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the driwg gs@sh;1/A portion of the jaw mechani sm has at 1"&%52’35‘? groove that
slidingly engages the at |east one boss. A proximal portion of the drive

rod is adapted to interface with an actuation nechani sm
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JAW ASSEMBLY FOR ENDOSCOPIC INSTRUMENTS

BACKGROUND

This invention generally relates to endoscopic instruments. More

particularly, the present invention provides a jaw assembly for use in an endoscopic
5 instrument. \

Laparoscopic, endoscopic, and other minimaily invasive surgical techniques
enable surgeons to perform fairly complicated procedures through relatively small
entry points in the body. The term "laparoscopic" refers to surgical procedures
performed on the interior of the abdomen, while the term "endoscopic” refers more

10 generally to procedures performed in any portion of the body. Endoscopic surgery
involves the use of an endoscope, which is an instrument permitting the visual
inspection and magnification of a body cavity. The endoscope is inserted into a

~ body cavity through a cannula extending through a hole in the soft tissue protecting
the body cavity. The hole is made with a trocar, which includes a cutting instrument

15 slidably and removably disposed within a trocar cannula. After forming the hole,
the cutting instrument can be withdrawn from the trocar cannula, A surgeon can
then perform diagnostic and/or therapeutic procedures at the surgical site with the
aid of specialized medical instruments adapted to fit through the trocar cannula and
additional trocar cannulas providing openings into the desired body cavity.

20 . Some known advantages of minimally invasive surgical techniques include

~reduced trauma to the patient, reduced likelihood of infection at the surgical site, and
lower overall medical costs. Accordingly, minimally invasive surgical techniques
are being applied to an increasingly wider array of medical procedures.

Figure 1 depicts a typical example of an endoscopic instrument 100. The

25 instrument 100 may include a handle 110, a knob 120, and a tubular member 130.
The handle 110 may be one of a variety of conventional configurations, such as a

_ grip handle shown in Figure 1. A portion of the handle 110 fits within the proximal
end of the knob 120, providing an axis about which the knob 120 can be rotated.
The distal end of the knob 120 may engage the proximal end of the tubular member




When actuated, the drive rod noves axially through a tubul ar nenber. The at
| east one boss travels through the at | east one groove, 8&@4Wﬁ529m% ] aw
mechani smto pivot around a pivot point connected to the distal portion of
the tub er. 24 March 2006 WO 03/030711 PCT/ U -1 JAW
ASSENBL$hg%ﬂ COPI C | NSTRUVENTS BACKGROUND This§?§@§%$ﬁﬁﬁ general ly
rel ates to endoscopic instrunments. More particularly, the present invention
provi des a jaw assenbly for use in an endoscopic 5 instrunent.

Lapar oscopi c, endoscopic, and other mnimally invasive surgical techniques
enabl e surgeons to performfairly conplicated procedures through relatively
small entry points in the body. The_z.erm "| aparoscopic" refers to surgical
procedures perforned on the interior of the abdonen, while the term

" endoscopi C{30] Rkehat 449 retatidd of BR&LM 120 ey PLRIRIUEAS &P ITRd i n any
portion of the body. Endoscopic surgery involves the use of an endoscope,

whi ch i s arfotaiess mighe hhe atalend of the dislabmginkes 430 may bpedepied i laeladeragni fi cat i on
f bod i : .S o t i i th h
or a body Ccﬁ‘l\é:g’f%( vm@ﬁfv&ﬁx&%ﬂ%&&gﬁe&ﬁ effﬁcgg.sgo?tekd%ﬂs?e Ghe RAAXNEAYY by through a

cannul a extending t I'n sue protecting the body

~cavity. Theqhippel with jawsi@uiting bladest ercome pthewhingtunient; Hepetedingorcihtt i ng i nst r unent
15 slidably, and re abl,y di.sposed within trocar cannul ter formng

t he hol%g, eﬁ]ée%cuﬁ??' egenldﬁss?f) P %?mi%nftﬁféo Ffﬁ&é‘%? @P?%a?ﬁgmﬁﬁ%c ar cannul a.

- A surgeon aedn "jiWEB ufd hetitalliia gioditolaurndd sHouldiRiap@rEidddo pichkdedur es at the
surgical site with th ai d of specialized nedical instruments adapted to

fit througrPﬂE"I’i@’Pf’sr‘?f@&ﬁ?C’%e&Fﬂ%I a and additional trocar cannul as providing

~openings into thkgdesi b peiRRERYE Vikw ofth ﬁf&ﬂ&oﬁi@%ﬁ%%é.%@s of

mninmally invasive surgical techniques include reduced trauma to the
patient, ragubeappriclated; thetulef memberd 30 may bave mfiemenii3§iestanding fream and | ower

overall, nmeqjcal .costs. Accordingly..mnipglly,invasive surgical techniques
are beflong giﬁe TER af%lﬁé%éfﬁgﬁagg@f ﬁ%ﬁve\ff ger & rbgfogﬁor}éalf@gﬁh%rocedures.
Figure 1 ddpmeri K35a At yeiptadimsDeadpf the afdosvopie iatmen) the dieirodn#nt 100. The 25
instrument 100 may i pcl ude e 110, .a kpob 120, and a tubul ar nmenber
130.  The H&H catticped W%%Rigﬂheﬁanw@%ﬁ%ﬁm&fﬂ@&w

- confi gur at i@Rched &MAShARIeA 10 depends on the handle configuration, and is well known

' in the art. For example, in Figure 2, the proximal end of the drive rod 140 is formed

15  into a ball 142 and a portion of the handle 110 has a corresponding socket 112. As

is conventionally known, actuating the handle 110 moves the drive rod 140 axially
within the lumen 135. This axial movement of the drive rod 140 actuates the
~instrument at the distal end of the tubular member 130.
Figure 3 is a partially sectioned view of the distal end of the tubular member
20 130 equipped with a jaw assembly 200. The jaw assembly 200 includes two jaw
members 205, which partially overlap. Each jaw member 205 has a pivot hole 210
and a substantially oval drive groove 215. Each drive groove 215 may be arranged
atan angle, such that when the two jaw members 205 are aligned and fully open, the
, drive grooves 215 form a "V" shape. A drive pin 220 may be inserted through the
25 drive rod 140 and rides within the drive grooves 215.
Figure 4 is an exploded view of the dista! end of the tubuiar member 130 a;nd
jaw assembly 200, wherein like elements bear like reference numerals. A clevis 225
is formed in the distal end of the drive rod 140, The clevis 225 may be a "U"-shaped
section and at least one of the arms 227 of the "U" may have a hole 230 to
30 - accommodate a drive pin 220. The distance between the arms 227 of the clevis 225




grip handle shown in Figure 1. A portion of the handle 110 fits within the
proxi mal end of the knob 120, providing an axis about whizé Marel2@00p 120
can be rotated. The distal end of the knob 120 may engage the proxi mal end
of the tubular nmenber 24 March 2006 WO 03/030711 PCT/US02/31801 -2 130,
such that any rotation of the knob 120 may cause the tubul ar nmenber 130 to
rotate as well. The distal end of the distal nenber 130 may be adapted to
include one of a variety of instruents or end effectors. For exanple, the
distal end may be equipped with jaws, cutting bl ades, or sone other

i nstrunment ' | - LiG.d NStrument. |t
shoul d theﬁmﬁgg&gg@%%ég&S%P%tvggﬂﬁﬁg%%'?ﬁgﬁﬁ?%éoﬁ&jﬁggﬂlg S Iggié%rggeneri cally in
t hi s di scl208 UWhenamssgtnbled theloeeappiiggropiont efitht pwinmedbece05 oiabe t ypes of end

effectors. Figure is a_partially sectioned view of an endoscopic

i nstr urrentplafﬁ‘g‘.""tlﬁé g}leég’ﬁlslggigg‘ﬁ%%\ﬁ%{pé‘f %%_9,“‘ psgrg taﬁouﬁtb%%tﬂeai%o may have a
lumen 135 gxheRosdg tld 2021 0f thdQeht 26 HRinr edcB of B dfllS§rBdvegnd. A drive
rod 140 may be positioned wthin the umen I35. At the proximl end of the
~endoscopi 215 piveirmemn235 i$ then theérted imodhdd P40 inthe diztal atd efdlesdbulay t he handl e
110. The manner_jn ich the drjve_rod 140 _is attached to the handle 110
depends or™{H&" #gﬁﬂ%i\ﬂ”%hftfeé’ﬁ‘foélﬁ“ﬂ%?\{o %ﬁ?fhiogﬂ\ﬁ/éal"‘fmﬁrﬁ% %n the art. For

exanple, in Fi %@ﬁ“%ssén%ﬁoqﬁaiymalog&&éd%ffoﬁm. Wk e jRH alAPed, s formed 15

into a ball 142 and a portion of the handle 110 has a correspondi ng socket
112. As ithe &iompar?2D driadated nkaronnendad thealtiveigrootee 2 hafietleganid@ theoves t he drive

rod 140 axi al| i.thin th n.135.  This axial ve of the drive rod
140 act uat" @ClP%éttg\}}ﬁﬂvroh%ﬁ%g_'gg‘a}%‘af’ L104p acé‘ﬁf’aedpﬁ&legﬁ‘éeﬁg%ﬂ ar menber 130.
Figure 3 imowds Padilyl Al Ih¥ d5i8€1ddA0E hoViseiaflf, thdi&riwipst o, @ALh®f the tubul ar
menber 20 130 equi pped with a jaw assenbly 200. The jaw assenbly 200

i ncl udes topueplgdaiytherdeivt radd 40,080 vesvhiiadly apwell.ifsl chy boappreciafed, thadrtvej aw nenber 205
has a pivot le 21 and, a,substantial ly oval drive groove 215. Each drive
o oove 219 e Ao dh ot Bnd i o et oA R e | aw nenber <
205 are alyigrsthradasts fiddwmeRsds 205 m MbHiNEHIN NS theddirldk Hefbd " V' shape. A

drive pin 220 may be inserted through the 25 drive rod 140 and rides within
the drive 1gPdtasless, 31l drive pin 220 moves through the drive grooves 215, the distal

ends of the jaw members 205 move toward each other and the jaw closes. As is
known in the art, the axial movement may result from either a “push”™ or a “pull”
action.

As can be appreciated, the amount of force required to close the jaws
depends to a large extent on the characteristics of the material between the jaws. For
example, thicker material may be more difficult to cut or compress than thinner
material. As more force is exeried on the material, it is not uncommon for a

- portion of the clevis to fail under the stress. Typically, the point of failure occurs near
where the drive pin is inserted in the clevis.

Accordingly, there is a need to provide an improved jaw assembly and drive

rod configuration.

SUMMARY
According to a first aspect of the present invention, there is provided an

endoscopic instrument comprising: a tubular member having a proximal end, a distal

end, and a lumen extending therethrough; a handle coupled to the proximal end of the




Fi gure 4 is an exploded view of the distal end of the tubular rrenber 130
and jaw assenbly 200, wherein |ike el enents bear |ike r eP8NsER 200fher al s.

A clevis 225 is fornmed in the distal end of the drive rod 140. The clevis
225 may be a "U'-shaped section and at | east one of the arnms 227 of the
"U' may have a hole 230 to 30 acconmodate a drive pin 220. The distance
between the arns 227 of the clevis 225 24 March 2006 -3 may be slightly

| arger than the width of the overlapping portions of the jaw nenbers 205.
When assenbl ed, the overlapping portions of the jaw nenbers 205 may be

pl aced wi triular pemben, the handpigving peadipatigempthaniae ¢rivg revkdispesedr t ed t hr ough t he
at least i Bohfcg 3Pk mbhfafemaﬁﬁ@r%ﬁe?d&fermﬁhvﬁ%g\ek&uﬁﬁ%%@ﬁq ot hrough each of

the drive grooves Uffl vot pin inserted 1nto a hole 240 in

the di staldlséﬁlldnfbfhetplfféﬂm%llﬁ ‘éﬁthewmbemwomtpﬁm@w%h@cm hol e 210 in
each of tm@tue%da@gmﬁaﬁt ﬁQéanafmmwaﬁamw aom eg.l?ons)@tsr ,ated as

foll ows. Wien the jaws are open, drive pin ocated near one end
of the drichegg rrro@xﬁégpm@éto tflmct@%egrwp@ammea firgtrpeyd wce@b@rss pretreding pi vot pin
235. As t hesigle défﬂ?cctﬁﬂ@}o%%ari dilhr el fﬁgd&v%q YRRggxially. As
the drive rod 140 armﬂfglrg% axi al i/ tgkellve ep‘??\ k \Aﬁdgﬁ fofe coupled to
“the dri ve spiejaxinef thagsive sods st eystage m@tmmenme@aﬂﬁ Pﬁetaﬁbfﬂﬂe?,qt%itt@d the drive
pin 220 ny tfnhrtﬁyﬁbottm@béa{g c\sspw;rtg%%ﬁma 1 Ofnd DBulrAnRIRGES, 205. The
pivot pin 235 prevents the Jaw nenbers 5 fromnoving axiall’y into the

t ubul ar n@mﬁ'@rrtmgmelm%mq@rapcaﬁoqqféhechtiea%ommstmnmmrbmmugh the drive
grooves 2JaéaptgdhgSlgk@g‘lzngaﬁqgéat@é‘asttoggbésgw menbers 205 nove toward each ot her
and the jaw cl oses known in the art, the axial novenment nmay result
fromeither a "Aso@Hingéra scongigppect of shetniresent inventioanthee isgypidediant ed, t he ampunt
of Torce rafhlpRndinkhQfpfilif: b Alar AERGRUvihoa ok OGacKEGAL on the

characterlstlcs of the materla between the ja exarrﬁé t hi cker
2

materi al §B apda lgea cxprdingthgrethropehs ahangie coupipd @sﬂ&e Rf%ﬁﬂltqﬂﬂ mat eri al .

As nore T QliRr dmBHSht 8thdRhabilalBhGlihPhechhdisrh:S #RE rddNGHITAN for a portion
of the clevis to fail under thé stress, Typi cally, the point of failure

occur s nedatithinfhlumen petheiubylar member. she diiye raddwving a preaingl end agd 2aAccor di ngl y,
there is Qihead, {8 pREAN 851 d'hd dTRE RYERinE UNARSE TR a¥uARY nilEhhRm

of the handle such that the drive rod moves axially within the lumen in response to a

change in force applied to the actuating mechanism; a first and second boss protruding

radially from a portion of the drive rod near the distal end of the drive rod and along a
same axis of the drive rod; and at least one jaw member pivotally connected to a pivot

pin, the pivot pin being coupled to the distal end of the tubular member thereby

preventing axial movement, a portion of the at least one jaw member having a groove,
wherein the groove slidingly engages the at least one boss.
According to a third aspect of the present invention, there is provided an
endoscopic instrument comprising: a tubular member having a proximal end, a distal
end, and a lumen extending therethrough; 2 handle coupled to the proximal end of the
tubular member, the handle having an actuating mechanism; a drive rod disposed
within the lumen of the tubular member, the drive rod having a proximal end and a
distal end, the proximal end of the drive rod being coupled to the actuating mechanism ~
of the handle such that the drive rod moves axially within the lumen in responsetoa |
change in force applied to the actuating mechanism; a first and second boss protruding
radially from a portion of the drive rod near the distal end of the drive rod and along a

same axis of the drive rod; and at least one jaw member at least partially disposed



rod configuration. SUMWWARY According to a first aspect of the present
invention, there is provided an endoscopic instrunent conmgdiManh2086 t ubul ar
menber having a proximal end, a distal end, and a | unen extending

t her et hrough; a handl e coupled to the proxinmal end of the 24 March 2006 -4
tubul ar nenber, the handl e having an actuating nmechanism a drive rod

di sposed wthin the lunen of the tubular nenber, the drive rod having a
proxi mal end and a distal end, the-Jroximal end of the drive rod being
coupled to the actuating mechanism of the handle such that the drive rod
nmoves axi arithjn the distahendieb the (irbalar mpmbasstho pideast an jaw membergévorallyf orce applied to
the act uatdgEGRaRbHhe fivbl fitbed/ it AEF ARARORSI: B Lidk dhlifac dradi al [y from

a portion of the drive rod near the distal énd o rive rod and al ong a
same axi s tBF digtplend pf thetubelar mepher terepeprsyengngatisl grovemehof thestlesst pi votal |y
connect ed dnGaw ﬁleﬂbé&oz%] p&ﬁabmf&mt Rhf B ja Mt RHAURL&RE, diRrdiDfedi Stal end of

the tubul ar “'menber thereby preventing axial novement, a portion of the at
| east one FoRYE slitiaghy engagep Hhe aplepshgne bosapt ed to slidingly engage the at |east
one boss. According to a second aspect of the present invention, there is
provi ded an erfdés@enbised is as endgsrepic instpmert ivieg a mbulytmgmber. rerber havi ng a
pr oxi mal | stal d nd_a . upen ext.endi ng t.heret.hrough; a handl e
coupl ed tgiq?%%%ﬁ(?%%vﬁﬁf)d'gﬁ%tugﬁlaﬁrﬁ%mbetr g%ual pe{(rm%ﬂ%lgﬁ&l?ﬁgerﬁa%%ag havi ng an

act uat i ng lmehanér@lifg theréthiovigh. 'The heh 3R TeapleddotthY prodife ehdiBERe Of t he tubul ar
menber, the drive rod having a proximal end and a distal end, the proxinal
end of t hdubyiar smberng bsrig aelsaline axchapisph dhedrveaed Fglispeesdaritlitn  of t he

handl ' iall i thin.the.l i
to a changelieh ot ik B JRYEE BB el b B 17, 0 ona

second bogsoxNinelend BF thg drik@ehdal boupfedasia spabfingOmeddbnitMof theihd@lle od near the
distal end of the drive rod and along a sane axis of the drive rod; and at
| east one spavihatehe@ivegpd arouss axiaiy Aridén be lumendn pprogee topickange e pi vot  pi n
being. counltlyffiod Bnlitlile Rubln W feal LA TRAREL (LRI EOY, PYevent i ng
axi al novenent’,” a portion ot € at ‘1 east one j"aw MEnber “hav ng a groove,
wher ei n t hertphedve: dive tbdghiythe dagesd éflike dlive ro@dIh addigoh)@sisast decording to a

third aspect of the present invention, there is provided an
- instrument member is pivotally connected to a pivot pin. The pivot pin is coupled
-to the distal end of the tubular member thereby preventing axial movement of the
instrument member. A portion of the at least one instrument member is adapted to
slidingly engage the at least one boss.
The at least one instrument member may be a jaw member.
Also disclosed is an endoscopic instrument having a tubular member, a handle
coupled to the proximal end of the tubular member, and a drive rod disposed within
- the lumen of the tubular member. The handle includes an actuating mechanism, and
the proximal end of the drive rod is coupled to the actuating mechanism of the handle
such that the drive rod moves axially within the lumen in response to a change in force
applied to the actuating mechanism. At least one boss protrudes axially from a
portion of the drive rod near the distal end of the drive rod. At least one jaw membef
is pivotally connected to a pivot pin, the pivot pin being coupled to the distal end of

the tubular




endoscopi ¢ i nstrunment conprising: a tubular nmenber having a proximl end, a
distal end, and a | unen extending therethrough; a handl e 24pickd08% t he
proxi mal end of the tubular nenber, the handl e having an actuating

mechani sm a drive rod disposed wthin the |unen of the tubular nenber,
the drive rod having a proximal end and a distal end, the proximal end of
the drive rod being coupled to the actuating nmechanism of the handl e such
that the drive rod noves axially wi-t3Si-n the lumen in response to a change
in force applied to the actuating nmechanism a first and second boss
protrudin i It i IO ]ip% di stal end of
the dri veg}rl%r{ij&gﬁ?éab g%gaﬂghgg)gﬂeﬁdg%?gﬂgg&?ﬁiﬁéﬁgﬁ% ;1 ar;féﬁeg? | east one jaw
menber at lkabete jpanteindkl has digspos,eehcedn Merardov2 O)Ginglp engaghs the hthe di stal end
of the tuhul ar nber, the at |east on jaw nenber pivotally engaging a

pi vot pi n, *th&%bt pin being inserted through a hole in at |east one side
of the distal end: b rditbel b FRIPGANIRATE . B piTha0 axial movenent
of the at least on jaw nenber, a portion of the at east on jaw nmenber -
havi ng a greowdéaw wiember mayt bedixedlyooueeciditaihadistal edgdgesutiule at | east one
boss. Al so dibscl osed i s an endoscopi c instrunment having a tubular nenber, a
handl e, add™®“lrive rod. The tubul ar nenber has a proxi mal end, a distal

end, and a Iurmﬂrsﬁﬁ&r%ﬁibeﬂanm%@nhﬁwg@mb&hﬁamm, ivStaipupl ed to the

proxi mal end of the tubular nenber and has an actuating nmechanism The
drive rod cosnedied pothe divist pini A portiohef eashed theffirstiev mebbkmanditbber and has a
proxi mal end and a distal .end. The proxi end ?.f.t e driverod is

coupl ed tc?e?%gjaa“é{nﬁlﬁtl’?rﬁﬁayr‘}@(‘fﬁﬁﬁfogﬁ?’ CETLCAGH BTpOYe sldinely PBA%ES 4 he dri ve rod
nmoves axi abiryspWhdiddivasd he | umen in response to a change in force applied to
the actuating nmechanism At |east one boss protrudes axially froma
portion of the Hieh groyeomanewepenheontiesd.al end of the drive rod. In addition,

at | east one instrunment. nenber is pivotal nnected to a pivot pin. The
pivot pinis p(?%ﬁl“ér‘a' m?%betrﬁgyd?%‘f‘%!astoﬁg% Sl‘%ﬁi%%ﬁ%ﬂ%“’%‘?ﬁgﬁyt her eby
prevent i NGogpetadd witiohe KBR 6L 1A scbbifl jak RSbéPBNImiB FREE of AvRQY tion of the at

| east one instrunment nenber is adapted to slidingly engage the at |east

- one boss. ritgeomnef thedest jawmeenbes endie scombiawarembary be a j aw nenmber. Al so
disclosed i's an, gndQReaRlGl ik HIRH, QAYLAGA, YRy AL BqDer . @ handle
used in this specification, is taken to specify the presence of stated features, integers,

steps, or components, but does not preclude the presence or addition of one or more

other features, integers, steps, components, or groups thereof.

BRIEF DESCRIPTION OF DRAWINGS

The objects and advantages of the invention will be understood by reading
the following detailed description in conjunction with the drawings in which:

Figure 1 is a plan view of an endoscopic instrument;

Figure 2 is a partially sectioned view of an endoscopic instrument;

Figure 3 is a partially sectioned view of the distal end of the tubular member
equipped with a jaw assembly;

Figure 4 is an exploded view of the distal end of the tubular member and jaw

assembly;




coupled to the proximal end of the tubular nenber, and a drive rod di sposed
within the lumen of the tubular menber. The handl e incl udédaph 2eq0at i ng
mechani sm and the proximl end of the drive rod is coupled to the
actuating nmechani smof the handle such that the drive rod noves axially
wWithin the lunen in response to a change in force applied to the actuating
mechani sm At | east one boss protrudes axially froma portion of the drive
rod near the distal end of the drivebrod. At |east one jaw nmenber is
pivotally connected to a pivot pin, the pivot pin being coupled to the

di stal end of | ar reh 2 .- ba . thereby preventing
axi al nnvenentI% ?%ggﬁgﬁpﬁéé%%?@&Kﬂg%?$r%ﬁg%?mgﬁ%B§Pw“Pgg%t one jaw nenber
has a gr oeuerdanbewidi the inkentighoove slidingly engages the at |east one boss.
A first jaw nenber may be pivotally connected to the pivot pin and a

second j aw menBére iy apexpleded giey of Bisirst rseamblvandisive rostigpecaidancst t he t ubul ar
menber. A fhrsl. ] nber and a second jaw nenber may each be pivotally
connected‘%gugigbﬁﬁéﬁ? pin. A portion of each of the first jaw nenber and
the second | awigmenbin phayiduasfeheda@ heobe; anther ei n each groove slidingly
engages a correspondi ng boss. Each groove nmay be open at one end. Each jaw
member nay i nclFiE &is apispectyieviey eifherWiIprabet.r st j aw menber may cooperate
with the stop of the secondgyg [t a range of pivotal

‘rotation of the first jaM/gg%Qer an %%%ﬁ?gggkd jaw menber. It should be

- enphasi zed t hatTht pesdneinventioniyrovee 8pondke staO©dihd 81 bighrovitigamoiesed in this
specification, is takento specify the presence of stated features,

i ntegers, steps, or conponents, but does not preclude the presence or
addition of one or nore other features, integers, steps, conponents, or
groups thereof. BRI EF DESCRI PTI ON OF DRAW NGS The objects and advant ages of
the invention will be understood by reading the follow ng detailed
description in conjunction with the drawi ngs in which:




Figure 1 is a plan view of an endoscopic instrunent; Figure 2 is
partially sectioned view of an endoscopic instrument; Fi g12|4é\4®70h§0@5
partially sectioned view of the distal end of the tubul ar nember equi pped

wWth a jaw.assenbly; Figure 4 is an expl oded view of E end of the
t ubul ar rren"ger and jaw assenbly; 24 March 2006 -5b IEE @F@l§§u?s a partially

sectioned view of a jaw assenbly and drive rod in accordance with the

i nvention; Figure 6 is an exploded view of the jaw assenbly and drive rod
in accordance wth the invention; Figure 7 is a plan view of the jaw
menber; and Figure 8 is a perspective view of the jaw nenber. DETAILED
DESCRI PTI ON The present invention ing.oves upon the state of the art by
providing a nore 24 March 2006 WO 031030711 PCT/ US02/ 31801 -6 reliable

mechani sm fr@l'iabf’e%ééﬁﬁmﬂﬂfcﬁ abt@Min ?%%ﬁ&'séfnblﬁ%h WREBVERGal AWigdGshi 1S al so
provi ded. Fi gure Is a partia sectioned view of a jaw assenbly 400 and

drive red ™M@ddddn accordance vmth the invention, It wll be appreciated

that the drive 29 re 5 repl aces
the drive rod 15%%3 d1§a gma rr%@\% %%?Rs)mé?‘%n@$ ur edgnl’:éllg’H fromthe
per spect i vet06fin achedam:ewv,lthtt]iman@hntme It wﬂbbeéhﬁﬁrealmdd ;lmt/\thaﬂﬁmfodi y05400 in Figure

5 perf t f t t he_dr nbly 200
P Gure . AL GRS s e v M es two Jaw

nmenbers 41QssembbR00hekh RFidured.| Thug MRIn B8 perbtivd FhdRBDEE dAld has a pivot
hol e 415 and_ a _substanti al éa/ oval drive groove 420. Each drive groove 420

may be arr dAded aad jamassapkly 400 ig Figyre hearfoppethe samee Rpgion asihadritfer s 410 are
aligned andod Yo ahd PREDserlf 26U th Fure 3.

As shown in Figure 5, the jaw assembly 400 includes two jaw members 410,
10 which partially overlap. Each jaw member 410 has a pivot hole 415 and a
substantially oval drive groove 420. Each drive groove 420 may be arranged at an
angle, such that when the two jaw members 410 are aligned and fully open, the drive
grooves 420 may form a "V" or "X" shape. As can be appreciated, the drive groove
420 may extend radially either partially or entirely through the thickness of the jaw
15 member 410.
| Figure 6 is an exploded view of the jaw assembly 400 and drive rod 405,
wherein like elements bear like reference numerals. As shown in Figure 6, the distal
tip of the drive rod 405 is formed into a boss bar 425. At least one boss 430
protrudes radially from the boss bar 425. When assembled, the boss bar 425 may be
20 positioned between the proximal portions of the two jaw members 410. In this
manner, each boss 430 would engage a drive gfoove 420 in each of the jaw members
410. The jaw assembly 400 would then be positioned partially within the tubular
member 130 such that the pivot pin 435 may be inserted through a hole 440 in the
tubular member 130 and the pivot hole 415 in each jaw member 410,
25 Figure 7 is a plan view of the jaw member 410, The jaw member 410
Jincludes the drive groove 420 and the pivot hole 415, which are discussed above,
The jaw member also includes a stop 417. The stop 417 limits the distance that the
jaws can open, or the "open-tip” dimension. When two jaw members 410 are
arranged as shown in Figure 5, the stop 417 of one jaw member 410 may be in

30 contact with the stop of the other jaw member 410. As can be appreciated,




grooves 420 may forma W or "X' shape. As can be appreciated, the drive
groove 420 may extend radially either partially or ent i r @Mash 30 t he

t hi ckness of the jaw 15 nmenber410. Figure 6 is an expl oded view of the jaw
assenbl i d drive rod 405, wherein like elenen ke reference
nuner al s. 4@5 sﬁbmn in Figure 6, the distal tip of t%ngﬁlﬁg&?od 405 is
formed into a boss bar 425. At | east one boss 430 protrudes radially from
t he boss bar 425. Wen assenbl ed, the boss bar 425 may be 20 positioned

bet ween the proximal portions of the two jaw nenbers 4 10. In this manner,
each boss 430 woul d engage a drive groove 420 in each of the jaw nenbers
:410. The jaw assenbly 400 woul d therp.be positioned partially within the
tubul ar menber 130 such that the pivot pin 435 may be inserted through a

hol e 440 i ngd#iisnal E‘d#&&h@fberﬁgﬁﬂbﬂrwhl&q”madt Refuthet @pertBé Rwd kac 48 each j aw
menber 4 10. 25 Fi gure 7158 pl an view of the jaw nmenber 410. The jaw

menber 410 Whilsdh @C@m@n&mwttjrbs’agémmwoaﬁaww@dpﬂwwvef@p@al415 which are
di scussed qhagug IP énﬁmtg@%&ne%%ﬁn{aggéﬁgﬂ%ﬁe 58@16%%%@“6 stop 417

limits the dista aws can pen-tip" di nension.
When two Janstmrmhtemhmmeém@gr@veamg@nhmsemmmalsﬁalléncgombe@vet he stop 417

" of one aw r.41 n 30 ta.ct wth the sto the other jaw
menbor %410 "R HEgiePbal stre tre i 58 Helis S sipegerBadhs
PCT/ U802/3198mntm§daﬁdgettbaﬁaiuvé o6 ¢es ARy bddgesappl i ed whi ch woul d act to
further open the ja such as  while the endoscopjc instrunent is being

handl ed or tranE}ﬁBYetgéﬂaP?fFPe&%Wé%‘f pighedaw mgaeher 40 ARrgebe ext endi ng the j aw

‘menber s Myy6alsed, YR WRAE ah@d $ft96‘§1v‘8 oV 420 ARY EERIRhd to3HEN as the drive
groove and cl(g)rérr%onents at at he&)?il{ st al en&T the drive.'5 rod. The stops 417

restrict t Hénepand heighbof ththSpéﬂfé Bardnbegmywmmémaemtedtaﬁa@ preventing

damage t o the dri bosses., Fi r8 ctlve vi ew of
the paf meis Ml oRe e e O ORR e AR e Sl LB ERAREE o1 ' e
drive gr oomsﬁaailémythemhgms)}ﬁﬂﬁqhv&memb&4ldaﬁm&t¢ﬁssamdlrdmghgiatpn©‘i t he boss

430. The drive groove 420 be oriented at n 10 angle in relation to the
l'length of A4 b RrrgERl cpdel the GFiveLrans 420 may Fé‘P"é’Fa}WJ‘{SGn%We

distal end of the drive groove 420 may be below the axis, resulting in the drive
groove 420 having an angle of about 10° with respect to the axis. Asmay be
15 appreciated, the angle of the drive groove 420 is exemplary and is not intended to
limit the:scope of the invention. In addition, the drive groove 420 may be
substantially linear, as shown in Figure 7, or the drive groove 420 may be curved,
depending on the characteristic action desired. For example, the drive groove 420
may be curved to increase or decrease the amount of jaw closure in proportion to the
- 20 distance that the drive rod moves. The proximal end of the drive groove 420 may be
open, allowing for easy assembly and repair of the endoscopic instrument.
The jaw assembly 400 may be operated as follows. When the jaws are open,
each boss 430 may be located near one end of the drive grooves 420, for example,
the end closest to the pivot pin 435, As the handle 110 is actuated, the drive rod 405
25 moves axially, As the drive rod 405 moves axially, the bosses 430, which protrude
from boss bar 425 portion of the drive rod 405, move axially as v#cH. Ascanbe .
appreciated, each boss 430 moves through the drive groove 420 of the respective
Jjaw member 205, The pivot pin 435 prevents the jaw members 410 from moving
_ axially into the tubular member 130. Rather, as the bosses 430 move through the
30  drive grooves 420, the distal ends of the jaw members 410 move toward each other




axis parallel to the length of the jaw nenber 410 and that passed through
the pivot hole 415, the proximl end of the drive groove242arday0®e above
the axis and the distal end of the drive groove 420 may be bel ow the axi s,
resul ti e drive groove 420 having an angle o with respect
to the §§F§Bﬂﬁ§-nay be 15 appreci ated, the angle of tﬁgnﬁgyvquroove 420 is
exenplary and is not intended to |imt the scope of the invention. In
addition, the drive groove 420 may be substantially linear, as shown in
Figure 7, or the drive groove 420 may be curved, depending on the
characteristic action desired. For exanple, the drive groove 420 nmay be
curved to increase or decrease the appunt of jaw closure in proportion to
the 20 distance that the drive rod noves. The proximal end of the drive
- groove 420 dﬁﬁYheS@ch@é%”Itsﬁ&dl&’ﬁ\éﬁlﬂeitﬁ£ttﬁeﬁléﬂog6@§§tﬂ@ﬁﬁ%g?&%§%%d of the
endoscopi ¢ i nstrunment he jaw assenb may be oOperated as foll ows.
Wien t he Jalwslomeeth@tpmessmmmcmdmemayltta@dm&mdgdewdaimemde end of the

the- hanal o (1t° 120 R paFRRE b Poev il G e BB S B rtathat i ™' L P00

drive rod 4idbsesgMeforaxomink yn conkuet xbﬂSmeSnd%che\dhve:gro@fe@ﬂdee from boss bar

- 425 por |or1 of the dfive rod 40 ve axial |l I_I. As n be
appr eciht ed POROIIAS B‘Hs’s"m‘ig'@eﬁﬁ%@y itWFSERFQfﬁ ‘%T Jﬁ\’)’\?éseﬂ'_g of the
respective 400%1&&@91@ 8438y 4301 nRieYi MM suRbihdthg IheUrvY¥ @joSest420. | aw nenbers 410
fromnmoving axially into the tubular nenber 130, ther, as the bosses 430

nove t hrough thétsgenbnapp@cvgteédb@@temmQmmdm@taﬁthwu@m@n the jaw menbers

. 410 nove taq "ﬁ%rli 7 1 31801 -8 and

the jaw cl oéé\@;l&tﬁg %ﬁﬁd%#ég&tnﬁ%%?%sﬁéﬁ%ﬁ '%% tgg ri ve grooves 420

may - be | ongécorifiganatiorect ssigelminatese Gpivaehatt ef faleredxt ddo reduwesthe of the drive
rod 405, and o es 430. On dva of havi | on drive grooves 420
i s prelfbnt i MHYOEHE COppEAls n ?ﬁ“@’%rﬂl wiaﬁseg’g’ﬁ't Oq\/ﬂflﬂ}? the ends of the
drive groovggoséaiic mghﬁ&ntbottonlng out”, and unnecessarily stressing the

conponents of the jaw assenbly 400, |ncI udi ng the bosses 430 or materi al
surroundi ng t he The Inyentign Wb@@de%& ed AfthFesPETs i ALI¥EFBEY t he exenpl ary

embodi ment aﬁ% bollifends M HEHnt QEI}.Rm‘?isbl'Sh{?é‘tﬂ%%e %]bl?ed% Béiaft v Sikely 4R PI N Of

convention Instrunments. 0ss-type
. -alternate embodiments of this invention. For example, one jaw member may be held

15 stationary with respect to the tubular member, thereby providing for a single-boss
embodiment. These and other alternate embodiments are intended to fall within the

scope of the claims which follow.




rod configuration not only elimnates a typical point of failure but also
reduces the 10 number of conponents needed to assenbl e t hé4Marchdd®nbl y
portion of the endoscopic instrunment. The invention has now been descri bed
with respect to an exenplary enbodinmets. In light of this disclosure,
those skilled in the art will |ikely nake alternate enbodi nents of this

i nvention. For exanple, one jaw nenbeLAmSbe held 15 stationary with
respect to dubul ar. menber, thereby providing for a single-boss

enbodi nent w&%é%ﬁj 8dl§ther alternate enbodi ments are intended to fall
within the scope of the clains which follow 24 March 2006 9 CLAI M5 What
s Cained 11 S: "é? An endosco&i o itnstrurr.en_t conprising: 5 a tubul ar nenber
havi ng a proxi n%r}g(?,sc%m(mng ANeRFEMPARG%a | umen  ext endi ng therethrough; a
handl e &oupl ed taotubblar peohierbdvirena pakinid ent, ubdik@t emt rind g, lumhée handl e

havi ng an agtuati chanism a drive rod disposed within the |unmen of the
t ubul ar nerg%c&qn,%iqgﬂgergﬁr h|’od 10 having a proximal end and a distal end,

t he proxi mal end ldndiheuptadvte thieoptokigiahgnd ofcthe tedildr endnfiteer atbé hatdlag mechani sm
of the hanq]lae.@uch Lhzfmt the drive rod noves axially within the lunmen in :
response to ' @r‘?ﬁu |ngbe|plc1@nlaer| led to the actuating nechanism a first
-and second boss guriverrod disgoseaionittin thefluroem ef the tabutar nedmbdrethddriveragdod 15

fod: anf aveiBaaPutel (afa i iBel 8 d it efo SR M B ol Vot i,
the pivot coupledé thg actuating thechartisre ofiihethaindierstici that ke driveubdimoresrber
e e P MR e YRl % ARl b e 3HBE one voss.
20 2. The imethaoisent of claim 1, wherein the at |east one instrument member
s a a first and second boss protruding radially from a portion of the drive rod
15 near the distal end of the drive rod and along a same axis of the drive rod; and
at least one instrument member pivotally connected to a pivot pin, the pivot
pin being coupled to the distal end of the tubular member thereby preventing axial
movement, a portion of the at least one instrument member being adapted to

slidingly engage the at least one boss.

20
2. The instrument of claim 1, wherein the at least one instrument member is a
jaw member.
3. An endoscopic instrument comprising:

25 a tubular member having a proximal end, a distal end, and a lumen
extending therethrough;

a handle coupled to the proximal end of the tubular member, the handle
having an actuating mechanism;
a drive rod disposed within the lumen of the tubular member, the drive rod
30 having a proximal end and a distal end, the proximal end of the drive rod being
coupled to the actuating mechanism of the handle such that the drive rod moves
axially within the lumen in response to a change in force applied to the actuating
mechanism;
a first and second boss protruding radially from a portion of the drive rod
35 near the distal end of the drive rod and along a same axis of the drive rod; and




jaw menber. 3. An endoscopic instrunment conprising: 25 a tubul ar nenber

havi ng a proximal end, a distal end, and a |l unen extendi %Mﬁélﬂgmﬁ' ough; a
handl e coupled to the proximal end of the tubular nmenber, the handle _ _
havi ng an actuating nmechanism a drive rod disposed within the |umen of the
tubul ar nenber, the drive rod 30 having a proximal end and a distal end,
the proximl end of the drive rod being0 coupled to the actuating nechani sm
of the handle such that the drive rod noves axially within the lunmen in

response to a ¢ W @prF,I,' t hing nall a first
and second bossggregﬁﬁhgf{\@ﬁ'rg@gl a dﬁ?’r%&%&%do@%%aﬁkg?' tthﬁﬁ??'\eggiﬁgd 35
near the dicatried Wribe distal end ¢fithe/wbylgumamberihenely arexenting axiabmeyenend air i ve

rod; and 24oMBh hthd@PRadidrdliad ARATbePR&/IAY o8I WheRiiY L 3kdve shing@¢t ed to a
pi vot pin, the pivot gé%n being coupled to the distal end of the tubular

menber theFRIRESHRRAeashg"eR4S8I novenent, a portion of the at |east one

j aw nenber having a groove, wherein the groove slidingly engages the at

| east one Qhoss._4..The instrument of claim3, wherein a first |[aw menber is
b votally donnediisrameR ik B, svifre alet s mpahd » Aubl et 8id oal v
connect ed the givee pih sridad sezbel jafv ridrabertisfingddBr cormedeer to tHddiStal dritiofitiiest r unent  of
claim3, wherein a.first jaw nenber and a second jaw nenber are each
pivotally E@H%@ @H)e{'o the pivot pin, a portion of each of the first jaw
menber and the second jaw nenber having a groove, wherein each groove

\?\/lni di n%y 5ENIAGES i Qir(iBEAt P DR é%ep&r? Eﬁrs}fémgme%& -nrasatgelépﬁcp%wm .Cl ai m 5,
erei n each groove IS oOopen at dne end. .7/. Thé 1Tnstrunment of claim 3,
wher ei n eaotenjbenaressash pivolally catesclad by hemingt pig, a perten ofidach of e fitst jawhe first

j aw menber (LaRenal {h@%.e%ﬁdg?\kt n‘%e?ﬂa@ﬁﬁ %g/r%o%:’,%?eiﬂ\ gﬂ\éthhdﬁm%idih@]yl imt a

range of pivotal rotation e first menber an e secon aw 20
menber in ERLAGSEEFofesRaning boss. ,

15 6. The instrument of claim 5, wherein each groove is open at one end.

7. The instrument of claim 3, wherein each jaw member includes a protruding
stop, the stop of the first jaw member cooperating with the stop of the second jaw
- member to limit a range of pivotal rotation of the first jaw member and the second jaw

20  member in the open position.

8. An endoscopic instrument comprising:
a tubular member having a proximal end, a distal end, and a lumen extending
. therethrough;
25 a handie coupled to the proximal end of the tubular member, the handle having
- an actuating mechanism;

a drive rod disposed within the lumen of the tubular member, the drive rod
having a proximal end and a distal end, the proximal end of the drive rod being coupled
to the actuating mechanism of the handle such that the drive rod moves axially within

30 - the lumen in response to a change in force applied to the actuating mechanism;

a first and second boss protruding radially from a portion of the drive rod near

the distal.end of the drive rod and along a same axis of the drive rod; and




8. An endoscopic instrunent conprising: a tubular nenber haV|ng a _proxi mal
end, a distal end, and a | umen extending therethrough; 234Mushdled coupl ed
to the proxinal-end of the tubul ar nmenber, the handl e having an actuating
mechani sm a drive rod disposed within the | umen of the tubular nmenber, the
drive rod having a proximal end and a distal end, the proximl end of the
drive rod being coupled to the actuatitmg mechani sm of the handl e such that
the drive rod noves axially within 30 the lunmen in response to a change in
force applied t I

protruding radlg IgQ&foﬁg% a b@gﬁ%ﬁéﬁ&%ﬂg I@rgdeééér%’@nﬂte%?% %nﬁ ?@teal end of
the drive rt@hylaampnsheoﬁge at lg@ﬁh@nm member pieotallyi apgaging a parﬁtjplmhwaweh 2006 11

at | east ong, hewy iNESHRhBlgH £haik & 1tARbhy sidb sPRe adibhdbnn Ay st al end
of the tubular enber, the | east on Jaw nenber pivotally engaging a

pi vot pin, nﬂ%be;sm%@bv P;B‘FW“B@ W'l@@’éhﬁ@@fﬂmﬁﬁmt an 1391 reemperad PR £f one
~side of 5t h%éjétﬂéa%k o 2 Mémbérahaling W gboveRA&EIN th@@ﬁo@bé’sl@iir@wﬁgh?& pi al
novenent of he at |east on jaw nenber, a portion of 5 the at st on jaw
menber havith§2s WeHGI®, wherein the groove slidingly engages the at |east
one boss. 9 The endoscopi ¢ instrunment of claim8, wherein at |east a

portion of ooV of. the at | aw er ex te I’OXI mal to
Phe pivot 8 n. ThE Sitosedie bfuBinysf o Smshah ol Brete ettt i Pen at

| east a powftherat khstidne jaw oewdber ettendsepratimbiaa tlie mved pjnaw rrerrber ext ends

pr oxi nqb to the pivot pin.

10.  The endoscopic instrument of claim 3, wherein at least a portion of the groove
of the at least one jaw member extends proximal to the pivot pin.






