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(57) · A pneumoneedle (10) through which the abdomen 
can be inflated with fluid such as insufflating gas is 
described. The pneumoneedle (10) comprises a housing (12) 
having inner surfaces (17) defining an elongate cavity 
having a fluid passageway portion. The pneumoneedle (10) 
includes a cannula (20)having a sharpened distal end (22) 
for piercing tissue. A protector (31) is present which 
has a closed blunt distal end (32). The protector (31) is 
movable relative to the cannula (20) between a protecting 
position with the blunt distal end (32)of the protector 
(31)extending beyond the sharp distal end(22)of the 
cannula (2 0) to restrict engagement between tissue and 
the sharp distal end (22) of the cannula (20), and a 
retracted position with portions of the sharp distal 
end (22) of the cannula (20) extending beyond the blunt 
distal end (3 2) of the protector (3 3) to afford puncture of 
tissue. The pneumoneedle (10) also includes a latching 
mechanism for positively locking the protector (32) and 
cannula (20) in the protecting position after the cannula 
(20) has pierced tissue. Additionally, the pneumoneedle
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do) may include a release mechanism for releasing the 
latching mechanism when the cannula ¢20) and protector (3 3) 
are locked in the protecting position.

Claim

1. A safety pneumoneedle (10) through which the 
abdomen can be inflated with fluid such as insufflating 
gas, said pneumoneedle (10) comprising:

a housing (12) having exterior surfaces (16) 
adapted to be manually grasped, and inner surfaces (17) 
defining an elongate cavity having a fluid passageway 
portion (18),

a cannula (20) having a sharpened distal end (22) 
for piercing tissue;

a protector (31) having a closed blunt distal end
(32) ,

means in fluid communication with said fluid 
passageway portion for affording passage of 
insufflating gas,

means mounting the cannula (20) and protector (31) 
for relative movement between a protecting position 
with the blunt distal end (32) of the protector (31) 
extending beyond the sharp distal end (22) of the 
cannula (20) to restrict engagement between tissue and 
the sharp distal end (Z2) of the cannula (20), and a 
retracted position with portions of the sharp distal 
end (22) of the cannula (20) extending beyond the blunt 
distal end (32) of the protector (31) to afford 
puncture of tissue; and

latching means for positively locking the cannula 
(20) and protector (31) in the protecting position.

(
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47809 AUS 3A
LOCKING PNEUMONEEDLE

Technical Field
5 The present invention relates generally to

instruments for piercing tissue prior to laparoscopic 
surgery and more particularly to pneumoneedles for 
inflating the abdomen with fluid such as an
insufflating gas prior to laparoscopic surgery.

10

Background
Pneumoneedles are well known for use in 

medical procedures such as insufflation of the abdomen. 
Such a needle generally comprises a housing having

15 manually engageable surfaces and proximal and distal 
ends; a stopcock valve located generally adjacent the 
proximal end of the housing; a needle having an 
elongate tubular body or lumen, and proximal and distal 
ends; and an elongate stylet situated generally within

20 the needle lumen and having proximal and distal ends. 
The distal end of the stylet is blunt to restrict 
damage to tissue such as internal organs; and the 
distal end of the needle is sharp to pierce tissue.

The stylet is mounted to afford reciprocating
25 longitudinal movement relative to the needle between a 

protecting position with the distal end of the stylet 
extending beyond the distal end of the needle and a 
retracted position with the distal end of the stylet 
retracted to expose portions of the sharp distal end of

30 the needle to afford puncture of tissue (e.g. the
abdominal wall) by the needle. A spring is present to 
bias the stylet toward the protecting position.

Prior art Veress-needles are disclosed in 
U.S. Patent 4,808,168 to Warring. This and other

35 Veress-needles of the prior art suffer many drawbacks. 
First, the stylets of the prior art pneumoneedles are 
merely biased toward a protecting position and cannot
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be positively retained in the protecting position.
This is particularly important once the needle enters 
the abdominal cavity where it is near sensitive tissue 
and organs. If the prior art Veress-needles are

5 pressed against sensitive tissue or an organ, there is 
a potential that the stylet may deflect, thereby 
exposing the sharpened end of the needle with the 
attendant risk of undesirable tissue/organ damage from 
the sharp needle.

10 Another drawback of prior art Veress-needles
is that the location of the stopcock valve is not 
desirable for some types of procedures. In one 
procedure, for example, after the pneumoneedle has 
apparently pierced the peritoneum, a saline/vacuum test

15 is conducted to determine whether the needle has 
actually entered the abdominal cavity. The 
saline/vacuum test comprises filling the barrel portion 
of the stopcock valve with saline solution (e.g. with a 
syringe) and then manually grasping the abdomen and

20 lifting to expand the abdominal cavity. If the Veress- 
needle has entered the abdominal cavity, such action 
will create a vacuum and cause the saline solution to 
flow through the Veress-needle thereby indicating that 
the Veress-needle has entered the abdominal cavity.

25 Prior art Veress-needles such as those
described in U.S. Patent No. 4,808,168 encounter 
difficulties during such a test. For example, if such 
a Veress-needle is placed in a generally horizontal 
position, then the saline solution tends to spill,

30 thereby rendering the saline/vacuum test useless and 
wasting valuable operating room time.

Another problem associated with prior art 
Veress-needles also arises out of the position of the 
stopcock relative to the housing. For example, the

35 Veress-needles shown in U.S. Patent No. 4,808,168 have
a stopcock valve located generally adjacent a proximal
end of the housing. The barrel portion of the stopcock
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is disposed generally coaxially with the longitudinal 
axis of the Veress-needle. Such a location is believed 
to provide an inconvenient position for connection to 
the tubing used for passage of the insufflating gas.

5
Disclosure of the Invention

According to the present invention there 
is provided a safety pneumoneedle through which the

10 abdomen may be inflated with fluid such as insufflating 
gas. The safety pneumoneedle i) provides a positively 
locking protector for restricting undesirable tissue or 
organ damage, and b) provides a stopcock valve disposed 
in a position which is convenient to use during a

15 saline/vacuum test and which affords a convenient
position for connecting the pneumoneedle to a tube for 
passage of insufflating gas.

The pneumoneedle comprises a housing having 
exterior surfaces adapted to be manually grasped, and

20 inner surfaces defining an elongate cavity having a 
fluid passageway portion. The pneumoneedle also 
comprises a cannula having a sharpened distal end for 
piercing tissue, a protector having a closed blunt 
distal end, and means in fluid communication with the

25 fluid passageway portion for affording passage of 
insufflating gas. A means mounts the cannula and 
protector for relative movement between a protecting 
position with the blunt distal end of the protector 
extending beyond the sharp distal end of the cannula to

30 restrict engagement between tissue and the sharp distal 
end of the cannula, and a retracted position with 
portions of the sharp distal end of the cannula 
extending beyond the blunt distal end of the protector 
to afford puncture of tissue.

35 The pneumoneedle also includes a latching
means for positively locking the cannula and protector
in the protecting position. Preferably, the
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pneumoneedle further includes release means for 
releasing the latching means when the cannula and 
protector are locked in the protecting position to 
afford relative movement between the cannula and

5 protector. The latching mechanism restricts 
undesirable tissue damage as described below.

Brief Description of the Drawings
The present invention will be further 

10 described with reference to the accompanying drawing
wherein like reference numerals refer to like parts in 
the several views, and wherein:

Figure 1 is a perspective view of the 
pneumoneedle according to the present invention with

15 portions broken away to show details of a protector
assembly, reset button member, coil spring, and locking 
pawl spring;

Figure 2 is a top side view of the 
pneumoneedle of Figure 1 with portions broken away to

20 illustrate a fluid conduit for affording passage of 
fluid such as insufflating gas;

Figures 3 through 6 are side views of the 
pneumoneeclle of Figure 1, taken approximately ninety 
(90) degrees from the top side view of Figure 2, with

25 portions broken away to show details and which
sequentially illustrate the operation of pneumoneedle 
of Figure 1 wherein:

Figure 3 illustrates the pneumoneedle with 
the reset button member in a reset or armed position

30 and with the pneumoneedle ready to be pressed against 
tissue;

Figure 4 illustrates the pneumoneedle just a.f 
ter it is initially pressed against tissue, showing the 
protector assembly moved toward the front end of the

35 housing and showing the reset button member in a 
triggered position;
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Figure 5 illustrates the pneumoneedle as it 
is pressed through the abdominal wall with the 
protector assembly in the retracted position;

Figure 6 illustrates the pneumoneedle after 
it has been pressed into the abdominal cavity and after 
the resistance from tissue has ended, with the 
protector assembly in the protecting position, with the 
locking pawl spring in the locking position and with 
the reset button in the latched position; and

Figure 7 is a perspective view illustrating a 
manually held pneumoneedle after it has punctured 
tissue with a barrel portion of the stopcock disposed 
for a saline/vacuum test.

Detailed Description of a Preferred Embodiment
Referring now to Figures 1 through 7 of the 

drawing, there is shown a preferred embodiment of 
safety pneumoneedle according to the present invention, 
generally designated by the reference character 10.

The safety pneumoneedle 10 is a device 
through which the abdominal cavity of a patient (e.g. 
human) can be inflated with fluid such as insufflating 
gas. The pneumoneedle 10 comprises an elongate housing 
12 having a longitudinal axis A, front 14 and rear 15 
ends, and exterior surfaces 16 generally cylindrical 
about the axis A.

The housing 12 may be manually grasped in a 
dart-like fashion. Alternatively the housing 12 may be 
grasped in a manner similar to that shown in Figure 7 
except that the two fingers that are the farthest from 
the thumb are curled between the housing 12 and the 
user's palm. The housing 12 may be constructed from 
any suitable material such as, but not limited to, 
polymers or metals or combinations thereof. For 
example, the housing 12 may be injected molded in 
several parts (e.g. a base portion and a cap portion) 
using an ABS plastic/polymer material such as the
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Cycolac GSM 2679F resin generally available from the 
General Electric Corporation of Pittsfield, 
Massachusetts. Optionally, the exterior surfaces 16 of 
the housing 12 may include a structured surface such as

5 ribs 7 for enhancing manual grasping of the housing 12 
in the manner shown, for example, in Figure 7.

The housing 12 includes inner surfaces 17 
defining an elongate cavity extending axially between 
the front 14 and rear 15 ends of the housing 12. The

10 cavity includes a fluid passageway portion 18 adjacent 
the rear end 15, and an actuator portion 19 adjacent 
the front end 14. The actuator portion 19 preferably 
has a larger diameter than the fluid passageway portion 
18 at the juncture of the portions 18 and 19. The

15 inner surface 17 of the housing 12 defines a sealing 
surface 9 around the fluid passageway portion 18 at the 
juncture between the portions 18 and 19. The housing 
cavity opens through the exterior surfaces 16 of the 
housing 12 generally adjacent the front 14 and rear 15

20 ends of the housing 12.
The housing 12 also has a fluid conduit 8

(Figure 2) communicating with the fluid passageway 
portion 18 of the elongate cavity. The fluid conduit 8 
has an axis A' disposed generally at an angle relative

25 to the longitudinal axis A of the housing 12. The 
fluid conduit 8 opens through the exterior surface 16 
of the housing 12 between the front 14 and rear 15 ends 
of the housincf 1.2 generally near the fluid passageway 
portion 18.

30 Figure 7 illustrates a stopcock valve 70 in
fluid communication with the fluid conduit 8. The 
location of the stopcock valve 70 is particularly 
desirable for some types of procedures. For example, 
to conduct the saline/vacuum test described above, a

35 user may conveniently fill the barrel portion of the 
stopcock valve 70 with saline solution (e.g. with a 
syringe). When the pneumoneedle is placed in a
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generally horizontal position (as shown in Figure 7), 
the barrel portion of the stopcock valve 70 is 
generally in a vertical orientation to restrict 
spillage of saline.

5 The location of the stopcock valve 70 is also
believed to afford a convenient position and 
orientation for connecting the pneumoneedle to a tube 
for passage of insufflating gas. The location of the 
stopcock valve 70 is also believed to be beneficial in

10 minimizing the potential for "kinks" in the tube for 
passage of insufflating gas.

The pneumoneedle 10 includes a tubular 
elongate cannula 20 having an inner surface 21 defining 
a through passageway, a proximal end sealingly and

15 fixedly attached (e.g. by means of a Prism Instant 
Adhesive, such as product No.’s 401, 405, 406 or 454 
generally available from LOCTITE corporation of 
Newington, Connecticut) to the rear end 15 of the 
housing 12. The through passageway of the cannula 20

20 is in fluid communication with the fluid passageway 
portion 18 of the housing 12. The cannula 20 includes 
a sharpened distal end 22 adapted to puncture or pierce 
tissue, and a predetermined length between the proximal 
and distal 22 ends. The cannula 20 may comprise any

25 suitable material such as but not limited to Stainless 
Steel. For example, the cannula 20 may comprise ASTM 
#3 04W Stainless Steel with an outer diameter of 
approximately 0.083 inches ( 2.1 millimeters), an inner 
diameter of approximately 0.067 inches ( 1.7

30 millimeters), and a length measured from the end 15 of 
the housing 12 to the distal end 22 of about 12 
centimeters.

The pneumoneedle 10 includes a protector 
assembly 30 comprising a tubular elongate protector 31

35 having inner surfaces defining a fluid passageway, an 
outer surface, a closed blunt distal end 32, and an 
opposite proximal end 33. As shown in Figures 2
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through 6, the blunt distal end 32 may be formed from a 
different piece than the rest of the protector 31. For 
example the distal end 32 may be formed from a plastic 
or polymeric member which is adhesively adhered to the

5 remaining portion of the protectof 31. Alternatively 
the blunt distal end 32 and the rest of the protector 
31 may be formed from a single monolithic metal (e.g. 
Stainless Steel) piece by methods known in the art such 
as, but not limited to spin welding or mechanical

10 deformation processes.
The protector 31 has a length between ends 32

and 33 that exceeds the predetermined length of the 
cannula 20 between the proximal and distal 22 ends of 
the cannula 20. The protector 31 is mounted for

15 longitudinal sliding movement within the passageway of 
the cannula 20 and has axially spaced proximal 35 and 
distal 36 fluid apertures extending between the 
protector's 31 inner and outer surfaces. The apertures 
35 and 36 open into the protector's 31 passageway

20 adjacent the blunt distal 32 and opposite proximal 33 
ends respectively.

The protector 31 may be constructed from any 
suitable material such as but not limited to a polymer 
or a metal. For example, the protector 31 may comprise

25 an ASTM #304W Stainless Steel with an inner diameter of 
approximately 0.053 inches (1.35 millimeters) and an 
outer diameter of approximately 0.065 inches (1.65 
millimeters) and a length of 5.78 inches (14.7 
centimeters) measured between the proximal end 33 and

30 the distal end 32. Alternatively, rather than a single 
aperture 35 or 36 at each of the ends 32 and 33 of the 
protector 31, the protector 31 may comprise a pair of 
apertures (not shown) at each of the ends 32 and 33 of 
the protector 31. In another alternative, the

35 protector 31 may include a channel (not shown) which 
extends from a position generally adjacent one end 33
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of the protector 31 to a position generally adjacent 
the other end 32 of the protector 31.

The protector assembly 30 includes a carrier 
37 fixedly attached (e.g. by means of a Prism Instant

5 Adhesive, such as product No.'s 401, 405, 406 or 454 
generally available from LOCTITE corporation of 
Newington, Connecticut) to the proximal end 33 of the 
protector 31 and disposed within the actuator portion 
19 of the housing cavity. The carrier 37 has a sealing

10 flange 38 with a sealing flange surface at the juncture 
between the protector 31 and the carrier 37 for 
abutting the sealing surface 9 of the housing 12. The 
carrier 37 has latching members 39 extending axially of 
the housing cavity toward the front end 14. The

15 latching members 39 have a first abutment end surface 
40 disposed generally at a right angle with respect to 
the axis A, and include a camming surface 41 disposed 
at an acute angle with respect to the axis A adjacent 
and intersecting the first abutment end surface 40.

20 The carrier 37 may be constructed from any suitable 
material, such as but not limited to, a polymer 
material such as LEXAN HP1 generally available from the 
General Electric Corporation of Pittsfield, 
Massachusetts. The carrier 37 may be bonded to the

25 cannula 20 by means well known in the art, such as, for 
example, by means of a Prism Instant Adhesive, such as 
product No.'s 401, 405, 406 or 454 generally available 
from LOCTITE corporation of Newington, Connecticut.

The protector assembly 30 is axially slidable
30 within the housing cavity relative to the cannula 20 

between a protecting position (Figure 6) with the blunt 
distal end 32 of the protector 31 extending beyond the 
sharp distal end 22 of the cannula 20 to restrict 
engagement between tissue and the sharp distal end 22

35 of the cannula 20 and a retracted position (Figure 5). 
When the protector assembly 30 is in the protecting 
position: (1) the sealing flange 38 has surfaces in
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sealing engagement with the sealing surface 9 of the 
housing 12; (2) the distal fluid aperture 36 of the 
protector 31 is disposed beyond and spaced from the 
distal end 22 of the cannula 20; (3) the proximal fluid

5 aperture 35 of the protector 31 is disposed within the 
fluid passageway portion 18 of the housing cavity; and
(4) the blunt distal end 32 of the protector 31 extends 
beyond the sharp distal end 22 of the cannula 20 to 
restrict engagement between tissue 2 and the sharp

10 distal end 22 of the cannula 20. When the protector 
assembly 30 is in the retracted position (Figure 5), 
portions of the sharp distal end 22 of the cannula 20 
extend beyond the distal end 32 of the protector 31 to 
afford puncture of tissue.

15 The pneumoneedle 10 also includes latching
and release mechanisms or means for positively locking 
the protector 31 in the protecting position and for 
releasing the protector 31 after it has been locked in 
the protecting position. The latching and release

20 means comprise a locking pawl spring 42 disposed within 
the actuator portion 19 of the housing and fixedly 
attached (e.g. by mechanically sandwiching the pawl 
spring 42 between the cap portion of the housing 12 and 
the rest or base portion of the housing 12, see Figures

25 3 through 6) at a proximal end to the housing 12. The 
locking pawl spring 42 also has a distal end 43.

The locking pawl spring 42 may be constructed 
from any suitable material such as, but not limited to 
#302 ASTM Stainless Steel. Alternatively, the locking

30 pawl spring 42 and at least portions of the housing may 
be a unitary, monolithic structure constructed from, 
for example, an injection molded polymer or 
polycarbonate material such as LEXAN HP1 generally 
available from the General Electric Corporation of

35 Pittsfield, Massachusetts.
The locking pawl spring 42 is mounted for

movement between a locking position (Figure 6) and a
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release position (Figures 2, 3, 4 and 5). In the 
locking position, the distal end 43 of the pawl spring 
42 engages the first abutment end surface 40 of the 
latching members 39 to prevent axial movement of the

5 protector 31 relative to the cannula 20 and to lock the 
protector 31 in the protecting position. In the 
release position, the distal end 43 of the locking pawl 
spring 42 is spaced from the first abutment end surface 
40 of the latching members 39 to afford relative axial

10 movement between the protector 31 and the cannula 20 to 
afford piercing of tissue by the sharp end 22 of the 
cannula 20. The locking pawl spring 42 is biased 
toward the locking position by its own inherent bias.

The locking pawl spring 42 preferably
15 comprises a monolithic wire member having a pair of 

base portions 44 extending generally at an angle 
relative to the longitudinal axis A of the housing 
cavity, a pair of neck portions 45 extending at an 
angle relative to the base portions 44 and an end

20 portion extending between the neck portions 45 and 
having the distal end 43.

The locking and release means also include a 
reset button member 50 having an exposed end 51 adapted 
to be manually pressed, a lock release camming surface

25 52 disposed at an acute angle with respect to the
housing axis A, and a lock release shoulder surface 53 
disposed generally at a right angle with respect to the 
housing axis A and intersecting' the lock release 
camming surface 52. The lock release shoulder surface

30 53 retains the locking pawl spring 42 in the release 
position until cam surfaces 41 move toward the end 14 
of the housing 12 (see Figure 4).

Portion^ of the reset button 50 are axially 
slidable within the actuator portion 19 of the cavity

35 for movement between a latched position (Figure 6) with 
the exposed end 51 of the reset button 50 spaced from 
the front end 14 of the housing 12 and a reset or armed



k.---■ϋΒΰΚ

Ο

Ο

- α

ί 4 «
ϊ « β

> 8 Q

9 Ο
Ο

G ■-· .. U β£ Ί
%· . . S Ο β

Ο 0 0 
ο β ο

Ο & 4
ο 0 Ο

- 12 -
position (Figures 2 and 3) with the exposed end 51 of 
the reset button 50 closer to the front end 14 of fhe 
housing 12 than in the latched position.

The pneumoneedle 10 also includes biasing 
5 means in the form of a coil spring 60 for biasing the

protector assembly 30 toward the protecting position 
(Figure 6) and for biasing the reset button member 50 
toward the latched position (Figure 6).

Preferably the carrier 37 comprises a 
10 carriage portion 24, the sealing flange 38 and the

latching members 39. Also preferably, the sealing 
flange 38 has a surface 28 opposite the sealing 
surface, and the sealing flange 38 of the carrier 37 
includes an elastomeric sealing member 25 constructed

15 from any suitable sealing material such as, but not 
limited to an elastomer, Buna N rubber or silicone 
rubber. For example, the sealing member 25 may 
comprise a 2050 LSR silicone seal generally available 
from Mobay of Rosemont, Illinois.

20 Also preferably, the latching members 39
comprise a pair of spaced guide members defining a 
groove therebetween (Figures 1 and 2). The reset 
button 50 comprises a body portion 54 having an inner 
end 55 opposite the exposed end 51, a pair of slots 56

25 for receiving the guide members (e.g. 39), and a
reinforcing rib 57 adapted to be received in the groove 
26 between the guide members. As best seen in Figure 
1, preferably the sealing flange 38 may include a 
groove which is adapted to abut a rib (not shown) in

30 the housing 12 for ease of assembly of the product. 
Also, the sealing flange 38 includes flat surfaces 
which abut flat surfaces on the housing 12 to restrict 
rotation of the housing protector 31 relative to the 
housing 12.

The body portion 54 of the reset button 50
has a notch surface 58 generally adjacent the inner end
55 and an opposite shoulder surface 59 axially spaced

35

,4
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from the notch surface 58 and disposed closer to the 
inner end 55 than the lock release shoulder surface 53.
The coil spring 60 is situated about the housing axis 

A and has first 61 and second 62 ends with the first
5 end 61 fixed to the notch surface 58 of the reset 

button 50 and with the second end 62 fixed to the 
surface 28 of the sealing flange 38 of the carrier 37 
opposite its sealing flange surface.

10 Operation
The operation of the pneumoneedle 10 will now

be described with reference to Figures 3 through 6 
which sequentially illustrate its operation. When the 
reset button 50 is in the latched position and the

15 protector assembly 30 is in the protecting position
(e.g. the position shown in Figure 6), manual movement 
of the reset button 50 toward the reset position will 
cause the lock release camming surface 52 of the reset 
button 50 to move the locking pawl spring 42 from the

20 locking position toward the release position and will 
then allow the locking pawl spring 42 to engage the 
lock release shoulder surface 53 (e.g. the position 
shown in Figure 3). ■

In the position shown in Figure 3, the reset
25 button member 50 is in the reset or armed position. In 

this position, the protector 31 is now free to move 
relative to the cannula 20 to afford piercing of tissue 
2 by the cannula 20. When the reset button member 50, 
the pawl spring 42, and the protector assembly are in

30 the positions shown in Figure 3, the pneumoneedle is 
ready to be pressed against the tissue 2 of a patient.

Figure 4 illustrates the pneumoneedle 10 just 
after it is initially pressed against tissue 2. When 
the protector 31 is pressed, against the tissue 2, the

35 resistance of the tissue 2 will cause the protector 
assembly 30 to move axially toward the retracted 
position (e.g. deflect toward front end 14 of housing
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12). Such movement of the assembly 30 causes the 
camming surfaces 41 on the carrier 37 to move the 
locking pawl spring 42 away from engagement with the 
lock release shoulder surface 53.

5 After the camming surfaces 41 of the carrier
37 move the locking pawl spring 42 from the locking 
position toward the release position, but before the 
end 43 of the locking pawl spring 42 engages the end 
surface 40, the distal end 43 of the locking pawl

10 spring 42 engages the opposite shoulder surface 59 of 
the reset button 50. In this position, the reset 
button member 50 is in a "triggered" position which is 
between the latched and armed positions. Compare the 
position of exposed end 51 in Figure 3 (generally the

15 reset or armed position), Figures 4 and 5 (generally 
the triggered position), and Figure 6 (generally the 
latched position).

As the cannula 20 moves through the tissue 2 
(e.g. the abdominal wall and peritoneum), the

20 resistance from the tissue 2 will cause the protector 
assembly 30 to deflect and assume generally the 
position shown in Figure 5. Once the resistance of the 
tissue 2 ends (such as when the protector 31 enters the 
abdominal cavity), the protector assembly 30 will be

25 moved by the spring 60 from the position shown in
Figure 5 to the position shown in Figure 6. The spring 
60 also moves the reset button member 50 to the 
position shown in Figure 6. Thus, between the 
positions shown in Figures 5 and 6, the protector

30 assembly 30 moves to the protecting position and the 
pawl spring 42 moves to the locking position.

It should be noted that, in order to get from 
the configuration of elements in Figure 6 to the 
configuration of elements of Figure 3, a user simply

35 manually presses the reset button member 50 toward the
housing 12. Additionally, movement of the reset button
member 50 from the triggered position to the latched
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position causes a collision between a portion of the 
body portion 54 and a portion of the inner surface 17 
of the housing 12 thereby creating an audible sound or 
a tactile feel to a user which assists in indicating

5 whether the protector assembly 30 is in the protecting 
position.

The present invention has now been described 
with reference to several embodiments thereof. It will 
be apparent to those skilled in the art that many

10 changes or additions can be made in the embodiments 
described without departing from the scope of the 
present invention. For example, the coil spring 60 may 
be replaced by a suitable biasing means such as a pair 
of coil springs. Thus, the scope of the present

15 invention should not be limited to the structures
described in this application, but only by structures 
described by the language of the claims and the 
equivalents of those structures.

o oI C 3
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The claims defining the invention are as follows: 47809 AUS 3A

1. A safety pneumoneedle (10) through which the 
5 abdomen can be inflated with fluid such as insufflating

gas, said pneumoneedle (10) comprising:
a housing (12) having exterior surfaces (16)

adapted to be manually grasped, and inner surfaces (17) 
defining an elongate cavity having a fluid passageway

10 portion (18),
a cannula (20) having a sharpened distal end (22) 

for piercing tissue;
a protector (31) having a closed blunt distal end

(32) ,
15 means in fluid communication with said fluid

passageway portion for affording passage of 
insufflating gas,

means mounting the cannula (20) and protector (31) 
for relative movement between a protecting position

20 with the blunt distal end (32) of the protector (31) 
extending beyond the sharp distal end (22) of the 
cannula (20) to restrict engagement between tissue and 
the sharp distal end (22) of the cannula (20), and a 
retracted position with portions of the sharp distal

25 end (22) of the cannula (20) extending beyond the blunt 
distal end (32) of the protector (31) to afford 
puncture of tissue; and

latching means for positively locking the cannula 
(20) and protector (31) in the protecting position.

30
2. A safety pneumoneedle according to claim 1 

further including release means (50) for releasing the 
latching means when the cannula (20) and protector (31) 
are locked in the protecting position to afford

35 relative movement between the cannula (20) and 
protector (31).
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3. A safety pneumoneedle according to claims 1 or
2 wherein the latching means comprises a locking pawl 
spring (42) that locks the cannula (20) and protector 
(31) in the protecting position after the cannula (20) 
has pierced the tissue of a patient;

wherein the pneumoneedle comprises biasing means 
(60) for biasing the protector (31) toward the 
protecting position, and

wherein the protector (31) is adapted to deflect 
toward the retracted position against the bias of the 
biasing means (60) due to the resistance of the tissue.

4. A safety pneumoneedle according to claims 2 or
3 wherein the release means (50) comprises a button 
member (51) that is movable relative to the housing
(12). '

5. A safety pneumoneedle according to any one of 
claims 1 or 2 further comprising biasing means (60) for 
biasing the protector (31) toward the protecting 
position, and

wherein the protector (31) is adapted to deflect 
toward the retracted position against the bias of the 
biasing means (60) due to the resistance of the tissue.

6. A safety pneumoneedle according to any one of 
the preceding claims wherein the cannula (20) comprises 
a non-removable cannula that is sealingly and fixedly 
attached to a rear end (15) of the housing (14).

7. A safety pneumoneedle according to any one of 
the preceding claims wherein:

the housing (14) has a longitudinal axis (A), and 
a fluid conduit (8) in fluid communication with the 
fluid passageway portion (18),

wherein the fluid conduit (8) has an axis (A') 
disposed at an angle relative to the longitudinal axis 
(A) of the housing (14), and
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wherein the pneumoneedle (10) further includes a 

stopcock valve (70) in fluid communication with the 
fluid conduit (8).

5 8. A safety pneumoneedle according to claim 3
wherein the protector comprises proximal (35) and 
distal (36) fluid apertures extending between inner and 
outer surfaces of the protector (31),

a carrier (37) fixedly attached to the proximal 
10 end of the protector (31) and disposed within the

housing (12),
said carrier (37) including a latching member (39) 

having a first abutment end surface (40) and a camming 
surface (41),

15 the locking pawl spring (42) having a distal end
(43) ,

wherein the locking pawl spring (42) is mounted 
for movement between a locking position with the distal 
end (43) of the pawl spring (42) engaged with the first

20 abutment end surface (40) of the carrier (37) to
prevent axial movement of the protector (31) relative 
to the cannula (20) and to lock the protector (31) in 
the protecting position, and a release position with 
the distal end (43) of the locking pawl spring (42)

25 spaced from the first abutment end surface (40) of the 
carrier (37) to afford relative axial movement between 
the protector (31) and the cannula (20) to afforce 
piercing of tissue by the sharp end (22) of the cannula 
(20) .

30
9. A safety pneumoneedle according to claim 8 

wherein the locking pawl spring (42) is biased toward 
the locking position.

35 10. A safety pneumoneedle according to claim 8
further including release means (50) for releasing the
latching means when the cannula (20) and protector (31)
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are locked in the protecting position to afford 
relative movement between the cannula (20) and 
protector (31),

wherein the release means comprises a release
5 button (51) having a lock release camming surface (52) 

and a lock release shoulder surface (53),
wherein the lock release shoulder surface (53) 

retains the locking pawl spring (42) in the release 
position until the cannula (20) pierces tissue.

10
11. A safety pneumoneedle according to claim 10 

wherein the reset button (51) has an exposed end and is 
mounted for movement between a latched position with 
the exposed end spaced from the housing (12) and a

15 reset position with the exposed end spaced closer to 
the housing (12) than in the latched position,

where when said reset button (51) is in said 
latched position and said protector is in said 
protecting position, manual movement of said reset

20 button (51) toward said reset position will cause said 
lock release camming surface (52) of said reset button 
(51) to move said locking pawl spring (42) from said 
locking position toward said release position and will 
then allow said locking pawl spring (42) to engage said

25 lock release shoulder surface (53) to afford movement 
of the protector relative to the cannula, and

then when said protector (31) is pressed against 
tissue, the resistance of the tissue will cause said 
protector (31) to move axially toward said retracted

30 position to afford piercing of tissue, and will cause 
said camming surfaces (41) on said carrier (37) to move 
said locking pawl spring (42) away from engagement with 
said lock release shoulder surface (53) to thereby 
afford movement of said locking pawl spring (42) from

35 said release position toward said locking position when
said biasing means causes said protector (31) to move
to said protecting position after resistance from the
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tissue is released upon movement of the cannula into an 
abdominal cavity of a patient.

12. A safety pneumoneedle according to claim
5 11 wherein said carrier (37) comprises a carriage

portion, a sealing flange (38) and said latching member 
(39) ;

said sealing flange (38) has a surface opposite a 
sealing surface (9) of the housing (12),

10 said latching member (39) comprises a pair of
spaced guide members defining a groove therebetween; 
and

said reset button (51) comprises a body portion 
having an inner end opposite said exposed end, a pair

15 of slots (56) for receiving said guide members, and a 
reinforcing rib (57) adapted to be received in the 
groove between said guide members.

13. A safety pneumoneedle according to claim 12
20 wherein said body portion of said reset button (51) has 

a notch surface generally adjacent said inner end and 
an opposite shoulder surface axially spaced from said 
notch surface and disposed closer to said inner end 
than said lock release shoulder surface,

25 said biasing means comprises a coil spring
situated about said housing axis and having first and 
second ends with the first end fixed to said notch 
surface of said reset button (51) and with said second 
end fixed to said surface of said sealing flange of

30 said carrier opposite its sealing flange surface, 
wherein after said camming surface of said

protector assembly moves said locking pawl spring from 
engagement with lock release shoulder surface, but 
before said locking pawl spring engages said first

35 abutment end surface of said protector assembly, said 
distal end of said locking pawl spring engages said 
opposite shoulder surface of said reset button until
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said protector assembly moves to said protecting 
position.

14. A safety pneumoneedle through which the
5 abdomen can be inflated with fluid such as insufflating 

gas, said pneumoneedle comprising:
a housing (12) having front and rear ends, 

exterior surfaces adapted to be manually grasped, inner 
surfaces defining an elongate cavity having a fluid

10 passageway portion,
a non-removable cannula (20) having a proximal end 

sealingly and fixedly attached to said housing, and a 
sharpened distal end (22) adapted to pierce tissue;

a protector assembly (30) having a closed blunt 
15 distal end (32), a first abutment end surface, and

including a camming surface;
said protector assembly (30) being movable

relative to said cannula between a protecting position 
with the blunt distal end of the protector assembly

20 extending beyond the sharp distal end of the cannula to 
restrict engagement between tissue and said sharp 
distal end of the cannula, and a retracted position 
with portions of said sharp distal end of said cannula 
extending beyond said blunt distal end of said

25 protector assembly to afford puncture of tissue; and
latching and release means for positively locking

said protector assembly in said protecting position and 
for releasing the protector assembly after it has been 
locked in the protecting position.

30
15. A pneumoneedle according to claim 14 wherein 

said latching and release means comprise a locking pawl 
spring (42) fixedly attached at a proximal end to said 
housing (12) and having a distal end, said locking pawl

35 spring being mounted for movement between a locking
position with the distal end of the pawl spring engaged
with the first abutment end surface of the protector

1
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assembly to prevent axial movement of the protector 
assembly (30) relative to said cannula (20) and to lock 
the protector assembly in the protecting position, and 
a release position with the distal end of the locking

5 pawl spring spaced from the first abutment end surface 
of the protector assembly (30) to afford relative axial 
movement between the protector assembly and the cannula 
to afford piercing of tissue by the sharp end of the 
cannula, said locking pawl spring being biased toward

10 said locking position;
a reset button member (50) having an exposed end

adapted to be manually pressed, a lock release camming 
surface, and a lock release shoulder surface,

portions of said reset button being axially 
15 slidable within said cavity for movement between a

latched position with the exposed end of the reset 
button spaced from the front end of the housing and a 
reset position with the exposed end of the reset button 
closer to the front end of the housing than in the

20 latched position;
biasing means (60) for biasing said protector 

assembly toward said protecting position and for 
biasing said reset button toward said latched position; 
and

25 wherein when said reset button is in said latched
position and said protector assembly is in said 
protecting position, manual movement of said reset 
button toward said reset position will cause said lock 
release camming surface of said reset button to move

30 said locking pawl spring from said locking position 
toward said release position and will then allow said 
locking pawl spring to engage said lock release 
shoulder surface to afford movement of the protector 
assembly relative to the cannula, and

then when said blunt end (32) of said protector
assembly (30) is pressed against tissue, the resistance
of the tissue will cause said protector assembly (30)

35
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to move axially toward said retracted position to 
afford the piercing of tissue by said sharpened end of 
said cannula, and will cause said camming surfaces on 
said protector assembly to move said locking pawl

5 spring away from engagement with said lock release 
shoulder surface to thereby afford movement of said 
locking pawl spring from said release position toward 
said locking position when said biasing means causes 
said protector assembly to move to said protecting

10 position after resistance from the tissue is released 
upon movement of the cannula into the abdominal cavity.

16. A pneumoneedle according to claim 14 wherein 
said cavity includes a fluid conduit (8) disposed at an

15 angle relative to the longitudinal axis (A) of said 
housing (12).

20

25

30

17. A pneumoneedle according to claim 16 wherein 
said protector assembly (30) comprises a carrier (37) 
including a carriage portion, a sealing flange and a 
p-riir of latching members;

said sealing flange has a sealing surface; 
said latching members comprise a pair of spaced

guide members defining a groove therebetween; and
said reset button comprises a body portion having

an inner end opposite said exposed end, a pair of slots 
(56) for receiving said guide members, and a 
reinforcing rib (57) adapted to be received in the 
groove between said guide members.

18. A safety pneumoneedle according to claim 17 
wherein said body portion of said reset button has a 
notch surface generally adjacent said inner end and an 
opposite shoulder surface axially spaced from said

35 notch surface and disposed closer to said inner end
than said lock release shoulder surface,

I
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said biasing means (60) comprises a coil spring 

having first and second ends with the first end fixed 
to said notch surface of said reset button and with 
said second end fixed to said sealing flange,

5 wherein after said camming surface of said
protector assembly (30) moves said locking pawl spring 
(60) from engagement with said lock release shoulder 
surface, but before said locking pawl spring engages 
said first abutment end surface of said protector

10 assembly, said distal end of said locking pawl spring 
engages said opposite shoulder surface of said reset 
button until said protector assembly (30) moves to said 
protecting position.

19. A pneumoneedle substantially as described herein with 
reference to the accompanying drawings.

DATED this TWENTY-THIRD day of NOVEMBER 1992

Minnesota Mining and Manufacturing Company

Patent Attorneys for the Applicant 
SPRUSON & FERGUSON
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Locking Pneumoneedle

ABSTRACT
’ A pneumoneedle (10) through which the abdomen
can be inflated with fluid such as insufflating gas is 

5 described. The pneumoneedle (10) comprises a housing (12) 
having inner surfaces (17) defining an elongate cavity 
having a fluid passageway portion. The pneumoneedle (10) 
includes a cannula (20)having a sharpened distal end (22) 
for piercing tissue. A protector (3 3) is present which 

10 has a closed blunt distal end (32). The protector (31) is 
movable relative to the cannula (20) between a protecting 
position with the blunt distal end (32)of the protector 
(31) extending beyond the sharp distal end(22)of the 
cannula (2 0) to restrict engagement between tissue and 
the sharp distal end (22) of the cannula (20), and a 
retracted position with portions of the sharp distal 
end (22) of the cannula (20) extending beyond the blunt 
distal end (32) of the protector (33) to afford puncture of 
tissue. The pneumoneedle (10) also includes a latching 
mechanism for positively locking the protector (3 2) and 
cannula (20) in the protecting position after the cannula 
(2 0) has pierced tissue. Additionally, the pneumoneedle
(10) may include a release mechanism for releasing the 
latching mechanism when the cannula (20) and protector (3 3) 
are locked in the protecting position.

(Figure 1)

25
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