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{54) Title: JAW ASSEMBLY FOR ENDOSCOPIC INSTRUMENTS

o, (57) Abstract: A jaw mechanism for an endoscopic instrument is provided. The mechanism includes a drive rod. having at least

- one boss radially protruding from a distal portion of the drive rod. A portion of the jaw mechanism has at least one groove that
slidingly engages the at least one boss. A proximal portion of the drive rod is adapted to interface with an actoation mechanism.
When actuated, the drive rod moves axially through a tubular member. The at Ieast one boss travels through the at least one groove,
causing the jaw mechanism to pivot around a pivot point connected to the distal portion of the tubular member.




one boss radially protruding froma distal portion of the drive rod. A
portion of the jaw nechani sm has at | east one groove that 24%\@’8]?%%@@/
engages the at |east one boss. A proxinmal portion of the drive rod is
adapt edwiRysjosd7ef face with an actuation mechanism Weh.agiiahed. the drive
rod noves axially through a tubular nenber. The at |east one boss travels
through the at | east one groove, causing the jaw nechanismto pivot around
a pivot point connected to the distal portion of the tubular nmenber. 24
March 2006 WO 03/ 030711 PCT/ US02/ 31801 -1 JAW ASSEMBLY FOR ENDOSCOPI C

| NSTRUVENTS BACKGROUND This invention generally relates to endoscopic
instrunments. More particularly, the pi-esent invention provides a jaw
assenbly for use in an endoscopic 5 instrunent. Laparoscopic, endoscopic,
and ot her m ni mal | JAWASSEMBLYFQR EADOSCOPIC INSTREMANTES sur geons to
performfairly conplicated procedures through relatively small entry
points in the body. The term "l aparoscopic" refers to surgical procedures
performed on the interior of thgaaxkgreyunphile the term "endoscopic”
refers nore 10 generally to procedures performed in any portion of the
body. Endoscopi ¢hisingatign generpldy selates fhendassepie insimmeniziddespe, which is an

i nstrunent 5l 1 A L; i | i I of a body
cavity. Th@quﬁgld“}slg’éggp‘%%ﬁf ﬁré{éezl#tgﬁe%m#ﬁ%%g& ag%‘é@i}g%\n ? 31 :{nhe?lg&usg % cannul a
ext endiing tiwtmoght.a hole in the soft tissue protecting the body cavity.
The hole is made with a trocar, V\hdu[(ﬁh i_ncl uﬂes a.cutti.np instrument 15
“slidably and re BeoPieycadnseaple gad qthey minimally Ivasive SHrgical teoliales ¢ o i ng t he
- hol e, "t he epshlé surgeohi®tpetibRiairBA0OmPRcatddigisbeduyss thicagh fh@ivdly 8gal cannula. A
surgeon can then perform di agnostic and/or therapéutic procedures at the
surgi cal siSREY dPints 1p tha body. Theferm; laparascopisrefssiosuisicalpresedvrant s adapted to
fit througheiitnditHinEABR Bhend Wl hORRh LIBERRiCARRALGS Provi ding
openings into the desired body cavity. 20 Sone known advant ages of

m ni mal( y igenexsliyte pegedyiresglerforeet mi apygortion of thdbody. dEhdosdpit sagerp t o t he
patient, reduced Iikelii_hoo of inf.ection at the sur.ﬁi ﬁ’al.site, and | ower
overal | medPPLNes gisdseot R ep (f’gfﬁpﬁgn‘y? lﬁiamlﬁ&'l"flfflti’ﬁ%@ sy cal t echni ques

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




are being applied to an increasingly wi der array of nedical procedures.
Figure 1 depicts a typical exanple of an endoscopic instr@ﬂ@%WTHQWXSThe 25
i nstrument 100 may i nclude a handle 110, a knob 120, and a tubul ar nenber
130. T £ 110 may be one of a variety of conv

conf|gu{rva%t)tOP'o!riys;?i such as a grip handle shown in Fi gu?%}fg&? portlon of the
handl e 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 nmenber 24 March 2006 WO

03/ 030711 PCT/US02/31801 -2 130, such that any rotation of the knob 120 may
cause the tubular nenber 130 to rotate as well. The distal end of the

di stal menmber 130 nmay be adapted to include one of a variety of

i nstrunment 5130rsu@lﬁldlaﬁinire&htﬁfn%ftlﬁ%otﬁkﬂffﬁi)ﬂ:austehﬁé tdbfihrahertieel 13008 be  equi pped
with jaws, cutting bl a or sone other instrunent, depending on the 5

desired usdote QSH@HeﬁM@WéOfﬁhgﬂﬁﬁh@m’bﬁllﬁo 3y be aflepled foapelads be
appr eci at eq)nEQi"&virﬂ ftnfé'irﬂ?ne ﬂé)lenhﬁ Gd B Oﬁ@'tﬂeé’rilétéleﬁ@inﬁ gi scl osure and

shoul d be |nterpret to |nc er types fecto Figure 2 is
~a parti al | yeqsipptd witteidws,icetting blades, @rsdms othpi iostiunent, demndmgﬁmmeAs can be

d b h 135 ding f 10
P pr o ekt 810 BamBa P Al i Ot BBt oneg6d TRERF L | onca

W thin the tbmn’r'q&w‘ﬂ@ﬁsed%énehbﬂlyﬁﬁﬁﬁsdlﬁilos&ﬁdn@@hohm&)eﬁﬂﬂé@mm ncivdst runent, the
drive rod 140 gtl%@ached to the handl e 110. The manner in which the
drive rod PAIEFrﬂ@e ‘é ¥t 0 the handl e 110 depends on the handl e

~configuration, & refls%wuaxmmneaolcm@m%&doscﬁﬁelﬁﬁmmoIﬁsFI gure 2, the
proxinmal end of the drive rod Is formed 15 Into-a ball 142 and a

portion of cambe tppragiated.ithetubuler laembﬂrdé&m@nhhvng hsn@kléﬁ exte@dinghomi s

conve on kno agt ng, t,h s t,;he ve rod 140
i 139 uthd shol il (kAR 0% AGIIOENR mid RN e it ® T D010
~act uat.es t Hemern 185t mmlpto;@(haltehéoﬂhséﬁbsoapﬂ mfrumlaﬁ thelbtiverod nggnber 130.

Figure 3 is a partially sec n fhdsledfthetblar
' ‘r’rla?’dltj)er | maylﬂ:attaclheé to'th ehanéle?l& dl‘hf: manner in whlch tllle n%e ro 140?3 Hdu

-attached to the handle 110 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




20 130 equi pped with a jaw assenbly 200. The jaw assenbly 200 includes two
jaw nenbers 205, which partially overlap. Each jaM/nenbeP42@5dh§@Kh pi vot
hol e 210 and a substantially oval drive groove 215. Each drive groove 215
may be arranged at an angle, such that when the two jaw nenbers 205 are
aligned and fully open, the drive grooves 215 forma "V' shape. A drive
pin 220 may be inserted through the 25 drive rod 140 and rides wthin the
drive grooves 215. Figure 4 is an expl oded view of the distal end of the
tubul ar nenber 130 and jaw assenbly 200, wherein |like elenents bear |ike

ref er ence TRAly g8 Ua i A8 of 4 ol BERG: bubREr Bl ihihafingh of the drive

rod 140. The clevis 225 may be a section and at | east one of
t he arns 223. Whentdaenibldd, thayverappingpoktine of2Bjatvandbess0dmaptlat e a drive pin

220. The distance hetween_ the arnms 227 of the cleyis 225 24 March 2006 -3
may be sl Rped lt@aaﬁéﬁewﬁaﬁ Tﬁ‘ﬁzf‘\’/ﬁlﬂli‘%zod’f‘aﬁh’?én%v‘?éirtgfé’ﬁ%h t_ﬁaaﬁeﬁﬂu ons of the
J aw Membelche hdld530 WARTrAISPBihEevit 118 AY B ARBIAG BRUHLOBSoRE the | aw

menbers 205 may be placed within the clevis 225. The drive pin 220 nay be
~inserted tHfolgivottpre2¥itis themmiserted o hindle24030 thentistdh endofithe2@hlayf t he cl evi s

225 and t hroygh each of e driy oove 15. A pjvot pin 235 is then
i nserted irﬂ?“g’.%’élﬁ@@t%@kit‘h‘?_m‘f%h‘g?g{odpe@ﬁd’fﬁ‘ﬁ"t“h@“ﬁ%ﬁ%&r menber 130 and
through the pi m%jmsﬁenaﬁﬂoo%@%p&&em%mw m@p@k?&“%%c,ﬁgmgj aw assenbl y

200 may be operated as fol | ows. en the jaws are open, rive pin 220
i s | ocat edhexrive powPa0 évldeatstl nedrene eridvod thyrdoivy geo s 315, farexandenthee, t he end

cl osest to e pivagt pinp .2 t.he hapdle 110 is .actu , the drive rod
140 npve§m§§P§ﬁﬁ98wR§“FH8§g®#€2m¥8%@iﬁ€”ﬁﬂwgﬁﬂa%9§P$VP3§ﬁg drive pin 220,
which is fKRePhediyt 8s RS 0da 40 advdARiallRNES b0y whRh el | . As can be

appreciated, the drive pin 220 noves through the drive grooves 215 of the

j aw menbercgul@Bo tErisivpiodddo, nyives 288lyps welbrtssan beajpeepiated thedrse205 from
Toves t hr GRS <R PR B P EroTa: 2 1l e mERAT TR RS aw mbrmber s
205 nmove tyedsGhr&3@0He jdiehedbis i@%&ﬁ%ﬁﬁé’é@cﬁly A tﬂe%&buk%ﬁ‘ ﬁi"éﬂlbérn the art, the
axi al novenent may result fromeither a "push”™ or a ul | o

130. Rather, as the 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




action. As can be appreciated, the anount of force required to close the
jaws depends to a |large extent on the characteristics of 2fhdarsR£€04 a
between the jaws. For exanple, thicker material may be nore difficult to
cut or conpress than thinner material. As nore force is exerted on the
material, it is not unconmon for a portion of the clevis to fail under the
stress. Typically, the point of failure occurs near where the drive pinis
inserted in the clevis. Accordingly,4there is a need to provide an inproved
jaw assenbly and drive rod configuration. SUMMARY According to a first
aspect of telwar reabenthebandéahaivios an edieating inschonismi adrtveaed dspdedcopi ¢ i nst rument
conpri si ngg; ' | : | . end, and a

| unen extg%%?ﬂgygﬁgggfﬁﬁgﬁgﬁfB%ﬁ%g%g%gg%%ﬁgﬁgﬁg?§q¥ﬁ%ﬂg%%%@ﬁal end of the
24 March Zined endg theprnrirag] cpdefiky drive ned teingdberlétko iegentinganeghanisng  mechani sm
a drive rofudisRaselh ol bbb hEmbIERaRf withfubUbhthdh ARG the drive Tod

havi ng a proxi ma a distal end, e proximal end of the drive rod

bei ng couphege iforckepriied tthe arfatieg medheripm, ofirsitand sevamthioss rokewinghat the drive
rod moves «aithigl o hdrdiblor Rt Mok tnd GIAYREEE hOdve r&i@ag@ongg force
applied to thé actuating mechanism a first and second boss protruding
‘radial ly fpBewes ofdhe driye resk ands legstiopeinptymnenagmben piveialy eqnneqtrd tof t he dri ve
rod and al,qgt fin, BEFRoH Beirff ol @ ithe\Rstd] Rk oAk lar rkBster BAEHY NSt r ument
menber pivotally connected to a pivot pin, the pivot pin beirig coupled to
the di st alPrevAingexiabeovenisu) aporienmidte o et ebyinstpirevenebegbeing al rovenent, a
portion ofyyie t85lidiRAPingARehd NiaktéHBRss Tember being adapted to slidingly
engage the at |east one boss. According to a second aspect of the present

i nvention, therecerdingiQaseaend agirect of thepsesopinventios: therrisroddipnri sing: a
tubul ar mepRgEpRaNdRitheft BRBN4if %1 (t)lﬁ»?%rem@m%rﬁaﬁ%lg 2 lﬁrggma%q Agiltymen ext endi ng

t her et hrough; a handl e coupl ed pr oxi ma of the tubular menber,

t he handl énhaid nlymen cxendingtherejhiength a hinslty couplet fovke premali esp ebtbel

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 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



within the lumen of the tubular nmenber, the drive rod having a proxi mal end
and a distal end, the proximal end of the drive rod bein@436mpﬁéﬂmio t he
actuating nechanism of the handle such that the drive rod noves axially
within the lunen in response to a change in force applied to the actuating
mechani sm a first and second boss protruding radially froma portion of
the drive rod near the distal end of the drive rod and along a sane axis
of ‘the drive rod; and at | east one j%w nmenber pivotally connected to a
pivot pin, the pivot pin being coupled to the distal end of the tubular

menber thé%@%wﬂméﬁ@bﬁﬁﬁfﬁg“&%P&Wﬂﬁbvéh@ﬁﬂﬁﬁﬁﬁpﬁwﬂW@hﬂﬂ#Wmﬁb at | east one
j aw nenbe renﬁ%@ﬁig’h%;n%t 9h0@Y ﬁwot ;}M'ﬁé'n?é 1Hseh9@thﬁfu§ﬁ’¥ ﬁol§ id A9y SaoRges the at

| east one boOss ccor hiTd aspect “of present i1nvention, there

i's provi debe &iffal f‘éﬁa@b%lb&érmmheﬂhﬁ@hy DPIEVARHS @ilﬁglovernqmbﬁrh%@t lepsiber having a
proxi mal  eRGaw seba! @lbom&ﬂqmeaavﬁa@oh e erfibeh BAMNGbRENRIRPEh; a handl e

coupl ed to the proxinal of the ['ar menber, the handl e having an
act uati ng gﬁ%ﬁﬁlﬂﬂ%%e%a@ﬁih?éﬂe@ﬁél%ﬁ@ﬁbsed within the |umen of the tubul ar
menber, the drive rod having a proximal end and a distal end, the proxinal
end of the dr|vﬂﬂ?®ﬁﬂﬁéiﬁgn@5hﬁpﬂdHﬁbumﬁéha@mﬂambﬁgﬂwﬁﬁﬁaﬁlsn1 of the

handl e su gn&lg'% Qr?veq‘g \i'I% {ugl.cljl m)v S Xlaa )XmV\fé[nla dlstaFe EI;TI%n In response
to a change I'n orce he actd%?lng ech anlsn1 A% rst and

secand bogsmgt @itéﬂdﬁigﬂﬂerethﬁﬁig@th hﬁﬁcﬂ’éﬂs@oﬁhﬂéd i0@ke Rbxifniendbfthe rod near the
distal end of the drive rod and along a sane axis of the drive rod; and at
| east one tptagr mspiberang has) ap getuating mephanjsin. Fhedrieeagd Balisparedwildos -5 wit hin

the di st ale, ke br bORbHDUABIRIREL o pldlfndtind 6351080 digpuerDer pivotally

engaging a piv a hole in at

| east one psmmalcﬁ‘nd of e dﬁlvéfoﬂl is ecm@wafto tﬂ&atcmuﬂmg BéchhmEEh of tHeheidby preventi ng
axi al novenent of the at |east _on jaw nmenber, a portion of the at |east on

j aw menbersueisthatihe driverosymeyesarisiiEivithitibe lypcady rspmpedp ﬁghﬂgig@l@gages the at
| t t t ubul
| east one fhos 31@& t%‘?hegdcﬁlﬁ dr%%ﬁ&hén? g?ﬂkl_ﬁﬁgozn%%ﬁ' fpr«'atnn% xqeﬁf] gdJ2yi ng a tubul ar

menber, a ha VE'TO s a prOX|naI end,
a di st al eoftjonaif thedlrivt titEdtatht dizchl BgH ¢Bs &firodlgh addifien, Belasht end S coupled to

the proximal end of the
- 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




t ubul ar nenber and has an actuating mechanism The drive rod is_ disposed
within .the lunmen of the tubular nenber and has a proxi med4 Maghahee a
distal end. The proximal end of the drive rod is coupled to the actuating
mechani sm of the handle such that the drive rod noves axially within the

| umen 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 drive rod. In3addition, at |east one instrunent
menber is pivotally connected to a pivot pin. The pivot pin is coupled to

the di St al gtk AferdsfBrchdttk Bl FRHBSE bAGE SWMBLRY ALk Bthak _roverrent of

the instrunent ne A portion of the at east e I nstrunent nenber is
adapt ed t deasséredingleymberigagerddve, wlerdin detgrane slnhsgy eflgpgesthe heast one
|nstrurrent menber may be a jaw nenber. Al so disclosed is an endoscopic

i nst rument Eﬁé?/’i‘eﬁifs%\ tubul ar nenber, a handle coupled to the proximal end

of the tubul ar m&bﬁwm&m@rﬁaﬁwﬁ{eotm%o%&m&% \%&A@hmanme | umen of the

tubul ar nenber. The handl e i ncl udes an actuating nmechanism and the

pr oxi mal  ewebndfiaw membteri may tregikeilly coougsteddo the distaberslatf tetitmtpr mechani sm of t he
handl e such.that the drive rod noves axially within the lumen in response
to a chand:@ lﬁ ‘force applied to the actuating nechanism At |east one boss

protrudes axi aIAﬂrsija@na@bematalse&nefa&&%mgéﬂrﬂﬁéaadwﬁ%tawe distal end of
the drive rod. At | east one jaw rrenf]) is pivotally connected to a pivot

pin, the mommcteéltmthb@lwgpmoambémnmi eadhe)f thedtrstljave nobder anditee t ubul ar 24 Mar ch

2006 - 5a ne reb reventi ng ,axi. al verrent o{ t he | aw nenber. A
portion of *{H aa"fmelln otPi] efﬁwo?ﬁ%ﬂ'@fmh% OQY%%’\‘}E‘gyvﬂq%ﬁgé% t he groove

slidingly 8RepaeEdHASs. at | east one boss. A first jaw nmenber nay be
pivotally connected to the pivot pin and a second jaw nmenber nmay be
fixedly connect@dhgmwmasdb%ﬂzmb aeong eod- t he tubular menber. A first jaw

menber and a s %%Oh Ja member may 1nan(% a s?ophTfPe%toglo¥ %e%ust Yaw member may

cooperate with the stop of the second jaw member to limit a range of pivotal
. rotation of the first jaw member and the second jaw member.
It should be emphasized that the term “comprises” or “comprising,” when
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;




connected to the pivot pin. A portion of each of the first jaw nenber and
the second jaw nmenber may have a groove, wherein each gr @éWarsh 2¢ingl y
engages a correspondi ng boss. Each groove nay be open at one end. Each jaw
menber may include a stop. The stop of the first jaw nenber may cooperate
with the stop of the second jaw nenber to limt a range of pivotal

rotation of the first jaw nenber and the second jaw nenber. It should be
enphasi zed that the term "conprisesSbor "conprising,” when wused in this
specification, is taken to specify the presence of stated features,

| ntegers, st Rt 0f i CYIROMPL Suneh e 408 AL RIS L WS, B, Presence or
addition of one oF not ot'her "Teatures, |natege s, steps, conmponents, or
groups t hexesdancdBRtiHhe [Ak&Ech,PTI ON OF DRAW NGS The obj ects and advant ages of
the invention will be understood by reading the follow ng detailed

descri ption i nTésHg Glier pardst vigwiohthedrvagieepdy and difve E9d:in fgegidaneel is a pl an
view of an gngdosconie instrument; Figure 2 is a partially sectioned view of
an endoscopic instrufent; Figure 3 is a partially sectioned view of the
distal end of (tHigrd Tibulpha viesndfelie jaweieimpaeshdnv th a j aw assenbly; Figure 4 is
an expl oded view of the distal end of the tubular nenber and jaw assenbly;
24 March 2006 Figyred igaperseeciive e afthe igpwmenbstt  oned view of a jaw assenbly
and drive rod in accordan 134']& FRMERDNON: Figure 6 is an expl oded
“view of the jaw assenbly a?n? ri \%ﬁ?%%tl n a?(ll:qgr dance wth the invention;

- Figure 7 is a fhapresanecinvaiion hgprp@suprartiedtite abe arFbyguowdiBe & ofe per specti ve
view of the jaw nmenber.  DETAI LED DESCRI PTI ON




The present invention inproves upon the state of the art by providing a
nore 24 March 2006 WO 031030711 PCT/US02/ 31801 -6 reli abl &4Mahadlem f or
actuating a jaw assenbly. An inproved jaw design is also provided. Figure

5is a | y sectioned view of a jaw assenbly 40 rive red 405 in
accordaS\l”(fg]{'-z&‘{/?A?dgL1 the invention, It will be appreciat egjc?}lijg?%tlé?i drive rod

405 5 "and jaw assenbly 400 shown in Figure 5 replaces the drive rod 140
and jaw assenbly 200 shown in Figure 3. Thus, fromthe perspective of the
user, the drive rod 405 and jaw assenbly 400 in Figure 5 perforns the same
function as the drive rod 140 and jaw assenbly 200 in Figure 3. As shown
in Figure 5, the jaw assenbly 400 ing.udes two jaw nmenbers 410, .10 which
partially overlap. Each jaw nmenber 410 has a pivot hole 415 and a

S_UbStantia'rl:ﬁ’ab{b\&ﬁéchﬁl{ihﬂ%rgétﬁﬁﬂlg af8PassERAP. ﬁlﬁhﬂﬁro@éd?&\)l@esfﬁl%ﬂ&y be arranged
at an angle, such that when the two jaw nenbers 410 are aligned and fully

open, the dexided. grooves 420 may forma W or "X' shape. As can be

appreci ated, the.dri X ' . partially or

entirely thr ougﬁlgtqhée%?ﬁi%(%%%\e{}gs’secéég?@jogﬁawgsmgédﬁg%%gre 6 is an

expl oded vid®imdccordance sithalseSevdntion, 40QilBvedippliteciuied thatithd Bfve rod@ ei n | i ke

el enents bear,.li ke reference n rals. ,As shown i | gyre 6, the distal

tip of %She aBP?B\V’eaS?e&ﬁﬁ hawp Bt e%ﬁffpéf‘c%f’tgfb V"H&‘?l%&% | east one boss

430 pr ot r ygemblyembioahdwn ﬁlrr@gﬁrémerm@,%onbﬁaepéaﬁctimma&&?mhﬁ% t he boss bar
I ma

425 may be 20 positioned between_the_ prox portions of the two jaw
menbers 4 fFod 445and avgassepally 490 indigure hergtormsihe gamg yndiop ayde dive i ve groove

420 in each,® - &ﬁ‘“ﬁ in Fi The jaw assenbly 400 woul d then be
posi tioned %aHOitagl?I]dy‘@%g\nst | §(E IelFt1 ul'ar menber 130 such that the pivot pin

435 may be i nseAsebwindigyre J theghve assetbly 400 meludesuivo jzw merebdre410130 and t he

PLVOL 01 © A8 doliaf? S e B IR giod %1032 Lo Tk ufly P a0 View of the
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,




i ncl udes the drive groove 420 and the pivot hole 415, which are di scussed
above. The jaw nenber also includes a stop 417. The stop24archgP@s t he
di stance that the jaws can open, or the "open-tip" dinension. Wen two jaw

nerrberslﬁl;log arranged as shown in Figure 5, the f one jaw
menber 0 /r?n%{'llﬂbe in 30 contact with the stop of theﬁ’%:?'ﬁ]g@?ﬁ%?\?v menber 410.

As can be appreciated, 24 March 2006 WO 03/ 030711 PCT/ US02/ 31801 -7
additional force may be applied which would act to further open the jaws,
such as while the endoscopic instrunent is being handl ed or transported.
In conventional devices, hyper-extending the jaw nenbers may cause danmage
to portions of the instrunent, suchsas the drive groove and conponents at
the distal end of the drive 5 rod. The stops 417 restrict the anpunt that

the jaws caddifiendd YR mEVcppied wHidhiboul DA weRfthd Spsliai@faes tsaci Ke drive
grooves and hosses. Figure I S, a perspective view of the jaw nenber 410.

As can be -vdplsthecandessepic nplaumgngis heing hangdagion trazsperted. dn coapsentippdyve 420 may
correspond h ILAGRLSY ' f drive groove
420 may be dgﬁcishﬁggpgt afﬁlgilbé}%gp @b?%%aglcgéspg%&%%? ﬁée%g?nesngt&ﬁ of the jaw
menber 410.infiomentysuch hethe drivergedove iandhedmpoaents a thieglistal end dfahe drovet he | engt h of

" the jaw menber..410 and t hat .passed rough th I vot  hol.e, 415, the
proxi mal e ﬂfo'lfhetsgqgs 6& "\7%18 eo%"“ﬁtz%gﬁgeg)gﬂécagg’(?@@p?ﬁgc‘é&%ﬁémgnd the distal
end of the peviemthg@lamasao héQirivByrobeshaed Bywsdshe axis, resulting in the drive

groove 420 having an angle of about_ 10 with respect to the axis. As may be
15 appreci at ed, FiEHE 8p g Pesrsetyerveewyof thejaymeraabsr 48h AscaRenpl ary and is not

groove. 420 Rl UelRABEaR ARl o R A e R e e i ve
groove 420 dirgnetasandchaightof the bl@pé%ﬁi?hg dome gioevecdZ@mzaytbe orientédzat awt i on desi r ed.
N )
rod noves. aXis@aallelxs fmlengthdf Ok jdvmedibérveo gidibatpadsedihraugh e pivopen, al | ow ng
T Ay Ay, Yind roximal cad of Bic drive groovt 420 2iay be sbove tie mul and the
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




The jaw assenbly 400 nmay be operated as follows. Wien the jaws are open,
each boss 430 may be | ocated near one end of the drive gr@8Warch2006 f or
exanple, the end closest to the pivot pin 435. As the handle 110 is
actuate rive rod 405 25 noves axially. As the ' 405 noves
axi al | ygﬂot(h@?ugglsses 430, which protrude from boss bgg&@%@%gﬂti on of the
drive rod 405, nove axially as well. As can be appreciated, each boss 430
noves through the drive groove 420 of the respective jaw nenber 205. The
pi vot pin 435 prevents the jaw nmenbers 410 fromnoving axially into the
tubul ar nenber 130. Rather, as the bosses 430 nove through the 30 drive
grooves 420, the distal ends of the jgw nmenbers 410 nove toward each other
24 March 2006 WO 03/030711 PCT/US02/31801 -8 and the jaw closes. It should
~ be noted thal did)gw LREGL it sREuld BEndléd e tl 18RpNRSF HfiveBYoovbesdoaRger t han

necessary to accommodate the axial travel of the drive rod 405 and bosses
430. (One advdpngsytbamhieckrsay tyadcomyedateith wdaldrayené thedipige fod 468 endent i ng t he
bosses 430 Jd.om S N%l Rehedt Ating thidd 418 fRTS: £ if Reuellib/fie 97 0OVES 420,
or 5 "bottomng out™, "an nnecessaridy stressing t co nents of the jaw
assenbly  46@ses #30cfrom corging ireconesswish thaendaiof theiddvéd grbowsidZ@ondi ng the drive
~grooves,_ 420, As .can pe reci ated, the exenplar odi ment . of the

i nventibn @PF?WI_H%P‘ES’ af“ﬁg'?@f%_ﬁ?ﬁy %{W&%%@“gq%ﬁe%%/°f§€%%ﬁf%’h5(| i nstrunents.
The boss-t y®, délhdifg the BOseAI0iod HakkbIGArARding MheydrRt iefioR@t4e. a typi cal point
of failure but also reduces the 10 nunber of conponents needed to assenble
"~ the jaw assenbl y\spat bq appregintedifhe exeppliseapiodimensefthgiamentiothe i nventi on has
. now been desggrd i . : [ i [TE LN 1ight of
Thi's di scl i heliod bIRAacin oPeleE Al MR ? THAYER e, 200
enbodi ment sodtorfigiratiornoe otly eliminges a gpaaipot obfaduredut alwrbducesnthybe hel d 15
statiopary wth respect to the tubular. nenber, thereby providing for a
si ngl et'hos SUMbRIREEP ‘?f’cepts?ﬁeél?gtoe?ﬁ?f"@?ar{g‘?ﬂgl#?Fﬁ&i@rt&ﬂ%@?enents are intended
to fall w tdabsscégiCinstpimipe of the clains which follow.

The invention has now been described with respect to an exemplary
embodiments. In light of this disclosure, those skilled in the art will likely make
. -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.




24 March 2006 9 CLAIMS What is Clainmed is: 1. An endoscopic _instrunent
conprising: 5 a tubular nmenber having a proxi mal end, a d24Marcke?P0 and a

| umen extendi ng therethrough; a handle coupled to the proximl end of the
tubul ar nenber, the handle having an actuating nechanism a drive rod

di sposed within the |unmen of the tubular nenber, the drive rod 10 having a
proxi mal end and a distal end, the pCbhAIM&l end of the drive rod being
coupl ed to\M:: .a&i uat(ijng mechani sm of the handl e such that the drive rod
noves axia %'% MFE Bhe 1umen in response to a change in force applied to
the actuating nechanism a first and second boss protruding radially from
a portion of the dridve r od. 65 near the distal end of the drive rod and

al ong a sanje axi%n%q PREP'GIPUEPRFOMRAEEt | east one instrunent nenber

pi vot al by conned bdulbomambier baving @ proxineal ehit,od distal endyend @ laraeipl ed to t he

di stal end etdhe tﬁUbﬁ{rar menber thereby preventing axial novenent, a
portion of A0 PEEYO e i nstrunent menber bei ng adapted to slidingly
engage the at | essdndEnenupiEsisto tiOprdximBhend ofsthe tubeldr nedmbsr gthenhandigher ei n t he
at | east one instnr UEEI;(I'[ rrenRer. is a jaw nmenber. 3. An endoscopic

I nstrument (?BWErai Sqmba_ln%@eg B ar nenber havi ng a proxi mal end, a distal
~end, and a | unera drivetreddispgsddheithin thedurgén ofithi dutelllar nosnlsreitie tdave el pr oxi mal

o7, 2" e B o e RRAN R PR P PP RN 50
- 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
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




30 having a proxinmal end and a distal end, the proxinmal end_of the drive
rod being coupled to the actuating nechanlsn1of t he handPé Myeh20¢tt the
drive rod noves axially within the lumen in response to a change in force
applied to the actuating nechanism a first and second boss protrudi ng
radially froma portion of the drive rod 35 near the distal end of the
drive rod and along a sane axis of theidrive rod; and 24 March 2006 10 at

| east one jaw nmenber pivotally connected to a pivot pin, the pivot pin

being coupl ed Eﬂeég%ngﬁaﬁﬁl&?ﬁ% @talfy%nﬁég?éﬁ 8'a ﬂf\?di’ﬁ@ hte'E)Wo?PiK befngventing

axi al novenent, a por on O | east one er aV|n a groove,
wher ei n t heogembipdhe istaf ensl of theewg@#g@@emher thereby Rivewing aKgL@ovement s

i nstrunent p8fiok baihmﬁ;eam%%mn@n{bbr BAvidPAGroBI Wheleh Pk YRIRE Isidisgynect ed to
the pivot pin and a secon aw menber i s fixedl'y connected to the distal

end of the®ngaasSIthE atieash 'f'e!’%"@- 5. The instrunent of claim3, wherein a
first jaw nenber and a second jaw nenber are each pivotally connected to

t he pivot pin, ortion of eac rst ja n second

§ o member Thavi AE Ko BRUET oRbs etheren &y itk Ers SPNGR)Y SERGHEES &
corresponditrmmnhmqsman}:l& ecorldawi mahbearmetedyfconhédted o thantlietabén cffméw groove is
open at one gatg b The instrunment of claim 3, wherein each jaw nenber

i ncl udes atﬁ)t” 8?1?5 stop, the stop of the first jaw nenber cooperating
with the stop of the second jaw rrerrber tolimt a range of pivotal

rotatiogp Og theTﬁé fn%&u%é\\’{’o’ﬁaﬁﬂf ut.g@rs? rﬂgmbgtyyar}d?an l}v In the open

posi tion. endoscopi c | S|n nber havi ng a
pr oxi mal mmb@r diestagh pyntazlly esmmeeted (mthﬁ piawt pingd ngrtlon dleagh hftba@rs,t ja®5 a

handl e coup|fel ﬁn& e s@E&?&i AR meitr REviRd'S ofddbi! viHerdR BREY arodVRSsifliARY! € havi ng
an actuatlng nmec
engages a correspondlng 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




a drive rod disposed within the |unen of the tubular nmenber, the drive rod
having .a proxi mal end and a distal end, the proximal end & Mishaf&e rod
bei ng coupled to the actuating nmechani smof the handle such that the drive
rod noves axially within 30 the lunmen in response to a change in force
applied to the actuating nechanism a first and second boss protruding
radially froma portion of the drive rad near the distal end of the drive
rod and along a sane axis of the drive rod; and 24 March 2006 11 at | east

one jaw nember gf :eéﬁ%ﬁéﬂéw&kh@k#é{tléﬁsﬁgﬁﬁ&ﬂ df!pb@%é\f:ilﬁﬂ?r?th%'o‘?&é\'enﬁ%ﬂthsgf the
tubul ar menber, the at feast on I'VO engagi ng a pivot pin,
t he pivot tqahtﬂﬁrmmt@rath%@trl@@aiomﬁmmgmbar mmt@llyiamgagmg @@ypt @net epivet of the
di stal end pmbé:#bqnéé%k!'t%ugmﬁﬁasﬁn éthseéseeueaa@\sﬁmaldrwalaﬁaa#mamb%ra?nt of the

at least on jawne ortion of he | east on Jaw nmenber having a
gr oove, \Ahé‘ﬂ‘?é‘i‘tf?ri"r‘?ée'ﬁlﬁ%‘(?@ el mvemeRtRifassatienst ogjaw @%Peroﬁéo'ﬁ'@%gf 9. The

~endoscopi C theltiédsiBMfandhefbér HaVRg 2di86\R1 Whékin tRa§loode BRIglyWhgBbed the groove
of the at | east On?’P aw nenber extends proxinmal to the pivot prn. 10 10.

The endosc@bie8signe nt of claim3, wherein at |east a portion of the
groove. of the at |east one jaw nenber extends proximal to the pivot pin.

9. The endoscopic instrument of claim 8, wherein at least a portion of the groove
of the at [east one jaw member extends proximal to the pivot pin.

10 ‘
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.




