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18,2004 to exam ne the rectun1and col on. Sone endoscopes
have a working channel, typically about 2.5-3.5

mllineter n dianeter, extending froma port in the
l““ﬂéhd%!e; j%i—‘l—ﬁ%—%ﬂ stal portion of the flexible
i nsertion tube. A physician may insert mnedi cal devices
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N es wthin t atient. Physicians comonly take
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[0006] KBakgehadndtheonvtilktéonendoscope. [0008] Insertion of
a flexible endoscope especially into the colon, can
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colonoscope through the sedated patient’s anus to examine the rectum and colon. Some
endoscopes have a working channel, typically about 2.5-3.5 millimeters in diameter, ‘
extending from a port in the handpiece to the distal portion of the flexible insertion tube. A
physician may insert medical devices into the working channel to help diagnose or treat
tissues within the patient. Physicians commonly take tissue biopsies from the mucosal lining

of the GI tract using a flexible, biopsy forceps through the working channel of the endoscope.

[0008] Insertion of a flexible endoscope, especially into the colon, can be a very time-

consuming and uncomfortable procedure for the patient, even when the patient is sedated



The physician may di agnose and/or treat tissues within

the colon either during insertion or renoval of the
wepwsscope. The flexible endoscope may "I oop" BET/DEI005/016761

the colon, such as at the signmoid colon or at the

spl enic flexure of the coIoQ so that it becones

difficult to further advancé the endoscope al ong the

colon. When a loop is forned, the force exerted to
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[0013] A second embodiment of a guidewire structure of the invention includes a medical
guidewire. The medical guidewire includes a working portion which is extendable as a loop
track beyond a distal end of a medical instrument having a mechanized guidewire drive

assembly. The working portion includes an exterior surface having a repetitive series of



medi cal guidew re. The nedical guidewire is extendable

beyond a distal end of a nedical instrunent. The
wore@sasdosyui dewi re i ncludes first and second sPURES1085/016761

wherein the first segnent has a first bendi ng nonment

of inertia and the second sggnent has a second bendi ng

monment of inertia, and wherein the first bending

nonent of inertia is less than the second bendi ng
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improved guidewire extension and medical instrument advancement, as can be appreciated by

those skilled in the art. In one employment which utilizes a mechanized guidewire drive
assembly, when the surface-elevation-feature engaging component of the mechanized

guidewire drive assembly is located proximate the distal end of the catheter (insertion tube)



[0018] FIGURE 1 is a side elevational view of a

portion of a first enbodi nent of a guidewire structure
w@boosheosyaventi on i ncluding a |ubricious sl eevRCHISMN5/016761

in cross section; [0019] FIGURE 2 is a schematic

si de- el evati onal cutaway vi gw of the guidewre

structure of Figure 1, with'the sleeve onmtted for

clarity, enployed in a first enbodi nent of a nedical
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i ncludi ng external threads and including a |ubricious
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sch - | cutaway view of the

guidewire structure of Figure 3, with the sleeve
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oritled for: ol ari’'ty, enployed in an alternate second

enbodi ment of a nedical instrunent having a catheter;
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[0024] FIGURE 7 is a schematic side-elevational cutaway view of an alternate second
embodiment of a gnidewire structure, with the sleeve omitted for clarity, employed in an

alternate second embodiment of a medical instrument having a catheter;

[0025] FIGURE 8 is a more detailed view of a distal portion of the catheter of Figure 4
showing a particular embodiment of the mechanized guidewire drive assembly including a

motor, a spur gear, and a nut gear;

[0026] FIGURE 9 is an exterior side-elevational view of the nut gear of Figure 8;



guidewi re drive assenbly of Figure 7; [0031] FIGURE 14
is a schematic side-elevational cutaway view of a
w@ersiiaesdf a third enbodi ment of a nedical i nBCT/USNE/016761
of the invention including a catheter and a nedica
guidewire; [0032] FIGURE 15.is a front elevationa
view of the catheter of the nedical instrunent of
Figure 14 with the nedical guidewire renoved to show
r Y, 26, 1S
O R S P B AR e L et SRt
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loozﬁi oWiIEYRE Wiy e crognyetirnebuiny of thamat %@alf ték“é’ea%‘?%rllﬁlﬁ%“ 11 of
t|ng clutch; [0034] FIGURE 17 is a schematic
e- eIevatlonaI cutaway view of a fourth enbodi nent
of a nedical instrunent of the inyvention ncludlng an
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medi cal instrunment of the invention including
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t hesecond segnent (including the external threads
[ooiif]err@eﬁkmfs i DEoARAVERInaBHER @M atBXibesTdhd e dib:D msa%ent of
the gearbox has been omtted for clarity; [0037]
Figpp Ghmith2g mediep! geileswitg temosdde skqve (e suidrayiredassagmiyay\Ppeings;
of a sixth enbodi ment of a nedical instrunent of the
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second segnent |nclud|n the external threads
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FI'C 1 is a schematic sTde-elevational cutaway
guideivi®; of a sevent h enbodi nent of a nedical instrunent
of the invention including a | oop-track gui dewi re and

[00#4] qﬂqéUk@ 18 is a schematic view of a particular embodiment of the mechanized
guidewire drive assembly of Figure 17 including a motor and a gearbox, wherein it is noted

that the motor is disposed in the catheter;

[0036] FIGURE 19 is a schematic side-elevational cutaway view of a fifth embodiment of a
medical instrument of the invention including an articulated catheter and a medical
guidewire, wherein the motor of the mechanized guidewire drive assembly of the medical

instrument is disposed in the handle of the medical instrument, and wherein the portion of the



catheter having a rail; [0039] FIGURE 22 is a

perspective view of the catheter of Figure 2 1 show ng
wao b@snatoshes in the rail of the catheter and weTUus1ves/ 016761

gui dewire and the gui dewi re passageway openi ng(s)

omtted for clarity; [0040] [FIGURE 23 is a

nore-detail ed top pl anar VIeM/Of the rail of Figure
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[008%)vi HGUHHIMS ] pEBpwtlkfexzﬁeM diblcpmewnof[H)Qﬁﬁ]Zl Befangthe notches

L.ai the sever
in G s PRt B e RO Aok Ao PRSP ESE poning)
omBet Gelicheing; | s not limited inits application or use to
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[0042] FIGURE 25 is a distal end view of the catheter of Figure 22 together with an
embodiment of an adjunct medical device in the form of a connector, wherein the connector
is coupled to, and slides along, the rail and wherein the connector is itself adapted to slidably
receive a rail-coupling portion of a second medical instrument in the form of the adjunct

medical device of Figure 24;

[0043] FIGURE 26 is a schematic side-elevational cutaway view of an eighth embodiment
of a medical instrument of the invention including a non-loop-track guidewire and an add-to

catheter having a rail;



purpose of limting the invention. [0047] It is

further understood that any one or nore of the
wo edos0vwosy)- descri bed expressi ons, enbodi nent s, PCT/US2005/016761

exanpl es, etc. can be conbined wth any one or nore of

t he ot her follomﬁngdescribeq expressi ons, enbodi nents,

exanples, etc. [0048] GQuidewire Structure [0049] A

first aspect of the invention is directed to a
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[0048)" | Sk2 HES maxi mum | oop-track | ength. [0051] The
nmedi cal guidewire 12 is adapted to guide the nedica
[0049]St A fife® BdpedtDf tHenwnton/iad diradtédd a guliewire dintalre gMifAlaw r e

12 is adapted to guide a flexible catheter (also known
ennbiGiryenf P PRV iF RSB RIeGH) of lsdIvoRtion ShHe g 122 and mctudes

a medisdl igiiBRre 18. Thdm&HG1 gﬁ@é&ik&@t ihélﬁqlesta%rfcih% pbriidA @4 Qhich is
second segnents 20 and/or 22 are disposed to extend

extgneyinas & loep Brdtheyonsaplistl eoel 16 pEa Bgdindtipsirupgnttlo e working
porR@S BAGS WY irBs 1 d- @ Be1eagth Eﬁ‘& Blcludés ﬁxjstgclng Q& ond segments 20 and

Il'Tustration, not shown, the first and
22 together having a length greater than ninety percent of the maximum loop-track length.

The first segment 20 has a first bending moment of inertia and the second segment 22 has a
second bending moment of inertia. The first bending moment of inertia is less than the
second bending moment of inertia. It is noted that describing the first bending moment of
inertia as less than the second bending moment of inertia is equivalent to describing the first

segment 20 as being more flexible than the second segment 22.



second segnents 20 and 22 extend fromthe sane
passageway. In a different nodification, not shown,

wao b@sfii3osy and/ or second segnents are di sposedP@DUS2005/016761
extend beyond the distal end of the catheter from
outside the exterior surfacg of the catheter with the
second or both of the segnents engaged by gui de ways
on the exterior surface of the catheter. O her

[Ooggjd' ft ﬁs%ttédQHa%t J@mjj %E%rﬁérﬁs" n@ﬁ&n‘ *efla pﬁ@@?ﬁu@:ﬁsoﬁ is also

heters inclu out rmtation, cardio-vascul ar
notedithhighe lesgth o thedenrtack wtth@qhetmg:e akome therlger trickrronywhase g first
segm%ﬁt?ﬁ)gb%g%g tos&?({ﬂd%é%dnrdzg% tgl%él?#@ gfthg #egﬁ%ﬁsgﬁﬁn%ﬁf’& t?%ere
the Eeo@ud mmbnﬂzz lielgms vmeMendg)e]umdtth@dlstaJ&nd d6ad Ehptn&dlcfabmstrument

Iﬁ’g‘%‘? |n8{‘~?fl a} ﬁ‘g’}’ é aCt ] n? aq?t e)?%n%gd as an%o@'rack

bey(og@ﬂ‘le rdgstd) EﬁS 16 ofathg mediea ﬁnstrhﬂﬁentl IGME le@thtolf &etloopamdk extending

o ! R E b eSS A AR o S By

lent@ft to the artisan. [0052] In one construction of the
gui dewi re enbodi nent of Figures 1-2, the first segnent

0080 e AR BB A AR B bty L5 on

Var&Qoﬂ Qﬁe BeditHd gﬁldékifllréili ¥ a@z@f&tta @tudé h ﬂSilbl@lcaﬂH&éﬁ@’also known as a
n the second se

e ssien 810, o) ag meion AT At TmOgirafipre i fifst and/or

sechitEselinbit 26l &8 ard cﬁsﬂo@&ﬁto eRBid byBnSBe Althl BhPIRS ke catheter
In one variation, the king portion 14 includes a

24 fipbassagsyrRshinside ﬂ@)@ﬁ@ﬁ“@? % In operiliupfeation.cioh shosag the st apd
secBﬁ’d §e?ﬁelf1t's b& 511@@9&!%&1 ﬁ%@ﬂ tha_ E‘ﬁnet Jﬂ%agev?‘a@g TR Qﬁ1f?e§en|9 ﬁﬁdﬁicatlon

eng and has a vary di anet'er
not§h@m &lret fixsf] angt/op spgand seemt:mte a@ @@@mdm @ﬁmdéaem@%h@r@s@ end of

the cgtﬁftgleﬁ“(;ﬂﬂ guél%g ﬂ%"& e%gr &?ﬂce"\é}* tﬁéqca ]%te?‘ %ﬁtt}?éyehcﬂlldl of b@tg 3)? h}e

diamater proxi mate t st ‘segment
seghents n&gatgadjbsf gtuést wam onttlmeexvealoy smr@tc«t oif thelcadhedere O@ter ofodifivations

areg?% t)?(hhg:%ergsatnh es Q %Qtte%se}lltlc!l \{V%ﬁ%} (_}%{('liltgntg %r g é svfagcru?a{;n
catB@gE@nImcﬁﬁry dathea:rs!,‘j mic‘f 1ﬂ$e@imn ttmz!d iof erclabdopes sub]ln& Ihkﬁrlll(dl tubes of

t f. the t h | th
el F0bes g CLERBEPea e ST RRACE P PO T of WEwe? 2 he
woRkil (ReEcnid is edpRA fSr p%ﬁerﬁ ﬁlﬁraﬂﬂmnail@@xﬁadt Eﬂarﬂp’l&s of body lumens ofa

| oyment _of the guidewire e i gu
paticREnGRde ivwao%lmltaagm 1he ypRey %‘dggstralwtqﬁwl)c‘raaa §19651m¥%r\fé1 g,
andSB16S0HBE PdsdoBRayfsi [Ciier SRANRE of 2R dicaANBstMRANE 8 1&theters 24,

creates a low friction surface for easy passage
and/qqbediglimennyaeft iotkgpréfana (human or nonhuman) pati ent.

Exanpl es of materials for the sleeve 28 include,

[0082]t hRWhe bbnEtrbéion QR theBaldvwRE Eabddinset Righes e-2 MEFEt segment
such as Striped Teflon(r) PTFE avail abl.e from Zeus,
20 gnithe second segment 22 have substantially the same material composition, wherein the

first segment 20 has a substantially-constant first diameter, wherein the second segment 22
has a substantially-constant second diameter, and wherein the first diameter is less than the
second diameter. In one variation, the working portion 14 includes a third segment 26
extending from the second segment 22 to the first segment 20. The third segment 26 has a

length and has a varying third diameter which is substantially equal to the second diameter



(Orangeburg, SC). In one nethod, the sleeve 28 is

applied over the first segnent 20 through a
wheasAsiosd nk process well known in the art. | nP@RES2005/016761

variation, the working portion 14, apart fromthe

sl eeve 28 (or apart fron1an$ sleeve) i's nmonolithic.

[0054] In one illustration of the guidew re enbodi nent

of Figures 1-2, the working portion 14, apart from any
proR i B s R 2 WD SR P e P Biameter
proginagaiba first @¥mear2f). Hasnemedificatiohcthel vansg drird digmeter of the third

seglgl)r(%ﬁqut Slél’gg%l‘lﬁ{ecjihf }irr?(? 9@%06%%%&]%8%?2%&&& thg géco#i Qefgg{égt 22 tﬁf

pro®iiiats tha fiekt segthieara®t dn a diffesend sdodificatidnl the (ﬁnﬁfﬁdla{mé‘cbn ofelteathird
th t 22 h A t d

segipi) Srie eah gt O B PP ] 8 eoheP| Pl 4 et oy pgnd

seghR@RR0tan®@®2.has a | ength of substantially 0.08 neter,
and the sleeve 28 has a wall thickness of

1003 8; 30 PP o gRghide i B e eV £ Mg

porti6ii 141fichiges dTabipidudelvevee2 Sdutrdadditgethd ﬁrsoﬁegtﬂeﬁt uiThe slet e 16

nt. of res 1-2 inclu he first
Creétéb?r‘gmnf%%oﬂ Sﬁff%"eg*%‘f TA5% Pasgage E%W&ea 3 mathg non-
hurS@) Peliedt. BbniplR ¥ iaRridlls $drahe S&tfle 16 m’éﬁﬁe IwigRnt mxﬁ@atioh e
second segnent 22 into a second guidew re Bassagemay
a

Polmetrﬁl‘ili@r@eml@ta SPTER), fochy s $tpediTefloal PARE ayalablprieom Zegist e
r
© E‘%bﬁ‘% ﬁ 14 BR¢ {allteﬁad 3@2&%@@ ﬁ%pgllét@hag%lg@@g%k &%ﬁl&%ﬁﬁo through
a hca&tsm;tl@rm@as well nommah the artn de pnesddriaiion, fhetweakinglbestiam &4 apart
a first

ﬁbhﬂi%%%??ggpnag%gﬂmﬁe g&%& %ﬂ%ﬁxIpﬁrst segnment 20 is

manual | y pushed fron1outS|de the patient to extend at
[005a st ono hbstydtionteé tifei guilewire grbedimpg of Eigyred 1t2h thediagkiag portion

C: :
14,358 i Gy HOR o 7R B £ hger ARG oo SGER R AEMLEE 4050
Nitot Bedeestéh @ompdmeetst(F remonty CANandlias Iasmiﬁblesﬁmetaffot ineertion into a
con 22 beyond th i stal

body ST eI, 1 s SRS el el D e RolinFer 1 meter
andsedjamettr (ﬁ'%ul&mtlﬂm 0.46millimbkter, dife sedvmd l@@lyenk PvRas.a 1dipeinof over 1

t he st se bilized. res
ol R EO S TG PHRREh b P oS ofngth of
subSthHlg B0 8GhaAPandIRE §165e OB BAIH wAll thickhdse b sudRatalg 0.11
catheter 24 is manually pushed a further distance into

miliiggtep od{her Gpsrsional ‘Fhé’lcﬁﬁﬁﬁ &t thiais?ig on t he second
guidewire leg 12" fromoutside the patient to retract

[008%] | @aStectmi® feifusind heSREdeRGre SEGIMRB 1 0 Pthe LheWRS Embolment of
(described in the previous tw sentences) are

te
Figﬁ@ﬁ i‘&tl%ﬂ“%?é serting g fiystseemant P mig B5st sfraviredppaseayayef the
catheirQ4 e 126 istal SHIEIS. anl BR6Mhg tHe sSi¥Rd SepiERt £ 1an3$ seSERN,

of the guidew re enbodi nent of Figures 1-2,
guidewire passageway of the catheter 24 from the distal'end 16. Then, w1th the working

portion 14 extended a minimum distance beyond the distal end 16 of the catheter 24, the
catheter 24 is manually inserted an initial distance into a body lumen of a patient. Then, a
first guidewire leg 12' leading to the first segment 20 is manually pushed from outside the
patient to extend at least some of the first segment 20 beyond the distal end 16 of the catheter



medi cal guidewi re includes surface elevation features

to inprove the tenporary anchoring of the nedica
w@iodawios® agai nst the wall of the body | unen.PCTUSINE5/016761

variation, the surface elevation features are present

on then second segnent and e absent fromthe first

segnent. In the sane or a ditferent variation, the

surface elevation features are external threads.

7 "

24 R PR BT TRl g 0 P s b Rch PLE B Fop
outgisipthe pafianh toofxtenf et Igast stewd ofdhaeseba sn&rmnt 8% beyiogd rt}@silszalsnd 16

o bRl M T L A DR B b

bodydmhem OTheay the Girst §eigﬁleml120dl§l inmsolektedvdtbgpeatdo ehelcathpter 24 (by the

t.r.ack b ond di st end 16 f a ne al ,i.nst t.
clis T 610 M ofa L, o7 5 Fud i gp ety s
rnafﬁihﬁy\fﬁﬂiéd adurfief disfcelidtd thetaldy ueﬁenavhﬂexh@nal@r plitief amctRe second

ész havi a repetitive series ace art urfac
SuignBEEE P PGS e Bhvenn G F Girt FUPsbget S
Thewagtftwb BRpReAB:ZRdhpbHeW the seitnées) afa&e;sm{em ag-ﬁ&essa?/ to fully

In one arrangenent of the first expression o
mS?fh@e@%FPﬁ@i/%r@mé%WMn of Figures 3-5, the working
portion 114 includes first and second segnents 120 and

[005&)2, InAd ekdh@pl§ Wbf ke R drenAduidefik @abodigentlolFidh& 1-2, the
present on the second segnent 122 and are absent from

meiilﬁ@l gridewire fshangurtpoeleviafonisatutes f9 inreys, the ripergp; apchoring of
the Ghe@¥AT 4 an%%'gMﬁﬁshe%h e 539 S8 ert. 1R Bhd NRiaBED WR surface
consi sting of periodic threads (also called externa
cleyqtipn fatiras369 pregsat oolp secenst ssgment apderic @bssat Bam thefist segment.
In HE Edn%jdrcd cﬂff&@ﬁ’t%natfoﬁ Hhd SurB@Ble Hhiof! f%hfrés%&@&temal threads.
arrangenment, the working portion 114 has a nmaxi num
| oop-track |ength, wherein the first and second
[0058g e sesondembadiman of ¢ ewdevries stigies 14 0j08 Higtinyegtiensis ghown in

Flg&ﬁ Sn'ﬁoﬁfsi/e)&%sﬁgﬁgftﬁé ﬁﬁlﬁavl%ﬂmmlén@epmg&ﬁg 5'1§£%9£h

erel nt frrst segme has a first bendin
guideyritasirupture H@rindledingaimedienl gpidewide Sy mda medzal ware 112

1nc$1|8§ssa{\g engf’i ng%rr%g?rgﬁr? 08?5 eﬂt&'ﬁﬁﬁl& &a I%F}g‘crﬁﬁﬁke‘\l:{1 g&ﬂl cﬂ?cal end 116 of

inertia Is
a nsdicariuktivero lri@ hmzingmmedianizné gmiﬂazvire[ diﬁfég]ssembSekS@n (The worklng

porﬁé ; %5135‘65 5i2gd g{ﬁe? er% cl? c t3% r?%vnigl%)rep nt grfle F gpuregds %pgrt surface
elegitiod &Mlmﬁs llBl Adapldiefongdirabid engadetden Wlﬁl th& iheb]mﬁlizlddi esidewire drive
mork|9@ portion 114 which is extendable as a | oop
asseipl¥ ey ond a distal end 116 of a medical instrument
118 havi ng a nmechani zed guidewire drive assenbly 130.
[Oome In@hk hngngpmeiitiof the ik 4 ekpredsivahes therpuadetvire ieﬁnbodimieﬁiaﬂ'@igures

1 2 h Vi n ext ﬁqﬁ%uﬁgi?ﬁig%zség&&%g@ﬁ%?ﬁqgo pjzf te surface

ele@ﬁSﬁ féifu}feslﬁ@ are present on the second segment 122 and are absent from the first

segment 120. In one variation, the surface elevation features 134 are chosen from the group
consisting of periodic threads (also called external threads 136), periodic teeth, periodic
holes, and periodic grooves. In the same or a different arrangement, the working portion 114
has a maximum loop-track length, wherein the first and second segments 120 and 122

together have a length greater than ninety percent of the maximum loop-track length, wherein



[0060] It is noted that the arrangenments previously

described for the first expression of the guidewre
wepwediyent of Figures 3-5 are equal ly appli cabtBUS05/016761

the second expression of the guidew re enbodi nent of

Figures 3-5 with external threads 136 being the

surface elevation feature 134. I n one enabl enent of

the second expression of the guidew re embodi nent of

R hd bPfhertiadnd Tre 38R SleBt 122 1

the T NGRS B ok dnd e BEPRR S Tanl Al 122 has 2
secnmhbeméing impstentipfandrtia, #8d ivberainghy Guidendipe nmethﬁ ingrtiagdess

a.fl S (al so known as a flexible
ﬂm%geﬁgé thfﬁﬁmg&kég%ﬁhggﬁstal end 116 of the nedi cal

instrunent 118 is the distal end of the flexible o
[00591s e tséaond expiyessibR 4f the ghidewitotrobmknopof Figings B¢ i5faglaguislewire
strdcPie Y é1[i&n Heh%p Cﬁjgi'd% gfs 114 eTﬂE‘?écﬁ(%# Héx%?e"‘f 15%&&& a

di I'sposed I'n e cO 3 i en ur ng
woﬂmlgmﬂmnolﬂyl whlmh i9pcendable at a hmp tnadt bes/hmd/m distal ﬁngl] 6 @efa medical
msﬁr&?,ﬂttl Bf?]tlan \%%iar&l%lc%amg?% guécilégltlre Iéln%e #gee %g@% v%drklng portion
114piasladganeytefior sﬁrfaceV\lBIZ hbviflg ét}hémﬂehr)sacfsdl% hdupeadtfongpeuble

medi cal I ce, such a wi.re snare to biopsy a polyp
enga%‘?‘?%wgg ?l‘?l ’B‘??B%‘E%?&;Bul Be8 £V 4° Lifbl oynent of the

second expression of the guidew re enbodi nent of
[0060]0 Ult BnoBedThat tHeerrtangdtment ppotduslyrledctibed foe khedst eapression of the

Lubricioys sleeve 1 surro d|n ly . the first
gL Bt pEH e DA ara arpiaBliay fecoast FRirgision of the
guidévfire edflddimdnt OMFigRes b Q&Qﬂﬁ%x’éa?rﬁl theas | M RipIheifadd dlyvation

of a nickel-tjtaniumalloy. In one g@ellcatlon t he
feafyreclodt 1 pregrpblmentiobipe; secoR EFREFion PhEE Bidpyiire Frgbodiment of

FighRES15T the Wo@lﬂné)’ﬁ_oﬁl&? 1856 leh%te%&&f ﬁﬁ@dt MraAfmih1 R ofkbétd BY\brice
enbodi ment of ure 3- the first segﬂent 120 and

examée %é@ﬁﬁ‘&ab’@@fﬁ’é’mﬂt 1@18 havlen@ewvaﬂ@h infludestarflexdlgrigsertion
tubg'Patls%r%%ﬁ QTP ﬁg';hﬂlle Qﬂhet ?ﬁ@ 'aﬂd B glsta'l bt 11999 %%ed]n%@w@@tﬁnent

a substantially-consta first dianeter, wherein
11&sie hereidptal epdrefihe floxible msmgm tube s picthe mlgnqsmee‘x“tggrerﬁeﬂhows the

Wox%.ﬁ{gf@ﬂﬁm]ﬁ@ of %@?neﬂlcﬁf#?ﬁ% Wlie 1‘% Lﬁég&s@&l tﬁ@ I:olccﬁ? F.&’;cg‘ atpﬁtéer?t

and where rst |arreer|s

duringe csbmmdpsdl lamwet eariatibm nohﬂmowa rin Bigiuen 3-5 the insertion hipe 124
. rt I Qn & es a 26._ext endi ng
inofl3ds dndfaded & MG bARER, Rpd D% RGBSR BN
wonkhgrohamet) Her ihdeirtirgk aSﬁ@imm teviczbsuoh 8s awire sgrdtodiiehsinapoigp
d rylgg third dianeter which is substantially equal to
lﬂpﬁé‘@ 8%8P%di anet er proxi mate the second segnent 122

and which is substantially equal to the first dianeter
[00@1]0Xin msaé emplbgméﬂt fo$ thesa@rr& BtprdsRidn of the gnidewidél erhbarhérn bf

l.amet er ge th rd se

. the_t nt 6 .
Fieiba Pl MFTGE Tirn 1Ayneliies 8 LLBERY SR8 PireRdiopgaly the
ﬁrsﬁségﬁl&ﬁi 19egEdHe vardaddiohOth WerdikpAdoRtidn e 4, apart from the sleeve 128,

consists essentially of a nickel-titanium alloy. In one application, the nickel-titanium alloy is

nitinol.

[0062] In one construction of the second expression of the guidewire embodiment of Figure

3-5, the first segment 120 and the second segment 122 have substantially the same material



first segnent. In a different nodification, the third
di anmeter of the third segnent 126 is |ess than the
wo poostiizasdl second di ameters except proxi nate tPer/i5208%/016761
and second segnments 120 and 122. [0063] A first nethod
for making the guidewire structure 110 of the second
expression of the guidew re“enbodi nent of Figures 3-5
i ncludes steps a) through e). Step a) includes
co otsﬁfoﬂ' vpl%r H%r}ﬂgtlsg eq‘xt ?ZSU lﬁs ﬁ“sﬁt%tatﬂﬁyl\%j&)ngtagﬂ fﬂ%a‘?ﬁe‘cer,
ep b) 1ncludes Ining the core re to create a
whéreinshe seatd sogmera 182 odthdutseodidaing theerakteanal fraersls il 3@ has a
section extending.fromth ec.Q ect.] t.0. th Iy [
GRS PR R P ERER ARG Bl 8 1 Bt Sboona
diahiatee Ia ot batasioh,ithd wyrkagpettntl 14 ireivedbes third Remdne t 26 extending

the first dia is.less t t he second. di aneter..
froty e eyt RS b e REmEm P Mot S gt SRy g5 has
lenptA Gh@ 88 AAEROGi didnleer MdlchGadubsipitiallg edual flthé Sacosl dili@eter
second section. Ste gi inﬁLud S nﬁ}aIIuL%igaﬁ% )
progimaigthe sisordiisement 'Zdpnd phich & pstntially ergh the { Gppeter
proheAEhB fitd SoghichS120S @€ biModitibsibANAd Mlrl MiadRtdr BLMhe UL segment
first segment 120 apart from any sleeve 128, and

126,ybstantiglly Hipeagly desrepseelem @prqutﬁ%/hp [econd segment 122 to proximate the
ﬁrsF?E?ﬁJelﬂl.J 5 h Qftchont ﬁ%ﬁﬁ‘fr‘:m, 188 Wi fRiansdRbr SR eheSHRS ERREh @b Ys less
de 0064] |

I nes the second segnent 122. n one

than fheifirgand second dipmettiscseephproniowie the Byt and seeondsegreqnts 28 mnd
124he group consi sting of soldering and | aser wel di ng.

‘'n the first nmethod, the netallurgically-attached

helical spring defines the external threads 136. In |
[0063le A dinss msithod for hildngthe seidemiresimpiure kIReof thelspeoar expressipy of

o o . R iy . . t '
thys BBt by QU c F Ay 815 G B Y PO R L AT, Sfep el
obtainmgeonwiotithit Goonwie batinga diahétyr. Gtgth) mdlydesrpiadyiping the core wire

Qne variation, the. extern hr ve a
o Qe Bt AL 1350 Ft5E APL bR Sechlf B o e socond
secBo®5hd fictseptidng tvherbmrthafidsi and gedoad sepphs aaelt hoe agnbsteamtielly

a_copnst ant spaci ng,of .t hr eads r Jjnch term nin
corgaf Gt AR RO 1B bt SRRy S EEHE B
inchided Mmg\%lﬁ hﬁtchmp_ring.h&eﬁ A iﬁdlf]lﬁdﬂ]s disbbs&@&h ; e hd@ahwpyiag g) surround

spaci, ng .whi varies over, the_len t he .secon
the §§°gﬁé Fﬁg"“il? 2§telr @GB@]“?"A@?@B’%‘?&H% ?‘Ff’%hmﬁ g‘?e }Ifrgfé}l SrReHe the second
secEbH, d@keiEths Fifsy Eetctiérﬁsuiagtﬁ’ntﬁﬁ%l HbfheS GRS sE R $30 AartGFom any

t he %U|demnre enbodi nent of, Figures 3-5_includes steps

slegyp 13hidng yhersinghe serondepiipnaeittothe mietaiipngicallyratiashed hglical spring

subS@AEIYdE Bnes HleBRcdhl sbiifdp@es machining the core wire to
create the first segnent 120, apart from any sl eeve

128, and to create the second segnent 122 including . .
(0064 Taope eppiement effbrstisapethpdy o5 ) iO5Rose EAR; thtgroppyfonsisting of

solgf‘grg gréi Iﬁgeﬁ Wg%dilxt@%’ﬁ\"'elﬁ eheStirbiurdiid thd Lt diddBy 2860 E helical spring
defines the external threads 136. In the same or a different enablement, the helical spring is a
nitinol helical spring having a diameter of between 0.13 millimeter and 0.51 millimeter (and
in one construction substantially 0.30 millimeter). In one variation, the external threads 136
have a constant spacing of 40 threads per inch, determining a 0.025 inch pitch, for a fine-

pitch application or have a constant spacing of 10 threads per inch, determining a 0.10 inch



gui dewi re enbodi nent of Figures 3-5 includes inserting
the first segnent 120 into a first guidewire
wpagsapedny of the catheter 124 fromthe di st abCEOS2003616761
and inserting the second segnent 122 into a second
gui dewi re passageway of the fatheter 124 fromthe
distal end 116 to engage the nmechani zed gui dewire
drive assenbly 130. Then with the working portion 114
plt(ﬂ%( 135 quﬂs %‘h@ﬂ&tﬁer%ﬁ&fb‘ﬁ {hg gxtgﬁﬁf tﬂ%ea@sng 64d6e 2
e ca ete e catheter 124 is manually
spacing eﬂmcédfaacs dviar uhﬁ klngtlil of therseeonid segment b2y | unmen of a
patient. Then, a first guidewire leg 112' leading to
[OOkﬁ]e L's&%‘hd R EHIR Ar n]rﬁt%é the @MH %ru%&llqg off fl‘? R QE %kﬂ@ssion
atient to extend at Teast sone I rst
of the gunécwuelezﬂoddeym df Fiperesi3-Stiadludes stell8196 ami b)t t¢epcra tiedudes
obtai%‘hé ei{&hthﬁ JT\?}%Q a@t‘ eé @dlaglg%eq ?THE&C 11‘13‘%% éﬁ ? %r%%frg n[EgArgatteL&lg first
segirr&a'sl'ZOsa;ﬂEt fwﬁn irtysslesec (180 argig wepate thPRchelsogdertt 22 dichitialg the
& q@? ﬁf6the catheter 124 and to tenporarily anchor
extpigdl Weadsld%segment 122 against the wall of the body
| umen. Then, the catheter 124 is manual |y pushed a
[0066ir t Oae tectiniqua forensingttiee gulideviiedtrudtoned h0 vhithe eecbilrbexpression of the
sifGrr SRS el B5 R el PR st PP o
guidonite saksapbeaySeE i e eg MBhfrorh 2 dlsnztl@nd hes anitibetting the2dkcond

The st two steps are repeate to full
seefiE D Hiha St B ar AT GE Hen T S o (e o 116
to @@Lgertmﬁleclfahﬂzed edRNadi RO hssehblg 190U TN, v8h ﬂ{erw&klug Bortion

i.s.shown in_ Figure 6 _and. includes a

1 Ug@ﬁted@w 3 punRym @ﬁﬁ@c%%voe% fhe glmtaa &+ of 11? qaﬁl@@k 11 Fhdhereteter
1248 )‘rﬁﬂgalﬁ' lﬁaeﬁécﬁén @R c?*fg{@nc‘éflnt@ aWB&} Bdlen bNSHAHHE Nther birst

The nedi cal gw dewire 212 includes first and second
1

guideyirrdlag $12 adigg ip the first gggrent R0tiyaanyally pushed framtousily the
patld@Sto %xtfehd étleagﬁ%ﬂfe%g REorddnt hit%negbﬁd @04d; {abgndsﬁ%%@%e
segrren has a secon benéll fs I nerti a,

cathgtet l\?&/I%eilhftnlnthtf3 mechdngzsd gblén\dirm@lmﬁ@mblmﬁou ipugetitapysh the second

seg%nl%ﬁiltfz Q(?thémt %%%%ﬁ e BF ? s&gng%gﬁjggt l%f2 be %d&ﬁeadlstgll%%d 116 of

segnent as a free ext
the bainctnrdl%lhad thi tenporagiydn@os thefse¢ond s@mmhnt m ag,amsiuh@wall 2fiBe

w6t e et B AR LA Y e by
lungu mdﬂwﬂreena’.’;]h&mdrgemebvﬁe grite z&@dmb’ljv‘:‘ mo:ﬁhlsegluo fielw\bm the second
006 In o licatjon of uct yr.e
soElpR [P IEGAIGY BovtpHES SHER PP gar oF Hyb fhg et by The
lastth® sfebs &b répeGERMnceebary & ALY ﬁls&@ﬂié caféteNEMi i@ {hd W dy lumen.
second segnent * 222 begin to fold back. In one

0of i RS ilkiiess S S Niociriony St e g Db & b jiaFiure 6 and

incldésheh&ical gddvdise 22| TG nle@RPtdidelvite ANPisRXRARIbE bel/br@l a distal
first segnent 220 has a Iength between 50 millineters

end 21§ ofa igpl mstymeni218. The metigal gytdewire 212 includes first and second
segments 220 and 222, wherein the first segment 220 has a first bending moment of inertia

and the second segment 222 has a second bending moment of inertia, and wherein the first
bending moment of inertia is less than the second bending moment of inertia. The first

segment 220 has a free end 221 which extends beyond the distal end 216 of the medical



substantially 0.25 mllinmeter, the second segnent 222
has a length over lneter and has a di aneter of

waostaosd al ly 0.76 millinmeter, and the third BEQOe2wns/016761
226 has a length of substantially 0.08 neter. [0069]
One technique for using the A{gui dewi re structure 210 of
Figure 6 includes inserting the first guidewire
segnent 220 into a guidew re passageway of the

ins Qfﬁf‘& &4 Wﬁ&'ﬁth% Ba?ﬁﬂg&l%ﬁ}dg&/gébfﬂs ﬁﬁgﬂex?elﬁed Flgfshlaréfi that suc fee

advancenment o ewre structure 21 resu
end 22 1 anhkanihe medicalgduidevae 8€2 onoh-lpap-tevl medisad gnidatvir@ 22
into the sane gui dewi re passageway fromthe proxi mal

[00 @d I%]one a@]ﬁ?&o%td?%e%ld%aﬂre E?(l) l)yFl %rtlhg gnéhgltu?g a

a patient e sec d gui dew re
geq@mﬂly |come5212@n te ﬁt&m@@hdny Zmiﬁohim@lad amftﬂnatvm thy ssxonvesegraend 222

be%{? &)%&1% toﬁée 9*101?&% 1%3%1 gnfxotf? qnéc{]galkﬁ %lresﬁgr(ﬁg%can

eas e seco
exthﬂylﬁsychd‘ thedigdiabdrel216 nﬂthﬁ t@haér Lhdacalong laagch 214 omiecexample, the

sns o 2pits SR8 befirn SERARTeBRAT Dol pS 985 Plmdie
subﬁﬁmr,h:llylowr?ﬁghﬂhﬁéieraﬁhlé ﬁ]obhwsegdlbgﬁ?a mgsn %l Rgghfoh& 1bﬁ@2tgr atcnd neda
dla@a{%? %tﬂ%laié%? %mﬂh 5 arlélgiﬂt %gse ?%gﬁés 3 lepEh et

sub&&ntiEl ?maﬁé{eﬂo fully insert the cat heter 224 into the
body [unen. [0070] An alternate second enbodi nent of a

i dewi r str cture n Fi e. 7. Afirsp . )
100880 r GRS e g e stk o LOBHBE S R1gss ssping
the ifiig |gUﬁ8ﬁ1r@sdgﬁ\@htCﬁb gk Wie PakdagdtthE bf thé cAbei@ndakbA the

beyond a distal end 316 of a nedical instrunment 318

prowaw #iy A TnEurbgs ind wacHRRnY @Ww guigsWigestedE A0yl sgult yhe
advqs&hfeai of Gkt AEMdreRidd e smlHALS iRl tﬁexstaﬁ{e' RfdeHE ?@@fge%z from

aV|n% a repetitive series of sSpace -apart surtace
i3

the proximalicas 21 e athgreathetsnR 4de mpnusdly finserteshistogiody bmesagd apationt.
8 RS IFSA G B By iy
out$ids/thp QaflehléfO(ﬁXE'tlé thedingt s@n@nd224 dnd aplealit ¢ abitios of theremon@ 18
segmsggfr’?o?l%gyciﬁﬁ% C(ﬁétal%ﬂ g?é\)%fr tg %?%tér%&ﬁ HMJ %g&x}lg%&?or e second

segopantdd@Riagend 12 vaal]mfmhd bmdp Iunreac Kherg dheocathe'@u R2eiginragually pushed a

reSLon of .t he wre truc
fur et 18 e F1RIeR RS ety B Rg  Blon 555G o from
out$16e mxpamla blte lixewenders act spaatedan decddsaryad fiellynmsbiiahd catheter
318 havi ng a nechani zed gui dewire drive
224&3@ %%g ™ The medi cal guidewire 312 includes an
exterior surface 332 having external threads 336
[OO‘aljaplhedteﬁnmte epeidanitedengagfargiiiewe shudtine isshoRa M Rigere 7. A

ﬁrs%qcfregémgri gf <|=r, I%l\ég a2 Ss%ggtlu% ﬁggf F;glree 1nc(:jluc‘i:es a Igebc'lllc%iegulcliewue 312

which is extendable beyond a distal end 316 of a medical instrument 318 having a

mechanized guidewire drive assembly 330. The medical guidewire 312 includes an exterior
surface 332 having a repetitive series of spaced-apart surface elevation features 334 adapted
for operable engagement with the mechanized guidewire drive assembly 330. The medical
guidewire 312 has a free end 321 which extends beyond the distal end 316 of the medical



whi ch extends beyond the distal end 316 of the nedical

instrunent 318 when the nedical guidewire 312 is fully
wezienddss [ 0072] I n one application of the sepOnUS2005/016761

expression of the guidewire structure 310 of Figure 7,

t he external threads 336 th][esrrsel ves act to anchor the

nmedi cal guidewire 312 when t’he external threads 336

are disposed along the wall of the body | unen,
o |
s APSICPR AL TR 8L 04 Y 2.9, 095k B
endi3g{ makésshbmdgicdl gmigawire 312 4 tum-ldostradk reerical g@dofire. he

nmedi cal instrunment 318. In one exanple, the first

g .

R
guidsewhitei 32 twduich i$ bveendeblo belyoné g distd e8P 6lvd e nzedicehigsthinmpne3 181

haV}xﬁgla]mec% mzelaaggh lgwite eg%e%]%rs%ﬁjl% §J5J(P th%g@ﬂ 196\{ 1(% 3 lg nch%des an

ext&iob sirfuot B2 hayidy e@rmubthesads ﬁmteﬂm opeetla enngagerﬁmt with the

si.ng, the second ex o |de struct
meck S RS Rt as | Redredotl st Ev e L B e 21
whidR éxténils Beyond WheBalread B&S@faﬂtﬁfﬁd«ica}ﬁns&aﬁlbﬁt?ﬂs wdidd! the mepdical
_%Iéﬁ}g di ?t atlg end 3 to engage a nmechani zed gui dewire
guidesdrsp)f ¢s WHpextendedne variation, the mechani zed drive
assenbly 330 is used to draw all of the guidewire

[OO’M] I Ug ot €ppBi¢4dioniofl cHelsedond eﬁ;ﬁé&@i@d oS g rg&idbwﬁe? grade 810 &Figure

ment 320, hi n_t he cat 324.
7, G ARET Faoags AN pBAR o et 15 praber e Hgficq! Ru Y TR a1 Fhepe
extérﬁal kﬁéatdsg%we@tsgbééd@mg ﬂfe%nc&fh@rboay ﬁﬁ&ioﬁlﬂﬁﬁnde-ﬁh@bn
t he nechani zed %w dewi re assenb is used to

medifal-gpidewire fldpaskendompeciplly %heﬁahft ?W%Fhr?% 3qe et Tor into the
bod§ BEAE Yo 42 di@al 8%d ?Wjof{?ﬁ%ﬁ&gcatl Hﬁtr@h@ﬂt@'l 8.€RAGn3 J:Qanﬂﬁe et

Catheter 324 into the body |lunmen and to tenporaril

segmari3ap htlsr?ele%@h beity ceredfhmiimaon apd hmeter andkaspaligmedgr of he
subgﬁ?%ﬁ}l B ulﬂi%%ﬂ thé &%oﬁé‘s‘egﬁ&g é@ﬁ”s 4 SndiR G&lﬁ'l'dﬁé}%ﬁ@ gk a

di stance i nto 1 Punen
diametethefisibstratigllsi @éaunilEmeiei, wad the ﬂerdtslegm%(ﬁﬁ Basipslentth of
pul cond segnent 322 to retract at |east sone
Sub%nfgga' glﬂgazegrrent 322 into the catheter 324. The | ast
two steps are repeated as necessary to fully insert
(007X e Q@uttednaue 82 4singthy sedvad bpigssion vk the ehEePUE stistire 310 of

F 1g1|1re %tn[lcmg h}sﬁlﬁ}{é the e o?(% gég?d%htdﬁi éfgttg e engg ée% @wﬁ? SP&%eter

324i fmm tha st efda¥liortg cagage a imeehanipad g\adwwmz asﬁenﬁhly 330. In one
nt, 18 he .i nv.en

t
e Qo RSP s G oG9y ARG gt P s B Sl
310¢ciathéing Gecddd aagdaeat 3P dind &ist spghEerd20ewiliin thehathert BEL eX second
gulcéw'ygt%i%gﬁge%\lla;;@ pﬁ:éfmt (?% 6hed:€ﬁ atg%l\f?%e\s ?ﬁtncto%pﬁatel?}(l) gﬁ/enlfgrn(gﬂ]er()f

accessories. Then, the mechanized guidewire assembly 330 is used to push the first segment

=

320 and a portion of the second segment 322 to extend beyond the distal end 316 of the
catheter 324 into the body lumen and to temporarily anchor the second segment 322 against
the wall of the body lumen. Then, the catheter 324 is manually pushed a further distance into
the body lumen while the mechanized guidewire drive assembly 330 is used to pull on the



i ncludes a working portion 14 which is extendable as a
| oop track beyond the distal end 16 of the catheter
wWQ@2005/TiB®53w0r ki ng portion 14 has a maxi num | oopPCT/EE81005/016761
| ength and includes first and second segnents 20 and
22 together having a Iength @reater t han ninety
percent of the maxi mum | oop-track |ength. The first
segnent 20 has a first bending nonent of inertia and
' f
sechREsoBAGAY0 IPRIEL b B iRe  BERRRHrAL T R E et g g2, The
last tvastephare sepeandladrenekisny tcnfuﬂg irtsend fheicatheter 324 ihto thaleody lumen.
exanpl e, the catheter 24 is an insertion tube of a
ogh 4 RhiEx19AgRREART, il L hudaiey GAdgsROPE | MRGer . vor ki ng
C. omttead from#Frgures 1-2 for clarity).
[0076] A nethod for operating the nedical instrunent

[0078] oA sedead awmgptcd thei ingntiemis dircaprbio gimastinel streps hadnga 2
mehﬁal'gﬁg‘igg'ﬁ@ CAIRELmpOBRIat & atﬁq@ilﬁ?ﬁ'sﬁﬁllxeng Y8 GENE Srfedton is shown

I ncl Irst guidewre aving a free end
in Higwpobédndinckideten fldxéblpenthetar24 andja tr@ésdalrggldtemr@ he The eathoter

24 ﬁ%is%a:ﬂgsggl é%%g 1@%1@&:& gfe dﬁgea%oaﬁ ?1%9 ggwtle%?\’\’rl{e%écﬁ 1 éﬁgewue 12

ee en I SpOose atren
includexch working pbi‘t@nsléwdmﬂl is egmaiable 29a lo'ﬁb eraciebdyonid fhadistaliesl 16 of

o248 PR B e 953, RSB peees

and d’ébdﬂd&bgﬁérﬁi B0dd 22 nbgetiehBavixpdylehgiingreatef thhxlnﬁmagttpmeaﬁt of the

des n first
maR B B i o Lo i ey D R Snoah dtn and
the26c0n8 ¥épRebnt Ihad la Sbdind BAlinkinétherdt BLine@ib hEhe ﬁrs%endﬁfg&hﬁbment of
i ncl udes manual |y, pushlng t.he second gyldemnre

men?)@ 'is tegs th3n 1Bp secgnd berding magat ofingrie W ARPTERlg) s athpts? 24 is
an REHERPrubOSF LS erfI3SkoDE (With thd Endo8loRE i, 2gefZ %o@lﬂﬂ% Efdnnel, etc.

tenporarily anchor the second segnent 22 agai ns
omitgf [fropf Figwres bador dlas®n. Step d) i ncl udes |mmb|I|2|ng
the first guidewire leg 12' with respect to the

[009@]t hg t@fhodoPspdratRg HR IhedidaLp Rt oA MEdiedl- 1%uﬁlent

further distance into the body | unen while nmanual |

empedimei gf Bigutep é-2dia o desgtibafle wherein thgymadical gpidewire b%mclaﬂes a
first ?ﬁéim%ol 1?fhaxtlﬁ'€a ﬁ@&%‘:ﬁl%@m&ld%%he ﬂaﬁelﬁ%ﬁd ‘[f'e)églﬁ ifU {80 first

hod eps c) are repeated
segmenioHing msdiiesre second gradavesi 1@12"|hn*§tlg aifenendidigpossd Ctultﬁede the

pat{eﬂiy a%latléafaﬂlﬁ t Pl% Iggé%d S Pﬁ; Ofhe etk r%ag' at%%edﬁtﬂgfg{lg%t d). Step

expressi o nstrunment e
a) 1Ecvlgders wnaallyﬁnartdlgf?.heldlsiall endfloof ale weitieterzd4 anrisitinluhigarice ii@the

NI S T

extdrildat leiheomabfwhb st dexdheRBE) ‘t&ydmdsﬂaaﬂlsﬁhdqdilrﬁﬁ)f Ith‘mt’hkabﬂée Step
f t.l.ent nmedi d

o)ty Frap S e Sor gD BT 198 iR & 19, i b e

secafd RghORR2 beptld thedigmcnt 16 oflihs taheter™d ahd G Rpblagily anchor the

second segment 22 against a wall of the body lumen. Step d) includes immobilizing the first

guidewire leg 12' with respect to the catheter 24 and manually pushing the catheter 24 a
further distance into the body lumen while manually pulling on the second guidewire leg 12"
to retract at least some of the second segment 22. In one extension of the method, steps c)

and d) are repeated.



cat heter 124. The working portion 114 incl udes an

exterior surface 132 having a repetitive series of
wGapaseoapart surface el evation features 134 apPEpUSIOS/016761

for operabl e engagenent with the nechani zed gui dewire

drive assenbly 130. [0078] N one arrangenent of the

first expression of the nedical-instrunent enbodi nent

of Figures 3-5 and 8-1 1 the nechani zed gui dewire

[00?‘7]' VE 800§ @Rbé/dlﬂé% of g ?Aeﬁfé?ﬁnﬁnﬂéﬁf ﬁl%%ﬁlt}ﬁs\ﬁﬂ“@énﬁgn is IF?hown in

eat ure engagi ng conponent 140 di sposed wth
Figowes ﬁeﬁta@d 81114 A Gustexprassien of the aledigrldnstpgrent enmélm,@t plifigyres 3-

5 até‘z?g’ 114 f%{"@ﬁqg %%sqjuﬁ%ﬁl 118 %lud@%@egﬂl%éaiﬁn%s{rg%ﬁ,g}ﬁnechamzed

end t proxi ma
guléd:WIf%ﬂIB/‘e abaem’atyl 186; afndatmmhcaé gtgd@iflragl 12oiporantsr 124 bhurldistal

enagpl gEgs%tﬁgb&? mto %a'%ocglq?m?n ) (Ra% ar Ta? m%e%lcal guldewge 2 inBludes a
wotkippopticgi M4dﬂﬁ¢hr ik bﬂdmhb]le angéyopmiask beyand the idisns endel 16. of dife

cat{x_qtgl}rzlég%ge 5o szﬁg)gl 4 1158,%3 ! d e\g10¥ gur ?ﬁ }I*Ezragqr}fg ac')r];petitive
serR¥ Bf §a&ddapaburtle elﬁﬁadioﬁ Haired 134 ABEteERODOSHr AP éngdfement with
Figures 3-5 and _8-11. [0079] A second expression of
themprshapdzsd euide ViR S\ FrASSANY di ment of Figures 3-5 and
8-1 1 is for a nedical instrunent 118 including a
[0078]eXInkvne afi@ige@b@iof mrst@xpfemmfmmn@madﬁm@eﬂ leinbediment of
assenbly 130, and a nedlcal |dew

Figpzos Ay 49K 8114ty aechaniged gmidewize 11era8$ﬁl?§>é>fl f%rl@uﬁ?qﬁtaauréace-

elePRIY-fHITE Bnfkin c&ﬁf)dyrﬁﬁi 140 o%%ﬁlﬂ{ the BAtREW 128 tokeladd the distal
i ncl udes a wor & portion i s extendabl e as

endpl 1654 hetcptheter awerﬁéheodlgtﬂ&md" aani f@Sfafto the listad epcbthan to
the imdIRE VBRI JPRAedce! %lelrﬂtfon&@&thﬂé @ﬁ%fﬂ& c%ﬁltpgﬁén%rmclude
urface 132 having external threads dapted f
withprs ligtitaore A gaigsar 2, sivorm gers, msa?@kmgﬂalz et$. diis d@ﬁml thet the
I

preG{?héig éig%ﬁﬁ ){%1}1 Seirn(t)shgaq%m)% th ﬁe%@x{%?%&ﬂ"&ttﬁeoéh&fwlre
emborbodit vk Riguet 35i agmcwsllySalﬁ)haabdie ® tllelﬁrSt dpraveahefithemddical-

drlv asse 30 includes a notor 144, a
um@mnm& Eomqﬁ% ﬁ%ﬁgqq déé@r 142. The notor 144 has a

gear
rotatable motor shaft 148, and the spur gear 146 is
(0079} ab lvexdnd exprérsionof the n@ldiazalt-in&m&lenirmqumerg efFigaw@3-5 and 8-11
u r C
i (G S AU T L b el Slhefy DB AR v
dritdusemattdy 182 anid mbditdl peidelaine 12 r‘i[@xagethetblel 2G>thea diatal end 116

) ads 13 f the nedi |de

inscy ek E T3 bty Remel OF g e iR il a miuaRl | werine

por€iah het \e]ilclli%‘bxte{u%&]ds aHdibprﬁk%éljfdnd‘theQi’\st%fendl mﬁ6 dfithédatheter 124.
contructlo not or | | sposed wt n tne
Thewpmedert @22‘1 ualewnr ?xgn@ﬁfur@a i%%olraaﬁlg exisEma ﬁ%ﬁs 13ne

adapRl @61 dpSrablle %ﬁgh‘g@ﬂelﬁ Wil tREmbMANREP i A ire@itidle BdsethPl 130.

catheter wherein the notor shaft of the notor is a
[008))]6‘ xfn a 1rstr<r;%}1$otrruct?olﬂ1]1agftthe slecr;]on%r;:?(pressmn of the medical-instrument
embodiment of Figures 3-5 and 8-11, the mechanized guidewire drive assembly 130 includes
a motor 144, a spur gear 146, and a nut gear 142, The motor 144 has a rotatable motor shaft
148, and the spur gear 146 is attached to the motor shaft 148. The nut gear 142 includes

external teeth 150 which are engaged by the spur gear 146. The nut gear 142 includes



nodi fication, not shown, the notor is disposed in the
handl e of the nedical instrunent. |In another
wWOorR@sf13v83 i on, not shown, the notor is di SposeRCT/DSA05/016761
console. O her notor locations are left to the
artisan. In one application;gthe motor 144 is a rotary
nmotor. In a different application, the nechanized
guidewire drive assenbly includes a |inear notor.
mt&rgg%]eadsrl 58 W'ﬁﬁ:fﬁ%ﬂgacﬁ ?%Bééé@ ttﬂe%te(’ﬁh@%hréaﬂﬁ’w oﬂf)e ltngd?lcal
second expression of fhe medicalinstrument enbodi nent
guidéwigg Hior dde 3 gaard 48 and the mhfegeaebB g Fanpseriividlenithoecatheter 124.
drive assenbly 130 does not include a notor but does
[008Tf! Hp&ea,aﬂmnrs@wﬂr&%gns%&%mhé momlmm il di§poSddi Wikt A8
uses to extend the nedical guidewire, In one exanple,
cathdfer 128n I differentitintiarh ast sbowi, kd melesisalipased ogisigathe proximal
R
end Y tgg?%l%xer gglgeg% i gﬂhoﬁo{sha% b A R ASAL Incl 3 Gn b
moglﬁcelmn net. sh@vineire reatanipldsposad én the handleofithemeditdl gmthrument. In
an({t er ch O‘Acra]ltl ik Ilelcr)]ts ab :,fgfr;]rerli’]lgt o{s éhs:égse?%% ? %lsgl)éfg)gl‘?e iﬁ%ﬁ)é g%ations
areSeft tolthe frdfieanvwdin knd"rg)phmtlbn ale thatbr i 44cik ud@tsryfmotsrt Iandifferent
econd,_se nts 12Q and,122. Th rn t hreads 136
opEENh B ST HEORERL s TS A e RS B s en
fromthe first segment 120. In one variation, the
[0080] KInngsepaidtdonstrutich (Inais;hawn)aofiﬂmmcbmimxpltessamkoﬂﬂm'rgmqal-

. i t f

ins RO Tn! & RS or GRaa L PR R s ait N e 2 ssgmbty

130 A& s BLGnEIuds :i 86Pr butdoks thatd dnonkotbhized riveaharAdnh Ghich tiee
first a.first bendi ment of

segnent, 120 ha n
cliniGie P63 K Hend o TBeh ISR Hfa 1T OODRILE, e agr Hipiprized
mebRMGhNEc R Han@ErahiRhich Bas AVOREBIFdxiife dul éﬁtﬁ%ha{fﬂeﬂilﬁyo a
nonent of inertia is |ess than the second bend

gearppreaperagyely penmestable fothemedisg gridewie ther ehapls P’F@ﬂﬁf@ to the

atR@ tion 114 includes a third segnent 126 extendi ng
fromthe second segnent 122 to the first segnent 120,
wherein the third segnment 126 has_ a | ength and has a

[0033k \Infyecpzblement afthe %eﬁon%@r%?lw%e ’Flﬁ‘ih%l'néﬁ“é}%{ﬁethoglment

of Bighial i3LnakliY, B8 WAkKid gp(ﬁﬁ@l S12GRIEHeS ﬁmﬁﬁec@{d%grﬂﬁkﬁlzo and
e second segnent and i s substantially equal

123. h“éhefePifeﬁItal Bresaed Krarppissanten e serend peggensllg e @refmnt fr@rn the

I
G Y ENOIR T odd b RATHR orkiRY BRHSH 10%48 0 it loof3R
lengfhewherbiottes firsand serond sagtricals 190 e k22 togstheh hawe@ngtgnh grfsater than

nm%ﬁ/z)e}clgfalr oq e‘%ﬁe&?& lﬁm }&g tﬁaf]éﬁéﬁ%mglﬁl% e gi%én, rgtjs?%?etnt 1%0 has

a firdh berﬂa{g)noinmt pf EB]S]B end it s¢doed sapdicol22ihash Bacnmhlbendlng moment
t f. E 3-5 d 8-11, t t het 24
of g Ra VIR P et P Pt BF Buettis e MG B8 SR Shorfi Fene

moment of inertia. In one modification, the working portion 114 includes a third segment

126 extending from the second segment 122 to the first segment 120, wherein the third
segment 126 has a length and has a varying third diameter. The varying third diameter is
substantially equal to the second diameter proximate the second segment 122 and is
substantially equal to the first diameter proximate the first segment 120. In one example, the

internal threads 152 of the nut gear 142 are disposed a distance from the distal end 116 of the



endoscope imager, working channel, etc. omtted from
Figures 3-5 and 8-1 1 for clarity). In one variation,
w0 b@smooks ng portion 114 includes a | ubrici ouspGI/E82005/016761
128 surrounding only the first segnment 120. In one
choice of materials, the moiglng portion 114, apart
fromthe sleeve 128, consists essentially of a
ni ckel -titaniumalloy. In one application, the
catﬂét&k1%4 sﬁ%&a@ﬂél?’@q@gﬂ t@¥he'16n fl L; 1 126 lShe working portion
par agr a ribes in e etal one configuration
ll@éfwwm@ﬁmdauﬂbwﬁeéflthe mechani zed guidewire drive
assenbly 130. As shown in Figure 8, the first segnent
[00133]0 ﬂ)c onts r@l@plgﬁgélﬁ @k’ thg Hécgﬁ‘&\%){p?esg-lg)g of e ﬁﬁgfaal%ﬁtﬁfﬁ@npﬁnbodlment

omthe Tirst guidew re passageway
of Elguﬂqeiiérand. 841, thn datheﬁ@r 184 domdnssetipmeple OszZle@folet ehJéOSCOPG (with the
f t
endfGitsE el RALE ki, o8 HEED KL PR hOE LGy cloin). 1n
onel@:tiatibm thehvaking pbitigu i &4 mo]rudestaﬁebmctds sleeye IP34uirawidingesly the
ﬁrs;f)1 Eﬁgvce {)igg Ié\l? egc;hto{cg ﬁf r:lr'lgt% :gal%;ﬂ? Cw%rolr a:’fog{htpohgga Ina8a1it ﬁorlnqﬁéj sleeve
128) abiwsixts askendhilyf dita rhﬂ@laﬁﬂaﬁmm allog. Il enerapyichtidra geindokEl-titanium
11vvhi .hpuses t he nechani zed guidewire drive assenbly
alloy3H Ry whi ch has stabilizing ribs 160 to constrain
the notor 144. The nedical instrunment 118 al so
[0085KC| Thie par&grhpiﬁdhsdlﬂ)%s uppk yetai) opovaligtratidhie anetabbdiinddt of the

| 44 i ni at
mep PR BT Y SHEETD Ol A e e b i Eist o 120 of
theQﬁeHﬁ:aD@ﬁdt(vﬂtball 1R addeen Exteimidy fEonoide firdt @aidewite fassageWsy 15# within
| orida) ng a_ reduction

Wi th ar bgx hayj
thercafﬁﬁfsr mltﬁasecp %emngnté%gﬁgﬁ%sm 15l %la%?mr@éé% IS FA qipnding
frotdhd 88618Y gl pRishEwalli186RitR tRY catheldr [104. NBUEIE Sonf@BfAtion, the

is supported on'its nonnotor side by a gear bearing
cathegor 124 ipclydes; 2 mregid portipie 1 1R fsuches an Iigrtinp mogled polygarbonate or

oth@?(ﬂlgsrtl@ briof ﬁ&\hn%@% I‘EMS {Vﬁlch IRRALMY: if QQﬁﬁﬂsﬁélpﬁ%lgﬁé vhich

parr O bosses rotation and

houses the Brechapizad g@devni’e drhf@ aﬁﬁgmbly 18 4nd whighthas stabilisingissi 16A to
cm@ﬁ n HRIhAGLE 140 19t ﬂf?igalq GaRdncaY g}%ﬂtmc}l%l%s 2 iea& IT@Z supplymg

Ical guidewire n one a Ircation, arr
powenttcv thd mget li4fit & erieexigoply, themmter 14#1@ agmnnahlee pC r(éltect current)

mo%lil Flgc%\%s :Fgulﬁﬁ)%? m%u 1 g%édéi%@ 1 éj H@é Q ﬁalfiabl%qf{ 819[% Eéec}romcs Inc. of

efrnate con I on
Cledtvetarsiéldrideg mergehm haviinges s dibctip ratib of mu c tn ﬂlmgaamhﬁe the

opiE B L 4F Py PR TBToCEint iRt endisShEp g s non-

moﬁﬂ piﬁe i alge bbytirg168 eIibtkislek&fiple,thd Me gadrt142 GAdPér 12 external teeth
| eft t the artisan.[0086]. A nethod

tions a
150f ‘3@6 Y PORStreiA ml?aeracr fret 5,19 tl%’f"mtiﬁé‘“&%rﬁe%on of

the @113 rQAliPI ckRBsiIRAIGAkacti S b tHIRRBbn BRI TR bt ME medical
Figures 3-5 and 8-11 is now described, wherein the

suideiirecHR- Juprscmphietion 2ininmiradused ftq the Spdsglymgn froush teegfirst
guiddviire (8MLARaYA S BANENEbIHRRDFEth MRHAR configuration, not shown,

the spur gear is disposed between two universal joints which together are disposed between
two smaller motors to provide a tighter bending radius for the catheter, as can be appreciated

by those skilled in the art. Other configurations are left to the artisan.



the patient and leading to the first segnent 120. The

nmet hod i ncl udes steps a) through d). Step a) includes
worewaaldoys i nserting the distal end 116 of the PeX/H81003/016761

124 an initial distance into the body |unen of the

patient. Step b) includes ual l'y pushing the first

guidewire leg 112' to extend at |east sone of the

first segnment 120 beyond the distal end 116 of the

het L ' #88on of th

8] 8 SR ot RS 1 815, TGRS of e
medfcaltlhﬁrmnmnbodegam nf Fig@2s Héypod 811 hmncrw éetsathbednwlhemlﬁ thef
megggl'%lﬁegv%tﬁ éﬁé%ﬁana fgts’gcl)%llticfe (1)?:&%:1]]’61'2%% alngla%eeteplg g%gc%gg ?utside
thelpatiérit e lefding i@l the/fifstss Binag lTtheTlﬁJaalhbthbcEmcmﬂéb seepb dYy thivaph d).

di st elntothe body | n ' Si th v eie g g
Stcfad e S A et 08 e e gud bl ot b sy 184 imgit giganee
int& e ®B ﬁlﬁ@ﬁﬁﬂihe baZent. %té@ﬁYlﬁﬂﬁde@ﬁnahﬁ@EipuSlﬁﬂ@th@ frirdt la@idewire leg

secon l%mant 122 into the cabheter 124.

11 GHEYIGHIGET SetpeOffa Histseeaeud @yyqalﬁaheo‘jlst%!read#éég%%eﬁfheter
124.088/1) ifudk hﬁﬁg‘ﬁ% enebhdnbled %Hf@@xdiréf&ﬁkte araéenmm t6 @ktend at least

i nstrunment is shown in Figure 6 and includes a

sorpg @fﬂh%ﬂieéo@épﬁ@ﬁérlzéb@b’oaﬁ the glistad sm:b% Guheratheres [ 24 and tohe
ten‘éﬁ%#?ﬁﬁt Slchéafe &@&daseg,géﬁtqbz E@%S?Jf@an BEEE bad) BmbAt §te1§1 )

unen di cal QUI dewire
lncmd@@mmlhepl!ﬁémrﬁ]@ qatheted il 3¢ afurthergligtage gito thqéwéiatumn e\rhlle

|
v rEOE R OB SR A GO Ul iy 7
ret@2itut keag samé pf the sdvendisegmentol2@ mito dfe caibetet 124 dmdng eh@enswn of the

222 s a second bendi ng nonent of
mealr?é’rsttepgc)e%qgﬂmﬁéepeea 8’t he first bendi ng nonment of

inertia is less than the second bendi ng nonent of
[0087kr A alteridte fifst embodsmentohit n@@@alhwualeﬁirilelé iesidwadd Figure 6 and

mc)é\%{e%a ){]eexﬂ;le niﬁet %2 0 dd g Q}%%;cal e ew:re 9 122 ]‘ﬁnefitézeper 22r4 lTaIs a distal

guirdewi're
en®EXit6enaeeble [rﬁOaBdeyAmrnai bfor patitme. 3“ e okdice poaidivire At 2 Isfexfandable

beyiip i by s e cafeBnp o sl Soidi i g st and

secondiegahesnts 220 Arda2D)] whetéih fiRtfREt sSgident 220MRB Adi st Healding moment of

T VMR T O

firsk Bérird rRHdAt bEiRBHa & le® tRAlthERbond TRAIAR tHofidht c%héil@am THR first
312 is extendabl e beyond the distal end 316 of

th
segenh&0des g frge enpd2 1 ydaghcextengds eyand the distebend 26 o éhe ca?heter 224

wh@ﬁ(ﬁl@'iﬂegfcalsgﬁﬂfe@% 233% ﬂ?@%;&‘&d@d repetitive series of
spaced-apart surface el’evation features 334 adapted

for operabl e engagenent with the nechani zed gui dew re

[0088] \&n alasesie,sopambrmbpdangpb f o mpdigal ingiwney isshowh g Figure 7. A
first E)ﬁﬁesﬁ&q oBid ni@'ﬁic&ltln&ﬁﬁrﬁaﬂgﬁ 8%!7%96 1 Hl@luQésgat Bxid gatl?&e@ 324 a

the catheter 324 when the nedical dewi re
mef:}mn}zyd guidesvitpedtive assembly 330, and a medical gui ew1re 312. The catheter 324

has a distal end 316 insertable into a body lumen of a patient. The medical guidewire 312 is
extendable beyond the distal end 316 of the catheter 324. The medical guidewire 312
includes an exterior surface 332 having a repetitive series of spaced-apart surface elevation

features 334 adapted for operable engagement with the mechanized guidewire drive assembly



[0089] A second expression of the nedical instrunent
318 of Figure 7 includes a flexible catheter 324, a
wore@hanmozed gui dewi re drive assenbly 330, and BCTES1005016761
guidewire 312. The catheter 324 has a distal end 316
insertable into a body |uneng,of a patient. The nedi cal
guidewire 312 is extendable beyond the distal end 316
of the catheter 324. The nedical guidewire 312
V,
B B e O B S BT K R B L ena 316
of the chthetez¥d vhein (dmme;d@cadguldfem&&%lénbﬁyly%@ndeﬁhe nmedi cal
guidemﬁre 312 has a free end 321 whi ch extends beyond

e T o s
cathétdi 24| a mndtanuecbmnddﬁam duiye Ass@nblyr330) aad a@aditelguidewieeesid 2. The

caté&%rg%}tg{ég? ;. :a{héfen%%eggﬁs%%ble 1|ﬁ?o a{lﬂ) ﬁ fu O%r})f 3%&%1{5 eﬁleelqecilgal

rufent having a co
guideedts 312 iextsmdablastiwbndem dmtﬁl entii3Chof the sdthmsr 324. Th@me«hsal

i rst. ex n.of the odi n f
soifpinf S 5edah A B0 S RiE 2> iRt IR oAb Meplia for
opérﬁllﬁzlb efapEmént ﬁvhtﬁ )ﬂie_bh&hﬁrﬁidala@uﬁfewirg grw@as@aﬁﬂ 1¢350. glfh;l-edﬂé/ﬂs 2 jidal

112, a chapl zed .qui de e drive, asse y .
gu‘%ﬁ‘@“% i@ﬁ‘@e atreq oyl i%isvglagrb%%"gﬁ besiond egist §@C{m lléoqféhq Gathgter 324
when BR®edicinEidefired 1@ fuBbxtendd@ Mechani zed gui dewire

drive assenbly 130 is adapted for operabl e engagenent

d.the nedi cal

cat heter 124. The rrechanl zed gU| dewi re drive assenbly

[0003D Arthirdighpsct af the tidentlohdis ainettddrtc b uthdRabinstmichthdvity a168
for

whi.ch drives_t to 44 w th drivin
CopRRUEREHOTYIE i 410G oPBp AR B S o Fisatss e 12. A
firdt bmréssmb%@ﬁé]embadlhiaﬁt HTFRAGRIL4 AAPI2IiS B la Kk dRb] fifinidAt 118
aspect of the invention, as described in the previous

incpding gy gxHhie it & aamcdia] eridivie 143 pand grinqghanised guidewire drive

asskn‘ﬁ@ﬁ 180.2%Ke Qfthefer 19NhdsQAQMRstA1AE K1 fﬂﬁgérﬁﬁﬂe 16t b BEHY futhen bPL
medi cal guidewire 112 may have, but does not Tequire,

patisaly TEietacchared guidevire favr asprashly Ky iradapind foieierble engagement
with e Qédidh %ﬁﬁé\%ﬁ; 119118 gﬁ@]ﬁf the nfRlicH Cgﬂﬁfew% fi gf%%?ﬂd the distal end

crosssectronal shapes/si zes
11 eff tHegdtheter 124 anm@zemde@mesinmmsw@dm ilB@inckidesf sametor 144
6,
ancflhqgl})ﬂﬁées aﬁapt{rjcg% f\%lﬁl%f?én elsi‘ﬁ% rﬁétme M4%lﬂﬁ'cla%1§l\§ gc% \;Vﬁerem the
driviog fece e b prdsteamisedatph: eiter i or sur faced medl caI
gui dewi re beyond the distal end of the cat heter [ 0093]

[005%]0 Oglet n(gﬁr{ag%%@ph%a?é% Bgtﬁztﬂlfdglts%—egf(&{ tﬁésl%kl ajs_ g s%rlbed in the
prelvxotlapzyagmihothe erﬂdrchl gmdnmm@ €42 gart bmraqluqn-trankmsmompttmck
medlcael rcfeyvhrg ef l%crec?lcal guidewire 112 may have, but does not require, segments
having different bending moment indices and/or different diameters (or other different cross-
sectional shapes/sizes), and the medical guidewire 112 may have, but does not require,
surface elevation features 134 such as external threads 136. In one illustration, not shown, a
mechanized pinch roller extends a smooth-extérior-surfaced medical guidewire beyond the

distal end of the catheter.



the controller 168. In one variation, the notor 144 is

a DC (direct current) notor, wherein the driving force
WO 2008n1BWFECctric current, wherein the torque i SPCEUS100%016761

to the electric current, wherein the predetern ned

upper limt is a predeterm %d el ectric-current upper

limt, and wherein the controller 168 includes a

current limter 170 which limts the electric current
[0699] tﬂze rdgé@%ﬁ%ﬂpopﬁg ﬁﬁgt g}‘éﬁé&’aﬁn P H: BN o&iﬁlgﬁtr ofI és 3 Aghd 12,

one 1 np I on redeterm ne ectri curren
theumper14l4|1m totdrg ey evhialmmedakésya tesa bl iespoest th themriving force of

renent s..of .t he torg
the cgsgollen?%z VB ene ¥ar1a%1or|1 the IPOtSIh 5 pg I%fgn(idﬂgct gcrren m&tofal %el%m
thel deiaiig fooe isrmpaiecaic cpi‘rélﬂ,&\dlhﬂt@n tritorqud teelaed tocthda electnc current
i nstru t 118 w t hqut. an redete
whege e Pegtis Fiiee Yl B ApreleGiRbe ShaaSeurentimmgs ligit and
whERIICHRS cdtrolerass intlidboal Eurfelnﬂhrhﬂérl 190 which limits the electric current to
e-w dt hnodul ati on (PWM and at her types of tors

theaar%iséfea?m elogtHgcuFent gt it Jhencdienlepieatslior, (e guedpisgnined

eleaﬁ@&hﬂrﬁﬁ uPSMEfitiOedRBmERANY SitdbBShed BB nrdltbask th@8HehBids of the
|ies power to the notor 144 fromthe controller

torqt@@f thedefg zqotqr Andf eoraivEdevehelt least opp patient widexgring st lepg Ane
me@icall (}Ji’@ce@lﬂ@ gghgﬁfatmegfcaﬁh%ﬁ&ﬁt 131'84&)&/1%% #RrprideeriiBEl 8t tric-

gurdewre 1121 ncludes a working portion 114 which is
curgsit ehnga . Qéheatﬂpéiﬂf drfwmlfongesmnl@l ag, Wethentdimitatien @uliq (»yldth-

r
moﬁglgﬁ%wm%ﬁo tFac b esﬁreilﬁﬁzgn EF%{E%UEH OL# iglras éncf ad
16%awphes P@G’gl’ﬂerﬁhﬂscolm@ll@ﬁ% ar b@lbkﬁZWeppli@app\mg tetheamygorhl 44 from

an ninety percent of the maxi mum | oop-track
the% gt?(%l% éég this enablenent, the first segnent 120 has
a f| rst bendi ng nonent of |nert| a and the second
[00§é]g niarme b@dblinast of thefohekpbssidi n’@thmfewﬂimcxtt of Rigntes 8;4 and 12,
h ndi n r
thetn%e% écﬁegxg% ol r%g%% %g éjvso n{r%an?tn Cl))f1q|4 rx]’sg)rl 15 eﬁfndz{)lﬁgg’ g‘loop
tradrizporeitbaristat dsnel e oﬁtha lcztheielgund\&hmem tltérwoﬂemgmlem 1y4 has a

mag L ROPHAL o PRI S O SGhEAT. FBOBE] 1 a2 et

havigwlefigth rieatr thbhn hinetyfpefcait oemms@nmﬁ lab-ttaok leagﬁho O et

Figures 3-4 or 144 is.dispo
em&]@ﬂf?mgn the st segnend %Q}haﬁ ffJ@ sm@%fr@?a]ﬁﬂiawag espognd
segffeflt 02hadkh sdcbfd Bt ‘hﬁ)"mela%‘f indrfla, ¥HRrevidthb @kdt BéhdidgBoment of
catheter 124 is an |nsert|on tube of a flexible

inegigdplesspan the pecprd beading moment ofingHe Yarthis enablamsat, theamechepized

gulﬁaﬁré"ﬂ:ﬁ\@ fassbAblyi3® ROSBBel %?&abl@@ agdfcht %t@ﬁ'lé@&(ﬁwd st %H‘?ent
distal end 116 of the catheter reduces the | engt

andgfot fhgdirshsegmenshaf t 148 | eading to the gearbox 172
whi ch better relates patient disconfort to notor

[0095]1 VinRGie CoHsERetioR D BRMirf @xpression of the embodiment of Figures 3-4 and 12,
the motor 144 is disposed within substantially fifty centimeters of the distal end 116 of the

catheter 124. In one variation, the catheter 124 is an insertion tube of a flexible endoscope.
It is noted that in one utilization, having the motor 144 disposed toward, and even proximate,
the distal end 116 of the catheter 124 reduces the length of the motor shaft 148 leading to the
gearbox 172 which better relates patient discomfort to motor driving force, as can be

appreciated by those skilled in the art. In one modification, the gearbox 172 includes the spur



appreci ated by those skilled in the art. In one

nodi fi cation, the gearbox 172 includes the spurgear
wad@samdsnut gear 142 arrangenent of the partiPCI/E82005/016761

enbodi nent of the nechani zed guidewire drive assenbly

130 shown in Figure 8. [009 A second expression of

t he enbodi nent of Figures 3-4 and 12 is for a nedica

instrument 118 including a flexible catheter 124, a

eee 94 R PR b B e Ao TE NI RALb Rl Banize
guiddv@re drse mesaimbly li3Atshoven indilguré 8imen of a pati ent. The
nmedi cal guidewire 112 includes a working portion 114
l, t; di
S R R e S
ins1p1un¢nt &8 ibglading elfiedibls cathelx i, o med@aﬂrg‘uabmrﬂﬂ had p igckanized
t|ve I
gu1%1 VPI{ iy a sgﬁx%fy_llr?% %Le %ﬁ%ﬁ%g%ﬁgg a ddlayl gr?? @é&é%fe I a;:)ody
lunied Of & patﬁada pI‘l&dnefdmal gpéavatel 142 awgmgemtkmg pontidnhid 4 which is

ace atlon f ; e chanj.ze . .
extgipbiedn  bonrroeoaenERbiiies ol Hasabaen bt r s thgyorking
portibe lh llﬁﬁglu@es eY] @ktféﬂéﬂ sﬁffacb6182 \h@\hﬁé'la fﬁ)gﬁkﬁfé st oﬂEﬂa@édhdyﬁiﬁt surface

with a drivin or ce, e driv rce
eleﬁn@a e 19y %ﬁl@?hapﬁz%mg ﬂve B &giéﬁtﬁ ﬁi‘or
operdbie ?%Eg&%i-nﬁ)&ﬁlﬁ 28 Sin®ite Rfevitha resmiedi 3ae Mhe &eciringidd gﬁldé’wﬁe

and t he working portion, 114 includes first and
wPlss Eriaciudes poeptenid4 spdincliles aontrelifg 163 phigh drives the

mot%lr exAL IR afifial WheS whakdiAhe s foile HAD2 bRAeSREAM ipper limit.
segnent 122 and are absent fromthe first segnent 120.
It is noted that the deploynents, enablenents

[008n slrone eBleymertof theéfmpﬁ éxqs?wp@a mefn@e@e}erﬂt&f& igurgsglr4 and

12, W AR DL Briieh 11 M RAROGLRAeBhd FBlhR 3282 mdwﬂe?reﬁrtﬁe
‘equal'l y applicable to the second expression of th

surfaneelavatien foabresHidd areasesgntpnibasesond PEOGB] 2pandsire absent from the
firsf ARS8 M nde RO cnBIGHERS o3puBfhs e P

medi cal | nstrurren I NC InNng a
prewau&bed®¢nlleﬂ4irstaxmes$ncmaqf ﬂ@mndnedmeet afFaguresid4 and 12 are equally

e t heter
wofSERE I ABAG e EBIRRE e TR EE e
of a patlent The nmedi cal guidewire 112 |ncludes a
[0098]r kA tgrdopptesson dfite euthadiméng obligernsidtland 43 isfor awpdical
. ) . th i St 1 t .
ins 6 1 AOONEE e e BF 24 refieal 6% 1L Sha Hishanized
guidewifeabe liéiiﬁmbhzvh?’ﬁg Thu tadhieteal1 24 haseatigal 286 11 T imeertable into a body

ni.ze ui dew i s _ad ed.far
nor5 8 SRAERE ] SO 2 REE: e B hichl
exterdsblans zBdp gmla&\ybﬂdethd tistaberdsld 6 obihy cdiBéled 12d| whkesinahe working
r .144 and incl ud ntroller 168 ' drives .
porpie T gfhect A9 pior S Tcie 197 Ay TGP enl JREHEN 46 Hie mechanized
guidbwir dige b@ERBlyN36 ishdRbted B pdrhile ehod phdnt Wit ite. dxfaBPIhreads
In_one enpl oynent of the third expression of the

136¢ ﬁ%@a}eﬁ}éqﬁzegguﬁpﬁﬁq drivegssembhyyl 392ncludes a motor 144 and includes a

controller 168 which drives the motor 144 with a driving force, wherein the driving force has

a predetermined upper limit.



t he working portion 114 includes first and second
segnments 120 and 122, wherein the external threads 136
wae®sprwsent on the second segnent 122 and ar ePEES2U05/016761

fromthe first segment 120. It is noted that the
depl oynent s, enabl enents, cg&structions, etc. of the
previously described first pressi on of the

enbodi ment of Figures 3-4 and 12 are equally

OBk TR BB SR o 2

thetviagkia g pmioﬁss pEmbludxfs firktand sacend segments 13hawnl Zanh'ergu thes

7 1 i rst exp, ession of t enpodi rent
extfing et A St Frep ot SoaPostt 12 SN rARERfgh the firs
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cat heter 324. The nedica ui de e.312.incl udes
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nmechani zed ewire drive assenb % 330 is adapted for

patispe rB@ll@ed@qgagéqmmﬂW% ¢xtendeble heyoae thealista) srd [§ of the catheter
324%6%{ c& égdexﬂb% 13‘%19 k 51’? t%r g@r £ 8384w, e ?ﬁ%ﬁ&ﬂf@% %%ries of

a notor I ncludes a contt
spagkbd- @mrtdsmfmgletvmomumres 3%4 Tihenwdacabguldqvng: ¥l@mesea free end 321
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cat heter 324. The nedical guidewire 312 includes an
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nmot or 344 and includes a controller 368 which drives

threade 3 3ot e noglicalgwidevaredl 2 hipyfrecand 821 whishexigndsheyond the distal
encﬁdef% Jaﬁ’l'éfe?ﬂlla\?h@lﬁﬂe fdsta gmd@ege S0 ‘i’uﬂy‘ ! ehdédo 63,82]

In one exanp e € second expression of
meelrnizdd greidewiof drivie gspembly733Qnsiadpted for operable engagement with the

external threads 336. The mechanized guidewire drive assembly 330 includes a motor 344

and includes a controller 368 which drives the motor 344 with a driving force, wherein the

driving force has a predetermined upper limit.



| ead 369 supplies power to the controller 368 and a

| ead 362 supplies power to the notor 344 fromthe
w@ovsnadoser 368. [ 00103] Medical Instrunment HaRCTYSA05/016761

Cat heter And A Medical Guidewire [00104] A fourth

aspect of the invention is ggjrect ed to a nedi cal

i nstrunent having a catheter“and a nedi cal guidew re,

an errbodi rrent of which is shown in Figures 14-16. A
0102 1iFGHRCSERHP B B} o0cDfy BIPRRUbAT e Brodd ST s § ahd 13,
lead 36H emlwhesdmveawdhaco‘rmuma}@ gud dad BE2 siipplies Pawerctattheaetor 344
ﬁogfnz ha d:%(%t al end portion 417 which has a

y bul | et-nose shape, which is insertable
|nto a body Iurren of a pat| ent and whi ch has at | east

gui dewi r e 412 has avvor k| ng portl on 414 extendabl e

n
(0GFYP i fhoge BER LpBRich A Btdd PARSRACHRNnBRON R o
caiaetsxmmaamdual glydebutel &1 emgslgngt apehick isshown freliguresli i@l A
ﬁrs% sosrotnI 09\5\1}1 1ment él?g'essl 61?19621% ES t% antﬂn%%}'d rﬁflt?ugleéllt Arl%:ﬁ iélf;luding
a ﬂmhﬂeedameteh 424:arrdcal medmm gmldmmws4 1. déerabsesi2i hasd distalend

poffg L7 Vi s BB e gl Sl A ndREE uflo b Py
lurﬁeiclfj dren paﬁiﬁgﬁuﬂlﬁ dv%ﬁﬂﬁéf;b Zilgajib il;ecgilﬁile\gi&lé padshg@vay bf)kﬁuntgl 4ydalThe
meghial B s 2 Fes AF ek AP 1 EOFRHA DA o et one

gufde@itt Baskdbewh ogentigf47ar ent var|at|on not shown, the
distal end portion has a substanti aI I y truncat ed

0§38 R icatheie Sl Sipngion 4T Bk rrrielkPulRiiot e isp

catBbter ASLdn@Portidh 817 Kfth akdsd &eenamalvﬁ@ra petiR@dPFhich Rad héhape of
br oadest application of the fi rst expression of the

Suf@FﬁﬁadiYnaeﬂfc?eo Phereg thegrolycontguously degredses iage phoqefoves toward

theﬁﬁﬁéﬂ%ﬁd R & h@WRePRARONi AR bnd 46, agﬁééh%l& sit6L8fe VAR Riew? &ither
have, but does not require a nmechani zed guidew re

rouxlrif: e flag slveine yam@@n, they @Smd@amogdl Abed & Sélbat&r;zla%}a hetpispherical
shzlr?g % 1 65%%'&1 Qhd A 6r19fbfh&’éapas tsie?ﬁﬁ Ffé‘éf@ Gl GUIEeMH: {Riatbl Got

gul dewire ave does not requl re
shevery therdistal lsad pergion hisfa@ubsﬁanhbﬁmmmtedsweml shapd puodbe distal end is

flaft M&‘r Vaghtﬁc];ng Iy {Hldlﬂ%% ggo%ﬁﬁf?aléf%ara%lgzec{ ﬁglleml g&%o are left to the

¢ross-secti ona Sl z€
artggam.dewi re 412 nmay have, but does not require, surface
el evation features 434 such as external threads

mﬁ%@r [ Hiqii'IIQ]ZI]Oil e'g'& a’%)gﬁ%aﬁgp éﬁﬂg ﬁ{'s‘rflg%)q 51‘3;1 of {ﬂg fﬁ‘i’{[‘ﬁﬁleﬂt of Figures 14-

ession o odil men gur es
16, as described in the second previous paragraph, the medlcal instrument 418 many have,

but does not require a mechanized guidewire drive assembly 430, the medical guidewire 412
can be a loop-track or a non-loop-track medical guidewire, the medical guidewire 412 may
have, but does not require, segments having different bending moment indices and/or
different diameters (or other different cross-sectional shapes/sizes), and the fnedical
guidewire 412 may have, but does not require, surface elevation features 434 such as external
threads 436.



the working portion 414 is extendable as a | oop track

beyond the at-I|east-one gui dewi re passageway opening
wa7005/113050ne vari ation, the working portion 41BECTES2085/016761

maxi mum | ooptrack | ength and includes first and second

segnents 420 and 422, wherei E the first and second

segnments 420 and 422 togeth have a | ength greater

than ninety percent of the maxi mum | oop-track |ength,

& E%&% thd &nfd dbFBgures 14-16,

[Od’Y‘ﬁﬁf; nrbnfg hlﬁxﬁlg}rnt[;} Il?‘tgno}n(glﬁfehrﬁgsééég on s(gg ment Ogg]g&h as _gures_
thmkmg pbeiod ﬂhfglsrmtmdﬁtblem‘s ailowgr trach besaomd therréeastroniigaidewire
pass%%ewlg& ogegnﬁ%ﬁ %7 4mfn111_)n§nrgef,] varlg onn ﬁlr ol?léihgc’ Pé}rﬁ?ﬁé f{}%ﬁgtnlga?dnéum loop-
track kehgh end 1nvhd¢s&’irst@nd sdchad s’@dlenta K20 ast420eidreid R first and second

i ncl udes chani zed idewire drive assenhl 430, .
ST pOP B I P iags Tt P e ARoR oL g imm
loopeEHIR Mg thd ¥/ BerdindheHZdt se@ﬁi&ﬁ&@@ i Sedivding hddehiflinei:Band the

a repetitive series, of space

rt .surface el evation
seqogd, pegrmeat 424as ¢ sg5eadi %wg&meabg n%ﬂ@&g@ﬁ%ﬁ@%ﬁ? st brading
mdﬁ%‘ﬁhé‘ﬂh@rﬁglsgé’s‘s %Wtﬁeese%ﬂd\b@nﬁﬁgﬁaabm o 3f3rtia Nl tHelkBme or a
mechani zed dewi re drive assenbly 430 jncludes a

difEeury SO ORI PPR s e 4R gubidpe werhavirehguidegre drive
ass@fn%ﬁlqgg S bolidl ﬁdilt?onclﬁﬁ el §les ﬁ?sﬂaﬁd’éé@&fa sbfferfll £03hd 894 the

I n” one exarrp e, the surf ace el evation features
sectd segmenCARcneiades et i, ol DDA SeRsiaton fetures 434

(8 I
adeﬁ%egll e?eﬁ%t 2 é%ﬁwﬁf}?g‘g }gafﬂ zeg' vgi%; %fl‘vejagsgt 4%0 hd the
me¢lza41izeé gmédwxradnwss:bmhl)r @Mn@udea ndumceirekasmomﬁqetuw elngaglng
corltgllscl)‘;’]r%ggj1 4 dsp%ﬁerg Igag:ﬁ'l %84%%»_ { gﬁ%ﬂh% %és?al encﬁi‘l é»h qﬁ of example
thmxrfacemdvamrt featlive 43143@&9 eabrnglthctedd 436. 412 has a wor k i ng

portion 414 extendabl e beyond the distal end 416 of

r 8 h nt er
o SRR B o AR T8 PR 90
insg'uindlﬁ\ﬁhl B mchiﬁihgta(ﬂelxémmlmtea 44 nghddicaf gltldl‘ﬁBVIW].RJ ang at least one

R RS O P YRR R ST B

int@p PbdyClaien of Opatichic The mﬂdalegumem 4o haxfa Wéirking Foaidh Aemt

ures 14-1 escrib evi ous .
extﬁ%qag{j S¥ppd tﬁ%@stﬁfewﬁéé? of t?fgf?t 44?@ ﬁdwt-ﬂ%wre lspgth
cotR@ 176 @hd 4L bpRatieFROARAaBRA0 ﬂiéln&iaamr @udiawméeu@wﬁmhﬁé a
430, the nedical quidewire 412 can

lengthy e Wesping partien Akdibeing exjended hevead th@ w@tmf giot e catheter

4ofuidewire 412 may have, but does not require, segnents
having di fferent bendi ng nonent indices and/or

di fferent diameters (or_other different
[004PYs sInéléf‘cl?IP%ﬂ’?a‘l aPB’W‘&B@% plsths gespnd expepstipipofheipmbgdiment of Figures

1494} LRMéckiBedthdhe previous paragraph, the medical instrument 418 many have, but
does not require a mechanized guidewire drive assembly 430, the medical guidewire 412 can
be a loop-track or a non-loop-track medical guidewire, the medical guidewire 412 may have,
but does not require, segments having different bending moment indices and/or different
diameters (or other different cross-sectional shapes/sizes), and the medical guidewire 412

may have, but does not require, surface elevation features 434 such as external threads 436.



may have, but does not require, surface el evation
features 434 such as external threads 436.[00110] It
WO 2008018 that a wire | ength counter 476 and 4FGI/US20851416761
devi ce which neasures the extension length, froma
reference position, of an e %ended Wi re, such devices
being well known to those skilled in the art. It is
al so noted that the inplenentations, variations,
[O(ﬁmltmr}]otteedg gat w1ret lgrggt}g_lﬁrguf[.)e gféggn%sﬁgf?{angffdegﬁgg whi c}x mefi%lres the
extbfmasleng’ﬂnd‘rcmx#)feé&sma@ pogifiort, bﬁalemmdedmme sucfh clév@as bsng well

ko bdbar R TE1 B Rt Mgl RS Vapgons,

exzaﬁplé£ a6 1 of Qeefingd dx@rdflﬁmgﬁﬂthaﬁﬂwﬁdﬁﬁerﬁ dbFigmes |¥l4786 aechyundies
fjrst wire th counter 476 operativ
oo Rl 4 B FEoPL ST SR CLNE SuBy B o4 BEvES Tifisur e a

| ength of the second segnment 422 bei ng extended beyond
j001he] dinsdnalapsifeatichldT the setdirl e&ﬁxfekbﬁirﬁff tHeZeinboldfinemn 6f Figures 14-16,

vari ation, the atl east th count r 476
e e RSB 8 § T i b R B pr 476
Op&@we@t ¢dﬁﬁécyab¢@cam1%:§ea&id%e it BE2 {olrﬁeiﬁurgamﬂltofme&@d segment

neasure a | ength of i rst segment 420 be

423 betagmerdendsd 9%’6‘1 fl}?éh%ql §t1%1“6é#aheszﬁle@f 41 e‘n@a% H%ftaé‘Pn the at-

leafidhe Wite 1t QIugfr 1RIndtAB SnciARY 4 SRbAPRIr&RHEA Counter 478
variation can be used with or without a nechani zed

opeyaiepdxgomaecirble/ie thestisisement 480 toggeasyn aprnghpgfeechingt ssgmpyt 420
bel'ilg @;géﬁ&eh%@yr Pnd R 98 eggdié beSRL éa@l{&er\@?@rﬁﬁﬁo@’ﬁqﬁﬁﬁg hffation

ewre drive asse IS enp oye
andfelcvaanhczre@n de iuebévwitleordmhoet aaa@@mbtqd BB wim crivelasserably 430, as

B

dricomsachlgd3t & eniph)ynﬂ;tthﬁmsdhalﬁlted@ﬁlewm duneasaembily dA®nicludes a

mojt e R s g R T BT it o BB D e &y

endﬁdmméraﬂv@&(ﬁmﬁteﬂ’m aheCtﬁds’tSﬂdheft‘M@ clh ons eﬂabﬁm&ht aoibsyiown the

the cli n_one
fir A P Vi el POTESS T KGR e b SP R Cl o i o
nueti®8ispl®p) ofuRiBhdoRSwRIONRVidwblelts tnendlmclalﬂ 4n oﬁ@&lelﬁﬂon Anot
third expreSS|on of the enbodi nent of Figures 14-1

shqvg, the caibgiertdt ingludss (spsHymariaes. g ong P’ﬁgnpép flleadiAp? éupphes power
o hahldedraug 424, a nedi cal guidewire 412, and a
force/torque [imting clutch 482. The catheter 424 has
distal. end 416 insertable into a body |umen of, a.
IO(BA%I. enthitdryaressen ebthe ¢ubadansnt ot higores h%ff@ tder amgdiegl impsgument

41@%11&19@ adiedivatlatel 82£% heRralidRen ang 4l g rehesiRdueaisiting
416 of the catheter 424. The tforce/torque-limtin

cluggh 488 h Thgeatheter db hagta djsalpnd b Hniasariable dnte @ bpdelumsa pg gpatient.
Th? i#gﬁ‘lt%éil]l': gﬁlgea?ilrg 411 919111&39] a xb&kin@ g;oﬂ%g Qii?%}ncﬁ E’soéﬁ&xﬁéﬂlé’ﬂey%d the

expression o I ment |gures
distal end 416 of the catheter 424. The force/torque—hmltmg clutch 482 is operatively

connectable to the medical guidewire 412.

[00113] In the broadest application of the third expression of the embodiment of Figures
14-16, as described in the previous paragraph, the medical instrument 418 many have, but

does not require a mechanized guidewire drive assembly 430, the medical guidewire 412 can



14-16, as described in the previous paragraph, the

nmedi cal instrunment 418 many have, but does not require
wa@20veaisans zed gui dewi re drive assenbly 430, theCTES1008016761

gui dewire 412 canbe a | oop-track or a non-Ioop-track

medi cal guidewire, the nedi%?I guidewi re 412 may have,

but does not require, segnents having different

bendi ng nonment i ndices and/or different dianmeters (or

t,her. dif - [ . . S .
be it ot FREoof SR SR £80BvirE ARATRIAN ERRIwIAIN ¥,
butdief actee@iireysgments havatgdiferedtIgnding momentardiegsraall/or different
iy LG oo G S B Rt o SR R e 12
mdylhavd, buicdnes notqetpirk) sutfhderglevatian ©tuien é34ighel agexternal threads 436.

force-ljmti cl.utch. | n_.anather exanple .
In AP okt Tt e SRR B R G eha g lgician and
thefofte/torghd/HRRInG clﬂéﬁh\(zﬁf;clédbé a f&*ﬁé‘—[iﬁliitﬁlgtc}h&cmﬂh @ﬁcl)tﬂé{bxd:lrﬁpla, a
rotary nptor, .an erein the force/torque-limting ,
mechapize eyigowire duveragseply 43H i F‘ﬁ@lfoﬁ?qﬁ“éﬁf}d‘d%ﬁ & MoBr 4| dhsrein

theAh6tol £44tis b Rothr Sncdrt élrﬁl%ere{il@%:férke/_{di‘qdé[lﬁniﬁﬂg:lﬁbéﬁﬂﬁ is@ftorque-
he third expression of the enbodi nent of Figures

. Lhe .
limjting@utch. Hathpesrpwales pisdef rbnirtisens al so i ncl udes a
nmechani zed gui dewire drive assenbly 430, wherein the

[00184 CH ong¥hPRMineRt AU thitd agadtien of M eAPETIRABMS Figures 14-16, the
engagenent with the nmechanjzed guidewire drive

megdicabinpirypeathl 8 alsadnelpdes @mechanizefgeaTire ddveqsrehly 439, wherein
the¥hbd(E BRAGRR ¥124901bRA BB bRENLAEHEALABHEmbt b9

clutch” . Inone variation, i L
guideyvize i vy agepanbily 430; pathjwhdrein gte mMehanizpd| yiflewirg dgve gesembly 430
. i ficati ' P
A5 480 e OO e LB i
clugdhaB ifodudeha slip clitah 48 tnlonerinbdificatiop, the metiomizef ghitewidddrive
ass%z%gl A4 ?%rlubd%%( a ﬁozgtablm%?t Ly tap %ungoq ﬁi%?txd éo?g n{oio %ﬂaqp 5 and a
to 8bera iVEl'y engage the nedica gU|8emnre X5 an
geabet £i2nwhéreinshd geabox thisd8&ptedsto dpspidetdengegovbe mediazid

eratjvel onnect ed e rotatable shaft (such as
BB WP > sl a SRRt T cptratiel
coﬁ?éallﬁ@ gdi‘ thetrbietabie Gheft(sdchchs ghs rd@mf ghaftdag)aad &gesgamtbb% 478 0n one
i n¢l udes not or . 444 operatively_conpected to e .
oxgrpRley e it guideydg dge e fad nchides o 9y 4‘*4[ Peetisgly
conrRcte & HORIIVIS Hafsueh ad 18 nididrisRarexqBy essi on of the
enbodi nent of Figures 14-16, the slip clutch 483 of

Figure 16 includes _a coupler (.not_sho .wWhich_js
["qléglat g‘d’nsﬁm't'sﬂlé"‘ﬂné’i ﬁmt@wf RS P%Ofctg?@‘%l ‘%5’6‘%‘?18 Figures 14-16, the
slip Gb@h akd 6f mhat 16 (B1abs AsouplRe (HFPiHRkvnF Raich is‘%&_}edfb?'_dhe flexible
whi ch includes six_ finger projections. The six TIinger

(in Ship pETIGD) bl thatt Supkaslbmalor SiAfie) anarhichipgludss six
finkBPreitdtBns | tHeGlX £ pﬂgbﬁmﬁ QUPdRH adbBRohd1 Ol FERaR 481 of the
plurality of O rings which surround, and aggly a

slipeluish d8% Hgaonpler alsoraclpdes goturgity peetringhwhichweroundgand apply 2
predQYd AindlE ﬂ{e(fﬁllgeﬁﬂbjg&}%lg.emgﬂgth@ %Q/H&tlﬁe{d%al guidewire 412 encounters
a threshold resistance, the hexagonal output shaft 481 stops rotating and the rotating finger
projections slip over the corners of the hexagonal output shaft 481. When the resistance
encountered by the medical guidewire 412 falls below the threshold resistance, the rotating

finger projections stay on the flats of the hexagonal output shaft 481. In this way, this



a threshol d resistance, the hexagonal output shaft 481
stops rotating and the rotating finger projections
W@ Liop/10083 the corners of the hexagonal out putPGITES1005/016761
481. Wen the resistance encountered by the nedical
guidewire 412 falls bel ow the threshol d resistance,
the rotating finger projections stay on the fiats of
t he hexagonal output shaft 481 . In this way,
corsHh S Bl?ﬁhﬂetéﬁ% bﬂfthf%S slﬁ'&nﬁﬁks e kMo Bf ﬂ)g Bedd %Bl%ﬂ biABhiShifP831
rotation of hexagonal out put shaft when a
whetha dudsbbld rmeéarm seoeountsradnbs g Howy rothtion M/lherathle aesgstance falls
Le 4
Tt e T S S R T e
clufchrd@2 atedeft|tocthe amisdni ng cl utch 482 are left to the
artisan. [00116] Medical Instrunent Having A Guidew re
10008 At EH o EALREIS OO o iliioAoREL Of the
entron 1S dITecte medr cal [ nstrument having a
guidew re and arti cuI at ed catheter, a first enbodi nment
[00é17 Inha\ d¥ithiagpes hesfitke mnenfnpg iFrdinsoted tojrgmedicd insgEment heesg # on

sullbo SRR IR, ST AR Baihnidt ol iPEnBnT R 17-15. A
firstrextiresaion gfithe embocbmsﬂ@f Figueesddt1i8as for a mdlchleisstamwhs& 1glincluding
a ﬂg;rc]iglg & &‘F u Rgzrf aélfi%rntxéd?ct% %uu?em%%g? e?ﬁe (65 tér %?E fugsab 1&%}'6‘3& Q16
ancsaanatrhmnat&Bdécmm ﬂdambﬂablé mtcba;ba:lgrlﬁmmi d>fed>afwmnwlmem¢m ttete

the body. | n. .Th dew 12 i.,ncl udes.,a .
axtiRtef S SO B a0t ich Rt bereUC s flstie Bedhgef ngkss Thé medica
gufﬂf]\aﬁas ngnaﬁ@bshhﬁ)rﬁhg p@hme AT wHibh Qfextehd%}bﬁhads hab®y trdoR deyond the

The worki ng rtion samaX| oo frac
dlstaémﬁﬂ%ﬁﬁi FlGES. £ eia biid s mr%unsgep Haek
leng@%4nl AREIIBEfirshAMI sBGna sd fszgaﬁasmt dﬂ@a?h@h 4 Yength great
eng%r gent of tlrﬁe maSX| r?ur%%%g%g track | eggt h. Th2§f| ;%tt srestet

thag aiieisrirerespirfibesmaximpmd porisiedilengthndhe Atrst §¢2opemb 530 hes g Aigst
berdd}f RGRANEF fn@ﬂﬁ%ﬂ& the 3coll@ Segfhed0 s Qﬁ‘é&%&&nﬁﬁg‘mﬁneﬁt of

inertia. The first bending nonent of inertia is |ess
lnetthla T he fhigst bendéneomeraerd iohigeria aclags thn thegacendgbenfling mpgjent ¢f
br oadest application of the first expression of
e enbodi nent of Figures 17- 18, as described in the
preV| ous paragraph, the nedical instrument 518 man

(008 k8o, i brgsiss: anplicariomof thefiest expesssion ofdlie ubampntef Figures 17-
18,%%9%3’%11@%151?13%' gexﬁglg’pa gﬁ{;})ﬁ he chﬂ & &s élﬁ%‘ﬂ? hfan ?l]ra?venw does

. )ES NOt sur ace evat| on Teatures
notﬁamnsuomca&nmdtwdnwire dtivesassantsB 630, Eum)mg 9jedical guitswire 512 may
f t h ress odi
halt SEAIETER lenle Lk oo PRGN Al I T BRILIDHY
d| sposed toward (and i n one exanple proxi mate) the
[00d1Yt alln cpe eirGkement of thadirstaxprassionwf thelembadidicotdf Figures 17-18, the

artwﬁ‘l%%e{i YIERBE sPAR al Pt AR aRR RS eRRRID B iRt Ynd s16.

In one variation, the medical instrument 518 includes a handle 586 having a control input

)

1ne

device 588, wherein the handle 586 is connected to the catheter 524, and wherein the control
input device 588 is operatively connected to the articulated section 584. Examples of control
input devices include, without limitation, rotatable control knobs, control switches, and

control buttons. In one modification, the control input device 588 includes a control knob



devi ce 588, wherein the handle 586 is connected to the
cat heter 524, and wherein the control input device 588

WO 2006063083 | vel y connected to the articul ated SBCL/US2005/016761
584. Exanpl es of control input devices include,
wi thout Iimtation, rotatabl,g control knobs, control
swi tches, and control buttons. In one nodification,
the control input device 588 includes a contro

506 9RPHR2 916@?391 1ﬁ§ﬁ%nﬂﬁfj§ 1@%0115&3§ W egab! c@ﬂﬂ%s 5atCd gl ﬁﬁllﬁ%’\%ﬂe end

control cables 592 each havi ng one end connect ed
counsetied ipoenticsrpnding hathoppdinit 598 guithi artichlated sedtion Pad el each having

the>Stfx ieg&] %1%%{%10\/@?% oﬁt?e%gd le k ot oli] E‘Z} %t ﬁ@ r Wﬁ&gn %’[%o%t df \ﬁfel c)éptrol

connect he contro wherein rotation
knoth#0dends thé atdtiowlbted 9@ tibe ﬁw&lbmtohedlmcum uichtogniteewuoo nf Hhe4

i.n.on otation of th
e e T R s T e
ap@p@asd bethdsd tﬂ{dled(i)mthe af.. mherb&chmﬁsrnm:ﬁoab@dmlgyhet diti@ated section

I .. .her chanj s for .bending the
s feiefiPAbOutivg, B s g BRepielsd T2 Shirioan e o
fleQiBR e&ﬂ&ﬂcbﬁaﬁ(bmtﬁrﬂhe dnd6scopd itREET whkihgi charmid], efdS@hitte® Rointtigures
of a f|8§lb|e endoscope (W th the endoscope i mager,
1746 i d5¥hannel , etc. omitted from Figures 17-18 for
clarity). [00120] A second expression of the

[00a28i0 dA REddd GfiprEsis@)bl lo€the bifrbd@imest FEPigugesmedisGéartor a medical

nstrynent 518 i ding a_flexible. .catheter 524, a
mSFFE’E‘ﬁ%tr?ng Sflugin hi e ethie(re 5%%@%*1 @uldaw&e drivrassely

53@ léh@| emea@aﬁgh?dewﬁe 812 athedattietep B4 ﬁh@% dstdlesd §d6 £adn Eﬂeﬁulated

an articul ated section 584 insertable into a

Seqtleﬁé% gperigblsdutp ahedy e of wpaticat mheterfheprtenlated ch%sw %/ 84 is
ad%% th $e @&%ﬂ@(ﬂfr&rﬁ Ogﬁld% %btlfo@i/ bgiknl TRALRECSI gQLﬁletx/ﬂ@ 5 II?Hz"-’ﬁil}ﬂudes a

"'umen. The nedi cal guidewire 512 incl udes

wopigng POHOBA Wikiplels eK@n@kk@ﬁ @aesnipdragk beyond dis daatad @Rd Mﬁhﬁ
cath&€r ﬂ4sﬁ‘gé w%ﬁgnﬁoﬁn&fﬂh %]lﬁi@g Er?é;&éno? %u%faclh%ﬁ%x\% %pe{?twe

portion 514 in des an exterior sur
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elevation features 534 are present on the second segment 522 and are absent from the first
segment 520. In one variation, the working portion 514 has a maximum loop-track length,
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percent of the maximum loop-track length. In this variation, the first segment 520 has a first

bending moment of inertia and the second segment 522 has a second bending moment of



el evation features 534 are present on the second
segnment 522 and are absent fromthe first segnent 520.
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[00126] A second embodiment of the fifth aspect of the invention is shown in Figure 19,
wherein the portion of the second segment 622 (including the external threads 636 thereof) of
the medical guidewire 612 extending proximal of the gearbox 672 has been omitted for

clarity but would look like the gearbox/guidewire arrangement shown in Figure 18. The



524 is an insertion tube of a flexible endoscope.

[ 00126] A second enbodi nent of the fifth aspect of the
WO pwentiosh i s shown in Figure 19, wherein the POFUSNS/016761

of the second segnment 622 (including the externa

threads 636 thereof) of the gedical gui dewire 612

ext endi ng proxi mal of the g% rbox 672 has been omtted

for clarity but would |l ook |ike the gearbox/gui dew re
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are shown in Figure 19. [00127] A third enbodi nent of
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Fiqure 20. [00128] A first expression qf the, .
(00K ik fish pxepgssien @hﬁhs egodiment gl Figugaeal 18 fr ajrprdical fpstrpment 718
incﬂla_&glafﬂ_ékibw dathefdr F2Laddbl el RalSYire’A2. anecandt&dE abs a distal
uidewire 712. The catheter 724 has a distal end 716

enchi§ ash apdrtipERipdiecstions Bt ipwswatig inty Bedytlampof awagient, Whergin the
artibH BN sRfior?7828k h@Rled t¥PEERBIIEd Bom outside the body lumen. The medical

guidewire 712 is extendable beyond the distal end 716 of the catheter 724. The medical
guidewire 712 includes first and second segments 720 and 722. The first segment 720 has a
first bending moment of inertia and the second segment 722 has a second bending moment of
inertia, wherein the first bending moment of inertia is less than the second bending moment
of inertia. The first segment 720 has a free end 721 which extends beyond the distal end 716
of the catheter 724 when the medical guidewire 712 is fully extended.



articulated section 784 is adapted to be controll ed
fromoutside the body |unen. The nedical guidewire 712
w0 g008s1®mlabl e beyond the distal end 716 of theCT/US2005/016761
catheter 724. The nedical guidewire 712 includes first
and second segnments 720 and 722. The first segnent 720
has a first bendi ng nonent 6% inertia and the second
segnent 722 has a second bendi ng nonment of inertia,
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free end 721

[00133] A sixth aspect of the invention is directed to a medical instrument having a

guidewire and an add-to catheter, a first embodiment of which is shown in Figures 21-24. A
first expression of the embodiment of Figures 21-24 is for a medical instrument 818 including

a flexible catheter 824 and a medical guidewire 812. The catheter 824 has a distal end 816



whi ch extends beyond the distal end 716 of the

cat heter 724 when the nedical guidewire 712 is fully
weziend®ss [ 00132] Medical | nstrunent Havi ng APCT/US2005/016761

GQui dewire And An Add- To Catheter [00133] A sixth

aspect of the invention is Si rected to a nedical

i nstrunent havi ng a gui dewi % and an add-to catheter,

a first errbodi ment of which is shovvn in Figures 21-24.
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catBdiél 834 cedksyessentially of polyurethane. In another variation, not shown, the rail is

releasably attachable to the catheter. In one modification, the rail 804 is disposed on an
exterior surface of the catheter 824. In another modification, not shown, the rail is disposed
on an interior surface of the catheter. In one design, the rail 804 includes a plurality of

transversely extending notches 805 (see Figures 21-22 and especially the detailed laid-open



receiving the rail-coupling portion 800 of the adjunct
nmedi cal device 801. In one variation, the rail 804 is
wa@200naoss hi ¢ portion of the catheter 824. |n PCEUS2005/016761
choice of materials, the catheter 824 consists
essentially of polyurethane,.I n another variation, not
shown, the rail is releasably attachable to the
catheter. In one nodification, the rail 804 is
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portion 800 of an adjunct medical device 801. The medical guidewire 812 includes a

working portion 814 which is extendable as a loop track beyond the distal end 816 of the
catheter 824. The working portion 814 includes an exterior surface 832 having a repetitive
series of spaced-apart surface elevation features 834 adapted for operable engagement with

the mechanized guidewire drive assembly 830.



instrunment 818 including a flexible catheter 824, a

mechani zed gui dewire drive assenbly 830, and a nedica
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insertable into a body |lunen of a patient, and the

catheter 824 is adapted to ? i dably receive a

rail-coupling portion 800 of an adjunct nedical device

801. The nedical guidewire 812 includes a working
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equal to the first dianeter (of the first segnent 820)
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that the constructions, applications, etc. of the

first expression of the enbgglnent of Figures 21-24

are equally applicable to the second expression of the

enbodi ment of Figures 21-24. In one enablenent of the
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Thesmpdiea) i2yide wiseP \2angudesian cxigiien stHaceIGE R RS Dpewiveseries of
spaB&i-HRARTIRA IefBhti HGYIt6Es 934 adapted for operable engagement with the

mechanized guidewire drive assembly 930. The medical guidewire 912 has a free end 921

which extends beyond the distal end 916 of the catheter 924 when the medical guidewire 912
is fully extended. In one construction of the second expression of the embodiment of Figures

126-27, the catheter 924 includes a rail 904 adapted for couplingly and slidably receiving the
rail-coupling portion 900 of the adjunct medical device 901.



901. The nedical guidewire 912 is extendabl e beyond

the distal end 916 of the catheter 924. The nedica
w@iodevdose 912 i ncludes an exterior surface 932CTHS1008016761

a repetitive series of spaced-apart surface el evation

features 934 adapted for opggable engagenent with the

nmechani zed guidewire drive senbly 930. The nedica

guidewire 912 has a free end 921 whi ch extends beyond
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cause pain to the patient during a colonoscopy.

[00149] While the present invention has been illustrated by a description of several
expressions, embodiments, methods, and examples, etc. thereof, it is not the intention of the
applicants to restrict or limit the spirit and scope of the appended claims to such detail.

Numerous other variations, changes, and substitutions will occur to those skilled in the art



i nproved gui dewi re extension and nedi cal instrunent
advancenent, as can be appreciated by those skilled in
W0 b@5a13053 | n one enpl oynent which utilizes a neChESi0a806761

guidewire drive assenbly, when the

surface-el evation-feature eggaging conponent of the

nmechani zed guidewire drive senbly is | ocated

proxi mate the distal end of the catheter (insertion
WltgouQ%%%amnga{%e er pe O?Fi’l 1?\%38&(%% ﬁ{lﬁ dn%en{s%ﬁ&" g}ﬁg{ﬂg Z&g oing
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nethods and exanples, etc. thereof, it is not the
WHLNT@ECLAHWEDIShe applicants to restrict or limt the
spirit and scope of the appended clains to such
detail. Nunmerous other variations, changes, and
substitutions wll occur to those skilled in the
artw thout departing fromthe scope of the invention.
It will be understood that the foregoing description
is provided by way of exanple, and that other
nodi fications may occur to those skilled in the art
W t hout departing fromthe scope and spirit of the
appended Clainms. WHAT IS CLAIMED I1S:1. A guidewre
structure conprising a nmedical guidewire including a
wor ki ng portion which is extendable as a | oop track
beyond a distal end of a nedical instrunent, wherein
the working portion has a maxi num | oop-track | ength
and includes first and second segnments together having
a length greater than ninety percent of the maxi mum
| oop-track length, wherein the first segnent has a
first bending noment of inertia and the second segnent
has a second bendi ng nonent of inertia, and wherein
the first bending noment of inertia is |less than the
second bendi ng nonent of inertia. 2. The guidew re
structure of claiml, wherein the first segnent and
the second segnent have substantially the sane
mat eri al conposition, wherein the first segnent has a
substantially-constant first dianeter, wherein the
second segnent has a substantially-constant second
di anmeter, and wherein the first diameter is |ess than
the second dianmeter. 3. The guidewire structure of
claim2, wherein the working portion includes a third
segnent extending fromthe second segnent to the first
segnent, and wherein the third segnent has a | ength
and has a varying third dianeter which is
substantially equal to the second di aneter proxi mate
t he second segnent and which is substantially equal to
the first dianeter proximte the first segnent.



4. The guidewire structure of claim1l, wherein the
wor ki ng portion includes a |ubricious sleeve

waeosowess ng the first segnent. 5. A gui dew r ePCT/US2005/016761
structure conprising a nmedical guidewire including a
wor ki ng portion which is ex%&ndable as a loop track
beyond a distal end of a nedical instrunent having a
nmechani zed gui dewire drive assenbly, wherein the
wor ki ng portion includes an exterior surface having a
repetitive series of spaced-apart surface el evation
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thaﬁ ﬁ%@%@o&ldﬁa&mg%&%&m oPglpgnNt of the maxi num | oop-track
| ength, wherein the first segnent has a first bending
nonment of inertia and the second segnent has a second
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9. The guidewire structure of claim5, wherein the
surface elevation features are external threads. 10.
3. Thegddiwdewstroehustof vlatn £ ewlndreiss teiworking Mﬁbﬁ inaluldbea thlrd segment

wo, Ki ortion |nclude irst and se e
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11. The guidewire structure of claim 10, wherein t

he
progigpags the sq5erd feamentaad ahighys ﬂﬁ?ﬁ‘?‘l‘%‘&‘kﬁ?ﬂ%ﬁé o the first ﬁlameter proximate
ﬂw@ﬁﬁgﬁﬁﬁm{he first and second segments together have a
| ength greater than ninety percent of the maximum
| oop-track length, wherein the first segment has a
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as a second ng nonment o Inerttra, an erein
ﬂc$heuﬁowmﬁmgﬁwdﬁMHggn@ﬁent of inertiais less than the
second bendi ng nonent of inertia.

5. A guidewire structure comprising a medical guidewire including a working portion which
is extendable as a loop track beyond a distal end of a medical instrument having a
mechanized guidewire drive assembly, wherein the working portion includes an exterior
surface having a repetitive series of spaced-apart surface elevation features adapted for

operable engagement with the mechanized guidewire drive assembly.

6. The guidewire structure of claim 5, wherein the working portion includes first and second
segments, and wherein the surface elevation features are present on the second segment and

are absent from the first segment.



12. The guidewire structure of claim1l1l, wherein the
wor ki ng portion is adapted for patient intralum na

W@ emwsacts3 13. The gui dewire structure of clai nlPAQRPS2005/016761
wherein the medical instrunent is a col onoscope which
includes a flexible insertion tube, and wherein the
di stal end of the nedi cal %trunent is the distal end
of the flexible insertion tube of the col onoscope. 14.
The guidewire structure of claim1l, wherein the
wor ki ng portion includes a |ubricious sleeve
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wherein the first dianeter is |less than the second
inefjaget er, wherein the working portion includes a third
segnent extending fromthe second segnent to the first
segnent, and wherein the third segnent has a | ength
8. 'ghedgmdﬁwl@ sttaqatyqemé ckahm p ,dw]@ﬁrgﬁﬁpéprf@qme&qaqlcgl features are chosen from
t I I
the%ﬁ(g@ chlgsr(l)§n oy ? th1rﬁ:9 S ?10 1%%%%2 Bgll'l ac e aI’ yd%ég%% ooves
t he flrst dlaneter proxinate the first segnent 16 A
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threads.e W re haV|ng a dlaneter b) nachlnlng the core
wire to create a first section, a second section, and
a transition section extending fromthe second section
10.t Thet du@defviire Strut@e bf @Rim vatelinthe herifihg sdrtigiglcla@ssanst and
sections each_have a substan%#ally const ant di aneter,

secgpftsegmentsiand pherein the gxternal reads apeprpseaton thesecondsegrenyand are

absElit3ORE B first yegBRhARI Ning a helical spring; d) disposing
the helical spring to surround the second section; and

e) netallurgically attaching the helical spring to the
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whgrtef%r%ﬁe f?rfst bending moment of inertia is less than the second bending moment of

Inertia.

12. The guidewire structure of claim 11, wherein the working portion is adapted for patient

intraluminal contact.

13. The guidewire structure of claim 12, wherein the medical instrument is a colonoscope
which includes a flexible insertion tube, and wherein the distal end of the medical instrument

is the distal end of the flexible insertion tube of the colonoscope.



a) obtaining a nonolithic core wire; and b) machining

the core wire to create the first segnent, apart from
w@eysalweye, and to create the second segnment PCDUSTDFIQN6761

the external threads.18. A guidewire structure

conprising a nmedical guidew £ whi ch i s extendabl e

beyond a distal end of a ne %cal i nstrunent, wherein

the nedical guidewire includes first and second
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bendi ng nonment of inertia, and wherein the first
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a repetitive series of spaced-apart surface el evation
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Jedi & uidewire is fully extended. 20. The guidew re
mstrtc?hfgxof claim 19, wherein the surface el evation

features are external threads.
16. A method for making the guidewire structure of claim 11, comprising the steps of:

a) obtaining a monolithic core wire having a diameter;

b) machining the core wire to create a first section, a second section, and a transition
section extending from the second section to the first section, wherein the first and second
sections each have a substantially constant diameter, and wherein the first diameter is less
than the second diameter;

c) obtaining a helical spring; ‘

d) disposing the helical spring to surround the second section; and

) metallurgically attaching the helical spring to the second section, wherein the first
section substantially defines the first segment apart from any sleeve, and wherein the second
section with the metallurgically-attached helical spring substantially defines the second

segment.

17. A method for making the guidewire structure of claim 11, comprising the steps of:
a) obtaining a monolithic core wire; and
b) machining the core wire to create the first segment, apart from any sleeve, and to

create the second segment including the external threads.
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18. A guidewire structure comprising a medical guidewire which is extendable beyond a
distal end of a medical instrument, wherein the medical guidewire includes first and second
segments, wherein the first segment has a first bending moment of inertia and the second
segment has a second bending moment of inertia, wherein the first bending moment of inertia
is less than the second bending moment of inertia, and wherein the first segment has a free

end which extends beyond the distal end of the medical instrument when the medical

guidewire is fully extended.

19. A guidewire structure comprising a medical guidewire which is extendable beyond a
distal end of a medical instrument having a mechanized guidewire drive assembly, wherein
the medical guidewire includes an exterior surface having a repetitive series of spaced-apart
surface elevation features adapted for operable engagement with the mechanized guidewire
drive assembly, and wherein the medical guidewire has a free end which extends beyond the

distal end of the medical instrument when the medical guidewire is fully extended.

20. The guidewire structure of claim 19, wherein the surface elevation features are external

threads.



