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APPARATUS AND' METHOD' FOR SELECTI VELY POSI TI ONI NG A % m&ﬁB
| T-FI ELD OF THE 1 NVENTI.ON.Thi:s invention rel ates .genendfk

and net hod of - ‘tioni ng the apparatus, e.g., t}gdlﬁfﬂ 1bg§'”3"if Og

More parti cul arly nvéntl on rel ates to a. device and rret
pulding a ' Vi WIP&%'
or u]Iatlve t 4@%%@ ative

:t(b..a- gU| d| ng c t s~

ﬁgﬁ%ﬁgrﬁbﬁ Q@.I 1 et hrough which it is

or' pul | Thi Sl&etd'BvBﬁﬁRq:ﬂhcécbp of

01 ", BACKGROUND
invasive and mininmdlly i
theters and ot her devices |n o e body,

closed | unens, ut|I|2|ng percut aneous entry.

: rrany di fferent. ap ati'o
ther e iFzEaADNOgdTHE
usual |y throughi:open:luf
- Cenventional proth s
~confroll ed notion esbodysual |y ut|||zeaforce elther amanual
-fcﬁrce oethodood edect "eby it soh fng mltdh exppatraitaes o .ghe pathént at o
"push" _the devi. .-he_"*'?'t arget: area. One shortcomi ng of introducing the

- dévi celmgng " H' }5‘é" w1 only evidhi s ensiororelagest te gulgvagewhnd, is
that: this o] f t en:-does “not provide optimal tractability intqQ a

: t&rtuoa's Hgét ing ”‘ﬁeC%E}?%&ﬁﬁ i e &4.reinac GRVLESt and Tgthed

9 --:_:_:- for mov1n re e_'lat:L'_ e-"_ to a catheter, a dev:l.ce and method for

10 pulling :_:_1_-' to a guiding é_:_a,.th__eter’ or any larger

11 hro h wh:LCh it is inéerted? énd a device and
14
16
17 © % i
e

19
20
21° '-

22 ‘ei
23

24 __'-jj_ "push” operation,

25 iding wire, is this procedure

26 1 tractability:into a tortuous

2'7 "'5i§§nat0my, fbnéfy '%?terie__s. In cox st, a "pull”
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3-2 operatlon |n !
it into place incré
'1i kel'i hood that -t
‘trauma to the |umen:
-ocdl. udedperardoneghi;
;The:f act that

‘enérgy "pudded
actually r eachi-hg
It 3is’ aAndbFeduce:
pulting a cathete
pr6V|de°H?H%v@€ethm
ye% anot her object:
purling a cathete

I
Prbent 1 S R e
top. Of Furfu xdaetvmorn
obj.ect."of thisin

pasi ti mw@a%t@ewf
transducer

-9 1tt1e or: none of_the pushlng energy actually reaching the tip of

ich a pulling device precedes the apparatus and "pulls"
$ES ] actability of the device and reduces the
get caught in-a-curve of the |umen or cause
blemis the need to push wires through
resistance to such penetrat|:op.

f¥ e s.%%eat
ed ? 0 Y*ﬁecRE%ﬁ%ﬂ?%nﬁPﬂmﬂﬂp§nﬂtMSthﬁdpushlng
he ti,l e ne .qf the pushing energy
B hééleévx% sréé %%tﬂﬁe% WVERRYtER ®eicalVENTI ON
lik@f{ﬁdd&]é&é r dev1 and met hod for
g Wire. |°g tgl\#ot cngWé gPtt ApYghRrvémtaon to
"'ﬂunkfauuganﬁydm% ag re ve to a catheter. In
AN 8" i nvention toabrgﬁﬁge ELgéblce and net hod for
Q QﬁapnphmemalgutdengegatEgt LsR' bor e
i .LSgrnigrted It is a ?u??hggpg Jecfb%ﬁhtln S
e & tnhahedafgfeausfégmggg I devi ce on
',n%rde y U|d|ng cat heter. |ss§i%“4drg4{hther
nt@6tp B@Fd'é anwappamtmssm frdmhachd Qursslgact i vely

gusha'Stent an I ntra Vascul ar Sound (I VUS)
1ng energy in acce551ve loops with very

10;; the wire.
FE
2
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!.('J;". g -4
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-3- an atherectony device (both rotational and directional), pressure
sensors, balloons,. and pushing wires to open occlusions, by pulling rather
than pushing these devices into place. It is an .object - of this i nvention to
provi de an apparatus for disposing a device int target area of a | urren,
conprisin ¢ e i ce.” tHa mbt or

%:SQV|nga§ éﬁpﬁg{aggng ?ﬁ%ghnféggéﬁ%ﬁg%ach; fﬁFeéﬁ%gngrgf PEFﬁSHrﬁrea
[ nai ¢ u%ng#@isgrbéﬁ?ﬁggghgﬁg Birnts i e et ATRIngs bl 0 "
adapt eg, tlalhgp%&hw EhLANRERIRE L Adie Tdd Fidd 13eRR faladehe motor and the

gui d re | anpunt su t to permt Ot Or to change position
relative to the guidg aherﬁ)ac@ranmgs et Jpirdeider anwhen t he
motor is energized. It is another object of th wvention to provide an
agpar abigpalracugi. f£pesiigposinyi £ edéviddein allgettas afrea bfmanlumenpri si ng:
a cylindrically shaped notor attached to the devi&g, the motor having an
ot er sompadeingheanoybingribvaliey stiaped notax iaktamhed 6o the devéce,
surface; a cylindrical guide tube having an ou wsurface and an inner
sarfacéheempﬁpﬁghavmagath@matu%'rel hare o kher maboraproyidedewibhor and

the inner surface of the gujde tube sized and adapted to_inpart friction

bé& weeROLRE FFPEFFGH 3783 S1RIREG UG Jéh&%elqrm&#daaﬁ%aéerw 8he

l'ind b ffi t toyp th lind I
nét or B ARaRYE poLPBRend, SR e, Too il by EPREPRYSLHEFRS, (e
hgner - sHaf BRe ?Ep&_@&&i'ﬁ&'f b&RE M I adapte

é impart friction
11 . between Ehe friction area of the motor-and'

guide wire in an

12 '-amount suff1c1ent to’ permlt the motor to change position relative

13 to the gulde ‘wire by crawllng against the gu de wire when the

14 - motor is energlzed

15:_:  It is another object of this inven ion to provide an
16. .japparatus for dlsp081ng a device in the ta_ ,zarea of a lumen,
17{~'*compr1s1ng a cyllndrlcally shaped motor attached to the device,
18 -{the moto;;ham}ng an outer surface, the motor srovided with a
.19:_..friction a#eaéon the.outer surface; a cyliﬁd al guide tube

20 ‘having aﬁ'dutér surface'and an inner surfac fining a

21 I'longltudlnal bore, the outer surface of - the tor and the inner
22 asurface of the guide tube 51zed and adapte“ to 1mpart frlctlon
23 - -.between the;frlct;on area_cf the motor_an@; inner surface of
24 :the cylindrical guide tﬁbe-ih an amount;s ent to permit the
25 'lcylindrical'mdtor to change.position rela e;;cithe guide tube
26 by crawling against thehinner surface 5f2;? ie tube when the

niﬁiiﬂ‘ii‘ilfﬁfi |||Ti’”“




-.4 - nmotor is energized. It is still another object of this invention to
~provi de an apparat.us for di'sposing a stent in the target area of a |unen,
-conpri.sing: a catheter H g a proximal end, a‘distal end, a |ongitudinal
~bore therethrough,. and ar andabl e bal | oon dlsposed at the distal end; a
ylindrical | y shaped: ABt’ sposed at the distatend of t-he catheter ~
'statmpéthéSbapﬁeﬁhzeﬂ t or having a Iongltudlnal bore conmuni cati ng
it h the Iongltudlnal bor of the catheter nmot,or provided with not or

cti;on area disp o%%dsh} |?P?$h§?(ﬁﬁj§Qﬁm F%Bérénvg §&PﬂegﬁnP€°Hf§ﬁosed

'5&3?%?399%59&%@%5‘% b3 o oY S bR 90 48, A bR o1

Re
f,m Rl SlddiGhNOR A €8 alsthe ERuOraand the

dapte t fr
Eide g°h§rigPﬁ% a%né% h, to“permit the vipior to changeé p03|t|on

glati Yenbgtﬁafngl“ ﬁeﬁw e 2Vt AW N R0 ShphiB 2810821 68nWheN t he
hotor -1s @nergl zed: It kS another obj ect of this-invention to provide a
‘et hod aekpdseaost nehe 8i6rdl idhd hex t@rmetdxaeeaqu saabuaemotaenmspm@dt he
~steps: of: a) constructi-hg ‘an apparatus conprising: a catheter having a
7oxi mat ehe, dhstabtend enfl, tlee | caidiettedi ddlstiadr eot bbeebhildagh, the an
xpandabl e baIIoon di sposed.at the distal end; a cylindrically shaped notor
.pgposggtgr hh@l@gsaa;oqgmtuﬂlnahgbore communlcatlng with the

1longltud1nal bore of the catheter, the motor prov1ded with a

;motor frlctlon ar 3 dlsposed within the longltudlnal bore; a

jgulde w1re dlsposed w1th1n the longltudlnal bore of the catheter

tand the longltudlnal_bore of the motor, the gulde wire and the

. ongltudlnal bore o ’the ‘motor sized and adapted to impart
rlctlon between th :frlctlon area of the motor and the guide

ire in an: amount - fflCIent to permlt the motor to change

:pos1t10n rela ve.t thf?gulde wire by crawllng against the guide

‘w1re when. the,motor 's_energlzed

It 1s ano _er object of this 1nventlon to provide a
fmethod of dlspos1ng a stent in the target area of a lumen, -

ompr1s1ng the step

a) constructlng an apparatus compr1s1n"¥ja catheter having

faiproxlmal end a dlstal end a longltudlnal re therethrough,
=and an expandable balloon dlsposed at the dlst 1l end; a’

yllndrlcally shaped motor disposed at. the_dls al end of the

atheter distal to th” balloon, the motor h j a longitudinal

-bore communicating w1th the longltudlnal bo?: ”ﬁ the catheter,
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[ [ i nal bore
- fheter distal to the balloon, the notor havi ng a | ongi tudi na
Eggnnunlcatlng w th the | ongi udlnal bore of the catheter, t he notor
gprOV|ded with a notor friction:area di sposed within the Iongltudlnal borﬁ,
~a guide wre disposed wi t hi he | ongi t udi nal bore.of the catheter and the

IR, : | horeg of
I t he e, W re and‘the |ongitudina
lﬁﬁg Imto;J gzrhflmzedxe d ngptgg Fgrf FEEF PP brrsm chi spmsdd ivitim amea of

51 tormrmt the nmotor to
t he notdnngnduﬁhﬁagubggemm e an, suff CIE t ' !
change position relative t ' gggﬁﬁ rh |hﬂﬂguﬂmﬂ1@uude

E.
EIIQUI en th de wire to the
Pe whéRTrehefrbher cashets d&hé’)l ¢ing,the gui
WIrget area; c) : securing the guid oné&‘ﬁﬁ% él éﬁgﬁb ﬁ&etm@t@§EQC?ﬁg
A | TaiAnese stma bl ony ianig Weddiod Bdchedlenclood spese the
tgnt ip,the target area o ]
15 e i ket tepon, oy 6 2000
e de-wire gr;,- and c
gggPﬂ;r d%]éf%]$#£4?1¥}QQ1’ *ﬁmpunprsufﬁecaeﬁetBgd?ggmgtsgggl gha.stent
I nzan Qiggr{ ;%%tﬁr et ér of-.alumen, conprising the steps o %1’5
constructing appar: .[Q.___

_' ﬁBe guideheize h@vd;ﬁg,,pngg oa%mstend a
dl85t al tard guq_deo Qg_lr%u %Qﬁ_l b

9 b) _advanc1ng the gulde wire to the target area;
10° curing t -
11
12
13
14 ? _a _' T;” a;leon to secure thefstent in the target
15 : P L
16 -
17 - g) withdrawigg h ide wire, motor,“ahd catheter from
18 - . the lumen. | -
19 It ie.yetjaﬂ bject of this lnvention to provide a
20 ;“ method °f'disP°$?P9_a~,F n an obstructedftarget area of a
21 ‘lumen, comprisingfthe' Do |
22*1_ a) constru ti Il apparatus co@px sing: a catheter
23- ' having a prox1mal end' al end, a longitu inal bore

24 f-therethrough and an e _andable balloon dlspos d.at the distal
25 ..end a cyllndrlcally shaped '
26 the catheter distal to
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t her et hrough, and an expandabl e bal | oon di sposed at the distal end; a

i cylindrically shaped notor disposed at the distal end of the catheter

. distal to the balloon, the.notor having a . -6- ‘l.ongitudinal bore

. comuni cating with the [ongitudinal bore of the €atheter, the notor

| provided with a noter friction area disposed w thi‘n the Iongltudlnat'baTe

© a ui delongitud bprk depng tdnmmurigatdag widhnshebbengbtudiral deows of itk t he
~longi tudinal bore of the notor, the quide wre:and: the |ongitudjnal bore of
thé not 6RtReLRE, e mrecpwwweaﬂltbr AcIPERTLEERERHOR MRL§F | TkFRAFEH ea of
: re.in an anount .suff ermit, tﬁﬁlnntor to

d th d
inggtﬁ%%ﬁﬁ SRS eﬁg%isa%l%w%&og&. 48 GRieepyire g ;?aasaﬁawmnt ui de

taéget P Co ALY, e B B Gacb e grdaphet 3@%?@‘.1 SRS A
t the, Joh e lﬁdvﬂ{g f&e r&%rtehgngu'tﬂg %ﬁ&l ﬁdi ](.) ?Q&Pé » t%]%&%tr area,

e) securing the cat energr zi ng-t SO t e gul de

wige adyfmsaﬂ&lréamet&ecd qlﬂ@ia%dﬂ*iht%hebetwégﬁ epé%?é\fildmté}éah%f

obstructed target area of the*lunen; q) secur.i:ng:the guide wre;

- ener gi ztlg hdtorind tHe idudidet k»ereo&ﬁr afduABGRE - ﬁxﬁf\gciétec a6 ctez\mlrte and
di sposes the stent in the target area of the Iunen;

8 the motor to change p051t10n relative to th' guide wire by
9 'crawllng against the gulde wire when the. mo' r_1s energized;
10 . b) advancing the guide wire to the-target area;
11 c) ‘'securing the gulde wire; -“-i*
12 : "d) energizing the motor so that the motor advances along
13 the guide wire to the obstructed target area,:
14 e) securing the catheter, _ o
15 £) energizing the ‘motor so that the iﬁide wire advances
16 'through the longltudlnal ‘bore of the. motor.and 1nto the
';71' ”obstructed target area of the lumen,' )
18 ' g) securlng the gulde wire;
13 _ h) energlzlng the ‘motor so that the otor advances along
20 the guide wire and dlgpqses the stent in the target area of the
21. lumen; ..i o : | - |
22 i) inflating the balloon to secure“th itent in the target
23 area of the 1umen,
24 . 3) def;atlng the;balloon; and
25° - k) withdrawing;the;guide'wire, moto id catheter from

- 26 the lumen.
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k) inflating the balloon to secure the stent in the target area of the
| unen; j) defl ating the balloon; and k) W t hdrawi ng the guide wre,
motor, and catheter fromthe:lumen. 7 BRI EF .DESCRI' PTI ON OF THE DRAW NGS
FIG 1 shows an enbodi nent: the invention in- mhlch a cylindrically shaped
nmot or and a gui de wire-ar ‘lized to dlspose evice in the target “area
_oﬂ a lumen, FIG 2 is a cross¥sectional end view:8f the enbodi ment of the
invention shomm in FIG 1 G- 3 .shows an enbodi-nent of the invention in
ich a cylindrical notor ~cylindrical guidé.tube are used to dispose

'a3deV|§~&§§rhg§Q%§ ) FIG 4 shows a cross-sectional side
view o o

tion shown:in FIG 3; FIG 5 shows
the tractabilityg - n--;Modﬁ\eBlél o2d chBr nglane GH' Y& WRign!4men in
accordance with t e present ¥

wention, 6 shows the tractability of a
C@thet@?liﬁéilbﬁlpyséﬁﬁbé: éadaJ@v@uuaeawhwgearbnualmgﬂaantbonal
manner:; shows an el

ment of the inventi:on used to di spose a
dgetearel afb ho mdmuﬁs sel ;

7 .~ FIG. 2 1s ““7sectlona1 endiview of the embodiment
8 of the invention sho
9 ‘ FIG. 3 shows an embodiment of tbg?;ﬁvention in which a

10 cylindrical motor and

11 dispose a device in t target area of a lumé@;_

12 ' FIG. 4 show: bSS-sectional_$£ae view of another
13 embodiment of the invi n shown in FIG.;Q
atheter that is

14 FIG. S_shoﬁ' le tractability oﬁff

15  pulled through a curv -lumen in acco;éan e with the present
16 - invention;
17 FIG. 6 show

nactability of étheter that is

18 pushed through a curv lumen in a conven lonal manner;

19 FIG. 7 shows an. mbodlment of the nventlon used to

20_: dispose é'balloon.exp ' pf a blood

21 vessel; _

22 : FIGS. 8A tq{ ‘the invention
23 used to clear an obstr :

24 FIG. 9 shoﬁ.. .” ; i f; : : of the

25 ~invention.

26

This.Sheet. Has Been RT

.




1 GS. 8A to 8D shows an enbodi nent of the invention used to clear an

obstructed lunen; and FIG. . 9.shows an alternative enbodi nent of the

i nventi on. -8 - DETAlI DESCRI PTI ON OF THE. I-NVENTI ON M ni at ure

Gscillating Ceram c Mtor oM are well known in the art and are

di sclosed in U S. -patent: 653 to Zumeris the’specification of “Wwhich is
ﬁcorporated herei n by r.e - These notors € n.be nade very snall and

: any shape ano VANl sgrface in an anount

' ngfICIent to gefre .*'*3"'3‘4 QR OF THR-LBVERLION ( he nmotor to "craw "

ayong the cont o MLl *‘"-‘-f?gwa%hggggg;gﬁ&goao PR ATCRERIL

contacted surface O :”_ not ors”can
aﬁlequafcﬁ’&yn'fﬁ e - Qe dﬁk %8%§%egié:oggl§a[$£ enérh§bzf5§”’e‘9éd & ze and

| ow energy | evel reqU|renen ST y-suitable for use inside
I'§Vvi nOz@h&pDd Ste éﬂé%lf&dé%f% ﬁ%Ee%ﬁHcHei§p§ﬁEb¥§" téd nt of the
invention and shows a cylindrical notor 1 having Iongltudlnal bore

t fer et hePergdncel guiltsaninict ot sl Fatti BRORAEe Wk By NSHAEL | @i {nidimalstapee 5.
FIG 2 is a cross-sectiond d view taken on l'ipe A-A of FIG 1 and shows
the cyanddrheylopataire bwa:amgcadnguaesusﬁaéacﬁnSamrwnwnt reneff £ inirefraace 4
defining a |ongitudinal bore 5. The inner surface:4 defining the

I@)ngl terli grRIC AR sszﬂfgqmemnédf dciioh gof pemmntlaeggeaptamactamt'mratvd

9 along the contagted_ urfa s and change its po 1t10n relative to

10 ﬁhe contacted éhrfdi_.whe :the motor is energ zed These motors
11 ~can be adequately ijfulated to act in aqueous env1ronments
12
13
14
15; the invention and s

16 - longltudlnal bore ther hrough. A guide wire 2 is disposed

17 - "within the long;tud- 'SS-sectional end

18 ylindrical motor
19 '
20
21
22
23
24
25

26
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- engage the guide wire 2. The longitudinal bore 5 and the guide wire 2 are
i sized and adapted so that when the notor 1 is energized the notor 1 will
. crawl along the guide wire 2,:/thus, changing its _position relative to the
"~ guide wire 2. The direction . i "ol 1'ed selectlvely by .
~energi zing -9- wres-(not ‘shown) connected to e notor-1, |n-ong" ~
enBodi nwhresskpak Fhowmrl connectgddinghreawforely, (IR PB&f eE‘BPfih@e#tr s
utilized to bias_the guide w:re 2 against the friction area § of the notor
| 2FIG.SQ°W§ bncFégs ecélﬁﬁéﬁlﬁﬁcﬂﬁﬁﬂﬁmN%ﬂg an&tﬂ@?feﬁﬁﬁapﬁeﬁtlﬁf the
ention ndrlﬂé@ nDtor 8 haV|ng “ﬂ ?xte nal surface

PRI R SR 2 AR ts e, EE18E g SHEL 6o

su&facsﬁé%QUIgéreﬁternal surface 10 of t he not or I;and the internal surface

12" of be 9 are si-zed and adapted so tﬂjt the friction area 14
of st he motor 8 Coﬁf$Ct§ 16, iangts s (fETB%aQZSQEe' 'egubgeaﬁagﬁeg and Cramﬁs

along the inner surface 12 soias to dispose a deviic

Vagcul agmbbiifeSOUst h/USlvditansiusst shdaeheeyo

. physi ol ogi cal ~sensor, (not shown) in the target area of a lunen. In an
' especi ahhylﬁgeéﬁré:eﬂeméabobumce slowount edl G;t&;.naal gaidsptubg 43 is
~utilized to.bias the frictionisurface 14 of the notor 8 against the

: |n8ernahagmngaasdldutﬂrtsurﬁﬁﬂakin|ﬂmd an unnamoshefaeﬂbbatneﬁheof this
~invention, shown in FIG

9 external surface 10 of ;'e motor 8 and the. 1nternal surface 12 of
10 the gulde tube 9 are 31zed and adapted so that the friction area
11 14 of the motor 8 contacts the inner surface 12 of ‘the guide tube
12 9 and crawls along the:Jnner surface 12 so as to dispose a
13 device, e. .g., an Intra Vascular Ultra Sound (IVUS) transducer,

14 | atherectomy device, or phys1ologlcal sensor,)(not shown) in the -
15 target area of a lumen. ' In an espec1ally preferred embodiment,
16 shown 1n FIG 4, a leaf sprlng 13 is utlllze ;to bias the

17 - friction surface 14 of the motor 8 against the internal surface
18 '12 of the guide tube 9. 5 |
19 In another e;ﬂm iment of this invention, shown in FIG.

20 7, a balloon catheter w th a micro-motor disposed at the distal

21 end is used to dispose expandable stent in’ the target area of

22 a lumen. FIG. 7 shows end 16, a

23 An

24 ) _ ‘ .. A

25 indri otor 1 is dispe . > di end 17 of
2 he. 1

This Sheet Has Been Re;
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7, a balloon catheter with a m cro-notor disposed at the distal end is used
to di spose an expandable stent in the target area of a lumen. FIG 7 shows
a catheter 15 having a proxtimal end 16, a distal .end 17, and a | ongitudi nal

bore 18 therethrough. An expandabl e balloon 19 is -di sposed at the distal

end 17.. A cylindri.cal fy- shaped mptor.1 is, di sposed at. the-distal” efy I7 of
oh e T Rah 3 ERE R ok g o h ot s iR s T8

| ongi t udi nal _ bor, comuni Gating Wit he, l,ongi { udi haor.e 18 of the
cohet &1t e, Fehetsio T ARk B Bedaed ViR ¥ A Tt B Saa b

t he | ongi i nal . .her. fiLhe. : ' - ' i spased swi.t hin
tg. I onw&%%érglw Qg{lgl ?élgpfl Bpﬁégggtg %%e?éﬁ%%agcc?f }L’,\‘h}géalno?onegﬁ%t (uidi na %gléﬂg 5 of
the motprrel .o i-g“ai%‘ﬁo%%dv‘h&'%h@nae%tféné?&%id’éjﬂ ’Eiéré)%é?&_ @fhet he motor 1
are sized and adapted to inpart friction between the friction area 6 of the
mog or  losHbtdie 16UIagd Whee 13nkitadiRaDUsbrs W o ity ndtdzerni t Thee notor 1
to change position relative t:o the guide wire 2 by:craw ing against the

gu de wuisie? wilren 2t hadmoher Idngitedingl Jssire |5 abarlsd inwtoran expasdzede
stent 20 is secured to the balloon portion 19 of the catheter 15 and the
gut de wind atlapted &oedmparb. fhicbbor detwden Hihe ditisttaon ®irephé gfi dbewire
2 is then introduced into the.lumen to be treated and is advanced by

pushi n@atorudt idnd thesgnéde vhEet Ar Yetamrakeunth Sufifiird eftr £02 BeImMifken
secured. The nicro-nntﬁr 1 is thep energized so that it, craws %Igng t he
g de Wiltee ORI ¢hERUF §nPRePEAT HEPR ITAF T 1D to the guide wire 4

10 crawling against the gﬁide wire 2 when the motor 1 is energized.

11 - In operatio _én expandable stent 20 is secured to the
12 balloon portion 19 of é@e catheter 15 and the.guide wire 2 is

13 placed into the bore Iémff the catheter 15. _The guide wire 2 is

14 then introduced into_phéﬁlumen to be treated .and is advanced by
15  pushing it until it is}ﬁgar the target area. :The guide wire 2 is
16 then secured. The micg§+motcr 1 is then energized so that it

17 - crawls along the guide 're 2 which pulls the catheter 15 into
18 the proximity of the Eq?gét area to be treated. Because the

19 catheter 15 is "pulled":into position as shown in FIG. 5, there

20 is improved tractability:and less kinking of the catheter 15,

21 and, thus, reduced risk £ trauma to the intégnal surface of the
22 lumen than when the cag__ggr is "pushed” intq;ﬁlace using
23 -conventional procedureéﬁis1shown in FIG. 6. Tpe bailoon 19 is
24 then expanded_to secure hé stent 20 in the té%get area of the
25 lumen. The balloon 19{i ghen deflated and tﬁ:;guide wire 2 and

26 the catheter 15 are pulled out of the lumen uéing conventional

10 R —
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the proximty of the target area to be treated. Because the catheter 15 is
"pull ed" into position as shown in FIG 5, there is inproved tractability
and | ess kinking of the catheter 15, and, thus, reduced risk of trauma to
the internal surface of the lunen than when the catheter is "pushed", into
pl ace using conventi onal procedures as shown in FIG 6. The balloor*19 is
t Ben eRphhadd.to secure the stent 20 in the target. area of the |umen. The

balloon 19 is then deflated and the guide wire 2 and the cathete% %ﬁ are
p8l 1 ed out of thER| ¥MRFNeK| HRPBMASIH iWnhis inyentiepngHewn| AR RT¢Rer

enqbodi gent _of _this invention sho in E 8A tq.8D, th tor_ksS.,Hsed to

| pggh tﬁg 58ié@'m#$% TRt %ﬁuP%qaﬁ%ﬂyﬂuF%S§gﬁppPégfiSﬁggdigggteg?%r%ﬁgh, a
cqnstri e ' C I $ v f th 516 30 1t the

okt net sPeEB b Rt SR L did it FRBusR 5 RAREEILERACRELE PRIEH
~ogerat | h ' 2tQUpbdemit Bhd BStREE¥EOUS! Y
d?scusgggér%'hghgau‘?%% r%élzﬂlfes ‘a vtg‘r?%g Ie>tnottghg obs'_t-ruction 21 as shoyvn in
FEG  8AdvdAe IHepEnd ¢1fe 2oBst MRGHIR taNdneh@akBEO ar8acnel§i gesr&elsnng t he
catheter to advance towards the obstruction 21. The catheter 15 is advanced
until theteathstén I8 a8 midunted iohe ackhstidecwice 2laaspséoivushyFI G 8B. The
catheter 15 is then secured and the nmotor 1 is activated which causes the
géi de discugsed. adthanuide itdee 20list adyandedr ta Rheagbstowetion R5asgC. In
sonme applications, one or_nore passes nmay be utilized to clear

9 shown in FIG. 8A. The guide wire 2 is secured and the motor is
10 energized causing the catheter to advance towafds the obstruction
11 21. The catheter 15 is advanced until it too is iﬁ'proximity to
12 | - the obstruction 21 as shown in FIG. 8B. The catheter 15 is then
13 secured and the motor 1 is activated which cauées the guide wire
14 2 to advahce into the obstructed area 21 as shown in FIG. 8C. 1In
15 some applications, one or more passes may be utilized to clear
16 the obstruction 21. ;The Quide wire 2 is thenféecured, the motor
17 = 1 is energized, and the catheter 15 is advancéd through the |
18 vessel past.the area from which the guide wire 2 has cleared the
19 obstruction 21 from éhe target area as shown in FIG. 8D. This
20 method méy be used to siﬁply clear an obstruction in a lumen as
21 discussed above or may be used in conjunction;with other
22 embodiments of the invention, e.g., to facilitéte the placement
23 of an expandable stent in the target area of é;;umen by first
24 clearing the target area of any obstructions..;,

25 FIG. 9 shows an a}ternative embodimééﬁ of the invention
Zé and shows a slab-shaped motor 22 incorporatedlig_a catheter 23.
11 __, ..___.__ e e e

This Sheet Has Been Reilaced

MRME




the -obstruction 21. The guide wire 2 is then secured, the notor 1 is

energi zed, and the catheter 15 is advanced through the vessel past the area
from which the guide wire-2 has cleared the obstruction 21 fromthe target
area as shown in FIG 8D. This nethod may be used to sinply clear an,
obstruction in a | uhen-as di scussed above or may be used i-n conjunctioh

wilt h ofhekhenpodpdimesnt oshowe im\Eid. ¢h, thegmotoy R3ciisi sheapedhéikeatenent
of an expandable stent in the target area of a_lunmen by first clearing the
t @ get SarBalBPteRy ebskeirgienkindricaly sibks sdabaphapRd: MoECENBSdE Frent of

the invention_and shows a sl ab-shapedqd notor 22 incorpqrated in, at het er
23. d-lfﬁ°-seﬁin°?h'éh%nb%%?¥re‘1‘ﬁusrﬂa)§ﬁq}en garhetsr ?ﬁeaﬁat of §§°Y§3§§aped li ke

a,slab_ipstea bei ng_cylindrical_. .The sl ab-sha j i sposed
oft the“t ?llefg \g\ﬁﬂ:tﬁ?nt%ée%aé hseﬁzeeréﬂﬁlda%galps?e%r %\gi gggcg\? %ﬁééf%réé??%% éé)ll‘ ea 6
Si=zed d d,to L ct4.00¢ ui;de-w T -shaped
vi7od g0daatapLecs o L ol A0blond 48050 U NEES, Fna THRaSLED

rel ati ¥erhdtt bRe 0L Eifavd ¥ 2% @S BY WV e 1dic3Gdseedeardgasaebpype i 1t FI G

9. WiiTe the invention has been-described with respect t0o a |imted nunber
of enbadi peetsously vilschssaP it iz ethowmatinm@yg.veri ati ons, nodifications,
and ot her applications of the invention may be nade.

8 While the invention has been described with respect to
9 a limited number of embodiments, it will be appreciated that many
10  wvariations, modifications, and other applications of the
11 invention may be made.
i SheTlliiilia"TIn iTIlird -
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=13 -- WHAT IS CLAIMED I'S: 1. An apparatus for disposing a device in the
target area of a lunen, conprising: a cylindrically shaped notor attached
to said device, said notor: having a [ongitudinal bore, said notor provided
with a notor friction area disposed within said Iongltudlnal bore; a guide

wire di sposed within said longitudinal bore, said guide wire and satd ™
Iongltﬂ§£EQL§b5¥%l¥§Qe§§and adapted to inpart friction between said
friction area of said notor and said guide wire in an anount sufficient to
permt said notor to change position relative to said guide wire by

cravl 19 agai nsty sai Ul de, Wy e WISh SUSIRLOL L8 eNE hZefe Zarged

apparat us of cIa|n11 conpr|5|ng a ras sard QUIde

wire ag@égsafsé’a“ﬂu&éﬁcté@@gfspr cﬁﬁ Ranalusne e?oﬁb%g wher ei n

said brasing neans 1s a An apparatu r disposing a

devi ceatPathéd l 86 Mdid v ite @ éawaem»om&whgga dofiyh tadihsdl byrehaped
notor attached to sai d device, said notor havi ng an outer surface, said

not or Paddi Metomi plowided okl ameaoan fydictiont areaudispesed wythimri cal
gui de tube having an outer surface and an inner surface defining a
| ongi t saidalohpitydimld orer a5 guidee wifres diidposedr wanbigasdidnner surface
of said guide_ tube sized and adapted -14-

longitudinal bore, sald ‘guide wire and said longitudinal bore

sized and adapted to_lmpart friction between said friction area

of said motor and said guide wire in an amount sufficient to

permit said motor to change positioﬁ relative to séid guide-wire

by crawling against said guide wire when said motor is energized.

2. The apparatus of claim 1, further comprising a

biasing means to bias said guide wire against said friction area.

3. The apparatus of claim 2, wherein said biasing

means is a leaf spring.

4, An apparatﬁs for disposing a device in the target
area of a lumen, compfisihg: a éylindrically shaped motor
attached to said device,qééid motor having an outer surface, said
motor provided with a friction area on said outer surface; a
cylindrical gyide tube having an outer surface and an inner
surface defining a longitudinal bore, said outer surface of said

" motor and said inner sﬁrféée of said guide tube siied and adapted

1 3 e e _-o/-_'.—_.—_..-..,.-
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t.o i-npart friction between said friction area of said notor and said inner
surface of said cylindrical guide tube in an anpunt sufficient to permt
said cylindrical notor to-change position relative to said guide tube by
craw i ng agai nst said inner-surface of said guide tube when said nmotor is
energi zed. 5. The apparatus of claim4, further-conprising a biasing
nmeans t6 BMR3TSafHirhpeR Refves A1 fird Ghiiofe 3X@BeCigarAdt MEPH #RRction

area. 6., . The apparatus of“claim5,. wherei.n said bi asing neans is_a | eaf
apringeasd [hReRRBRERACE oF SR Ry Liniical S ifRe ChAPGLE ARoATORRG | unen.
conprising.the steps of:.a) o .constructing an, apparatys _conprisj a

Syl | ndPRERLFSSERABBPRBTLY 514 o i ity RL R B0 SHRRIROPOF bR ng a

| ongi t ydhgal . hore, .sakd, nptor ' j 1 Ot QL f LLERI ea di sposed
o790 udy 8R4 vBOLS, £ 3PACLEPAE 56 Yol S IMNLAA LA k! PRoBEC O

| ongi t gdi-RakePYE Csa SR Ghu Sl AU e Ga3@ o8BIl EUhaRGi heae of said motor
sized and adapted to iTpart:friction between said friction area of said
notor and said guide wire in an anount sufficient to permt said notor to
change position relative to said guide wire by crawl i ng agai nst said gui de
wire when sai d nBtor Tise cappaypatad df) claddvancifngtherdecgupdisimgeato said

target area; - 15- c¢) securing said guide w.re;
biasing means to bias said inner surface of said guide tube

against said friction area.

6. The apparatus of claim 5, whgrein said biasing

means is a leaf spring.

7. A methqéfbf disposing a devi¢e in the target area

of a lumen, comprisingféhe steps of: o

a) constructiﬁgéén apparatus comprisi#gza cylindrically
'shaped motor aptachedfﬁéisaid device, said'@@@br having a
‘longitudinal bore, séig;motor provided withiéfmotor friction area
disposed.within said léggitudinal bore, a gu?@é-wire disposed
within said longitudinéiibore, said guide wirehand said
longitudinal-bore of ééiﬁ motor sized énd agéﬁged to impart
friction between said ﬁé;ction area of said;ﬁéﬁor and said guide
wire in an amount suffi;ient to permit said q§tqr to change
position rela;ive to sa;d'guide wire by craﬁ;ipg against said
guide wire when said méﬁér is energized; o

b) advancing saic guide wire to said target area;

12 mm;;l;mmm$“mew
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d) - energizing said notor so that said notor advances aldng sai d gui de
wire to said target area to.dispose said device in said target area of said
| umen; and e) wi t hdr awi nig:"sai d guide wire, notor, and device fromsaid

| unen. 8. A nmet hod for di S|ng a device in fhe target area of a, Iunen
conpri sing : i.ng an -apparatus conprising” a”
cylindrical 8 sh%%%%r ﬁ _;Q nng an %&ter surfa sai d notor provided

with a fri CEI;O“ & R otUehAC Ba t 2s 8 YHI REE b S 3h a4 6Es tasndavi ng

an outer surface and an rf““'v,urface def i ni ng.@=l.ongi tudi nal bore, said
outer sHERAgRIGE wokdl B! 1%ird ar@aetos 4 Ep6se Ofa 5@i deglicelein ube sized
and adapted to inmpart fri in° bet ween sai d frictikon area and said inner
surfacga9fi carge€yardulraf a: ildneinjbandn an anount sufficient to permt
said cylindrical notor to-« e position relatmyelto sai d_gui de tube by
. SAl g tand dgrelce afxPmot or i s

energi zed; b) advanci ng “sai:tl gui de tube to said target area; c)
securiﬁgi@al@mg@ide tube; d) .. inserting said nDtor attached to said device
in said bore of said guide tube; e) energi zing'said notor so that said
not or advances al ong sai d. |n r- surface of said. gu1de tube to said target
area to -16 - _

8. A meth_

r disposing a dex e in the target area

of a lumen, comprisin ‘~steps of:

a) cbnstructiﬁ_ a; apparatus comprlslng5 a cylindrically.

shaped motor having a) 'er surface, saldﬁmotor prov1ded with a

friction area on saidi surface, a cylﬁng ical guide tube

having an outer surface’'and an inner surface
longitudinal bore, said outer surface of said.motor and said

inner surface of said:.gu .tube sized andff oted to impart

nner surface of

friction between said tion area and sai

-said cylindrical guid ‘in an amount sufficient to permit

said cylindrical motb ve to said guide
tube by crawling agéing aid guide tube
when said motor is-ehé;

b) advancing.sé 

c¢) securing said
bore

said i

”#* i \ _ hee; Has Been Replaced
QLD i n i




di spose said device in said target area of said |lunmen; and f) wi t hdrawi ng
sai d gui de tube, notor, and device fromsaid |unen. 9. An apparatus for

di sposing a stent in t he target area of a |unen, ‘conprising: a catheter
having a proxi mal end, a distal end, a Iongltudlnal bore therethrough, and

an expandabl e balloon—dlsposed at sald distal end; a cylindricallyshaped
not or o‘?‘sm said feyigesim sard baraaf a¥ad Hef evaid stumenio and d bal | oon,

sai d notor Vi n on |tud|nal bore conmnuni cat i-ny h, said Iongltudlnal
bore of sai d’cat %@Ité’rd ag: +Hg- ﬁ‘ﬁf‘grgb?-g?lﬁ%]aew 'P‘Plt%r'rm"’l’?ﬁi 4eviqs FFH ea

di spos 9 v&trhﬂn %}al d | ongi‘tudi nal bore of said motor; a guide wre disposed
within T4 I'ongi t'udi nal bore of said catheter ‘and: sald | ongi t udi nal bore

of said notor, said guide wire and said Iongltudlnal bore of said notor
si zed and adapted to impart friction between sajd friction area of said

motor and said guide apparaeuénesftdféﬁééﬁgerﬁ deedery tch%.a'c%r?égor to

change position relative t0 said guide wre by crawing against gui de

Wi re whefes aifd aTdiumen), S conprgszag: 4 Ocadler PRAAinG Llprehaima9entiyr ther
conprising a biasing neans:to bias said guide w re:.against said friction

area. HistHle empipalaatlosgcntudiaam Hfre vtme:eetrh:s:mgh Dizasi pe expandabla | eaf
spring. -17- 12. A nmethod of disposing a stent.in the target area of a
| unen, hﬁ%ﬁgqqsdﬁgppﬁgdsggpgagﬂ distal end; a cyllndrlcally shaped motor

disposed at said dlstal end of said catheter dlstal to said
balloon, said motor hav1ng a longitudinal bore communicating with
said longitudinal bore of said catheter, sald\motor provided with
a motor friction area. dlsposed within said: longltudlnal bore of
said motor; a guide w1re disposed within sa1d longltudlnal bore
of said catheter and sa1d longitudinal bore of said motor, said
guide wire and said longltudlnal bore of sald motor sized and
adapted to impart frlctlon between said frlctlon area of said

- motor and said guide w1re in an. amount suff1c1ent to permit said
motor- to change pos1tlon relative to said gulde wire by crawling

against said guide w1re when said motor is energlzed

10. The appéiatus of claim 9, further comprising a

biasing means to bias_geid guide wire against‘said friction area.
11. The apparatus of claim 10,-whef in said biasing

means is a leaf spring. -

16

I e




a) -constructing an apparatus conprising: a catheter having a proxinmal
end, a distal end, a |ongitudinal bore therethrough, and an expandabl e
bal | oon di sposed at said distal end; a cylindrically shaped notor disposed
at said distal end of said catheter distal to sai'd balloon, said mot or
having a | ongitudi mal-bore comunicating with said |on i tudi nal ‘bor# of
said catheter, saPd nbt Bethedvrficdlspesing mtHient.i i i1die HATISH H563ed
within said Iongltudlnal bore of said notor, a guide wire disposed within
sai d | GHgi® J§ER, FOFPTaFiRgi BRRPHRROLNd said longltudlnal bore of said

, said_guid d i tudinal b f d_and
adapt edS?L Alpar EORPEEREBRPSCE AR LR te (I Hia 01 A ot 090

sai d gui d \é@ag,\gll A Q”g!ﬂ {C’I'?}c?i %f'fgoﬁ#t\aﬁdma{l S04 rE‘?lte(}re th‘rc %ﬁnw fo

pOSItIOﬂ re 0 Ssal e ng &agal nst Sal

when 8@3&1@ Bt Qg aadssiégbafﬂeoﬁ)dlsﬁ’&é@a\c‘a@eéﬁ Gt e éﬂdfeato sai d target

ar ea; secu Ing sald guide wre; - energi-zi'ng said notor so that it
advancemaha&acam? QldaﬂédV\hé@of Odﬁépdbécﬁrﬁﬁtsékf@aiﬂﬁﬂ sp@sefsaedastent in
said target area of said |unen; e) I nflating saitd balloon to secure said
st ent bathetertd&gealateasaidsbaxndonmﬂaaﬁd mouhﬁlhamnng hhéohghtudmnaand g)

mﬁthdraMAng said guide wire, notor, and cat het er. ‘£¥ om sai d | unen.
bore communicating w1th said longltudlnal bore of 'said catheter,

said motorx. provided w1th a motor friction: area disposed within
sald longitudinal bore of said motor, a gulde wire disposed
within said longitudinal bore of said catheter and said
longitudinal bore of said motor, said gulde w1re and said
long;tudlnal bore of sa1d motor sized and adapted to impart
friction between said frlctlon area of sald motor and said gulde_
wire in an amount suff1c1ent to permit sald motor to change
p031tlon relatlve to sald gulde wire by crawllng against said

'guide wire when sa1d motor is. energlzed

b} advanc1ng sazd.gu1de-w1re to_saidj;frget area;
c) securing said guide wire;

d) "energizing sai@ motor so that it-ad%ancea along said

guide wire to said target area to dispose sa::;stent in said
target area of said lumen; E
e) inflating saiaxballoon to secure d stent in. said

~ target area of said lumen; - |

£)  deflating the balloon; and

g) withdrawing said guide wire,_motq 5 nd catheter from

17
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13. ‘A method of disposing a stent in an obstructed target area of a |unen,
conprising the steps of: a) constructing an apparatus conprising: a
catheter having a proximal end, a distal end, a |longitudinal bore _

t heret hrough, and an expandabl e bal | oon di sposed at said distal end; a
cylindricgll shaped ot or. di sposed at said distal end of -said cath&tef
distalsﬁb,ségﬂeﬁalloon,-said mot or havi ng a | ongi tudi nal bore conmuni cating
with said |ongitudinal bore.of said catheter, said nmpbtor provided with a-
motor friction area disposed within said |ongitudinal bore, a guide wire

di sposed within said }aopgiitudi nal,. .of  sai at het | :

| ongi t udi nal bor](?agbf Asa ::;;%T%@Odl:? dslal g%&%gdé v#reg&agg géi gg%ggf’:?ﬁ%l nal bore

of sai daPBLerasez e A GAAD! Qb i SR tHe! lstlbgN oget ween said friction
area of said notor and salid guide wre in an anbunt sufficient to permt
sai d motor 4p chepger Pest il elppPdretus0 corptiginge Wi cath¥t 6 aMbi ey
agai nst said guide wire whien said notor is energized; b) advanci ng said
gui de ai prokimahi end argadistalaen), a deadriitndinaldbguedeheireehro)gh,

energi zing said notor so‘that said notor advances along said guide wire to
sai d obudrantexpandapele dajdom) disposed ag said disheleendf)a energizing
said nmotor so that said gui-de wire advances thr0uah said | ongitudinal bore

of sai AVHEREFLIEMHLY rRkRRed (ofion dicpesedangesaddedistalaend| dhefrid - 19 -

catheter distal to §$id.balloon, said motor having a longitudinal

bore communicatinglw; h said longitudinal bore of said catheter,

said motor provided with a motor friction area disposed within.

-said longitudinal b"fehba guide wire disposed within said
longitudinal bore offwaid catheter and said longitudinal bore of
said motor, said gui@éfﬁire and said longitudinal bore of said
motor sized and adaﬁﬁéé;té impart friction betweenlsaid friction

~area of said motor aﬁdi-gid guide wire in an amount sufficient to
‘permit said ﬁo;o: to: Hanée position relative to said guide wire

by crawling against é ;dfguide wire when said motor is energized;

b) advancing é

|l guide wire to séid'target area;
c) securing saﬁg guide wire;
d) energizingAééidnmotor so that said motor advances along

said guide wire to said obstructed target area;

e) securing said catheter;
£) energizing-Séidjmotor so that said.guide wire advances

.~ through said longitud ifbore of said moterﬁénd into said

obstructed target area f:said lumen; _

i8




g) - securing said guide wire; h) energi zing said notor so that said
not or advances al ong said guide wire and di sposes said stent in said target
area of said lunmen; i) inflating said balloon to secure said stent in said
target area of sai d lumen; j) deflating said balloon; and k) w thdraw ng
said guide wre, nBtOf-and catheter fromsaid | unen. . ST

g) . securing sald guide wire;

h) -energlzlng sald motor so that sala motor advances along
said guide wire and disposes said stent in: sald target area of
said lumen; o

i) inflating said balloon to securéjsaid stent in said

target area of said lumen; .
j)  deflating said balloon; and
k) withdrawingisaid guide wire, motor, and catheter from

said lumen.

I
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