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(57) Abstract

A laparoscopic applicator device (10) for the selective directional application of one or more liquids to a surgical site is disclosed. The
device (10) comprises a handle (12) with liquid inlets (16, 18, 20) at one end, discrete channels within one or more tubes (21) connecting
with said inlets (16, 18, 20) extending through said handle (12) to a nozzle (22), and a dual injection shaft (14) at the nozzle end for
inserting the shaft (14) and nozzle (22) through a surgical trocar. The dual shaft (14) comprises a rigid portion immediately adjacent the
handle (12) and a flexible portion near the nozzle tip. Means are provided preferably within the handle (12), for the controlled articulation
of the flexible shaft (14)/nozzle (22) assembly, thereby providing application of the liquids in a desired direction. The present invention is
particularly useful in the application of surgical sealants, e.g., fibrin sealants. Methods of applying such components are also a part of the

invention.




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
CM
CN
CU

DE
DK
EE

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cote d’'Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
JP
KE
KG
KP

KR
KZ
LC
LI

LK
LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Treland

Israel

Iceland

Ttaly

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
Nz
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
TD
TG
TJ
™
TR
TT
UA
UG
Us
UZ
VN
YU
W

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




WO 98/42260 PCT/US98/06100

Laparoscopic Seal ApD |
Field of tl .

This invention relates to a laparoscopic sealant
applicator wherein a multi-lumen tubing, in fluid
communication with a source of sealant, extends a suitable
distance beyond a handle so that the tubing can be
laparoscopically inserted and articulated in a desired
direction to a desired site.

PCT/US96/19505, entitled A Method of Applying a Mixture

of Two Liquid Components as well as a Device for Carrying Out

the Method, filed December 6, 1996, discloses an applicator
device for applying a surgical sealant, e.g., a fibrin
sealant, to a desired site. The applicator consists of a
relatively thin multi-lumen tubing which is in fluid
communication with sources of sealant components at one end
and forms, or is connected to, a spray tip at the other end.
In a preferred embodiment, the tubing runs through a handle at
or near the spray tip end. The handle is the part of the
instrument held by the surgeon to apply the sealant and it may
include activating means for actuating the spray from the

component sources.

Sealants would also be useful in laparoscopic procedures.

Brief L I £ the Fi
Figure 1 shows a lateral partial cross sectional view of

the laparoscopic applicator device of the present invention.

Figures 2a and 2b illustrate the inarticulated and fully

articulated arrangement of wedges incorporated into the shaft.
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SUMMARY OQF THE INVENTION

In accordance with the present invention a laparoscopic
applicator device for the selective directional application of
one or more liquids to a surgical site is disclosed. The
device comprises a handle with liquid inlets at one end,
discrete channels within one or more tubes connecting with
said inlets and extending through said handle to a nozzle, and
a dual insertion shaft at the nozzle end for inserting the
shaft and nozzle through a surgical trocar. The dual shaft
comprises s rigid portion immediately adjacent the handle and
a flexible portion near the nozzle tip. Means are provided,
preferably within the handle, for the controlled articulation
of the flexible shaft/nozzle assembly, thereby providing
application of the liquids in a desired direction. The
present invention is particularly useful in the application of
surgical sealants, e.g., fibrin sealants. Methods of applying

such components are also a part of the invention.
D il ription of th d E dim

The present invention provides a useful device for the
laparoscopic application of one or more liquid components to a
surgical site. Preferably, the components form a surgical
sealant, e.g., a fibrin sealant and the present invention will
be further disclosed with regard to fibrin sealants. The
device is designed to be utilized through a surgical trocar
and facilitates the selective directional application of
fibrin sealants via the controlled articulation of a flexible
portion of an insertion shaft, including a dispensing tip or

spray nozzle.

Figure 1 shows a device 10 of the present invention which
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includes a handle 12 and an insertion shaft 14 adapted to be
insertable through a surgical trocar. At a first end of the
handle 12 are inlets 16, 18, 20 for the one or more liguid or
sealant components and optional gas component where spray
application is desired. Any number of inlets may be provided.
The inlets 16, 18, 20 are adapted to receive the liquid/gas
components, and sources (not shown) of the components may be
directly adjacent to inlets or may be remote from said inlets
but in fluid communication with the inlets via supply tubing.
A tubing means 21 extends from the inlets through the handle
12 and insertion shaft 14 to a nozzle or applicator tip 22.
This provides for the liquid/gas components to be delivered
from the sources to, and out of, the nozzle 22 preferably
activated by a separate means controlling the actual flow of
liquid and gas. Preferably, the insertion shaft 14 is
enclosed with a cladding (not shown) suitable for endoscopic
and laparoscopic use. Figure 1 further illustrates that the
invention shaft 14 is a two-part assembly comprising a rigid
shaft 24 integral with a second end of the handle 12 and a
flexible shaft 26 integral with the rigid shaft 24 and
preferably coextending and continuous with the tubing means 21
and nozzle 22. The flexible shaft 26 includes a series of
hinges 28 which are interconnected so as to enable the bending
of the flexible shaft 26 in one direction and straightening of
the flexible shaft 26 to its original position. Preferably,
the hinges 28 are wedges pivotally interlocked at their tops
and disposed laterally along one or both sides of the portion
of the tubing means which is included within the flexible
shaft 26. The present device further comprises a means for
articulating the hinges 28 and flexible shaft through its bent

and straightened positions which preferably includes a control
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or push/pull wire 30 connected at a first end at or in the
nozzle 22 of the tubing means 21 and running through or along
the tubing means to a control means 32 within said handle 12
for controlling the articulation of the nozzle 22. If the
wire 20 runs through the tubing means 21, then the wire 30 and
tubing means intersect at a manifold 31. This provides a
juncture at which the wire 30 exits the tubing means 21 to
engage the control means 32. Thus, the tubing means would
comprise a wireless portion 2la and a wire containing portion
21b in fluid communication with each other via manifold 31.
Optionally, the control means can be a remote manually
operated or foot pedal-operated system. The control means 32
preferably comprises a rack and pinion assembly comprising a
rack 34 (or tooth-containing element) engaged with a rotable
pinion or knob 36, such that rotation of the knob 36 extends
or retracts the wire 30 which in turn articulates or
straightens the flexible shaft 26. This articulation is
illustrated in Figure 2a and 2b. Figure 2a illustrates the
relative position of the hinges or wedges 28 when the wire 30
is retracted or withdrawn by the control knob (not shown) .
Figure 2b illustrates the relative position of the hinges or
wedges 28 when the wire (not shown) is extended by the control
knob and the wedges and tubing (not shown) are allowed to fold
down upon themselves. The degree of extension/retraction
dictates the degree of articulation.

Figure 3 shows an end view of the nozzle 22 of the device
of the present invention. The nozzle 22 includes outlets 38
corresponding by fluid communication via discrete channels in
the tubing means to inlets 16, 18 and 20. The outlets 38 for
liquids and optionally a gas for spray are shown arranged

within the end wedge 28 which preferably comprises wedges 28a
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and 28b on either side of the so-arranged outlets 38 and
further includes a bridging portion 28c. Preferably, the
outlets 38 and attached end 40 of the wire 30 are incorporated
within the preferred single tubing means 21b, although
individual tubes can be employed. As can be seen the
preferred tubing means 21 comprises the tubing means and
having integral channels therein which terminate in the
outlets 38 on the nozzle 22. The tube can be of any flexible
material, e.g., plastic material, suitable for such medical
purposes. The nozzle 22 can be a separate component or can
just be the open end of the tube 21b. A cladding 42 can be
placed around the entire nozzle/tubing assembhly as shown and
preferably extends the length of the insertion shaft 14, i.e.,
the rigid shaft 24 and the flexible shaft 26. The cladding
can be of any convenient material utilized in endoscopic and
laparoscopic devices.

Preferably, this is a single patient use, disposable
device. It is intended that the flexible shaft and the rigid
shaft (typically, a total of about 12 cm in length) are the
parts of the device which are to be passed into and through
the trocar. It is intended that the maximum cross sectional
measurement of any part of the rigid or flexible shaft shall
be chosen, so that the device can be used with commercially
available trocars.

Although any liquid components can be used, the present
invention is particularly well-suited for surgical sealant,
e.g., fibrin sealant application. A preferred sealant is
disclosed by Edwardson et al. In EP 592242 which employs a low

pH4 fibrin monomer composition co-applied with a phl0 acetate

buffer.
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Claims

1. An applicator device for the directional laparoscopic

delivery of one or more liquid components to a surgical

site comprising

a handle having at a first end inlets for fluid
communication with sources of said one or more
liquid components;

discrete channels corresponding to each of said
inlets for each of said liquid components, said
channels incorporated into a tubing means extending
from said first end and through said handle to a
second end of said handle where said channels form,
or are integral with, a nozzle for dispensing said
one or more liquid components to said surgical site;

a two-part insertion shaft at said second end
of said handle adapted to be insertable into a
trocar, said insertion shaft comprising a rigid
shaft integral with said handle and a flexible shaft
integral with said rigid shaft, said flexible shaft
being coextensive and coterminating with said nozzle
and tubing means, means within said handle for the
controlled articulation of said flexible shaft, and
thereby said nozzle, to provide fof the dispensing
of said one or more liquids in a desired direction

at a surgical site.

2. The laparoscopic applicator device of claim 1 wherein

said means for articulation comprises

(a) a series of interconnected hinge means

laterally disposed along the length of said tubing means

and nozzle within said flexible shaft;
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(b) a push/pull wire connected to and extending
from said nozzle end of said tubing means, through or
along said tubing means and into the handle; and

(c) control means within said handle connected to a
second part of said push/pull wire such that actuation of
said control means provides for the desired degree of
articulation in said flexible shaft to apply said one or
more liquids in a desired direction.

The laparoscopic applicator of claim 2 wherein said hinge
means comprise wedges of a rigid material disposed along
the length of said tubing means comprising said flexible
shaft.

The laparoscopic applicator of claim 2 wherein said
control means comprises a rack and pinion assembly
integral with said second end of said push/pull wire and
a control knob or activator.

The laparoscopic applicator of claim 1 wherein sources of
said one or more liquids can be located directly adjacent
said inlets or can be remote from said inlets and in
fluid communication with said inlets via a supply tubing.
The laparoscopic applicator of claim 1 wherein said one
or more liquids are components to form a surgical
sealant.

The laparoscopic applicator of claim 6 wherein said
sealant is a fibrin sealant.

The laparoscopic applicator of claim 7 wherein said
components comprise a fibrinogen component and a
component capable of catalyzing the cleavage of
fibrinopeptides A and/or B from fibrinogen.

The laparpscopic applicator of claim 7 wherein said

components comprise a fibrin component and a component
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capable of polymerizing said fibrin monomer.
10. The laparoscopic applicator of claim 6 further

incorporating a gas to spray said sealant.
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