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(57) Abstract

The applicator device comprises a plurality of supply containers (112), each of which is mechanically connected via fluid control
device (148) to a common connecting headpiece (160). Each fluid control device (148) is provided with a first port (152) connected to
said common connecting headpiece (160). A second port (150) of each fluid control device (148) is connected to a syringe body (114).
Further, each fluid control device (148) comprises a third port adapted to have a medicinal vessel connected therethrough. Said third port
is provided with an adaptor (154) for receiving said medicinal vessel and is further provided with a fluid conduit member which, when the
vessel is received in the adaptor (154), extends into the interior of the vessel. Each flow control member is selectively movable from a first
flow control position enabling a flow path between a first pair of two ports of the fluid control device and a second flow control position
enabling a flow path between a second pair of two ports of the fluid control device, each flow control member being coupled to one of

those ports for manipulation between said flow control positions.
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WO 98/10703 PCT/EP96/03975

APPLICATOR DEVICE FOR APPLYING A MULTIPLE COMPONENT FLUID

The present invention relates to an applicator device for
applying a multi component fluid, especially a multi com-
ponent tissue glue. Particularly, the invention relates to
the straightforward and sterile loading of such an appli-

cator device with the individual fluid components.

Applicator devices for medical multi component fluids are
known e.g. from US-PS 4,874,368, US-PS 4,978,336, EP 0 037
393 Bl and WO 95/31137. All of these applicator devices
comprise a plurality of substantially cylindrical supply
containers for respectively one component of the fluid to
be applied. These supply containers are normally provided
as syringe bodies. Said syringe bodies include a cylindri-
cal receiving chamber for the fluid component, having a
piston with piston rod displaceably guided therein. The
outlet ends of the syringe bodies are formed as conically
tapered connecting pieces. The conically tapered ends of
the syringe bodies are inserted into the connecting re-
cesses of a connecting headpiece, the connecting headpiece
being formed with individual channels extending there-
through from the connecting recesses to an outlet end of

the connecting headpiece. When, in the filled condition of
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the syringe bodies, the piston rods are actuated, the flu-
id components will be discharged via the discharge ends of
the syringe bodies and through the channels of the con-
necting headpiece to issue from the outlet ends of the
connecting headpiece, thus allowing the fluid components
to be applied for the gluing of tissue. To facilitate the
handling of the applicator device, the applicator device
is usually provided with a mounting support for the indi-
vidual supply containers which is suited to be engaged
thereunder by two fingers of a hand. The piston rods of
the supply containers are connected to each other by a
attachable connecting element so that, when pressure is
exerted on the connecting element, a plurality of piston

rods are actuated simultaneously.

The above outlined known tissue glue applicator devices
are prepared for use in the following manner. First, the
individual syringe bodies are filled with the f£luid compo-
nents. After all of the syringe bodies (normally, there
will be two syringe bodies) have been filled with the dif-
ferent components, the syringe bodies are attached to the
connecting headpiece and connected to each other by means
of the mounting support. Finally, the connecting element
is mounted on the operating ends of the piston rods. In
view of the necessity to perform all of these processes
under sterile conditions, the handling is rather bother-

some and thus involves the risk of contamination.

It is an object of the invention to provide an applicator
device for applying a multi component fluid, especially a
multi component tissue glue, wherein the loading of the
applicator device with the individual fluid components and
the preparation of the device for applying a multi compo-
nent fluid are simplified.
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For solving the above object, the invention provides an

applicator device for applying a multi component fluid,

especially a multi component tissue glue, comprising

- a plurality of substantially cylindrical supply con-
tainers for respectively one component of the fluid
to be applied, each of said supply containers having
a front end with an opening for dispensing the fluid
component from the supply container, a rear end fac-
ing away from the front end, and a slideably dis-
placeable piston having a piston rod extending out of
said rear end for operating the piston, and

- a connecting headpiece provided with connectors for
fluid connection with the front ends of the supply
containers, said connecting headpiece having channels
for the individual components of the fluid to be ap-
plied extending therethrough from said connectors to

an outlet end.

Further, in an applicator device of the above type, at
least one fluid connection is provided with a fluid con-
trol device arranged between the supply containers and the
connecting headpiece, said fluid control device comprising
two ports connected to the supply container and the con-
necting headpiece. The fluid control device is additional-
ly provided with a further connecting port. This third
connecting port is provided with an adaptor serving for
receiving a medicinal vessel and comprising a fluid con-
duit member. When the medicinal vessel is attached to said
adaptor, said fluid conduit member extends into the inte-
rior of the medicinal vessel. The fluid control device is
further connected to a flow control member which is selec-
tively movable into one of two fluid control positions. In
the first fluid control position, a flow path exists be-
tween a first pair comprising two of said three ports of
the fluid control device, whereas, in the second fluid

control position, a flow path exists between a second pair
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comprising a different combination of two of said three
ports of the fluid control device. The flow control member
is coupled to one of the ports so as to be operable from
outside to be moved between the two flow control posi-

tions.

According to the invention, the loading of the applicator
device and the preparation of the device for applying a
multi component fluid are extremely simple. For loading
the supply containers, the applicator device can remain in
its assembled state required for applying the fluid. An
intermediate zremoval of the supply containers from the
connecting headpiece is not necessary. Instead, each fluid
control device is preset to the first flow control posi-
tion; in this first flow control position, a flow path
exists between the second port, connected to the supply
container, and the third port. When, in this first flow
control position of the flow control member, a medicinal
vessel is connected to the adaptor of the third port, the
contents of the medicinal vessel can be sucked from said
vessel into the supply container connected to this fluid
control device. In this manner, all of the supply contain-
ers (normally, there will be two supply containers because
use 1is made mostly of two component tissue glues) are
loaded with a fluid component. After the individual supply
containers have been loaded, the flow control members of
the fluid control devices connected to the supply contain-
ers are moved into the second flow control position in
which the second ports connected to the supply containers
are in fluid connection with the first ports of the fluid
control devices which are connected to the connecting
headpiece connectors. Thus, the applicator device is ready
for use because, upon actuation of the piston rods, the
contents of the supply containers will be directly moved
through the fluid control devices and the connecting head-

piece to the outlet end of the connecting headpiece. At
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this outlet end, the two components will mix with each
other and jointly provide for the desired effect of the

tissue glue.

Thus, the decisive advantage yielded by the inventive ap-
plicator device resides in the extremely simple handling
of the applicator device during the process of loading the
individual supply containers. The handling steps required
for this purpose are reduced to a minimum so that under
this aspect the danger of contamination is considerably
reduced (a so-called aseptically closed system). It is
particularly advantageous that, when the supply containers
are loaded, the applicator device is already in the assem-
bled condition required for the later application process.
Thus, at this point of time, the supply containers are
already connected (via the fluid control devices) to the
connecting headpiece. Further, at this point, also the
elements required for handling the applicator device while
applying the tissue glue are already in their mounted con-
dition. These elements include e.g. a mounting support
receiving the supply containers, and a connecting element
for connecting the operating ends of the piston rods. Also
other or respectively different elements or components
required for handling the applicator device can be mounted
already beforehand.

In accordance with the teachings of the present invention,
there is provided a family of fluid control devices to be
used in tissue glue applicator devices which are adapted
for the aseptic application of tissue glue either directly
of indirectly to an application site. The selection of the
most suitable fluid control device in particular depends
on the type of fluid to be applied and/or the manner in
which it is packaged. Some of the devices are designed to
enable the reconstitution of a fluid component provided in

a powder form or as a liquid concentrate. Some of the



WO 98/10703 PCT/EP96/03975

devices are suited for vials or ampoules containing a
single dose of a fluid whilst others are suited for vials

or IV bags containing multiple doses.

In a preferred embodiment of a fluid control device, the
flow control member is rotatably mounted in a body member
so as to be selectively rotatable between its first flow

control position and its second flow control position.

The adaptor can be integrally formed with the flow control
member and designed so as to readily broken off therefrom
after rotation of the flow controcl member from its first
flow control position to its second flow control position.
Alternatively, the adaptor can be detachably engaged to
the flow control member by means of an interengaging means
enabling axial detachment of the adaptor from the body
member on a relative rotation therebetween to a position
which urges the flow control member from its first flow

control position to its second flow control position.

In a preferred embodiment of a fluid control device
suitable for use with fluid components which require re-
constitution, the fluid control device includes a fourth
port in the form of an adaptor for enabling the attachment

of a second medicinal vessel to the body member.

In a preferred embodiment of a fluid control device, the
first port is also provided with an adaptor adapted for
attachment thereto of a medicinal vessel and, in this
case, the port adapted for receiving the syringe is rota-
tably coupled to the flow control member.

In each case, the adaptor can be adapted for attachment
thereto of a vial, an ampoule or an IV bag, the former
requiring that the fluid conduit wmember be formed as a

puncturing tool for piercing the vial’s rubber stopper on



WO 98/10703 PCT/EP96/03975

its attachment thereto. In the case of attachment of an
ampoule, because the ampoule cannot be inverted, the fluid
conduit member is required to be provided as a long straw
to enable all or nearly all of its contents to be aspira-
ted therefrom.

The adaptor can also include a conduit for venting the
vessel when attached thereto. The conduit can include a
filter for filtering the air traversing therethrough. The
filter can be deployed within a lateral cavity provided
within the adaptor or, alternately, the filter can be
provided as a discrete element exterior to the fluid con-

trol device.

For a better understanding of the present invention and to
show how the same may be carried out in practice, and
solely by way of non-limiting examples, reference will now

be made to the accompanying drawings, in which

Fig. 1 1is a top view of an applicator device for applying
a two-component tissue glue according to the

invention,

Fig. 2 1is a perspective view of an assembled fluid con-
trol device including a base member and an inte-
grally formed adaptor cum flow control member for
use with the applicator device according to Fig.
1,

Fig. 3 is a perspective view of the fluid control device

of Fig. 2 before assembly,

Fig. 4 1is a vertical cross sectional view of the fluid
control device of Fig. 2 along the line A-A after
insertion of a syringe of the applicator device of

Fig. 1 and the attachment of a vial and before
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rotation of the adaptor relative to the base mem-
ber,

Fig. 5 1is a horizontal cross sectional view of the fluid
control device of Fig. 2 along the line B-B after
insertion of a syringe of the application device
of Fig. 1 and the attachment of a vial and before

rotation of the adaptor relative to the base mem-

ber,

Fig. 6 1is a horizontal cross sectional view of the fluid
control device of Fig. 2 along the line C-C before

rotation of the adaptor relative to the base mem-

ber,

Fig. 7 1is a vertical cross sectional view of the fluid
control device of Fig. 2 along the line A-A after

rotation of the adaptor relative to the base mem-

ber,

Fig. 8 1is a horizontal cross sectional view of the fluid
control device of Fig. 2 along the line B-B after
rotation of the adaptor relative to the base mem-

ber,

Fig. 9 1is a horizontal cross sectional view of the fluid
control device of Fig. 2 along the line C-C before
rotation of the adaptor relative to the base mem-

ber,

Fig. 10 is a perspective view of a modified integrally
formed adaptor cum flow control member adapted
such that the adaptor breaks off from the flow
control member on rotation of the adaptor relative
to the base member beyond a pre-determined posi-

tion,
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Fig. 11 is a perspective view of a fluid control device
including the modified adaptor cum flow control
member of Fig. 10 after the adaptor has been
broken off,

Fig. 12 is a perspective view of an assembled fluid con-
trol device including a base member and an adaptor
designed for releasable engagement with the base

member,

Fig. 13 is a perspective view of the fluid control device
of Fig. 12 after the adaptor has been rotated
through a quarter turn ready for its detachment

from the base member,

Fig. 14 is a vertical cross sectional view of the base

member of the fluid control device of Fig. 12,

Fig. 15 is a vertical cross sectional view of the adaptor
of the fluid control device of Fig. 12,

Fig. 16 is a perspective view of the flow control member

of the fluid control device of Fig. 12,

Figs. 17A and 17B

are vertical cross sectional views of a fluid con-
trol device in which the flow control member is
required to be rotated through 180° to enable

switching between its flow control positions,

Fig. 18 is a vertical cross sectional view of a fluid con-
trol device provided with an arrangement for the

venting of a vial attached to its adaptor,

Figs. 19A and 19B
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are two views depicting a fluid control device
having a filter for filtering air venting a vial
attached to its adaptor, the filter being provided

as a discrete element exterior to the device,

Fig. 20 is a vertical cross sectional view of a fluid con-
trol device having an adaptor provided with a
lateral cavity for receiving a filter for filte-

ring air venting a vial attached thereto,

Fig. 21 1is a vertical cross-sectional view of a fluid con-
trol device in a first operative position enabling
flow communication between a medicinal vessel con-
taining a powder component and a medicinal vessel
containing a physiological solution for enabling

reconstitution of the powder component,

Fig. 22 is a vertical cross sectional view of the fluid
control device of Fig. 21 in a second operative
position enabling flow communication between the
vial containing the reconstituted component and a

syringe of the applicator device of Fig. 1,

Fig. 23 is a vertical cross sectional view of the fluid
control device of Fig. 21 in a third operative
position enabling flow communication between the
syringe and the manifold of the applicator device
of Fig. 1,

Fig. 24 is a longitudinal cross sectional view of a fluid
control device for use with a syringe and a pair
of medicinal vessels of the applicator device of

Fig. 1,
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Fig. 25 is a horizontal cross sectional view of the flow
control member of the fluid control device of Fig.

24 along line D-D,

Fig. 26 shows a series of steps (Figs. 26A-26F) depicting
the operation of the fluid control device of Fig.
24,

Fig. 27 is a longitudinal cross sectional view of the
fluid control device of Fig. 24 with a modified

flow control member,

Fig. 28 is a horizontal cross sectional view of the flow
control member of Fig. 27 along line E-E in Fig.
27,

Fig. 29 is a longitudinal cross sectional view of a modi-
fied fluid control device of Fig. 24 with an in-

line filter, and

Fig. 30 is a longitudinal cross sectional view of a fluid
control device with a modified adaptor enabling
venting of a medicinal vessel attached thereto
fitted with a hydrophobic filter.

Fig. 1 shows a plan view of an applicator device 110 for
multi component tissue glues. Applicator device 110 com-
prises two supply containers provided as commercially
available syringes 112 for solutions of proteins, such as
fibrinogen, and of fibrinolytic substances, such as throm-
bin, of a two-component tissue glue. Each syringe 112 com-
prises a hollow cylindrical syringe body 114 having a
front end 116 with an outlet opening 118 and connecting
pieces 120, and an open rear end 122. Arranged in each sy-
ringe body 114 is a piston 124 in sealing abutment on the
inner surface of syringe body 114. Piston 124 is held by
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a piston rod 126 guided out of syringe body 114 through
the rear end 122. The piston rods 126 extend respectively
in the longitudinal direction of the syringe bodies 114
(cf. the longitudinal axes 128 of the syringe bodies 114
indicated in the drawings). The free ends 130 of piston
rods 126 facing away from piston 124 are have annular
flanges 132 formed thereon. These annular flanges 132 are
mechanically connected to each other by a connecting ele-
ment 134. Connecting element 134 is formed with two re-
ceiving recesses 136 which are laterally open and suited

for insertion of the annular flanges 132 thereinto.

As shown in the Figures, the two syringe bodies 114 are
connected to each other by a clip holding means 138
(hereinbelow referred to as a holding element). Holding
element 138 comprises two C-shaped holding clamps 140 of
which the openings 142 are facing away from each other and
which are connected to each other by their middle pcrtions
("back portions"). Said openings 142 are oriented in the
direction of the extension of that plane (here coinciding
with the plane of Fig. 1) in which the longitudinal axes
128 of the syringe bodies 114 are arranged. Said clamps
140 are provided with two undergrip-projections 144. (In
the view of Fig. 1, only one projection 144 is visible.)
These projections 144 extend in mutually opposite direc-
tions, being arranged at a rotational displacement of 90°
relatively to the two clamps 140 or respectively their
openings 142. Thus, the two projections 144 respectively
project at right angles from the plane (of Fig. 1) in
which the longitudinal axes 128 of the syringe bodies 114
are arranged when the syringe bodies 114 are held by the
holding element 138, or resp. in which the longitudinal
axes of the clamps 140 extend, coinciding with the longi-
tudinal axes 128 of the syringe bodies 114. This means
that the projections 144 protrude in opposite directions

along the axis of symmetry of the twin clamp arrangement.
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The syringe bodies 114 are supported for sliding displace-
ment on the holding element 138, because the resilient
elastic holding clamps 140 extend by more than 180° and
preferably by up to 200° around the syringe bodies 114 and
thus enclose the syringe bodies 114 with a clamping force
allowing for a relative displacement. The holding element
138 is arranged to bear on laterally protruding flanges
146 on the rear ends 122 of the syringe bodies 114, thus
providing for a mutual abutment of holding element 138 and
syringe body 114. The axial dimension of holding element
138 and especially of the holding clamps 140 is such that
the scale markings arranged externally on the syringe bod-
ies 114 are left unobstructed and are not covered by the
holding element 138.

As evident from Fig. 1, the slightly conical connecting
pieces 120 on the front ends 116 of the syringe bodies 114
are respectively connected to a fluid control device 148.
Each fluid control device 148 is provided with a connector
150 receiving the conical connecting piece 120 of a sy-
ringe body 114. Each fluid control device 148 is provided
with an outlet connecting piece 152 opposite to connector
150. Further, each fluid control device 148 is provided
with a receiving adaptor 154 comprising a fluid conduit
member 156. The receiving adaptor 154 is configured for
insertion of a medicinal vessel thereinto, with the fluid
conduit member, formed as a puncturing needle, penetrating
the rubber closure plug of the vessel and extending into
the interior of the vessel. Each fluid control device 148
has a flow control member (not shown in Fig. 1) rotatably
supported therein. This flow control member can be rotated
from outside, which is performed particularly by rotating
the adaptor 154. By rotating the flow control member, the

flow control member can be moved from a first fiuid con-
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trol position wherein a fluid path exists between a sy-
ringe body 114 and the medicinal vessel, into a second
fluid control position wherein the syringe body 114 is in
fluid connection with the outlet connecting piece 152 of
fluid control device 148. The structure and the function
of each fluid control device 148 will be explained in
greater detail further below in connection with the pre-

ferred embodiments according to Figs. 2 to 30.

The outlet connecting pieces 152 of fluid control device
148 have the connectors 158 of a connecting headpiece 160
mounted thereon. The connecting headpiece 160 is formed
with channels 162 extending therethrough for connecting
said connectors 158 to the outlet end 164 of connecting
headpiece 160. Further, the connecting headpiece 160 1is
formed with an additional channel 166 extending there-
through and having a hose 168 for a medicinal gas, e.g.
O,, connected thereto. Also channel 166 extends to the
outlet end 164 of connecting headpiece 160. On the outlet
end 164, the connecting headpiece 160 is joined by a
flexible three-lumen catheter 170, its three lumina being
flush the inner channels 162 and 166 of connecting head-

piece 160 at the outlet end 164 of headpiece 160.

Preferred embodiments of the fluid control device of
applicator device 110 according to Fig. 1 will be
explained in greater detail hereunder.

Figs. 2 to 9 depict a first embodiment of a fluid control
device, generally designated 10, for enabling fluid flow
control between a syringe, a medicinal vessel and the man-
ifold of the applicator device 110 of Fig. 1. The fluid
control device 10 includes an elongated base member 11
having a port 12 adapted for receiving a syringe of the
applicator device 110 and a dispensing port 13 fashioned

as a plastic cannula for insertion into the manifold of
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the applicator device 110. The port 12 is typically

fashioned as a female Luer connector.

As shown in Fig. 4, the port 12 includes a lumen 14 having
an interior opening 14’ and the dispensing port 13 in-
cludes a lumen 16 having an interior opening 16'. The
lumenina 14 and 16 are co-axial and in flow communication
via a bore 17 transversely disposed relative to the elon-
gated base member 11. The bore 17 includes an upper peri-
pheral flange 18 and a lower minor peripheral abutment
wall portion 19’ protruding radially inward relative to
its major peripheral wall portion 19" (see Fig. 6). As
shown, the abutment wall portion 19’ typically extends

through an arc angle of about 90°.

The fluid control device 10 further includes an integrally
formed adaptor cum flow control member, generally designa-
ted 20, for insertion into the bore 17 wherein it is re-
strained by means of a peripherally formed groove 22 de-
signed for receiving the flange 18 therein. The flow con-
trol member 20’ is formed with two flow ducts as follows:
a first flow duct 23 (see Fig. 4) in the form of an L-
shaped channel having a radial aperture 23’ for registra-
tion with the interior opening 14’ and an axial aperture
23’ of a fluid conduit member 24 integrally formed as part
of the adaptor 20" on disposition of the flow control mem-
ber 20’ in a first flow control position enabling flow
communication between a syringe inserted in the port 12
and a vessel attached to the adaptor 20"; a second flow
duct 25 (see Fig. 5) in the form of a peripheral slightly
longer than a semi-circular groove 25 having a first end
portion 25’ for registration with one of the interior
openings 14’ and 16’ and a second end portion 25" for reg-
istration with the other of the interior openings 14’ and
16’ on disposition of the flow control member 20’ in a

second flow control position enabling flow communication
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between a syringe inserted in the port 12 and the dispens-

ing port 13.

In addition, the flow control member 20' is provided with
a minor peripheral abutment wall portion 26’ protruding
radially outward relative to its major peripheral wall
portion 26" (see Fig. 6). As shown, the abutment wall por-
tion 26' typically extends through an arc angle of about
90°. The minor peripheral abutment wall portions 19° and
26' are so disposed such that they assume substantially
diagonally opposing positions relatively to one another
(see Fig. 6) in the first flow control position of the

flow control member 207.

The adaptor 20" is shown to be adapted for the attachment
thereto of a vial 28 (not drawn to size) provided with a
rubber stopper 29. As such, the fluid conduit member 24 is
fashioned as a puncturing tool 30 for penetrating a rubber
stopper 29 on attachment of a vial 28 to its adaptor 20".
Alternatively, the adaptor 20" can be adapted for the
attachment thereto of an ampoule 31 (not drawn to size),
the difference being that such an adaptor will preferably

have relatively long springy grips.

Each stage of the two stage operation of the fluid control
device 10 for the filling of the syringe bodies with tis-
sue glue components provided in powder form for dilution
with a physiological solution provided in a pre-filled
syringe is now described with reference to Figs. 4 to 6

and Figs. 7 to 9, respectively.

As shown in Figs. 4 to 6, the fluid control device 10 is
best provided in a set-up position in which the flow con-
trol member 20’ is in its first flow control position and
the two minor abutment wall portions 19’ and 26’ are dia-

gonally opposed to one another. As shown, it should be



WO 98/10703 PCT/EP96/03975

noted as best seen in Fig. 5, that the semi-circular
groove 25 registers with the interior opening 16’ but does

not provide a flow path.

In this arrangement, a pre-filled syringe 32 is inserted
into the port 12 and the vial 28 is attached to the adap-
tor 20" by means of which action, the puncturing tool 30
punctures the vial’s rubber stopper 29, thereby enabling
flow communication with its interior via the fluid conduit
member 24. Typically, the syringe 32 requires actuation
for expressing its contents into the vial 28 whilst, in
some cases, 1f the contents of the vial 28 are under
vacuum, then the physiological solution of the syringe 32
can be sucked into the vial without user intervention.
Thereafter, the contents of the vial 28 are shaken so as
to reconstitute the powdered tissue glue component. The
fluid control device 10 together with the vial 28 are then
preferably inverted and the syringe 32 is aspirated so as
to draw the reconstituted liquid tissue glue component

thereinto.

Turning now to Figs. 7 to 9, the vial 28 together with the
adaptor 20" are rotated in either a clockwise or a counter
clockwise direction relative to the base member 11 until
such time that abutment wall portion 26’ is stopped by the
abutment wall portion 19’ (see Fig. 9). On rotation of the
adaptor 20", the flow control member 20’ is rotated to its
second flow control position enabling a flow path between
the syringe 32 and the dispensing port 13 by means of the
end portions 25’ and 25" of the semi-circular groove 25
registering with the interior openings 14‘ and 16‘. The
tissue glue component can then be dispensed by actuation

of the syringe 32.

As is readily appreciated now, the fluid control device 10

ensures that the filling of the syringe body of the tissue
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glue applicator device 110 of Fig. 1 with the tissue glue

component is performed under aseptic conditions.

Figs. 10 and 11 depict a second embodiment of a fluid con-
trol device, generally designated 34, constructed and
operative in accordance with the teachings of the present
invention for enabling fluid flow control between a
syringe, a medicinal vessel and a dispensing port. The
fluid control device 34 is similar in construction and
operation to the fluid control device 10 and therefore the

same reference numbers are used where appropriate.

The main difference between the two fluid control devices
34 and 10 resides in the fact that the former includes an
integrally formed adaptor cum flow control member 35 pro-
vided with a weakened portion, generally designated 36,
between its abutment wall portion 26’ of its flow control
member 35’ and its adaptor 35". As shown, this weakened
portion 36 is achieved by leaving radially extending vanes

36’ formed by cut-outs 36".

The advantage of this design is that after rotation of the
vial 28 (not shown) and the adaptor 35" through 90° so as
to rotate the flow control member 35’ from its first flow
control position to its second flow control position, any
further torque applied will tend to snap off the adaptor
35" which can then be discarded together with the vial,
thereby rendering a less cumbersome and lighter remaining
assembly of the tissue glue applicator device 110 of Fig.

1 so as to facilitate the application of a tissue glue.

A further difference between the fluid control devices 34
and 10 resides in the fact the former includes a dispen-

sing port 38 fashioned as a male Luer connector.
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Figs. 14 to 16 depict a third embodiment of a fluid con-
trol device, generally designated 40, constructed and ope-
rative in accordance with the teachings of the present
invention for enabling fluid flow control between a syrin-
ge, a medicinal vessel and a dispensing port. The fluid
control device 40 is similar in construction and operation
to the fluid control device 10 and therefore the same

reference numerals are used where appropriate.

The main difference between the two fluid control devices
40 and 10 resides in the fact that the former includes an
adaptor 41 designed for a non-destructive detachable
engagement with a flow control member 42. As such, the
base member 11 is provided with a downwardly depending
rectangular shaped skirt 43 provided with outwardly exten-
ding flanges 43’ and 43" for engagement by an upwardly
extending rectangular shaped grip 44 of the adaptor 41
provided with inwardly directed grooves 44’ and 44" for
receiving the flanges 43’ and 43". In addition, the adap-
tor 41 is provided with an upwardly extending stem 46 pro-
vided with a rectangular shaped key 46’ for insertion into
a similarly sized and shaped slot 42’ formed in the under-

side of the flow control member 42.

In the fluid control device 40, the flow control member 42
is disposed in its first flow control position enabling a
flow path between the port 12 and a medicinal vessel to be
attached to the adaptor 41 when the adaptor 41 is mounted
on the base member 11. Conversely, on the rotation of the
adaptor 41 relative to the base member 11 to a position
enabling axial detachment therefrom, the adaptor 41 urges
the flow control member 42 from its flow control position
to its second flow control position enabling a flow path
between the port 12 and the dispensing port 13. Pre-
ferably, there is a screw thread engagement between the

base member 11 and the adaptor 41 designed such that there
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is an axial displacement of the adaptor 41 away from the
base member 11 when it is rotated from its engaging posi-

tion to its disengaging position.

It can be readily appreciated that the advantage of this
design over the design of the fluid control device 34
whilst retaining all the advantages of the latter resides
in the fact that the former is reusable after steriliza-
tion whilst the latter can only be used once due to the

destruction of the adaptor cum flow control member 35.

A further difference between the fluid control devices 40
and 10 resides in the fact the former includes a dispen-

sing port 13 provided with a needle 47.

Figs. 17A and 17B depict a fourth embodiment of a fluid
control device, generally designated 48, constructed and
operative in accordance with the teachings of the present
invention for enabling fluid flow control between a syrin-
ge, a medicinal vessel and a dispensing port. The fluid
control device 48 is similar in construction and operation
to the fluid control device 41 and therefore the same re-

ference numerals are used where appropriate.

The main difference between the two fluid control devices
48 and 41 resides in the fact that the former includes a
flow control member 49 which is required to be rotated
through a 180° turn between its first flow control posi-
tion (see Fig. 17A) and its second flow control position
(see Fig. 17B). In particular, the flow control member 49
includes an inclined channel 50 having a radial aperture
50’ for registration with the interior opening 14’ and an
axial aperture 50" for registration with the fluid conduit
member 24 so as to enable the flow path between a syringe
and the interior of a medicinal vessel. And, the flow con-

trol member 49 includes a second inclined channel 52
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having a radial aperture 52’ for registration with the
interior opening 14’ and a radial aperture 52" for
registration with the interior opening 16’ so as to enable
the flow path between the syringe to the dispensing port
13. As shown, in this case, the lumina 14 and 16 are not

co-axial.

Figs. 17 to 20 depict other modified fluid control devi-
ces, generally designated 53, 54 and 55, constructed and
operative in accordance with the teachings of the present
invention for enabling fluid flow control between a syrin-
ge, a medicinal vessel and a dispensing port. The fluid
control devices 53, 54 and 55 are similar in construction
and operation to the fluid control device 41 and therefore
the same reference numerals are used where appropriate.
The main difference between the fluid control devices 53,
54 and 55 and the fluid control device 41 is that they
provide arrangements for venting a vial and, if necessary,

for filtering incoming air.

Turning now to Fig. 18, the fluid control device 53 inclu-
des an adaptor 56 provided with a venting conduit 58 for
venting a vial 28 to the atmosphere in addition to the
fluid conduit member 24. The venting conduit 58 is pre-
ferably provided with a filter 59 for filtering incoming
air. Turning now to Figs. 19a and 19b, the fluid control
device 54 is similar to the fluid control device 53 except
that it includes a filter 60 exterior to the adaptor 56.
Turning now to Fig. 20, the fluid control device 55 is
similar to the fluid control device 53 except that its
adaptor 61 includes an integrally formed laterally dis-
posed filter 62.

Figs. 21 to 23 depict a fluid control device, generally
designated 64, for enabling the reconstitution of a pow-

dered tissue glue component with a physioclogical solution
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contained in a medicinal vessel instead of within a pre-
filled syringe as required with the fluid control device
10. The fluid control device 64 is similar in construction
and operation to the fluid control device 41 and therefore

the same reference numerals are used where appropriate.

The main difference between the two fluid control devices
64 and 41 resides in the fact that the former is adapted
to be fitted with two medicinal vessels and, as such, its
base member 11 is provided with a port 12, a dispensing
port 13 and two bores 17A and 17B which are interconnected
by a channel 65. As shown, the medicinal vessels are vials
28A and 28B where the vial 28A contains a powdered tissue
glue component and the vial 28B contains the physiclogical
solution for diluting the powdered tissue glue component.
As explained in greater detail hereinbelow for the case
when the vial 28A has its contents under a high vacuum,
the sequence and order of the attachment of the vials 28a
and 28B to the adaptors 41A and 41B is not arbitrary.

In this case, the flow control member 42A has a first flow
control position in which its L-shaped flow duct 23A
registers in flow communication with the channel 65 and a
medicinal vessel attached to its adaptor 41A (see Figs. 21
and 22) and a second flow control position in which its
peripheral groove flow duct 25A registers in flow communi-
cation with the channel 65 and the dispensing port 13 (see
Fig. 23). In contrast, the flow control member 42B has a
first flow control position in which its L-shaped flow
duct 23B registers in flow communication with the channel
65 and a medicinal vessel attached to its adaptor 41B (see
Fig. 21) and a second flow control position in which its
peripheral groove flow duct 25B registers in flow communi -
cation with the channel 65 and the port 12 (see Figs. 22
and 23).
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The operation of the fluid control device 64 for the fill-
ing of a syringe body of the applicator device 110 of Fig.
1 with a powdered tissue glue component provided in the
pressurized vial 28A after constitution with a physiologi-
cal solution provided in the vial 28B is now described.
First, as shown in Fig. 21, the fluid control device 64 is
provided in its first operative position, namely, enabling
the flow path between the vials 28A and 28B when they are
attached to the base member 11. It should be noted that
the vial 28B is attached to the adaptor 41B and thereafter
the pressurized vial 28A is attached to the adaptor 41A
such that the physiological solution contents of the vial
41B is sucked into the vial 28A. Reconstitution typically
requires shaking the fluid control device 64. As shown in
Fig. 22, the adaptor 41B together with the vial 28B are
then rotated so as to enable their detachment from the
base member 11 whilst, at the same time, effecting the
rotation of the flow control member 42B so as to enable a
flow path between the port 12 and the remaining vial 28A.
A syringe 66 is inserted into the port 12 and, after in-
version of the fluid control device 64 such that the vial
28 containing the reconstituted tissue glue component as-
sumes an upward position, the syringe 66 is aspirated to
draw the contents of the vial 28A thereinto. Thereafter,
as shown in Fig. 23, the adaptor 41A together with the
vial 28A are rotated so as to enable their detachment from
the base member 11 while, at the same time, effecting the
rotation of the flow control member 42A so as to enable a
flow path between the syringe 66 and the dispensing port
13. Finally, in this position, the syringe 66 is actuated
so as to express the respective tissue glue component for
its application along with another component to an appli-

cation site via the dispensing port 13.

Figs. 24 to 26 depicts a fluid control device 67 allowing

the preparation of a tissue glue component by the mixing
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between a first substance contained in a first medicinal
vessel and a second substance contained in a second medic-
inal vessel and thereafter the transfer of the tissue glue
component to a dispensing tool, namely, a syringe. The
fluid control device 67 includes a base member 68 having
a generally tubular intermediate portion 70 defining a
lumen 71 in which a flow control member 72 is rotatably
inserted. The flow control member 72 has a port 73 for
receiving a dispensing tool, typically, a syringe 74 (see
Fig. 26). The port 73 is preferably fashioned as a female
Luer connector. The flow control member 72 also has inte-
grally formed handles 76 for enabling a manual rotating
thereof. As shown, a filter 77 can also be deployed within
the port 73 for filtering a tissue glue component on its

aspiration into a syringe 74.

The base member 68 includes two adaptors 78 and 79 which
are suited for the attachment thereto of medicinal vess-
els. In this case, the adaptors 78 and 79 are suited for
the attachment thereto of vials and, as such, they include
respective co-axial fluid conduit members 78’ and 79
fashioned as piercing tools for puncturing the vials’ rub-
ber stoppers. The fluid conduit members 78‘ and 79’ have

respective internal apertures 78" and 79".

The flow control member 72 is rotatably mounted for en-
abling either, in a first flow control position, a flow
path between vials attached to the adaptors 78 and 79 or,
in a second flow control position, a flow path between the
syringe and one of the vials. As such, in a similar manner
to the flow control member 20’ (see Figs. 3 and 5), flow
control member 72 includes two flow ducts as follows: A
first flow duct 80 in the form of a peripheral groove
slightly longer than semi-circular having end portions 80’
and 80" for registration with the interior apertures 78"

and 79" so as to enable a flow path between the interiors
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of wvials when attached to the adaptors 78 and 79. And a
second flow duct 82 in the form of an L-shaped channel
having a radial aperture 82’ for registration with the
interior opening 72’ and an axial outlet port 82" so as to
enable a flow path between a vial attached to one of the

adaptors 78 and 79 and a syringe inserted in the port 77.

The operation of the fluid control device 67 is now des-
cribed with reference to the steps depicted in Fig. 26 for
the case that a vial 83 contains a dried tissue glue com-
ponent, e.g. a powder, a crystalline material, a lyophili-
zate, etc., stored under a high vacuum and a vial 84 con-
tains a physiological solution. As explained in greater
detail hereinbelow for the case when the vial 83 has its
contents under a high vacuum, the sequence of attachment
of the vials 83 and 84 to the adaptors 78 and 79 is not
arbitrary.

The fluid control decide 67 is typically provided in a
hermetically sealed package with its flow control member
72 set so as to enable the flow path between flow conduit
members 78’ and 79’ by means of the ends 80’ and 80" of
its semi-circular groove 80 registering with their
interior openings 78" and 79" (Fig. 26A). The vial 84 con-
taining the diluent solution is attached to the adaptor 78
(Fig. 26B), the action of attachment puncturing its rubber
stopper and thereafter the vial 83 containing the dried
tissue glue component is attached to the adaptor 79 (Fig.
26C) thereby sucking the diluent solution thereinto once
its rubber stopper is punctured (Fig. 26D). The contents
of the wvial 83 are then shaken so as to mix the diluent

solution with the dried tissue glue component.

The syringe 74 is inserted into the port 73 (Fig. 26D) and
the flow control member 72 is rotated through a quarter
turn relative to the base member 11 such that the flow
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path between the syringe 74 and the vial 83 is enabled
(Fig. 26E). The fluid control device 67 is then inverted
(Fig. 26F) and the syringe 74 is aspirated so as to draw
the reconstituted tissue glue component thereinto, the
medicinal preparation passing through a deployed filter
77, if any, thereby becoming particle free for application
to an application site.

Figs. 27 and 28 depict the fluid control decide 67 with a
modified flow control member 85 having just the L-shaped
flow duct 82, thereby requiring that it be rotated through
a 180° turn for switching between its two flow control
positions, the first flow control position being between
a syringe inserted in the port 73 and a first medicinal
vessel whilst the second flow control position being
between a syringe inserted in the port 73 and a second

medicinal vessel.

The difference between the flow control member 85 and 72
being that a fluid control device 67 fitted with the for-
mer can be employed with medicinal vessels in which their
contents are under a low vacuum or no vacuum, thereby
requiring user intervention to perform the mixing of the
powdered tissue glue component with the physiological so-
lution. In particular, the flow control member 85 is suit-
able for use with a fluid controcl decide 67 having an
adaptor suitable for connection to an IV bag such that on
setting the flow control member 85 in its first operative
position, the syringe 74 is aspirated so as to introduce
a predetermined volume of diluent solution thereinto.
Thereafter, on setting the flow control member B5 into its
second operative position, the syringe 74 is actuated so
as to introduce the diluent solution into a second medici-
nal vessel containing the tissue glue component to be re-
constituted. After mixing of the tissue glue component

with the diluent solution, the syringe 74 is aspirated a
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second time so as to introduce the medicinal liquid there-
into at which time the syringe 74 is removed for applica-
tion of the tissue glue component to an application site.
In this fashion, such a fluid control device can be used

a number of times with one or more medicinal vessels.

Fig. 29 depicts a fluid control device 86 with a port 87
provided with an integral in-line filter 88, thereby ob-
viating the need for a filter 77. Fig. 30 depicts a fluid
control device 89 with a modified adaptor 90 having a vent
conduit 91 for venting the vial attached thereto provided
with a hydrophobic filter 92 so as to prevent wastage of
the mixed tissue glue component when the fluid control
device 89 is manipulated into the position shown in Fig.
26F.

The use of the different embodiments of the fluid control
device 148 of the applicator device 110 described above
with reference to Figs. 2 to 30 offers the advantage that
the applicator device can be filled with the glue compo-
nents in an easy and uncomplicated manner. For this f£fill-
ing process, applicator device 110 is used in the configu-
ration shown in Fig. 1, i.e. in the condition suited for
applying the tissue glue. The two medicinal vessels con-
taining the components need only be mounted to the adapt-
ors 154. Subsequently, the two piston rods 126 are actuat-
ed by pulling the connecting element 134 so that the con-
tents of the medicinal vessel is sucked into the syringe
bodies 114. At this point of time, the flow control mem-
bers of both fluid control devices 148 are arranged in
that fluid control position in which the puncturing nee-
dles 156 are connected to the syringe bodies 114.

After the syringe bodies 114 have been filled, the adapt-
ors 154 are rotated whereby also the flow control members

are rotated at the same time so that the syringe bodies
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114 are now connected to the manifold. After being rotat-
ed, the adaptors 154 are taken off the fluid control de-
vices 148. Thus, the relatively large-sized adaptors 154
will not disturb the application of the tissue glue. The
tissue glue can now be applied without further manipula-
tion of the applicator device.
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CLATIMS

1. An applicator device for applying a multi component
fluid, especially a multi component tissue glue, com-
prising
- a plurality of substantially cylindrical supply

containers for respectively one component of the
fluid to be applied, each of said supply contain-
ers having a front end with an opening for dis-
pensing the fluid component from the supply con-
tainer, a rear end facing away from the front end,
and a slideably displaceable piston having a pis-
ton rod extending out of said rear end for operat-
ing the piston, and
- a connecting headpiece provided with connectors
for fluid connection with the front ends of the
supply containers, said connecting headpiece hav-
ing channels for the individual components of the
fluid to be applied extending therethrough from
said connectors of the connecting headpiece to an
outlet end,
characterized in
- that a fluid control device is arranged in at
least one of said fluid connections between the
front ends of the supply containers and the con-
nectors of the connecting headpiece, said fluid
control device comprising
- a first port connected to a connector of the
connecting headpiece,
- a second port connected to the front end of a
supply container,
- a third port connectable to a medicinal vessel,
said third port comprising an adaptor for re-
ceiving said vessel, said adaptor having a

fluid conduit member extending into the interi-
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or of said vessel when attached to said adap-
tor, and

- a flow control member selectively operable in
a first flow control position enabling a flow
path between a first pair of two ports and a
second flow control position enabling a flow
path between a second pair of two ports, said
flow control member being coupled to one of
sald ports for manipulation between said flow
control positions.

2. Applicator device according to claim 1, characterized
in that said flow control member is rotatably mounted

within the fluid control device.

3. Applicator device according to claim 1 or 2, charac-
terized in that said adaptor is coupled to said flow
control member for urging said flow control member
from said first flow control position to said second

flow control position upon rotation of said adaptor.

4. Applicator device according to claim 3, characterized
in that said adaptor is integrally formed with said
flow control member.

5. Applicator device according to claim 4, characterized
in that said integrally formed adaptor cum flow con-
trol member includes a weakened portion enabling
detachment of said adaptor from said flow control
member after having urged said flow control member
from said first flow control position to said second

flow control position.

6. Applicator device according to claim 3, characterized
in that said adaptor is coupled to said flow control

member by interengaging means enabling detachment
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therebetween after having urged said flow control
member from said first flow control position to said

second flow control position.

7. Applicator device according to any one of claims 1 to
6, characterized in that said at least one fluid con-
trol device further comprises a fourth port connec-
table to a medicinal wvessel, said fourth port com-
prising an adaptor for receiving said vessel, said
adaptor having a fluid conduit member extending into
the interior of said vessel when attached to said

adaptor.

8. Applicator device according to any one of claims 1 to
7, characterized in that said adaptor or adaptors is/
are provided for the attachment thereto of a vessel
of the type of a vial, a glass bottle, an ampoule or
an IV bag.

9. Applicator device according to any one of claims 1 to
8, characterized in that said adaptor or adaptors is/
are provided venting conduit for venting a medicinal

vessel when attached thereto.

10. Applicator device according to any one of claims 1 to
9, characterized in that a fluid control device is
provided in each of the fluid connections between the
front ends of the supply containers and the connec-

tors of the connecting headpiece.

11. Applicator device according to any one of claims 1 to
10, characterized in that the connecting headpiece is
provided with a gas connector for supply of a medici-
nal gas, and with a channel extending from said gas

connector to the outlet end.
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12. Applicator device according to any one of claims 1 to
11, characterized in that the outlet end of the con-
necting headpiece has a multi-lumen catheter connect-
ed thereto, the lumina of said multi-lumen catheter
being flush with the channels ending on the outlet
end of the connecting headpiece.
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