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(57) Abréegée/Abstract:

The invention relates to a device for combining two components. A first container (1) accommodates the first component, which Is
iguid, and a second container (2) accommodates a second, solid or liquid component under negative pressure. A body (9) Is
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(57) Abrege(suite)/Abstract(continued):

provided with a first holder (6) for the first container (1), in the region of the closure of the latter, and with a second holder (6) for the
second container (2), In the region of the closure of the latter. Displaceable means (8, 22; 9, 23) for piercing the closures are
provided within the body. In the case of such a device, the invention provides that the body has two slides (8, 9) mounted In a
displaceable manner In It, wherein each slide (8; 9) accommodates a cannula (22; 23) for plercing the respective closure, the
cannulas are connected, In the region of their ends (24) directed away from the closure, to an element (27) which connects the
cannulas In a liquid-tight manner, and actuating means (16) are provided for moving the slides In the direction of the closures for
the purpose of piercing the closures.
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(54) Title: DEVICE FOR COMBINING COMPONENTS BY MEANS OF NEGATIVE PRESSURE UNDER STERILE CONDI-

TIONS

(54) Bezeichnung: VORRICHTUNG ZUM ZUSAMMENFUHREN VON KOMPONENTEN MITTELS UNTERDRUCK UN-

TER STERILEN BEDINGUNGEN

(57) Abstract: The invention relates to a device for
combining two components. A first container (1)
accommodates the first component, which is liquid,
and a second container (2) accommodates a second,
solid or liquid component under negative pressure.
A body (5) is provided with a first holder (6) for the
first container (1), in the region of the closure of the
latter, and with a second holder (6) for the second
container (2), in the region of the closure of the latter.
Displaceable means (8, 22; 9, 23) for piercing the
closures are provided within the body. In the case
of such a device, the invention provides that the
body has two slides (8, 9) mounted in a displaceable
manner in it, wherein each slide (8; 9) accommodates
a cannula (22; 23) for piercing the respective closure,
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the cannulas are connected, in the region of their ends
(24) directed away from the closure, to an element (27)
which connects the cannulas in a liquid-tight manner,
and actuating means (16) are provided for moving the
slides in the direction of the closures for the purpose
of piercing the closures.

(57) Zusammenfassung: Die Erfindung betrifft
eine Vorrichtung zum Zusammenfiihren zweier
Komponenten. Ein erstes Behdltnis (1 ) nimmt die erste
Komponente, bei der es sich um Fliissigkeit handelt,
und ein zweites Behdltnis (2) unter Unterdruck nimmt
eine zweite feste oder fliissige Komponente auf. Ein
Korper (5) ist mit einer ersten Aufnahme (6) fiir das
erste Behdltnis (1 ) im Bereich dessen Verschlusses und
einer zweiten Aufnahme (6) fiir das zweite Behéltnis

(2)

[ Fortsetzung auf der niichsten Seite]
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Veroftentlicht:
— it internationalem Recherchenbericht

im Bereich dessen Verschlusses versehen. Innerhalb des Korpers sind verschiebbare Mittel (8, 22; 9, 23) zum Durchstechen der Ver-
schliisse vorgesehen. Bei einer solchen Vorrichtung ist erfindungsgemal3 vorgesehen, dass der Korper zwei in diesem verschiebbar
gelagerte Schieber (8, 9) aufweist, wobei jeder Schieber (8; 9) eine Kaniile (22; 23) zum Durchstechen des jeweiligen Verschlusses
auinimmt, die Kaniilen im Bereich ihrer dem Verschluss abgewandten Enden (24) mit einem die Kaniile fliissigkeitsdicht verbinden-
den Element (27) verbunden sind, sowie Betdtigungsmittel (16) zum Bewegen der Schieber in Richtung der Verschliisse zum Durch-
stechen der Verschliisse vorgesehen sind.
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Device for combining components by means of negative

pressure under sterile conditions

The invention relates to a device for combining a first
liguid component and a second solid or liquid component

by means of negative pressure under sterilile conditions,

said device being provided with a first contalner which
holds the first component and a second container which

holds the second component and 1s under negative

pressure, with a body having a first holder for the

first container 1n the region of 1ts closure and a

g—
-—

second holder for the second container 1n the region of

its «closure, and with displaceable means arranged

inside the body which are intended for piercing the
closures, wherein the means comprise at least one

cannula.

Such a device 1is known from EP O 737 4607 Al. It
comprises a rotationally symmetrical hollow Dbody. A
single <cannula 1s held 1in a cannula support. This
support takes the form of a plate-shaped body which 1s
oriented perpendicularly to the longitudinal direction

F

of the body accommodating the two containers and which

is connected to the inner wall of the hollow body via

retailning webs. The closure of the respective

container, which takes the form of a bottle, 1s a

rubber stopper which is retained by means of a crimp

cap. The bottle is fitted into and retained by the

hollow body in the region of the respective crimp cap.

The cannula support is positioned 1in the region halfway
along the length of the hollow body. The second

container, after being fitted 1nto the hollow body,

makes contact with stops belonging to the hollow body

such that it cannot be 1inserted any further 1in the

P

direction of the cannula 1into the hollow Dbody. The

first container 1s held in a preassembled position 1n a

portion of the hollow body that faces the actual

opening region of the hollow body, and an 1nner annular

bead oriented parallel to the cannula support projects
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into the displacement path of the crimp cap and hence

defines the assembly position. When the transfer system
composed of the two bottles and the hollow body along
with 1ts cannula support and cannula 1s in thzis

preassembled position, the crimp caps, and thus the

rubber stoppers for closing the bottles, are situated

at a slight distance from the two ends of the cannula.

In this state, the transfer system has already been

sealed into a peelable outer packaging and sterililzed

at the pharmaceutical manufacturer’s premises. With the
device unpacked, the components are combined by pushiling
the first container further 1nto the hollow body, 1n
which process the cannula penetrates the <closure
stopper of this container. This 1s possible because the
penetrating force of the cannula 1into or through the

H

rubber stopper of this container 1s less than the force

which 1s required to separate the cannula support

attached via the retaining webs to the hollow body from

this hollow body. Once the rubber stopper of the first
container is pierced, the crimp cap of this container

comes 1into contact with the cannula support, with the

result that the pushing force exerted manually on this
container to push the container into the hollow body 1s

transmitted directly to the cannula support. When a

suitably high manual force 1is applied, the retaining
webs tear such that the first container, together with

the cannula support and hence the cannula, 1s displaced

further in the direction of the second container inside
the hollow body, with the cannula thereby piercing the
rubber stopper of this second container. The negative

pressure prevailing in the second container sucks the

fluid from the first container 1into the second
container and results in the solid or liquid component
contained therein Dbeing dissolved and/or thoroughly

mixed.

Because of the way 1in which the cannula support 1s
attached to the hollow body, the device described 1is
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qulite complicated from a structural and process

e

engineering point of view; moreover, the force required

to penetrate the  rubber stopper, which  depends
particularly on the hardness of the rubber stopper and
the geometry of the cannula, must be precisely tailored

"

to the tear strength of the cannula support. If the

closures of the containers are not punctured 1n a

defined manner, it 1s not possible to ensure reliable

”

transfer of the liquid.

Further devices for combining ligquid or 1liguid/solid
components contained 1n contaliners are descrilibed 1n

DE 38 17 101 Al, us 3,987,791 and US 5,000,704, In

these documents, the respective device comprises a

single cannula.

The object of the present 1nvention 1s to develop a
device of the initially mentioned type 1n such a way

that 1t can be produced simply and cost-effectively

p—

using fewer, simply designed components while having a

compact design and allowing  the ligquid to be

transferred 1in an easy, rapid and reliable manner.

The object is achieved in that the body comprises two
sliding members which are mounted displaceably therein,

wherein each sliding member accommodates a cannula for

pliercing the respective c¢losure, the cannulas are

connected, 1n the region of their ends which face away

—

from the closures, to an element which connects the
cannulas 1n a liquid-tight manner, and actuating means
are provided for moving the sliding members 1n the

F

direction of the closures for the purpose of piercing

the closures.

What 1s essential 1n the transfer system according to
invention 1s that two displaceable sliding members are
provided, with each sliding member having a cannula.

This design makes 1t possible, Dby displacing the
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sliding members, for the closures to be punctured or

pierced independently of one another, and hence, 1n

particular, with a time offset relative to one another.

Here, the sliding members are preferably displaced

using an actuating means assigned to the two sliding

members that takes the form of a push-button or sliding

actuating member. The sliding members can be moved by

the actuating means in a wide variety of ways. It 1is

considered to be particularly advantageous for the
respective sliding member to be provided on 1ts side
facing the actuating means with a bevel which can be

P

actively engaged with a corresponding bevel of the

actuating means.

The sliding members can be made to move one after the

other in time in a simple manner by one active surface

of the actuating means coming into contact with the

facing active surface of the sliding member at an

cearlier time than the other active surface of the

actuating means comes 1into contact with the facing
active surface of the other sliding member. On the
other hand, it 1is conceivable for the active surtaces
of the actuating means to make simultaneous contact
with the sliding members, but with these active
surfaces being shaped differently such that one sliding
member 1is displaced by a greater distance than the
other sliding member when the actuating means 1s moved

by a defined distance.

Provision 1s made 1in a particularly simply designed

embodiment of the invention for the two sliding members

to be mounted in a diametrically displaceable manner 1n

the body. To puncture or pierce the closures of the
containers, 1t 1is therefore only required to move the

two sliding members away from one another.

It is advantageous for the shape of the body to be, 1n

particular, rotationally symmetrical. This allows
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g

simple holding of containers which, as rotationally

symmetrical bottles, are provided wilth a
correspondingly shaped bottleneck and crimp cap for
fixing the closure element, 1n particular a rubber

stopper.

H

A particularly simple design of sliding member and

actuating means 1is obtained 1f the working axilis of the

actuating means 1S arranged approximately

F

perpendicularly to the adjusting axis of the sliding

members. Provision 1s made 1n particular for the
actuating means to be provided at its front end with
bevels which interact with bevels o0of the sliding

gr—

members. The sliding members are advantageously of

identical design, 1n particular to keep the production
costs low, and the actuating means has 1dentical bevels
which are arranged with an offset 1n the adjusting

P

direction of the actuating means. Thus, one bevel of

the actuating means comes 1into contact with the bevel

ﬁ
St

of one sliding member earlier than the other bevel of

the actuating means comes 1nto contact with the bevel

of the other sliding member.

Since the device according to the 1invention comprises
two sliding members and each sliding member 1s assigned

a cannula and, moreover, the sliding members are moved

away from one another, whether diametrically or, for

example, at an angle to one another, 1t 1s required to

gr——

transfer the 1liquid from one cannula to the other

cannula while the distance between the cannulas varies.
This 1s achieved by the element provided according to
the invention which connects the cannulas 1n a liquid-

ﬂ

tight manner 1in the region of their ends which face

away from the «closures. According to a particular

embodiment of the 1nvention, provision 1s made for this

P
P

element connecting the two cannulas to take the form of

a flexible hose. When the sliding members are 1n a

state 1n which they are moved relatively toward one
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another, the hose 1is laid in a relatively large arch

between the cannulas. Once the sliding members move

apart, the arch flattens off. It would also Dbe
possible, for example, to gulde the cannulas

telescopically one inside the other 1n a sealed manner.

According to one particular design, provision 1s made

for at least one bevel of the actuating means to be
adjoined by a portion of the actuating means that 1s
arranged parallel to an end portion of the sliding
member which 1s assigned to sald actuating means. On

actuating the actuating means, the 1nteraction Dbetween

the bevels of the actuating means and of the assigned
sliding member causes the sliding member to Dbe
displaced and the bevel of the actuating means passes
into an intermediate position out of engagement with

- -

the bevel of the sliding means. Further actuatlion of

g

the actuating means causes the parallel portions of the

actuating element and sliding member to slide against
one another, with the result that no further advancing
movement of the sliding member 1s produced by the

actuating means. While this further advancing movement

of the actuating means 1s taking place, the other

sliding member can be displaced by the actuating means.

In this case, after previously parallel portions of

this sliding member and the actuating means have

P

interacted and no adjusting movement of this sliding

member has taken place, the bevels of this sliding

member and the actuating means are actively engaged.

It 1s considered to be particularly advantageous for

the sliding members to be 1in contact with one another

when they are in their fully inserted position in the
body.

The sliding members are formed in a structurally simple

manner 1f they have a circular cross section outside

their region containing the bevels. In a correspondlng
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manner, the body which accommodates the sliding members
is provided with a cross-sectionally circular passage

between the holders for the two containers.

Further features of the invention are represented 1n

the subclaims, 1in the description of the figures and 1in

the figures themselves, while 1t 1s noted that all

P

individual features and all combinations of individual

features constitute further inventive embodiments.

An exemplary embodiment 1s explained 1n more detaill

below with reference to the drawings, 1n which:

figure 1 shows a 1longitudinal center section through
the device according to the 1nvention for

combining components, 1llustrated for the

preassembled transfer system, 1in the initial

position before activating the  transfer

system,

figure 2 shows a device according to fig. 1, with the
solvent side punctured, but with no transfer

of the aqgqueous solution having yet taken

place,

figure 3 shows a representation according to figures 1

and 2, with the solvent side and vacuum side

punctured, and with the solvent transferred.

The device serves for combining a first liqgquid

component - solvent - and a second solid or 1liquid

—

component by means of negative pressure under sterile

conditions. It 1s thus 1ntended to transfer the
solvent, which 1s arranged inside a bottle 1 having a
rotationally symmetrical shape, 1nto a second bottle 2,
likewise having a rotationally symmetrical shape, which
holds the solid or liquid component which 1s to Dbe

P

mixed with the solvent of the first bottle.
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The respective bottle 1 or 2 has a bottle head 3 or 4:
a rubber stopper is plugged into the respective bottle

gr—

head to close it. The rubber stopper 1s retained, for

example, by means of a crimp cap which encloses the
bottle head 3 or 4 and which is in contact with said
rubber stopper in the edge region. Negatlve pressure Or

vacuum conditions prevail inside the bottle 2.

The device for combining the components contalned 1n

the bottles 1 and 2 comprises a rotationally

symmetrical housing 5 in the form of a hollow body
which is provided with latching holders 6 in the region
of diametrical ends. The bottles 1 and 2 can be fitted
into these latching holders 6 by way of their bottle
heads 3 and 4, with the result that the bottle heads 3

and 4, or the closure stoppers plugged into them, face

one another.

In the housing 5 are arranged guiding inserts 7 which
are mounted immovably in the housing 5 and which serve
to guide two sliding members 8 and 9. The respective
sliding member 8 or 9 has a rotationally symmetrical

design and 1s guided in the region of 1ts lateral

surface 10 by means of the guiding inserts 7. FEach

sliding member 8 or 9 1s provided at 1its ends with

parallel surfaces 11 and 12. The longitudinal center

axis of the sliding members 8, 9, which 1s coincident,

is designated by the reference number 13. The sliding
members 8 and 9 have, on the same side, bevels 14 and
15 and these bevels can be operatively engaged by an
actuating plunger 16 which passes through the housing o
laterally, that 1s to say perpendicularly to the

longitudinal center axis 13. This actuating plunger 16

is guided in the guiding inserts 7 and projects from
the housing 5. There, the actuating plunger 16 1s

provided with a planar actuating surface 17 which

extends parallel to the longitudinal center axis 13.
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The actuating plunger 16 has a rotationally symmetrical

design. Its longitudinal center axis 1is designated by

the reference number 18 and its lateral surface, in the
region of which the actuating plunger 16 1is guided in
the guiding inserts 17, 1s designated by the reference

numpber 19.

In the region of 1i1ts end which projects into the

interior of the housing 5, the actuating plunger 16 is
provided with two bevels 20 and 21; the bevel 20 can be

actively engaged with the bevel 14 of the sliding

member 8 and the bevel 21 can be actively engaged with
the bevel 15 of the sliding member 9. The two bevels 20

and 21 run into the lateral surface 19 of the actuating

plunger 16. The bevels 20 and 21 are offset with

respect to one another relative to the longitudinal

e

extent of the longitudinal center axis 18, which means

that the leading bevel 20 as viewed in the pushing-in
direction of the actuating plunger 16 makes contact
with the bevel 14 of the sliding member 8 earlier than
the trailing bevel 21 of the actuating plunger 16 makes
contact with the bevel 15 of the sliding member 9.

The respective sliding member 8 or 9 accommodates a

cannula 22 or 23 for piercing the respective closure
stopper of the bottle 1 or 2, wherein the cannula 22 or
23 1s fixedly mounted in the sliding member 8 or 9. The
puncture tip of the respective cannula 22 or 23 1is

designated by the reference number 24. In the region of

1its end facing away from the puncture tip 24, the
respective cannula 22 or 23 opens into an angled duct

25 1ncorporated i1nto the respective sliding member 8 or

9, wherelin a small tube 26 projecting from the sliding

memper 8 or 9 1s fitted in a sealed manner into that

portion of the angled duct 29 which extends

F
—

perpendicularly to the longitudinal center axis 13 of
the housing 5. A flexible hose 27 1is fitted onto the

P

two tubes 260, which project on the same side of the
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housing 5 from the sliding member 8 or 9. There is thus

formed a transfer-flow connection from the puncture tip
24 of the cannula 22 via the angled duct 25 assigned to
sald cannula 22, via the tube 26 assigned to said
angled duct, wvia the hose 27, via the other tube 26

assigned to the hose 27, via the angled duct 25 of the
sliding member 9 and via the cannula 23 to its puncture
tip 24.

The way 1n which the transfer system according to the

1nventlion operates 1s as follows:

The two glass bottles 1 and 2 are preassembled and then

fitted 1nto the latching holder 6. One preparation
bottle 1 contains agueous solution. The other

preparation bottle 2, which 1s provided with vacuum and

filled with active substance 1n powder or liquid form,

1s 1nserted diametrically with respect to the bottle 1

P

into the latching holder 6 there of the housing 5. In

F

this preassembled position of the transfer system,

which 1s 1llustrated in fig. 1, the puncture tips 24 of

the cannulas 22, 23 are arranged at a slight distance

F

from the closure stopper of the bottles 1 and Z.

Before using the device, the latter 1s positioned such

that the bottle 1 filled with the agueous solution 1s

at the top and the bottle 2 under wvacuum 1s at the
bottom. The 1longitudinal center axils 13 thus extends

substantially vertically.

Transferring the liquid from the bottle 1 1s 1nitiated

by actuating the actuating plunger 16 from outside the
housing 5. Actuating the actuating plunger 16 causes
the sliding member 8 to be pushed upward, and hence the

P

cannula 22 to be moved upward, as a result of the

pevels 14 and 20 of the sliding member 8 and actuating
plunger 16 sliding against one another. In the process,

the cannula 22 pierces the rubber stopper plugged into
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the bottle head 3 of the bottle 1 until the cannula 22
passes by way of its puncture tip 24 behind the rubber

stopper and thus into the inside of the bottle, thereby

establishing a flow connection between the bottle 1 and
cannula 22. This end position of the sliding member 3,
which constitutes the intermediate position  when

#

actuating the device for the purpose of transferring

the liquid, is illustrated in fig. 2. In this position,

the liquid has not yet been transferred.

In a second step, the actuating plunger 16 1s pushed

further into the inside of the housing 5. In so doing,
the sliding member 8 does not move any further 1in the
direction of the bottle 1 since the bevels 14 and 20

are now no longer active; 1instead, the lateral surface

19 of the actuating plunger 16 slides along the surface

12 of the sliding member 8. During this further

pr—
d

movement of the actuating plunger 16, the bevel 21 of

the actuating plunger 16 that trails with respect to
the bevel 20 now comes into contact with the bevel 15
of the sliding member 9, with the result that the

sliding member 9 1is displaced downward. In the process,

the puncture tip 24 of the cannula 23 penetrates the
closure stopper, piercing the bottle 2 under vacuum. In

the end position of the sliding member 9, the puncture

tip 24 of the cannula 23 1s situated behind the closure

stopper of the bottle 2, thereby establishing a flow

—

connection between the cannula 23 and the inside of the
bottle 2. Owing to the vacuum 1in the bottle 2, the

liguid from the bottle 1 1s channeled via the above-

described flow path between the cannulas 22 and 23, and
hence also via the flexible hose 27, 1nto the bottle Z

and mixes with the liquid or solid substance contained

—~

therein. This end state 1s 1llustrated in fig. 3.
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Patent Claims

1.

A device for combining a first liquid component
and a second solid or liquid component by means of
negative pressure under sterile conditions, said

device belng provided with a first container (1)

which holds the first component and a second
container (2) which holds the second component and

1s under negative pressure, with a body (5) having

a first holder (6) for the first container (1) in

the region of 1its closure and a second holder (6)

F

for the second container (2) in the region of its

closure, and with displaceable means (8, 22; 9,
23) arranged 1inside the Dbody (5) which are
intended for piercing the closures and which
comprise at least one cannula (22 23),
characterized 1in that the body (5) comprises two
sliding members (8, 9) which are mounted
displaceably therein, wherein each sliding member
(8; 9) accommodates a cannula (22; 23) for
plercing the respective closure, the cannulas (22,

23) are connected, 1in the region of their ends

which face away from the closures, to an element
(27) which connects the cannulas (22, 23) 1in a

ligquid-tight manner, and actuating means (16) are

provided for moving the sliding members (8, 9) in

F
Py

the directlon of the closures for the purpose of

plercing the closures.

The device as claimed in claim 1, characterized in

that the element (27) connecting the two cannulas
(22, 23) takes the form of a flexible hose.

The device as claimed 1n claim 1 or 2,
characterized in that the two sliding members (8,

J) are mounted in a diametrically displaceable

manner 1in the body (5).
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gav—

The device as claimed 1in one of claims 1 to 3,

characterized in that the working axis (18) of the
actuating means (16) 1s arranged approximately
perpendicularly to the adjusting axis (13) of the

sliding members (8, 9).

The device as claimed 1n one of claims 1 to 4,

characterized in that the actuating means (16) 1s

provided at 1ts front end with bevels (20, 21)

which interact with bevels (14, 15) of the sliding

mempbers (8, 9).

The device as claimed in claim 5, characterized 1n

that the sliding members (8, 9) are of 1identical

design and the actuating means (16) has 1dentical

S —
=

bevels (20, 21) which are arranged with an of

fset

in the adjusting direction (18) of the actuating

means (16).

The device as claimed in claim 5 Or o,
characterized in that at least one bevel (20) of

the actuating means (16) 1is adjolned by a portion

(19) of the actuating means (16) that 1s arranged

parallel to an end portion (12) of the sliding

member (8) which faces said actuating means (16).

The device as claimed 1n one of claims 5 to 7/,
characterized in that the sliding members (7, 8)
have a circular cross section outside the region

containing the bevels (14, 15).

The device as claimed 1n one of claims 1 to 8§,
characterized in that the sliding members (8, 9)

are 1in contact with one another when they are 1in

their fully inserted position 1n the body (9).

The device as claimed 1n one of claims 1 to 9,

characterized 1in that, with the sliding members
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(8, 9) 1in the fully inserted position in the body

(o) and with the containers (1, 2) fitted into the

pody (5), the cannulas (22, 23) are arranged at a

small distance from the closures of the containers

(1, 2).

11. The device as claimed in one of claims 1 to 10,

characterized in that the respective container (1;

2) 1s held in the body (5) by means of a latching

mechanism (0).
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