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(57) Abstract

Following an intravascular operation, the puncture channel is sealed
as near to the vessel as possible with a two-part fibrin sealant. This is done
by means of a device which comprises a sealing cannula (2) longitudinally
transfixed by the working cannula (1). Either the working cannula (1) or
the sealing cannula (2) is fitted with a medical connector (3). The sealing
cannula (2) has a reinforced sleeve (4) with a connecting stub (5) in which
the two fibrin sealant components are mixed (13) and introduced into the
axial gap between the working and sealing cannulas. The fibrin sealant (F)
is taken to the region of the vessel to be sealed via radial outlets (6).

(57) Zusammenfassung

Nach einem intravasalen Eingriff wird der Stichkanal mit einem
Zwelkomponeulcn-annklebcr m&ghchst gefdssnah - versiegelt.  Dies
geschieht mit einer Vorrichtung, die cine Versiegelungskaniile (2) umfasst,
welche von der Arbeitskanllle (1) in Lingsrichtung durchsetzt wird.
Entweder die Arbeitskanille (1) oder die Versiegelungskaniile (2) sind
mit einer Medizinalkupplung (3) virsehen. Die Versiegelungskantile (2)
bat eine verstiirkte Manschette (4) mit einem Anschlussstutzen (5), in dem
die beiden Fibrinkleberkomponenten vermischt (13) und in den achsialen
Zwischenraum zwischen der Arbeitskanille und der Versiegelungskanille
geleitet werden. {lber radinle Austrittséffnungen (6) wird der Fibrini:leber
(F) in den Bereich des zu versiegelnden Gefisses gebracht.
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USE OF AND PROCESS FOR THE INTRODUCTION OF FIBRIN SEALANT INTO A
PUNCTURE CHANNEL

The present invention relates to the use of endogenous
blood coagulants obtained from plasma protein in the form of a
two-component fibrin sealant, whose components are mixed at the
instant they are delivered.

The invention also relates to a device for introducing the
two-component fibrin sealant into a puncture channel in the
vicinity of an arterial or venous puncture point.

Many operations in human or veterinary medicine require
puncturing of vessels. With percutaneous transluminar coronary
angioplasty (PTCA), heart operations and catheterizations of the
heart in particular it is necessary to close the punctured vessels
again with great care. 1In most cases this is performed by means
of direct compression of up to one hour and a compression bandage
which must be applied up to 24 hours and requires hospitalization
of one to two days. Accordingly there is the desire to find a
solution leading to a more rapid and secure closure of the
puncture point.

A method by the name of Vasoseal was introduced during a
meeting of the American Heart Association on 11. 17. 1992 in New
Orleans. With this method respectively two collagen plugs made of
bovine collagen were pushed into the puncture channel as far as
the puncture point. It was noted during the said meeting that,
besides the somewhat rare rejection reaction of the exogenous
collagen, there are various other disadvantages or risks. It was
noted that this system is ineffective in many cases and that there
is a certain danger of emboli. In approximately 46% of all cases
hematomas of an order of magnitude between 2 to 6 cm were formed.

_ . Weeks or months go by before the bovine coliagen is completely
/§§5RA‘ In addition, the method leads to increased scar
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formation which makes an ultrasonic examination more
difficult. Finally, although hospitalization did not
become superfluous, it was reduced by at least 24 hours.
However, one of the most essential problems lies in the
handling, i.e. the introduction of the collagen plugs
into the puncture channel. Since it is necessary to push
two college plugs successively into the puncture channel,
the user finds the penetration depth, for example, hard
to determine. If the collagen plugs are pushed in too
deeply it is possible that the collagen plug is pushed
through the puncture point into the vessel, which would
result in an obstruction or in the vessel itself being
pushed closed.

It is an object of the present invention to provide
a novel method to close such puncture points rapidly,
dependably and without one or more of the above mentioned
disadvantages.

It has been shown that when endogenous blood
coagulants obtained from plasma protein in the form of a
two-component fibrin sealant, whose components are mixed
at the instant they are delivered, are used and this
mixture is introduced into a puncture channel as close as
possible to a vessel during or directly following an
intravascular intervention, an optimal vessel seal 1is
created. Histological tests have proven these facts.

Accordingly, the present invention provides a device
for introducing a two-component fibrin sealant into a
puncture channel in the vicinity of an arterial or venous
puncture point, comprising a sealing cannula and a
working cannula extending axially therethrough, the
working cannular being used for the intravascular
introduction of instruments into a vessel, wherein a gap
is provided between the working cannular and the sealing
cannula through which the fibrin sealant can be passed
from a connector disposed towards one end of the sealing
cannula to one or more outlet openings in the sealing
cannula, said one or more openings being disposed towards
and spaced apart from another end of the sealing

P23695A/29.11.96
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cannular, and the gap being closed by means disposed
between the another end of the sealing cannular and the
one or more openings.

Preferably, the sealing cannula is provided with a
reinforced cuff formed as one piece on the one end.

It is preferred that the connector is laterally
formed a5 one piece on the reinforced cuff.
Alternatively, the connector may be manufactured
separately and attached to the reinforced cuff.

Preferably, a mixing element is located in the
connector. The sealing cannular may taper from one inner
diameter towards the connector to a shorter inner
diameter toward the outlet opening or openings.
Preferably, the outlet opening or openings are in the
form of a slit or slits extending longitudinally of the
sealing cannula.

It is preferred that the sealing cannula is provided
with a plurality of inwardly oriented axially extending
support ribs to provide said gap.

Preferably the sealing cannula is also provided with
an annular sealing bead at its another end.

In other embodiments the sealing cannula is closed
at the one end by means of a lead-in plug, in which a
tube-shaped support envelope is sealed, which itself in
turn extends throngh the entire sealing cannula and is
sealed at the another end of the sealing cannula, and
that the working cannula is guided freely movable in the
support envelope, so that the fibrin sealant can flow in
the gap between the supporting envelope and the sealing
cannula from the connector as far as the one or more
outlet openings.

Preferably, the support envelope is provided with a
plurality of stiffening ribs which are directed radially
outward and directed toward an inner wall of the sealing
cannula.

Preferably further the sealing cannula has un
abruptly widening rounded head at its another end where
the working cannula emerges from the sealing cannula.

P23695A/29.11.96
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It is preferred that the head has a axially
extending annular sealing 1lip seated on the working
cannula.

Two preferred exemplary embodiments of the device of
the invention are explained with reference ¢to the
accompanying drawings in which:

Fig. 1 is a side elevation of a first embodiment of
the device of the invention;

Fig. 2 1is a cross sectional view through the device
of Fig. 1 along the line II - II on an enlarged scale;

Fig. 3 is an axial longitudinal section through the

embodiment of Fig. 1;
Fig. 4 is an enlarged section of the device in the

area of the connector;

Fig. 5 is an enlarged section in the area of the
exit of the working cannula from the sealing cannula;

Fig. 6 shows a side elevation view of a second

embodiment of the device;
Fig. 7 is a cross section through this device along

the line VII - VII of Fig. 6;
Fig. 8 is an axial longitudinal section through the

device of Fig. 6;

Fig. 9 is an enlarged section of the drawing of Fig.
8 in the area of the connector; and

Fig. 10 illustrates an enlarged section of the
drawings of Fig. 8 in the area of the exit of the working
cannula from the sealing cannula.

In what follows, first he two preferred embodiments
of the device of the invention and then their
manipulation and the general employment of fibrin sealant
for sealing a puncture point in a vessel will be shown.
The simpler embodiment of the device in accordance with
Figs. 1 to 5 consists of only three elements which can be
put together. The working cannula, also called worksheet
in technical 1language, is identified by the reference
numeral 1. The working cannula itself is simply a small
cylindrical tube open at both ends, made of plastic. Its
front end 1' is used for introducing the cannula through
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the puncture point into the opened blood vessel. The
working cannula is relatively thin-walled and therefore
has a certain amount of bending flexibility. In this
embodiment the working cannula 1 is fixedly ccnnected
with a Medical coupling 3 at the other end, the rear end.
The actual medical coupling 3 can be a known Luer locking
coupling, for example. An exactly fashioned muff 3' is
formed in an interlocking and sealing manner on the
actual medical coupling 3. The working cannula 1 axially
extends in the longitudinal direction through a sealing
cannula 2 and at the bottom prcrects for some distance
out of the sealing cannula. The sealing cannula 2 itself
is also again embodied in the shape of a small concentric
tube, but its exterior diameter, and preferably also its
interior diameter, decrease from the top to the bottom,
i.e. the interior diameter is reduced from the side where
the medical coupling 3 is inserted to the lower end where
the working cannula emerges from the sealing cannula 2.
Thus a gap in the form of a hollow space 7 remains
between the working cannula and the sealing cannula over
the entire length on which the working cannula 1 is
concentrically enclosed by the sealing cannula 2. The

sealing cannula 2 has a reinforced cuff 4 at the
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upper end, which has a considerably greater wall thickness than
the wall thickness of the sealing cannula 2. A connector 5
terminates in the sealing cannula 2 in the area of the reinforced
cuff 4. A two-component fibrin sealant can be introduced into the
hollow space between the working cannula and the sealing cannula
through this connector 5. The fibrin sealant can exit from the
hollow space 7 only through the outlet opening 6 in the lower area
of the sealing cannula 2. So that fibrin sealant does not
unintentionally enter the blood vessel, the outlet openings 6 are
at least approximately radially oriented toward the outside. Of
course, by radially not only the direction, interpreted in a
strictly geometric sense, is meant. Instead this is only intended
to express that the outflow direction is not axial. The
functioning of the device is of course already assured by means of
a single outlet opening, but preferably several outlet openings 6
distributed over the circumference will be provided. Also, in
principle the form of the embodiment of the outlet openings 6 can
be freely designed. However, for technical production reasons
they will be formed in the shape of several linear slits
distributed over the circumference.

To form an exact receptacle 15 for the medical coupling 3,
the upper opening of the sealing cannula 2 must be provided with a
snug fit.

For sealing the working cannula 1 against the sealing |
cannula 2 in the area of the through-opening 10, an annular i
sealing bead or sealing rib 11, which is oriented radially inward
and sealingly rests on the outer surface of the working cannula 1,
is disposed in the through-opening 10.

Although in a preferred manner the connector 5 is formed in
one piece directly on the sealing cannula 2 in the area of the
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reinforced cuff, it is of course also possible to manufacture the
connector separately and to connect it later with the sealing
cannula by means of a screw thread 17. In place of the screw
connection 17, a welded or adhesive connection is of course also
conceivable. Mixing elements are already available on the market
for mixing the two components of the two-component fibrin sealant.
Therefore, for reasons of cost the connector 5 would be sized in
such a way that an already available mixing element 13 can be
inserted into it.

As already mentioned, the wall thickness of the working
cannula 1 is very little. Preferably it is only a few tenths of a
millimeter. The hollow space 7 remaining concentrically around
the working cannula 1 between its outer wall and the inner wall of
the sealing cannula 2 is of extremely small dimensions. Since all
of the surgical instruments must be inserted and removed though
the working cannula 1, it is of advantage to provide means which
cause this holliow space 7 to remain continuously open. Support
ribs 9 which preferably extend axially are disposed on the inner
wall of the sealing cannula 2 for this purpose.

The support ribs 9 also result in a stiffening of the also
thin-walled sealing cannula 2. By means of this the danger is
removed that a slight contraction of the muscular tissue through
which the sealing cannula extends leads to a deformation of the
sealing cannula 2 which could close the hollow space 7. 1In this
way the required through-opening for the fibrin sealant is assvred
in any case. The second preferred embodiment of the device of the
invention for introducing two-component fibrin sealant through a
puncture channel into the vicinity of an arterial or venous
puncture point is illustrated in Figs. 6 to 10. While with the
first embodiment the working cannula 1 with the associated medical
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coupling 3 must be exactly adapted to the sealing cannula for a
sealing connection, with the second embodiment it is possible to
use a commercially available working cannula with an arbitrary
medical coupling 3. In this c-se a sealing connection between the
medical coupling 3 and the sealing cannula 2 is omitted.

Hardly any difference can be seen in the exterior shape of
the two devices. Accordingly, identical parts have been given the
same reference numerals in both embodiments. Here, too, the
working cannula 1 completely extends in the axial direction
through the sealing cannula 2. However, the medical coupling 3
fixedly disposed on the working cannula 1 does not enter the
sealing cannula 2, but is located shortly above it. The lower end
of the working cannula 1' again is embodied to be conical.

The sealing cannula 2 again has & reinforced cuff 4 at its
upper end. Here, too, a connector 5 terminates into the interior
of the sealing cannula 2 in the area of the reinforced cuff 4. At
is lower end, i.e. in the area shortly above the through-opening
10, it also has an outlet opening 6 directed approximately
radially outward. Here, too, several outlet opening 6 are
disposed evenly distributed over the circumference, which again
are embodied slit-like. The essential difference between this
embodiment and the previously described embodiment can be seen in
particular in the sectional drawing of Fig. 8. 1In this case a
support envelope 20 is maintained in the sealing camnnula 2, which
defines a free space 21 between itself and the inner wall of the
sealing cannula 2. The working cannula 1 passing through the
sealing cannula 2 now extends inside the support envelope 20. The
fibrin sealant pressed in through the connector 5 now no longer
flows directly between the outer wall of the working cannula 1 and
the inner wall of the sealing cannula 2, but instead between the
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outer wall of the support envelope 20 and the inner wall of the
sealing envelope 2. In the area of the lower outlet opening 10,
the sealing cannula 20 is provided with a thickened head area 12.
This also applies to the first described embodiment. A concentric
groove 23 has been cut into the inside of this thickened head area
12. This groove 23 narrows from top to bottom, so that the
support envelope 20 is slightly widened when it is pushed on and
comes to rest sealingly in the annular groove 23. The support
envelope 23 is maintained at the top in a similar manner in a
lead-in plug 18. The lead-in plug 18 has a centered through-bore
24.

The working cannula 1 enters the support envelope 20
through this bore. An annular sealing bead 25 results in a
clamping and sealing support of the working cannula 1 in the
support envelope 20. The lead-in plug 18 is provided with a
collar 25 which, in the assembled state of the lead-in plug, fits
completely into a recess in the reinforced cuff 4. The reinforced
cuff 4 can be provided with an again reinforced outer diameter in
the upper area to obtain a sufficient wall thickness. The lead-in
plug 18 is also provided with an annular concentric groove 24,
whose diameter widens from the bottom to the top, so that here,
too, the slightly widened support envelope 20 is held clampingly
and sealingly. As can be clearly seen from Fig. 9, the two-
component fibrin sealant enters the free space 21 through the
connector 5 in which the mixing element 13 is disposed.

Here, too, is the head area 12 abruptly thickened and
rounded. The abrupt thickening is used so that the sealing
cannula 2 is not pushed through the puncturing place in the blood
vessel into the latter. On the other hand, the rounding is
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intended to ease the introduction of the sealing cannula into the
puncture channel.

The working cannula 1 is here also sealed against the
sealing cannula 2. This is achieved by means of a sealing lip 22
at the end, which rests on the outer wall of the working cannula
1.

However, the function of the annular sealing ip %2 is not
the same as that of the sealing bead 11 or the seal..: vine,
namely for sealing the hollow space of the sealing enveiope 2 and
therefore to prevent the exit of the fibrin sealant in the axial
direction, but is used for preventing the entry of blood into the
area between the working cannula 1 and the support envelope 20.

The employment of the device in accordance with the
invention will be briefly described. 1In a first step in the
course of catheterization a hollow needle is pushed through the
skin and the various tissue layers underneath it up to the blood
vessel to be punctured. A guide is pushed into the blood vessel
through the hollow needle. Leaving the guide in the introduced
position, the hollow needle is retracted over the guide and in
place of it a dilator is pushed through the puncture channel into
the blood vessel. Afterwards, the working cannula and the sealing
cannula are then fed through the dilator, wherein the working
cannula is inserted into the blood vessel, while the abruptly
thickened head area of the sealing cannula is only pushed in as
far as the puncture point. Thus the outlet openings 6 are located
above the puncture point of the blood vessel, but inside the
puncture channel. The physician now can insert the necessary

instruments through the working cannula intc the blood vessel.
This can be a balloon catheter, a fiber-optical wave guide or the

probe of a camera or also other means.
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At the end of the operation or examination, first the
instruments are pulled out of the vessel through the working
cannula and then the two-component fibrin sealant is pressed
through the connector 5, the free space 21 or the hollow space 7
and through the outlet openings 6 into the puncture channel.
After only a few seconds the fibrin sealant results in coagulation
into a fibrin clot of the in the area of the puncture channel or
the puncture point, because of which bleeding is completely
stopped. The formation of hematomas is entirely prevented. A
risk of an embolus could no longer be noted. A one hundred
percent effectiveness has been achieved in all tests performed to
date. No rejection reactions to the human fibrin sealant were
noted. Even with the use of an increased concentration of
aprotinin, excellent sealing was obtained in animal tests (dog,
minipig) .

Hospitalization of the patient can therefore be omitted.

The use of the human two-component fibrin sealant, known
for several years, for use in sealing a puncture point or a
puncture channel to the puncture point is not known. This novel
sealing method by means of the fibrin sealant is in no way
obvious, since up to now it had always been assumed that the entry
of fibrin sealant into the bloodstresm could lead to
complications. Only the present applicator permits a danger-free
use of the fibrin sealant.

The application in accordance with the invention of the
fibrin sealant can also take place without the device of the
invention in that the fibrin sealant is directly applied in the
puncture channel by means of an injection needle. However, since
the exact location of the puncture channel by means of an
injection needle is not quite simple, it would be better not to

-10-
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employ this method. 1If the injection of the fibrin sealant takes
place outside the area of the puncture channel, there will of

course be no sealing of the blood vessel.

Surely other embodiments, besides the above described
preferred embodiments of the device in accordance with the
invention, are conceivable without departing from the basic

concept of the invention.

-11-
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A device for introducing a two-component fibrin

sealant into a puncture channel in the vicinity of an

arterial or venous puncture point, comprising a sealing

5 cannula and a working <cannula extending axially
therethrough, the working cannular being used for the
intravascular introduction of instruments into a vessel,

wherein a gap is provided between the working cannular

and the sealing cannula through which the fibrin sealant

10 can be passed from a connector disposed towards one end

of the sealing cannula to one or more outlet openings in

the sealing cannula, said one or more openings being

e o™’ disposed towards and spaced apart from another end of the
sealing cannular, and the gap being closed by means
disposed between the another end of the sealing cannular

-o-:o 15

.ol and the one or more openings.

*etee’ 2. A device in accordance with claim 1, wherein the
. sealing cannula is provided with a reinforced cuff formed

ﬂf": as one piece on the one end.

::“.g 20 3. A device in accordance with claim 2, wherein the

sgeces connector is laterally formed as one piece on the

"ot reinforced cuff.

4. A device in accordance with claim 2, wherein the
connector is separately manufactured and can be attached

25 to the reinforced cuff.

5. A device in accordance with any one of the preceding
claims, wherein a mixing element is located in the

connector.

6. A device in accordance with any one of the preceding
30 claims, wherein the sealing cannula tapers from one inner
diameter towards the connector to a shorter inner

diameter towards the one or more outlet openings.

P23695A/29.11.96
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7. A device in accordance with any one of the preceding
claims, wherein the sealing cannula has inwardly oriented
axially extending support ribs fto provide said gap for
conducting the fibrin sealant from the connector to the

5 one or more outlet openings.

8. A device in accordance with c¢laim 7, wherein the
support ribs are arranged so that they extend at least

substantially radially.

9. A device in accordance with any one of claims 2 to

10 8, wherein the working cannula is fixedly connected to a

medical coupling which is maintained in the reinforced

oo’ cuff of the sealing cannula in a frictionally and/or
interlockingly sealing manner and extends axially with

respect to the working cannula.

oo
oo
.
cee
.
e oooe oo

. 15 10. A device in accordance with any one of the preceding
otee’ claims, wherein the sealing means comprises a radially

e ooee oo
.

inward directed annular sealing bead.

. 11. A device in accordance with any one of the preceding
§ claims, wherein the sealing cannula is closed at the one
cgeses 20 end by . ans of a lead-in plug, in which a tube-shaped

support envelope is sealed, which itself in turn extends
through the entire sealing cannula and is sealed at the
another end of the sealing cannula, and that the working
cannula is guided freely movable in the support envelope,
25 so that the fibrin sealant can flow in the gap between
the supporting envelope and the sealing cannula from the
connector as far as the one or more outlet openings.

12. A device in accordance with claim 11, wherein the

support envelope 1is provided with a plurality of
30 stiffening ribs which are directed radially outward and

directed toward an inner wall of the sealing cannula.

13. A device in accordance with any one of the preceding

P23695A/29.11.96
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claims, wherein the sealing cannula has an abruptly

widening rounded head at its another end where the
working cannula emerges from the sealing cannula.

14. A device in accordance with claim 13, wherein the
5 head has a axially extending annular sealing lip seated

on the working cannula.

15. A device in accordance with any one of the preceding
claims wherein each of the one or more outlet openings
comprises a longitudinally extending slit.

10 16. A device substantially as hereinbefore described
o with reference to one or more of figures 1 to 5 or 6 to

10 of the accompanying drawings.

DATED this 29th day of November 1996

WHITE SPOT AG
15 By their Patent Attorneys
GRIFFITH HACK

P23695A/29.11.96
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Interne 1 Apphieation No

INTERNATIONAL SEARCII REPORT
ONAL' SEARCU REPOR PCT/CH 94/00114

A. CLASSIFICATION OF SUIJNCE MATIBIY

IPC 5 A61B17/00

According to Intcnational Patent Classification (11°C) or to both national classification and (PC

B. FIRLDS SEARCHED

Minimum documentauon searched (classificauon system followed by classification symbols)

IPC 5 A61B A61M

Documentation scarched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the intcrnational search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category * | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y EP,A,0 482 350 (DATASCOPE) 29 April 1992 2-4,11,
17
see claims 1,16,17,19,20; figures
Y FR,A,2 378 528 (TERSTEEGEN) 25 August 1978 2-4,11,
17
A see the whole document 13
A US,A,] 882 213 (DONOVAN) 11 October 1932 6
see fiyare 3
A EP,A,0 443 256 (URCAN MEDICAL) 28 August 9,10,14
1991
see column 6, line 9-15; figure 4
A EP,A,0 241 038 (TERUMO) 14 October 1987
D Further documents are listed in the continuation of box C. m Patent famuly members are listed in annex.
Spectal categories of eited documents : °T" later roumzm pub‘l’isheld after wc mlcl;‘namuonal lﬁling da;e
e . ty datc and not in conflict with the application but
A° document defining the general state of the art which is not or prion ) y
considered to be of partcular relevance gtvcg“t&t\:ndcrsland the principle or theory underlying the
*E® carlicr document but published on or after the international *X" document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot be considered to
‘L document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone
which is cited to establish the publication date of another *Y* document of particular relevance; the claimed invention
citation or other special reason (as specificd) cannot be considered to involve an invenuve step when the
*O° document referring to an oral disclosure, use, exhibition or document is combined with one or morc other such docu-
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the art, )
“&" document member of the same patent family

later than the priority date claimed

Date of mailing of the intcmauonal search report

18.08 %4

Date of the actual completion of the internatonal search

22 July 1994

Namc and mailing address of the [SA Authorizcd officer

European Patent Office, P.B. 5818 Patentiaan 2
Y 4, T, 31 651 epo i

Tel. (+31-70) 340. , T, cpo nl, i
Fax: (+ 31-70) 340-3016 Steenbakker, J

Form PCT/ISA/210 (second sheet) (July 1992)




]NTEKNAT]ONAL SEARC" REI’ORT International "pplic‘ﬂio" Na.
PCT/CH 94/00114

Box 1

Observatlons where certaln claims were found unsearchable (Continuation of Item 1 of first sheet)

Thisinternational scarch report has notbeen established inrespect of certain claims under Article 17(2)(a* . followingreasons:

1.II

3. []

Claims Nos:: Claim 1
because they relate to subject matter not required to be searched by this Authority, namely:

Rule 39.1 (iv) PCT

Claims Nos.:
because they relate to parts of the nternational application that do not comply with the prescribed requirements to such

an extent that no meaningful international search can be carried out, specifically:

Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box II

Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple invextions in this internations! application, as follows:

1.[]

4.D

As all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.

As allsearchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

As only some of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.:

No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992)




INTERNATIONAL SEARCI REPORT

v amation on patent family members

Interna

I Application No

PCT/CH 94700114

Patent document Publication Patent family Publicatlon
cited in scarch report date member(s) date
EP-A-0482350 29-04-92 EP-A- 04761/5 25-03-92

AU-A- 8384791 26-03-92
CA-A- 2051360 22-03-92
FR-A-2378528 25-08-78 DE-A- 2704237 27-07-78
CA-A- 1111733 03-11-81
GB-A- 1572420 30-07-80
JP-A- 53093686 16-08-78
Us-A- 4202332 13-05-80
US-A-1882213 NONE
EP-A-0443256 28-08-91 Us-A- 5209719 11-05-93
EP-A-0241038 14-10-87 JpP-B- 5022551 29-03-93
JP-A- 62236560 16-10-87
Us-A- 4832688 23-05-89

Form PCT/ISA/210 (patent family annex) (July 1992)




Intlernat  ‘es Aktenzelchen

INTERNATIONALER RECHERCHENBERICYY
PCT/CH 94700114

A K
IPK 5

*{ach der Internationalen Patentklassi(ikaton (IPK) oder nach der natonalen Klassifikation und der ['K

B. RECHERCHIERTE GEBIETE

Recherchierter Mindestorifstoff (Klassifikationssystem und Klassifikauonssymbole )

IPK 5 A61B A61M

Recherchierte aber nicht zumn Mindestprifstoff gehérende Verdffentichungen, soweit diese unter die recherchierten Gebicte fallen

te elektronische Datenbank (Name der Dawcnbank  und evil, verwendete Suchbegnffe)

Wihrend der intcrnauonalen Recherche ke

C. ALS WESENTLICH ANGESEHENE UNTERLAGEN

Kategone® { Bezeichnung der VerdffenUichung, soweit erforderlich unter Angabe der in Betracht kommenden Taile Betr, Anspruch Nr.
Y EP,A,0 482 350 (DATASCOPE) 29. April 1992 2-4,11,
17

siehe Anspriiche 1,16,17,19,20; Abbildungen

Y FR,A,2 378 528 (TERSTEEGEN) 25. August 2-4,11,
1978 17

A siehe das ganze Dokument 13

A Us,A,1 882 213 (DONOVAN) 11. Oktober 1932 6
siehe Abbildung 3

A EP,A,0 443 256 (URCAN MEDICAL) 28. August 9,10,14
1991
siehe Spalte 6, Zeile 9-15; Abbildung 4

A EP,A,0 241 038 (TERUMO) 14. Oktober 1987

Weitere Verdffentichungen sind der Fortsetzung von Feld C zu m Siche Anhang Patentfamilic

entnehmen

° Bssondere Kategonen von angegebenen Verdffenlichungen ¢

*A* Verdffcntlichung, dic den aligemeinen Stand der Technik definiert, oder dem Priontitsdatum veroffenticht worden ist und mit der

Anmeldung nucht kollidicrt, sondern nur zumVerstindnis des der

H "T* Spiterc Verdffentichung, die nach dem intcrnationalen Anmeldédatum

aber nicht als besonders bedeutsam anzuschen ist

°E° alteres Dokument, das jedoch crst am oder nach dem internationalen
Anmcldedatum verdffentlicht worden ist

°L° Verdffentlichung, die gecignet ist, cinen Priorititsanspruch zweifelhaft er-
scheinen zu lassen, oder durch dic das Veroffentlichungsdatum eincr
anderen im Recherchenbericht genannten Verédffentichung belcgt werden
soll oder dic aus cincm andcren besonderen Grund angegeben ist (wie
ausgefiihrt)

‘0* Veroffentichung, dic sich auf cine miindlichc Offenbarung,
ainc Benutzung, cinc Ausstcliung oder anderc MaBnahmen bezcht

“P" Verd(fenuichung, dic vor dem intemationalen Anmeldedatum, aber nach
dem beanspruchten Priontitsdatum verdffentlicht worden ist

Erfindung zugrundcliegenden Prinzips oder der 1hr zugrundeliegenden
Theoric angegeben ist

“X* Veroffentlichung von besonderer Bedeutung; dic beanspruchte Erfindun,
kann allcin aufgrund dieser Verdffentichung nicht als neu oder auf
crfinderischer 'Fiu'gkml heruhend hetrachtet werden

“Y* Verd(fentlichung von besondcrer Bedeutung; die beanspruchte Erfindun,
kann nicht als auf crfindcnischer Tatigkeit beruhend betrachtet
werden, wenn die VerofTentlichung mit einer oder mehreren anderen
Verdffenllichungen dicser Kaumc in Verhindung gebracht wird und
dicse Verbindung fiir cincn FFachmann nahcllcgcng ist

“&" Veriffentichung, dic Mitglicd dersciben Patentfamilic ist

|

9

Datum decs Abschlusses der internationalen Recherche

22. Juli 1994

Abscndedatum dcs internationalen Recherchenbenchix

18. 08 34

Name und Postanschrift der Internauonale Recherchenbehorde

Europiisches Patentamt, P.B. 5818 Patentlaan 2
NI, - 2280 sV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax (+31.70) 340-3016

Bevoliméchtigter Bediensteter

Steenbakker, J

Formblatt PCTI1SA’210 (Blatt 2) (Juli 1992)




1 drnationalos Aktenacichen

INTERNA’ ER RECHERCHENBER(CHI'T
NTERNATIONALER RECHERCHENBER(CH'I PCT/ CHY4/ 00114

Feld 1 Bemerkungen zu den Anspriichen, die sich als nicht rechs  * “scbar erwiescn haber, (Fortsctzung von Punkt | auf Blatt 1)

GemaB Artikel 17(2)a) wurde aus folgenden Grunden fdr besummte Ansy,  , «ein Recherchenberich: erstellt:

1. [X] Ansprache N, PATENTANSPRUCH 1

weil Sie sich auf Gegenstiinde beziehen, zu deren Recherche dic Behorde nicht verpflichtet ist, namlich

REGEL 39.1 (div) PCT

2. D Ansprtiche Nr.
weil sie sich auf Teile der internationalen Anmeldung beziehen, die den vorgeschriebznen Anforderungen so wenig entsprechen,
daB einc sinnvolle internationale Recherche nicht durchgefiihrt werden kann, nimlich

3. D Ansprilche Nr.
weil es sich dabei um abhingige Anspriche handclt, die nicht entsprechend Satz 2 und 3 der Regel 6.4 a) abgefaQt sind.

Feld II Bemerkungen bei mangelnder Einheitlichkeit der Erfindung (Fortsetzung von Punkt 2 auf Blatt 1)

Die internationale Recherchenbehérde hat festgestellt, dal diese internationale Anmeldung mehrere Erfindungen enthilt:

1. Da der Anmelder alle erforderlichen zusitzlichen Recherchengebihren rechtzeitig entrichtet hat, erstreckt sich dieser
_internationale Recherchenbericht auf alle recherchie. yaren Ansprilche der internationalen Anmeldung.

Da fir alle recherchierbaren Anspriiche die Recherche ohne einen Arbcitsaufwand durchgefihrt werden konnte, der eine
zusitzliche Recherchengebithr gerechtfertigt hitte, hat die Internationale Recherchenbehérde nicht zur Zzhlung einer solchen

Gebihr aufgefordert.

[ad

3. Da der Anmelder nur einige der erforderlichen zusitzlichen Recherchengebilhren rechtzeitig entrichtat hat, erstreckt sich dieser
internationale Recherchenbericht nur auf die Anspriiche der internationalen Anmeldung, fir die Gebihren entrichtet worden

sind, nimlich auf die Anspriche Nr.

4, Der Anmelder hat die erforderlichen zusitzlichen Recherchengebilhren nicht rechtzeitig entrichtet. Der internationale Recher-
chenbericht beschrinkt sich daher auf die in den Anspriichen zuerst erwihnte Erfindung; diese ist in folgenden Anspriichen er-

faBu

Bemerkungen hinsichtlich eines Widerspruchs D Die zusitzlichen Gebuhren wurden vom Anmelder unter Widerspruch gezahlt.

D Die Zahlung zusitzlicher Gebihren erfolgte ohne Widerspruch.

Formblatt PCT/ISA 210 (Fortsetzung von Blatt 1 (1))(Juli 1992)




INTERNATIONALER RECHBRCHENBER, 1Y

Angatien z2u Verolfentlichung.

die zur selben Patent(smilic gehoren

Internat

105 Aktenveichien

PCT/CH 94700114

tm Recherchenbericht Datum der Mitglied(er) der Datum der
angefthrtes Patentdokument Verd(fentlichung Patentfamilic Verdffentlichung

EP-A-0482350 29-04-92 EP-A- 0476178 25-03-92
AU-A- 8384791 26-03-92
CA-A- 2051360 22-03-92

FR-A-2378523 25-08-78 DE-A- 2703087 27-07-78
CA-A- 1111733 03-11-81
GB-A- 1572420 30-07-80
JP-A- 53093686 16-08-78
US-A- 4202332 13-05-80

US-A-1882213 KEINE

EP-A-0443256 28-08-91 Us-A- 5209719 11-05-93

EP-A-0241038 14-10-87 JP-B- 5022551 29-03-93
JP-A- 62236560 16-10-87
US-A- 4832688 23-05-89

Formblatt PCT/ISA210 (Anhang Patentfamilie)(Juli 1992)




