
1   EP 0 226 397 B1                                  2 Description
insertion stroke and this is generally inconvenient and difficult. The
present invention relates to a disposable      FR-A-2 522 507 discloses a
catheter compris- catheter insertion apparatus for inserting a catheter
Ing a flexible tube in which may be inserted, at the under sterile
conditions into a blood vessel.  5   time of placement into the vein, a
rigid mandrel, Prior art devices for inserting a plastic catheter  which
may subsequently be withdrawn by sliding it through a tubular needle into a
blood vessel are  inside the tube, said catheter being characterised known:
one example is disclosed in Japanese laid  in that it comprises, on the
proximal side, a stopper open patent publication Sho 56-20023. The cath-
or connector fast with the mandrel, that the connec- eter is usually
contained in a sealed casing or  10  tor has an internal seat for receiving
the end of a sheath for sterility and the sheath may be provided  syringe
and that an internal passage is incorpo- with an introducer to be attached
to the proximal  rated in the connector, between the bottom of the end of a
cannula.                                  seat and the proximal end of the
mandrel, the The applicants are aware of the following dis-  assembly being
such that a clear space is left at advantages with prior art devices.
15  the proximal end of the mandrel, on the periphery After insertion of
the catheter into the blood  of the latter. vessel it is usually impossible
to remove the intro-  One object of the present invention is to pro- ducer
and cannula from the end of the catheter     vide a catheter insertion
apparatus which over- because of the proximal connector thereon. One
comes the aforementioned problems and permits solution is to attach these
blood stained compo-  20  easy, sterile insertion of a catheter into a
blood nents to the proximal connector but this is un-    vessel to any
desired depth. sightly and dangerous and may moreover cause
According to the invention there is provided a infection and disease.
Furthermore, the blood      catheter introducer assembly comprising a cath-
stained introducer and cannula are a hinderance in  eter, a sheath therefor
and a cannula, whereby the securing the catheter to the skin.            25
tubular sheath is telescoped over said catheter and A known introducer
comprises a stainless steel  includes an introducer comprising a tubular
mem- tube in a plastics moulding. The stainless steel   ber having a distal
arm extending axially thereof, tube is necessary to reduce sliding
resistance to a  and a tube attached to said arm and extending minimum so
that the operator can sense actual      proximally into said tubular member
and being resistance of the catheter in the blood vessel. If the   30
spaced from the inner wall thereof, said introducer sliding resistance is
great there is a danger that the  being slidably telescoped on said
catheter, for sep- operator may unexpectedly force the catheter
arating the sheath from said catheter responsive to through the wall of the
blood vessel; this occurence  movement of the catheter through said
introducer is not infrequent There is an additional danger that  and for
inserting said catheter to a selected depth plastic may be abraded and the
resulting fine pow-  35  from within said sheath into a blood vessel while
der carried into the blood vessel by sticking to the  maintaining sterility
of said catheter until said cath- catheter. This composite introducer is
also difficult  eter enters the blood vessel, and the cannula has to
manufacture.                                    distal and proximal ends
wherein said introducer The introducer is usually non transparent and
attaches to the proximal end thereof and the distal the catheter sheath is
usually only semi-transpar-  40  end of said cannula can be inserted into a
blood ent; it is therefore difficult to determine the length  vessel to
allow the catheter to pass from said of catheter inserted into the blood
vessel.       introducer into the blood vessel said introducer The catheter
and an extension tube thereof are  having a side opening through which the
sheath integrally constituted. It is often necessary to dis-  can be pulled
and removed from the catheter. connect and reconnect infusion apparatus
during   45  Such an introducer permits use of a catheter long term
placement of the catheter and this can  contained within a sheath whereby
the distal end of lead to loose fitting and cracking of the proximal  the
catheter is inserted into the tube and the distal catheter connector with
consequent loss of sterility  end of the sheath is inserted into the
tubular mem- and reliability. If the connector is damaged the    ber around
said tube. The introducer has a side catheter may have to be replaced.
50  opening and the sheath can be pulled through this The length of
catheter remaining outside the   opening thus urging the catheter through
the intro- blood vessel may be considerable and the excess    ducer into
the blood vessel. This arrangement per- must be gathered Into a loop which
is generally    mits a single continuous installation movement with
inconvenient and awkward.                         the flexible sheath under
tension; control of the The sheath for the catheter is often a plastic  55
catheter and sensing of resistance In the blood bag through which the
catheter is gripped for inser-  vessel is thereby improved. tion; the
catheter must be held in the inserted       The tube and tubular member of
the introducer condition whilst the bag is pulled back for a second  are
preferably co-axial and the introducer may in- 2    



3                 EP 0 226 397 B1                   4 corporate a blood
check valve in the tube.         intermediate portion is moulded to provide
smooth The introducer may be moulded in two sub-      transition around the
tube. The arrangement of tube stantially symmetrical parts which fit
together about  and arm define an opening in the upper surface of the
catheter. Such an introducer can be removed   the assembled introducer.
after use by splitting.                       5       The distal end of the
tube has a luer taper, for The invention also provides a catheter exten-
engagement with a cannula, and is closed by a cap sion tube having a
capilliary needle on one end    18. A blood check valve 19 is disposed
within the thereof for insertion in a catheter, attachment wings  tube and
retained in one half thereof as shown; the proximal of the needle and a
connector at the other  valve has a slit for removal from the catheter as
will end thereof.                                  10  be described
hereinafter. Such an extension tube permits use of a cath-      With
reference to Figure 2 there is shown an eter without the usual proximal
connector in which  introducer assembly including a sheath 21 of resil-
case a non-splittable introducer can be used.     lent transparent material
and having a continuous The extension tube can be replaced quickly     slit
along the length thereof, the slit is closed by and easily without
disturbing the catheter if, for  15  the natural resiliency of the
material. The material example, the proximal connector of the tube is
of the sheath is of sufficient resilience to prevent damaged after repeated
connection and disconnec-  the slit opening when the sheath is bent. The
tion of infusion apparatus.                       sheath 21 is fitted at
one end to the Introducer The sheath of the invention may have a con-
around the proximal end of the tube 15 and within tinuous slit along the
length thereof or may have a   20  the shield 16. longitudinal line of
weakness, for example a line of  Within the sheath 21 is a freely slidable
cath- incompatible material, so long as the line of weak-  eter 22 h aving
depth graduations thereon; the ness permits free splitting of the sheath
during the  sheath is shown open for illustration purposes only. catheter
Insertion process.                        The distal end of the catheter Is
inserted into the Other features of the invention will be apparent  25
tube 15. The proximal end of the catheter has an from the following
description of a preferred em-  end fitting 23, which may have a female
luer taper, bodiment shown by way of example only In the       and is
closed by a cap 24. The proximal end of the accompanying drawing in which:-
sheath engages the fitting 23 as shown. Figure 1 is an exploded view of a
two part         With reference to Figure 3 there is shown a introducer
employed in the present invention;  30  syringe 26 having a needle 27 and
surrounding Figure 2 shows an introducer assembly com-      plastics
cannula 28. A protective cap 29 is provided prising the introducer of
Figure 1, a catheter and  for the cannulated needle. The cannula is of
trans- a sheath;                                       lucent or preferably
transparent material. Figure 3 shows a syringe assembly and can-
Use of the apparatus will now be described. nulated needle for use with the
present inven-  35  The syringe and cannulated needle is taken out of tion;
the usual sterile pack and the cap 29 removed. The Figure 4 corresponds to
Figure 2 and illustrates  needle is inserted Into the desired blood vessel
a stage in the catheter Insertion process; and  and blood passes into the
syringe confirming that Figure 5 illustrates a winged connector for use
the needle Is correctly inserted. The cannula 28 is with the present
invention.                40  pushed off the tip of the syringe 26 into the
blood The introducer assembly described hereinafter  vessel and the syringe
26 and needle 27 withdrawn is supplied in a sealed and sterilized container
(not  for disposal. shown) and is removed therefrom immediately pri-
The introducer assembly, which has previously or to use.
been removed from its sterile pack, is attached to With reference to Figure
1 there is shown an   45  the funnel end of the cannula. The cannula is
firrnly introducer 11 comprising two substantially symmet-  held by one
hand whilst the sheath is moved rical parts 12, 13 and having projections
14 and  distally through the shield 16; this initial movement corresponding
holes (not shown) to locate one part  causes the catheter 22 to be advanced
through the relative to the other. The introducer Is moulded In a  blood
check valve 19 and cannula 28 into the blood relatively hard plastic and
may be transparent.  so  vessel. The sheath slit opens around the tube 15
In the assembled condition the introducer de-  and the distal end of the
sheath emerges through fines a tube 15 having a tubular member or annular
the side aperture of the introducer as shown in shield 16 around the
proximal end thereof and      Figure 4. Further distal movement of the
catheter finger grips 17. The shield 16 is connected to the  22 can be
accomplished by pulling the free end of mid-portion of the tube 15 by an
axially extending  55  the sheath 21; this gives smooth uninterrupted arm,
of generally "u" shaped section; the under-  movement of the catheter into
the blood vessel; the side of the tube Is connected to the arm at a part
sheath Is maintained under tension giving greater more proximal than the
upper surface and the      control and feel to the user. 3    



5                 EP 0 226 397 B1                     6 The catheter
graduations. best shown in Figure     member (16) having a distal arm
extending 4, indicate when the desired depth of insertion is     axially
thereof, and a tube (15) attached to said reached. The user then removes
the remainder of        arm and extending proximally into said tubular the
sheath and separates the introducer and can-       member (16) and being
spaced from the Inner nula. The introducer is split into the two parts for
5   wall thereof, said introducer (11) being slidably disposal and the
blood check valve removed from        telescoped on said catheter (22), for
separating the catheter. The cannula is removed from the          the
sheath (21) from said catheter (22) respon- blood vessel and may be
splittable in any known        ive to movement of the catheter (22) through
manner for removal from the catheter and disposal;     said introducer (11)
and for inserting said cath- for example the cannula may have a
longitudinally  10  eter (22) to a selected depth from within said
extending line of incompatible material. The proxi-    sheath into a blood
vessel while maintaining mal end of the catheter is attached to other medi-
sterility of said catheter (22) until said catheter cal apparatus, for
example an Intravenous drip, in     enters the blood vessel, and the
cannula (28) the usual way.                                         has
distal and proximal ends, wherein said Figure 4 illustrates a catheter
without a proxi-  is  introducer (11) attaches to the  proximal end mal
connector, the sheath 21 is closed at the          thereof and the distal
end of said cannula (28) proximal end thereof to provide a sterile environ-
can be inserted into a blood vessel to allow the ment for the catheter.
After the catheter 22 has       catheter (22) to pass from said introducer
(11) been inserted to the desired  depth, the excess        into the blood
vessel, said introducer (11) hav- distal portion may be cut off and the
winged exten-   20  ing a side opening through which the sheath sion tube
31 of Figure 5 inserted after the protec-    (21) can be pulled and removed
from the cath- tive cover 32 is first removed. The extension tube     eter
(22). 31 has at one end a capilliary extension 34 for connection to the
catheter, and at the other end a  2. An assembly as claimed in Claim 1,
charac- female connector 35 closed by a removable plug   25    terised in
that the introducer (11) is moulded in 36 which may be removed for
connection of the          two substantially symmetrical parts which fit
tube 31 to external apparatus. The wings 33 may        together about the
catheter (22) and which are be attached to the patient's skin by tape or by
removable by splitting. sutures through the holes shown. The extension tube
31 has a sleeve 37 at the proximal end   30  3. A assembly as claimed in
Claim 1, or Claim 2, thereof to permit the tube to be gripped by forceps
characterised in that the introducer (11) is without damage thereto.
transparent, and said sheath (21) is longitudi- Where the catheter does not
have a proximal        nally splittable from around said tube (15) as
connector or where the proximal connector is to be     the sheath (21) is
moved with the catheter cut off, a one-piece introducer moulding is permis-
35  through the proximal end of the introducer sible.
(11). The extension tube 31 can be firmly fixed to the patient's skin
without stressing the catheter and  4. A catheter introducer assembly as
claimed in can be removed and replaced easily should the          any one
of the preceding Claims characterised female connector become damaged
through re-  40       in that the introducer (11) incorporates a blood
peated connection and disconnection of infusion        check valve (19)
disposed within the inner tube apparatus. The catheter 22 can remain
undisturbed      (15). in the patient whilst the extension tube is
replaced. The cannula, introducer and sheath are prefer-  Revendications
ably transparent so that the user can visualise the   48 depth markings on
the catheter.                    1. Ensemble d'introduction de catheter
compre- The applicants do not intend the scope of the      nant un catheter
(22), une gaine (21) pour ce invention to be limited by the above
description of    catheter et une canule (28), dans lequel la a preferred
embodiment but only by the claims          gaine tubulaire (21) est gliss~e
sur le catheter appended hereto.                              50       (22)
et comprend un dispositif d'introduction (11) comprenant un element
tubulaire (16) Claims
comportant un bras distal qui s'4tend dans le sons axial de cot element, et
un tube (15) 1. A catheter introducer assembly comprising a         attache
a ce bras, s'etendant dans la direction catheter (22), a sheath (21)
therefor and a   as   proximate dans P616ment tubulaire (16) et es- cannula
(28), wherein the tubular sheath 21 is     pace de la paroi interne de ce
demier, le telescoped over said catheter (22), and in-        dispositif
d'introduction (11) 6tant regu a cou- cludes an introducer (11) comprising
a tubular     lissement sur le cath6ter (22), pour separer la 4    
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graduations, best shown in Figure    member (16) having a distal arm
extending 4, indicate when the desired depth of insertion is    axially
thereof, and a tube (15) attached to said reached. The user then removes
the remainder of       arm and extending proximally into said tubular the
sheath and separates the introducer and can-      member (16) and being
spaced from the inner nula. The introducer is split into the two parts for
5  wall thereof, said introducer (11) being slidably disposal and the blood
check valve removed from      telescoped on said catheter (22), for
separating the catheter. The cannula is removed from the         the sheath
(21) from said catheter (22) respon- blood vessel and may be splittable in
any known        sive to movement of the catheter (22) through manner for
removal from the catheter and disposal;   said introducer (11) and for
inserting said cath- for example the cannula may have a longitudinally  10
eter (22) to a selected depth from within said extending line of
incompatible material. The proxi-   sheath into a blood vessel while
maintaining mal end of the catheter is attached to other medi-   sterility
of said catheter (22) until said catheter cal apparatus, for example an
intravenous drip, in    enters the blood vessel, and the cannula (28) the
usual way.                                        has distal and proximal
ends, wherein said Figure 4 illustrates a catheter without a proxi-  15
introducer (11) attaches to the proximal end mal connector, the sheath 21
is closed at the         thereof and the distal end of said cannula (28)
proximal end thereof to provide a sterile environ-    can be inserted into
a blood vessel to allow the ment for the catheter. After the catheter 22
has      catheter (22) to pass from said introducer (11) been inserted to
the desired depth, the excess       into the blood vessel, said introducer
(11) hav- distal portion may be cut off and the winged exten-  20  ing a
side opening through which the sheath sion tube 31 of Figure 5 inserted
after the protec-  (21) can be pulled and removed from the cath- tive cover
32 is first removed. The extension tube    eter (22). 31 has at one end a
capilliary extension 34 for connection to the catheter, and at the other
end a  2.  An assembly as claimed in Claim 1, charac- female connector 35
closed by a removable plug   25  tensed in that the introducer (11) is
moulded In 38 which may be removed for connection of the         two
substantially symmetrical parts which fit tube 31 to external apparatus.
The wings 33 may       together about the catheter (22) and which are be
attached to the patients skin by tape or by        removable by splitting.
sutures through the holes shown. The extension tube 31 has a sleeve 37 at
the proximal end   30  3. A assembly as claimed in Claim 1, or Claim 2,
thereof to permit the tube to be gripped by forceps   characterised in that
the introducer (11) Is without damage thereto.
transparent, and said sheath (21) is longitudi- Where the catheter does not
have a proximal       nally splittable from around said tube (15) as
connector or where the proximal connector is to be   the sheath (21) is
moved with the catheter cut off, a one-piece introducer moulding is permis-
35  through the proximal end of the introducer sible.
(11). The extension tube 31 can be firmly fixed to the patient's skin
without stressing the catheter and  4. A catheter introducer assembly as
claimed in can be removed and replaced easily should the         any one of
the preceding Claims characterised female connector become damaged through
re-  40      in that the introducer (11) incorporates a blood peated
connection and disconnection of infusion       check valve (19) disposed
within the inner tube apparatus. The catheter 22 can remain undisturbed
(15). in the patient whilst the extension tube is replaced. The cannula,
introducer and sheath are prefer-  Revendlcations ably transparent so that
the user can visualise the   46 depth markings on the catheter.
1. Ensemble d'introduction de catheter compre- The applicants do not intend
the scope of the     nant un catheter (22), une gains (21) pour ce
invention to be limited by the above description of   catheter et une
canule (28), dans lequel la a preferred embodiment but only by the claims
gains tubulalre (21) est gllss~e sur Io catheter appended hereto.
50      (22) et comprend un dispositif d'introduction (11) comprenant un
e6lment tubulaire (16) Claims
comportant un bras distal qui s'4tend dans Is sons axial de cat el6ment, et
un tube (15) 1. A catheter introducer assembly comprising a       attachE b
ce bras, s'etendant dans la direction catheter (22), a sheath (21) therefor
and a   55  proximale dans 1'6E[ment tubulalre (16) et es- cannula (28),
wherein the tubular sheath 21 is    pacE de la paroi interns de ce demier,
lo telescoped over said catheter (22), and in-       dispositif
d'introduction (11) etant regu A cou- cludes an introducer (11) comprising
a tubular    lissement sur Ie catheter (22), pour separer la 4    



7                 EP 0   226 397 B1                     8 gaine (21) du
cathdter (22) en reactlon au          Katheter (22) gesteckt ist, und zwar
zum Tren- deplacement du catheter (22) A travers le dis-      nen des
Futterals (21) von dem Katheter (22) positif d'lntroduction (11) et pour
introduire le   mittels elner Verschfebung des Katheters (22) catheter (22)
jusqu'a une profondeur sdlection-     durch das Einf~hrelement (11)
hindurch, und nde A partir de llnterieur de la gains dans un   5  zum
EinfUhren des Katheters (22) aus dem vaisseau sanguin tout en maintenant la
sterilite    Futteral In sin BlutgefUI bis zu einer bestimm- de ce cathebr
(22) jusqu'A ce qu'il penbtre        ten  lsefe, unter Wahrung der
Sterilitit des dans le vaisseau sanguin, et la canule (28)
Katheters (22) bis zum Eintrift In das 8lutgeffB, comporte des extrdmftds
distale et proximale, le dispositif d'introduction (11) etant flxd & son
70  die Kanale (28) sin distales und sin proximales extrdmltd proximale et
lextrdmitd distale de la    Ende aufwelst, wobei des EinfUhrelement (11)
canule (28) pouvant etre introduite dans le         mit deren proximalem
Ends verbunden ist und vaisseau sanguin pour permettre au catheter
das distale Ende der Kanile (28) In ein Blutge- (22) de passer du
dispositif d'introduction (11)    fiBl eingeflihrt werden kann, um dem
Katheter dans le vaisseau sanguin, le dispositif d'intro-   is  (22) den
(bergang von dem  Einffhrelement duction (11) prdsentant une ouverture
latdrale     (11) In das Blutgefia  zu erm8glichen, und par laquelle la
gains (21) peut 8tre tiree et enlevde du cathdter (22).
das Einfahrolement (11) sine seitliche 6ffnung aufwelst, durch die das
Futteral (21) gezogen 2. Ensemble sulvant la revendication 1, caracteri-
20  und vom Katheter (22) entfernt werden kann. sd en ce que le dispositif
d'Introduction (11) est mould en deux parties en substance syme-    2.
Vorrichtung nach Anspruch 1, triques qul sVajustent ensemble autour du ca-
dadurch gekennzeichnet, daB theter (22) et qui peuvent Otre enlevdes par
das ElnfUhrelement (11) aus zwei im wesentil- separatlon des deux parties.
25       chen symmeirischen Teilen geformt ist, die, um den Katheter (22)
herumgelegt, zusam- &  Ensemble suivant la revendicatfon 1 ou 2, ca-
menpassen und die durch Trennen entfernbar racterisd en ce que Is
dispositif d'introductlon    sind. (11) est transparent et la gains (21)
peut etre divisde longitudinalement depuis sa position   90  3  Vorrichtung
nach Anspruch 1 oder 2. altude autour du tube (15) lorsqu'elle est de-
dadurch gekennzelchnet. daB placee avec le cathdter a travers l'extrdmit6
das EinfUhrelement (11) transparent ist, proximate du dispositif
d'lntroduction (11). und das Futteral (21) der LAnge nach von dem 4.
Ensemble d'introduction de catheter suivant  35      Rohr (15) trennbar
let. indem das Futteral (21) I'une quelconque des revendications prdcdden-
mit dem Katheter durch das proximale Ends tes, caractdrisd en ce que Is
dispositif d'intro-   des EinfUhrelements (11) geschoben wird. duction (11)
comprend un clapet de retenue (19) pour Is sang disposed dans le tube intd-
4. Vonichtung zum  EinfUhren eines Katheters rieur (15).
40       nach einem der vorhergehenden Anspriche, dadurch gekennzelchnet,
dali PatentansprUche                                        das
EinfUhrelement (t1) sin Blut-Rfickschlag- ventil (19) aufweist, das Im
inneren Rohr (15) 1. Vorrichtung zum  EinfUhren sines Katheters,
angeordnet ist. umfassend einen Katheter (22), sin Futteral  45 (21) far
den Katheter und eine KanUle (28), wobei das r6hrenrffrmige Futteral (21)
Ober den Ka- theter (22) gezogen lst und ein Einfflhrelement  50 (11)
einschlielt, welches ein rohrf(3rmiges Tell (16) mit elnem distalen, axial
gerichteten Arm und sin mit dem Arm verbundenes Rohr (15), das sich
proximal in das rohrf6rmige Tell (18) erstreckt und von dessen Innenwand
beabstan-  sa det ist, umfaut, das EinfOhrellement (11) verschiebbar auf
den $:               1 1111111111111111111111111    


