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MULTIPLE BIOPSY DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority to US. Provisional 
Application No. 61/317,036 ?led Mar. 24, 2010, the entirety 
of Which is incorporated herein. 

FIELD OF INVENTION 

[0002] The present application relates to a biopsy device. 
More particularly, the present application relates to an endo 
scopic biopsy device con?gured to take multiple tissue 
samples. 

BACKGROUND 

[0003] Endoscopic biopsy procedures may be performed 
With an endoscope and an endoscopic biopsy forceps device. 
The endoscope is a long ?exible tube With various optical 
features allowing for visualiZation and having a narroW 
lumen through Which the biopsy forceps device is inserted. 
Known biopsy forceps devices for endoscope use include a 
long ?exible cannula having a pair of opposed jaWs at the 
distal end and manual actuation means at the proximal end. 
Manipulation of the actuation means opens and closes the 
jaWs. 
[0004] During a biopsy tissue sampling operation, an 
operator guides the endoscope to the biopsy site While vieW 
ing a video image of the site. When the device is inserted into 
the endoscope With the opposed jaWs extending from the 
narroW lumen of the scope, the operator can position the jaWs 
around a tissue to be sampled and manipulate the actuation 
means so that the jaWs close around the tissue. The normal 
closing action of the jaWs may sever a tissue sample and in 
some cases, the operator may need to apply an additional 
pulling or closing force to sever a tissue sample. In one knoWn 
single biopsy embodiment, the operator must ?rst deliver the 
jaWs to the tissue site via the endoscope lumen, sever the 
tissue sample With the jaWs, WithdraW the biopsy forceps 
device from the endoscope, and open the jaWs to collect the 
single biopsy tissue sample from Within. 
[0005] With the single biopsy embodiment, the device must 
be repeatedly inserted, actuated, and WithdraWn to acquire 
multiple tissue samples in a one-at-a-time manner. In another 
knoWn embodiment of a multiple biopsy device, suction is 
used to retrieve the tissue sample While the distal end of the 
biopsy forceps device remains in the patient. In yet another 
embodiment, a suction passage is added to the biopsy device 
so that each biopsy sample can be WithdraWn out of from the 
patient and retrieved from outside of the patient Without With 
draWing the instrument. 

SUMMARY 

[0006] A biopsy device includes a ?rst jaW and a second jaW 
pivotally connected to the ?rst jaW through a pivot. The sec 
ond jaW has a lever arm extending rearWard from the pivot 
When the second jaW is closed. A Wire having an end is 
connected to the lever arm of the second jaW. A suction tube 
is disposed betWeen the ?rst and second jaW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] In the accompanying draWings, structures are illus 
trated that, together With the detailed description provided 
beloW, describe exemplary embodiments of the claimed 
invention. 
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[0008] In the draWings and description that folloWs, like 
elements are identi?ed With the same reference numerals. The 
draWings are not to scale, and the proportion of certain ele 
ments may be exaggerated for the purpose of illustration. 
[0009] FIG. 1 is a perspective vieW of one embodiment of 
an endoscopic biopsy assembly; 
[0010] FIG. 2A is a ?rst perspective vieW of a distal end of 
one embodiment of a biopsy forceps device of the endoscopic 
biopsy assembly, shoWing jaWs in an open position; 
[0011] FIG. 2B is a second perspective vieW of the distal 
end of the biopsy forceps device, shoWing jaWs in a closed 
position; 
[0012] FIG. 2C is a top plan vieW of one embodiment ofa 
movable jaW of the biopsy forceps device; 
[0013] FIG. 2D is a top plan vieW of one embodiment ofa 
stationary jaW of the biopsy forceps device; 
[0014] FIG. 3 is a cross-section of the distal end of the 
biopsy forceps device; 
[0015] FIG. 4 is a partial perspective vieW of one embodi 
ment of a catheter and Wire assembly of the endoscopic 
biopsy assembly; 
[0016] FIG. 5 is a perspective vieW of an alternative 
embodiment of a catheter assembly of the endoscopic biopsy 
assembly; 
[0017] FIG. 6 is a front vieW of another alternative embodi 
ment of a catheter of the endoscopic biopsy assembly; 
[0018] FIG. 7 is a side vieW of one embodiment of a con 
nector and actuation handle of the endoscopic biopsy assem 
bly; 
[0019] FIG. 8 is a perspective vieW of assembled connect 
ing components con?gured to be housed in the connector; 
[0020] FIG. 9 is a cross-section of the connector of the 
endoscopic biopsy assembly; 
[0021] FIG. 10 is a cross-section of an alternative embodi 
ment of a connector of an endoscopic biopsy assembly; 
[0022] FIG. 11 is a perspective vieW of one embodiment of 
a housing in the alternative embodiment of the connector; 
[0023] FIG. 12 is a perspective vieW of an alternative 
embodiment of an endoscopic biopsy assembly; 
[0024] FIGS. 13A-C are cross-sections of a biopsy forceps 
device in the alternative embodiment of the endoscopic 
biopsy assembly, at various stages of taking a biopsy sample; 
[0025] FIG. 14 is a cross-section of another alternative 
embodiment of a biopsy forceps device, taking a biopsy 
sample; and 
[0026] FIG. 15 is a cross-section of another alternative 
embodiment of a biopsy forceps device, taking a biopsy 
sample. 

DETAILED DESCRIPTION 

[0027] FIG. 1 is a perspective vieW of one embodiment of 
an endoscopic biopsy assembly 100. The endoscopic biopsy 
assembly 100 is for use With an endoscope (not shoWn) and 
includes a biopsy forceps device 200 disposed therein. The 
endoscope may be any knoWn endoscope. In one knoWn 
embodiment, the endoscope is an Olympus 160-series endo 
scope. 
[0028] A catheter 205 is operatively connected to the 
biopsy forceps device 200, and passes through the endoscope 
and a connector 300, to a sample collection chamber 105. In 
the illustrated embodiment, the collection chamber includes a 
tube 110, having an aperture for receiving a tray 115 With a 
handle. The tray 115 may be slidably removed from the 
aperture. In one embodiment, the tray 115 may be held in 
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place by a locking mechanism (not shown). Such a locking 
mechanism may include a pivoting or ?exible member and a 
projection that is received in an aperture of the handle of the 
tray 115. 
[0029] In the illustrated embodiment, the tray 115 has a 
single sample receiving surface. In an alternative embodi 
ment (not shoWn), the tray includes one or more dividers that 
de?ne a plurality of sample receiving surfaces. The dividers 
may be Walls that extend upWards from a bottom surface of 
the tray, or the dividers may be indentations formed in the 
bottom surface of the tray. Such a tray may be moved Within 
the sample collection chamber 105, such as by sliding, piv 
oting, or rotating, to receive samples on the different sample 
receiving surfaces. 
[0030] Alternatively, the sample collection chamber 105 
may be any existing collection chamber. In one knoWn 
embodiment (not shoWn), the sample collection chamber 105 
is a polypectomy trap adapter commercially available under 
the name ETRAP polyp trap and soldby U.S. Endoscopy. The 
sample collection chamber 105 may include multiple com 
ponents constructed of polymeric materials, such as thermo 
plastic elastomers or clear rigid plastic. 
[0031] An actuation handle 400 is also operatively con 
nected to the biopsy forceps device 200 through connector 
300. As Will be described in further detail beloW, the actuation 
handle 400 includes a sliding member and a shaft. The sliding 
member may be manually translated along the shaft, Which 
causes the biopsy forceps device 200 to open and close. The 
actuation handle 400 may be constructed of metal or a poly 
meric material, such as acrylonitrile butadiene styrene 
(“ABS”) plastic. 
[0032] In the illustrated embodiment, the sample collection 
chamber 105, connector 300, and actuation handle 400 are 
spaced from each other. In alternative embodiments (not 
shoWn) one or more of the sample collection chamber 105, 
connector 300, and actuation handle 400 may be directly 
attached to each other. Such attachments may be permanent 
attachments or releasable attachments. For example, in one 
embodiment (not shoWn), the sample collection chamber 105 
is ?xedly or releasably attached to the actuation handle 400. 
In another embodiment (not shoWn), the sample collection 
chamber 105 is releasably attached to the connector 300. In 
yet another embodiment, the connector 300 is releasably 
attached to the actuation handle 400. Releasable attachments 
may be formed by clips, VELCRO, snaps, threaded connec 
tors, or other knoWn releasable connectors. Fixed attachments 
may be formed by adhesive, bolts, rivets, Welds, and other 
knoWn ?xed connectors. A ?xed attachment may also be 
formed by molding tWo or more components as a single 
component. 
[0033] In the illustrated embodiment, a suction device (not 
shoWn) is connected to a suction end S of a tube T, and the 
tube T is operatively connected to the sample collection 
chamber 105. A valve V is disposed along tube T. When the 
suction device is turned on and the valveV is open, suction is 
applied through the tube T, and through the sample collection 
chamber 105 and catheter 205 to the distal end of the biopsy 
forceps device 200. The tray 115 in the sample collection 
chamber 105 includes a plurality of apertures, so as not to 
interrupt suction along the tube T to the biopsy forceps device 
200. When the suction device is turned on and the valve V is 
closed, suction is only applied through a portion of the tube T. 
[0034] In the illustrated embodiment, the valve V is biased 
in a closed position and is opened by a manually operated 
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push button. In the illustrated embodiment, the valve is a 
trumpet valve. In an alternative embodiment (not shoWn), the 
valve is opened by a foot pump or a clamp. In another alter 
native embodiment (not shoWn) the valve is disposed on the 
sample collection chamber 105 or the catheter 205. 

[0035] In operation, the operator guides the endoscope to 
the biopsy site While vieWing the biopsy site through various 
optical features alloWing for visualiZation. The operator posi 
tions the biopsy forceps device 200 at a desired location and 
actuates the actuation handle 400 to open the biopsy forceps 
device 200. The operator optionally applies suction through 
the biopsy forceps device 200 by opening the valve V. Apply 
ing suction at this time may cause “tenting” of the tissue, thus 
facilitating the taking of a sample. The operator then actuates 
the actuation handle 400 to close the biopsy forceps device 
200 around a tissue sample. The act of closing the biopsy 
forceps device 200 may sever the tissue sample in some 
instances. In other instances, the operator may need to apply 
force to WithdraW the biopsy forceps device 200 from the 
biopsy site. This additional force may help to sever the tissue 
sample from the site. After the sample has been severed, if the 
valve V has not been previously opened, the operator opens 
the valveV to apply suction. The suction evacuates the sample 
from the biopsy forceps device 200 and draWs it through the 
catheter 205 to the sample collection chamber 105. The valve 
V may be opened before or after the actuation handle 400 is 
actuated. 

[0036] The endoscopic biopsy assembly 100 may be oper 
ated by one or more operators. For example, a ?rst operator 
may guide the endoscope, a second operator may actuate the 
actuation handle 400, a third operator may open and close the 
valve V, and a fourth operator may retrieve the tissue sample 
from the sample collection chamber 105. Alternatively, a 
single operator may perform each of these tasks. As another 
alternative, tWo or three operators may operate the endo 
scopic biopsy assembly 100, With each operator performing 
one or more tasks. 

[0037] FIGS. 2A and 2B illustrate ?rst and second perspec 
tive vieWs of the biopsy forceps device 200 connected to a 
catheter 205. The biopsy forceps device 200 includes a sta 
tionaryjaW 210 having fenestration 215 and movable jaW 220 
also having fenestration 225. In alternative embodiments (not 
shoWn), the stationary jaW 210, movable jaW 220, or both are 
solid and do not include fenestrations. In another alternative 
embodiment (not shoWn), but jaWs are movable. 
[0038] FIGS. 2C and 2D illustrate top plan vieWs of the 
movable jaW 220 and the stationary jaW 210. Referring noW to 
FIGS. 2A-D, each of the stationary jaW 210 and movable jaW 
220 have sharpened edges con?gured to cut tissue. The sharp 
ened edges may be continuous edges or serrated edges. In the 
illustrated embodiment, each of the stationary jaW 210 and 
movable jaW 220 have a radial curve and are cup shaped. In 
alternative embodiments (not shoWn), the jaWs may have 
non-radial curves, or straight edges that form a geometric 
shape. 
[0039] Each of the stationary jaW 210 and movable jaW 220 
may be formed by a metal injection molding (“MIM”) or 
other processes including, but not limited to, stamping, laser 
Welding, sintering, and molding. The jaWs may be con 
structed of stainless steel, aluminum, titanium, ceramics, 
plastics, or other knoWn materials. 

[0040] The catheter 205 may be constructed of a polymeric 
material, such as TEFLON, polyethylene, polypropylene, 



US 2011/0237975 A1 

nylon, polyetherether keytone (PEEK), and other polymeric 
materials. The catheter 205 may be formed by an extrusion 
process. 
[0041] The movable jaW 220 is connected to the stationary 
jaW 210 by a pivot 230. In the illustrated embodiment, the 
pivot 230 includes tWo posts that extend from the movable 
jaW 220 and are seated in corresponding apertures of the 
stationary jaW 210. In an alternative embodiment (not 
shoWn), the pivot 230 includes tWo posts that extend from the 
stationary jaW 210 and are seated in corresponding apertures 
of the movable jaW 220. In another alternative embodiment 
(not shoWn), both the stationary jaW 210 and the movable jaW 
220 include a pair of corresponding apertures, and a pin is 
inserted therein to form a pivot. In each such embodiment, the 
pivot may be positioned so as not to interfere With a passage 
Way for tissue samples. In such embodiments, the pivot may 
be described as an external pivot. Alternatively, the pivot may 
cross such a passageway. 

[0042] The biopsy forceps device 200 further includes suc 
tion tubing 235 having a ?rst end disposed Within the chamber 
formed by stationary jaW 210 and movable jaW 220. In the 
illustrated embodiment, the end of the suction tubing 235 is 
positioned forWard of the pivot 230, such that When the mov 
able jaW 220 is opened, the ?rst end of the suction tubing 235 
may directly contact tissue. An operator may choose to apply 
suction prior to taking a tissue sample, such that When the 
valve V is open and suction is applied through the suction 
tubing 235, the tissue that is in direct contact With the suction 
tubing 235 is raised. This may be referred to as “tenting.” The 
tenting process pulls tissue betWeen the jaWs, so that When the 
movable jaW 220 is closed, the sharpened edges of the jaWs 
may sever the tented tissue and capture a sample betWeen the 
jaWs. An additional backwards force may also be required to 
sever the tissue sample. The tissue sample is subsequently 
draWn doWn the catheter by the applied suction. 
[0043] In one embodiment, the suction tubing 235 is an 
insert that extends partially into the catheter. In an alternative 
embodiment, the suction tubing 235 extends the length of the 
catheter. 
[0044] The movable jaW 220 further includes a lever arm 
240 having an aperture 245. A Wire 250 engages the lever arm 
240 through the aperture 245, such that manipulation of the 
Wire 250 moves the lever arm 240 about the pivot 230, causing 
the movable jaW 220 to open and close. The Wire 250 may be 
manipulated through the actuation handle 400. 
[0045] FIG. 3 illustrates a cross-section of the biopsy for 
ceps device 200.As canbe seen in this vieW, the stationary jaW 
210 further includes a ledge 255 disposed opposite the cutting 
surface of the stationary jaW 210. The ledge 255 may be 
created during the manufacturing process to form apertures in 
the stationary jaW 210 to accept the posts of the movable jaW 
220. In one embodiment, a staking operation is performed to 
bend the ledge 255. In the illustrated embodiment, the ledge 
255 forms a stop, thereby de?ning the arc through Which the 
movable jaW 220 may pivot. Alternatively, the ledge 255 may 
be dimensioned so as not to interfere With the pivoting of the 
movable jaW 220. 
[0046] With continued reference to FIG. 3, the aperture 245 
in the lever arm 240 forms a socket that engages a ball 260 at 
the end of the Wire 250. During the manufacturing process, 
the outer edges of the aperture 245 may be crimped or other 
Wise closed around the ball 260 after the Wire is received, such 
that the ball Will remain housed in the socket formed by 
aperture 245 during operation of the endoscopic biopsy 
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assembly 100. In one embodiment, a staking operation is 
performed to secure the ball 260 in the socket. In an altema 
tive embodiment (not shoWn), a stop is formed on the Wire on 
the opposite side of the lever arm, such that the lever arm is 
sandWiched betWeen the ball 260 and the stop. 

[0047] In the illustrated embodiment, the distal end of the 
suction tubing 235 is slightly spaced from the distal end of the 
jaWs 210, 220. In an alternative embodiment (not shoWn), the 
distal end of the suction tubing 235 may be positioned adja 
cent the distal end of the jaWs 210, 220. In another alternative 
embodiment (not shoWn), the distal end of the suction tubing 
235 may be further spaced from the distal end of the jaWs 210, 
220, such that the suction tubing 235 is beloW the ball 260 of 
the Wire 250. In one knoWn embodiment, the position of the 
suction tubing 235 may be varied before or during an opera 
tion. 

[0048] FIG. 4 illustrates a partial perspective vieW of one 
embodiment of a catheter assembly 270. In this embodiment, 
the catheter assembly includes the catheter 205 and suction 
tubing 235. The suction tubing 235 may be a separate com 
ponent or it may be integral With the catheter 205. The cath 
eter 205 may be constructed of a polymeric material such as 
polytetra?uoroethylene (“PTFE”). The suction 235 tubing 
may also be constructed of a polymeric material such as 
PTFE. 

[0049] The center of the suction tubing 235 is a holloW 
passageWay 265 through Which tissue samples may be draWn. 
The holloW passageWay 265 is operatively connected to the 
suction device, such that When the suction device is turned on 
and the valve V is open, suction Will be applied to the pas 
sageWay 265 and draWs a severed tissue sample to the capture 
container 105. 

[0050] In the illustrated embodiment, the catheter 205 fur 
ther includes a pair of lumens 275a,b con?gured to receive the 
Wire 250. Although only one of the lumens (27511) is used, tWo 
lumens are formed for manufacturing purposes. Additionally, 
a pair of corresponding grooves 28011,!) are formed on the 
suction tubing 235. The grooves 28011, b may extend the entire 
length of the suction tubing 235, or may only extend along a 
portion of the suction tubing 235. The corresponding grooves 
28011,!) are aligned With the lumens 27511,!) and may restrict 
lateral movement of the Wire 250. The inclusion of a lumen 
275 for the Wire 250 that is separate from the passageWay 235 
ensures that the tissue sample has a clear travel path to the 
collection chamber 105. HoWever, it should be understood 
that the lumen 275 is optional and that the Wire may be 
disposed along the passageWay 235. 
[0051] Additionally, the catheter 205 includes a pair of 
notches 28511,!) or other apertures con?gured to receive tangs 
290 of the stationary jaW 210 (as shoWn in FIG. 2D). The 
notches 285a,b may extend for a portion of the catheter 205, 
or they may extend the entire length of the catheter 205. 
During assembly of the biopsy forceps device 200, adhesive 
may be placed in the notches 285a,b such that the jaWs are 
thereby a?ixed to the catheter 205. Where adhesive is to be 
used, the surface may be scored to aid inbonding. The notches 
285a,b serve as an anchor point for the base of the stationary 
jaW 210 and prevents the jaWs from rotating relative to the 
catheter. 

[0052] In an alternative embodiment (not shoWn), the 
notches 28511,!) are replaced With an annular groove con?g 
ured to receive a ?ange of the jaWs. In another alternative 
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embodiment (not shown), the catheter does not include 
notches or a groove, and the jaws are glued, Welded, or oth 
erWise af?xed to the catheter. 
[0053] FIG. 5 illustrates a perspective vieW of an alternative 
embodiment of a catheter assembly 500. In this embodiment, 
the catheter assembly includes the catheter 505 and suction 
tubing 510, Wherein the suction tubing 510 is a separate insert 
that is received in a holloW passageWay 515 of the catheter 
505. The center of the suction tubing 510 is also a holloW 
passageWay 520 for tissue samples. 
[0054] In the illustrated embodiment, the catheter 505 fur 
ther includes a lumen 525 con?gured to receive a Wire. The 
inclusion of a lumen 525 for the Wire ensures that the tissue 
sample has a clear travel path to the collection chamber 105. 
[0055] FIG. 6 illustrates a front vieW of an alternative 
embodiment of a catheter. Catheter 605 may be employed in 
catheter assembly 270 or 500, or other variations. The cath 
eter 605 includes a holloW passageWay 610. The catheter 605 
does not include any lumens for a Wire. Instead, the Wire may 
be disposed along the passageWay 610. 
[0056] FIG. 7 illustrates a side vieW of one embodiment of 
a connector 300 and actuation handle 400 of the endoscopic 
biopsy assembly 100. The connector 300 is a substantially 
“y-shaped” component, having a major chamber 305 and a 
minor chamber 310. The catheter 205 passes through the 
major chamber 305 to the sample collection chamber 105. A 
cable 315 leads from the minor chamber 310 to the actuation 
handle 400. 
[0057] The actuation handle 400 includes a shaft 405 hav 
ing a distal end 410 and a proximal end 415. In the illustrated 
embodiment, the proximal end 415 has a ?rst ring 420 
attached thereto. The ?rst ring 420 is con?gured to receive an 
operator’s thumb or ?nger. HoWever, it should be understood 
that the ring may be omitted or replaced With a transversely 
oriented member. 
[0058] A sliding member 425 is slidably mounted to the 
shaft 405. In the illustrated embodiment, the sliding member 
425 includes a second ring 430 and a third ring 435, each 
con?gured to receive an operator’s ?nger or thumb. Alterna 
tively, the sliding member 425 may be a spool, or include a 
transversely oriented member in lieu of rings. 
[0059] A proximal end of the Wire 250 is ?xedly attached to 
the sliding member 425. When the sliding member is trans 
lated toWards the proximal end 415 of the shaft 405, the Wire 
250 is refracted. This retraction causes the ball 260 at the 
opposite end of the Wire 250 to pull the lever arm 240 of the 
movable jaW 220, Which causes the movable jaW 220 to pivot 
toWards the closed position. Likewise, When the sliding mem 
ber is translated toWards the distal end 410 of the shaft 405, 
the Wire 250 is pushed forWard. This movement causes the 
ball 260 at the opposite end of the Wire 250 to push the lever 
arm 240 of the movable jaW 220, Which causes the movable 
jaW 220 to pivot toWards the open position. 
[0060] FIG. 8 illustrates a perspective vieW of assembled 
connecting components disposed Within the connector 300. 
In this embodiment, the catheter 205 connected to the biopsy 
forceps device 200 includes a ?rst catheter 205a and a second 
catheter 2051). End portions of each of the ?rst and second 
catheters 20511, b are disposed in an aligning member 320. The 
aligning member 320 is a holloW rod having an elongated 
cavity to receive the ?rst and second catheters 205a,b. The 
aligning member 320 further includes a side opening 325. In 
the illustrated embodiment, the side opening 325 is formed by 
a chamfer extending doWnWards to the cavity and outWards to 
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an end of the aligning member 320. In an alternative embodi 
ment (not shoWn), the side opening may extend the entire 
length of the aligning member 320. In another alternative 
embodiment (not shoWn), the side opening may be a hole or 
slot that does not extend to an end of the aligning member 
320. 
[0061] The connecting components may be assembled in 
the folloWing manner. A ?rst end of the ?rst catheter 20511 is 
inserted into a ?rst end of the aligning member 320. The ?rst 
catheter 205a may be a?ixed in its position With adhesive, or 
by a press ?t. The ?rst end of the ?rst catheter 205a includes 
a notch 330 that provides an exit for the cable 315. The ?rst 
catheter 20511 is positioned such that the notch 330 and the 
cable 315 are accessible through the side opening 325 of the 
aligning member 320. In the illustrated embodiment, a ?ap of 
the catheter remains in place over the notch 330. This ?ap 
may shield the Wire from adhesive that is applied during 
assembly. 
[0062] A ?rst end of the second catheter 20519 is then 
inserted into a second end of the aligning member 320, such 
that it abuts the ?rst end of the ?rst catheter 20511. The second 
catheter 2051) may be af?xed in its position With an adhesive 
or by a press ?t. 

[0063] FIG. 9 illustrates a cross-section of the connector 
300.As explained above, the ?rst and second catheters 205a,b 
pass through the major chamber 305 of the connector 300. A 
?rst outer tube 335 surrounds the catheter 205 at a front end of 
the major chamber 305, forWard from the aligning member 
320. A second outer tube 340 surrounds the catheter 205 at a 
rear end of the major chamber 305. The ?rst and second outer 
tubes 335, 340 may prevent crimping or strains on the catheter 
205 near the connector 300. In an alternative embodiment 
(not shoWn), a single outer tube may extend through the entire 
connector 300. In another alternative embodiment (not 
shoWn), no outer tubes are included. 

[0064] As further explained above, a cable 315 extends 
from the minor chamber 310. A portion of the cable 315 is 
shoWn in cutaWay for illustrative purposes. The cable 315 
may be a sheath spring having tubing 345 disposed therein. In 
one embodiment, the tubing 345 is PEEK tubing. The Wire 
250 is disposed Within the cable 315. The Wire 250 extends 
from the sliding member 425 of the actuation handle 400, 
through the cable 315 and the minor chamber 310, and joins 
the catheter 205 inside the major chamber 305 of the connec 
tor 300. The Wire 250 either extends through a lumen or the 
holloW passageWay in the catheter 205. The cable 315 may act 
as a dampener that prevents the sliding member 425 of the 
actuation handle 400 from being translated too quickly or 
violently. 
[0065] In the illustrated embodiment, the minor chamber 
310 extends from the major chamber 305 at an angle of 
approximately 15°. In alternative embodiment, the minor 
chamber 310 may extend from the major chamber at an angle 
betWeen 5° and 60°. A smaller angle may be preferable to 
prevent crimping of the Wire 250. 
[0066] In the illustrated embodiment, the major chamber 
305 also includes a steriliZation hole 350. The sterilization 
hole 350 is con?gured to receive steriliZing material, such as 
ethylene oxide, as may be needed or desired. 
[0067] FIG. 10 illustrates a partial cross-section of an alter 
native embodiment of a connector 700 of an endoscopic 
biopsy assembly. The connector 700 is substantially the same 
as the connector 300, except for the differences described 
herein. Like reference numbers indicate like components. 
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The connector 700 includes a major chamber 705 having an 
enlarged cavity portion 710 sized to accept a housing 715. 
The housing 715 surrounds portions of the aligning member 
320, the ?rst catheter 205a, and the second catheter 205b. 
[0068] FIG. 11 illustrates a perspective vieW of the housing 
715. The housing 715 has a through hole 720 and tapered ends 
725, 730, and may form a seal around the enclosed compo 
nents. As best shoWn in FIG. 10, a distal end of the housing 
715 surrounds a cylindrical distal end of aligning member 320 
to create a seal thereWith. If desired, small gaps or clearances 
can be ?lled With adhesive, grease, sealing compounds and 
the like to create an air-tight seal. A proximal end of aligning 
member 320 includes the side opening 325 (see FIG. 8). The 
side opening 325 creates a gap betWeen housing 715 and 
second catheter 20519 for the passage of an “S” portion of 
cable 315. While not shoWn, the gap may be ?lled around the 
cable 315 With a seal 316 such as an elastomeric seal or 
adhesive. The cable 315 may also be lubricated to prevent 
sticking With the seal 316. In an alternative embodiment (not 
shoWn), the ends of the housing are straight. 
[0069] The housing 715 may be constructed of a polymeric 
material such as but not limited to ABS or any one of a number 

of metals. In one embodiment, the housing 715 is constructed 
at least partially of rubber to aid in sealing the enclosed 
components. In an alternative embodiment (not shoWn), 
o-rings or other seals may be disposed Within the housing. 
[0070] FIG. 12 illustrates a perspective vieW of an alterna 
tive embodiment of an endoscopic biopsy assembly 800. The 
endoscopic biopsy assembly 800 is substantially the same as 
the endoscopic biopsy assembly 100 shoWn in FIG. 1, except 
for the differences described herein. Like reference numbers 
indicate like components. 
[0071] The endoscopic biopsy assembly 800 includes a 
radio frequency (RF) generator 805 connected to the actua 
tion handle 400. In this embodiment, at least one of the jaWs 
210, 220 is formed from an electrically conductive material, 
such as stainless steel, and the RF generator 805 is in electri 
cal communication With the electrically conductive jaW. In 
one particular embodiment, both jaWs 210, 220 are formed 
from an electrically conductive material. In FIG. 12, handle 
400 includes an RF connector socket positioned distal to a 
dual ring portion of the handle. The RF connector socket is 
electrically connected to the jaWs 210, 220 via at least Wire 
250 for the delivery of RF energy to the jaWs. 
[0072] In this embodiment, the RF generator 805 is in elec 
trical communication With at least one of the jaWs 210, 220 
through the Wire 250. The RF generator 805 is also in elec 
trical communication With an actuator 810 that is used by the 
surgeon to deliver RF energy When required. When the actua 
tor is activated, RF energy is provided to at least one of the 
jaWs 210, 220 that can cauteriZe or cut the tissue. The RF 
generator 805 may include a Wave form selection sWitch (not 
shoWn) that alloWs an operator to select betWeen a cauteriZing 
Waveform and a cutting Waveform. In the illustrated embodi 
ment, the actuator 810 is a foot pedal. HoWever, it should be 
understood that any actuator may be employed, such as but 
tons, dials, and sWitches. 
[0073] In the illustrated embodiment, the RF generator 805 
has a ?rst pole 815 (i.e., a positive pole) and a second pole 820 
(i.e., a negative pole or a ground pole). In the illustrated 
embodiment, only the ?rst pole 815 is in electrical commu 
nication With at least one of the jaWs 210, 220, making the 
biopsy forceps device 200 a monopolar device. The second 
pole 820 is connected to a ground pad 825. The pad 825 is 
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placed under the patient to form an electrical ground betWeen 
the patient and the RF generator 805. In alternative embodi 
ments (not shoWn), the second pole 820 may be in electrical 
communication With any conductive object that can contact 
or be placed proximal to a patient. 
[0074] In an alternative embodiment (not shoWn), both 
positive and negative poles are in electrical communication 
With the jaWs 210, 220, making the biopsy forceps device 200 
a bipolar device. In such an embodiment, one of the ?rst and 
second poles 815, 820 is in electrical communication With 
jaW 210 through a ?rst Wire, and the opposite pole is in 
electrical communication With jaW 220 through a second 
Wire. Such an embodiment Will electrically isolate each jaW 
210, 220 and the ?rst and second Wires from electrical contact 
With the other to prevent shorting. To provide an electrical 
path to tissue, each electrically isolated jaW 210, 220 has an 
electrically conductive area exposed in the tissue clamping 
area, such as the horseshoe shaped sharpened edges that are 
shoWn contacted together When the jaWs are fully closed. 
With this embodiment, When the empty jaWs are fully closed, 
the electrical contact areas Will short together, and prevent the 
generator from activating. When tissue is betWeen the 
clamped jaWs, the tissue provides electrical resistance in the 
How path betWeen the exposed sharpened edges, and the 
generator Will actuate and coagulate the clamped tissue. 
[0075] For the bipolar embodiment, each jaW 210, 220 may 
include additional insulation or electrically non-conductive 
materials or coatings. For example, portions of the jaWs may 
be constructed of ceramic or a polymeric material. In one 
exemplary embodiment, but not limited thereto, each jaW can 
be completely ceramic coated With an insulating layer, and 
portions of the insulating layer can be removed (by grinding, 
masking or the like) at the Wire contact area and at the horse 
shoe shaped tissue biting area. In this embodiment, electrical 
energy of one pole is conducted along the insulated Wire, into 
the jaW 210 or jaW 220 at the Wire contact area, and to tissue 
through the exposed horseshoe shaped tissue biting area. 
Such an embodiment may also deliver more focused energy 
that Would not interfere With other electrical devices, such as 
a pacemaker in a patient. 
[0076] FIGS. 13A-C illustrate cross-sections of the biopsy 
forceps device 200 of the alternative embodiment of the endo 
scopic biopsy assembly 800, at various stages of taking a 
biopsy sample. 
[0077] In FIG. 13A, the biopsy forceps device 200 has been 
positioned at a desired location, the jaWs 210, 220 have been 
opened, and a potential tissue sample, such as a polyp, is 
shoWn positioned partially inside the jaWs 210, 220. Once the 
tissue is in the jaWs, suction is applied through suction tubing 
235, Which causes “tenting” or draWing of the tissue at least 
partially into the suction tubing 235 as shoWn. If desired, a 
larger bite of tissue can be taken by pushing the jaWs 210, 220 
farther into the tissue Wall. 

[0078] In FIG. 13B, the operator has actuated the actuation 
handle 400 to close thejaWs 210,220 ofbiopsy forceps device 
200 around a tissue sample as it is being tented and draWn into 
the suction tubing 235. The act of closing the biopsy forceps 
device 200 pinches the “tented” tissue at the base of the polyp 
and in this vieW has fully severed the tissue sample just before 
it is draWn farther into the suction tubing 235 by the applied 
suction. In other instances, the tissue sample may not be 
severed entirely betWeen the jaWs 210, 220 and the operator 
may apply force (i.e., by pulling or shaking) to fully sever the 
tissue sample from the site. In still other instances, the opera 
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tor may activate the RF generator to apply RF energy at the 
jaWs to cut the tissue sample from the site. The operator may 
select a cutting Wave form prior to activating the RF genera 
tor. 

[0079] In FIG. 13C, the closing of the jaWs has failed to 
sever the tissue sample and, the operator is activating the RF 
generator to apply monopolar RF energy at the jaWs to cau 
teriZe the tissue around the site. The operator may select a 
cauteriZing Wave form, such as a square Wave, prior to acti 
vating the RF generator. CauteriZing the site in this manner 
may staunch bleeding caused by the severing, and may also 
kill cancer cells at the site. Because the un-severed sample is 
inside of the jaWs, it is prevented from contacting the nega 
tively charged patient and is not burned When the RF energy 
is applied. The tissue cannot be coagulated because it is 
exposed to only positive RF energy Which travels along the 
external skin of the j aWs and to the negatively charged patient. 
After applying RF energy, the operator elects to pull and 
shake the tissue sample free so that it can be sucked into the 
suction tubing 235 
[0080] FIG. 14 illustrates a cross-section of the biopsy for 
ceps device 200 as it extends from a distal end of an endo 
scope 900, While taking a biopsy sample. The biopsy forceps 
device 200 is the same as biopsy forceps device 200 shoWn in 
FIGS. 1-3, except for the placement Within the endoscope 
900. Like reference numbers indicate like components. 
[0081] The endoscope 900 has a tube 905 that includes a 
?rst lumen 915 that is con?gured to receive the biopsy forceps 
device 200. Catheter 205 is shoWn extending along the ?rst 
lumen 915 of endoscope 900 With the jaWs 210, 220 extend 
ing from the endoscope 910. Endoscope 900 further com 
prises a second lumen 910 in communication With a ?uid 
source for providing irrigation to tissue and to the jaWs 210, 
220. In the illustrated embodiment, a plurality of tissue 
samples have accumulated Within the suction tubing 235 and 
the operator may irrigate the surgical site by providing ?uid 
through the second lumen 915 of the endoscope 900. The 
?uid may be used to clean the biopsy site or used to Wash the 
accumulated tissue samples through the suction tubing 235. 
The ?uid may enter the biopsy forceps device 200 through the 
fenestrations 215, 225 in the jaWs 210, 220. The ?uid entering 
the biopsy forceps device is draWn doWn the suction tubing 
235 When suction is applied, and may aid in Washing or 
draWing the tissue sample doWn the suction tubing 235. 
Exemplary ?uids may include Water, saline, drugs or any 
combination thereof. 
[0082] FIG. 15 illustrates a cross-section of the biopsy for 
ceps device 200 as it extends from the endoscope 900. In this 
vieW, suction is being applied to draW a stuck tissue sample 
doWn the suction tubing 235. If the suction has failed to 
dislodge the stuck biopsy sample, the operator can open and 
close the jaWs 210, 210 to dislodge the tissue sample by 
activating the actuation handle 400. Repeating this opening 
and closing action causes the Wire 250 to move longitudinally 
Within the suction tubing 235 Which may then rub Wire 250 
against the tissue sample and aid in draWing it through the 
suction tubing 235. This method may be effective in dislodg 
ing a tissue sample that has become stuck, and may be per 
formed With or Without irrigation. 
[0083] It should be understood that in various embodi 
ments, many elements of the endoscopic biopsy assembly 
100 can be operably con?gured to be ?exible such as, for 
example, but not limited to: catheter 205, suction tubing 210, 
suction tubing 235, Wire 250, cable 315, tubing 345, and 
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catheter 505. Altemately, one or more of the ?exible elements 
can be substantially rigid such as exemplary catheter 205 or 
any other element of assembly 100. 
[0084] To the extent that the term “includes” or “including” 
is used in the speci?cation or the claims, it is intended to be 
inclusive in a manner similar to the term “comprising” as that 
term is interpreted When employed as a transitional Word in a 
claim. Furthermore, to the extent that the term “or” is 
employed (e.g., A or B) it is intended to mean “A or B orboth.” 
When the applicants intend to indicate “only A or B but not 
both” then the term “only A or B but not both” Will be 
employed. Thus, use of the term “or” herein is the inclusive, 
and not the exclusive use. See, BryanA. Garner, A Dictionary 
of Modern Legal Usage 624 (2d. Ed. 1995).Also, to the extent 
that the terms “in” or “into” are used in the speci?cation or the 
claims, it is intended to additionally mean “on” or “onto.” 
Furthermore, to the extent the term “connect” is used in the 
speci?cation or claims, it is intended to mean not only 
“directly connected to,” but also “indirectly connected to” 
such as connected through another component or compo 
nents. 

[0085] While the present application has been illustrated by 
the description of embodiments thereof, and While the 
embodiments have been described in considerable detail, it is 
not the intention of the applicants to restrict or in any Way 
limit the scope of the appended claims to such detail. Addi 
tional advantages and modi?cations Will readily appear to 
those skilled in the art. Therefore, the application, in its 
broader aspects, is not limited to the speci?c details, the 
representative apparatus and method, and illustrative 
examples shoWn and described. Accordingly, departures may 
be made from such details Without departing from the spirit or 
scope of the applicant’s general inventive concept. 

What is claimed is: 
1. A biopsy assembly comprising: 
a biopsy forceps device having at least one movable jaW, 

Wherein the movable jaW is pivotally connected to a 
stationary jaW by a pivot; 

a connector; 
an actuation handle; 
a catheter extending from the biopsy forceps device and 

through the connector; 
a Wire extending from the actuation handle, through the 

connector and into the catheter, to move the movable 
jaW; and 

a suction device operatively connected to the catheter. 
2. The biopsy assembly of claim 1, further comprising a 

collection chamber operatively connected to the catheter. 
3. The biopsy assembly of claim 2, Wherein the collection 

chamber is con?gured to be connected to the actuation 
handle. 

4. The biopsy assembly of claim 1, further comprising 
suction tubing disposed betWeen the movable jaW and the 
stationary jaW, Wherein an open end of the suction tubing is 
positioned forWard of the pivot. 

5. The biopsy assembly of claim 1, Wherein the connector 
is a substantially y-shaped connector having a major chamber 
and a minor chamber. 

6. The biopsy assembly of claim 5, Wherein the catheter 
passes through the major chamber of the connector. 

7. The biopsy assembly of claim 5, Wherein a cannula is 
disposed betWeen the minor chamber of the connector and the 
actuation handle. 




