DRUG..DELI WERY SYSTEM The present invention relates to drug delivery
systenms, particularly systenms for continuous. delivery of drugs utilising
punps of the negative pressure type. It is known in the prior art to

adm nister fluids to a patient in a Runber of ways. For exanple, a solution
such as saline, glucose or an electrolyte in a glass or flexible container
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electronic pumping systems to deliver drugs to the
patient.. A number of positive pressure pumps, e.g. of the
pluﬁger type, are known in the field. An example thereof
.is the pump so0ld under the trade designation "Lifecare
PCA+2 Infusion System"” available from Abbott
Laboratories. However, such positive feed systems suffer
from a number of difficulties including the fact that with
positive pressure systems, after the pump stops, contents
may continue to be expelled or sucked back because of the
positive pressure already-created in the syringe or the
like, thus making control 1less accurate. Further, with
systems such as the Abbott Lifecaie system, specially
designed drug vials must be utilised.

It is also knbwn in the prior art, for example
via United States Patents 4,559,038 and 4,565,542, to
utilise negative pressure pump systems for the delivery of
drugs. For example, a peristaltic pumping action is
particularly well suited for the medical field. This is
because peristaltic pumping action may be applied
externally of the tubing carrying the intravenous or like
fluid. Thus, sterile conditions of the fluid are
maintained within the tubing, whilst impaiting propulsion
to the fluid. The peristaltic pumping action may also be



fluid. Thus, sterile conditions of the fluid are mai nt ai ned
withtn the tublng whil st inparting propulsion to the fluid. The
peristaltic punping action may al so be -2- applied to any point al ong
the tubing. In a comobn type of perkstaltic punp known in the prior art, a
driving notor is connected to an array of canms angularly spaced from each
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normally empty bags which must be filled with a medicament
by the operator. Such containers are inconvenient to
£ill, difficult to use, and increase the danger of
inadvertent spillage or contamination. Alternatively
‘where the medicament is provided in a disposable casette
form, the casettes are very expensive to replace.
Accordingly, it 1is an object of the present
invention to overcome, or at least alleviate, one or more
of the difficulties or deficiencies related to the prior
art. ' '
Accordingly,_ in a first aspect of the present
invention, there ‘is provided a suction delivery device
including . . |
~ an adaptor including
a front closed end and rear open end
~ defining a fluid pathway extending longitudinally
therethrough;

a connection nozzle in the front closed end
thereof defining the inner terminus of the
pathway;

a connection -socket in the rear open end

~thereof, adapted ih use to receive and connect to
a penetrable plunger of a cylihdrical medicament
vial having an upper end closed by the penetrable
plunger; and

a tubular spike protruding into the socket
and terminating beyond the rear open end thereof



a connection nozzle in the front closed end thereof defining the inner
termnus of the pathway; a connection socket in the rear open end thereof,
adapted in use to receive and connect to a penetrable plunger of a
cylindrical mnmedicanent vial having_ag upper end closed by the penetrable
pl unger; and a tubul ar spike protruding into t he socket and term nating
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the suction deiivery device being arranged, in use, to
coact with a means for applying -a pumping action on the
exterior of the tubing to provide fluid propulsion
intermediate the inner and outer end thereof.

If desired, the tubing may be connected at its
inmer end to a plurality of adaptor-vial units thus
increasing the capacity of the suction deliveéery device.

It will be understood that the suction delivery
device according to the present invention may function as
follows: '

After the adaptor is connected to the cylindrical
medicament wvial and the spike penetrates the penetrable
plunger, the tubing may then be primed. This may be
achieved_by standing the vial on its base and depressing
the adaptor, thus causing the £fluid to flow into the
tubing and priming the device. When the pumping means 1is
turned on, fluid is drawn from the container and the
negative pressure created by the fluid removal causes the
plunger to progress towards the vial base. The plunger is
able to move along the vial because the priming operation
breaks the initial friction set between the plunger and
vial.

The suction pumping operation of the device will
cauSe liquid transfer from the cylindrical medicament vial
via the adaptor to the patiént, and simultaneously
compensating vial movement longitudinally relative to the
penetrable plunger under external atmospheric pressure,
reduces the chamber volume by an amount generally equal to
the liquid transfer.



plunger, the tubing may then be prined. This may be achieved by
standing the vial on its base and depressing the adaptor, thus causing the
fluid to flowinto the tubing and primng the device. Wen the punping
means is turned on, fluid is drawn frpgmthe container and the negative
pressure created by the fluid renoval causes t he plunger to progress
towards the vial bas er to al th because
the primng ogeratlon Bregﬁnﬂ%%gglnﬁfﬁél ct?%ﬁ¥§%t gﬁﬁhee§n¥%gbpluﬁger
and vi al . TREl3nerienlpursd igeset aviied of ’Eh@ dexl trd i ¢3l c nesd aqrernt

transfer fromuhhemayl i pdri g2l gedhqavBNtkNbah V’éf‘pethe T aRyA ndPicdhe
patient, and S|nultaneousl%%conpensatln vi.al- noveneni |ongitudinally

rel ative t oMPAACABRBL, Y A ¢ Bhdéhee 19 A sphRt | EYBFessdIr'}ée

reduces t hevéhaanbemayol urmdlyxdmw armuntpmmrc&ldmwlual ptxcbdthtJ I quiThe
transfer.

ug eI|v ry, . devic a
cylindricalp§gap@§%§ﬁl% IprOdﬁ%ﬁ Vl%ﬁ? %I%ﬁgdluﬁﬁﬁﬁi gypeﬁaylr%% of
st andard k@bmmapppré:lcalTh@y c:,dm:hdde cal npegotiacedrug.al 'Imag/ neroftice

shel | Iass T c e ha
oroduct. Yxhb%dharemay e Vk8lect BRY frdnw ChHEe ox AmorR %ggq%eme,rhe

naceutlciﬁéf any suita
pharnaceutlgﬁweﬁﬁ b ingo| JRn CO¥Y@rﬁmﬂﬁPh°Wﬁe ARAcSRilES ithadart 289 be

sel ected fremeonga k. nore of norphine, neperidine, fentanyl hydronorphone
and salts thereof ang,the l.ike. The .ph naceuticalygﬁy ncl ude

anti-cancer fornmulatigif PHEFUARSY r PF maAt rnﬁ?tm?%ﬁﬂe%?%ﬁefrom
one or nor e foirmrltadtriaoy.cl | ke, astidhcanceox of etmel ot iayt mpgbibee, selected

|V: Ete)' astine.g s PbAb! Tor Bh6P8Y GleN. adB AR NindPd §8LHS N8RS ruBfdihihe
cytarabine, wvinblastine, cisplatin, bleomycin, mitomycin;
and salts thereof, and the like.

The adaptor according to the present. invention
may be fabricated from conventional materials and
.components. A plastics material may be used for the
general construction thereof. An 1injection moulding
construction may be used.

' The tubular spike or needle may be formed in
metal, for example stainless steel.

The adaptor may be - of "generally cylindrical
shape. The adaptor may .include a generally radial front
wall forming its closed end. The connection nozzle may be
0f generally cylindrical shape. The connection nozzle may
taper towards its outer end. | '

The connection socket defines an axial
cylindrical recess and the tubular spike may define an
axial- hollow cylindrical tubular portion centrally
arranged coaxially with the cylindrical recess.

The connection socket may further include an
internal thread connection formation adapted, in use, to
mate with a counterpart external thfead connection
formation on the penetrable plunger of a corresponding
vial to be connected thereto.

The tubular spike may include a pointed free end
and a base end mounted centrally within the front wall of
the adaptor.



The adaptor according to the present invention may be fabricated from
conventional materials and conponents. A plastics material nmay be
used for the general construction thereof. An injection noulding
construction may be used. The tubul-ams spi ke or needle may be formed in
nmetal, for exanple stainless steel. The adaptor may be of generally
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In a further preferred aspect, the tubing of the
suction delivery device may include a coiled section
proximate the inner end thereof. -

The coiled section may assist in the assembly of
the component part of the suction delivery device. The
coiled section hay further reduce the 1likelihood of
collapse of the flexible tubing during use. In use, the
coiled’ tubing uncoils and allows the plunger to move
freely towards the closed end of the vial.

As described above, the flexible tubing is
connected to the connection nozzle of the adaptor in £1luid
tight manner. The flexible tubing may overlay the
connection nozzle of the adaptor. - Alternatively the inner
open end of the tubing terminates in a connection nozzle
counterpart to the connection nozzle of the adaptor. .

The counterpart connection nozzle may include a
sleeve section adapted to receive the inner -open end of
the tubing. The sleeve may'be sized so that the tubing is
compressed therewithin to provide a £luid tight £it.

_ More preferably the connection nozzle on the
adaptot has a 1luer 1lock connector to mate with a
countérpart luer lock connector on the counterpart
connection nozzle on the inner end of the length of tubing.

Accordingly in this embodiment the suction
delivery device may further include a sealing means
connecting the inner end of the flexible tubing to the
connection nozzle of the adaptor.



accurate fluid delivery to the patient. The tubing may include a section
formed froma silicone type material, at least in the region of the punping
means. A silastic type material is preferred. In a further preferred
aspect, the tubing of the suction delgvery device may include a coiled
section proximate the inner end thereof. The coiled section may assist in
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Alternatively, continuous delivery or pulsed delivery may
also be suitable.

The suction delivery device may be provided in a
ready-to-use kit form. The kit may include one or more
adaptors as described above, one or more lengths of
tubing, one or more filled . cylindrical medicament vials
and optionally housing incorporating the tubing
arrangements described above. Such kits are particularly
suitable for use both in hospital and hpme treatment
environments for intravenous, subcutaneous or epidural
drug delivery.

The kit according to the present invention has
the added advantage that .standard medicament vials may be
utilised therewith.

As described above, the suction delivery device,
in use, requires a priming step to initiate product
delivery. This may be achieved by standing the wvial on
its base and depreésing the adaptor. In order to assist
in the priming step the adaptor may include at least one
finger tab on the outer surface thereof.

_ Preferably the adaptor includes a pair of finger
tabs mounted on opposite sides of the adaptor. The finger
tab or tabs may be formed integrally with the adaptor.

In a preferred embodiment two or more
adaptor—ﬁial units may be included in the suction delivery



arrangenent . A sealing ring may be used. A flexible sealing ring,
for exanple of the Oring type, nay be used. The sealing ring nmay be forned
of an elastoneric material. The punping nmeans used in connection with the
suction delivery device may be of anypsuitable type. A peristaltic punp
may be used. A linear peristaltic punp nmay be used. A peristaltic punp
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sides of the adaptor. 'The finger tab or tabs may be forned integrally wth
t he adaptor. pathway;

a connection socket in the rear open end
thereof, adapted in use to receive and connect to
a penetrable plunger of a £first cylindrical
medicament vial having an upper end closed by the
penetrable plunger; and

a tubular spike protruding into the socket
-and terminating beyond the rear open end thereof
and'arranged,'in use, to penetrate the plunger to
flow connect the vial with the pathway in £fluid
tight communication;

a first length of tubing having

an inner and outer open eﬁd, the inner open

end. communicating with the connection nozzle of
- the adaptor and arranged, in use, to flow connect

the fluid pathway of the adaptor with the
interior of the flexible tubing for fluid tight

flow;

a second adaptor including

a front closed end and rear open end

- defining a fluid pathway extending longitudinally

therethrough;

a connection nozzle in the front closed end
thereof defining the inner terminus of the
pathway;

a connection socket in the rear open end



In a preferred enbodi nment t wo or more adaptor-vial units may be

I ncl uded in the suction delivery -7- device. This increases the
capacity of the device which may be inportant in continuous infusion
applications. In such enbodi nents,_ the | engths of tubing extending from

each unit may be joined in a single I'ength of tubing prior to contact with
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fluid pathway of thezadapbati WehBthherl BuSine nakidde flexible tubing for
fluid tight an inner and outer open end therecf, the

inner open end communicating with the connection
nozzle of the second adaptor, the outer open end
being flow connected with the first length of
tubing intermediate its respective ends.
the suction delivery device being arranged, in use, to
coact with a means for applying a pumping action on the
exterior of- the tubing - to provide- - £fluid propulsion’
intermediate the inner and outer end thereof;

In a preferred form, the suction delivery device
may include -

a junction member havinq first and second inlet
arms communicating with an outlet arm;

the first inlet arm arranged, in use, to flow
connect with the outer end of the first length of tubing;

the second inlet arm arranged, in use, to flow
connect with the outer end of the second length of tubing;

a third length of tubing having an inner end and
outer end, the inner end arranged, in use{hto flow connect
with the outlet arm of the junction member; the suction
delivery device being arranged in use to coact with means
for applying a pumping action on the exterior of the third
length of tubing to provide fluid propulsion intermediate
the inner and outer end thereof.

The junction member may be a Y-shaped or T-shaped
junction. The 3junction member may include sealing means
for sealing connection to the respective lengths of tubing.

It has been found that by attaching a pair of
cylindrical medicament wvials in parallel, the 1linear



flow, a second adaptor including a front closed end and rear open end
defining a fluid pathway extending |ongitudinally therethrough; a
connection nozzle in the front closed end thereof defining the inner
termnus of the pathway; a connecligpn socket in the rear open end - 8-
thereof, adapted in use to receive and connect to a penetrable plunger of a
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form the suction delivery device may 1nClu uncti on nenber having
first and seédargoirn|and apFEap8RAuNIiTatRIRY \MtPhtlﬁ] galpasahty connected

to the pumping means.

‘ The housing may be connected to any portio_n of
the pumping means, in use. The housing of the suction
delivery device may be adapted for snap-fit connection to

- the pumping means. Alternatively the housing may be
removably hinged to the pumping means at one end and are
held by a locking mechanism at the other end. The'housing
may be formed of a plastics material. The housing may
also function . to provide containment of £luid should the
cyliridrical,medicamentl vial or vials suffer a breakage.

The housing may have associated with it a
pressure plate, the housing being attached to the pressure
plate. The pressure plate is adapted to interface with
the pump body, and connect thereto. The pressure plate
may connect to the pump body by known means, for example
by hooks or other 1locking mechanisms. The tubing is
positioned to rxrun across the face of the pressure plate
where the peristaltic action of the pump is able to act
upon the tubing.

Preferably the housing includes a hollow body
having a closed inner end and an open outer end and
including a base wall defining the closed inner end and a
connection formation proximate the outer end thereof.

The housing_ may include at least one mounting
means within the hollow body arranged to releasably hold
at least one . cylindrical medicament wvial. One or more
clamping means may be used. A biased clamp is preferred.

In an alternative embodiment, the housing of the
suction delivery device may include a hollow longitudinal
outer shell releasably connected to the base wall o-f the



the.first inlet armarranged, in use, to flow connect with the outer end of
the first length of tubing; the second inlet 'armarranged, in use, to flow
connect with the outer end of the second |l ength of tubing; a third length
of tubing having an inner end and qugr_end, the inner end arranged, in
use, to flow connect with the outlet armof the junction nenber; the
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Accordingly, in a_further preferred . aspect the suction delivery device as
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and arrangegsetin use, to be releasably connected to the punping neans. The
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mechani sm at the other end.. The housjng .

connection nozzle on the inner end of the tubing.

The length of the hollow longitudinal outer shell
generally corresponds to the vial 1length so that the
position of the vial 1is substantially fixed in the
housihg. Vials of different 1lengths may be used wifhin
the - ‘housing by having several interchangeable hollow
longitudinal outer shells of differing 1lengths, and’
sufficient tube lengths. On the other hand, in an
alternative embodiment; the hollow 1longitudinal outer
shell may contain spring means that act on the base of the
vial, whereby «vials of different lengths may be
accommodated in the hollow longitudinal outer shell with
stability.

It 1is desirable that the housing be at
approximately eQual-- pressure  both internally and
externally. Thus the housing may further include ' a
venting means. A hydrophobic filter vent may be included.

_ If desired the suction delivery device may be
provided in a ready-to-use form. Accordingly in a further
aspect the present invention provides a medicament pumping
apparatus including

. a suction delivery device including
an adaptor as described above which is
designed, in use, to coact with a cylindrical
medicament vial; and

a length of tubing having an inner and outer



may be formed of a plastics material. The housing may al so function to
provide contai nment of fluid should the cylindrical nedicanent vial or
vials suffer a breakage. The housing may have associated with it a pressure
pl ate, the housing being attached toithe pressure plate. The pressure plate
I's adapted to interface with the punp body, and connect thereto. The

pressure plate may CSEQﬁCénEOtBQQeQE”ptﬁédi/nmfrkaﬁéﬁ BRANSomhAn iV ML by
hooks or ot her ositioned to run

across the face of t‘HetBrE§§u98nBFSFé°ﬁh§?€z?ﬁe°Sng§t ap?gé‘%ctlon of the
punp is able to act dppampliagt widang fyefeppbing he hmnqim@iactudasmu

hol | ow body,_havi ng a close | nd_and : end and includi ng a
base wal | ??rn%%} % gpjﬁnerexe% aﬁ%paggggﬁg ?%n Eﬁ%ﬁﬁ% £ 1u

pr oxi mat e tpueopulle;oandrtdmmmatﬁetheuéhngrrmqu noutées oend ea;étexmoef;
nmounting negpg W thin the hollow body arranged to rel easably hold at |east
one cylindrical nedicanent vial One or nore cl anping neans may be used.
A bi ased clanp is pr@&feppeaingn 5%1%P§EP%§I|%QP%%%@%$ hee RIRRIMP of

the sucti onméghivehs dﬁmeelm@ytmeclsu@elanhabhe\ofe&gnabw%lenal out er shell
rel easably connected bo the basg wal | og.the .o ol | ow dy, and hav.
front closed end and 8% eBFe5HBh ehBYSPhERol T o R | MY nd?

to recei ve aedceibkedserixicytefieremze tedthanectompahyifbe drawiows. It

| ongi t udi nal, r |1 I on rote he yI|
medi canent nggﬁﬁ %(F ‘\f\ﬂagrgg%ééd ht‘)(')"evlgrdv gseh?%r Egé cgdalgl 1P of
an enpty me8pdAnwANgyiis . lliﬁétﬁétﬂﬁwIQ&%ﬁtﬂRﬁrﬁ#OQ%ﬂeF°§hbﬁlqﬂhﬁﬂnﬂn

connect ed tan?hewlagsea\yal la of rdder iV oWl tReaNYesibrhalhg MyMErghe A

| uer 1 ock or con%ecth %P be used
. invention describe

ted

In the figures,

Figure 1 is a cross-sectional stylised view of a
suction delivery device according to the present invention.

Figure 2 1is a further embodiment of a suction
delivery device according to the present invention in

. which a pair of medicament vials are utilised.

In more detail, Figure 1 illustrates an adaptor 1
adapted for connection to a shell glass vial 2. The
adaptor 1 has an open inner end 3 and closed outer end 4.
The open inner end 3 includes a connection socket 5 which
is provided with an internal thread 6. In use, the
adaptor 1 is connected to a penetrable plunger 7 of the
shell glass vial 2. The penetrable plunger includes an
external threaded section 8 screwed into the connection
socket 5 of adaptor 1. The screwing motion permits the
needle 9 of adaptor 1 to penetrate the penetrable plunger
to flow connect the interior of the shell glass vial with
the interior of the needle. _

The outer end 4 of adaptor 1 includes a
connection nozzle 10 connected to a counterpart connection
nozzle 11, for example via a luer lock arrangement, on the
end of a length of tubing 12. This connects the interior
of the shell glass vial to the interior of the length of
tubing via the fluid pathway defined by needle 9.

The suction delivery device includes a housing



In this form the base wall of the-hollow body may include a central recess
adapted to receive a portion of the connection nozzle of the adaptor and
counterpart connection nozzle on the inner end of the tubing. The length of
t he hol |l ow | ongi tudi nal outer shell nerally corresponds to the vial

| ength so that the position of the vial is substantlally fixed in the

housi ng. f di fferent be us ho y
havi ng égral +% eMan %asag ﬁgH<ﬁﬁ Idﬁ ?Yﬁ 1%#% éﬁéﬁ?log
Qiffering tloergtplep keodd 14 .f i (ihenthousdreg 1@ngnngudesow h#ﬁgeomh@berhand
in an altepnatizgy eOodyENt pey Q%ltowshbaasltuﬂaeal p@FhEE s*aﬁél may

contain spring neans that act on base of the vial whereby vials

of differ&®9usin®engehbe lpgked bbma@cc‘iﬁ’ﬁod%ﬂ%‘%l PE e hB‘P‘PBqu&YleHBl naI
outer shel loolinte it lidokidd medrds (ﬁ&glgﬁﬁﬁﬁa t hat the housing

at approxi mately ual ressure nt er nal and e rna

Thus the housing %ﬂE§ hP@FfH@r }ﬁSIL&ﬂfl%é%%nfﬁnaré§§H§e Apﬁﬁgfophgblc

filter vethﬁnhtinﬁeuﬁankxiwiﬁhckhnrpnmpkbb®m014on delivery device may be
provided in a ready-f; Usgueqil 1ACCHANMY 1 BolidChodsPesk {Bga

present invention provid ament _punpi ng apparatus’in ing a

suct i on delliodgkaw deteax | sdialdi ndban a@Bpt ohoddodesenterd Hyvvke W chSis
dfeSIthed Lﬂal@@saﬁl& Cedahebiteld ?l:&Wthfédrb&é’é Wﬁcaﬂ??t“{h alhe anala.obengtg
of tubing having an nner -and outer n.en eo e_inner open en
connunlcauqﬂFWMYﬁatﬂgeEo%ﬂ§i YﬂP%o%QIEg§f1§ﬁe a&%ﬁxﬁhe%ﬁpﬁhﬁ§ﬁg i

for applyi g #spwirremnsd oby orhehchaddicas i outet tdhellengbh ofTHeibbrget o
‘provide ”l&é&r

17 has a central recess 19 which receives the
connecting portion of the adaptor 1 and counterpart
connection nozzle 1ll.

The length of tubing 12 includes a coiled section
19 which may wuncoil as the fluid contents are withdrawn
from the shell glass vial 2. This assists in preventing
collapse of the tubing during wuse and permits easy
replacement of empty vials. The 1length of tubing 12
further includes a section of non-collapsible tubing 20
which runs along the top of pressure plate 23 and upon
which the pumping action of the pump 14 is applied via
reciprocating cams {(not shown). '

The drug' delivery system according to the
invention 1is gravity independent _arid therefore will
operate satisfactorily regardless of orientation. The
position of the pump body 14 relative to the housing 13 is
not critical. As illustrated, the pump body 14 is above
the housing 13, however the positions may be reversed.
Also, the housing 13 may be alongside, in front of,
behind, etc., the pump body in alternative embodiments in
accordance with the invention.

In an alternative embodiment, as illustrated in
Figure 2, the suction delivery device according to the
presént invention may include a pair of shell glass vials
2 and 2a connected by a pair of adaptors 4 and 4a which
-are in turn connected to lengths of tubing 11 and 1lla.
The tubing 12 and 1l2a are joined via a Y-shaped junction



propul sion intermedi ate the inner and outer end thereof; and a housing

rel easably connected to the punping neans and encl osing the suction
delivery device. The present invention will now be nore fully described
with reference to the acconpanyi ng._dnaw.ngs. It shoul d be understood,
however, that the description followng is illustrative only and shoul d not
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descri bed a%ove |gures Figure 1 1s a cross-section i sed
view of a sHeBPERAdMithdm, the/ Reustedr dBn§™t SURRO LI cHRS |3Pven¥i/ nand
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the present invention_in ich a ghy of i canment vials, are utlt E g
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connection ng gaptor e screwing notion permts the needle 9
of adapt or 6ﬁﬁﬂﬁ% 45 unger to flow connect the
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to a counterpa ron nozzl or” exanple Vi a
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interior of the shel lpsglpssy vi ale t Qg heol Nhgri Qhalksthsal epahl obatyBlag
via the fluid pathwa defi ned by needl e 9. The suction delivery device
i ncl udes a H&ngmpo ifications and/or alterations may be made without

departing from the spirit of the present invention as
outlined herein. For example, in the figures, the
cylindrical medicament vials are  shown in vertical
orientation. The cylindrical medicament wvials may be
moﬁnted horizontally if desired.



- 12 - 13, which may be adapted for renovabl e hinged conpection to a pu
body 14. The housing 13 includes a hinge nenmber 13' and a |E||I'juuﬁm,ﬂ'glﬁm‘
shown) which pernmt the housing to be |ocked into the base ) ,
via counterpart |ocking neans (not- sfwpown). The housing al so includes a
pressure plate 23 which interfaces with the punp body 14. The housing 13

I ncl udes aqygﬂé?vbody 15 and hollow outer shell 16. The hol | ow
outer she is rel easably connected to the base wall 17 of the holl ow
body via | der |ock thpsuatiemdabiveryriesied |1RFHed18%al 2 is surrounded

by the hol |l ow outer sheddagbor iMEr k@ wall 17 has a central recess 19
whi ch receives the connectin ortion _of .the aptor 1 and counterpart :
connection nozzle 11. Thealegﬁgﬂ ofciﬁﬁ?ﬂg £2 nc?ﬁ%esrgaébil%RF%ecfpgn 19
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plunger; and
a tubular spike protruding into the socket
. and terminating beyond the rear open end thereof
and arranged, in use, to penetrate the plunger to
flow connect the vial with the pathway in fluid
tight comhunication;
a length of tubing having
an inner and outer open end, the inner open
end communicating with the connection nozzle of
the adaptor and arranged, in use, to flow connect
the fluid pathway - of the .adaptor with the
interior of the flexible tubing for f£fluid tight
flow;
the suction delivery device being arranged, in use, to
coact with a means for applying a pumping action on the
exterior of the tubing to _provide =fluid propulsion
intermediate the inner and outer end thereof.
2. " A suction delivery device according to claim 1,
wherein the adaptor is of generally cylindrical shape and
includes a generally radial front wall forming its closed
end, the connection socket defining an axial cylindrical
recess, and the tubular spike defining an axial hollow
cylindrical tubular portion centrally arranged coaxially
with the cylindrical recess.
3. A suction delivery device accordiﬁg to claim 2,
wherein the connection socket has an. internal thread



In an alternative enbodinent, as illustrated in Figure
delivery device according to the present invention may. |n
shell glass vials 2 and 2a connected by a pair of adapto mlmg’ ﬂﬂm g
are in turn connected to | engths of tubing 11 and 1la. T

12a are joined via a Y-shaped junction - 13 - menber (not shomn)
Each shell glass vial 2, 2a is nmounted within the housing 13 on
support clips 21, 2la and 21' and 2%a- respectively, between detent neans
22 and 22a. In this enbodi ment the housing 13 conpletely encloses the
suction defparecticeviamatioReplapesent inof usept poshmite ghakls thels is
achi eved bycbenbes)a ef &MMqSImefahorfbémede bosmalid.onThen heyusi Ng i s
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6. A suction delivery device according to any preceding claim,
wharein the inner open end of the tubing terminates in a
connection nozzle countsrpart to the connection nozzle of
the adaptor.’ :
7. A suction delivery device according to claim 6,
wherein the connection nozzle on the adaptor has a 1luer
lock connector to mate with 8 counterpart 1luer 1lock
connector on the countsrpart connaction nozzle on the
inner end of the length of tubing. »
8. A suction delivery device including
a first adaptor including
a front closed end and rear open end
defining a fluid pathway axtendi§g longitudinally
therethrough;
a8 connection nozzle in the front closed end
thereof defining the inner terminus of the
pathway; '
a connection s8ocket in the rear open and
thareof, adapted in use to receive and connect to
&8 penetrsble plunger of a first cylindrical
medicament vial having an upper end closed by the
penetrable plunger; and
a tubular spike protruding into the socket
and terminating beyond the rsar open end thereof
and arranged, in use, to penstrate the plunger to
flow connect the vial with the pathway in fluid
tight communication:
a first length of tubing having
an inner and outer open end, thes inner open




a. front closed end and rear open end defining a fl yj
extendi ng | ongitudinally therethrough; a connection nozzl ;l"“ﬁmmmcummm
closed end thereof defining the inner termnus of [the pathways as = -
connection socket in the rear open ggd_t hereof, adapted'in use to receive

and connect to a penetrable plunger of a cylindrical medicanent vial having

an upper end cl osed py LG RAIEIIANE RLUR0CHoAN DA 30ie o

protruding into the socke efmnating beyon e rear_ open end tﬁereof
and arranged, in us&het gdpoterr and ETE RftherinouFPowtCorfiat ¢pRnochl

Wi th thedpat-thway inti:kaug%ituhsgiﬁ_t ﬁemaycatdfgn;tﬁel eRglalbte tufm? heéxeng an
i nner and outer open end, the inner open, c ni cating . e

connection nozzle oﬂnﬁﬁéléﬁadf%rtﬁﬁdfﬁﬁ?ﬁ%&éﬂ,ggggﬂge,gqﬁ Fﬁ%ﬂEhOEhEEF t he
fluid pathway of ftilbe; adaptor with the interior of the flexible tubing

for fluid tight fl oW, steré:%ndsgfétaip%%rdeﬂnic\ﬁfé'i vice being arranged, in
use, to coact with a"neans for “applying ap I ng action on the exterior

of the .tubing to prow defréniyi dclpsepul sh | AREr neEan e epeni ngafd and

outer end thereof. Jefining A SEEEi@NpHEhi¥e" LxIRVHLMACEORGE PEaLAathy M 1,
wherein the adaptor 1 s of denerally cylindrical shape and includes a

general |y radi al f r FheRRRNT Fugy ng its closed end, the connection socket
defining an axial cylindrd cédnriectson Adgzl8e ilnibthar £spnke ¢bdsed ngndn

axi al hollow cylindrical tubulag.portion,centyal arran coaxjal Ly with
the cylindrical recet&e.mi?.‘)‘J éeh F8%ct itgaﬁa dejrllgl?/éeir{y 53\%%21%5000?% né%teo

claim2, wherein theadweti on socket has an internal thread
. ' a connection socket in the rear open end
thereof, adapted in use to receive and connect to
a penetrable plunger of a second "cylindrical
medicament vial having an upper end closed by the
penetrable plunger; and
a tubular spike protruding into the socket
and terminating beyond the rear open end thereof
and arranged, in use, to penetrate the plunger to
flow connect the vial with the pathway in £luid
tight communication; ’
a second length of tubing having
an inner and outer open end thereof, the
“inner open end communicating with the connection
nozzle of the second adaptor, the outer open end
being. flow connected with the first length of
tubing intermediate its respective ends;
the suction delivery device being arranged, in use, to
coact with a means for applying a pumping action on the
exterior of the tubing to provide fluid propulsion
intermediate the inner and outer end thereof;
9. A suction delivery device including
an adaptor including
a front closed end and rear open end
defining a fluid pathway extending longitudinally
therethrough; '
a connection nozzle in the front closed end
thereof defining the inner terminus of the



- 15 - connection formation adapted, in use,
external thread connection formatlon on the penetrabl e m!’tgm” the

correspondi ng cylindrical nedicanent vial to be cohn

‘A suction delivery device according it -any precedlng C alm

including a cylindrical nedicanent vial. 5. A suction delivery deV|ce
according to any pr@@g@bggnclaln1 wherein the tubing is of the
non- ki nk, non-coll apsiblé type and includes a coiled section proximte the
i nner end thereof. 6. a cRn§GGFPGH dEPFHELy 4By the ad&Ri R§SPo ARG
precedi ng claim whemiredfie dduptedpan el b tweeeive nnd afcm:li\@d:’estbn a

connecti on nozzle cqunt er p the cannec n _Noz. t h :
A suction delivery Je X & gc}(’:%ir'%l Rgutngecl al I‘::m g cal‘efhedlern:""Tr“he @%ﬁggc -0
nozzl e on the adapt oridlahavingran cekpennendt closednare bhe hpenebuabéepar t

| uer | ock connector ;ﬁ%ﬁd@r Loy erpart connection nozzle on the inner end
of the length of tubing. A suction delivery device including a
first adaptor including ef‘ f EYRU1BE osHRA it d PAOF Idim D piRtendheef BAFKGEa

fluid pathway extendirw teamhuﬁmgl Ibeyioha ethéomr aol%mn@ﬁﬂl eReR@dZzl € in
the front closed end thereof defining the aner, rm.nus_ of t at hgg
i ve

connection socket i FYhETERISrer2ndSEheFoP® t& the R uf‘ €re
and connect to a penElowabcenplechgethef vaati wsttrcythadrpachﬂwayedinalfﬁlnuaw al

havi ng an upper end g&.g@dc%&ﬁfcggfgﬁ,rabl e plunger; and
a length of tubing having
' an inner and outer -open end, the inner open
end communicating with the connection nozzle of
the adaptor and arranged, in use, to flow connect
the £fluid pathway of the adaptor with the
interior of the flexible tubing for fluid tight
flow;
the suction delivery device being arranged, in use, to
coact with a means for applying a pumping action on the
exterior of the tubing to provide £fluid propulsion
intermediate the inner and outer end thereof; and
a housing enclosing the tubing and adaptor and
~arranged, in use, to be releasably connected to the
pumping means.
10. A suction delivery device according to claim 9,
wherein the housing includes a hollow body having a closed
inner end and an open outer end and including a base wall
defining the closed inner end and a connection formation
proximate the outer end thereof.
11. A suction delivery device according to claim 10,
wherein the housing includes at least one mounting means
within the hollow body arranged to réleasably hold at
least 6ne cylindrical medicament vial.
12. A suction delivery device according to claim 11,
further including at least one cylindrical medicament vial
enclosed within the housing.
13. A suction delivery device according to claim 10,
further including a hollow longitudinal outer shell



a tubul ar spi ke protrudlng into the socket and term nati
open end thereof and arranged, in use, to penetrate the H H"“ |“" H“H
connect the vial with the pathway in fluid tight conmuni

| ength of tubing having an inner andjguter open end, the inner open -
- end connunicating w th the connection nozzle of the adaptor and arranged

in use, E%y&gsgmgg il ﬁfééa dt&akme'a?saef Lie pdgpt eg]awhmltéaﬁ boer i or

of the erX| e tu urd tirght f second adaptor i ncluding a
front clos?ed dayinghde £&gnt dbk‘?ﬁe%nﬁnéefﬁ"m nd ar®Rli PR h&BE -extRAdi ng

| ongi t udi nahbylbhelritEoughe1 BRARGCLHIRPpHRIZ AE tocéhvel baat «ldrsdk ead
t her eof deflnkéﬂdthe nner t er m nus OE t he pat hway; a connection socket

in the rear€d EhGadhBedrametn¥ddlin use to receive and connect to a
penetrabl e pfunger oR aswscion dglindry cadleviies cmwrdungl tivave YegirnlBpper

end cl osed QMSEQane’EﬁU Bkgep'%‘ﬂfr’o@”dcr?et%ﬁﬁ A@)prfﬁ&@aeg gto

t he socket termnatin d the rear open end. f and arranged,
in use, to généﬁﬁéteﬁﬁﬁ?%ﬁlﬂﬂﬁ#PﬁQﬁfl@M/céﬁﬁ@éveth@\nﬁﬂrﬁﬁqm t ok p§bﬁway

influid t'GBhn&E%HB%'CaﬁbQEJea S®€oNdneeNghRagk olrybi Ngnhavi dguAbkekpREE and
outer open e et e0 ria ma end S hretd Y GRS g i D the T
connecti on
15. A medicament pumping apparatus.including
a suction delivery device including
an adaptor including

a front closed end and rear open end
defining a fluid pathway extending
longitudinally therethrough;

a connection nozzle in the front closed
end thereof defining the inner terminus of
the pathway;

a connection socket in the rear open
end thereof, adapted in use to receive and
connect to a penetrable plunger of a
cylindrical medicament vial having an upper
end closed by the penetrable plunger; and
| a tubular spike protruding into the
socket and terminating beyond the rear open
end thereof and arranged, in use, to
penetrate the plunger to flow connect the
vial with the pathway in fluid tight
communication;

a length of tubing having

an inner and outer open end, the inner
open end communicating with the connection
nozzle of the adaptor and arranged, in use,
to flow connect the fluid pathway of the

- adaptor with the interior of the flexible
tubing for fluid tight flow;

the suction delivery device being arranged, in

use, to coact with a means for applying a pumping

action on the exterior of the tubing to provide



nozzl e of the second adaptor, the outer open end belng
the.first length of tubing internediate its respective entmlmml"‘ n I)MI I
delivery device being arranged, in use, to coact with a nedns¢fof abplsyirg

a punping action on the exterior of Yhe-tubing to provide fluid propul sion.
I nternedi ate the inner and outer end thereof; 9. A suction delivery

devi ce including an zadapt o5zddie] $5BMg: acfufﬁmﬁi@ tesethentinfgad re@m opearend-
defining a fluid pathggé extendlng | ongi tudi nal Iy therethrough; a
connection-nozzle irr NeT§RE icl osed end t her eof defining the inner

term nus of the a bhmp#ﬁﬁfm@@nsa‘ocompgmyxnu so@unplmm mhelan%wnopen

end t hereo adapted.in u re yandscop 0 | e, ger
of a cyllng? a?gﬁadreﬁnéﬁf (%ﬁ ﬁg S@ g upp{e}gﬂ1 fd c os§d§%I§$ pu¥8
penet r abl eppbpndedoranihtetuidl at e spilee moeruding putent henéocﬂdmramﬁ,
term nati ng,geyond the rear open end thereof and arranged, in use, to
penetrate tﬂe pl unger to flow connect the vial with the pathway in fluid

tight communication? aRP¥AdNg of el@sisddiyayiCRRTEF ethert ands kit PuBPEATend,

the inner mggase@q,dcmﬂmlysqa;d %émgﬁbiﬁgncggmgqbk Ngeazde«, of the adaptor .
and arrangip i n use, fl ow connect, t fluid pa hmay of the adaptor with
‘0

the interi f the“f"léﬂatﬂ@-ttﬁmq'h“?b?qflwdtlght f1ow
a front closed end and rear open end defining a

fluid pathway extending longitudinally thersthrough;

a connecting nozzle in the £front closed end
thereof defining the innar terminus of the pathway;

a connection socket in the rear open and thereof,
adapted to recelve and connect to a penetrable plunger of
a cylindrical medicament vial having an upper end closed
by the penetrable plunger; and

a tubular spike protruding into the socket and
terminating bayond the rear open end thereof and arranged,
in use, to penetrates the plunger to f£low connect the vial
with the pathway in fluid tight communication.

17. An adaptor according to Claim 16, being of a
genarally cylindrical shape and including a generally
radial front wall forming its closed end, the connection
socket defining an axial cylindrical recegs, and the
tubular spike defining an axial hollow cylindrical tubular

portion centrally arranged coaxlally with the cylindrical
recess.



the suction delivery device being arranged, in use, to coact with a neans
for applying a punping action on the exterior.of the tubing to provide
fluid propul sion internmediate the inner and outer end thereof; and a
housi ng encl osing the tubing and adaﬂgor and arranged in use, to be

rel easably connected to the punping ans. A suction delivery
devi ce according to claim9, wherein the hou5|ng i ncl udes a hol | ow body
havi ng a cl osed i nner end ang8§ﬁ ggan outer end and including a base wall
defining the closed inner en 8 connection formation proxinmate the
outer end thereof. 11. A suction delivery device according to claim
10, wherein the housing includes at | east one nounting nmeans within the

hol | ow body arranged to releasabbh &ob%ﬁfvéé¥i Y cylindrical nedi canent
vial. 12. A suction deliver claim 11, further
i ncludi ng at Ieast one cylindrical nmedicanent vial enclosed within the

housi ng. 13. éﬁégqbg equb¥§rHQW%EéKHﬁ%¥HHfﬂéE)to claim 10, further

i ncl uding a hol | ow rel easably connected
fhddap

al
to the base wall ( nc] front closed,e and a
Tl Qﬁaq and %%L 38 QR0 S Sl anal ose

rear open end, ge hol Po
a cylindrical nedeEirdng @i diluidspathway exteandingiel ona:t fuditaa Ly accor di ng
to clai m13, whetbenetheobighe wal | of the hol | ow body includes a central

recess adapted to raeceovn@ecaiopomidzaie af10) hin cetimeftomt clooed! end of
the adaptor, tﬁ@?eofcg%ﬁﬁﬁﬁﬂgr&h%oﬁmﬂﬁﬁ‘%bﬁMWﬁﬂ§*6¥‘iW@ i nner end of
the tubing. 15. P P 8yne i cament punping apparatus including a suction
delivery device Tnclu Ih%onnection socket (5) in the rear open end

thereof, adapted in use to receive and connect to

a penetrab]e plunger (7) of a cylindrical medicament

vial (2) having an upper end closed by the penetrable

plunger; and

a tubular spike (9) protruding into the socket
« and ‘terminating beyond the rear open end thereof

and arranged, in use, to penetrate the plunger to

flow connect the vial with the pathway 1in fluid

tight communication;

a length of tubing (12) having
an inner and outer open end, ‘the inner open

end communicating with the connection nozzle of

the adaptor and arranged, 1in use, to flow connect

the fluid pathway of the adaptor with the

interior of the flexible tubing for fluid tight

flow;

the suction delivery device being arranged, in use, to

coact with a means for applying a pumping action on the

exterior of the tubing to provide fluid propulsicn

intermediate the inner and outer end thereof.

(Figure 1)



an adaptor including a front closed end and rear open end defining a
fluid pat hway extendi ng | ongitudinally therethrough; a connection
nozzle in the front closed end thereof defining the.inner term nus of the
pat hway; a connection socket in the rear open end thereof, adapted in use
to receive and connect to a penetrable plunger of a cylindrical

medi cament vial having an upper end gl gsed by the penetrable plunger;” and a
t ubul ar spi ke protrudi ng—atoe= 3 +/Rg beyond the rear
open end thereof and |arranged, in use, to penetjate the plunger to
fl ow connect the vial ith the pathway in fluid t§jght comunication;
a length of tubing haviphg an inner and outer open end, }he inner open end
comuni cating with the jconnection nozzle of the adaptorjand arranged, in
use, to flow connect thhe fluid pathway of the adaptof with the interior
of the flexible tubing for fluid tight flow, the suction delivery device
being arranged, 1in ude, to coact with a neans for appllyi ng a punpi ng
action on the exterior jof the tubing to provide fluid propul sion
internedi ate the inner {and outer end thereof; a punping{means for applying
a punping action on the¢ exterior of the length of tubding 'to provide
fluid propul sion interyediate the inner and outer end thjereof;
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and é'hoﬂsing rel easably connected to the punping nmeans and encl osing the -

~suction delivery
and rear open en

devi ce. 16. An adaptor including a front close
d defining a fluid pathway extending |ongitudinally

d end

t her et hrough; a connecting nozzle in the front closed end thereof defining

the inner termn
t hereof, adapted
cylindrical nedi
pl unger; - and a t
beyond the rear
pl unger to fl ow
conmmuni cation. 1
general ly cylind
formng its
recess, and

portion centrally a

us. of the pathway; a connection socket in the rear o
to receive and connect to a penetrable plunger of a
cament vial having amszipper end cl osed by the penetr
Ibul ar spi ke protruding into the socket and term nat
bpen end thereof and arranged, in use, to penetrate

<onrest the vial with the pathway &h fluid tight

/. An adaptor according to Caim 16, being

pen end

hbl e

ng
he

of a

((Lcal shape and 1Tncluding a generally radial fron

ial cMlindrical -

—aR—adal—horFew—eyngei-eall t ubul ar
Ir anged coaxially githfthe cylindrical reggss.
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