
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

49
3 

44
3

B
1

TEPZZ 49¥44¥B_T
(11) EP 2 493 443 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
05.07.2017 Bulletin 2017/27

(21) Application number: 10825899.7

(22) Date of filing: 27.10.2010

(51) Int Cl.:
A61J 1/20 (2006.01)

(86) International application number: 
PCT/CA2010/001706

(87) International publication number: 
WO 2011/050468 (05.05.2011 Gazette 2011/18)

(54) INTER VIAL TRANSFER SYSTEM

TRANSFERSYSTEM ZWISCHEN PHIOLEN

SYSTÈME DE TRANSFERT ENTRE RÉCIPIENTS

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 30.10.2009 US 280169 P

(43) Date of publication of application: 
05.09.2012 Bulletin 2012/36

(73) Proprietor: DUOJECT MEDICAL SYSTEMS INC
Bromont
Quebec J2L 2N8 (CA)

(72) Inventors:  
• REYNOLD, David L.

Bromont
Quebec J2L 2N8 (CA)

• MACDONALD, Daniel
Bromont
QC J2L 1P3 (CA)

• TREMBLAY, Yan
Orford
Quebec J1X 6J8 (CA)

(74) Representative: Glück Kritzenberger 
Patentanwälte PartGmbB
Hermann-Köhl-Strasse 2a
93049 Regensburg (DE)

(56) References cited:  
WO-A1-95/00101 WO-A1-2007/101772
WO-A1-2007/147741 WO-A1-2008/006439
WO-A2-2006/058435 WO-A2-2007/000539
WO-A2-2009/014955 US-A- 6 149 623
US-A1- 2006 184 103  



EP 2 493 443 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD OF THE INVENTION

[0001] The present invention relates to fluid transfer
assemblies generally used for pharmaceutical delivery
systems and to a method for reconstituting a pharma-
ceutical preparation.

BACKGROUND OF THE INVENTION

[0002] Traditionally, a pharmaceutical preparation has
been dispensed using devices such as syringes. The sy-
ringe is usually filled manually by aspirating a liquid phar-
maceutical component from a pharmaceutical vial having
a neck with a penetrable closure into the syringe through
a needle that penetrates the penetrable closure. The
method of manually filling the syringe typically includes
the steps of drawing air into the body of the syringe until
the volume of air in the body approximately equals the
volume of pharmaceutical component to be loaded into
the syringe and subsequently inserting the needle
through the penetrable closure into the vial.
[0003] Many pharmaceutical preparations must be dis-
tributed and stored as two or more separate components-
a typical example would be a lyophilized component and
a liquid component such as a diluent. The two compo-
nents are mixed just prior to administration.
[0004] Some medical treatments require the adminis-
tration of a pharmaceutical composition wherein one of
the components of the pharmaceutical composition can
be considered to be dangerous due to toxicity or other
factors. In other words, the toxic component may have
to be diluted in order to provide a composition having the
desired properties. Naturally, great care must be exer-
cised when using such toxic components and access to
the same needs to be limited.
[0005] WO 2006/058435 A2 discloses a transfer sys-
tem according to the preamble of claim 1.

SUMMARY OF THE INVENTION

[0006] It is an object of the present invention to provide
a fluid transfer assembly for pharmaceutical delivery sys-
tems wherein access to the individual components is min-
imized.
[0007] It is a further object of the present invention to
provide a method for the preparation of a pharmaceutical
composition comprised of two or more separate compo-
nents which are stored separately.
[0008] The object of the invention is solved with a trans-
fer system according to claim 1. Preferred embodiments
of the invention are subject matter of the dependent
claims.
[0009] The present invention provides a transfer sys-
tem comprising a vial socket; a housing having first and
second open ends, said first open end being releasably
connected to said vial socket; a needle hub mounted with-

in said housing; a needle having first and second piercing
ends mounted in the needle hub, wherein said needle
hub comprises first and second components which are
engageable with each other, wherein each of said com-
ponents has one of said piercing ends associated there-
with; a vial having a neck and a body, said vial being
inserted in said vial socket, said vial being non removably
retained in said releasably connected vial socket; a car-
tridge having a plunger sealing an open end thereof, a
septum located at an opposite end of said cartridge; and
an activation cap for causing said needle to penetrate a
septum of the vial and said septum of the cartridge to
permit transfer of components therebetween, wherein
said second component retained by said housing has a
dispensing opening communicating with said cartridge,
said dispensing opening being designed such that a
standard needle cannot be secured thereto, wherein said
activation cap has a Proximal end wall, a side wall, a first
set of protrusions and a second set of protrusions, where-
in said first set of protrusions is designed to engage hous-
ing when the activation cap has been activated while a
second set of protrusions engage housing prior to acti-
vation.
[0010] The vial and the vial socket are preferably pro-
vided in an arrangement wherein the vial cannot be re-
moved from the vial socket. This is particularly useful
when the components or ingredients in the vial are toxic
or in the alternative, when it is important that the contents
be accessed for a specific use- i.e. a topical application
and not for injection.
[0011] Conventional vials may be used- i.e. those hav-
ing a glass body and a restricted neck area. Preferably,
the vial socket will have latches which will engage both
the neck and bottom of the vial to ensure that the vial is
securely retained by the vial socket. To this end, the vial
socket may utilize an outer housing which surrounds the
latches or clasps to prevent access thereto.
[0012] The housing of the transfer system is designed
to receive a conventional cartridge which will carry the
other one of the components to be mixed. Usually, the
vial will contain the dry component and the cartridge will
contain the liquid component- typically a diluent. Howev-
er, other arrangements may be utilized including the mix-
ing of two liquids.
[0013] The cartridge will have a plunger which seals
the open end with a septum located at the opposite end
of the cartridge. This is a substantially conventional ar-
rangement known in the art.
[0014] A needle hub is provided within the housing and
comprises two different components. Each of the com-
ponents will have a portion of the needle, with each por-
tion of the needle having a piercing end. After activation
of the transfer system, one end of the needle hub will be
retained by the vial with the other end being mounted on
the cartridge and forming a fluid passageway. It is the
piece which is retained by the cartridge which will form
the ultimate dispensing outlet. To this end, the two por-
tions are temporarily secured together and may comprise
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a tapered dispensing end fitting within the mating com-
ponent.
[0015] While the present invention illustrates a topical
application of the mixture, other arrangements may be
utilized.
[0016] In preferred embodiments of the invention, the
vial is preferably retained within the vial socket with a
tamper evident arrangement if access to the vial by other
means is attempted.
[0017] Preferably, the cartridge is also retained within
the housing in a non removable manner. In one embod-
iment, the needle hub is formed of first and second mem-
bers which are designed to fit together. After mixing of
the components, one of the members forming the needle
hub may be utilized for dispensing the composition from
the cartridge. In topical applications, the dispensing tip
would be specifically designed not to accept a needle.
[0018] In one particular embodiment, the needle may
have an offset arrangement such that access through
the needle to the vial is prevented. If desired, a tamper
evident seal may be provided between the point of joinder
of the vial socket and housing.
[0019] Other preferred arrangements will be seen from
the accompanying drawings and description thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Having thus generally described the invention,
reference will be made to the accompanying drawings
illustrating embodiments thereof, in which:

Figure 1 is an exploded view of a transfer system
according to an embodiment of the present inven-
tion;
Figure 2 is an enlarged exploded view of the transfer
system of Figure 1 with dash lines showing the in-
ternal structure of certain components;
Figure 3 is a cross-sectional view of a transfer system
prior to activation;
Figure 4 is an enlarged view of that portion of the
transfer system designated by dot dash lines 4;
Figure 5 is an enlarged view of that portion of the
transfer system indicated by dot dash lines 5;
Figure 6 is a cross-sectional view of the transfer sys-
tem after activation;
Figure 7 is an enlarged view of that portion of the
transfer system designated by dot dash lines 7;
Figure 8 is an enlarged view of that portion of the
transfer system designated by dot dash lines 8;
Figure 9 is a cross-sectional view illustrating attach-
ment of the plunger rod for transfer of one of the
components;
Figure 10 is a cross-sectional view illustrating trans-
fer of the components;
Figure 11 is a cross-sectional view indicating the be-
ginning of aspiration of the mixture back into the car-
tridge;
Figure 12 is a cross-sectional view illustrating sep-

aration of the vial socket from the housing holding
the cartridge;
Figure 13 is a side view illustrating the cartridge
ready for application; and
Figures 14 and 15 are perspective views showing
different applicator tips.

DETAILED DESCRIPTION OF THE INVENTION

[0021] Referring to the drawings in greater detail and
by reference characters thereto, there is illustrated a
transfer system which is generally designated by refer-
ence numeral 10.
[0022] A vial generally designated by reference numer-
al 12 is associated with the transfer system which also
includes a vial socket 14 designed to receive vial 12.
Transfer system 10 also includes a needle hub generally
designated by reference numeral 16 (Figure 3). A hous-
ing 18 is designed to extend about a cartridge 20. The
proximal end of transfer system 10 includes an activation
cap 22. A plunger 24 is designed to fit within the open
end cartridge 20 while a plunger rod 26 is engageable
with plunger 24 as will be discussed hereinbelow.
[0023] In describing various components, the terms
"proximal" and "distal" are utilized. In each instance, the
term proximal refers to the end closest to the hand of the
user while the term distal refers to the end furthest re-
moved from the hand of the operator.
[0024] Vial 12 may be any conventional vial known to
those skilled in the art or alternatively, in certain applica-
tions, may be of a non standard size when it is desired
to use some specialized components for the vial. Vial 12
will include a body portion 30 having a restricted neck
portion 32 over which extends a pierceable septum 34.
[0025] Vial socket 14 is, in the illustrated embodiment,
of a somewhat overall triangular configuration having a
plurality of lower outer wall segments 38 each of which
is somewhat arcuate in configuration and tapers inwardly
from a distal end to meet upper wall segments 44. Lower
wall segments 38 define the lower body and there are
provided a plurality of inner legs 40 each having inwardly
extending flanges for gripping vial 12 at their distal end
and being spaced from the wall by means of ribs 42 which
extend between inner legs 40 and lower outer wall seg-
ments 38.
[0026] Vial socket 14 also includes upper wall seg-
ments 44 which define, at a proximal end thereof, a fe-
male thread opening 46. A plurality of flanges 48 extend
downwardly as may be seen in Figure 2.
[0027] Needle hub 16 comprises a distal member 52
and a proximal member 54 which are designed to fit to-
gether. Distal member 52 includes a piercing member 56
having a piercing tip 58. At its proximal end, distal mem-
ber 52 has a tubular end 60. A plurality of fins 62 extend
circumferentially of distal member 52.
[0028] Proximal member 54 includes a body portion
64 having a tubular portion 66 which is designed to en-
gage with tubular end 60 of distal member 52. A piercing
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member 68 is secured to body portion 64 and has a pierc-
ing tip 70.
[0029] Proximal member 54 also includes a pair of legs
72 with an annular ring 74 situated proximate the middle
of body 64.
[0030] Cartridge 20 includes a body 78 which has an
open end designed to receive plunger 24. A pierceable
septum 82 is arranged at the top of body 78 adjacent
neck 80. Housing 18, in the illustrated embodiment, in-
cludes a plurality of wall segments 86, there being three
such wall segments 86 in the illustrated embodiment. In
each wall segment 86 there is provided a slot 88 to pro-
vide visual access to the interior. Housing 18 also in-
cludes a plurality of male threads 90 at the distal end
thereof. Housing 18 also has a flared proximal end 92.
[0031] Activation cap 22 has a proximal end wall 104
and a side wall 106. A first set of protrusions 110 are
designed to engage housing 18 when the activation cap
has been activated while a second set of protrusions 112
engage housing 18 prior to activation.
[0032] Plunger rod 26 is provided with male threads
116 for screwthreadebly engaging plunger 24.
[0033] In operation, vial 12 and vial socket 14 are sup-
plied as a unit with the vial inserted therein and retained
in a non removable manner. Similarly, cartridge 20 is
mounted within housing 18 and activation cap 22 inserted
in the proximal end of housing 18. Activation cap 18 is
held in a non removable position. Housing 18 is screw-
threadably engaged with vial socket 14 by means of re-
spective threads 90, 46.
[0034] As illustrated in Figure 3, activation cap 22 ex-
tends exteriorly of housing 18. For use, activation cap 22
is depressed as shown in Figure 4 thereby leading to a
piercing of septum 34 of vial 12 and septum 82 of car-
tridge 20. Plunger rod 26 is then engaged with plunger
24 by means of their respective screwthreads and pres-
sure is exerted on plunger 24 to transfer the diluent 120
to mix with a component 122 in vial 12. This position is
illustrated in Figure 10.
[0035] At this point in time, a gentle shaking of the vial
12 may occur to ensure mixing of the components, sub-
sequently the mixture 124 is aspirated into cartridge 20
as shown in Figures 11 and 12. The housing is then re-
moved from vial socket 14 and the mixture 124 is then
dispensed as required. In the illustrated embodiment, tu-
bular portion 66 forms the dispensing member and is
specifically designed to apply mixture 124 in a topical
manner. To ensure that the mixture is not injected, mem-
ber 66 would be of a non standard size and/or configu-
ration not designed to accepted a needle. However, in
certain applications, the attachment of a needle may be
desired and appropriate configurations would be provid-
ed.
[0036] Figures 14 and 15 illustrate different dispensing
tips 130 and 132 which may be utilized for topical appli-
cations.

Claims

1. A transfer system comprising:

a vial socket (14);
a housing (18) having first and second open
ends, said first open end being releasably con-
nected to said vial socket (14);
a needle hub (16) mounted within said housing
(18);
a needle having first and second piercing ends
(58, 70) mounted in the needle hub (16), wherein
said needle hub (16) comprises first and second
components (52, 54) which are engageable with
each other, wherein each of said components
(52, 54) has one of said piercing ends (58, 70)
associated therewith;
a vial (12) having a neck (32) and a body (30),
said vial (12) being inserted in said vial socket
(14), said vial (12) being non removably retained
in said releasably connected vial socket (14);
a cartridge (20) having a plunger (24) sealing an
open end thereof, a septum (82) located at an
opposite end of said cartridge (20); and
an activation cap (22) for causing said needle
to penetrate a septum (34) of the vial and said
septum of the cartridge to permit transfer of com-
ponents therebetween,
wherein said second component (54) retained
by said housing (18) has a dispensing opening
(66) communicating with said cartridge (20),
said dispensing opening (66) being designed
such that a standard needle cannot be secured
thereto,
characterized in that
said activation cap (22) has a proximal end wall
(104), a side wall (106), a first set of protrusions
(110) and a second set of protrusions (112),
wherein said first set of protrusions (110) is de-
signed to engage the housing (18) when the ac-
tivation cap has been activated while the second
set of protrusions (112) engage the housing (18)
prior to activation.

2. The transfer system of Claim 1 wherein said housing
(18) and said vial socket (14) are screwthreadably
engaged with each other.

3. The transfer system of Claim 1 wherein after oper-
ation of said activation cap (22), a first one of I said
components (54) is retained by said vial socket (14)
and a second one of said components (52) is re-
tained by said housing (18).

4. The transfer system of Claim 1 wherein said housing
(18) has visual access areas (88) to permit viewing
of said cartridge.
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5. The transfer system of Claim 1 further including a
plunger rod (26) engageable with said plunger (24).

Patentansprüche

1. Transfersystem, das Folgendes umfasst:

eine Ampullensteckhülse (14),
ein Gehäuse (18) mit einem ersten und einem
zweiten offenen Ende, wobei das erste offene
Ende lösbar mit der Ampullensteckhülse (14)
verbunden ist,
ein Kanülenverbindungsstück (16), das in dem
Gehäuse (18) befestigt ist,
eine Kanüle mit einem ersten und einem zweiten
Durchstechende (58, 70), die in dem Kanülen-
verbindungsstück (16) befestigt ist, wobei das
Kanülenverbindungsstück (16) eine erste und
eine zweite Komponente (52, 54) umfasst, die
miteinander in Eingriff gebracht werden können,
wobei jeder der Komponenten (52, 54) eines der
Durchstechenden (58, 70) zugeordnet ist,
eine Ampulle (12) mit einem Hals (32) und einem
Körper (30), wobei die Ampulle (12) in der Am-
pullensteckhülse (14) aufgenommen ist, wobei
die Ampulle (12) nicht herausnehmbar in der lös-
bar verbundenen Ampullensteckhülse (14) ge-
halten wird,
eine Kartusche (20) mit einem Kolben (24), der
ein offenes Ende davon abdichtet, wobei sich
an einem gegenüberliegenden Ende der Kartu-
sche (20) eine Trennwand (82) befindet, und
eine Aktivierungskappe (22), die bewirkt, dass
die Kanüle eine Trennwand (34) der Ampulle
durchsticht und die Trennwand der Kartusche
einen Transfer von Komponenten dazwischen
gestattet,
wobei die von dem Gehäuse (18) gehaltene
zweite Komponente (54) eine Abgabeöffnung
(66) aufweist, die mit der Kartusche (20) verbun-
den ist, wobei die Abgabeöffnung (66) so aus-
gelegt ist, dass daran keine Standardkanüle be-
festigt werden kann,
dadurch gekennzeichnet, dass
die Aktivierungskappe (22) eine proximale Stirn-
wand (104), eine Seitenwand (106), einen ers-
ten Satz Vorsprünge (110) und einen zweiten
Satz Vorsprünge (112) aufweist, wobei der erste
Satz Vorsprünge (110) so ausgelegt ist, dass er
mit dem Gehäuse (18) in Eingriff steht, wenn die
Aktivierungskappe aktiviert wurde, während der
zweite Satz Vorsprünge (112) vor der Aktivie-
rung mit dem Gehäuse (18) in Eingriff steht.

2. Transfersystem nach Anspruch 1, wobei das Gehäu-
se (18) und die Ampullensteckhülse (14) miteinan-
der verschraubt sind.

3. Transfersystem nach Anspruch 1, wobei nach dem
Betätigen der Aktivierungskappe (22) eine erste der
Komponenten (54) von der Ampullensteckhülse (14)
und eine zweite der Komponenten (52) von dem Ge-
häuse (18) gehalten ist.

4. Transfersystem nach Anspruch 1, wobei das Gehäu-
se (18) visuell zugängliche Bereiche (88) aufweist,
die ein Betrachten der Kartusche gestatten.

5. Transfersystem nach Anspruch 1, das ferner eine
Kolbenstange (26) aufweist, die sich mit dem Kolben
(24) in Eingriff bringen lässt.

Revendications

1. Système de transfert comprenant :

une douille de flacon (14) ;
un boîtier (18) comportant des première et
deuxième extrémités ouvertes, ladite première
extrémité ouverte étant connectée de manière
amovible à ladite douille de flacon (14) ;
un centreur d’aiguille (16) monté à l’intérieur du-
dit boîtier (18) ;
un aiguille ayant des première et deuxième ex-
trémités de perçage (58, 70) montées dans le
centreur d’aiguille (16),
dans lequel ledit centreur d’aiguille (16) com-
prend des premier et deuxième composants
(52, 54) qui peuvent être engagés l’un avec
l’autre, dans lequel une desdites extrémités de
perçage (58, 70) est associée à chacun desdits
composants (52, 54) ;
un flacon (12) comportant un col (32) et un corps
(30), ledit flacon (12) étant inséré dans ladite
douille de flacon (14), ledit flacon (12) étant re-
tenu de manière non amovible dans ladite
douille de flacon connectée de manière amovi-
ble (14) ;
une cartouche (20) comportant un piston (24)
qui ferme de manière étanche une extrémité
ouverte de celle-ci, un septum (82) étant situé
à une extrémité opposée de ladite cartouche
(20) ; et
un capuchon d’activation (22) destiné à provo-
quer la pénétration de ladite aiguille dans un
septum (34) du flacon et dans ledit septum de
la cartouche pour permettre un transfert de com-
posants entre eux,
dans lequel ledit deuxième composant (54) re-
tenu par ledit boîtier (18) comporte une ouver-
ture de distribution (66) qui communique avec
ladite cartouche (20), ladite ouverture de distri-
bution (66) étant conçue de telle sorte qu’une
aiguille standard ne peut pas y être fixée,
caractérisé en ce que
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ledit capuchon d’activation (22) comporte une
cloison d’extrémité proximale (104), une paroi
latérale (106), un premier ensemble de projec-
tions (110) et un deuxième ensemble de projec-
tions (112), dans lequel ledit premier ensemble
de projections (110) est conçu pour s’engager
avec le boîtier (18) quand le capuchon d’activa-
tion a été activé alors que le deuxième ensemble
de projections (112) s’engage avec le boîtier
(18) avant l’activation.

2. Système de transfert selon la revendication 1 dans
lequel ledit boîtier (18) et ladite douille de flacon (14)
sont engagés entre eux par montage vissé.

3. Système de transfert selon la revendication 1 dans
lequel, après actionnement dudit capuchon d’activa-
tion (22), un premier composant desdits composants
(54) est retenu par ladite douille de flacon (14) et un
deuxième composant desdits composants (52) est
retenu par ledit boîtier (18).

4. Système de transfert selon la revendication 1 dans
lequel ledit boîtier (18) comporte des zones d’accès
visuel (88) pour permettre la visualisation de ladite
cartouche.

5. Système de transfert selon la revendication 1 com-
prenant en outre une tige de piston (26) qui peut être
engagée avec ledit piston (24).
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