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of the coupling. The end of each said tube remote from the connector of
said coupling may be terminat- This invention relates to fluid couplings,
and re-  ed by the female half of a respective luer connector. lates more
particularly but not exclusively to cou-  Preferably the first tube is of
short length and plings forjoining several intravenous fluid conduits to
5   large bore, the second tube is of short length and fine a single
intravenous cannula.                     bore, and the third tube is of
variable length and of In the context of medical treatment of patients, it
fine or medium bore. In this configuration the first has become common
practice to connect several     tube provides a gravity feed line, the
second tube Is tubes to a single intravenous cannula inserted Into a
available for intermittent injection of fluid and the third vein of the
patient, with the tubes each acting as a   10  tube, which is preferably
made of, or lined with a non- conduit for a respective intravenous fluid.
This prac-  absorbent material, provides a line for supply of fluid tice
allows the simultaneous supply to the patient of  from a pump. Further pump
lines may be provided. several intravenous fluids without multiple
puncturing  The large-bore first tube is preferably of 1.00 - 2.3 of the
patient. For example, the patient may be con-  mm internal diameter and not
more than 20 cm in tinuously supplied with a saline solution, and intermit-
15  length. This combination of large lumen and short tently injected with
a drug, all through a single needle.  length provides excellent flow rates
on gravity feed. However, it has been found that conventional      The
fine-bore tube or tubes are preferably of less couplings cause unacceptable
variations in flow rates  than 0.8 mm, most preferably 0.2 - 0.5 mm,
internal of the differentfluids. Adrug meant to be delivered to  diameter,
said second tube referred to above is pre- the patient in a relatively
short period of time may in  20  ferably not more than 20 cm in length.
Said third tube fact be delivered over a long period, and at an unpre-  may
be of short or long length. dictable rate, ora fluid meant to be delivered
ataslow  The actual number of tubes in said coupling may rate over a long
period of time may in fact be injected  be three, four, five or six, or
some higher number. as a bolus (ie in one brief surge). Such unpredictable
One ormore of the tubes of said coupling may in- lack of control of fluid
delivery rates has obvious dan-  25  corporate an intermittent injection
valve adjacent the ger for the patient being injected.
upstream end thereof, and a bacterial filter intermedi- The conventional
couplings have the general    ate said valve and the connector of said
coupling, shape of a Or, and it is the volume of the downstream  whereby
bacteria and/or contaminating organisms
legofthe"Y"thatisconsideredtoaccountforthehaz-    that may be present in a
pocket of fluid upstream of ardous fluid delivery rate variation referred
to above.  30  said valve are precluded from entering the patient in It is
an objectof the present invention to provide a fluid  use of the coupling
for intravenous injections. coupling suitableforjoining three or more
intravenous  Where the coupling is to be used for intravenous fluid tubes
to a single cannula, in which the internal  injections of fluids by means
of one or more gravity volume otherwise giving rise to fluid delivery rate
va-  feeds (each through a respective tube) and one or riations is
substantially eliminated.        35  more pumped feeds (each through a
respective tube), US Patent No 4,585,435 discloses infusion appa-  the
coupling preferably incorporates a respective ratus having a two-lumen tube
which lumens termin-  non-return valve In the or each tube carrying a grav-
ate in a common connector.                       ity-fed fluid. The or each
said non-return valve may According to a first aspect of the present inven-
be incorporated in the respective tube, or preferably tion there is
provided a fluid coupling for connecting   40  formed as a separate fitting
detachable from the re- a plurality of fluid sources to a single-bore
outlet  spective tube. member, said coupling comprising a plurality of
tubes  According to a second aspect of the present in- mutually conjoined
within a connector for attachment  vention there is provided a method of
manufacturing of said outlet member to an outlet end of the connec-  a
fluid coupling, said method comprising the steps of tor, characterised in
that each said tube extends  45  providing a connector having a single
lumen and an through said connector to terminate at the outlet end  outlet
end, providing at least three tubes, passing of the connector, and wherein
at least three tubes are  each said tube through the lumen of said
connector provided and are secured within the connector lumen  to project
beyond said outlet end of said lumen, insert- by at least partially filling
said lumen with resin or ad-  ing adhesive orresin into said lumen of said
connector hesive so as to embed said tubes within said lumen  50  to
surround said tubes pasing therethrough, and of said connector.
when said adhesive or resin has substantially cured, Said single-bore
outlet member may comprise a  severing the tubes and any overflowed
adhesive or cannula, which is preferably integral with orformed as  resin
where they project from said end of said lumen. a hypodermic trocar. Said
outlet member preferably   Said single-lumen connector is preferably formed
of the matching male half of a luer connector.  55  as the male half of a
luer connector. The end of each The tubes of said coupling are preferably
flexible  said tube remote from the single-lumen male luer tubes of a
flexible polymeric material that is substan-  connector half may have a
respective female half of tially unreactive with fluids conveyed thereby in
use  a luer connector secured thereto. 2    



3                   EP 0 511241 B1                   4 Embodiments of the
Invention will now be descri-  down one of the tubes 14 at a rate of 0.5
milillitres per bed by way of example with reference to the accom-  hour,
an injection through the bung 24 into the side panying drawings wherein:-
branch 20 of the other tube 16 could deliver a bolus Fig.1 is a schematic
representation of a prior-art  (surge) of at least one hour's worth of the
fluid being intravenous fluid coupling;                 5   slowly infused
down the first tube 14. Following this Fig. 2 is a section of part of the
prior-art coupling  large bolus, a delay of up to one hour could elapse
pri- of Fig. 1, to an enlarged scale;                 or to resumption of
infusion of the first fluid, while the Fig. 3 is a flow rate/time chart of
operation of the  common leg 26 refilled with the first fluid through the
prior-art coupling of Fig. 1;                   tube 14. This gross
malfunction of intended patient in- Fig. 4 is an overall representation of
a first em-   10  fusion is schematically illustrated in Fig. 3, which is a
bodiment of intravenous fluid coupling of the    graph of infusion rate
(vertical axis; flow rate of milli- present invention;
grams per hour to an arbitrary linear scale) versus Fig. 5 is a section of
part of the first embodiment  time (horizontal axis; units of time to an
arbitrary lin- of Fig. 4, to an enlarged scale;                 ear scale).
In Fig. 3, reference 34 represents the in- Fig. 6 is a transverse section
of the part shown   15  tended fusion rate of intravenous fluid through the
in Fig. 5, taken on the line VI-VI In Fig.5;     tube 14, reference 36
represents the bolus or surge Fig. 7 is an overall representation of a
second em-  of this fluid due to an injection into the other tube 16,
bodiment of intravenous fluid coupling of the    and reference 38 denotes
the following trough of vir- present invention; and
tually total starvation of the fluid while the common Fig. 8 is a
transverse cross-section of part of a   20  leg 26 refills. Because the
fluid injected into the tube third embodiment of fluid coupling of the
present  16 (typically a drug) displaces the steadily infused invention.
fluid from the tube 14 to at least partially fill the com- Referring first
to Fig. 1, this drawing schematical-  mon leg 26, the actual dosage rate to
the patient of ly illustrates a conventional prior-art intravenous fluid
fluid injected into the tube 16 is not controlled, and coupling 10 for
administering a patient (not shown)   25   may be less than intended. Fig.
3 shows two such un- with intravenous fluids from two sources through a
controlled variations in the patients dosage rates, single cannula or
hypodermic needle 12. The cou-    and clearly illustrates the potential
dangers to the pa- pling 10 comprises two tubes 14 and 16 whose up-
tient. stream ends (not shown) are coupled to gravity-feed     The present
invention comprises a new form of fluid bags (not shown) or to infusion
pump sets (not  30  fluid coupling, suitable for use in supplying several
in- shown). A respective short side branch 18 and 20 in  travenous fluids
to a patient through a single cannula, each tube 14 and 16 Is capped with a
respective rub-  and which largely eliminates the above-described ber cap
or bung 22 and 24 to enable intermittent in-  hazard. jections, eg of
drugs.                                  Referring now to Figs 4, 5 and 6,
these illustrate The prior-art coupling 10 is of a kind sometimes   35   a
first embodiment40 of fluid coupling in accordance termed a "Y-set" from
considerations of geometric    with the invention. Fig. 4 is an overall
view of the first analogy, ie the two tubes 14 and 16 merge nto acom-
embodiment, Fig. 5 is a detail sectional view of the mon descending leg 26
which connects through a luer  lower end of the first embodiment to an
enlarged connector 28 (male half) and 30 (female half) to the  scale (and
corresponding to the Fig. 2 view of the prior cannula 12. This is shown to
an enlarged scale in Fig.  40  art), and Fig. 6 is a transverse section of
the first em- 2, where the cannula 12 and its integral female luer
bodiment, taken on the line VI-VI In Fig. 5. connector half 30 is detached
for clarity. Clearly, the  The first embodiment 40 (Fig. 4) comprises a
internal volume of the common descending leg 26 of  male luer connector
half 42 to which are secured a the Y-set is substantial in relation to the
volume of a  short, relatively large-bore and two relatively fine-
comparable length of either of the tubes 14 or 16, and   45   bore flexible
intravenous-fluid-carrying tubes 44, 46, much greater than the internal
volume of a typical  and 48. Arespectivefemale luer connector half 50, 52
cannula. It is significant to note thatthe relatively nar-  and 54
terminates the upstream end of the tubes 44, row-bore cannula 12 will
directly abut or be substan-  46 and 48 (ie the tube ends remote from the
connec- tially contiguous to the lower or downstream end 32  tor42) to
facilitate the attachment of respective sourc- of the male luer connector
half 28 when the coupling   so   es of intravenous fluid (not shown), eg
gravity-feed 10 is in use.                                       bags
and/or motorised infusion pumps. A movable The volume of the common leg 26
intervening be-  collar or tubing grip 56 can be slid along the tubes 44,
tween the individual fluid lines 14 and 16, and the  46 and 48 to
selectively vary the length of tubing up cannula 12, allows uncontrolled
mixing of the various  to the connector 42 that is clustered as a compact
fluids and drugs intended to be administered to the  55   group, and to
selectively vary the potential maximum patient. For example, In commercial
Y-sets, this com-  mutual separation of the connectors 50, 52 and 54 to mon
volume is usually greater than 0.5 millilitres.  suit the locations of the
fluid sources. Thus, when one intravenous fluid is being metred        The
tube 44 is less than 20 cm In length, in this 3    



5                  EP 0 511 241B1                 6 particular embodiment
15 cm, and 1.5 mm in internal  substantially obviated. Compared to the
prior art "Y- diameter, and in use is connected to a gravity-feed  sets",
the present invention could analogously be saline supply. The tube 46 is
also 15 cm in length but  termed a "V-set" due to the absence therefrom of
a is of 0.5 mm internal diameter; this tube 46 in use has  common
descending limb proceeding from the con- a sealed upstream end through
which intermittent in-   5   junction of the two incoming "arms" of source-
jections can be made for supply to the patient along  connecting tubing.
the tube 46. The tube 48 in this embodiment is also  Fig. 7 illustrates a
second embodiment 70 of fluid 15 cm in length and of 0.5mm internal
diameter, and  coupling in accordance with the invention, and which in use
Is connected through its upstream end to a  is based on the first
embodiment 40 (Fig. 4). Accord- drug supply from a motorised infusion pump.
10  ingly those parts of the second embodiment 70 which The lower
(downstream or outlet) end of the first  are structurally and functionally
equivalent to corre- embodiment 40 in the vicinity of the connector 42 is
sponding parts of the first embodiment 40 are given shown In section and to
a much-enlarged scale in Fig.  the same reference numerals as were employed
in 5. This part of the coupling 40 comprises a conven-  the description of
the first embodiment. The following tional single-lumen male luer connector
half 42 to  15  description of the second embodiment 70will concen- which
are secured the downstream or outlet ends of  trate on those parts which
differ from the first em- the three tubes 44, 46 and 48 by being embedded
bodiment 40, and for a description of any part of the within the lumen by a
solidified adhesive or resin 58  second embodiment 70 not detailed below,
reference (see particularly the transverse cross-section illu-  should be
made to the foregoing description of the rel- strated in Fig. 6). The lumen
of the connector 42 may  20  evant part of the first embodiment 40. have an
internal diameter of about 0.125 inches (3.2  In the second embodiment 70,
the tube 44 is pro- millimetres).                                    vided
with a non-return valve set 72 comprising an in- This part of the coupling
40 is conveniently man-  line non-return valve 74 coupled between a female
ufactured by the steps of providing a conventional sin-  luerconnector half
76 for attachment to a gravity-feed gle-lumen male luer connector half,
providing the  25  intravenous fluid source (not shown), and a male luer
three intravenous fluid tubes and threading the tubes  connector half 78
for attachment to the female luer downwards through the male connector (ie
with the  connector half 50 terminating the upstream end of the connector
aligned as shown in Fig. 5) until the tubes  tube 44. The non-return valve
set 72 serves to pro- project from the end 43 of the male connector 42
vide an anti-reflux function which prevents reverse which will be
contiguous with a cannula when con-  30  flow of fluid into the
gravity-feed intravenous fluid nected thereto by a corresponding female
luer con-  sourceviathetube44 intheeventoflapressuresurge nector half.
Thereupon the tubes 44, 48, and 48 are  in one of the other tubes 46 or 48
as may be occa- secured within the con nector lumen 42 by at least par-
sioned, for example, by the intermittent operation of tially filling the
connector lumen 42 around the tubes  a motorised infusion pump acting as
the intravenous 44,46, and 48 with a suitable adhesive or resin 58 so  35
fluid source for that other tube. as to embed the tubes 44,46, and 48
within the con-  While the non-return valve set 72 is preferably nector
lumen 42. Then, when the adhesive or resin 58  detachable from the
remainder of the coupling 70 as has cured, the projecting tube ends and any
over-  shown in Fig. 7, the non-return valve set 72 may also flowed
adhesive or resin are severed at the end 43 of  be formed integral
therewith (eg by eliminating the the connector42, eg by slicing them with a
sharp scal-  40  connectors 50 and 78, and by directly connecting the pel
or other suitable cutting tool, to leave a flush con-  outlet or downstream
side of the non-return valve 74 nector end 43 in which the three tubes
44,46, and 48  directly to the upstream end of the tube 44). are solidly
embedded, the so-fabricated coupling end  The second embodiment 70 is
further modified In 43 being penetrated only by the lumens of the tubes,
comparison to the first embodiment 40 by the provi- as depicted In Fig. 6.
45  sion of an In-line bacterial filter 80 connected into the Thereby, the
resultant coupling 40 can have a  tube 48 immediately downstream of the
respective cannula (not shown) having a female luer connector  female luer
connector half 54. The filter 80 may be a half integral therewith or
secured thereto, connected  flat disciform filter as schematically depicted
in Fig. to the connector 42 of the coupling 40 such that the  7, or any
othersuitable shape. The filter 80 serves to embedded tube ends are
substantially contiguous  50  prevent contaminating organisms upstream
thereof, with the bore of the so-connected cannula. This ar-  eg in the
connector 50, from reaching the patient. rangement results in a zero or
minimal common intra-  The non-return valve set 72 and the in-line bac-
venous fluid volume between the downstream ends  terial filter 80 can be
employed in any suitable num- of the individual intravenous fluid carrying
tubes 44,  bers (one per tube) according to requirements, and 46 and 48,
and the cannula through which the fluids  55  independently of each other.
are conjointly delivered Into the patient. Thus the po-  While thefirst and
second embodiments (40, Fig. tentially dangerous disadvantage of the prior
art cou-  4; 70, Fig. 7) have been illustrated by way of example plings,
described above with reference to Figs 1-3, is  as employing three tubes to
individually couple three 4    
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intravenousfluidsources to a patientvia a singlecan-  flexible tube allows
rapid gravity flow to be asso- nula, a fluid coupling in accordance with
the invention  ciated with smaller infusion lines through the may have more
than three tubes for coupling up to a  same fitting. This provides the
combined bene- correspondingly greater number of intravenous fluid  fits of
a high flow rate on one line, together with sources through a single
cannula (or any other suit-   5  no dead space within the fitting. able
outlet member). By way of non-limiting exam-    Advantages of the design
features to reduce the ples, a fluid coupling in accordance with the
invention  risk of drug surges and troughs:- may have four, five, six or
more, up to twelve or more  The risk of drug surges is reduced by
eliminating tubes secured into a single outlet connector. In each  the
common limb of a Y fitting in the same way that such Instance, the
appropriate number of tubes may  10  a V has no common limb. This
descending section of be secured inside the lumen of a single-lumen con-
theY (common limb) in commercial fittings varies be- nector (eg as
described in respect of the first embodi-  tween 0.5 millilitres and 10.0
millilitres. The 0.5 mil- ment 40), or each such tube may be secured to the
lilitres versions have the advantage of having a rela- respective lumen of
a plural-lumen connector having  tively small volume but the disadvantage
that they are a number of lumens (three, four, five, six, or more up  15
clumsy fittings on the posterior aspect of the arm and to twelve or more)
equal to the requisite number of  that they cross over the wrist and expose
the vein to tubes to be secured to the plural-lumen connector.  stresses
when the wrist is flexed or extended. It is As an example of such a
multi-tube connection,  common therefore to have a flexible, common limb
Fig. 8 is a transverse cross-section of a third embodi-  connected to the
cannula and turned around in the U ment 90 of a fluid coupling In
accordance with the   20  shape. It is not uncommon for this limb to be 1
to 10 present Invention, in which four tubes are embedded  millilitres in
volume. With the growth of accurate small in a single-umen connector.
infusion pumps, many of which use 10 millilitre syr- Fig. 8 corresponds to
the sectional view of the  inges overa 24-hour period, the common space in
the first embodiment shown in Fig. 6 but to a somewhat  descending limb of
the Y fittings has become more larger scale. In Fig. 8, the third
embodiment 90 com-  25  and more significant. In many situations thiscommon
prises a male luer connector half 92 holding four in-  space contains 1 to
5 hours worth of drug to be in- travenousfluid supplytubes94,95,96 and 97
togeth-  fused, which means the patient will not receive any erembedded in
a suitableadhesiveorresin98.As will    drug for 1 - 5 hours (trough).
Intermittent injections be seen from the drawing, the tube 94 is of
consider-  through anotherlimb of the fitting exposes the patient ably
greater lumen diameter than the tubes 95, 96  30  to the risk that the limb
may be flushed through sud- and 97.
denly with the resultant effect that the constant-rate- Advantages of the
present invention over the pri-  infusion fluid is delivered at extremely
high rates for or art will now be discussed in greater detail, In the
short periods of time (surge). context of use of the fluid coupling for
supplying intra-  During the course of drug infusion, surges can venous
fluids to a patient through a single cannula.   35  also occur when an
infusion pump delivers drug into The advantages of the Invention ("V-sets")
over  a gravity-fed line. The pressure generated by most the previous
designs of fittings ("Y-sets" include the  pumps will exceed the pressure
in the gravity-fed line following:-
and on occasions when the cannula is partially 1. The new V-set reduces the
risk of drug surges  blocked fluid will travel from the high pressure line
to and dips (sudden rises and troughs in the prescri-  40  the low pressure
line. The cannula can become bed infusion rate).
blocked with flexion of the wrist and use of the arm for 2. Intermittent
injections to the cannula can be  measurement of blood pressure. The new
coupling made direct to the cannula, with no drug mixing  has incorporated
detachable anti-reflux valves which with any of the intravenous solutions
in the other  can be added to any number of gravity-fed lines to lines
prior to the cannula. Hitherto, this has not  45  prevent a single
pump-driven line accidentally filling been possible to achieve with
conventional fit-  them. Until this time, these anti-reflux valves have
tings available. Injections have had to be made  been fixed to devices with
intravenous lines and have into an infusion line which provides access to
the  not been detachable. To make them detachable al- cannula.
lows a flexible system that can be changed as gravity- 3. The risk of
phlebitis, septicaemia and needle  so  fed or pump-fed lines are added.
stick injuries had been reduced by a unique ar-   Advantages of the design
feature to provide di- rangement of a valve system and a filter in a low
rect access from an Intermittent injection site to the volume line which
provides direct access to the  cannula without any mixing in the
intravenous lines:- intravenous cannula.                          The V-set
arrangement allows for as many lines as 4. Previous attempts to minimise
dead space  55   might be required having direct access to the cannula have
been associated with the use of fine bore  with no region of mixing prior
to fluid entering the can- tubing, which has usually been relatively long.
nula. The commonest design thatwill be useful will al- The use of at least
one large bore, short length,  low two intravenous lines with one
intermittent injec- 5    



9                   EP0511241B1                      10 tion line for a
three-line V-set Some sets may have  travenous lines. This arrangementgives
the following up to 12 separate intravenous pump lines, with one of
benefits:- the valve arrangement which would previ- these dedicated to
intermittent injections. In the past  ously be safe to use foronlyveryshort
periods of time injections made through a rubber bung or a valve ar-  can
be usedfor long periods of time because any bac- rangement into an
intravenous line always have the   5   teria that may be present within the
valve arrange- risks of the drug mixing with other drugs in the line,  ment
are filtered out prior to entry to the patient-sup- and lodgement in the
line without ever reaching the  plying line. This valve filter arrangement
is the only patient This new design specifically prevents this  way such
valves should be allowed to be placed on from happening as each of the
gravity lines can have  intravenous lines. Without this valve filter
arrange- an anti-reflux valve preventing fluid being pushed   10   ment the
valve would have a high risk of introducing back up the gravity lines.
Aguarantee therefore exists  organisms to intravenous lines and would
therefore for quality assurance with intermittent injections   be unsafe.
This arrangement therefore overcomes which has notpreviously existed. All2
millilitres inject-  the deficiency of the valves which have significant ed
through the rubber bung or the valve arrangement  dead space and residual
organisms which previously on the intermittent injection line will reach
the patient  15  precluded their use from intravenous lines. except for the
dead space in the cannula and the re-    The arrangement of the valve and
filter provides maining dead space in the line. In most casesthe can-  a
fitting which allows the addition of a number of in- nula dead space will
be 0.02 millilitres and it is not dif-  travenous lines where all
intermittent injections will ficult to keep the dead space in line below
0.15 milli-  be through a valve filter arrangement. The valve filter
litres. The design features therefore guarantees that  20   arrangement
provides protection for the intravenous the majority of a 2 millilitre
injection will arrive specif-  lines so that organisms will not be injected
and where ically at the patient without the risk of It being lost in
poorly dissolved antibiotics will not be injected. The intravenous line
dead space. Frequently, with current  risk of thrombo-phlebitis and
septicaemia will there- arrangements, a small injection such as 2
millilitres  fore be reduced by the risk of this unique V-set ar- will be
delivered through a rubber bung in one of sev-  25  rangement. eral lines
connected to a Y-set arrangement If the      The following specific
advantages arise from the nursing staff are not careful the drug may be
added  design of the V-sets in accordance with the inven- to a line which
might not be running with the risk that  tion:- it never reaches the
patient The design of the cou-     1. Y-sets and 3 way taps involve several
intrave- pling of the present invention and the practice of using   30
nous lines meeting through a common limb. V- the Intermittent injection
line forall injections provides  sets provide directaccess to the cannula
for each quality assurance where known quantities of drugs       of the
Intravenous lines without any mixing prior will always be delivered to the
patient This feature    to the cannula. has not previously been available.
It could only previ-  2. The V-sets provide an Intermittent injection line
ously be achieved with flushing.               35       with direct access
to the cannula with no mixing Advantages of the design features to reduce
the     between the intermittentlineand continuousflow risk of needle stick
injuries, the risk of septicaemia  lines or in fact mixing of any of the
flow lines. and the risk of thrombo-phlebitis:-                      3. The
intermittent injection line can have a mini- Intermittent injection sites
of intravenous lines   mum dead space by having an extremely fine lu- are
traditionally rubber bungs which are cleaned with  40  men. alcohol priorto
injecting fluid into the intravenous line.  This can be well belowO.1
millilitre which is below A numberof valve arrangements where the valve
sits     the dead space in most commercial systems low inside a female luer
lock system have been Intro-   which is virtually always above 1
millilitre. duced to the market but these have had significant      4: The
use of a valve arrangement on the inter- disadvantages. There is usually a
pocket of fluid  45   mittent line in series with a filter provides a sys-
which exists above the valve with a risk that this pock-  tem which
eliminates the use of needles on intra- et of fluid becomes significantly
contaminated with     venous lines. The elimination of this use of nee-
organisms. As this pocket offluid sits in a recess with-  dles saves costs
with needles, and also elimin- in the housing of a female luer lock fitting
it is impos-  ates the risk of needle stick injuries. sible to clean it
with an alcohol swab prior to use. For  50 this reason a variety of valve
arrangements which have been useful forshortterm venous access during
Claims anaesthesia have been unpopular on intravenous lines. By careful
arrangement of an intermittent injec-  1. A fluid coupling for connecting a
plurality of fluid tion valve, followed by a filter arrangement to exclude
55  sources to a single-bore outlet member, said cou- organisms on the
intermittent injection line, it is pos-  pling comprising a plurality of
tubes (44, 46, 48) sible to create a specific valve filter infusion line
with  mutually conjoined within a connector (42) for at- a direct access to
a cannula by-passing the other in-   tachment of said outlet member to an
outlet end 6    



9                   EP 0 511 241 B1                 10 tion line for a
three-line V-set. Some sets may have  travenous lines. This arrangement
gives the following up to 12 separate intravenous pump lines, with one of
benefits:- the valve arrangement which would previ- these dedicated to
intermittent injections. In the past  ously be safe to useforonlyveryshort
periodsoftime injections made through a rubber bung or a valve ar-  can be
used forlong periods of time because any bac- rangement into an intravenous
line always have the   5   teria that may be present within the valve
arrange- risks of the drug mixing with other drugs in the line,  ment are
filtered out prior to entry to the patient-sup- and lodgement in the line
without ever reaching the  plying line. This valve filter arrangement is
the only patient. This new design specifically prevents this  way such
valves should be allowed to be placed on from happening as each of the
gravity lines can have  intravenous lines. Without this valve filter
arrange- an anti-reflux valve preventing fluid being pushed   10   ment the
valve would have a high risk of introducing backup the gravity lines.
Aguarantee therefore exists  organisms to intravenous lines and would
therefore for quality assurance with intermittent injections  be unsafe.
This arrangement therefore overcomes which has not previously existed. All
2 millilitres inject-  the deficiency of the valves which have significant
ed through the rubber bung or the valve arrangement  dead space and
residual organisms which previously on the intermittent injection line will
reach the patient  15  precluded their use from intravenous lines. except
for the dead space in the cannula and the re-   The arrangement of the
valve and filter provides maining dead space in the line. In mostcases
thecan-  a fitting which allows the addition of a number of in- nula dead
space will be 0.02 millilitres and it is not dif-  travenous lines where
all intermittent injections will ficuit to keep the dead space in line
below 0.15 milli-  be through a valve filter arrangement The valve filter
litres. The design features therefore guarantees that  20  arrangement
provides protection for the intravenous the majority of a 2 millilitre
injection will arrive specif-  lines so that organisms will not be injected
and where ically at the patient, without the risk of It being lost in
poorly dissolved antibiotics will not be injected. The intravenous line
dead space. Frequently, with current  risk of thrombo-phlebitis and
septicaemia will there- arrangements, a small injection such as 2
millilitres  fore be reduced by the risk of this unique V-set ar- will be
delivered through a rubber bung in one of sev-  25  rangement. eral lines
connected to a Y-set arrangement. If the    The following specific
advantages arise from the nursing staff are not careful the drug may be
added  design of the V-sets in accordance with the inven- to a line which
might not be running with the risk that  tion:- it never reaches the
patient. The design of the cou-   1. Y-sets and 3 way taps involve several
intrave- pling of the present invention and the practice of using   30
nous lines meeting through a common limb. V- the Intermittent injection
line for all injections provides  sets provide direct access to the cannula
for each quality assurance where known quantities of drugs      of the
intravenous lines without any mixing prior will always be delivered to the
patient. This feature  to the cannula. has not previously been available.
It could only previ-  2. The V-sets provide an intermittent injection line
ously be achieved with flushing.               35      with direct access
to the cannula with no mixing Advantages of the design features to reduce
the     between the intermittent line and continuous flow. risk of needle
stick injuries, the risk of septicaemia  lines or In fact mixing of any of
the flow lines. and the risk of thrombo-phlebitis:-                    3.
The Intermittent injection line can have a mini- Intermittent injection
sites of intravenous lines   mum dead space by having an extremely fine lu-
are traditionally rubber bungs which are cleaned with  40  men. alcohol
prior to injecting fluid intothe Intravenous line.  This can be well below
0.1 millilitre which is below A number of valve arrangements where the
valve sits    the dead space In most commercial systems low inside a female
luer lock system have been intro-  which is virtually always above 1
millilitre. duced to the market but these have had significant     4. The
use of a valve arrangement on the inter- disadvantages. There is usually a
pocket of fluid  45  mittent line in series with a filter provides a sys-
which exists above the valve with a risk that this pock-  tem which
eliminates the use of needles on intra- et of fluid becomes significantly
contaminated with    venous lines. The elimination of this use of nee-
organisms. As this pocket offluid sits in a recess with-  dies saves costs
with needles, and also elimin- in the housing of a female luer lock fitting
it is impos-  ates the risk of needle stick injuries. sible to clean it
with an alcohol swab prior to use. For  50 this reason a variety of valve
arrangements which have been useful forshort term venous access during
Claims anaesthesia have been unpopular on intravenous lines. By careful
arrangement of an intermittent injec-  1. A fluid coupling for connecting a
plurality of fluid tion valve, followed by a filter arrangement to exclude
55  sources to a single-bore outlet member, said cou- organisms on the
intermittent injection line, It Is pos-  pling comprising a plurality of
tubes (44, 46, 48) sible to create a specific valve filter infusion line
with  mutually conjoined within a connector (42) for at- a direct access to
a cannula by-passing the other In-  tachment of said outlet member to an
outlet end 6    
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(42), characterised in that each  PatentansprOche said tube (44, 46,48)
extends through said con- nector (42) to terminate at the outlet end of the
1. Fluidkupplung zum Verbinden einer Viizahl von connector (42), and
wherein at least three tubes  Fluidquellen miteinemAuslaBlOrpermit nureiner
(44, 48, 48) are provided and are secured within   5  Bohrung, wobel die
Kupplung eine Vielzahl von the connector lumen by at least partially
filling  Schlauchen (44,48,48) aufweist, die untereinan- said lumen with
resin or adhesive so as to embed  der verbunden sind innerhalb eines
Anschlu- said tubes (44, 46 and 48) within said lumen of   stfilckes (42)
fOr sine Befestigung des Auslaik8r- said connector.
pers an elnemAusla~ende des AnschluEstOckes 10     (42), dadurch
gekennzeichnet, dao  jeder 2. A coupling as claimed in Claim 1 wherein said
Schlauch (44,48, 48) durch das AnschluBstOck outlet member comprises a
cannula.                (42) hindurch verlauft, um an dem Auslagende des
Anschlulstflckes (43) zu enden, wobel we- 3. A coupling as claimed in Claim
1 or Claim 2,      nigstens drei Schlauche (44,48,48) vorgesehen wherein
one of said tubes (44) is of relatively  15  und Innerhalb der lichten
Weite des Anschlu- large diameter as compared with one of the re-
stOckes durch eln wenigstens telbweises FOllen maining tubes (46, 48).
der lichten Weibe mit elnem Kunstharz oder el- nem Klebstoff befestigtsind,
damitdie Schlauche 4. Acoupling as claimed in Claim 3, wherein atleast
(44,46 und 48) innerhalb der lichten Weite des one of said remaining tubes
(46,48) has an inter-  20  AnschluBstOckes eingebettet sind. nal diameter
of less than 0.8 mm. 2. Kupplung nach Anspruch 1, be! welcherderAus- 5. A
coupling as claimed in Claim 3 or Claim 4,      laik8rper eine KanOle
aufwaist. wherein the relatively large bore tube (44) has an Internal
diameter of from 1.00 to 2.3 mm.  25  3. Kupplung nach Anspruch 1 oder
Anspruch 2, bei welcher elner der Schlluche (44) elnen relativ 6. Acoupling
as claimed in anyone of the preceding   grogen Durchmesser Im Verglelch zu
einem der Claims, wherein at least two of the tubes have a  restlichen
SchlAuche (48,48) aufweist. length of not more than 20 cm. 30  4. Kupplung
nach Anspruch 3, bei welcher wenig- 7. Acoupling as claimed in any one of
the preceding  stbns einer der restlichen Schlauche (46,48) el- Claims,
wherein one or more of the tubes (46,48)  nen Innendurchmesser von
wenigatens 0.8 mm of said coupling incorporates an intermittent in-  hat.
jection valve adjacent the upstream end thereof, and a bacterial filter
(80) intermediate said valve  35  5. Kupplung nach Anspruch 3 oderAnspruch
4, bel and the connector of said coupling.               welcher der
Schlauch (44) mit der relativ grogen Bohrung einen Innendurchmesser von
1.00 bis 8. Acouplingasclaimed In anyoneofthe preceding       2.3 mm hat.
Claims, wherein the coupling incorporates a non- return valve (72) in one
or more of the tubes.    40  6. Kupplung nach einem der vorhergehenden An-
sprflche, be! welcher wenigstens zwei der 9. A method of manufacturing a
fluid coupling, said  Schlauche sine Lfinge von nicht mehr als 20 cm method
comprising the steps of providing a con-   haben. nector (42) having a
single lumen and an outlet end, providing at least three tubes (44, 46,
48),  46  7. Kupplung nach einem dervorhergehenen AnsprO- passing each said
tube through the lumen of said  che, be! welcher emn odor mehrere der
Schlauche connector (42) to project beyond said outlet end  (46,48) der
Kupplung ein intermittierendes Emn- of said lumen, Inserting adhesive or
resin into   spritzventil neben dem stromaufwfrtigen Ende said lumen of
said connector to surround said     davon aufweisen sowie einen
bakteriellen Filter tubes (44, 46, 48) passing therethrough, and   so  (80)
zwischen dem Ventil und dem Anschlu&- when said adhesive or resin has
substantially     stack der Kupplung. cured, severing the tubes and any
overflowed adhesive or resin where they project from said  8. Kupplung nach
einem der vorhergehenden An- end of said lumen.
sprfiche, bel welcher die Kupplung eln Rfick- -c      schlagventll (72) in
elnem oder mehreren der 10. Amethod as claimed in Claim 9, wherein said
sin-  Schiluche aufweist. gle-lumen connector (42) is formed as the male
half of a luer connector.                      9. Verfahren zur Herstellung
einer Fluidkupplung, 7    
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1111111DI1111   111 111II1 wobei das Verfahren aus den Stufen der Bereft-
grand diametre (44) a un diametre int6fieur de stellung eines
AnschluBstfLckes (42) mit einer    1,00 A 2,3 mm. einzigen lichten Weite
und einem Auslagiende be- steht, wenigatens drei Schlauche (44,46,48) be-
6. Accouplement suivant une quelconque des re- reitgesteiltwerden, jeder
Schlauch durch die lich-   6  vendlcations pr6c~dentes, dans lequel au
moins to Waite des Anschluestrickes (42) hindurch ge-   deux des tubes ont
une longueur ne depassant steckt wird, um Obar des Auslagende der lichten
pas 20 cm. Weite vorzusethen, ein Kiebemittel oder ein Kunstharz in die
lichte Weite des Anschlul    7. Accoupiement suivant une quelconque des re-
stOckes eingefLigt wird, um die hindurchgehen-  10  vendications
prec6dentes, dans lequel un ou plu- den Schlauche (44,46,48) zu umgeben,
und,         sieurs des tubes (46,48) dudit accouplement wenn der
Kiiebstoff oder das Kunstharz im we-     comprennent uno vanne d'injection
intermittentb sentlichen ausgehArtet sind, einern Durchtren-    plac6e pres
de leur extr6mite amont, et un filtre non der Schlaucho und jedes
Obergetr8mten         bact6rien (80) place entre la dite vanne et le
Kbebstoffs oder Kunstharzes, wo sle von dem En-  15  connecteur dudit
accouplement. de der lichten Waite vorstehen. 8. Accouplement suivant une
quelconque des re- 10. Verfahren nach Anspruch 9, bel welcham des An-
vendications pr6c6dentes, dans lequel l'accou- schlu~etfick (42) mit einer
einzigen lichbtn Wefit  plement comprend un clapet de non retour (72) als
die  mAnnliche  Haiftb  enes  Luer-  20      dans un ou plusieurs des
tubes. Anschluestackes ausgebildet let. 9. Proc6de de fabrication d'un
accouplement pour fluide, ledit proced6 comprenant lea etapes de
Rovendlcations                                       preparation d'un
connecteur (42) comportant une 25     lumiere unique et une extremite de
sortie, prepa- 1. Accouplement pourfluide permettantde conneo-      ration
d'au moins trois tubes (44,46,48), passage ter une pluralite de sources de
fluido A un organe  de chaque dit tube A travers la lumiere dudit de sortie
A passage Interleur unique, ledit accou-  connecteur (42) de manirea A ce
que le tube fas- plement comprenant une pluralite de tubes         se
saillie au-dela de ladite extremite de sortie de (44,46,48) mutuellement
regroup6es A 'linterieur  3o  ladito lumlbre, introduction d'adh6sif ou de
rosina d'un connecteur (42) pour fixation dudit organe   dans laditb
lumiere dudit connecteur de maniere de sortie A une extremite de sortie du
connectbur  A entourer lesdits tubes (44,46,48) passant dans (42),
caracterise an ce que chaque dit tube      ladie lumibre, et, loreque ledit
adhesif ou laditb (44,46,48) s'etend A travers leditconnectbur(42)  resine
a substantiallement durci, coupa des tu- pour se tbrminer A l'extremit6 de
sortie du   3S  bes et de I'adh6esif ou de la resino qui a d6bord6,a
connecteur (42), et au moins trots tubes          lendrot oO lie font saile
hors de lad ito extr6mit6 (44,48,48) sont prevus et sont fixes A
l'Inteileur  de ladita lumiere. de la lumiere du connecteur par remplissage
au moins partial de ladito lumiere avec une risine ou  10. Proced6 sulvant
la revendicatbon 9, dans lequel un adh6sif de fagon a scaller lesdits tubes
(44,46   40  ledit connecteur a lumiere unique (42) est sous la et 48) A
l'int6rieur de ladite lumiere dudit conneo-  formo de la Moliei male d'un
connecteur de type tour.                                            luer.
2. Accouplement suivant la revendication 1, dans lequel ledit organe de
sortie comprend une canu-  45 Ia. 3. Accouplement sulvant la revendication
I ou la re- vendicatlon 2, dans loquel un deadits tubes (44) est de
diametre relativement grand comparative-  so ment au diametre des autres
tubes (46,48). 4. Accouplement suivant la revendlcation 3, dans lequel au
moins un desdits autres tubes (46,48) a un diambtre interieur inferieur A
0,8 mm.  5S 5. Accouplement suivant la revendlcation 3 ou la re-
vendication 4, dans loquel le tube de relativement 8    


