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SURGICAL HANDLE HAVING A
CONTROLLED LEAK PASSAGE

Background of the Invention

The present invention relates generally to instruments for use in
endoscopic or laparoscopic surgery and, more particularly, to a surgical handle
having a controlled leak passage.

In laparoscopic surgical procedures, long and narrow instruments
are used to perform surgery on tissues and vessels inside an insufflated abdomen
through a small incision in the skin. Many laparoscopic instruments require
actuation of jaws or other mechanisms on the instrument's distal end inside the
abdomen.

For example, a surgical clip applier may be used for applying surgical
clips to blood vessels, ducts or the like in laparoscopic or endoscopic procedures.
In some cases, the clip applier may have a reusable handle and a disposable
endoscopic portion. In such cases, the handle should be designed to permit its
thorough cleaning between uses to insure proper mechanical operation and to
prevent infection or the like, while the disposable endoscopic portion may be
discarded after use.

In U.S. Patent No. 5,100,420 to Green et al., the endoscopic portion
has a long and relatively narrow tube for insertion into a body cavity through a
trocar or a small incision. The endoscopic portion includes a pusher bar for
advancing surgical clips one at a time to a pair of flexible opposing jaws that close
the clips around a vessel or duct. The jaws are clamped together by a distally
moving channel.

The handle includes a lever for actuating the jaw closing channel and
a longitudinally sliding member for actuating the clip advancing pusher bar to load
another clip between the jaws. A gaseous seal is provided in the endoscopic portion
to prevent communication of gases through the incision. The seal is accomplished
by providing close tolerances for the internal moving parts. In a specific
embodiment, the gaseous seal includes a seal block with an opening for the pusher

bar and the jaw closing channel. The inner surface of the seal block is in close
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contiguity with the surfaces of the pusher bar and the channel. A layer of silicone
grease may be employed to prevent gases from leaking between the surfaces.

Providing a seal by mgnufacturing parts to close tolerances requires
additional time and effort during the manufacture and assembly operations and adds
significantly to the cost of the endoscopic portion. In the case of a disposable
endoscopic portion, cost is especially important since it is a single use item. In
addition, using silicone grease adds to the cost of the item, as well as to its
manufacture and assembly.

From the discussion above, it should be apparent that there is a need
for a laparoscopic surgical instrument that does not require a seal, but that is still
useful in laparoscopic and endoscopic procedures. Additionally, the reusable part

of such an instrument should be designed to permit easy cleaning,

Summary of the Invention

The present invention is embodied in a surgical handle for a
laparoscopic or endoscopic instrument, such as a clip applier, that is insertable into
an insufflated body cavity. The handle includes a passage for controlling leakage of
insufflation gas from the patient during surgery, eliminating the need for a seal in
the endoscopic instrument. The passage in the handle is also useful for cleaning the
handle after each surgical procedure.

The surgical handle includes a housing having a distal end mount
that defines an opening for receiving one end of the endoscopic instrument. The
surgical handle also includes a first elongated pusher tube within the housing and
aligned with the mount opening. The pusher tube is longitudinally moveable to and
from the mount opening and has an interior passage which is in fluid communication
with the endoscopic instrument when the endoscopic instrument is received in the
mount opening. The surgical handle also includes a first actuator which is
configured to move the pusher tube with respect to the mount opening.

A feature of the present invention is that the interior passage of the
pusher tube is sized to permit the flow therethrough of insufflation gas escaping
from the body cavity up to a predetermined rate, the rate being set at an amount

that will not result in deflation of the body cavity. In a preferred embodiment,
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substantially all of the gas escaping from the body cavity through the endoscopic
instrument flows through the interior passage.

In another detailed feature of the present invention, the housing
includes a grip and the first actuator includes a lever that is pivotally attached to the
housing. The lever has a first end extending away from the housing in a direction
generally parallel to and spaced apart from the grip and a second end attached to
the proximal end of the inner pusher tube. Accordingly, actuating the lever toward
the grip translates the first pusher tube in the direction of the mount opening.

In another feature of the present invention, the surgical handle
further includes a second elongated pusher tube located within the housing and
oriented coaxially with the first elongated pusher tube. The second elongated
pusher tube is longitudinally moveable to and from the mount opening and has an
interior passage for receiving the first elongated pusher tube therein. The surgical
handle also includes a second actuator configured to move the second elongated
pusher tube longitudinally with respect to the mount opening.

In a further feature, the second actuator includes a trigger and a
rocker leg. The trigger is configured to slide into the housing when actuated. The
rocker leg is pivotally mounted in the housing and has one end engaged with the
trigger and its other end engaged with the proximal end of the second elongated
pusher tube such that actuating the trigger toward the grip translates the second
elongated pusher tube in the direction of the mount opening.

An advantage of the present invention is that the surgical handle may
be readily cleaned by forcing cleaning fluid through the interior passage of the first
pusher tube to remove any debris or contamination lodged therein.

Other features and advantages of the present invention should
become apparent from the following description of the preferred embodiment, taken
in conjunction with the accompanying drawings, which illustrate, by way of

example, the principles of the invention.

Brief Description of the Drawings
FIG. 1 is a perspective view of a laparoscopic instrument having a

surgical handle of the present invention.
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FIG. 2 is a cross-sectional view of the surgical handle of the present

invention taken along line 2-2 of FIG.

FIG. 3 is a cross-sectional view of the surgical handle taken along

line 3-3 of FIG. 2.

FIG 4 is a cross-sectional view of the surgical handle taken along

line 4-4 of FIG. 2.

Descriptions of the Preferred Embodiment

With reference now to the drawings and, more particularly, to FIG.
1, there is shown a laparoscopic instrument 10 having a surgical handle 12 and an
endoscopic instrument 14. The surgical handle is held in the hand of the surgeon
and used to actuate various surgical instruments such as a laparoscopic ligating clip
applier. A typical ligating clip applier includes a long cover tube 16 with preloaded
clips (not shown) and jaws 18 located at its distal end. The surgeon applies the
clips in a two-step process. First, a clip is advanced into the jaws, then the jaws are
closed to fasten the clip to a vessel or duct.

In the embodiment shown in FIG. 1, the surgical handle 12 has a
hollow housing 20, a grip 22, a lever 24, and a trigger 26. The housing also has a
mount 28 at its distal end. The mount defines a circular opening 30 for receiving a
proximal end of the endoscopic instrument 14. The grip 22 extends away from the
housing 20 in a direction generally perpendicular to the longitudinal axis of the
circular opening 30. The housing 20 has two symmetrical halves which are held
together by several screws, pins or the like.

In the preferred embodiment, the surgical handle 12 is reusable and
the endoscopic instrument 14 is releasably connected to the surgical handle to
permit detachment and disposal after use. The trigger 26 and the lever 24 of the
handle are operatively connected to the endoscopic instrument to load a clip into
the jaws and to close the jaws, respectively

A more detailed illustration of the surgical handle 12 is shown in
FIG. 2. The distal end of the housing 20 includes a pair of annular flanges 32
defining a bore 34 for receiving the mount 28, which in the preferred embodiment is
in the form of a thumbwheel 36. The thumbwheel has an instrument opening 38

therethrough that is sized to receive the end of the endoscopic instrument 14. The
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thumbwheel has a cylindrical portion 40 that has an exterior diameter sized to be
rotatably mounted by the annular flanges 32 in the bore 34 of the housing. This
allows a surgeon to rotate the endoscopic instrument 14 so that the jaws can be
oriented as desired. A proximal end of the thumbwheel includes an annular lip 43
and an interior annular notch 44. The annular lip 43 engages one of the annular
flanges 32 of the housing to prevent pullout after assembly. The interior annular
notch 44 receives one end of a first spring 46, the purpose of which will be
described in more detail below. The thumbwheel 36 also has a lobed outer surface
42 for ease of turning.

A bottom surface 48 of the housing 20 defines an actuator opening
50 for receiving the lever 24 and the trigger 26, which as mentioned above, are used
to actuate the endoscopic instrument. The lever 24 engages a jaw or first elongated
pusher tube 52 and the trigger 26 engages a clip or second elongated pusher tube
54. The clip pusher tube has a distal end 54, and the jaw pusher tube has a distal
end 521 that may be operatively engaged to corresponding portions (not shown) of
the endoscopic instrument for advancing clips into the jaws 18 and closing the jaws,
respectively. Various methods of connection are known to those skilled in the art
and need not be described herein.

The jaw pusher tube 52 includes an interior passage 56 defined by a
distal bore 58, a proximal bore 60 and a short conical section 62 that provides a
sloped transition between the distal and proximal bores. The distal bore has a
relatively larger diameter than the proximal bore. The interior passage 56 provides
a fluid flow passage between the interior of the endoscopic instrument 14 and the
interior of the housing. At a proximal end 64 of the jaw pusher tube 52 is a lever
trap 66 for receiving the lever 24.
The clip pusher tube 54 is mounted outside of and concentric to the jaw pusher tube
52 and has a flat annular flange 68 at its proximal end. The flange 68 defines an
annular shoulder 70 that engages the other end of the previously mentioned first
spring 46. The first spring 46 biases the clip pusher tube 54 to a retracted position.

The lever 24 has a first end 72 that is received in the lever trap and
engages the jaw pusher tube and a second end 74. The first end 72 is rounded
having a disc-like shape to facilitate smooth movement of the jaw pusher tube. The

second end 74 (FIG. 1) is long and slender and designed to be engaged by the
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fingers of the hand. The thickness of the lever 24 is limited by certain dimensions of
the trigger 26 discussed below.

The lever 24 is pivotally attached to the housing 20 by a lever pin
76. When attached to the housing 26, the second end of the lever 24 extends out
from the housing 20 through the actuator opening 50 in a direction generally
parallel to and spaced apart from the grip 22. A tab 78 located between the lever
pin 76 and the rounded first end 72 of the lever has a hole 80 by which one end of a
second helical spring 82 is connected to the lever. The other end (not shown) of the
second helical spring is attached to the housing so as to bias the first end 72 of the
lever in a retracted position. The lever 24 also has a ledge 84 that rests against a
rocker arm pivot pin 86 mounted to the housing. When assembled, the surgeon
actuates the lever by holding the handle 12 with the grip 22 in the palm of one hand
and by pulling on the lever with the fingers of that hand. This results in the first end
of the lever driving the jaw pusher tube distally. When the surgeon releases the
lever, the second spring pulls the lever back to its original position with the ledge
resting against the rocker arm pivot pin. The lever trap insures that the return of
the lever to its original position will also return the jaw pusher tube to its retracted
position.

The trigger 26 has an elongated rectangular shape. With reference
to FIGS. 2 and 3, the trigger 26 includes a collar portion 88 that defines a vertically
extending opening 90, a bottom surface 92 and a top surface 93. The collar portion
88 includes two laterally spaced walls 94, one on elongated slot 100, that is
disposed perpendicular to the first elongated slot 96, for receiving a rocker arm post
102. The trigger pin 98 vertically locates the distal end of the trigger 26. The
length of the first slot 96 limits the trigger's linear movement. The lever pin 76
locates the bottom surface 92 of the trigger and also acts as a guide during trigger
actuation. The rocker arm pivot pin 86 locates the top surface 93 of the trigger. A
distal end 103 of the trigger has a convenient broadened shape for accommodating
the forefinger.

With reference to FIGS. 2-4, a rocker arm 104 couples the
movement of the trigger 26 to the clip pusher tube 54. The rocker arm 104 is
located within the collar opening 90 of the trigger and is pivotally mounted to the

rocker arm pivot pin 86. A second rocker arm 105 may also be used (see FIG. 4), if



WO 95/34246 PCT/US95/07345

10

15

20

25

30

desired, and, in such a case, the rocker arms are mounted in the collar opening 90 of
the trigger adjacent respective walls 94 of the trigger.

Each rocker arm has an upper end 106, a lower end 108 and a bend
110 such that the upper end 106 of the rocker arm contacts the annular flange 68 of
the clip pusher tube 54 and the lower end 108 of the rocker arm is located in collar
opening 90. The rocker arm post 102 is located on the lower end 108 of the rocker
arm and is inserted through the second elongated slot 100 of the trigger. Thus,
when an operator pulls the trigger, the rocker arm post 102 will traverse the second
elongated slot 100 and the rocker arm will pivot about rocker arm pivot pin 86 in a
clockwise direction. This results in the upper end 106 of the rocker arm or arms
driving the clip pusher tube distally. When the operator releases the lever, the first
spring pushes the clip pusher tube to its retracted position. The movement of the
clip pusher tube forces the rocker arm or arms and the lever back to their original
positions.

It will be appreciated that the lever 24 also passes through the collar
opening 90 so that the rounded end 72 of the lever is received in the lever trap 66
(see FIGS. 2 and 3) . In the preferred embodiment, metal chassis plates 112 are
mounted to the housing to assist in assembly.

In one distinct aspect of the present invention, the surgical handle 12
is used with an endoscopic instrument 14 that has not been provided with an
independent seal. Accordingly, communication of gases will occur between the
insufflated body cavity, through the endoscopic instrument, into the surgical handle.
By providing a gasket 114 between the endoscopic instrument 14 and the
thumbwheel 36 (see FIG. 2), gas flow into the handle will occur only through the
interior passage 56 of the first pusher tube 52, between the first and second pusher
tubes S2, 54 and between the thumbwheel 36 and the second pusher tube 54.
Preferably, the size of the interior passage is chosen so that most of the leakage of
gas will occur therethrough. In such instances, the size of the interior passage may
be used to control the amount of gas flowing out of the insufflated body cavity.

On the one hand, the interior passage 56 should not be so large as to
permit a flow rate that is sufficient to deflate the insufflated body cavity. On the
other hand, a relatively large flow rate may be desired, e.g., to evacuate the body

cavity of smoke caused by certain surgical procedures. Additionally, the passage
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should preferably be large enough to facilitate cleaning of the handle. In the case of
a reusable handle, cleaning may be performed by forcing a cleaning liquid or
solution through the interior passage by inserting a hose into the mount opening 30.
The interior passage 56 acts as a flushing hole so that any debris or contamination
which may have entered into the interior of the pusher tube may be flushed out and
removed.

Hypothetical examples of the correlation between the size of the
interior passage and the flow rate are provided below. Assuming that the
insufflation is provided by carbon dioxide gas of a temperature of 80 degrees
Fahrenheit and a pressure of 14mm hg (38.8 Ib¢ fi2) the flow rate through an
interior passage having the shape of a cylindrically shaped duct having a length of
1.21, and a diameter of .0211 has been calculated to be about .74 liters per minute.
A passage of similar length and a diameter of .03" will provide a total gas flow rate
of about 1.16 liters per minute. Likewise, a passage having the same length with a
hole diameter of .0411 will provide a total gas flow rate of about 2.35 liters per
minute. These values will not prematurely deflate the insufflation and are
acceptable leak rates based on current insufflator technologies. In the case of a
solid first pusher tube, i.., no interior passage, a small amount of flow would still
occur between the first and second pusher tubes and between the second pusher
tube and the thumbwheel. In this case, where the parts are made using a standard
manufacturing tolerance of +/- .001 inches on the diameters of the tubes, the flow
rate has been theoretically calculated to be about .19 liters per minute.

To use the surgical handle 12 to apply ligating clips, a disposable
endoscopic instrument 14 such as a removable or disposable ligating clip applier
cartridge may be inserted into the opening 38 of the thumbwheel 36. The surgeon
then first pulls the trigger 26 toward the grip 22. The trigger translates the clip
pusher tube 54 by means of the pivotally mounted rocker arm 104. As the trigger is
actuated, the rocker arm rotates clockwise and the top or rounded end 106 of the
rocker arm pushes against the flange 68 of the clip pusher tube in a direction
opposite that of the trigger motion. The distal end 54' of the clip pusher tube
engages a mechanism (not shown) in the disposable cartridge instrument which
causes a clip to be advanced into the jaws 18. The jaws are closed and the clip

applied to a vessel or duct by pulling the lever 24 toward the grip, causing the

-
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rounded end 72 of the lever within the lever trap 66 to translate the jaw pusher tube
52 toward the endoscopic instrument, thereby actuating a mechanism (not shown)
in the endoscopic instrument which causes the jaws to close on the clip. The lever
is connected to the second spring 82 which returns the lever to its original position
after the clamping procedure is complete. Likewise, the trigger is returned to its
original position by the first spring 46.

The surgical handle 12 provides a reusable surgical device that is
advantageous for use during endoscopic or laparoscopic surgical procedures, that is
economical to manufacture and that can be thoroughly cleaned after each use. The
interior passage 56 included in the reusable handle acts as a flushing hole and also
controls the rate of gas flow from an insufflated body cavity.

Although the foregoing discloses preferred embodiments of the
present invention, it is understood that those skilled in the art may make various
changes to the preferred embodiments shown without departing from the scope of

the invention.
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What is claimed is:

1. A surgical handle for use with an endoscopic instrument that is
insertable into a body cavity insufflated with a gas, the surgical handle comprising:

housing having a distal end,

mount at the distal end of the housing defining an opening for receiving the

endoscopic instrument;

a first elongated pusher tube located within the housing and aligned with the
mount opening, the first pusher tube being longitudinally movable to and from the
opening and having an interior passage for permitting fluid flow through the first-
pusher tube, the interior passage being in fluid communication with the endoscopic
instrument when the endoscopic instrument is received in the mount opening; and a
first actuator configured to move the first pusher tube longitudinally with respect to

the mount opening;

wherein the interior passage is sized to permit the flow therethrough of
insufflation gas escaping from the body cavity up to a predetermined rate, the
predetermined rate being set at an amount that will not result in deflation of the

body cavity when the body cavity is being insufflated.

2. The surgical handle of claim 1, wherein most of the gas escaping from
the body cavity through the endoscopic instrument flows through the interior

passage.

3. The surgical handle of claim 1 wherein substantially all of the gas
escaping from the body cavity through the endoscopic instrument f lows through

the interior passage.

4. The surgical handle of claim 1, wherein the size of the interior

passage is sufficiently large to permit flow therethrough of a liquid for cleaning the

interior passage.

5. The surgical handle of claim 1, wherein the interior passage has a length
of approximately 1.2 inches and a diameter between approximately 0. 02 inches and

0. 04 inches.

10
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6. The surgical handle of claim 1, wherein the interior passage has a
circular diameter and is located coaxially through the axis of the first elongated

pusher tube.

7. The surgical handle of claim 1, wherein the interior passage includes
a distal bore and a proximal bore and the cross-section of the distal bore being

larger than the cross-section of the proximal bore.

8. The surgical handle as defined in claim 7, wherein a short conical section

provides a transition between the distal bore and the proximal bore.

9. The surgical handle of claim 1, wherein the first actuator includes a lever
pivotally attached to the housing, the lever having a first end extending away from
the housing and a second end engaged with a proximal end of the first elongated
pusher tube such that actuating the lever moves the first elongated pusher tube in

the direction of the mount opening.

10. The surgical handle of claim 1, further comprising:

a second elongated pusher tube located within the housing and oriented
coaxially with the first elongated pusher tube, the second elongated pusher tube
being longitudinally movable to and from the mount opening and having an interior
passage for receiving the first elongated pusher tube therein; and

a second actuator configured to move the second elongated pusher tube

longitudinally with respect to the mount opening.

11.  The surgical handle of claim 10, wherein the
second actuator includes:
a trigger that slides into the housing when actuated; and
a rocker leg pivotally mounted in the housing, the rocker leg having a first
end that engages the trigger and a second end that engages a proximal end of the
second elongated pusher tube such that actuating the trigger causes the rocker leg

to move the second elongated pusher tube in the direction of the mount opening.

11
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12. A surgical handle for use with an endoscopic instrument that is
insertable into a body cavity insufflated with a gas, the surgical handle comprising:

a housing having a distal end and a grip; a mount at the distal end of the
housing defining an opening for receiving the endoscopic instrument;

a first elongated pusher tube located within the housing and oriented
coaxially with the mount opening, the first elongated pusher tube being
longitudinally movable to and from the opening and having an interior passage for
permitting fluid flow therethrough, the interior passage being in fluid
communication with the endoscopic instrument when the endoscopic instrument is
received in the mount opening;

a lever pivotally attached to the housing, the lever having a first end
extending away from the housing in a direction generally parallel to and spaced
apart from the grip and a second end engaging a proximal end of the first elongated
pusher tube such that actuating the lever toward the grip translates the first
elongated pusher tube in the direction of the mount opening;

a second elongated pusher tube located within the housing and oriented
coaxially with the first elongated pusher tube, the second elongated pusher tube
being longitudinally movable to and from the mount opening and having an interior
passage for receiving the first elongated pusher tube therein;

a trigger that slides into the housing when actuated; and

a rocker leg pivotally mounted in the housing, the rocker leg having a first
end that engages the trigger and a second end that engages a proximal end of the
second elongated pusher tube such that actuating the trigger causes the rocker leg
to move the second elongated pusher tube in the direction of the mount opening;

wherein the interior passage is sized to permit the flow therethrough of
insufflation gas escaping from the body cavity up to a predetermined rate, the rate
being set at an amount that will not result in deflation of the body cavity when the

body cavity is being insufflated.

12



PCT/USI5/07345

WO 95/34246

2 914 ek / ar—_/) /.
92 moo\w\ .\ v.mm \\ ........::__.._:..:._:.._.._..... _
£ol ____ mmmmh/ﬂ \\__w,_m__\\ 8 .y el _

9§ 05 ......__.m,w___n_.& m..w\. " h /o %/ .

A : —\ 28 Lo
___ X e mm - -
l// SNNN ﬁ/_/_ ///_ @ -N\\ N _._._.. //
[ = S e e e e l..\..lh:. ~ O/ \ 2/ d v
— - — - oc_ |8 N Nm\;/_//////f\/ NN g Y
e V._./ A — /./‘/—m RNV ¢ ﬂ/l./ A, = — .
— R |svm - Z—2Z Z 7 7 v r F. m —_— \
S\ L\ Lesoe) = =
vl el ) —.”. fillu: “u..___‘_:, /—/'..._m__._:. N\ - 2!
\o\ 44 m.\vﬂ 0/ \ 89 / r9 0¢
8¢
o¢




WO 95/34246

PCT/US95/07345

106

104
110

SONNN NN

54 _ g8

106

105
110

86
94

112



INTERNATIONAL SEARCH REPORT

Inter.  nal Application No

PCT/US 95/07345

. CLASSIFICATION OF SUBJE

A CT MATTER
IPC 6 A61B17/128 A61M13/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 6 A61B A6IM

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

Electronic data base consulted duning the international search (name of data base and, where practcal, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * | Citation of document, with indication, where appropnate, of the relevant passages Relevant to claim No.

X DE,U,91 05 399 (HEIDMULLER) 12 September 1-4,6
1991

A see page 6, line 1-17; figures 12

A US,A,3 882 854 (HULKA) 13 May 1975 1,12
see the whole document

A W0,A,89 04188 (LEUVEN RESEARCH & 1,12
DEVELOPMENT) 18 May 1989
see claim 1; figures 1,2

A US,A,5 026 379 (YOON) 25 June 1991

A DE,A,32 09 444 (TADIR) 7 October 1982

A US,A,4 027 510 (HILTEBRANDT) 7 June 1977

D Further documents are listed 1n the continuation of box C.

m Patent family members are listed in annex.

* Speaial categornies of cited documents

*A° document defining the general state of the art which is not
considered to be of particular relevance

E® carlier document but published on or after the international
filing date

“L* document which may throw doubts on prionity claim(s) or
which 1s ated to establish the publication date of another
citation or other special reason (as specified)

‘0° document refernng to an oral disclosure, use, exhibition or
other means

*P* document published prior to the internatonal filing date but
later than the priority date claimed

T later document published after the international filing date
or priority date and not in conilict with the applicaton but
ated to understand the principle or theory underlying the
invention

“X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
mvolve an inventive step when the docurnent is taken alone

“Y® document of particular relevance; the claimed invention
cannot be considered to involve an mventive step when the
document is combined with one or more other such docu-
nxglts, such combination being obvious to a person skilled
m the art,

*&" document member of the same patent family

Date of the actual completion of the international search

19 September 1995

Date of mailing of the international search report

031095

Name and matling address of the ISA
European Patent Office, P.B. 5818 Patentiaan 2
NL - 2280 HV Ruswilk
Tel. (+ 31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authornized officer

Steenbakker, J

Form PCT/ISA/210 (second sheet) (July 1952)




INTERNATIONAL SEARCH REPORT —
formation on patent family members fotes - mal Application No
B PCT/US 95/07345
Patent document Publication Patent family Publication
cited in search report date member(s) date
DE-U-9105399 12-09-91 NONE
US-A-3882854 13-05-75 CA-A- 1047875 06-02-79
CA-A~ 1051306 27-03~79
W0-A-8904188 18-05-89 NL-A- 8702698 01-06-89
DE-A- 3880133 13-05-93
EP-A,B 0350499 17-01-90
Us-A- 5139478 18-08-92
US-A-5026379 25-06-91 Us-A- 5334209 02-08-94
Us-A- 5217473 08-06-93
Us-A- 5217030 08-06-93
Us-A- 5226908 13-07-93
DE-A-3209444 07-10-82 NONE
US-A-4027510 07-06-77 NONE

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




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

