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as an open ended hollow cylinder whose outer end is closed by a septum and
whose inner end openly The present invention relates to a suction     faces
the stopper, and which has an air pressure transfer assembly for a
medicament liquid, to an   releasing hydrophobic filter vent near its outer
end adapter for such an assembly and to a method of   5   and a shiftable
piston that divides the cylinder into using such an assembly. An assembly
according to   an outer atmospheric chamber containing the vent the
preamble of Claim 1 and an adapter according   and an inner pressure
chamber openly facing the to the preamble of Claim 12 are known e.g. from
stopper. US-A-4 180 070.                                        According
to these two patents, the needle of a The present invention in particular
relates to a   10  syringe penetrates the septum, piston and stopper
suction transfer assembly of a vial having a cham-  to add a small amount
of liquid to the powder to ber filled with a medicament liquid, such as a
form a hazardous solution and a saturated vapor hazardous liquid, and
closed by a stopper on which  thereof at increased pressure in the air
space the vial is longitudinally slidable and a flow path  above the
solution due to the added liquid volume. containing adapter connectable to
the vial by a   15   On inverting the arrangement, the increased pres-
hollow needle that penetrates the stopper, usable  sure refills the syringe
with the solution and returns with a suction operating dispenser device,
e.g. a  the vial to atmospheric pressure. As the needle is syringe,
lockably connectable to the adapter at a  removed, any escaping  solution
and aerosol check valve in the flow path to transfer liquid from  formed
from the vapor under the differential pres- the vial to the device, with
simultaneous com-   20  sure conditions are retained in the inner chamber
pensating vial movement relative to the stopper    while the piston moves
outwardly to adjust this under external atmospheric pressure to reduce the
chamber to atmospheric pressure, or are retained chamber volume by an
amount equal to the liquid    by the hydrophobic vent if they reach the
outer transferred, yet preventing leakage from the adapt-  chamber. er on
disconnecting the device.               25       Alternatively, according
to these patents, if the Devices that hold and dispense hazardous ma-
solution is not used immediately, the arrangement terials, such as
hazardous liquids in the medical  is kept upright, enough air is drawn into
the syringe field, are dangerous to use due to possible leakage  to return
the vial to atmospheric pressure, and the from the device and contamination
of the environ-  needle removed as before, but with the air in the ment or
user. Among such hazardous materials are  30  syringe being discharged into
the outer chamber cytotoxic or antineoplastic (oncology) drugs admin-  for
safe exit into the atmosphere while any haz- istered in chemotherapeutic
treatment of cancer.   ardous solution and aerosol are retained by the They
are usually stored as an injectable solution in  hydrophobic vent. When the
solution is to be used, a stoppered vial, prone to aerosol or droplet
forma-  the syringe is loaded with a volume of air equal to tion, as when
manipulated at differential pressures   35  that of the solution to be
removed, this air is in withdrawing a dosage into a syringe, since these
charged to the vial to increase its air pressure, the operations change the
saturated vapour pressure    arrangement inverted, the solution volume
drawn conditions of the volatilized constituents in the air  into the
syringe and the vial returned to atmo- space above the solution in the
vial.              spheric pressure, and the needle removed as be- United
States patent No. 4,180,070 to Genese   40  fore. describes a disposable
syringe wherein one vial is    It would thus be desirable to provide a
suction received in the syringe body which also accom-     transfer
assembly for a medicament liquid, espe- modates a double-pointed cannula
having a hub      cially a hazardous liquid, that permits safe and member
and a second vial is retained by an adapt-  easy transfer of the liquid
from its container to a er which fits over the outside of the syringe
barrel  45  suction operating dispenser device such as a sy- to provide
upon movement of the adapter over the   ringe, yet avoids leakage on
detaching the device syringe barrel fluid communication between the two
from the assembly. vials and intermixing of the two components. The
It is accordingly an object of the present inven- cannula is positioned in
the syringe barrel and has  tion to overcome, or at least alleviate, one or
more a hub with two frictional stop portions in conjunc-  50  of the
difficulties related to the prior art. tion with the syringe barrel.
According to the invention, a suction transfer United States patents
4,768,668 and 4,834,149   assembly for a medicament liquid, such as a haz-
to Fournier et al show a hazardous material vial   ardous liquid, is
provided which comprises a lon- apparatus and conjoint operating method, in
which  gitudinal vial and a longitudinal adapter. the neck of a vial closed
by a stationary stopper  55  The vial forms an enclosed longitudinal cham-
and containing a small amount of hazardous ma-     ber filled with the
medicament liquid and has an terial powder and captive air is enclosed by a
open end closed by a penetrable stopper. The vial coaxial snap-on pressure
release housing, formed   is slidable longitudinally relative to the
stopper and 2  



3                 EP 0 458 643 B1                   4 the stopper slidably
seals the liquid in the chamber  adapter, may be in the form of a package
kit. in any position of vial sliding movement. Desirably,  The invention
also contemplates a method of the liquid filled vial chamber is
substantially free  using the assembly for essentially leakage free from
air spaces. Also, the stopper has fastening  transfer of a selective volume
of the medicament means facing the vial open end.               5   from
the vial chamber via the adapter to the sepa- The adapter has a front end,
a rear end and an  rate suction operated device, comprising the steps
internal flow path extending therethrough. The rear  of end has a
rearwardly facing hollow needle with a    (a) fastening the adapter
fastening means to pointed tip defining the flow path rear terminus,
those of the stopper and penetrating the stopper and counterpart fastening
means to the stopper  io    by the needle to fasten the adapter to the
stop- fastening means. The rear end is insertable into the  per and flow
connect the vial chamber and vial open end to fasten the adapter fastening
adapter flow path, means to those of the stopper to fasten the adapter  (b)
locking the device lock connector to that of to the stopper, and to
penetrate the stopper by the  the adapter to flow connect the device nozzle
needle to connect the chamber and flow path.  15    with the adapter nozzle
and mechanically open The adapter front end has a forwardly facing     the
adapter check valve by the device contact hollow nozzle defining the flow
path front terminus,  probe to flow the device with the adapter flow a
mechanical contact probe-openable and self-clos-  path, ing check valve in
the flow path adjacent the noz-   (c) transferring a selective volume of
liquid from zle, and a lock connector, e.g. a luer lock, adapted   20
the vial chamber into the device by suction to lock releasably to a
counterpart lock connector,  operation of the device and simultaneously ef-
e.g. a counterpart luer lock, on a separate suction  fecting compensating
vial movement longitudi- operated dispenser device, e.g. a syringe, having
a  nally relative to the stopper under external at- counterpart hollow
nozzle containing a mechanical   mospheric pressure to reduce the chamber
vol- contact probe to connect with the nozzle and open   25  ume by an
amount generally equal to the liquid the valve.
transferred, and Accordingly the present invention provides a     (d)
disconnecting the device from the adapter suction transfer assembly for a
medicament liquid,  by unlocking their lock connectors with accom- e.g. a
hazardous liquid, permitting its repeated safe  panying self-closing of the
check valve to pre- and easy transfer in selective dosage amounts  30
vent liquid leakage from the adapter nozzle. from a container to a suction
operating dispenser    Steps (b), (c) and (d) may be repeated to device
without leakage on detaching the device    transfer further selective
volumes of liquid from the each time from the assembly.
vial chamber to the device. On fastening the adapter fastening means to
Other objects of the invention will become ap- the stopper fastening means
and penetrating the   35  parent from within the specification and accom-
stopper by the needle, and locking the device lock  panying drawings, in
which: connector to the adapter lock connector and con-    Figure 1 is a
schematic sectional view of a necting the device nozzle with the adapter
nozzle   suction transfer assembly according to an em- and mechanically
opening the valve by the contact   bodiment of the invention, showing the
stop- probe, suction operation of the device will cause   40  pered vial
and adapter in unassembled con- liquid transfer from the chamber via the
adapter to  dition, and an associated syringe as suction the device and
simultaneous compensating vial       operating dispensing device; movement
longitudinally relative to the stopper un-  Figure 2 is a schematic view of
the assembly der external atmospheric pressure to reduce the     and device
of Figure 1 showing the parts con- chamber volume by an amount generally
equal to  45  nected to each other for suction transfer of liquid the
liquid transferred.                             from the vial via the
adapter to the syringe; The adapter rear end may have a socket con-
Figure 3 is a sectional view of an alternative taining the needle with its
tip located inwardly from  embodiment of the assembly showing an adapt- the
rear end, and also containing its fastening     er and check valve assembly
for use with a means. The adapter and stopper fastening means  50
stoppered vial and associated suction operating may be coacting thread
connection means. Coac-      dispensing device; ting separation inhibiting
means may be provided    Figure 4 shows a front end view of the assembly on
the adapter and stopper to inhibit their separa-  shown in Figure 3; and
tion once they are fastened.                        Figure 5 shows a
perspective view of the rear The vial, stopper and adapter are suitably of
65  end of the adapter shown in Figure 3 and an generally cylindrical shape
and coaxially arranged,  associated penetrable stopper. with the needle
located centrally in the adapter.     Referring to the drawings, and
initially to Figure The liquid filled vial closed by the stopper, and the
1, a suction transfer assembly 1 is shown, includ- 



3    5                EP 0 458 543 B1                    6 ing a vial 10
and an adapter 30, plus an associated  path 33. suction operating or
aspirating dispensing device in  Adapter front end 31 has a forwardly
facing the form of a conventional syringe 60.            hollow nozzle 39
defining the front terminus of flow Vial 10 is shaped as a hollow
longitudinal, e.g.  path 33. A mechanical contact probe-openable and glass,
cylinder with a round cross sectional longitu-   5   self-closing check
valve 40 is located in flow path dinal inside wall 11 between its closed
rear end 12  33 adjacent nozzle 39. Valve 40 is formed of a and open front
end 13, to form an enclosed longitu-  resilient diaphragm 40 having a
forwardly facing dinal chamber 14 filled with a medicament liquid L,
hollow tubular nose 42 provided with liquid inflow such as a hazardous
liquid, open end 13 being     apertures 43, and is situated in a valve
chamber 44 closed by a penetrable stopper 15. Vial 10 is  io  with the edge
portion of diaphragm 41 rigidly hin- slidable longitudinally relative to
stopper 15 while  gedly seated on the interior wall of chamber 44. stopper
15 slidably seals liquid L in chamber 14 in  Nose 42 projects into the
internal bore of noz- any position of vial sliding movement.            zle
39 and diaphragm 41 seats sealingly against Stopper 15 is shaped as an
elastomeric slide,  the adjacent wall of chamber 44 as valve seat at e.g.
rubber, cylinder with a round cross sectional  15  the entrance to that
bore when valve 40 is in body 16 having seal rings or ridges 17 slidably
normally self-closed position, yet on inserting a sealingly engaging vial
wall 11 in the manner of a  mechanical contact probe into the bore of
nozzle piston, and a round cross sectional extension 18  39, nose 42 is
contacted thereby and urged in- facing vial open end 13 and having
fastening      wardly to lift diaphragm 41 from seated position to means
formed by external threads 19, plus a cen-  20  open valve (shown in
phantom in Figure 1). tral bore 20 closed by an internal penetrable seal
Nozzle 39 has a lock connector formed by an 21 adjacent the front of
extension 18.            external luer lock 45, adapted to lock releasably
to Vial 10 is filled with liquid L to a maximum   a counterpart lock
connector, formed by an internal level yet sufficiently spaced inwardly
from open  luer lock, on a separate suction operated dispenser end 13 to
accommodate stopper 15 therein. Vial 10  25  device, e.g. syringe 60,
having a counterpart hollow is filled in a manner avoiding the presence of
air  nozzle containing such a mechanical contact probe spaces or pockets in
chamber 14, to permit the    arranged to flow connect with nozzle 39 and
open liquid to undergo unhindered suction transfer or  valve 40. aspiration
via stopper bore 20 on penetrating seal   Nozzle 39, valve 40, diaphragm
41, nose 42, 21, as later described.                      30  apertures 43,
chamber 44 and luer lock 45, may be Vial 10 may have a bead 22 to engage a
cap    formed as a commercial (Burron Company) add-on 23 on open end 13 to
preserve vial 10 and stopper  unit 46 (cf. United States patent 4,535,820),
moun- 15 in sterile condition.                          ted in an annular
recess 47 in body 34 at front end The base of stopper extension 18 may have
a    31 via its hollow annular chank 48, and with the circumferential
formation of ratchets 24 and asso-  35  bore 49 in its central extension 50
communicating ciated recesses 25 at the inner end of threads 19  with the
inner end of needle 36 at interface 51 to for the purposed described below.
provide this part of flow path 33 in adapter 30. The volume of liquid L in
chamber 14, in terms    Adapter 30 may have a cap 52 on rear end 32 of the
relative longitudinal position of vial 10 on  and a cap 53 on nozzle 39 to
preserve it in sterile stopper 15, is indicated by a series of indicia 26
40  condition. along the barrel of vial 10. Liquid L may be stan-   The
outer edge of rear end 32 may have a dard hazardous material medicament
solution, e.g.  circumferential counterpart formation of ratchets 54 an
injectable antineoplastic (oncology) solution.  and associated bosses 55 at
the outer end of Adapter 30 is shaped as a longitudinal, partially  threads
38 in socket 35 arranged to coact with the hollow, round cross sectional,
e.g. rigid plastic,  45  formation of ratchets 24 and associated recesses
cylinder, with a front end 31 and rear end 32, and  25 on stopper 15 for a
locking grip between these an internal flow path 33 extending through its
body  parts when adapter 30 is rotated onto stopper 15 to 34. Rear end 32
has a rearwardly opening socket   achieve their interconnection and the
penetrating of 35 that contains a rearwardly facing hollow needle  seal 21
by needle tip 37. As adapter threads 38 36 with a pointed tip 37 defining
the rear terminus  50  reach full rotational engagement with stopper of
flow path 33, and counterpart fastening means  threads 19, adapter ratchets
54 engage stopper formed by internal threads 38 that coact with exter-
ratchets 24 and adapter bosses 55 snap-lock in nal threads 19 on stopper
15. Rear end 32 is      stopper recesses 25, respectively, such ratchets,
insertable into vial open end 13 and rotatable to  bosses and recesses thus
forming coacting separa- fasten threads 38 to threads 19 to fasten adapter
55  tion inhibiting means to prevent separation of 30 to stopper 15, and
simultaneously to cause.    adapter 30 from stopper 15. 



needle 36 to enter stopper bore 20 and its tip 37 to  Syringe 60 is a
conventional suction operated penetrate seal 21 to connect chamber 14 and
flow  dispenser device of the type usable with assembly 4    7
EP0458543B1                       8 1, having a hollow cylinder 61 whose
chamber 62   per 15 without danger of needle tip 37 puncturing slidably
sealingly receives a piston plunger 63 for  the user. Needle tip 37 is
positioned relative to reciprocation by finger manipulation of cylinder
threads 38, whereby on fastening threads 38 to flange 64 and plunger flange
65, plus a hollow   threads 19, needle tip 37 will penetrate seal 21 and
nozzle 66 communicating via its central bore 67   5   protrude slightly
therebeyond in bore 20 but will with chamber 62 for aspiration or suction
intake of  not enter chamber 14. fluid into chamber 62 on outward movement
of         Adapter 30 is sized relative to vial inside wall plunger 63 from
cylinder 61, e.g. when nozzle 66 is  11 for insertion of rear end 32 into
vial 10 with a flow connected to adapter 30, and for pressure    slight
clearance C therebetween, since adapter 30 dispensing of fluid from chamber
62 to inward  io  is not connected to vial 10, but rather to stopper
movement of plunger 63 into cylinder 61, e.g. when  15, and in permanent
rigid manner. Thus, slight nozzle 66 is later flow connected to an
injection  radial movement of adapter 30 relative to vial 10 needle (not
shown) for administering liquid L to a  may be accommodated, stopper 15 is
desirably patient.                                          made of pliable
or resilient, e.g. rubber, material, For this purpose, nozzle 66 is formed
as a   15  which insures a tight slidably sealing fit between its
counterpart nozzle that mates with adapter nozzle  seal rings 17 and vial
inside wall 11, in the manner 39, and has an annular recess 68 coaxial to
bore  of a piston-cylinder arrangement, yet permits ad- 67 and containing a
counterpart lock connector    justment between adapter 30 and vial 10 at
clear- formed by internal liner lock 69 that mates and   ance C. releasably
locks with adapter liner lock 45. Recess  20  Since valve 40 is a check
valve, no leakage of 68 is formed so that bore 67 outwardly ends in a
liquid L can occur thereat on penetrating stopper tubular tip 70 defining a
mechanical contact probe.  seal 21 by adapter needle tip 37. Also, as
adapter Nozzle 66 may have a cap 71 to preserve syringe   flow path 33
including chamber 44 and needle 37, 60 in sterile condition.
and stopper bore 20, are collectively of very small Syringe nozzle 66 is
connected to adapter noz-  25  volume, and as vial chamber 14 is free from
air zle 39 by rotating insertion of adapter luer lock 45  spaces and at an
internal pressure equal to exter- onto syringe liner lock 69 in recess 68
to interlock  nal atmospheric pressure, any air in flow path 33 locks 45
and 69, thereby also flow connecting     and bore 20 is negligible and will
not disturb the syringe bore 67 with adapter flow path 33 and
atmospheric pressure condition in chamber 14. mechanically opening check
valve 40 as probe 70   30  Syringe 60, e.g. on recovery from kit K', may
urges valve nose 42 to unseat diaphragm 41 from   be connected to assembled
vial 10, stopper 15 and its closed position to open position.
adapter 30, by removing its end cap 71, inserting Assembly 1, formed of
vial 10 filled with liquid  adapter nozzle 39 into recess 68 of syringe
nozzle L and closed by stopper 15, protected by end cap  66, and rotating
these parts until adapter luer lock 23, and of adapter 30, protected by end
caps 52   35  45 is locked onto syringe luer lock 69 and syringe and 53,
may be provided in unassembled sterile    probe 70 is simultaneously
inserted into adapter condition in a sterilely packaged kit K (shown in
nozzle 39 to contact and shift valve nose 42 to phantom in Figure 1)
prepared under suitable safe-  raise diaphragm  41 to open position.
Outward guards and controlled conditions at the point of  movement of
plunger 63 from cylinder 61 aspirates manufacture. Optionally, syringe 60,
protected by   40  a selective dosage of liquid L into syringe chamber end
cap 71, may be included therewith as a com-   62 by suction withdrawal from
vial chamber 14 via posite sterilely packaged kit K' (shown in phantom
adapter flow path 33, passing outwardly around in Figure 1).
diaphragm 41 and inwardly through apertures 43 of At the end point of use,
e.g. on recovering the  nose 42 to reach syringe bore 67, as shown by the
components from such a kit K or K', cap 23 is  45  arrows in Figure 2.
removed from vial open end 13 and cap 52 is          At the same time, a
vacuum is created in vial removed from adapter rear end 32, rear end 32 is
chamber 14, causing vial 10 to shift toward syringe inserted into open end
13 and rotated to engage   60 on stopper 15 and increasingly onto adapter
30 adapter threads 38 with stopper threads 19 and    by simultaneous
compensating movement longitu- adapter ratchets 54 with stopper ratchets
24, to  50  dinally relative to stopper 15 under external at- cause adapter
needle 36 to enter stopper bore 20  mospheric pressure that reduces the
volume of and needle tip 37 to penetrate seal 21, and adapter  chamber 14
by an amount equal to the volume of bosses 55 to snap-lock in recesses 25,
thereby   liquid L transferred to syringe 50. Vial chamber 14 generally
permanently rigidly locking and flow con-  always remains at an internal
pressure generally 



necting adapter 30 to stopper 15 (Figure 2).  55  equal to external
atmospheric pressure and its re- Needle tip 37 is recessed in socket 35 at
least  duced volume always remains free from air spaces. slightly inwardly
from rear end 32, so that adapter  Vial 10 moves in unison with plunger 53
and stops 30 may be safely manipulated to fasten it on stop-  immediately
when plunger 63 stops. 5    9                 EP 0 458 543 B1
10 The arrangement of vial 10, stopper 15, adapt-  14 by compensating
shifting of vial 10 on stopper or 30 and syringe 60, and their pertinent
parts, at  15 insures that chamber 14 will remain free of air the end point
of use, is favourably coaxial relative  spaces and at uniform internal
pressure and thus to a common central axis A, yet since these com-  inhibit
aerosol or droplet formation of leakage from ponents are of hand held size
and used to admin-   5   nozzle 39, which advantageously is further
inhibited ister comparatively small dosages of liquid L, the  by the
presence of check valve 40 thereat. As overall length of the interconnected
components is  adapter 30 is desirably permanently fastened to relatively
short (Figure 2). Advantageously, vial 10,  stopper 15, nozzle 39
constitues the only leakage stopper 15 and adapter 30 are of generally
cylin-  site of assembly 1, and leakage is avoided both by drical shape and
coaxially arranged, with needle 36   10  providing check valve 40 thereat
and by automati- centrally located in adapter 30 in alignment with  cally
keeping chamber 14 on atmospheric pres- stopper bore 20 and adapter threads
39 in align-  sure. ment with stopper threads 19.
Forming adapter 30 as freely detachable from Due to the maintaining of
chamber 14 com-     stopper 15, and stopper 15 as a self-sealing stop-
pletely filled with liquid L and substantially free  15  per are undesired,
as this arrangement increases from air spaces, and the compensating volume
the possibility of leakage at the end point of use. It reduction of chamber
14 as syringe 60 withdraws a  would also leave exposed needle tip 37 wet
with selective liquid dosage therefrom, the intercon-  residual liquid L,
posing the danger of contaminat- nected arrangement of the components may
be in   ing the environment or wetting or puncturing the any spatial
orientation during liquid transfer, i.e.  20  skin of the user, even if cap
52 were remounted on upright, inverted or at any angular position, without
adapter rear end 32, as this would contaminate the disturbing the transfer,
as its internal system is at  cap and repeat the danger of user contact
with the same pressure as external atmospheric pres-   residual liquid L
thereat on removing the cap to sure, and formation of a saturated vapor of
the   reconnect the adapter to the stopper to withdraw liquid therein is
prevented.                 25  the next dosage from vial 10. On
disconnecting syringe nozzle 66 from           Use of a self-sealing
stopper in nozzle 39 for adapter 39, cap 53 may be placed on nozzle 39
penetration by a syringe needle, instead of check and a standard injection
needle or other implement  valve 40 and probe 70 containing nozzle 66, is
also is mounted on nozzle 66 to administer the syringe  undesired, for like
reasons. dosage to the patient. As check valve 40 simulta-  30  Instead of
mixing materials to form a hazardous neously self-closes on removing
syringe probe 70  solution at the end point of use where the con- from
contact with nose 42, leakage of liquid L from  ditions cannot be
adequately controlled, e.g. per adapter nozzle 39 is safely prevented.
the aforesaid two Fournier et al patents, according For the next dosage,
the above operation is   to the invention the medicament is provided as a
repeated, with the same or a different syringe 60  35  liquid formulated at
the point of manufacture and connected to adapter 30 to transfer from vial
10 an  the manipulations needed to charge the syringe at amount or liquid L
corresponding to that dosage,  the end point of use are minimized as is the
resulting in the further shifting of vial 10 on stopper  danger to the
environment and user. 15 by a compensating increment to reduce the
Although standard luer lock connectors as em- volume of chamber 14 by a
like amount to that of  40  bodied by mating luer locks 45 and 69 are pre-
the liquid volume withdrawn.                      ferred, any suitable lock
formation may be em- A main advantage of the invention is that the  ployed
to interlock nozzles 39 and 69 to provide a hazardous liquid L is prepared,
filled into vial 10  sealed flow connection between adapter 30 and and
closed by stopper 15, under controlled con-   syringe 60. ditions at the
point of manufacture which safeguard  45  Vial 10, stopper 15 and adapter
30 may be against leakage or other mishap and enable the    provided as
disposable items, i.e. to be discarded liquid to be sealed by stopper 15
substantially free  as a still assembled unit per an authorized disposal
from attendant air spaces or pockets in chamber   procedure for hazardous
materials, when the sup- 14 that would foster a saturated hazardous vapor
ply of liquid L in chamber 14 has been essentially condition, lead to
non-uniform pressure in chamber  so  completely withdrawn by the above
described 14 on aspirating liquid dosages from vial 10 at the  transfer
operation. end point of use, and expose the environment and     The suction
transfer of hazardous liquid con- 



user to the danger of hazardous liquid leakage, e.g.  templated by assembly
1 is safer than with conven- in aerosol or droplet form.
tional systems, as transfer is achieved in a com- Instead, on aspirating
liquid L from vial 10, the  55  pletely closed arrangement, in which from
start to internal pressure in chamber 14 always remains    finish the user
is never exposed to an unprotected generally equal to external atmospheric
pressure,  needle, nor to danger of leakage on disconnecting and the
concordant volume reduction of chamber    the syringe from the adapter, as
the adapter has a    11                EP 0 458 543 B1                   12
check valve, and the liquid is always at atmo-    is preferably of
non-circular form and may be hex- spheric pressure in the assembly and
syringe and  agonal as depicted clearly in Figure 4 of the draw- will not
spray forth from either disconnected noz-  ings. Flange 181 facilitates
separation of unit 146 zle. Since the disconnected syringe is needle-less
from the body 134, and the non-circular form there- it poses no danger of
puncturing the user with a   5   of prevents the adapter and the vial
assembly hazardous liquid containing needle.               rolling freely
on an inclined surface. Since the vial Figures 3 to 5 of the drawings
depict an em-   will generally be of circular cross-sectional form it
bodiment of the invention which is similar to that  would, in the absence
if flange 181, roll freely on described above but which has certain
additional  an even slightly inclined surface, which is particu- features
as discussed below. Elements of the as-  l0  larly dangerous should the
vial contain hazardous sembly depicted in Figures 3 to 5 which are similar
medicaments and be inadvertently permitted to roll to those shown in
Figures 1 and 2 have been       onto the floor and shatter. Flange 181 of
non- numbered with the same numerals as the, elements  circular form
prevents this occurring when the in Figures 1 and 2 except with a "1"
prefix before  adapter and vial are in assembly. the number so all elements
in Figures 3 to 5 are  15  The rear end 132 of body 134 may have at
numbered in the range 100 to 199.                least one pair, and
preferably two pairs of count- As shown, an adapter 130 is adapted to be
eracting ratchets 182 with associated bosses 183 used with a vial and
syringe of the type described  thereon. The bosses 183 face away from each
hereinbefore but not shown in these drawings for  other so that a pair of
"bow tie" shaped formations the sake of clarity. A front part of adapter
130 is of  20  are formed on the end 132 of body 134. The cylindrical shape
and has a front end 131 and a   stopper 115 preferably has four radially
extending rear end 132. Rear end 132 has a rearwardly       projections 184
at the base of the stopper exten- opening socket 135 that contains a
rearwardly fac-  sion 118 and associated recesses 185. When ing hollow
needle 136 with a pointed tip 137 defin-  adapter threads 138 reach full
rotational engage- ing the rear terminus of a flow portion 133. Coun-  25
ment with stopper thread 119 adapter ratchets 182 terpart fastening means
in the form of internal   ride over projections 184 until adapter bosses
183 threads 138 are adapted to coact with the external  snap-lock in
stopper recesses 185. Further relative threads 119 of a vial stopper 115 in
the manner   rotation of stopper 115 and adapter 130 in either described
hereinbefore.                           direction is thus inhibited by the
bosses 183 coac- The front end 131 of the front part of the   30  ting with
the projections 184 on opposite sides of adapter 130 has a forwardly facing
hollow nozzle  the recesses 185. Thus coaction is adapted to 139 defining
the front terminus of flow portion 133.  prevent adapter 130 screwing too
far into the stop- A check valve unit 146 forms a second part of the  per
115 and in so doing damaging the stopper 115. adapter 130 and is connected
to the body 134 at   This coaction also prevents stopper 115 and adapt- the
front end 131, and nozzle 139 forms part of unit  35  or 130 inadvertently
screwing apart. 146. Adapter body 134 has a forwardly facing         An
advantage of holding the valve unit 146 to hollow hub 171 which has a
forward facing end 172  the nose 134 with a cap 174 is that no gluing or
which stands proud of the forward facing end face  other permanent fixing
operation is required to ef- 173 of the body 134. Hub 171 forms a part of
flow  fect the assembly of the adapter. path 133. Unit 146 has a rearwardly
facing tapered   40  The specification and drawings are set forth by nozzle
186 which fits into hub 171 in a fluid tight  way of illustration and not
limitation, and various manner so that no fluid leakage occurs between
modifications may be made therein without depart- unit 146 and hub 171
during use of the adapter.  ing from the invention which is to be limited
solely A cap 174 fits over unit 140 to hold unit 146  by the scope of the
claims. tightly to body 134. Cap 174 preferably includes a   45 skirt 175
which locates over an outwardly directed  Claims flange 176 on body 134.
Cap 174 has an inwardly directed lip 177 at its forward end 178 lip 177
1. A suction transfer assembly (1) for a medica- engaging a shoulder 179 on
unit 146 to securely       ment liquid (L) comprising a vial (10) and hold
unit 146 to body 134. A central aperture 180   50  adapter (30), the vial
forming an enclosed lon- in the forward end 178 of cap 174 allows nozzle
gitudinal chamber (14) filled with a medica- 



139 to project through cap 174 beyond end face       ment liquid and having
an open end (13) 178. Nozzle 139 has a luer lock connection 145 on
closed by a penetrable stopper (15), the vial the end thereof. Unit 146 may
be a commercial         being slidable longitudinally relative to the unit
of the type manufactured by Burron Company  55  stopper and the stopper
slidably sealing the (c.f. United States Patent 4,535,820).
liquid in the chamber in any position of vial Cap 174 may have an outwardly
directed            sliding movement, the stopper having fastening flange
181 on the free end of skirt 175. Flange 181   means (19) facing the vial
open end (13), and 7    11                EP 0 458 543 B1
12 check valve, and the liquid is always at atmo-   is preferably of
non-circular form and may be hex- spheric pressure in the assembly and
syringe and  agonal as depicted clearly in Figure 4 of the draw- will not
spray forth from either disconnected noz-  ings. Flange 181 facilitates
separation of unit 146 zle. Since the disconnected syringe is needle-less
from the body 134, and the non-circular form there- it poses no danger of
puncturing the user with a   5   of prevents the adapter and the vial
assembly hazardous liquid containing needle.               rolling freely
on an inclined surface. Since the vial Figures 3 to 5 of the drawings
depict an em-   will generally be of circular cross-sectional form it
bodiment of the invention which is similar to that  would, in the absence
if flange 181, roll freely on described above but which has certain
additional  an even slightly inclined surface, which is particu- features
as discussed below. Elements of the as-  10  larly dangerous should the
vial contain hazardous sembly depicted in Figures 3 to 5 which are similar
medicaments and be inadvertently permitted to roll to those shown in
Figures 1 and 2 have been       onto the floor and shatter. Flange 181 of
non- numbered with the same numerals as the elements   circular form
prevents this occurring when the in Figures 1 and 2 except with a "1 "
prefix before  adapter and vial are in assembly. the number so all elements
in Figures 3 to 5 are  15  The rear end 132 of body 134 may have at
numbered in the range 100 to 199.                 least one pair, and
preferably two pairs of count- As shown, an adapter 130 is adapted to be
eracting ratchets 182 with associated bosses 183 used with a vial and
syringe of the type described  thereon. The bosses 183 face away from each
hereinbefore but not shown in these drawings for  other so that a pair of
"bow tie" shaped formations the sake of clarity. A front part of adapter
130 is of  20  are formed on the end 132 of body 134. The cylindrical shape
and has a front end 131 and a   stopper 115 preferably has four radially
extending rear end 132. Rear end 132 has a rearwardly       projections 184
at the base of the stopper exten- opening socket 135 that contains a
rearwardly fac-  sion 118 and associated recesses 185. When ing hollow
needle 136 with a pointed tip 137 defin-  adapter threads 138 reach full
rotational engage- ing the rear terminus of a flow portion 133. Coun-  25
ment with stopper thread 119 adapter ratchets 182 terpart fastening means
in the form of internal   ride over projections 184 until adapter bosses
183 threads 138 are adapted to coact with the external  snap-lock in
stopper recesses 185. Further relative threads 119 of a vial stopper 115 in
the manner   rotation of stopper 115 and adapter 130 in either described
hereinbefore.                           direction is thus inhibited by the
bosses 183 coac- The front end 131 of the front part of the   30  ting with
the projections 184 on opposite sides of adapter 130 has a forwardly facing
hollow nozzle  the recesses 185. Thus coaction is adapted to 139 defining
the front terminus of flow portion 133.  prevent adapter 130 screwing too
far into the stop- A check valve unit 146 forms a second part of the  per
115 and in so doing damaging the stopper 115. adapter 130 and is connected
to the body 134 at   This coaction also prevents stopper 115 and adapt- the
front end 131, and nozzle 139 forms part of unit  35  er 130 inadvertently
screwing apart. 146. Adapter body 134 has a forwardly facing         An
advantage of holding the valve unit 146 to hollow hub 171 which has a
forward facing end 172  the nose 134 with a cap 174 is that no gluing or
which stands proud of the forward facing end face  other permanent fixing
operation is required to ef- 173 of the body 134. Hub 171 forms a part of
flow  fect the assembly of the adapter. path 133. Unit 146 has a rearwardly
facing tapered   40  The specification and drawings are set forth by nozzle
186 which fits into hub 171 in a fluid tight  way of illustration and not
limitation, and various manner so that no fluid leakage occurs between
modifications may be made therein without depart- unit 146 and hub 171
during use of the adapter.   ing from the invention which is to be limited
solely A cap 174 fits over unit 146 to hold unit 146  by the scope of the
claims. tightly to body 134. Cap 174 preferably includes a   45 skirt 175
which locates over an outwardly directed  Claims flange 176 on body 134.
Cap 174 has an Inwardly directed lip 177 at its forward end 178 lip 177
1. A suction transfer assembly (1) for a medica- engaging a shoulder 179 on
unit 146 to securely       ment liquid (L) comprising a vial (10) and 



hold unit 146 to body 134. A central aperture 180   50  adapter (30), the
vial forming an enclosed Ion- in the forward end 178 of cap 174 allows
nozzle       gitudinal chamber (14) filled with a medica- 139 to project
through cap 174 beyond end face        ment liquid and having an open end
(13) 178. Nozzle 139 has a luer lock connection 145 on     closed by a
penetrable stopper (15), the vial the end thereof. Unit 146 may be a
commercial         being slidable longitudinally relative to the unit of
the type manufactured by Burron Company  55   stopper and the stopper
slidably sealing the (c.f. United States Patent 4,535,820).
liquid in the chamber in any position of vial Cap 174 may have an outwardly
directed            sliding movement, the stopper having fastening flange
181 on the free end of skirt 175. Flange 181   means (19) facing the vial
open end (13), and 7    13                EP 0 4686 43 B1
14 the adapter being a longitudinal adapter (30)  5. An assembly according
to any preceding claim having a front end (31) a rear end (32) having
wherein coacting separation inhibiting means counterpart fastening means
(38) to fasten the    (54,55) are provided on the adapter (30) and adapter
to the fastening means (19) of the        stopper (15) to inhibit
separation of the coun- stopper, characterised in that the adpater has   5
terpart fastening means (38) from the fastening an internal flow path (33)
extending thereth-     means (19) after fastening thereof. rough, the rear
end of the adapter having a rearwardly facing hollow needle (36) with a
6. An assembly according to any preceding claim pointed tip (37) defining
the rear terminus of    wherein the lock connector is a luer lock con- the
flow path, the rear end being insertable into  10  nector. the vial open
end to fasten the counterpart fastening means to the fastening means for
7. An assembly according to any preceding claim fastening the adapter to
the stopper, and to      wherein the vial (10), stopper (15) and adapter
penetrate the stopper by the needle for flow      (30) are of generally
cylindrical shape and co- connecting the chamber and flow path, and  15
axially arranged with the needle (36) centrally the front end having a
forwardly facing hollow    located in the adapter. nozzle (39) defining the
front terminus of the flow path, a mechanical contact probe-opena-  8  An
assembly according to any preceding claim ble and self-closing check valve
(40) in the      wherein the liquid filled chamber (14) is sub- flow path
adjacent the nozzle and a lock con-  20  stantially free from attendant air
spaces. nector (45) adapted to lock releasably to a counterpart lock
connector (69) on a separate  9  An assembly according to any preceding
claim suction operated dispenser device (60) having     wherein the liquid
filled vial (10) closed by the a counterpart hollow nozzle (66) containing
a     stopper (15), and the adapter (30), are in un- mechanical contact
probe (70) arranged for  25   fastened condition in the form of a sterile
pack- flow connection with the nozzle and for open-     aged kit. ing the
valve, whereby on fastening the counterpart fastening  10. An assembly
according to any preceding claim means (38) to the fastening means (19) and
including a separate suction operated dispens- penetrating the stopper (18)
by the needle  30    er device (60) having a counterpart lock con- (36),
and locking the counterpart lock connec-    nector (69) for locking
releasably to the lock tor (69) to the lock connector (45) and flow
connector (45) and a counterpart hollow nozzle connecting the counterpart
nozzle (66) with the   (66) containing a mechanical contact probe nozzle
(39) and mechanically opening the          (70) arranged for flow
connection with the noz- valve by the contact probe, suction operation   35
zle (39) and for opening the valve (40). of the device (60) will cause
liquid transfer from the chamber via the adapter (30) to the   11. An
assembly according to claim 10 wherein device (60) and simultaneously
compensating       the suction operated suction device (60) is a vial
movement longitudinally relative to the      syringe. stopper under
external atmospheric pressure  40 to reduce the chamber volume by an amount
12. A longitudinal adapter (30) for a suction trans- generally equal to the
liquid transferred.       ter assembly for transferring a medicament liquid
from a vial closed by a penetrable stop- 2. An assembly according to claim
1 wherein the      per to a suction operated dispenser device the rear end
(32) has a socket (35) containing the   45  adapter having a front end (31)
and a rear end needle (36) and the needle tip (37) is located    (32)
having counterpart fastening means (38), in the socket inwardly from the
rear end.         the rear end being adapted to be inserted into 



the open end of a liquid filled vial closed by a 3. An assembly according
to claim 2 wherein the      penetrable  stopper (15) having fastening
counterpart fastening means (38) are located in  50  means (19) facing the
vial open end (13), to the socket (35).
fasten the counterpart fastening means to the fastening means for fastening
the adapter to 4. An assembly according to any preceding claim      the
stopper, characterized by an internal flow wherein the counterpart
fastening means (38)      path (33) extending through said adapter, and
fastening means (19) are coacting thread   55  the rear end having a
rearwardly facing hollow connection means.
needle (36) with a pointed tip (37) defining the rear terminus of the flow
path and being adapt- ed to penetrate the stopper by the needle for 8    15
EP 0 458 543 B1                   16 flow connecting the vial liquid and
flow path,      suction operation of the device and simulta- and
neously effecting compensating vial move- the front end having a forwardly
facing hollow      ment longitudinally relative to the stopper nozzle (39)
defining the front terminus of the      under external atmospheric pressure
to re- flow path, a mechanical contact probe-opena-   5    duce the chamber
volume by an amount ble and self-closing check valve (40) in the
generally equal to the liquid transferred, and flow path adjacent the
nozzle, and a lock con-      (d) disconnecting the device from the adapt-
nector (45) adapted to lock releasably to a         er by unlocking the
counterpart lock con- counterpart lock connector (69) on a separate
nector from the lock connector with accom- suction operated dispenser
device (60) having   10  panying self-closing of the valve to prevent a
counterpart hollow nozzle (66) containing a       leakage from the nozzle.
mechanical contact probe (70) arranged for flow connection with the nozzle
and for open-  19. A method according to claim 18 wherein the ing the
valve.                                    liquid filled chamber (14) is
substantially free 15     from attendant air spaces. 13 An adapter
according to claim 12 wherein the rear end (32) has a socket (35)
containing the  20. A method according to claim 18 or 19 wherein needle
(36) and the needle tip (37) is located    steps (b), (c) and (d) are
repeated to transfer a in the socket inwardly from the rear end.
further selective volume of the liquid from the 20      vial chamber (14)
to the device (60). 14. An adapter according to claim 13 wherein the
counterpart fastening means (38) are located in  21. A method according to
claim 18, 19 or 20 the socket.
wherein the device (60) is a syringe. 15. An adapter according to claim 14
wherein the   25  22. An assembly according to any of claims 1 to 9
counterpart fastening means (38) are thread       wherein the adapter (130)
is formed of first and connection means.
second parts, the valve (140) is housed within a unit (46) which forms said
second part of the 16. An adapter according to any of claims 12 to 15
adapter, said unit being releasably mounted to wherein the lock connector
is a luer lock con-  30  the first part of the adapter. nector. 23. An
assembly according to claim 22 wherein 17. An adapter (30) according to any
of claims 12    said unit (146) is releasably held to said first to 16
wherein the adapter Is of generally cylin-  part of the adapter by a cap
(174), an opening drical shape with the needle (36) centrally lo-  35
(180) being formed in the cap through which cated therein.
the forward facing hollow nozzle (139) extends. 18 A method of using the
assembly (1) according   24. An assembly according to claim 23 wherein to
claim 10 for essentially leakage free transfer  the cap (174) snap fits
onto the first part of the of a selective volume of the medicament liquid
40  adapter. (1) from the vial chamber (14) via the adapter (30) to the
separate suction operated device  25. An assembly according to claim 24
wherein (60), comprising the steps of                    the cap (174) has
an outwardly directed flange (a) fastening the counterpart fastening
(181) which extends radially beyond the outer means (38) to the fastening
means (19) and   45  periphery of the vial (10) when the vial and
penetrating the stopper (15) by the needle      adapter are in operative
assembly, said cap (36) to fasten the adapter to the stopper and  flange
being of non-circular configuration. 



flow connect the vial chamber and adapter flow path (33),
26. An adapter according to any one of claims 12 (b) locking the
counterpart lock connector  50  to 17 wherein the adapter is formed of
first and (69) to the lock connector (45) to flow con-    second parts, the
valve (140) being housed nect the counterpart nozzle (66) with the
within a unit (146) which forms said second nozzle (38) and mechanically
open the           part, said unit being releasably mounted to the valve
(40) by the contact probe (70) to flow    first part. connect the device
with the adapter flow   55 path,                                       27.
An adapter (130) according to claim  26 (c) transferring a selected volume
of the       wherein said first part and second part are liquid from the
chamber into the device by      releasably held together by a cap (174), an
9    17                EP O 458 543 B1 opening (180) being formed in the
cap through     in den Pfropfen (15) und durch SchileBen der which the
forward facing hollow nozzle (139)      GegenverschluBverbindung (69) mit
der Ver- extends.                                          schluBverbindung
(45) und durch die Flie~ver- bindung der Gegenkanale (66) mit der Kantle 28
An adapter (130) according to claim  27   5       (39) sowie durch das
mechanische tffnen des wherein said cap (174) snap fits onto said first
Ventils durch den KontaktfOhler ein Saugvor- part.
gang der Vorrichtung (60) den Fltssigkeits- transfer von der Kammer Ober
den Adapter Patentanspruche                                       (30) zur
Vorrichtung (60) auslost und gleichzei- 10     tig eine Langsbewegung des
Behalters zum 1. Saugtransfervorrichtung (1) fOr eine medika-      Pfropfen
hin unter extemrnem atomspharischem ment6se FlOssigkelt (L) mit einem
Behalter       Druck ausgleicht, urn das Volumen in der (10) und einem
Adapter (30), wobei der Behal-     Kammer um eine im allgemeinen der
transfe- ter eine mit einer medikamentosen FlOssigkeit     rierten
FlUssigkeit entsprechenden Menge zu gefUllte umschlossene langliche Kammer
(14)  15   reduzieren. mit einem durch einen durchlassigen Pfropfen (15)
verschlossenen offenen Ende (13) bildet,  2. Vorrichtung nach Anspruch 1,
worin das hinte- und wobei der Behilter zum  Propfen hin           re Ende
(32) eine die Nadel (36) enthaltende llngsverschiebbar ist und der Pfropfen
die        Fassung (35) aufweist, und die Nadelspitze Fl~ssigkeit in der
Kammer bei jeder Schiebe-  20  (37) in der Fassung vom hinteren Ende nach
bewegung des Behalters durch Verschieben          innen angebracht ist.
verschlieBt, und der Pfropfen Befestigungsmit- tel (19) zum offenen Ende
(13) des Behalters  3. Vorrichtung nach Anspruch 2, worin die Ge- hin
aufweist, und                                 genbefestigungsmittel (38) in
der Fassung (35) der Adapter ein linglicher Adapter (30) mit  25
angebracht sind. einem vorderen Ende (31) und einem hinteren Ende (32) ist,
mit Gegenbefestigungsmitteln   4. Vorrichtung nach einem der vorstbhenden
An- (38) zur Befestigung des Adapters an den Be-      sprOche, worin die
Gegenbefestigungsmittel festigungsmitteln (19) des Propfens, dadurch
(38) und die Befestigungsmittel (19) zusam- gekennzeichnet, daB der Adapter
einen durch   3o  menwirkende Gewindeverbindungsmittel sind. ihn
verlaufenden internen DurchfluBweg (33) aufweist, wobei das hintere Ende
des Adapters  5. Vorrichtung nach einem der vorstehenden An- eine nach
hinten weisende hohle Nadel (36)        sprOche, worin zusammenwirkende
trennhem- mit einem den hinteren Endpunkt des Durch-        mende Mittel
(54, 55) am Adapter (30) sowie fluBweges definierenden spitzen Ende (37)
auf-  35  am  Pfropfen (15) angebracht sind, um die weist und das hintere
Ende In das offene Ende     Trennung der Gegenbefestigungsmittel (38) des
Behilters einsetzbar ist, um die Gegenbe-     von den Befestigungsmitteln
(19) nach deren festigungsmittel an den Befestigungsmitteln
Befestigung zu verhindern. zur Befestigung des Adapters am Pfropfen zu
befestigen und zum Eindringen der Nadel in  4o  6. Vorrichtung nach einem
der vorstehenden An- den Pfropfen zur FlieSverbindung der Kammer
sprOche, worin die VerschluBverbindung eine und des DurchfluBweges, und
Luer-VerschluBverbindung ist. das vordere Ende eine den vorderen Endpunkt
des DurchfluBweges definierende nach vome     7. Vorrichtung nach einem der
vorstehenden An- weisende hohle KanOle (39) aufweist, ein an  45   sprOche,
worin der Behilter (10), der Pfropfen 



der KanUle anliegendes den mechanischen           (15) und der Adapter (30)
im aligemeinen zy- KontaktflOhler offrnendes und selbstschlieBen-
linderf6rmig und mit der im Adapter zentral des Absperrventil (40) im
DurchfluBweg sowie      angeordneten Nadel (36) koaxial angeordnet eine
VerschluBverbindung (45) zum l6sbaren        sind. VerschlieBen mit einer
Gegenverschlulverbin-  50 dung (69) an einer separaten durch Saugen     8.
Vorrichtung nach einem der vorstehenden An- betatigten Dispensorvorrichtung
(60) mit einer    sprOche, worin die mit der FlIlssigkeit geffllte
GegenhohikanUle (66) mit einem  mechani-          Kammer (14) im
wesentlichen frei von damit schen Kontaktf~hler (70) zur FlieBverbindung
verbundenen Luftriumen ist. mit der KanUle und zum Offnen des Ventils,  55
wobei durch die Befestigung der Gegenbefesti-  9  Vorrichtung nach einem
der vorstehenden An- gungsmittel (38) an den Befestigungsmitteln
sprOche, worin der mit FlUssigkeit gefOllte vom (19) und durch das
Eindringen der Nadel (36)      Pfropfen (15) verschlossene Behilter (10)
und 10    19                EP 0 458 543 B1                    20:
M   S der Adapter (30) im unbefestigten Zustand in   13. Adapter nach
Anspruch 12, worin das hintere Form eines sterilen Bausatzes vorliegen.
Endo (32) sine Fassung (35) mit einer Nadel (36) autwelst, und die
Nadelspitze (37) in der 10. Vorrichtung nach elnem der vorstehenden An-
Fassung vom hinteren Ende nach innen ange- sprOche, mit einer separaten
durch Saugen   5      bracht'ist. betatigten Dispensorvorrichtung (60), die
sine GegenverschluBverbindung (69) zum l8sbaren     14. Adapter nach
Anspruch 13, worin die Gegen- Verschliefen mit der Verschlu8verbindung (45)
befestigungsmittel (38) in der Fassung ange- sowie eine GegenhohikanOle
(66) mit elnem          bracht sind. mechanischen KontaktfUhler (70)
aufweist, zur  io Flieeverbindung mit der KanOle (39) und zum    15.
Adapter nach Anspruch 14, worin die Gegen- Offnen des Ventils (40).
befestigungsmittel (38) Gewindeverbindungs- mittel sind. 11. Vorrichtung
nach Anspruch 10, worin die durch Saugen betatigte Saugvorrichtung (60)
sine   is  16. Adapter nach einem der AnsprUche 12 bis 15, Spritze ist.
worin die Verschlulverbindung sine Luer-Ver- schlulverbindung lst. 12. Ein
langlicher Adapter (30) flr sine Saugtrans- fervorrichtung, zum
Transferieren einer medi-  17. Adapter (30) nach einem der Ansprlche 12 bis
kament6sen Fltssigkelt von einem mit einem   20    16, worin der Adapter
allgemein zylinderformig durchdringbaren Pfropfen verschlossenen Be-
mit der zentral darin angeordneten Nadel (36) halter in sine durch Saugen
betatigte Dispen-     ist. sorvorrichtung, wobei der Adapter sin vorderes
Ends (31) und sin hinteres Ends (32) mit Ge-   18. Verfahren zur Verwendung
der Vorrichtung (1) genbefestigungsmitteln (38) aufweist, wobei  2S    nach
Anspruch 10 zum im wesentlichen leck- das hintere Ends derart ist, daB es
in das         freien Transfer sines selektiven Tells der medi- offene Ends
einer mit Fllssigkeit gefOllten von    kamentosen Fllssigkeit (L) aus der
Behalter- elnem durchdringbaren Pfropfen (15) geschlos-      kammer (14)
Ober den Adapter (30) zur sepa- senen Behalter eingesetzt werden kann, mit
raten durch Saugen betatigten Vorrichtung zum offenen Ends (13) des
Behalters weisen-  30    (60), worin folgende Schritte enthalten sind: den
Befestigungsmitteln (19), zur Befestigung        (a) Befestigen der
Gegenbefestigungsmittel der Gegenbefestigungsmittel an den Befesti-
(38) an den Befestigungsmitteln (19) und gungsmitteln zum Befestigen des
Adapters an          Eindringen der Nadel (36) in den Pfropfen dem
Pfropfen, worin ein interner DurchfluBweg        (15) zur Befestigung des
Adapters am (33) durch den Adapter verlauft,          35         Pfropfen
und zur Flie~verbindung der Be- wobsi das hintere Ends sine nach hinten
wei-         halterkammer und des DurchfluBweges (33) sends hohle Nadel
(36) mit einem den End-            des Adapters, punkt des DurchfluBweges
definierenden spit-        (b) VerschlieBen der GegenverschluBverbin- zen
Ends (37) aufweist, die derart ist, daB sie      dung (69) mit der
VerschluBverbindung (45) den Pfropfen zur Flie8verbindung der Behalter-  4o
zur FlieSverbindung der GegenkanUle (66) fllssigkeit und des DurchfluBweges
durch-            mit der KanUle (39) und zum mechanischen dringt, und
Offnen des Ventils (40) durch den Kontakt- wobsi das vordere Ends sine den
vorderen             fOhler (70) zur Flie8verbindung der Vorrich- 



Endpunkt des DurchfluBweges definierende            tung mit dem
Durchflugweges des Adap- nach vome weisende hohle Kanale (39), ein an   45
ters, der Kan~le anliegendes, einen mechanischen           (c)
Transferieren sines ausgewlhIten Teiles Kontaktfahler offnendes und
selbstschlieBen-         der Flassigkelt von der Kammer in die Vor- des
Absperrventil (40) im DurchfluBweg sowie         richtung durch
Saugbettigung der Vorrich- sine Verschlu~verbindung (45) zum  o6sbaren
tung und gleichzeitiges Ausgleichen der Verschlie~en mit einer
Gegenverschlufverbin-  50     UAngsbewegung des Behalters zum Pfrop- dung
(69) an einer separaten durch Saugen           fen hin unter externem
atomspharischem bet~tigten Dispensorvorrichtung (60) mit einer       Druck,
um das Volumen in der Kammer um Gegenhohikanale (66) mit einem  mechani-
sine im aligemeinen der tranferierten FlUs- schen KontaktfUhler (70) zur
FlieBverbindung         sigkeit entsprechenden Menge zu reduzie- mit der
KanOle und zum 6ffnen des Ventils  55        ren, autweist.
(d) Trennen der Vorrichtung vom Adapter durch L6sen der
GegenverschluBverbindung von der VerschluBverbindung be! gleichzeiti-    21
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selbsttatigem  Schliefen des Ventils     2a Adapter (130) nach Anspruch 27,
worin die zur Vermeidung von Lecken der Kantile.           Kappe (174)
einrastend auf dem ersten Teil angebracht ist. 19. Verfahren nach Anspruch
18, worin die mit >"   Flassigkeit gefulte Kammer (14) Im wesentli-   5
Revendications chen frei von damit verbundenen Luftraumen ist.
1. Ensemble (1) de transfert par aspiration de liquide medicamenteux (L)
comportant un fla- 20. Verfahren nach Anspruch 18 odor 19, worin
con (10) et un adaptateur (30), le flacon for- Schritte (b), (c) und (d)
zum Transfer eines   1o  mant une chambre longitudinale fermee (14)
weiteren selektiven FlUssigkeitteiles von der      remplie d'un liquide
medicamenteux et ayant Behllterkammer (14) zur Vorrichtung (60) wie-
une extremite ouverte (13) fermeo par un dis- derholt werden.
positif d'arret (15) pouvant 8tre perce, le flacon pouvant coulisser
longitudinalement par rap- 21. Verfahren nach Anspruch 18, 19 oder 20,
worin  t5  port au dispositif d'arrnt ot le dispositif d'arrOt die
Vorrichtung (60) eine Spritze ist.             assurant de manibre
coulissante l'etancheite du liquide situe dans la chambre dans touts 22.
Vorrichtung nach einem der Ansprache 1 bis         position du mouvement
coulissant du flacon, le 9, worin der Adapter (130) aus ersten und
dispositif d'arr~t ayant des moyens de fixation zweiten Teilen gebildet
!st, das Ventil (140) in  20  (19) diriges vers I'extremite ouverts (13) du
elner den zweiten Tell des Adapters bildenden      flacon, et l'adaptateur
etant un adaptateur lon- Einheit (146) angebracht lst, wobei die Einheit
gitudinal (30) ayant une extremite avant (31), losbar am ersten Teil des
Adapters angebracht      une extr6mit6 arribre (32) comportant des ist.
moyens de fixation complementaires (38) des- 25     tines a fixer
I'adaptateur sur les moyens de 23. Vorrichtung nach Anspruch 22, worin die
Ein-       fixation (19) du dispositif d'arr~t, caracterise en heit (146)
durch sine Kappe (174) losbar am        ce que l'adaptateur a un trajet
d'6coulement ersten Teil des Adapters gehalten wird, wobei      interieur
(33) s'etendant a travers celul-ci, l'ex- die nach vorn weisende hohle
KanUle (139)          tremite arribre de l'adaptateur ayant une aiguil-
durch die in der Kappe gebildete Offnung   30      le creuse (36) dirigqe
vers I'arriere ayant un (180) verliuft.
bout pointu (37) d6finissant l'extremite arribre du trajet d'ecoulement,
I'extremit4 arribre pou- 24. Vorrichtung nach Anspruch 23, worin die Kap-
vant 8tre inseree & I'interieur de l'extremite pe (174) einrastend auf dem
ersten Teil des        ouverte du flacon pour fixer les moyens de Adapters
angebracht lst.                   35      fixation compl6mentaires sur les
moyens de fixation pour fixer l'adaptateur sur le dispositif 25.
Vorrichtung nach Anspruch 24, worin die Kap-       d'arret, et pour percer
le dispositif d'arr~t par pe (174) einen nach auBen gerichteten Flansch
l'interm6diaire de I'aiguille pour realiser un (181) aufweist, der bei
Funktionsstellung des      dcoulement reliant la chambre et le trajet
Behfilters und des Adapters radial Ober die  40    d'ecoulement, et
I'extremite avant ayant une auBere Peripherie des Behailters (10) verlluft,
buse creuse (39) dirigje vers I'avant definis- wobel der Flansch unrund
ausgebildet ist.          sant l'extr~mit6 avant du trajet d'ecoulement, 



un clapet anti-retour (40) pouvant Otre ouvert 26. Adapter nach einem der
Ansprlche 12 bis 17,        par une sonde de contact mecanique et se worin
der Adapter aus ersten und zweiten Tei-  45  fermant par lul-mgme situe
dans le trajet len gebildet ist und das Ventil (140) innerhalb
d'ecoulement en etant adjacent I la buse et un einer den zweiten Teil
bildenden Einheit (146)     raccord (45) formant verrou adapte pour tre
angeordnet !st, und die Einheit losbar auf dem     verrouille de manibre
liberable sur un connec- ersten Teil angebracht lst.
teur (69) formant verrou compl6mentaire situe 50      sur un dispositif
dispensateur sdpare (60) ac- 27. Adapter (130) nach Anspruch 26, worin der
tionnd par aspiration comportant une buse erste und der zweite Teil Isbar
durch eine        creuse compldmentaire (66) contenant une Kappe (174)
zusammengehalten werden, wo-           sonde de contact mecanique (70)
agenc~e bei die nach vom weisende hohle Kanlle (139)       pour etablir une
liaison d'dcoulement avec la durch eine in der Kappe gebildete Offrnung
55    buse et pour ouvrir le clapet, de sorte qu'en (180) verlauft.
fixant les moyens de fixation compl6mentaires (38) sur les moyens de
fixation (19) et en pergant le dispositif d'arr~t (18) a l'aide de 12
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24         c   L  M   S I'aiguille (36), et en verrouillarit le connecteur
9. Ensemble selon l'une quelconque des revendi- (69) formant verrou
complementaire sur le          cations predcdentes, dans lequel le flacon
(10) connecteur (45) formant verrou et en reliant       rempli de liquide,
ferme par le dispositif d'arret pour 6coulement la buse complementaire (6B)
(15), et l'adaptateur (30), sont, dans l'etat non- a la buse (39) et en
ouvrant mecaniquement le   s  fixe, sous la forme d'un necessaire emballe
clapst par la sonde de contact, l'op~ration        sterile. d'aspiration du
dispositif (60) entrathe un trans- fort de liquide depuis la chambre via
l'adapta-  10. Ensemble selon l'une quelconque des revendi- tour (30) vers
le dispositif (60) et de manibre    cations precedentes, comportant un
dispositif simultan6o la compensation du deplacement  10      dispensateur
(60) separ6 actionne par aspira- du flacon longitudinalement par rapport au
dis-    tion ayant un connectour (69) formant verrou positif d'arrt soumis
I la pression atmosphdri-   compl6mentaire destine & 8tre verrouill4 de que
ext6rieure pour reduire le volume de la        manibre libdrable sur le
connecteur (45) for- chambre d'une quantite de manibre gdndrale
mant verrou et une buse crouse compl6men- 4gale a celle du liquide
transfere.        16      taire (66) contenant une sonde de contact md-
canique (70) agenc~e pour etablir un 6coule- 2. Ensemble selon la
revendication 1, dens lequel      ment avec la buse (39) et pour ouvrir le
clapet l'extremite arriere (32) comporte une tubulure     (40). (35)
contenant l'aiguille (36) et le bout (37) de l'aiguille est situe dans la
tubulure on direction   go  11. Ensemble selon la revendication 10, dans
le- de l'interieur a partir de loextrdmit6 arribre.    quel le dispositif
dispensateur (60) actionnd par aspiration est une seringue. & Ensemble
selon la revendication 2, dans loquel les moyens de fixation
compl6mentaires (38)     12. Adaptateur longitudinal (30) pour ensemble de
sont situes dans la partie tubulaire (35).  25     transfort par aspiration
destine a transf~rer un liquide medicamenteux & partir d'un flacon fer- 4.
Ensemble selon l'une quelconque des revendi-        md par un dispositif
d'arrft pouvant 8tre perce cations prdodentes, dans loquel les moyens
vers un dispositif dispensateur actionn4 par de  fixation  compldmentaires
(38) et les         aspiration, I'adaptateur ayant une extr6mit4 moyens de
fixation (19) coopbrent & I'aide de   3o  avant (31) at une extrdmitd
arribre (32) com- moyens de liaison fileMs,
portant des moyens de fixation complementai- res (38), o'extrdmit4 arribre
etant adapteo pour 5. Ensemble selon l'une quelconque des revendi-
8tre inserde dans l'extremit6 ouverte d'un fIa- cations prdcddentes, dans
lequel des moyens        con rempli de liquide et ferme par un dispositif
complemrentaires (54, 55) empfchant la sepa-  3S   d'arret (15) pouvant
8tre perc6 comportant des ration sont agoncds sur l'adaptateur (30) et le
moyons de fixation (19) dirigds vers Iextremifd dispositif d'arr~t (15)
pour emp8cher la sdpara-   ouverte (13) du flacon, pour fixer les moyens
tion des moyens de fixation compl6mentaires        de fixation
complementaires sur les moyens (38) des moyens de fixation (19) aprbs lour
de fixation pour fixer l'adaptateur sur le dispo- 



fixation.                                  40      sitif d'arr8t,
caractdrisd en co qu'un trajet d'6coulement interne (33) s'etend a travers
6. Ensemble selon l'une quelconque des revendi-       ledit adaptateur,
I'extremite arribre ayant une cations prdcddentes, dans loquel le
connectour     aiguille crouse (36) dirigde vers l'arriere, munie formant
verrou set de type Luer.                   d'un bout pointu (37)
definissant l'extremite 45      arribre du trajet d'4coulement, et 4tant
adapt6e 7. Ensemble selon l'une quelconque des revendi-        pour percer
le dispositif d'arr~t par l'interme- cations precedentes, dans lequel le
flacon         diaire de l'aiguille pour 4tablir une liaison (10), le
dispositif d'arrft (15) et l'adaptateur   d'ecoulement entre le liquide du
flacon et le (30) ont une forme de manibre gdndrale cylin-      trajet
d'dcoulement, et l'extrdmitd avant ayant drique et sont agences
coaxialement & I'aiguil-  6o  une buso creuse (39) dirigde vers l'avant
defi- le (36) situee axialement dans I'adaptateur.       nissant
I'extremite avant du trajet d'ecoule- ment, un clapet anti-retour (40)
pouvant Otre &  Ensemble selon l'une quelconque des revendi-        ouvert
par une sonde de contact mecanique et cations precedentes, dans loquel la
chambre        se fermant de manibre automatique situe dans (14) remplie de
liquide est pratiquement  5s       le trajet d'4coulement adjacent a la
buse, et un exempte d'espaces d'air d'accompagnoment.          connecteur
(45) formant verrou adapte pour etre verrouill4 de maniire libdrable sur un
connecteur (69) formant verrou compl~mentai- 13    25                EP 0
458 543 B1                    26     | |      |     ill!    1 l re situe
sur un dispositif dispensateur (60) se-      positif par une op~ration
d'aspiration du dis- pard actionne par aspiration ayant une buse
positif et offectuor de manibre simultaneo la crouse compl6mentaire (66)
contenant une              compensation du deplacement du flacon -sonde de
contact m6canique (70) agencee             longitudinalement par rapport au
dispositif pour dtablir une liaison d'dcoulement avec la   5     d'arret
soumisa  la pression atmosphdrique buse et pour ouvrir le clapet.
exterieure pour reduire le volume de la chambre d'une quantite de maniere
genera- 13. Adaptateur selon la revendication 12, dans le-       le 4gale &
cello du liquide transfer6, et quel l'extremit4 arriere (32) comporto une
tu-       (d) deconnecter le dispositif de l'adaptateur bulure (35)
contenant l'aiguille (36), et le bout  io  en ddverrouillant le connectour
formant ver- de I'aiguille (37) est situd dans la tubulure en     rou
complementaire du connectour formant direction de I'interieur a partir de
l'extrdmit4      verrou ceci s'accompagnant de la fermeture arribre.
automatique du clapet pour ompecher une fulte & partir de la buse. 14.
Adaptateur selon la revendication 13, dans le-  15 quel les moyens de
fixation complementaires     19. Procede selon la revendication 18, dans
loquel (38) sont situds dans la tubulure.                 Ia chambre (14)
remplie de liquids est prati- quement exempto d'espaces d'air d'accompa-
15. Adaptateur selon la revendication 14, dans le-     gnement. quel les
moyons de fixation complementaires   20 (38) sont des moyens de liaison par
filetage.   20. Procede selon la revendication 18 ou 19, dans loquel les
4tapes (b), (c) et (d) sont repetdes 16. Adaptateur selon l'une quelconque
des reven-       pour transf6rer un autre volume choisi de liqui- dications
12 & 15, dans loquel le connectour       de depuis la chambre (14) du
flacon vers le formant verrou est un connectour formant ver-  25
dispositif (60). rou du type Luer. 21. Procede selon la revendicafion 18,
19 ou 20, 17. Adaptateur (30) selon l'une quelconque des         dans
lequel le dispositif (60) est une seringue. revendications 12 a 16, dans
loquel I'adapta- tour a une forms de manibre gen6rale cylindri-  3o  22.
Ensemble selon Pune quolconque des revendi- quo, l'aiguille (36) etant
situes axialement dans  cations 1 a 9. dans loquol l'adaptateur (130)
celul-ci.                                          est forme d'une premibre
et d'une seconds parties, le clapet (140) est regu a l'interieur 18 Proced6
d'utilisation de l'ensemble (1) selon la    d'un ensemble (146) qui
consttue ladite se- revendication 10 pour transferer pratiquement  35
condo partie de l'adaptateur, ledit ensemble sans fuite un volume cholsi de
liquids medica-     dtant monte de maniere amovible sur la pre- menteux (1)
& partir de la chambre (14) du         miere partie de I'adaptateur. 



*> <2  flacon via l'adaptateur (30) vers le dispositif (60) separe actionne
par aspiration, comportant  23. Ensemble selon la revendication 22, dans
le- leas tapes consistant a&                   40      quel ledit ensemble
(148) est maintenu de (a) fixer les moyens de fixation complemen-
manlbre amovible sur ladite promibre partse de taires (38) sur les moyens
de fixation (19) et   l'adaptateur par un bouchon (74), une ouvertu- percer
le disposifif d'arrat (15) par l'intermd-  re (180) etant formde dans le
bouchon, a tra- diaire de I'aiguille (36) pour fixer l'adapta-   vers
laquelle s'6tend la buse creuse (139) dirn- tour sur le dispositif d'arret
et dtablir un   46  gde vers I'avant. ecoulement entre la chambre du flacon
et le trajet d'ecoulement (33) de l'adaptateur,    24. Ensemble selon la
revendication 23, dans le- (b) verrouiller le connectour (69) formant
quel le bouchon (174) est encliquete sur la verrou complementaire sur le
connectour          premibre partie de l'adaptateur. (45) formant verrou
pour etablir un dcoule-  50 ment entre la buse complementaire (65) et
25. Ensemble selon la revendication 24, dans lo- la buse (38) et ouvrir
mecaniquement le          quel le bouchon (174) a un rebord (181) dirigd
clapet (40) par l'intermediaire de la sonde      vers l'exterieur qui
s'etend radialement au-del& de contact (70) pour 4tablir un ecoulement
de la p6riph6rie ext6rieure du flacon (10) lors- entre le dispositif et le
trajet d'ecoulement  55  quo le flacon et l'adaptateur sont assembl6s de
l'adaptateur,                                 de maniere active, ledit
rebord de bouchon (c) transfdrer un volume choisi du liquids       ayant
une configuration non-circulaire. depuis la chambre jusqu'a l'interiour du
dis- 14    27                EP 04S8 43 B1                     28    '
CI"'j   L      1 26. Adaptateur selon l'une quelconque des reven- dications
12 & 17, dans lequel l'adaptateur est form6 d'une premibre et d'une seconde
par- Z      ties, le clapet (140) 6tant regu & l'interieur d'un ensemble
(146) qui forme ladite seconde par-   6 tie, ledit ensemble 6tant montd de
maniare amovible sur la premibre partie. 27. Adaptateur (130) selon la
revendication 26, dans loquel ladite premibre partie et ladite  1O seconde
partie sont maintenues rdunies de manibre amovible par un bouchon (174),
une ouverture (180) 6tant form~e dans le bouchon, & travers laquelle
s'6tend la buse creuse (139) dirig~e vers I'avant.                     15
28 Adaptateur (130) selon la revendication 27, dans loquel ledit bouchon
(174) est encliquetd sur ladite premiere partie. 20 25 30 35 40 45 50 55 15


