernoneters, and the like. O course, the injection
catheter can also be applied through puncture canals for the purpose of
treating, for exanple, tunors, netastases, igftlanmation sites,
cprrolutions or the like. Further advantages and features of the invention
Wi

es zweckmBig die verdickten Abschnitte erst in einem groBeren Abstand von

der Fixerhiilse 12 beginnen zu lassen.

Zur axialen Verschiebung der Injektionsnadeln kann eine Betdtigungsvorrich-
tung Verwendung ﬁnden, wie sie in Fig. § dargestellt ist. Diese Betétigungs-
vorrichtung'besteht_im wesentlichen aus zwei Teilen 54 und 55, wobei der Teil

54 als feststehend und der Teil 55 als beweglich bezeichnet wird. Der beweg- .

liche Teil 55 ist mit einem Schubkolben 56 versehen, der in einen Zylinder 57
eintaucht, und in welchem die extrakorporalen Enden der Injektionsnadeln be-
festigt sind, die iiber Bohrungen 58 mit Medikationsanschliissen 59 verbunden
sind. Ferner verlduft durch den beweglichen Teil 55 eine Bohrung 60, die in
das Fithrungsvolumen im Katheterschaft iibergeht. Auf dem Schubkolben 56
ist ein Gewinde angeordnet, auf welches eine Réndelmutter 62 aufgeschraubt
ist, die am feststehenden Teil 54 gefiihrt gehaltert wird, so da3 durch Drehen
dieser Ridndelschraube der Schubkolben mehr oder weniger in den Zylinder 57
hineingedriickt und damit die Injektionsnadeln verschoben werden konnen.
Am Zylinder 57 kann eine Skala 65 und am Schubkolben 56 ein MeBstrich 66
angebracht sein, um das MaB der Verschiebung feststellen und kontrollieren zu
kénnen. Mit dem Zylinder 57 ist der Schaft des Katheters verbunden, in wel-
chen ein Edelstah-Drahtgeflecht eingespritzt sein kann, um den Schaft gegen
eine unerwiinschte La‘ngsdehnung oder Léngsstauchung beim Verschieben der
Injektionsnadeln zu stabilisieren. In der dargestellten Form ist die Betdti-
gungsvorrichtung insbesondere fiir einen Katheter verwendbar, der ein distales
Ende gemiB Fig. 4 hat.

Bei einem Katheter mit einem distalen Ende gemif Fig. 3 ist das flexible Rohr
24 anstelle des Biindels der Injektionénadeln am Schubkolben 56 befestigt, und
auBerdem nur ein MedikationsanschluB 59 vorgesehen, der mit dem Innern des
flexiblen Rohres 24 in Verbindung steht.

Fiir einen Katheter mit einem distalen Ende gem48 den Fig. 1 und 2, sind die
extrakorporalen Enden der Injektionsnadeln mit dem feststehenden Teil 54 der
Betitigungsvorrichtung verbunden, der auch mit entsprechenden Anschliissen
fiir die Medikation versehen ist. Der bewegliche Teil 55 der Betétigungsvor-
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beconme apparent fromthe foll ow ng description of preferred enbodi nents
read in conjunction with the clains and draw ngs. Figure 1
shows a catheter tip which is novable in a catheter shaft to effect
retraction and extension of injection needl es nounted in bundl ed form
Wi t hin several -10-

richtung wirkt auf den Betdtigungsdraht 17, mit dem die Katheterspitze am
distalen Ende in Langsrichtung verschoben werden kann.

Obwohl in der Zeichnung nicht dargestellr, ist auch vorgesehen, dafi das
Fihrungslumen fiir den Fuhrung:araht nicht an der Betat1g1.m,<g'svorr1chtunnr
austritt, sondern vor dieser im extrakorporalen Bereich des Katheterschafces,
zu welchem Zweck das Fihrungslumen zwischen dem Nadelbiindei und dem
AuBenschaft exzentrisch gefiihrt ist. '

Schliefllich ist auch vorgeseheh, daf mit dem Schaft des Katheters ein Stabili-
sierungsdraht verbunden sein kann, der entweder in den Auflenmantel des
Schaftes eingespritzt, oder bei einem mehrlumigen Schaft in einem Lumen vor-
zugsweise durch Kleben befestigt ist. Bei dem in Fig. 8 dargestellten Schnitt
durch einen Katheter mit einem Einlumenschaft, sind beispielweise die beiden
Lumen fiir den Fihrungsdraht und den Stabilisierungsdraht in den Umfang
des Schaftes mit eingespritzt, wogegen das Biindel der Injektionsnadeln im
Innern des Schaftes frei verschiebbar angeordnet ist.

Fiir die Katheterspitze kénnen unterschiedliche Materialien Verwendung fin-
den, und zwar sowohl Kunststoff als auch Metall, Keramik oder Glas, wobei es
wiinschenswert sein kann, daB die Katheterspitze rontgendicht ausgefiithrt ist.

Ferner ist vorgesehen, dal die im Katheter verschiebbaren Lumen innerhalb
des Katheters gegen riickflieBende Fliissigkeiten abgedichtet sind, wobei z.B.
geeignete Gleitmittel diese Funktion iibernehmen kénnen.

Zur Stabilisierung des Katheterschaftes und um ein gleichm#figes Austreten+
der Injektionsnadel aus der Katheterspitze zu gew#hrleisten, ist auch vorgese-
hen, den Katheterschaft zu verdrillen, bzw. das Biindel _dei' Injektionsnadeln
im Katheterschaft lings einer langgezogenen Schraubenlinie zu ordnen. Da-
durch 148t sich die Verschjebbarkéit erleichtern, insbesondere in Verbindung
mit reibungsreduzierenden Gleitmitteln.

Der Funktionseinsatz des Injektionskatheters kann dadurch optimiert werden,
daR an dem Katheter in bereits vorgeschlagener Weise Ballons angebracht wer-
den, die den Katheter wihrend der Injektion fixieren. Auch angioplastische



| um na defined in the catheter stem Fig. 2 shows a catheter tip
together with retracted injection needles nmounted in bundled formwthin a
si-ngl e-1 unen stem Fig. 3 shows a catheter tip fixedly connected to
a single lumen stem novably supporting therklr a flexible tube which has
secured thereto a bundle of injection needles novably guided in the

cat heter zip; -

Ballons, die sowohl distal als auch proximal zur Katheterspitze angeordnet
sind, verbessern die Einsetzbarkeit des Katheters und kénnen insbesondere da-
zu beitragen, daB gleichzeitig mit einer Ballondilatation eine Injektion eines
Arzneimittels in dem betroffenen Gewebe ausgefiihrt werden kann.



Fig. 4 shows a catheter tip conposed of a bundle of tubes and fixedly
connected to a single-lunmen stem having a bundl e of injection needles
novabl y extendi ng there through; Fig. 5 shows an operating device
for displacing a bundle of injection needl within a single-lunen stem
Fig. 6 is a cross-sectional view, taken along line VI-VI in Fig. 4, of the
catheter tip conposed of a bundle of tubes;

Patentanspriiche

1. Katheter zur Injektion eines Fluids bzw. eines Arzneimittels in Hohl-
organe und Korperhshlen, insbesondere in Koronagefifle und Arterien mit
einer in Arterien einfiihrbaren Katheterspitze und einem Katheterschaft,
mehreren in der Katheterspitze verschiebbar angeordneten Injektionsnadeln,
wobei die Nadelspitzen in einer eingezogenen Position innerhalb der Katheter-
spitze liegen und fiir die Applikation des Fluids oder Arzneimittels in einer
herausgeschobenen Position iiber die Katheterspitze vorstehen, einer am extra-
korporalen Ende angebrachten Betitigungsvorrichtung , mit der die Nadelspit-
zen durch den Katheterschaft verschiebbar sind und mit in der Katheterspitze
vorgesechenen Offnungen mit Nadelfithrungen, die sowohl einen nach seitlich
als auch nach vorne gerichteten Austritt der Injektionsnadeln zulassen, wobei
die Injektionsnadeln an einem im Katheter in Léngsrichtung verschiebbaren
Schlauch befestigt sind, der im Katheterschaft verschiebbar ausgebildet ist,
wobei der Katheterschaft am einen Teil sowie die Injektionsnadeln am anderen
Teil der Betétigungsvorrichtung befestigt sind, und beim relativen Verschieben
der beiden Teile gegeneinander eine oder mehrere im der Injektionsnadeln von
der zuriickgezogenen in die nach auflen vorstehende Position durch eine rela-
tive Verschiebung der Katheterspitze und der Injektionsnadeln zueinander-
bewegt werden,

dadurch gekennzeichnet,

daB die Injektionsnadeln (15;45) zu einem Biindel und/oder durch Uber-
schieben eines Schlauches zusammengefait und als solches relativ zur Kathet-

erspitze verschiebbar sind.

A O



Fi'g. 7 shows a further enbodinment of a catheter tip; and Fig. 8is
a cross-sectional view of a catheter stemlchntaini ng needl e and gui de

| um na

* c L M S *

2. Katheter nach Anspruch 1,
dadurch gekennzeichnet,

dafl die zu einem Biindel zusammengefaflten Injektionsnadeln (15; 45) nach
dem distalen Bereich des Katheters in ein in seinem Innendurchmesser grifie-
res flexibles Rohr (24) eingesétzt und mit diesem im Katheterschaft (14, 22)
verschiebbar sind. _ N

3. Katheter nach Anspruch 1 oder 2,
dadurch gekennzeichnet,

dal} die Injektionsnadeln (15; 45) im distalen Bereich bei gleichem DurchfluB-
volumen diinnwandiger ausgefiihrt sind.

4. Katheter nach einem der Anspriiche 1 bis 3,
dadurch gekennzeichnet,

daf ein Fithrungsdraht (43) in einem in das Biindel der Injektionsnadeln (15;
45) eingebundenes Fithrungslumen (60) gefiihrt ist.

5. Katheter nach Anspruch 4,
dadurch gekennzeichnet,

daB das Fiithrungslumen (60) zwischen Nadelbiindel und Katheterschaft exzen-
trisch gefithrt ist, sowie extrakorporal vor der Betitigungsvorrichtung (50) aus-
tritt.

8. Katheter nach Anspruch 1,

dadurch gekennzeichnet,



Figure 1 illustrates the distal end structure 10 of a catheter including a
catheter tip 11 which is axially moYaple in a supporting sleeve 12 which
is connected to a nulti-lunen stem 14 having injection needles 15
secured thereto within the various |umna. Guided within a central
guide lunen 16 is an operating wire 17 which is anchored to the catheter
tip 11 and by neans of which the latter can be axially displaced. 'In Fig.

1, the catheter tip is shown in a retracted position in which the

i nj ecti on needdfbam Histaiemd@ndy dér Kagheterspitze (11; 41) ein Fithrungsdraht (19) be-

festigt ist.

7. Katheter nach einem _oc_ler mehreren der Anspriiche 1 bis 6,
dadurch gekennzeichnet,

daB das Biindel der Injektionsnadeln (15) im Katheterschaft fixiert ist, und da8
durch ein Fiihrungslumen (60) im Katheterschaft ein Betitigungsdraht (17)
zum Einziehen und Ausstoflen der Katheterspltze (11) aus dem Katheterschaft
verlduft.

8. - Katheter nach einem oder mehreren der Anspriiche 1 bis 7,
dadurch gekennzeichnet,

dafl die Katheterspitze (41) aus einem Edelstahl-Rohrbiindel besteht, durch
dessen Lumen die Injektionsnadeln (45) und ggf. ein Fiihrungsdraht (43) ver-
lautt. |

9. Katheter nach einem der Anspriiche 1 bis §,

dadurch gekennzeichnet,

daRB das Biindel der Injektionsnadeln (15) durch eine zentrale Bohrung (32) der

L]

Katheterspitze (31) eingefithrt ist, und seitlich durch mit der zentralen Boh-
rung kommunizierende Fiithrungsnuten (18) austritt.

10. Katheter nach einein oder mehreren der Anspriiche 1 bis 9,
dadurch gekennzeichnet,

daB in den Katheterschaft ein Edelstahl-Drahtgeflecht (52) eingespritzt ist.

HIIIIll |||II| i IIIII Il lIII



| ongi t udi nal gui de grooves 18 of the cathbt er tip are deflected outwardly
to exposed positions thereof in which they can puncture tissue
surroundi ng the catheter. Preferably, the injection needles are
pre-bent at their distal ends so as to facilitate their being deflected
outwardly by cam surfaces forned in the various guide grooves. The needl es
are preferably made of stainless steels or special alloys |ending them

enough flexihility t def l.ect able outwardl y through, t action of
Che Gat het or i p. ”yeRatierpdtisinaitaed; mehreten der' Afpritnt 12T,
dadurch gekennzeichnet,

dafl in dem Katheterschaft oder in dem Multilumenbiin_q_el ein Stabilisierungs-
. draht (67) eingebaut ist.

12 Katheter nach einem oder mehreren der Anspriiche 1 bis 11,
dadurch gekennzeichnet,

dafl die Betdtigungsvorrichtung (50) einen Schubkolben (56) fiir das Verschie-
ben der Injektionsnadeln (15) oder des Be_t_é'tigungsdrahtes (17) hat,

dafl der Schubkolben (56) mij: einem Gewinde (61) fiir die Axialverschiebung
mit einer Rindelmutter (62) versehen ist, |

und daf in der Betéitigungsvorrichtung mit den einzelnen Injektionsnadeln (15)
korrespondierende Medikationsanschliisse (59) vorgesehen sind.

A



enough to penetrate tissue. Tissue penetration can be optim zed through use
of suitably ground needl es. In-Fi-g. 2 illustrating a

~modi fication of the distal end structure{20 of the catheter, t he cat heter
tip 11 is.shown displaced forwardly to an ext.ended position in which the

I njection needles 15 are disposed conplq; ly inside the guide grooves 18.
This is the position for inserting the §1heter into an artery or vein,
such. i.nsertion being facilitated by a guide or so-called fixed wire 19
attached to the front or |eading end of the. gdtheter. In

KATHETER ZUR INJEKTION EINES FLUIDS BZW. EINES ARZNEIMITTELS
- ' Zusammeniassung

Fiir einen Injektionskatheter ist vorgesehen, daf} ein Biindel von Injektionsna-
deln relativ zur Katheterspitze verschiebbar ist, wobei entweder die Katheter-
spitze axial zum Katheterschaft oder, bei fest mit dem Katheterschaft ver-
bundener Katheterspitze, das Biindel der Injektionsnadeln léngsverschoben
wird. Zu diesem Zweck kénnen die Katheterspitzen unterschiedlich ausgebildet
sein und auch die Injektionsnadeln innerhalb des Katheterschaftes unter-
schiedliche Formgebung und Fithrung haben. Zur Betiitigung der Relativ-
verschiebung der Injektionsnadeln zur Katheterspitze ist eine Bet4tigungs-
vorrichtung vorgesehen, die tiber eine kontrollierte Verschiebung zweier zu-
einander beweglicher Teile das Ausfahren und Einziehen der Injektionsnadeln
steuert und gleichzeitig {iber Medikationsanschliisse die Applikation von Medi-

kan:_tenten zulafit.



the catheter shown in Fig. 2, the injection needles 15 are |ikew se
conbined in a bundle and, as such, dréldsecured to a single-lumen stem 22
interiorly thereof. The operating wire 17 extends novably through the

i nner space defined by the bundl e of injection needles, and i s guided by
the needles. It is anchored to the catheter tip 11 and is axially novable
to extend the catheter tip fromor to retract it into thg distal end

portion of the catheter.
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Fig- 3 illustrates still a further embodi ment of the invention wherein the

bundl e . of I njection needles 15 is axiaIQy qpvable I nsi de the single-I|unen
stém 14, and the catheter tip 11 is fixed(y connected to the single-Ilunmen
stem 14 through the retainer sleeve 12, D sposed wthin the
single-lumen stem 14 is a flexible tube 24 which has rear portions of [err]
Into and secured, i.e crnented or soldered, to a front :
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stem 14 in opposite directions will cause the injection needles to be
retracted into or extended from respectively, the catheter tip 11. In
order to give the distal end structure a.3/’&igh degree of flexibility, the
di stance between the catheter tip 11 and the flexible tube 24 can be
substantially greater than depicted in Fig. 3; which nmeans that, in
deviation from what is shown, the retainer sleeve 12 does not extend to

the region in which the flexible
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t'ube 24 i's novable. In order to inprove sliding ability, the flexible tube

24 preferably is coated with an antifgiction material, such as PTFE, for
"exanpl e. The sane applies with redbdh to the injection needl es novabl e
inthe multi-lumen stemshown in Fig. 1 and in the singl e-1umen stem
shown in Fig. 2. Fig. 4 shows still another enbodi nent of the

i nventi on wherein the distal end structure 40 of the catheter includes a
catheter tip consisting of a bundle of tubes 41 (see
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al so. Fig. 6) which extend to a single-lunen tube fixedly connected to

t he;catheter tip through the retainer s: Feve 1%b TREPDAEEDE .

needl s 4 m Coas axially nmov DéReibhe, S ’

t ube m@@i@?)n |{/|Ld‘l':§a t s 41. The injecti prgx Cips _H@s lj?’?égvz‘i‘ ’Qrﬁﬁigbérm
di ane r ﬁgl on - Pagd -cat-heter ti p and >|§ggjtre‘ N .20 palged. Q
thro (i\ﬂ_ dmn ‘geaged ofdthe catheter, whigh nﬁ s thi'ef??'?r httagxa .....
of t dw"é@?l ' BAssTe edi &P%P‘bhly | eki bl e whilslt at fha'sanEegidast. tm@ugdcpg
opti ‘gﬁ P nes $28pdd- 1 tomaiged Li.t.y| i n the regi or] (HA he catheter a}em The
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A CATHETER FOR I\UECTING A FLUID OR MEDICINE

The invention relates to a catheter for injecting 2 fluid or medicine into hollow
organs and body cavities, particularly into cérona_ry vessels and arteries, comprising: a
catheter tip adapted to be inserted into arteries; a cathe':er stem; a plurality of injection
needles arranged in the catheter tip so as to permit relative movement therebetween, said
injection needles having their needle points disposed inside the catheter tip in a retracted
position and having them protruding from the cathétertip in an exposed position for
applying said fluid or medicine; an operating device mounted on the extracorporal end of
the catheter for effecting said relative movement; and openings formed in the catheter tip
allowing the injection needles to protrude laterally as well as forwardly; said catheter stem
being affixed to one part of the operating device and the injectfon needles being affixed to
the other part thereof such that relative movement of the two parts toward one another
will cause the catheter tip and the injection needles to be displaced one relative 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 medical instrument for administering an
anaesthetic, wherein an injection needle is guided in an inner coaxial lumen for insertion of
the nesdle under the skin, and a bladder at the distal region can be inflated through an

outer coaxial lumen for holding the needle point fixed in position beneath the skin.
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supported in the single-lumen stem 22 preferably are coated with a suitable
anti.friction material. A center -lumen within the bundle of injection
needl es 45 is preferably left free to acconmodate a guide wire 43 which
extends further into a corresponding tube within the tube bundle 41 and
can protrude therefromat the front end of the catheter. In order to

reduce internal friction and-to allow nedication to be injected at a | ower

pressure, the 2

The German utility model No. G 89 13 761 dxscloses an endoscopzc mjectzod
device for a fibrin agglutinant (FIBRINKLEBER ) utxhzmg three coaxxal tubes, the outer
one of which serves as a guide for the two inner tbes employed to introduce 2 two-
companent fibrin agglutinant which, after commingling at the distal region of the tubes, is
applied through an injection neadle attached to one of the coaxial tubes.

WO 92 10 142 discloses a catheter including a2 multi-lumen cathetar stem in which
needles are longitudinally movable to extand them through openings in the cathetar tip and
thereby insert them into surrounding tissue for the purpose';of introducing therein, through
the nesdles, fiber-optical elemeunts or tharmic measuring glgments, as the case may be. The
hollow nesdles are suitable for usa in h-:zsertin'g flushing and suction appliaaces.

U.S. patent No. 4,578,061 discloses a catl;;e't.er for injecting a liquid into a vein or
artery through an extendible injection needle which is léngitud'mally movable in the front
ead of the c;thecer and communicates with the gxiai lumen of the catheter so as, whea
extended, to receive therefrom medication supplied therato. A two-chamber system
provided within the catheter tip and including two coadal plungers which ars
telescopically movable one within the other allows one of the plungers to be employed to
extend the injection needle, and allows the other plunger to be utilized for applying a
predetermined dose of medication l:hrouah the injection nesdle.

PCT/EP93/02,829 discloses a cathater of the kind ;nen*toned herain 1m..tally Ttus
catheter utilizes a plurality of injection nesdles which are lo nglmdmally movableina muht-
lumen stem connected to the catheter tip through a sl's.'eve mountad and cemented thereon.

| Since a catheter to be usad in treating coronary vessels and arteries must be
relatively long and, . generally, may be about 1.2m to 1.6m in length, there wilf be a
considerable amount of friction generated if 2 plurality of injection ﬁeedles w1thm the
individual lumens of the multi-lumen stem must be moved over the full leagth ;Jf the
cathater. Ifa mulu-lumen tube made of 2 plasucs material is bexno used such rela.twely.
high friction generated ove-" such graat [e'lcfh can also’ create a problem insofar as it may
rasule in undesirable longirudinal elongation or comprassion making it difficule for the

injection needles to be precisely posicioned within tissue. This is th 5
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portions of the injection needles 45 having the |arger outer dianeter may
al so have an - inside diameter which is larger than that of the needle
poi nts. Although Fig. 4 depicts the | ar-ger - di ameter sections of the
i njection needles |ikewse as spaced fromthe catheter tip a relatively
short distance, it wll be understood that these thicker sections of the
needl es should preferably be spaced fromthe support sleeve 12 a greater
di stance in the interest of [err:’] flexibility at the catheter tip.

It is the principal object of the invention to obviate thesedrawbacks.

To solve this object, in accordance with the iriventiqﬁ; the injection needles are combined
eitherina catheter shaftor glued togetherand thus are longitudinally displaceable relative to
the catheter tip. ’

This arrangemenf allows surface friction to be greatly reduced to an extent
according to the design of the catheter head or the bundle of injection neadles,
respectively, thereby enabling a precise positioning of the injection needles within tissue.

In one particular embodiment of the invention, the bundle of injection nesdles is
inserted, behind the distal region of the catheter, in a flexible tube of larger inside diameter
and is movable in the catheter stem together with sa;:i tube. This arrangament has the
advantage that there are oaly two tubular luniina that coaxially move relative to each othér
and which, 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 undesirable longitudinal
elongation oc comprassion and thus, owing to the small amount of friction gener_a:.ted o
between the two coaxially movable lumina, will allow the injection needles to be prop:e_rly
positioned with little effort. Provisicn is made for the buﬁdle of inject'icn needles to
extand, benwesa the catheter head and the coaxial lumina, in bundled form over a length
assuring, in cogjunction with the gocd flextility of the bundled injéction naz2dles, a high

degras of dexibility of the distal saction of che catheter.
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Referring now to Fig. 5 of the drawings, there is shown therein an _
operating device for effecting extension of the injection needl es. This
operating devicé, generally designated wth nuneral 50, conprises
essentially two parts 54 and 55 referred to herein as the stationary part
54 and as the novable part 55, respectively. The novable part 55 includes
a thrust plunger 56 which is slldable in a cylinder 57 of the statlonary

part 54 and has A

In order to increase the distal fexibilicy of the catheter further still, the individual
injection needles preferably have thinner walls, yet the same diametric flow volumes, in the
distal ragion thereof 5o as to make them thinner and, hence, more flexible. The p(;rtions of
the injection needles having the thicker walls may either extend throughout their whole
length through a tubular outer stem or may be cemented or scidered in place inside a
tubular inner iumen providing a larger diametric flow volume all the way to the operating
device. This will result in considerable ovar-feed of fluid to the injection needles and,
therefare, will allow the fluid to be applied evenly.

In accordance with a further embediment of the invention, the catheter stem may
have a stainless-stae! mesh molded therein, ora stakilizing wire may be incorporated in the
catheter stem or the multi-lumen bundie, respectively, in erder to provide improved
stability against undesirable longt tudinal elongation or compression.

In order to facilitate the proper positioning or directed guiding of the catheter,
there may be provided 2 guide wire guided in a guide lumen eaveloped by the bundle of
injection ne=dles. This guide lumen may also be located eccentrically betwee'x the bundle
of needles and the outer stem of tbe catheter, with the guide wire ex.mng extracorporally
ahead of the operating device. If the catheter has no guide lumen, 2 guide wire may be
secured to the distal end of the catheter tip.

In accordance with sill another embodimen: resulting in very linle friction

woughout the !ength of the catheter, t}xe bu.ndlc’of injection needles is affixed to the
catheter stem inteciorly thereof or the injectidn needles are afixed to a multi-lumen stem
within the individual lumens therecf] an operating wire for retracting and extending the
catheter tip respectively into and from the catheter stam extending through a gmde lumen
provided wichin the catheter stam. In ocder to minimize the fncuon produced in gutdmg
the injection needles within the catheter tip, the catheter tip may consist of 2 bu.ndle of
stainless-sieel tubes .d efining lumina through which extend the injection needles and if
desired, a guide wira. This type of catheter tip is particularly suitable for use with pré-beat
injection needles or with ;zeed{es made of a material whick is superelastic and/or has
shape-memory properties. A parzicularly advantageous manner of guiding the injection.

nesdles within the cathater iip is ais0 obtained by inserting the bundle of injection needles
This is the replacement sheet
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connected thereto the extracorporal ends of the injection needles, the
movabl e part 55 I ncl udes nedication inlets 59 and bores 58 providing
fluid fl ow communi cati on between the nedication inlets 59 and the
correspondi ng injection needles. The novable part 55 further includes a
bore 60 which extends into the guide volunme within the catheter stem The
thrust plunger 56 has a thread threadedly engaged with a knurled nut 62 -
which is captively supported on the-%tationary part 54 and rotatable to
di spl ace the thrust plunger

tarough a central bore tormed in the catheter tip and by having the injection needles
laterally issue through guide slots communicating with the central bore. -

Obviously, if the catheter tip has therein a plurality of guide lumina, not all of these
need necessarily be occupied by injection nesdles. Rather, some of them may be available
to receive photacoaductors for conducting luminous energy through the catheter and to
tissue, as nesded to activate photo-'energizeable substances, if used. Or they may be
utilized to insert control and/or measuring systems. 'fn case photoconductors are to be
employed, the operating device will have to be sditably modified so as to provide direct
access therethrough to the lumina intended to receive the photoconductors. However,
provision also is made for the guide lumina to 'té'nninace extracorporally beforz the
operating device so as to enable the photocondtfr:ctors. or also a guide wire, to be inserted
into the catheter.

fhe operating device for such a catherar includas a thrust pluagsr for the injection
nesdles or the operating wire, which thrust plunger has a threaded portion thereof
threadedly engaged with a knurled nut rotatable to effact axial movement of the plunger,
the operating devices also including medication poris communicating with the individual
injection needles. It is also possible, however, to coptrol the thrust movements of the
thrust plunger pneumatically, hydraulically or electrically by providing the operating
device with suitable drive means. Provision may ’gls:: 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 provided with several medication ports. Preferably, the
operating device is provided with a scale permitting the movements of the thrust plunger
to be closely controlled. Stops may be provided for limiting the movement of the thrust
plunger. )

For special applications, the injection catheter may have attached thereto, distally
and/or also proximally with respect to the catheter tip, 2 balloon for holding the catheter in
a fixed position during an injection, aad also an angioplastic balloon permitting a dilétation
to be parformed simultaneously with the injection.

The injection nesdle lumina may secve for inserting control and measuring
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56 inmardly of the cylinder 57 and thereby effect a correspondi ng novenent
of 'the' injection needles connected thereto. The cylinder. 57 may Dbe
provided with a scale 65 and the thrust plunger 56 with-anindicating
line 66 for indicating the extent of plunger di spl acenent and t hereby
allowing it to be accurately controlled. The cylinder 57 has connected .
thereto the catheter stem 22 which nmay have a stainless-steel wire nmesh 52
i ncorporated therein in order to stabilPze it agalnst undesi rabl e

| ongi t udi nal el ongati on and

devices, spectroscopes, devices for measucing activities, concentrations and PH-values,
thermometers and the like. Of course, the injection catheter can also be applied through
puncture canals for the purpose of treating, for example, tumors, metastases mﬂammatxon
 sites, convolutions or the like. Further advantages and features of the invention will
become apparent from the following description of preferred embodiments read in

conjunction with the claims and drawings.

Figure 1 shows a catheter tip which is movable in a catheter shaft to effect
retraction and extension of injection needles mounted in bundled form within several
lumina defined in the catheter stem;

Fig. 2 shows a catheter tip together with retracted injection needles mounted in
bundled form within a single-lumen stem;

Fig. 3 shows a catheter tip fixedly comecte§ to a single lumen stem movably
supporting therein a flexible tube which has secured thereto 2 bundle of injection nesdles
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 extending there throzs_gh;

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, taken along line VI-VI in Fig. 4, of the catheter tip
composed of a bundle of tubes; ‘

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

Fig. 8 is a cross-sectional view of a catheter stem contairizg needle and guids

lumina
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conpression while the injection needles are being displaced. It should be
noted that the operating device as illustrated in the drawing is
special |y adapted for use with a-catheter. enploying a distal end structure
such as hereinbefore described with reference to Fig.. 4. If to be
used together with a catheter enploying a distal end structure such as
shown in Fig. 3, the operating device 50 will have the flexible tube 24

i nstead of the bundle of injectlon needl es connected to its thrust plunger

56, and there w || Rr ded
: F gure uStrates the distal end structure 10 of a catheter including a catheter tip

L1 which is axially movable in a supporting slesve 12 which is connected to -2 multi-lumen
stem 14 having injection needles 15 secured thereto within the various lumina. Guided
within a central guide lumen 16 is an operating wire 17 which is anchored to. the catheter
tip L1 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 the injection needles 15 extending through
longitudinal guide grooves 18 of the catheter tip are deflected ourwacdly to exposed
positions thereof in which they can puncture tissue surrounding the catheter. Preferably,
the injection needles are pra-bent at their distal ends sé- as to facilitate their being deflected
outwardly by cam surfaces formed in the variou;_ guide grooves. The needles are
preferably made of stainless steels or special alloys Ie:ndi_ng them enough flexibility to be
deflectable outwardly through the action of the catheter tip, yet making them also stiff
enough to penetrate tissue, Tissue ﬁenetra.tion can.be optimized through use of suitably
ground needles. |
In Fig. 2 illustrating 2 modification of the distal end structure 20 of the catheter,
the catheter tip 11 is shown displaced forwardly to an extended position in which the
injection needles 15 are disposed complately inside the guide grooves -18. 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 a.ttaéhed to the front or leading end of the catheter. In
the catheter shown in Fig. 2, the injection nesdles l), are likewise combined in a buadle
and as such, are secured to a single-lumen stem 2 mtenorly thereof. The operating wire
17 extends movably through the inner space defined by the bundle of injection needles,
and is guided by the needles. It is anchored to the catheter tip 11 and is axially movable to
-extend the catheter tip from or to ratract it into the distal end portion of the catheter. .
~ Fig. 3 illustrates still a further embodiment of the invention wherein the bundle of

injection needles 15 is axially movable inside the single-lumen stem 14, and the catheter tip .
11 is fixedly connected to the single-lumen stem 14 through the retainer sleeve 12.
Disposad within the single-lumen stem 14 is a flexible tube 24 which has rear portions of
the injection neadles 15 inserted into and secured, i.e. cemented or soldered, to a front

pection of the tube so that axial movement of the flexible tube 24 within the single-lumea
'mhhmemmmmMMSma

Date: - § 0CT 9%



only one nedication inlet 59 which will be in fluid fl ow conmuni cation
wi'th tthe space wthin the flexible tube 24 . : A-catheter utilizing
a distal end structure such as shown in Fig. .l or 2 will have the
extracorporal ends of the injection needl es connected to the stationary
part 54 of the operating device 50 which, for this purpose, wll have .
correspondi ng nedication inlets fornmed therein. The novable part 55

will in this case, act upon the 8 .

stem 14 in opposite directions will cause the injection needles to be retracted into or
extended from, respectively, the cathetec tip 1 1. In order to give the distal.end structure a
high degrée of flexibility, the distance between the catheter tip 11 and the flexible tube 24
can be substantially greater than depicted in Fig. 3; which means that, in c'{ew’ation from
what is shown, the retainer sleeve 12 does not ex:_end to the region in which the flexible
tube 24 is movable. In order to improve sliding ability, the flexible tube 24 preferably is
coated with an antifriction material, such as PTFE, for example. The same applies with
respect to the injection needles movable in the multi-lumen stem shown in Fig. 1 and in the
single-lumen stem shown in Fig. 2. 3

Fig. 4 shows still another embodiment of the invention wherein the distal end
structure 40 of the catheter includes a catheter tip consistir;g of a bundle of tubes 41 (ses
also Fig. 6) which extend to a single-lumen tbe 22 ﬁx'edly connected to the catheter tip
through the retainer sleeve 12. The pre-bent injection nesdles 45 extend through, and are
axially movably in the single-lumen tube 22 and the individual tubes 41. The injection
needles have a smaller diameter in the regions of the catheter tip and single-lumen stem 22
than throughout the remaining part of the catheter, which makes the front ends of the
injection needles highly flexible whilst at the same time assuring optimal stiffness and
flexibility in the region of the catheter stem. The injection’ ;needles which are slidably
supported in the single-lumen stem 22 prefarably are coatad with a suitable antifriction
material. A center lumen within the bundle of injection needles 45 is preferably left free to
accommodate a guide wire 43 which extends further into 2 corresponding tube within the
‘tube bundle 41 and can protrude therefrom at the front end of the catheter. In order to
reduce internal friction and to allow medication to be injected at a lower pressure, t.he
portions of the injection needles 45 having the larger outer diameter may also have 2n
inside diametar ;arhich is larger than that of the needle points. Although Fig. 4 depicts the
larger-diameter sections of the injection needles likewise as spaced from the catheter ti;; a
relacively short distance, it will be understood that these thicker sections of the needles
should preferably be spaced from the support sleeve 12 a greater distance in the interest of

increased flexibilitv at the carhetar tin
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10 operating wire 17 to effect |ongitudinal novenent of the catheter tip
| | of the distal end struct.ure. Al t hough not-.shown in the

drawi ngs, the guide lunmen for the guide wire nmay have its outlet |ocated,
not at the operating device, but ahead of it in the extracorporal region of
the catheter stem for which purposes the guide |unen is arranged
eccentrically between the

Referring now to Fig. 5 of the drawings. there is shown therein an operating device -
for effecting extension of the injection needles. This operating device, generally designated
with numeral 50, comprises essentially two parts 54 and 55 ref'erreci to herein as the
stationary part 5+ and as the movable part 53, respectively. The movable pa.rt 55 includes
a thrust plunger 56 which is slidable in a cylinder 57 of the stationary part 54 and has
connected thereto the extracorporal ends of the injection nesdles, the movable part 535
includes medication inlets 59 and bores 58 providing fluid flow communication betwesn
the medication inlets 59 and the corresponding injection needles. The movable pact 33
further includes a bore 60 which extends into the guide';'plume within the catheter stem.
The thrust plunger 56 has a thread threadedly engaged .with a knurled nut 62 which is
captively supported on the stationary part 54 and rotarable to displace the thrust plunger
56 inwardly of the cylinder 57 and thereby effect 2 corrésponding movement of the
injection needles connected thereto. The cjlinder 57 may be provided with a scale &5 and
the thrust plunger 56 with an indiéating line 66 for indicating the extent of plunger
displacement and thereby allowing it to be accurately controlled. The cylinder 57 has
connected thereto the catheter stem 22 which may have a stainless-steel wire mesh 52
incorporated therein in order to stabilize it against undesirable [ongimdinal elongation and
‘compression while the injection needles are being displaced.-It should be noted that the
operating device as illustrated in the drawing is specially ;dapted for use with a catheter
employing a distal end structure such as hereinbefare described with refecence to Fig. 4.

If to be used together with a catheter employing a distal end structure such as
-shown in Fig. 3, the 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
only one medication inlet 59 which will be in fluid flow communication with the sp:ace
within the flexible tube 24.

A catheter utilizing 2 distal end structure such as shown in Fig. 1 or 2 will have'the
extracorpocal ends of the injection neasdles connected to the stationary part 54 of the
operating device 50 which, for this purpose, will have corresponding medication inlets

formed tharein. The movable part 55 of the operating device will, in this casa. act upon the
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bundl e of injection needles and the outer stem Furthernore, the
stemof the catheter may have connected thereto a stabilizing wre which
may be either nolded into the outer jacket .of the stemor, if the stemis a
mul ti-lumen stem may be nounted, preferably glued, in place within a
lumen. In Fig. 8 which is a cross-sectional view of a catheter having a
single-lunmen stem the two | um na for the guide wire and the stabilizing
wire are shown,” by way of .exanple, as nmojged into peripheral wall portions
of the stem whereas the bundle of injection needles is arranged to - be
freely novable within the stem The catheter tip can be nade from
various materials, plastics as well as netal,

Operating wire L/ to ettect longitudinal mo;jemen: of the catheter tip 11 of the distal enc
structure.

Although not shown in the drawings, the guide lumen for the g.uide wire may have
its oudlet located, not at the operating device, but ahead of it in the extraco;poral region o!
the cathecer stem, for which purpose the guide lumea is arranged eccentrically between the
bundle of injection needles and the outer stam.

Furthermore, the stem of the catheter may have connected thereto a stabilizing
wire which may be either molded into the outer :i.a.cket of the stem or, if the stem is ¢
multi-lumen stem, may be mounted, prefarably glued, in place within a lumen. In Fig. ¢
which is a cross-sectional view of a cathetar ha.'\:ing‘ a single-lumen stem, the two lumin:
for the guide wire and the stabilizing wire é.re shown, by way of example, as molded intc
peripheral wall portions of the stem, whereas the bundle of injection needles is arranged tc
be freely movable within the stem. |

The cathetez: tip can be made from vaz:ious materials, plastics as well as metal
ceramics or glass, and desirable maybe of 2 radio-opaque design.

Furthermore, the lumina which are movable within the catheter preferably ar
sealed within the catheter against liquid reverse flow, for example by means of suitabl
lubricants. _

In ocrder to stabilize the catheter stem, the-r;.t:er may be torsioned; and in ocder t
ensure that the injection needles will emerge from the catheter tip smoothly, the bundle ¢
injection needles may be arranged within the catheter stem along an elongated helix. Thi
will result in improved movabilicy, especially if employed in combination with frictior
reducing lubricants.

The functional operation of the injection catheter can be optimized by atta.c!ﬁ'rig t
the catheter, in a previously proposed manner, balloons adapted to fix the catheter in
position during an injection. Angioplastic balloons arranged distally as well as proxifﬁally
with respect to the catheter tip will also improve the applicability of the catheter and, in

particular, may help to enable 2 balloon dilatation to be performed simultaneously with an

injection of meadication into the affected dissue. . ]
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ceram-cs or glass, and desirable maybe of a radi o-opaque desi gn.
Furthefnore, the lum na which are novable within the catheter preferably
are sealed within the catheter against liquid reverse flow, for example by -

means of suitable |ubricants. In order to stabil |ﬁlgsf,ggpﬂag@% gced
stem the latter may be torsioned; and in order to ensure t
i njection needles will emerge fromthdlcatheter tip snoothl y IJI

' 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, compﬁsing 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 and, 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 to 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 being connected to the other part thereof, the arrangement being such that
movement of one of said two parts in a predetermined direction relative to the
other effects a coi-responding 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 and/or combined
by moving them into a tube and are such displgceable relative to the catheter
tip.

2. A catheter according to claim 1,

characterized in that _

the injection needles (15, 45) joined together as a bundle are inserted. behind
the distal region of the catheter, into and connected to a flexible tube (24) of
larger inside diameter, and that, together with said tube, they a re axially
movable within the catheter stem (14, 22).
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i'nj ecti on needl es may be arranged within the catheter stemal-eng-anm~ "
el ongated helix. This will result in inproved novability,_ e ir Algledh Heblaced
enpl oyed i n-conbination with friction- reducing |ubri cantﬁlg'm%ge%Pﬂigﬂe '
functional operation of the injection catheter can be opti NHHHIM“E “‘
attaching to the catheter, in a previousky proposed nmanner

adapted to fix the catheter in position during an injection. Angioplastic
bal | oons arranged distally as well as proximally with respect to the

catheter ti |c3_v'vi [ a@&ﬁ{@@éﬁ%{&o}&gﬁw&?@@iﬂ &Ig_ of the catheter and, in
a oon di

particular, may hel p to_enable I"at at’i on to be perforned
si mul t aneousthargqteriged 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,

characterized in that v

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 1to 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 wire (17) for retracting and *extending the catheter 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) consists of a bundle of stainless-steel tubes defining
lumina which having the injection needles (45) and a guide wire (43) extending
therethrough. B
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In action of [err] tissue.
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9. A catheter according to anyone of claims 1 to 8,

characterized in that

the catheter tip has formed therein a central bore (32) and guide grooves
communicating therewith, said bundle of injection needles (15) exteﬁding
through said central bore (32) and being laterally extendible through said gui&e
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 or several of claims 1 to 10, wherein one
of said catheter stem and said multi-lumen bundle has a stabilizing wire (67)
incorporated therein.

12, A catheter according to one or several of claims 1 to 11, wherein said
operating device (50) includes a thrust plunger (56) for effecting displacement
of the injection needles (15) or said operatin’g 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 medication inlets (59) which communicate with the
individual injection needles (15). .

i fiii\fﬁﬁ’ \ﬂ
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VWhat is clainmed is
14

ABSTRACT OF THE DISCLOSIRE.

An injection catheter including a catheter stem, a cathetertip, and a buadle of
injection neadles. wherein either the catheter tip is axially displaceable ralative to the
catheter shaft or the catheter tip is fixedly connected to the catheter stem and the bundle
of injection nesdles is longitudinally displaceable relative to the catheter tip. The catheter
tip may take various forms, as the injection needles within the catheter stem may tzks
various forms and may be guided in various ways. An operating device is provided for
effecting relative movements betwesn the injection' neadles and the catheter tip, which
operating device comprises two parts that are controllably displaceable relative to one
another, thereby to cause the injection nezdles to be exposed or retracted. The o perating

device also includes inlets allowing medication to be applied through the injection nesdles.

Figures 1 & 2
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1. " A catheter for injecting a fluid or nmedication into hollow organs
and body cavities, particularly into coronary vessel's and arteries,
conprising a catheter tip adapted to be inserted into arteries, a catheter
stem a plurality of injection needles arranged in the catheter tip for
relati ve novenent of one with, respect toitde other, said injection needles
havi ng needl e points which, in a re- tracted. position, lie inside the '
catheter tip and, in an extended position, |lie ex- posed! n readi ness for
applying said fluid or nedicine, an operating device con-} nected to the
extracorporal end of the cathetig and operable to effect {said t®| a- tive
novenent, and openings fornmed ijh thd9catheter tip and allsw(ﬁb t he ave-

dles points to protrude therefriomlaterally as well y, /said
cat heter stem being QﬁPnected tpo one part of the op [ and the
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dl es being connected to the other part thereof, the arrangenent being such
t hat, novenent of one of said two parts in & predeterined direction
relative to the other effects a corresponding relative novenent between the
catheter tip and the injection needles, thereby causing the needl e points
to be noved to the extended positions thereof, characterized in that said

I njection needles (15; 45) are joined epgether as a bundl e and/ or conbi ned
by nmoving theminto a tube and are such-displaceable relative to the

catheter tip. 2. ff\ cat heter according to-claim1,
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characterized in that the injection needles (15, 45) joined together as a
bundl e are inserted, behind the distal regi'on of the catheter, into and
connected to a flexible tube (24) of larger-inside dianeter, and that,
together with said tube, they are axially novable within the catheter stem
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12
t hat

but the same flow cross-section,
-cat heter according to anyone of clainms 1 to 3,

-3. A catheter according to clains 1. or 2,
the injection needles (15, 45) wl|

_ characterized in.
have a reduced wall thickness,

in the di-stal region thereof. 4. A

characterized in that a

guide wire (43) is guided in a guide Iw/’rgn (60) defined within said bundle

of

I njection needles (45; 45).
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3 A catheter according to clai m 4, char acterized in %1&% q
£ |'umen (60) -extends .eccentrically bet ween sai'd bundl e of 19(? and

& catheter stem said gui de | unen openi hg outwardly at an extracorporal

ocation before the operating device (50)-. 6. A cat heter according
to claim1, characterized in that the catheter (11; 41) has a guide W|re

(19) ' connected thereto at the distal end thereof.

ACATHETER FOR NJ'ECTNG AFLUID OR MEDICINE

An injection catheter including a catheter stem, a cachetartip, and a bundle of

injection nesdles, wherein eicher the catheter tip is axially displaceable relative to the
catheter shalt or che cathetar tip is fixadly connected to the catheter stem and the bundle
of injection nesdles is longitudinally displaceable refadve to the catheter tip. The cathetar
tip may tzka varous forms, as the injection needles within the catheter stem may take
various forms and may be guided in various ways. An operating device is provided for
& effecting relative movements betwesa the injection. nesdles and the catheter tip, which
operating devics comprises two parts that ars controllably displacesble relative to one
another, theraby to cauﬁe the injection nesdles to ‘be exposad or retracfed.. The 6gera:ing

device also includes inlets allowing medication to be applied through the Enje'""on neadles.

Figures 1 & 2
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. qp 65970 -5
7. - A catheter according to one or several of clains 1 to 6Ggfos
characterized in that the bundle of injection needles (15) is fixed in
position within the catheter stem said catheter stemincluding a
gui del'umen (60) havi ng’ ext endi ng therethrough an operating wire (17) for
retracting and extendi ng the catheter t||E'r (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) consists of a
bundl e of sC&PAMSss-steel tubes defining

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 (11) adapted to be inserted
into arteries; a catheter stem (12,14;12,22); a plurality of
injection needles (15) arranged in the catheter tip for movement
therein, said injection' needles 'havihgmn“e'edle pointé which, in a
retracted position, lie inside the catheter tip and, in an
extended position, lie exposed in readiness for applying said
fluid or medicine; an 'operati'rig dévice ' (50) connected to the
extracorporal end of the caﬁheter; openings (18) formed in the
catheter:- tip and allowing the needles points to protrude
therefrom laterally as well as forwardly; sajid catheter stem
(12,14;12,22) being connected to one part (57) of the operating
device and the injection needles (11) being connected to the
other part (56) thexeof; the arrangement being such that movement
of one of said two parts in a predetermined direction relative to
the other effects a corresponding relative movement between the
catheter tip and the plurality of injection needles (15), thereby
causing the needle points to be moved from the retracted position
to the extended position thereof, said injection needles being
joined together as a bundle displaceable relative to the catheter
tip, characterized in that the injection needles joined together
as a bundle are connected to the catheter stem (12,14;12,22) and
that the injection needles by movement of the catheter tip (11)
relative to the catheter stem are positioned in said extended

position or said retracted position.
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| um na whi ch having the |nject|on needl es (45) and a QU|de mnre (43)
extendlng t her et hr ough.

12

2. A catheter according to claim 1, wherein the catheter stem
(14) is a multi-lumen stem having injection needles (15) secured
within the various lumina, and wherein an operating wire (17) is
guided within a guide lumen (16) of said catheter  stem for

retracting and extending of the catheter tip (11).

3. A catheter according to claim 1, wherein the catheter stem
(14) is a single-lumen stem (22) within which the bundle of
injection needles.(ls) guides, in its inside, the guide wire. (17)

connected to the catheter tip (11).

4. A catheter for injecting a fluid or medication into hollow
organs and body cavities, particularly into coronary vessels and
“arteries, comprising: a catheter tip (11) adapted to be inserted
into arteries; a catheter stem (12,14); a plurality of injection
needles (15) arranged in the catheter tip for movement therein,
said injection needles having needle points which, in a retracted
position, 1lie inside the catheter tip and, in an extended
position, lie exposed in readiness for applying said fluid or
medicine; an operating device (50) connected to the extracorporal
end of the catheter; openings (18) formed in the catheter tip and
allo&ing the needles points to protrude therefrom laterally as
well as forwardly; said catheter stem (12,14) being connected to
one part (57) of the operating device and the injection needles
(11) being connected to the other part (56) thereof; the
arrangement being such that movement of one of said two parts in
a predetermined direction relative to the other effects a
corrresponding relative movement between the catheter tip and the
plurality of injection needles (15), thereby causing the needle
points to be moved from the retracted position to the extended
position thereof; said injection needles being joined together as
a bundle displaceable relative to the catheter tip, characterized

in that

This is the replacement sheet

[ Illlll III|| IIIII II IIII * pae: 20 AUG 1999



9. A catheter according to anyone of clains 1 to 8, characterized in
that -tthe catheter tip has forned therein a central bore (32) and guide
grooves conmmuni cating therewith, said bundle of injection needles (15)
extendi ng through said central bore (32) and being laterally extendible

t hrough said guide grooves (18). 10. 13 A cat heter according to one or
several of clainms 1 to 9, wherein the

the injection needles (15) joined together as a bundle are
inserted, behind the distal region of the catheter, into a
flexible tube (24) receiving the injection needles . (15)

within the inside diameter of the catheter stem (14).

5. A catheter for injecting a fluid or medication into hollow
organs and body cavities, particularly into coronary vessels and
arteries, comprising: a catheter tip (11) adapted to be inserted
into arteries; a catheter stem (12,14); a plurality of injectdion
needles (15) arranged in the catheter tip for movement therein,
said injection needles having needle points which, in a retracted
position, lie inside the catheter tip and, in an extended
position, lie exposed in readiness for applying said fluid or
medicine; an operating device (50) connected to the
extracorporal end of the catheter; openings (18) formed in the
catheter tip and allowing the needles points to protrude
therefrom laterally as well as forwardly; said catheter stem
(12,14) being connected to one part (57) of the operating device
and the injection needles (11) being_connected to the other part
(56) thereof; the arrangement being such that movement of one of
said two parts in a predetermined direction relative to the other
effects a corresponding relative movement between the catheter
tip and the plurality of injection needles (15), thereby causing
the needle points to be moved from the retracted position to the
extended position thereof, said injection needles being joined
together as a bundle displaceable relative to the cathéter tip,

characterized in that

the catheter stem is a single-lumen stem (22) within which
the injection needles (45), joined together as a bundle,
are movable relative to the catheter stem in such a way
that the injection needles (45) are positioned either in

the extended or retracted position.
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catheter stemhas a stainless-steel wire nesh (52) nolded therein. 11.

A catheter according to one or several of clains 1 to-10, wherein one of
sard ‘catheter stemand said nmulti-lunmen bundle has a stabilizing wire (67)
i ncorporated therein. 12, A catheter according to one or several of
claims 1 to 11, wherein said operating devace (50) includes a thrust:

pl unger (56) for effecting displacenent of the injection needles (15) or
said operating wire (17), said thrust plunger (56) having a threaded

portion (61)gwhi cA icatheeeadedasranggoasd Weldlins knypl esk net, (Bareaper ald e
to effect axial displacenent of the thrust plunger, and said
injection needles (15;45) have a reduced wall thickness, but the

same flow cross-section, in the distal region thereof.

7. A catheter according to claim 5, wherein a guide wire (43)
is guided eccentrically between said bundle of injection needles
(45) and the catheter stem and protrudes outwardly at an

extracorporal location before the operating device (50).

8. A catheter according to claim 2, characterized in that the
operating wire (17) extends through a guide lumen (60) within the
catheter stem for retracting the catheter tip (11) respectively

into and from the catheter stem.

9. A catheter according to one or several of claims 1 to 8,
characterized in that the catheter tip (41) consists of a bundle
of stainless-steel tubes defining lumina which having the
injection needles (45) and a guide wire (43) extending

therethrough.

10. A catheter according to anyone of claims 1 to 9,
characterized in that the bundle of injection needles (15)
extends through a central bore (32) of the catheter tip and being

laterally extendible through said guide grooves (18).

11. A catheter according to one or several of claims 1 to 10,
characterized in that the catheter stem has a stainless-steel

wire mesh. (52) molded therein.

12. A catheter according to one or several of claims 1 to 11,
characterized in that said catheter stem has a stabilizing wire

(67) incorporated therein.
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dbérat.i ng device including nedication inlets (59) which conmunicate with
the jndividual injection .needles (15).

)

15

13. A catheter according to one or several of claims 1 to 12,
characterized in that said operating device (50) includes a
thrust plunger (56) for effecting displacement of said operating
wire (17), said thrust plunger (56) having a threaded portion
(61) which is threadedly engaged with a knurled net (62) operable
to effect axial displacement of the thrust plunger, and said
operating divide including medication inlets (59) which

communicate with the individual injection needles (15).
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A CATHETER FOR INJECTING A FLUID OR MEDICINE

ABSTRACT OF THE DISCLOSIRE

Ax lmjection cathazer :..ca..:.‘ ing 2 cathetar stem, a cacharacip, and a buadle of
igjectca aazdlas, whersin eicher the cathatar Up is axiaily displacaable cal a:ive to ths

catherar sha®t or the cathacar "p is fxadly congected (o the cathatar stam and the buncle

af injecSon aasdles is longirudinally disgiacaable reladva to the cachatar dp. The c=:h ar

o

tp may ks vadous forms, as che j--..cn gezdles within the cathetar stam may 2l

various forms and may be guided in varicus ways. A vw«g davica is providad for

eFecing relzdve movements be'—v ea the injecdon gedlas and che cachezar dp, which
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angther, thecady fq causa the injection neadles to be axgosad oc ratracad.
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