;e3ep] XXYL[ L[ \\6] Tp] i u7~ 9 SEP 2002 ACTI VE ARTERI AL EMBOLI ZATI ON FJ QEEEZW
'FI ELD OF THE | NVENTION This invention relates generally to an arter| &l
filter and nmethod of filtering blood flowng within a |unen. Mre
particularly, this invention relates to an active arterial enbolization

filter and nethod for act ip¢altyyeCARIr8RtAD Oeptst, TzamavNngemrl i from a vessel
bei ng treated. BACKGROUND OF THE | NVENTI ON The need for an arterial barrier

or filterrioLproweME aNvenTzaN on of particles down-streamfromthe area
being treated in the arterial systemis well known, e.g., in percutaneous
transl um nal angi offitdst in(BhA)onThelanes ddexaid yespesnahtyexiadart idnernor e
urgent as the procedure of PTA (catheter based) treatnent of the carotid
arteri es et arathasy ©fcSidbarivaebdeod el oring WitHRE 8f lument i Mpien t he
carotid arterjes is the danger of ,enbolj drifting downstreamfromthe area
bei ng t r RATE BHETNus thd St FANSPEHEN | BThARR% t&t f"gcﬁ'f"?ﬂ&?.a
conventional .devices ha been.utiliz to try and prevent.this danger to
Che pat | SHLoTRete R0 1l arhe ekl Ha) et vBER BRIt i i ona
device i | an o] I OF guide wire that is
i nfl at ed%ﬁgsgkgfg%ﬁggl gg%gngbg?%gé??eegltn d.tr%\%gtgﬂér such conventi onal
device is an unbrella like filter placed distal to the | esion being
treated. A major shortcom ng of these conventional filters is that these
AEKGR QF 0THE 3 ENEIOMY greatly reduce, or even bl ock, the
downstream fl ow of blood fromthe treated artery to the brain, e.g., in the
carotid artery. AntPReReedok®X @ mFtETitReParater ces filhartta PEEVENE

i . 1. *166166* 19 S P 2002 ECTS. AND SUMVARY .THE | NVENTI ON
P o SBBPEAEREoR 1L PARICHE $h AT PETFaD Er OIS Shep REiAEq CFBRCE]

activel ysheHRU! 0P EFP0 | o f iU A1k e kbwl) 0045 ! ! eAMpdiladei BgEher obj ect
of this invention to provide an apparatus for sposi r?g an actirve

enbol i zatrgAsibhisdl devg il tynq piral get TR Sanddd pddHiR) &PERARSAPI a not or
having a proximal end and a distal end. The notor has a |ongitudi nal bore
and i s pedeadeandindres uyngent fas chieopracedude sy IR Wicaltheterebhsad) t udi nal
bore adapted to permt sel ective novenent of the notor around the

| ongi t udFFSRLESRs ff ey GRFOLYT BTERTPESE AEFRMT MO FGMMGH- naPre oPE. the
gui de wire. havj ' inal: _axis i ' it hi, l.ongi t udj nal
bore and’j;l %%‘giagt%%esavéf?e@ aetrlllgqﬁ%glfloﬁg?tﬁ f%%fé)ga}f%ggretg %lgzgg‘ga%ﬁngﬁﬁp?éd to
i mpart  fémsdi Draigitsrr) dowstiretin @Pom! €Fe Ardd &0t raldelingngui de wire

in an anount sufficient to permt the notor to change position relative to
t he gui deawsirgy hyranstisnitng sehemid abeatclotTiA)udi Saivexnils cohveheignale wire

when the notor is energized. A plurality of selectively depl oyable paddles
i s attadftiaes tRyenbesn HidlagedataptBld ant prevesti thigpdanser betvieen a

first callaps o] storﬁg%ﬁositionm e, mtor is_not energized to a

d en. th
second d¥tH* S pdEEESo ERSt AES BRBFLYS I5V5652edOPFhEYFRddl es are
further &%@gﬁq ha1l BeliAkeia SPHER obh GRS wW.i.n_b i ough a
| unen to defl ecto enbol i ?owérds t%e ci)nternz;‘{ée\(/ii)alokJ gf E?EQEFE%P%]%nqt he
paddl es quide witdeetnaeond dnphayed @Dsidl Ao the aesespebedhyyrieLiLdr ed
enbodi mrent the paddl es are adapted to
Another such conventional device is an umbrella like filter

placed distal to the lesion being treated. A major shortcoming
of these conventional filters is that these conventional filters
or barriers may greatly reduce, or even block, the downstream

flow of blood from the treated artery to the brain, e.g., in the

carotid artery. Another shortcoming of these devices is that

AN
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they are passive.
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2 19 SEP 20Ul nove to the second or deployed position by centrifugal
force inparted to them when the notor causes themto rotate around th® SEP 2001
| ongi tudi nal axis of a guide wire. A thronbus-collecting gutter having a

cl osed bottom end and an open top end is attached to the notor and is
adapted for selective novenent between a first stored position when the
notor is not energized to a second depl oyed position when the notor is
ener gi zed. - thar of LS P, i t he paddles with the open top
end of th%ﬁ@éﬁ%@w sqt;V%!t\rftlgl\]d bottom end of the gutter and
the paddl es when therguttgh 6155&bSRASRUiisN i hbEnEEHh O¥E bERER P @htilan.
The gutter is sized so that when it is in the second or depl oyed position
the outer sl medhotih€cguhteiveby ivemooinacemvblh f£hemiamerrtetialof the [ unen
being treated. Means are provided for selectively energizing the notor and
activati nglidodsteeem.friction area. It is still another object of this
invention to provide an apparatus for disposing an active enbolization
filter in the targdit dseansthgr| eRisrtc GfptitdisndgnyeBy L PRJIFP cRYPYidehaied

housi ng havi ng a proxi mal end and a di,stal “@ng The hoysi nég 238 a .

| ongi t udi }RB2IIE £8ZpOLEPPEIREr 7 12 L VEC ML ABREMBRt C Bt EhePF6RE d* al ong
t he | ongitudinal axi s of ul i i ed | e | tudi . re. A
gui de wi rteh%éz\ﬂrﬁéa a’ gr'—’llglo ugi %‘grﬁe%mxcfogr‘p:ysl%g?‘?pgsggtémptﬂ%ﬁ%eg%%l’t“ﬁagi nal
bore. A gjeehdval ¥iderhoy¥al! e Bl e Y 9ed bl P¥hENELABD bSratdrRrhed to
t he housing and is adapted for selective novenent between a first stored
posi ti on padridegiceand depdoyedf patiildnoareandispoaedpyitchim the tiate a
spiral blood flow of blood flow ng through a |unmen and deflect 3 19 SEP
i ~~v enbdlongisudinglthere mdapkad Wa Pegmitheel gpbhvareevensnt mfr &hepl ood
flowinitiator is in the second depl.oyed position, In a preferred enodi mnent
he spi r BOCERoBEOPID PR 190 L o b o PO i0¢ e P st A on o
t he seco d | ty b i {ugal i . r.Qt:at : pg
motor . AL SOpALEa PRzt inale T SRIE B8 nafLAd d RAhN] BRt AR,
top end andpadadtetiDi ©Rl adrigi® uaBMENEBbreciN®ahaé duildd W@ aadgpPeskti on
and a second depl oyed position is disposed on the guide wire distal to the
spiral blondithdimahibord Gire Wigedt hedspdapted| ondirdaow ifmitdtdbar and t he

gutter are in the deployed second position the open top end of the gutter
i s di spoRBEVERR Weltth e I8 @FeFoPE o e NACEPT 13N filte Suided Wike ipi pal

bl ood flow initi r,. Means ar oyvi de r selectivel ving_the, spiral
bl ood fl%\'/‘vo?%télua %ruf% {Eﬁe%te rg%bﬁggco?%%ét%ong&l&ﬂgteep%ﬁeq?1 gnr?rtq%t#')? st
stored posithOMmaRt Wl‘%é%?p&@tQ@@h?ygﬁow'éﬂé)'lor@gltﬁﬁigg§_cgkfy OB (Fe THE
DRAWNGS FIG 1 shows a cylindricallTy shaped notor and a guide wre

utili zedguideone rariwbdinnthe obtblreis nemetgized o & Flmyaldnyaoffi ve
enbolization filter in the target area of a lunen; FIG 2 is a

cr oss- se¥glestdvedivd dgpdwyablenpaddbes e mtbichase tionklgt mososhand areFig.

1; FIG 3,is i de view of a preferred enmbodi nent of t i nvention
L1 o) ARAEhE e SEEy s amhencht Seaien Ayt rst coliapBed or

stored position when the motor is not energized to a second

deployed position when the motor is energized. The paddles are
further adapted to initiate a spiral blood flow in blood flowing
through a lumen to deflect emboli towards the internal wall of
the lumen when the paddles are in the second deployed position.

In an especially preferred embodiment the paddles are adapted to



FIG 3Ais an end-view taken along Iline A-A of Fig. 3; FIG 4 shows one
enmbodi ment for attaching the paddl es of an apparatus constructed in19 SEP 200
accordance with the invention; 4 19 SEP '; FIG 5 shows an alternative

enbodi ment for attaching the paddles of an apparatus constructed in
accor dancgowh t, Thee I Rl B8R abpfoy&s Pt iR 8lt eeRgE megAMedidzent for

attachi ng the paddl es of an apparatus constructed in accordance with the

i nventi onimpdfted & WMerwhkHet Né anotr amisesr tBREROLD NEd a te0 B ouWEt €Hei N
accordance with the invention that utilizes a spiral blood flow initiator;
FI G 8 shnwsgimneiadiodikienvef argsadeotiinee! y ropRronguancol extiimgy igheteep end
of thronmbus collecting gutter constructed in accordance with the invention;
FIG 9 shuenwinm aldlersedt bettenbent st aoropesl bepi erflyis attached to the

motor and is adapted for selective movement between a first
stored position when the motor is not energized to a second
deployed position when the motor is energized. The gutter is
disposed distal to the paddles with the open top end of the
gutter disposed between the closed bottom end of the gutter and

the paddles when the gutter is disposed in the deployed second
position. The gutter is sized so that when it is in the second
or deployed position the outer wall of the gutter is in contact
with the inner wall of the lumen being treated. Means are
provided for selectively energizing the motor and activating the
motor friction area.

It is still another object of this invention to provide
an apparatus for disposing an active embolization filter in the
target area of a lumen comprising a cylindrically shaped housing
having a proximal end and a distal end. The housing has a
longitudinal bore adapted to permit selective movement of the
housing along the longitudinal axis of a guide wire disposed in
the longitudinal bore. A guide wire having a longitudinal axis is
disposed within the longitudinal bore. A selectively deployable
spiral blood flow initiator is attached to the housing and is
adapted for selective movement between a first stored position

and a second deploy.d position, and is adapted to initiate a

spiral blood flow of blood flowing through a lumen and deflect



opening and closing the top end of thronbus collecting gutter construgt gnﬁ“
in accordance with the invention: FIG 10A shows an enmbodi ment utili} é@ ot
sheath di sposed in a first position in accordance with the invention; and
FIG 10H shows the sheath of FIG 10A disposed in a second position.

DETAI LED DESCRI PTION OF THE I NVENTI.ON M ni ature Gscillating Ceram c Mtors
(OCM) ar eembPLikhowerds thee interand HréldeEcihssd@men when bag eFRITEUS3, 653
to Zumeris_the s?ecifipation of which is incorporated herein by reference.
These not 88°Eaklpe Hide AF&Ty idm ¢ ﬁdSFﬁo%y&ﬂéﬁ'@ aRAst heR opetat® by
contacting_a_surface in an anount suffigien 19 .SEP, 2002 to generate
sufficien rFFFEFF@lnE’PQﬁ]W E?’[%gpﬁgf‘érg{l%‘:’é caém ' n&?&ﬁﬁofh%S c%%\geaé;térgom
surface apg_c ' L el at | e en the
notor is gﬁgrg?g%g.é%%ee?g%ﬁglggg%cgg’ E}eigaédée)cq%@tee %’ifoﬁ%ﬁl g?%idl{{%?g:t in
aqueous eEMhEPD@EP-fo% I rpARitledS bgea apsk O ERREBY . | exetnFSaiigenent s
make them especially suitable for use inside living organisns. FIG 1 is a

| at eral peespecting fftterposivion af choseémmdioreendobniihani syentian e
shows a cylindrical notor 1 having a |ongitudinal bore 5 there through. A
gui de wi ran@ adaplieshd®ad seilelbtnvehmovement titwelenber Eifst BRredis a
crosssectional end view taken on line A-A of FIG 1 ,and shows the notor 1,

pr ef er abl BORLE ORI ANAR, SREPPAGIGRIBYER rPTA NP 1§ dAgPaReT rPferthgFHEe 4

defining a.longitudinal bore 5. The.innegr surface_4 defjning.the .

ongt t ug RaTE AT 18 58, PrdEeki ReRE TN [ttt WhRD M P ERage
the gui dg,yde éhowT%iltqagb&ughaakhé%&éza@%t BE gHE dGepd dfed RAdor 2€d
and adapted so that when the notor 1 T7s energized the friction area 6

engages thesitlidie thel @penabdpt BRAN®E Othd gtittlerr Okali£spoPed bdthen the

| ongi tudi nal axis 52 of the guide wire 2, thus) changing its position

rel ati ve ¢losdie hpitdm epdeof. the gwnetemniand tbat spihalnblepd-1fGow2, a bi asing
nmeans, e.g.) a leaf spring 7 is utjlized to bias the guide wire 2 against
the frictihFiftexr 6 YraPfe2hptBFoYided Eor3 sedegtivety I RE thepsdidaded

Frcs. 1 anees Hen 1Rk €L "Bho he ARRGER UBLPLeRNNG Ml Rety R0

FIG 3. AnY wiglht ¥r8tedohssit ¥6h YarieRlnyy abkengadéb syl igpaltidahed to the
notor 1. The paddles 8 are adapted to be 6

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a cylindrically shaped motor and a guide
wire utilized in one embodiment of the invention to dispose an
active embolization filter in the target area of a lumen;

FIG. 2 is a cross-sectional end view of the embodiment
of the invention shown in Fig. 1;

FIG. 3 is a side view of a preferred embodiment of the
invention utilizing the motor and guide wire of FIGS. 1 and 2;

FIG. 3A is an end-view taken along line A-A of Fig. 3;

FIG. 4 shows one embodiment for attaching the paddles

of an apparatus constructed in accordance with the invention;



19 SEP 200L sel ectively novabl e between a first coll apsed or stored N
position 9 when the notor 1 is not energi zed and a second or deployeHQSEP'
position 10 when the notor 1 is energized. A wide variety of means well
known to those skilled in the art as suitable for selectively noving the

ddl es 8 bet the fi tored position 9 and.th d_depl.ayed
oS! L1 on 10y be RRG 1 % BHOVEn atnal BRI T £ CPR6 ARG 8 3 k) B made

of an elagtic erial. and _may be noye the f] nQsi,tion 9 to
t he secongﬁae%{%‘i/]eecf 5&sivt &?p%ﬁagﬁ e%/m?%ge]{:u;ypgv?n%ell gé? %’lég%rgér;egg‘ua &S

| ocki ng wﬁﬁgééé?&é,released. After the treatnment has been conpleted, the

| ocking wre ney be activated to nove the paddles 8 fromthe second

depl oyed position kGd.0 et ok 8h §1©068thties tnBBdfmear f 863 |ddraichimgmoval .

I n anot her enbodi nent, a sheath 24 sel ectively noveabl e al ong the

| ongi t udi fiee FRdE e ofh@angapgavates 2cdmsstirthidtiedednt acsetdamidce atithnhe t he
paddl es 8 between the first or stored position 9 to the second or depl oyed
posi tion ifvemdsicghown in FI G 10a) when the sheath 24 is in the first

position 25 the paddles 8 are disposed in the first or stored position 9
and as shown in FI G103, shRes fneidgheqay o4 PBOEREHTERPIIMeHe second

position 26 the paddl.es 8 are free t ve.to the second qr..depl oyed
posi tion Cﬂfst'FWé"tﬁgdapegcgoﬁ(ﬁ@nf%t'ﬂ’rﬁbﬁ% R n?f?%tﬁb?nt sq-‘o:'rlé"(f%ﬁ’o i tion by
novi ng t {oppsition 25. I n another preferred

shga h i
enbodine%%?ﬁgﬁe%ggéélggog %ﬁ§££% attached to arns 12 that are connected to

the motor 1 via spri@gsslshess sbevenbdbdiment4£ ol Nse/Bd i@l lopehehgr aed
enbodi ment) the paddles 8 are directly connected to the notor 1 via springs

14 as shadrsingFiBe topl endnofsprecingdusy cplledt BiP AN resfmtradted in
enbodi nent, the padd|les 8 are connected to arns 12 that are hingedly
connect e®ACETERBCROYHFN 1LAR AR 12 are provided with springs 15, as

h in FIG 6, t 1y Kk t : t dd| .i.n.th
shoun |0 FIG o PR 16" FRLY A0S LIR.0EE dabalie AdSEEAmine
are size ggﬂgngdgﬂléeglégiﬁ andhed ha BP! Phrdmihis HANYASH28dLPEGI NS tO

rotate ar h ongi tudi nal axi's of the guide wire 2, thé Centrifuga
force of cohetataéd hn NAtEsrdartdlisdtht bRe pddmsich;t 0 nove fromthe first
stored position 9 to the second depl oyed position 10 and when the notor 1
stops rotating theFEbsekhhe sifowsemy emhgdimént oetiddursiey ehehpattl es 8 to
nove to the first, or stored position,9. The paddles 8 are sized and shaped
so that F94SPARSArHht 4t & 1y HAR A 4Pe 2] SPFPEfaDud 1 688 FRVEREBPb0d
passing thgough the lumen. The swirling or cyclonic action caused by the
rotating paddl es 8 causes the enboli to flow towards the wall of the |unen
and hug the |umen @ t heEENWs thavehedth ot hardhl aod GispbBedt brosgh the
| umen. The enboli are then collected by a gutter positioned around the

i nt er nal secohdgesiftitdme. | umen. The gutter traps the enboli but allows bl ood
to flow through the center of the [unmen. Wen the treatnent is finished,
the notor is de-energized and the | ack of centrifugal force allows the

paddl es to return_tg e first _store POS, % onbus col |l ecting
gutter 16 having & ~‘1£ ----- FebSrretd 47 34§i§@ﬂ@§€ﬁ—@bp end 18 is disposed
distal to the padﬂi%ia%a;r]éh%sfc'i& H:Egﬁ% oLy 'tclf MbeBYEt Qbchp JRY HE1 fli sposed

o
on the notor or the guidewre an dapte or selective novenent between
a first eebhmRSEEHY aStoled Beel Bigs1d9e@nth a7 3eCpRdedt 5,46p| eyedeHosition
20 as shown in FIG 3. A wide variety of neans well known to those skilled
in the azumersissuhealsipedidicaelieat bl ewlicinvisgirndeerpolraaeliukeeelihebyi ng
gutter 16 between the first stored position and the second depl oyed
posi ti orxeferancepe Thiesiez agtayrspeani beshidelivys se@ldi endr éngpasy sbapevi ng
the paddles 8 fromthe first or stored position to the second or depl oyed
posi t i orAnd rFhfYe OpesRse &Y ERPSACRRRE, 2 t Fier §af iusnc GMPRBE| FYLELELEeRt 16 is
made of an elastic material and may be noved fromthe first stored position
19 to the second depl oyed position 20 under its own elastic force after a
|l ocking wire 11' is released. In anothe§ enbodi nent, the thronbus
collecting gutter 16 is noved to the setond or deployed position 20 by
centrifugal force created by the rotating notor 1. In yet another
enbodi ment a sel ectively novable sheath 24 is used to selectively nove both
the gutter and the paddl es between a first stored position and a second
depl oyed position as previously discussed and as shown in FIGS. 10A and
10B.



When the thronbus collecting gutter 16 is in the first or stored position
19 it has a narrow streanlined configuration that pernmits it to be 1RSER 001
and safely disposed in and renoved fromthe target area. In a preferred
enbodi ment, the thrombus collecting gutter 16 has a substantially "U'
shaped crqssseelerabal sGepi éH@atiQkrias sBOPErmit RIHeSmoBor/toandrdwl when in
t he second depl oyed position 20 and an external dianmeter that is

subst ant i alllongeghal cbatatieed hiarfadle dhdnehengefitdhedsitebnbeebgriveated.
When the thronbus collecting gutter 16 is disposed in 9 19 S E P 2002 the
second depgheyednpestedosu2iadchavhepebheopobod 18 ererdgiizpdsedThesaemot diwe
bottomend 17 of the gutter 16 and the paddles 8, i.e., the open end 18 of
the "U' fgeasbehadpadately sinsmlgsedi Lot AEbnbl afuRIUSe@nyjroneeptsdl es to be
trapped in the gutter 16. In an especial] referred enbodi nent, the top or
open end Thesr ERalyusie? vyl ilOVa8RBTSY %%Vg%a’feqlilrﬁﬁ?nléé wakecEpem| y
opened and cl osed. end is .provided with_ a ns. 21 for _sel ectively opening
and cl osi ﬁﬁpf‘ﬁéaf% %‘ﬁﬁt?#let r#é’rg‘df’?e%?sﬁ%wefﬁle\élnnsg 2196 5%Rt ecti vel y openi ng
and closing the 9Utﬁ5fé. "By Hg i‘ék@%fdpéf%%w@%fvér bELYiGh SBafse Vel

known to those skilled in the art as suit for this purpose, however) in
a preferreggbedbpshtest thd linRewtibn2dndli sipeset dyanaatbeaperdphery of the
top end of the gutter is utilized. Alternatively, the trip wire 21 nay be
enbedded matvimg 4 Heorigirwiickal8bofet Hethprte erhamghhowh guide GriBe Zhisstrip
wire 21 is preferably connected to an activation neans such as a lever or a
wire 22 féispesedtiwitdlip ¢henilaggiredinakibrre e t §5Cend 18 afcxagsgutter

16. In an especiall referred enbodj ment. the top end 18 _of the qutter 16
s provi GREITHIL G @267 FARERERR e it Gfaldfsel T THRHF dIRE of ¢ he

gutter f cti i AN Si . e %ndf
gutter 1g£°at:cﬁ'lsﬁ'dvm?\£%|r?éf%%§8. e%en t:ﬁ(]éaqvﬁ Iri%vt(%r %f ?Pa?r%%%f)z |sa]%ulc£{ eaé%gran

t ugged byirmieraGuirfalceOr HeADRisy Cd Bshdl thRMelalOboYk! 8. 22rhd Hgwikid € or
filament 23 causes the open end 18 of the gutter 16 to close in the sane
way t hat swiflaiaeg 4odedfinangnghe hiengl towhimedt boget foipi poesided slidtth acauses
the two pieces of cloth tQ nove closer to each other, In operation of a

pr ef er r ed b dPnénea Phadaphed & Erafge foesapige JHHee i c & ruct ed,

nmount ed . Qui i nd j MR L.y @ nced he raget area which
IS doyvns;1 ?’ é’gr% fi _grgna\tﬂllh%83'5'1$e§a1I %idat I's _el%/ir?gq';ir%ga e_%%g :Lezerrt){aac?(fai iagatpﬁgg S0
ener gi zedhbe ahkhVehe hbEoF D Ofs fdrictldioRaatae Phieh: &RUSRS tsh%ng%%,% to
rotate around the |ongitudinal axis of the guide wire. The centri fugal
force creaeedubget wire o adndigheimotoraasedliheogatd earcand tthe paddles to
move fromthe first stored :Fosition to the second deployed position with

t he openleRgibrdingl g@¥i®r54 £ tdet FRiggdUWRES. 2 ThHEh Dt Ahangipadditss create
a swirling action or_spiral hlood fl.ow in the blood lik .propel | er

rotati ngpgﬁl'v'\b?rérr@\k%ﬁ’%?{%?@%ﬁb’&ﬂe PATEhE bl %’Bamf% ‘?"feb&% r'dsg‘f?ﬁnbe
propel | ed agabnsy the i MM & ep@dl | OF . thg b | e

i nt er nal a/allféof ‘thee‘rumeln Sgs et:—'lhe'bleo%d'forcgggt e%; om%rgg%ﬂgﬁggi 0 t he
open endp9is ttige guiiids .withen tHaRihceat RENEri 6t CONHREL ¢ RE WBeOmokdr 1.
de-energi zed which causes the notor to stop rotating and causes the paddl es
and the gutter to FERurh i & Isd der-véewcof| appreferrest eambddioenti ofi. ahn sone
applications it may be desirable to utilize a gutter whose open top end may
be sel eciPVRIMApdhRfr dHd 1diz6$edhe| ROLAT saBRbPa ¢ tineh shopan inoFIERd f
the gutter y b | ased, before it .is ved from the second_depl goyed

posi t i ona‘?%nfhe ﬁ#’s% 5t &P oS vREH gg ﬁgﬁp ?e"tﬁf‘?‘f‘t NS A3PEd PeRoSEi and
reduce t likeli Y W Lh] e er. i,nt.o the

bl oodst rlggGrﬁ aj;' t F#;%e)ilglpxtaalrlgltta;s r&?s S}Q%%&ggbh’oﬁ?ﬁ%@ﬁiéjﬂ%#L&F;léesaﬁpérsat us nmay
then be faualdd (SEREhdPHPY! ! | BeOBaliAg el Ul dgrdi Eaptddd W e pe Shows

anot her preferred enbodi nent of theei g\a}ent ieon and shows éa lrt:'tc))t gré 50,
preferably cylindrically shaped, 11 19 S E P 2002 having a | ongi tudinal
bore 51 sized and adapted to permt selective novenent of the notor 50
around the longitudinal axis 52 of a guiede wire 2 disposed within the

| ongi tudi nal bore 51. A spiral blood flowinitiator 53 is attached to the
notor 50 and is adapted to permt the spiral blood flowinitiator 53 to be
sel ectively noved between a first collapsed or stored position 54 to a
second depl oyed position 55. The spiral blood flowinitiator 53 is al so
sized and adapted to initiate a spiral or cyclonic blood flow sufficient to
defl ect any enboli in the flowi ng blood towards the internal wall of the

| umen in which the blood is flowing. A thrombus collecting gutter 16)

previ ously discussed, is disposed either on the notor 50 or the guidewire 2
distal to the spiral blood flowinitiator 53 with the open top end 18 of

. . N o N o o . oa o — Y . a



12 19 SEP 2002 the spiral blood flowinitiator 53, the spiral blood I&W
initiator S3 initiates a spiral or cyclonic blood flow which def | et BB
propel s enboli against the internal wall of the lumen so that they can be
trapped in the gutter 16 as previously discussed. The gutter 16 and the
spiral blood flowinitiator 53 are then returned to the first collapsed or
stored position 19 and 54 and the apparatus is withdrawn fromthe target

area. The tter be apted to be selectively opened | osed._ as
previ ous| f/gg?%%ﬂé‘g&.m%aﬁ?dleeph?gwfﬁ\r}eﬁt ?6ﬁs%a%°1§leaér? “destr Fggge%i ?%s}tels%nect
to a limgeg odi Senklglédd APREOhA 8¢ 5831 y

vari ati oné, rrét}gi |%aﬁ%%g?" gﬁgﬁgithgﬁéa%#%ca%}?ions gf t he invggt?)?)%@may be
made. 13 podft o 7 3Hh \MHRTmb ol A MDA gikedAN aPRARBAL Yariofy COf | ecting
enboli flowing in a lunmen, conprising: a) a notor having a.proximl end and
a distal mewhs twel Mirpwrhaw Bgodel eRglledi naltHw et tbesubtawlereyd ded with
a notor friction area disposed within the |ongitudinal bore, the notor
friction selectbEdagemavingethiet paétibes | & oemvesmeheofirbe soowed around t he
| ongi tudi nal axis of a guide wire disposed in the |ongitudinal bore; b) a

gui de wi rROFHAMY % InshGheudrrand adeRl eveahded bAPrhitA TRE PR gt LiAethk
bore, th uide wi.re .and. the, |l ongitudi nal bore sized and a ted to i npart
friction t%er?"ﬁ??w&i gﬂeapg‘aég?stﬁé“%tb& "3hd Pgea@u‘f' WFe | nngn
anmount s i Glsent i t VL) | V e
gui de wi lrll[teafebe;rl1(r%‘gt g&?nggg%hnﬁg?%&em%%\%i%ﬁlﬁg% %aegék%?og%ée%%%eﬁvéé)eé%nen

t he not orsddonAnAeplspdd Bhsat Dol B idnady tirlieChbinekYaslend ol dradd @s
attached to the notor, the paddl es adapted for selective novenent between a
first stdroekipgswiirenlandsarskeasel deAfnesd thesttreatmenthehgradsdees furt her
adapted to initiate a spiral blood flow of blood flow ng through a |unen to
defl ect &ePBLlEteBwatbls iaeking orieg Idamavobe: Retiviaeed v mavee theddl es are

in the sec depl gqyed position; ade]%) throgbuscllecin gut ter having
a cl osedPB6FT G gng¥8ﬂd€3‘?\ Fped d%P ar,e%[ R&53 f?’érl(garacbtté}f %d?fs§el ective
movenent sbgtugepogditibgt o SEOTAL POK AL TpBYaR . SHE UMb daR WkbaAteht!, 08,
the gutter disposed on the guide-wre distal to the paddl es when
sheath 24 selectively moveable along the longitudinal axis of the
guidewire 2 is utilized to selectively move the paddles 8 between
the first or stored position 9 to the second or deployed position
10. As shown in FIG. 10a, when the sheath 24 is in the first
position 25 the paddles 8 are disposed in the first or stored
position 9 and as shown in FIG. 10b, when the sheath 24 is
disposed in the second position 26 the paddles 8 are free to move
to the second or deployed position 10. The paddles 8 are
returned to the first or stored position by moving the sheath 24
to the first position 25. In another preferred embodiment, the
paddles 8 may be attached to arms 12 that are connected to the
motor 1 via springs 13 as shown in FIG. 4. In yet another

preferred embodiment, the paddles 8 are directly connected to the

motor 1 via springs 14 as shown in FIG. 5. 1In an especially



14 1 9 S EP 2002 the gutter and the paddles are in the depl oyed: gegprgil
‘position with the open top end of the gutter disposed between the cl osed
bottom end of the gutter and the paddl es when the gutter is disposed in the
.depl oyed second position; and e) neans for selectively energizing the notor
and activating the notor friction area. 2. The apparatus of claim1,
further conprising a biasing neans to bias the guide wire against the

fricti . 3..Th t f im2, wherein_ the.hiasi '
ot spri RESESETh EMESIARERGs EPOcPAI S AWABPerPERE S B TE Aoy eRaF .
dapt ed | ectjvel d d and i
adant o0 S8rtPindda) SRl By Lo R grtdel koaneRachaRdl o) osed and Is
gutter. SprdhradPRAA Wprohgs! a5M ds MMRELiiR FRE. NPl OfnhdtS orthlaldhi kakpy

shaped. 6. An apparatus for collecting enboli flowing in a |unen,

conpri si nghe arnts Mt @hdhaYengaddpeoxs il teed fapdt asthhsddlpasid)ionh®. In
an especially preferred embodiment, the paddles are sized and
adapted so that when the motor 1 is energized and begins to
rotate around the longitudinal axis of the guide wire 2, the
centrifugal force of the rotating motor 1 causes the paddles 8 to
move from the first stored position 9 to the second deployed
position 10 and when the motor 1 stops rotating the absence of
centrifugal force causes the paddles 8 to move to the first or
stored position 9. The paddles 8 are sized and shaped so that as
they rotate they initiate a spiral blood flood in the blood
passing through the lumen. The swirling or cyclonic action
caused by the rotating paddles 8 causes the emboli to flow
towards the wall of the lumen and hug the lumen as the emboli
travel with the blood flowing through the lumen. The emboli are
then collected by a gutter positioned around the internal surface
of the lumen. The gutter traps the emboli but allows blood to
flow through the center of the lumen. When the treatment is
finished, the motor is de-energized and the lack of centrifugal
force allows the paddles to return to the first stored position.

A thrombus collecting gutter 16 having a closed bottom

end 17 and an open top end 18 is disposed distal to the paddles
8. The thrombus collecting gutter 16 may be disposed on the

motor or the guidewire and is adapted for selective movement

between a first collapsed or stored position 19 and a second



notor having a | ongitudinal bore) the notor provided with a notor frt%%ﬂ'l
area di sposed within the |ongitudinal bore adapted to permt sel ect i
novenent of the notor around the |ongitudinal 15 19 S E P 2002 axis of a
guide wire disposed in the longitudinal bore; b) a guide wire having a

| ongi tudi nal axis disposed wthin the |ongitudinal bore, the guide wire and
the | ongi tudinal bore sized and adapted to inpart friction between the
friction area of the notor and the guide wire in an amount sufficient to
permt thdepboyed tpositamge Aosist sbavnelaitF i t30 t Revigdedeaniery BE meagsi ng
around the | ongitudinal axis of the guide wire when the notor is energized,
c) a plurdeil Kepvdie&hoss pkddpreydb| AR &8 suihehtd £@¥the notor, the

paddl es adapted, for sel ective nmoyenent between a first stored positiogn and
b second SETROYREE oMY thRe CREARPYS FOMias taBEEET | L DR TSR Ghe

spiral blpod flow of. bl oad .fl ow ng, {hrough umen 1.0 flec 2q{‘r‘qoli
towards t ]eri’%jtsce)trcfﬁﬁd \%ﬁ&(}Pnt ﬁggl E%lr%ngﬁ%enrfjt €q§¥8§| %‘gg}aﬂaoxlgn heayséogond
depl oyed M%ﬂéﬁ‘?asa’i&e%)io stlpr gﬁ?&?#&i LEGH RQsBULE SEo AW aﬁhfé osed
bottom end and a top end adapted to be selectively opened and cl osed, the

gutter adpidtd & fFeheehieVeifBY eENtdRIAgRBidibhr 66 Si@OrsskbqpEsidd on and a
second depl oyed position, the gutter disposed on the guide-wire distal to

t he paddldepldy=d tptesigdbner and the paddl es are in the depl oyed second
position with the top end of the gutter di sposed between the cl osed bottom

end of the gutter dRd°oPRePpadaresd\fiiedimengut the FRrempd sl ierting

dep) oved S50 O bl S), IEaR Ll Selectitel s TR 18 (e dPddles

ORISR S T bR L Y RGeS ehiyeq ReSETRS,

and under its own elastic force after a locking wire 11' is released.
In another embodiment, the thrombus collecting gutter 16 is moved
to the second or deployed position 20 by centrifugal force
created by the rotating motor 1. In yet another embodiment a
selectively movable sheath 24 is used to selectively move both
the qutter and the paddles between a first stored position and a
second deployed position as previously discussed and as shown in
FIGS. 10A and 10B.

When the thrombus collecting gutter 16 is in the first or
stored position 19 it has a narrow streamlined configuration that
permits it to be easily and safely disposed in and removed from
the target area. 1In a preferred embodiment, the thrombus
collecting gutter 16 has a substantially "U" shaped cross-
sectional configuration, as shown in FIGS. 3, 7, and 8, when in
the second deployed position 20 and an external diameter that is

substantially equal to the internal diameter of the lumen being

treated. When the thrombus collecting gutter 16 is disposed in



g) neans for selectively energizing the notor and activating the nmo{grsep 2002
friction area to permt the notor to be selectively noved around the

| ongi tudi nal axis of the guide wire. 7. The apparatus of claim®6, further
conprising a biasing neans to bias the guide wire against the friction
area. 8. The apparatus of claim7, wherein the biasing nmeans is a |eaf
spring. otherecophrdanioysd praikien heblf PREFe tRPaRBA! &F 18| @EIPQREY

novi ng tq%% addl es between the firsf stored position.and th

depl oyed PRGSO ERQRPHRE FBEnd 7 fObrtRR| Bt iFel’y ABY hietReST T Bribus
col | ecti ng.egut tt%r il%%\ﬁ%gg H?O],;’Hrﬁlée sh@k e Cp@élt?}legpglgag%% h&é&gﬁ%o@pl oyed

position  Ts d | 0C apparatus o m e means

for sel ecti Ml WY N ByPRAE! SsadEyeed ﬂmrfabblaa $hOfRd Hosids of and

t he second depl oyed position; and the neans for selectively Troving the

t hr onbus 6oldre Wt igutiepréetyeen émisodinait Sttheedopostt bpen agnt tie grecond
depl oyed position is a sheath adapted for novenent along the | ongitudinal
axi s of tile guitdesr 16 bet edeptedfse sthapositt in@y bei shleet hveby t dperpsd dingds
and the gutter in the first or stored position and a second position 17 1
9 S E P 2jogeghizald per proyigre whide 2aneans tdie fgut selecbivelre erening second
or depl oyed. position. e apparatus of claim6, wherein the gutter is

further APSHCEPSLHY ﬁgflalfﬁgh'é’_b% t P e -he THE PR72Fres” bEPSel ecti vel y

opened ML bybAs RO I bl PRS0 6E 4L PSR

sel ecti vglieORaRiRYyaBE MmbaSE NEeINaridih & thbskbhek SLEd&rin Scife tHdd 2l re.
suitable for this purpose, however, in a preferred embodiment a
trip wire 21 disposed along the periphery of the top end of the
gutter is utilized. Alternatively, the trip wire 21 may be
embedded within the top end 18 of the gutter as shown in FIG. 8.
The trip wire 21 is preferably connected to an activation means
such as a lever or a wire 22 for selectively opening and closing
the top end 18 of the gutter 16. In an especially preferred
embodiment the top end 18 of the gutter 16 is provided with a
wire or filament 23 that traverses the open end of the gqutter for
selectively opening and closing the open top end 18 of the gutter
16 as shown in FIG 9. When the wire or filament 23 is pulled or
tugged by an activation means such as a lever or wire 22, the
wire or filament 23 causes the open end 18 of the gutter 16 to
close in the same way that pulling on a sewing thread connecting
two pieces of cloth causes the two pieces of cloth to move closer

to each other.

In operation of a preferred embodiment, the apparatus

10



13. An apparatus for collecting enboli flowing in a |unen, conprisiigggahmﬁ
housi ng having a proximal end and a distal end, the housing having

| ongi tudi nal bore sized and adapted to permt selective novenent of the
housing along the longitudinal axis of a guide wire disposed in the

| ongi tudi nal bore; b)_a guide wire having a,longitudinal axis disposed
within t A6 FOREEEREFAR WIMEed PradsgPae| Yaf§ MchiiSy ZBPEaLHY rafVaReR f1 ow

initiator attached to the housi d adapt ed | ect | t
ot ween 561 FREL FEFOR R TRA MG 38O0"EBLERE" ey 28 BEEF FBR) Lhe spi ral
bl ood flow.initiator.sizgd dapt i Ditiat teal, pl f
ol ood {1 BRERE ERPBERR o Timak sad dort shr aRre i shaPRE Pre®; BRE Ml

of the | gpep. yhen.the Jpidialiseade hk oMot Bk tiatQedee LRoLAG sgeond depl oyed
position; 18 19 SEP 2002 d) a thronmbus collecting gutter having a cl osed

bot t om engngdcudinPaikiPprerte litdguhies . adap ednltet regheCt b¥ce Movenent
between a first stored position and a second depl oyed position, the gutter

di sposedcpeatéd hputiengatiastiag motbhecapsesl the guatteroandntheé gpaddled h t he
open top end of the gutter disposed between the closed bottomend of the
gutter ahd meee spigmithe Sast| shoradtpPestriathd® tthe gaceed depkygsbsed in
t he depl oyed second position; eédneans for selectively noving the spiral

bl ood f|BAFHMIR A FAEWCERTt RBIS PF SEPR tBHETF pFEcEPEntBAPIFR &2 conde
depl oyed i 1jon: f for. tj vel i .
co) vt FEER L baditel k-ERRR0, | Q01 SELEC A O TRV LR TRl O TSy a0 o
posi ti 0Nehd 41 JE 18RRAGAPYSpLT 1 6) -Gt dBind B! Qlalt elrhGn Sk t E4udSs fdHidier

adapted so that the open top end may be sel ectively opened and cl osed and
is proviiledhed tHlomsanse fhowsebestd vald mperopglaed ababnstyy the imjerenrd of

the gutter. 15. The apparatus of claim 14) wherein the neans for

sel ect i W@l gfervihgg 1apenc| oEhagembel  dpetdeofintgenglitwakl jaf Lhe iynmgnr e,

16. The aasD q%reafbl.isoo%f fglrgieg] t3ém oeuyrf'\sitnretarr]ne:and into the open end of the
gutter. When the treatment is complete the motor is de-energized
which causes the motor to stop rotating and causes the paddles
and the gutter to return to the first collapsed or stored
position. In some applications it may be desirable to utilize a
gutter whose open top end may be selectively opened and closed.
In this embodiment the open top end of the gutter may be closed
before it is moved from the second deployed position to the first
stored position to help retain the trapped emboli and reduce the
likelihood that they will spill out of the gutter into the
bloodstream as the apparatus is removed from the lumen. The
apparatus may then be manually removed by pulling on the guide
wire.

Figure 7 s.ows another preferred embodiment of the

invention and shows a motor 50, preferably cylindrically shaped,

11



means f or selectively noving the spiral blood flow initiator betmggp Eﬁﬂmz
first stored position and the second depl oyed 19 19 S E P 2002 p |§|on;
and the neans for selectively noving the thronbus collecting gutter between
the first stored position and the second depl oyed position is a notor

attached to ,the spiral blood flowinitiatqQr and the thronmbus collecting
gutter, MG 6r Rﬁﬁﬁﬁ‘@dﬁ‘a& &H%Iﬂeﬁdzﬁada‘?ﬂd?‘iqpﬁe‘gﬁﬁ BRE™AE | ongi t udi nal

bore, the t or._ provi ded wit tor _fgictli r i ed.wiihin.the

| ongi t udiS% Eckive RRRPTEY 12 ptg}eﬁo(gs?gl éct%t%’\"/‘(’em‘r%vtgf‘?eﬂt°§’§g§}lﬁé%r%t%’P%r ound
t he | ongict,udicnal J  ; e it §PRSask i1, la9ngh t 4 bore.

17. The asgpglrfatguggé?réc‘f{a]f%%gl dgreei Hq%’ﬁg meansl r%élel ggn%%%aén%i/i r'?g t he
spiral blspastali! Bnobai t1 6 amikalameen sthesf dtisdcrdded tpeshbten sNtaddes
second depl oyed position; and the neans for selectively noving the thronbus
col | ecti agapuketietobpémrian thee spirel Blooédf msiiriiadaaied Ehetsdasond depl oyed
position conprises a locking wire. 18. The apparatus of claim 13, wherein

t he neanseflextivedytnorstd/ heswieeg ehéixpt redl Idpsed fdrowtonedi posit dumt Viden
the first stored position and the second depl oyed position; and the neans

for sel e&Pi BeF§CaRdi RPYWES POSHISNCHP | ectiFRIFELeP1BEBWEEPW t he fir st
stored posi.tion and the second deployed.posifion.conprises a sheath adapted
for moverBRFLaIBhg 1 HE ARG PAAPRAP ANT Ao (f6 GOTaBRER co LeR fifn OF (1 r o
posi tion-yhi Ghi £ BN AlkG %H'f'fgl:iQhE’OE’o Ldé%"ie!&! tah?rf,\%ﬁ\bﬁﬂ’ pheutter in
the first”or stored position and a second position Ich permts the

paddl es apewihe WLGIEtdwarlBY ehk0ihbers£r ad 106£28he Tukes ~fh A2 rdepoyed
position. 19. A nethod of collecting enboli in a bloodstream conprising

the stepslodd B Tlonsinguct Anghaambppacctlectdogpgusiay: 16) prewiomsllyavi ng a
proxi mal end and a distal end, the notor having a | ongitudinal bore, the
not or proVFEERFEEH 4 K S dF5PEFEeH REENON A S edMEBOEe8OWPE hiie tHELdeyddiet ddi nal

bor e, LB LT Tl BT o BOAPE R S RSILE, 381 BELL IS INBIERL o e

longi t udifi@l1 PYseithe gutter 16 disposed between the closed bottom end 17
of the gutter 16 and the spiral blood flow initiator 53 when the
gutter 16 and the spiral blood flow initiator 53 are in the
deployed second position 55. Means are provided for selectively
moving the spiral blood flow initiator and the gutter between the
first stored position and the second deployed position as
previously discussed. In a preferred embodiment, a rotating
motor 50 is utilized to create centrifugal force to both deploy
and retract both the gutter 16 and the spiral blood flow
initiator 53 as previously discussed.

In operation, the device is advanced to the target area

and the spiral blood flow initiator 53 and the gutter 16 are
moved from the fi.st position 19 and 54 to the second or deployed

position 20 and 55. As the blood flowing in the lumen strikes

12



b) a guide wire having a |ongitudinal axis disposed within the |ongitudinal
bore, the guide wire and the |ongitudinal bore sized and adapted td 9 p2l?
friction between the friction area of the notor and the guide wire in an
anount sufficient to permt the notor to change position relative to the
gui de W ¢ by oL at bﬂSoé”g)}BIS’ mei'a%@ tydi pal axi S Ofplidd Gdige wire when
the notor 1Is gnerglzed; c) a plurality of selectively depl oyabl e paddl es

at t ached jtQ ttRe oPOE 9T ini e dl aspiadapbedclel ostd asldoe RVENMBALLbet ween a
first stored position when the notor is not energized to a second depl oyed
posi ti onaefeectBeofDhOope Bs sl Z edjainige pREdiesSefnyl heylladdptid 1omen
initiate a spiral blood flow of blood flowi ng through a |unen and defl ect
enbol i t ewathstt hkey nt@n red twadped¥ imhéheugentehekf tdwe praddioeslyre in the
second depl oyed position; and d) a thronbus collecting gutter having a

cl osed b@issusead. 21The 1ty A0 2NEh§hEnSBPER! tPshd lovhdngGieEer a%hpt ed
for selective novenent between a first sﬁgred gosition he nmotor is

en t
not ener 8F2ebhEB LECERAH WSSy &d 156s PP OAPSRE P 1RE POFITeARr 47 zed,
the gutter .dLsp t i de-.wi j I t utter
and the gggd%gs%ﬁ&l?gn #%%gﬁ%oﬁ\gd@ggg%%ofsﬁé ggfqe\?ﬁ:%%gg Eeygggh [lglf)"gend
of the gghtesrdhspasedhdigicsrend be ckosediPoly Upsnt ahdt Beogulit g5 and the
paddl es When the gutter i's disposed in the depl oyed second position; b)
di sposi ngréhtowpardiidtussed.he target area of the |lunmen being treated; c)
energizing the notor to activate the notor friction area so that the notor
turns around the |Yindie Fdhenanvenitdonf hahebepn diesginibednditherpspettestand
the gutter_pove fromthe first stored position to the se¢cond_depl oyed

positi on® WNLEeLAIRSThOEdeTPegimsnt&math Witk he PRPIECIAFE FRAT d"38F i od
of time | .Cd [e3 Lfi r X -energi zing the notor
to deact?%/%{ée Jlt‘ﬁ{eg’rm%grltfpr%lag??g%’aggg (gtgﬁﬁar%p%lﬁ)gaggt grg é?o%f%gt ur ni ng
around tierdid:l Wyl axks . of the guide wire and the paddl es and the
gutter nmove fromthe second depl oyed position to the first stored position;
and f) renoving the apparatus fromthe target area of the |unmen being
treated. 20. The nethod of claim 19 further conprising the step between
step d) and f) of closing the top end of the gutter. 22

13



19 S E P 2002 21. The nethod of claim19, further conprising the step
bet ween steps d) and e) of renoving the collected enboli fromthe qut$Er 2002
before the gutter is noved fromthe second depl oyed position to the first

stored position. 22. A nethod of collecting enboli in a bloodstream
conprisin QeI t D _constructing an apparatus conprising: a) a
not or hav and a distal end) the notor having a

| ongi tudi nal bore, }he r;g%%rgpggg\ghgegoyvi ddh B dmtQr hbhet | PRoy di sposed

wi thin the | ongitud nal pted to permt sé€l ective novengnht around
the Iongi jygdihal conghsifings guide wire disposed in the |ongitudinal bore; b)
a guide wre having a | ongitudinal axis disposed within the |ongitudina
bore, the gui dg) v o Hahe ngoagpiodinesl 1T endi zaediensl acwd) ethd anduapar t
friction between the friction area of the notor and the guide wire in an
amount subéavingrd Yangigrudimalhbomet othe onattvangeoyddeti ehth ed atdotax t o t he
guide wire by rotating around the |ongitudinal axis of the guide wire when
t he not or f¥iCtei@t @rasd digpogeg Wibhrin s loNgdEupdep) Be¥f oyt Tl es
attached fo, the notor, the R ddl es adapted for._selective np gﬁrﬁant bet ween a
first st oPEFER G AHPLCCeEBra B GFaE FOYF MERCTPHe Padid o her
adapted to_initiagte i . oogd. {1 of _hl.aod.f| oy | unen
and def| e%ﬁéde;{ré)oﬁ%le tl%\?/%rﬁéga%ﬁghi %?%gr n%lvawﬁulqd%f Q%Eé %%gﬁg%gt hge paddl es
are in thempGd ridarheyed position; 23 19 SEP 2002 d) a thronbus
collecting gutter having a closed bottomend and a top end adapted to be
sel ectively opgned gandecwasedhativg gutlicngizddphell adnis sblsgwRidade winhanent
between a first stored position when the notor friction area is not

ener gi zed-heo lpngdevddnadpbeyed Pesiquide whiee ehé wee okongitadimalabezei s
energi zed th ut.t er. di sposed, on th uide wire distal to the paddl es when
the gutt &*%5 gf’ c30aRGFES R R Y %ﬁ&éﬁPB%Btg%%n@‘epcfﬁlﬁtdﬁ fat Ak top
end of t LSp d t o] t ; f .ter and
t he paddlraglseg gﬁgt ﬁiéaggltﬁtge?@?% |sr}ﬁoggdg#nﬁﬁﬁ%pge%o&gylgc}%s%c5%3%8%&5{55% on; e)
means f okheemeebirvebycRBNGOpddla iRaddbeat bebwesnthdandides twitleObod position

and the second depl oyed position; f) neans for selectively noving the
t hr onbus rotkképgi agound the longitudinal axis of the guide wire when the
motor is energized;
c) a plurality of selectively deployable paddles attached to
the motor, the paddles adapted for selective movement between a
first stored position and a second deployed position; the paddles
further adapted to initiate a spiral blood flow of blood flowing
through a lumen to deflect emboli towards the internal wall of
the lumen when the paddles are in the second deployed position;
and
d) a thrombus collecting gutter having a closed bottom end
and an open top end, the gutter adapted for selective movement

between a first storeu position and a second deployed position,

the gutter disposed on the guide-wire distal to the paddles when

14



gutter between the first stored position and the second depl oyed po ééﬁﬁﬁ'
'g) nmeans for selectively opening and closing the top end of the gdﬂl ; Ad
h) means for selectively energizing the notor and activating the notor
friction area to permt the notor to be selectively noved around the

| ongi tudi nal axis of the guide wre; sposi ng the appar at us, Ln t he
target aFB§ FRtERE FRMEle d’aﬁélﬁ‘?e%"e h% R}%VFHQSFE&‘

sel ectivel, nDV|n t he paddl es_t o, nove addle Q the SECo
Gepl oyed™ ,t%g Bheoogy L st PﬁggPﬁewre%errs Lo R fﬁ%%.ﬂgﬂ%d
thronbus c 1) I to the
second or d%ggqﬂggﬁ{ énkgﬁgngﬁidhgﬁﬁﬁgggggif%g%egg%z ng t éﬁantor to
activat egf oé@ﬁCHnfEHé”déﬂio?ééas§Ebﬁ&“ﬁo§fﬁidﬂ0tthtUrns around the
| ongi tudi nal axis of the guid

e) means for selectlvely energizing the motor and activating

the motor friction area.

2. The apparatus of claim 1, further comprising a

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

3. The apparatus of claim 2, wherein the biasing

means is a leaf spring.

4. The apparatus of claim 1, wherein the gutter is
further adapted so that the top end may be selectively opened and
closed and is provided with means for selectively opening and

closing the top end of the gutter.

5. The apparatus of claim 1, wherein the motor is

cylindrically shaped.

6. An apparatus for collecting emboli flowing in a
lumen, comprising:
a) a motor having a proximal end and a distal end, the
motor having a longitudinal bore, the motor provided with a motor
friction area disposed within the longitudinal bore adapted to

permit selective movement of the motor around the longitudinal
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wire; f) allowng the device to remain in the target area for a peqq?ngsz
‘time sufficient for the specific treatnent; g) activating the neans tor
sel ectively opening and closing the top end of the gutter to close the top
end of the gutter; h) de-energizing the notor to deactivate the notor
friction area so that the notor stops revolving around the |ongitudinal
axi s of tawiguifde @uide wiractispesed) ithdheedfBgivrdaleddreel y noving the
paddl es to nove the paddles to the first or, stored position; j) agtjivating
the nmeans for Wel &cOP#8RYVAES PREVITR & NBBLEEILRR] X1 IFROEER Vathdve t he
gutter to.the first or stored position; and k enpvi.ng t.he .apparatus from
t he targetthedﬁéﬁ’g&ft“fiﬁga?uﬁﬁﬁebe"—r g 48§ &40 ?’éAgﬁ%t 1&%“3&%%?9@??:?.9
enbol | 113 d QOIS LEERALACPUPLESIAD £ieciaPBelieed) P IRLINLHNG B of
appar at us “conpri'sing’~a) a housing having a proxinael end and a distal end,
the housiyig h\ticRdanal PG Gudhdaki ROr: 3¢2BMeEnt Oser #lilent to permit
tkL:. motor to change position relative to the guide wire by
rc.ating around the longitudinal axis of the guide wire when the
motor is energized;
c) a plurality of selectively deployable paddles attached
to the motor, the paddles adapted for selective movement between
a first stored position and a second deployed position; the
paddles further adapted to initiate a spiral blood flow of blood
flowing through a lumen to deflect emboli towards the internal
wall of the lumen when the paddles are in the second deployed
position; and
d) a thrombus collecting gutter having a closed bottom end
and a top end adapted to be selectively opened and closed, the
gutter adapted for selective movement between a first stored
position and a second deployed position, the gutter disposed on
the guide-wire distal to the paddles when the gutter and the
paddles are in the deployed second position with the top end of
the gutter disposed between the closed bottom end of the gutter
and the paddles when the gutter is disposed in the deployed
second position;
e) means for selectively moving the paddles between the

first stored position and the second deployed position;

f) means for selectively moving the thrombus collecting

16



sel ective novenent of the housing along the |longitudinal axis of a QTQQEPZWZ
w re disposed in the |longitudinal bore; b) a guide wire having a

| ongi tudi nal axis disposed within the |ongitudinal bore; 25 19 SEP Z002

Cc) a selectively deployable spiral blood flowinitiator attached to the
housi ng and adapted for selective novenent between a first stored position
and a secHHHtEEpPOlHaprhddie ifdAstt RECEPA rRASINISSd 2PPofle nFRFRDraeRIesd t o
initiate a spiral blood flow of blood flow ng through a |unen and defl ect
enbol i t oRGFUSIPRE 3t ernal wall of the lunmen when the spiral blood flow

initiator is in the secqnd depl sition; . hr orbus_ col | ecti ng
gutter having %) cI'CEEF Bt 5%188%?g%dyaénr}éor%gr%lgép@g%d@&f%% agrh ter adapted
for select]j v, t e b LSt ¢ ELi

depl oyed PESTYTRLR (e BECHEPRARchion plich o pRERAE! O ML XFHY e
spiral bl gofkdd Byl idcdvaliohralflat Fre Myt ideidiaal ohxybedk thiee RiiR Waheod
flowinitiator and thronbus deflector and the gutter are in the depl oyed
second position with the open top end of the gutter disposed between the
cl osed bottomend of the gutter and the spiral blood flow initiator and

t hronbus defl ect or 'whenThReagparatus idicdipaged. i fur ke aumpricisgcend
position; e) nheans for se|lectively noving the spiral blood flowinitiator
bet ween tIEFINE MeSns, £8 PdEFt Fofh Fhda Wgr§eé‘8ﬁanﬂ%ptf1?ﬁ/§d:%§i°@i &¥e3and f)
means for selectively noving the thronbus collecting gutter between the
first stored position and the second depl oyed position; b) disposing the

apparatus in the tgrget Tﬁéeg%,]s)srm?s IgEmeA bRl B9 hreAl Bt ne) HAGklivati ng the

means for noving the spiral ood flowinitiator to nove the spiral blood
flow ini medn@ ifsr anléhe sp¥big26 19 SEP 20U2 stored position to the
second depl oyed position;
9. The apparatus of claim 6, wherein the

means for selectively moving the paddles between the first stored

position and the second deployed position; and the means for

selectively moving the thrombus collecting gutter between the

first stored position and the second deployed position is a

locking wire.

10. The apparatus of claim 6, wherein the
means for selectively moving the paddles between the first stored
position and the second deployed position; and the means for
selectively moving the thrombus collecting gutter between the
first stored position and the second deployed position is a
sheath adapted for movement along the longitudinal axis of the
guidewire between a first position which retains the paddles and

the gutter in the first or stored position and a second position

17



d) activating the means for noving the thronbus collecting gutter to A@Verp 907
the thronbus collecting gutter fromthe first stored position to the second
depl oyed position; e) allowing the device to renain in the target area for

a period of time sufficient for the specific treatnent; f) activating the

means for ving the spiral blqod flaow [nitiator to nove, the spiral_ bl ood
flom/initVQ?S# E?Bﬂ%??ﬁ§Q§a q&@pﬁ@@eﬁhﬁogPF?%ﬁlEQ)Wﬂ%? FPrEPeSFSFgﬂg or
posi tion; Fvating. the means for noving the thronbus collecting gutter
to nove tﬂgg%ﬁ§%$dééé%g%%{;ning gutter fromthe second depl oyed position to
the first stored position; and h) renoving the apparatus fromthe target

area of the lunen being treated. 24. The nethod of claim 23, further
conprising the step. betmrerapphepsud) ofndlgimof, ciexieig the. ghopeenilsof the
gutter. 25. The nmethod of claim 23, further conprising the step between
steps e) famkhpr ddamrayistg thiae cbel epérdtepbend dfr dipmet getgert waybeéore the

gutter is noved fromthe second depl oyed position to the first stored
posi ti on.seiEecivelsg opmned and gipsed pendUss Aoy idedavARh Aomaanagfony | A>Y

Al .
selectively opening and closing the top end.

12. The apparatus of claim 11, wherein the means for
selectively opening and closing the top end of the gutter is a

trip wire.

13. An apparatus for collecting emboli flowing in a
lumen, comprising:

a) a housing having a proximal end and a distal end, the
housing having a longitudinal bore sized and adapted to permit
selective movement of the housing along the longitudinal axis of
a guide wire disposed in the longitudinal bore;

b) a guide wire having a longitudinal axis disposed within
the longitudinal bore;

c) a selectively deployable spiral blood flow initiator
attached to the housing and adapted for selective movement
between a first stored position and a second deployed position,
the spiral blood flow initiator sized and adapted to initiate a
spiral blood flow of blood flowing through a lumen and deflect
emboli towards the internal wall of the lumen when the spiral

blood flow initiator is in the second deployed position;
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gutter etween the first stored position and the second deployed

position.

14. The apparatus of claim 13, wherein the gutter is
further adapted so that the open top end may be selectively
opened and closed and is provided with means for selectively

opening and closing the top end of the gutter.

15. The apparatus of claim 14, wherein the means for
selectively opening and closing the top end of the gutter is a

trip wire.

l16. The apparatus of claim 13, wherein the:
means for selectively moving the spiral blood flow initiator

between the first stored position and the second deployed
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10((104&§g%on%9d%%loyed position is a motor attached to the spiral blood

flow initiator and the thrombus collecting gutter, the motor

having a proximal end and a distal end and a longitudinal

bore,

the motor provided with a motor friction area disposed within the

longitudinal bore adapted to permit selective movement of

the

motor around the longitudinal axis of a guide wire disposed in

the longitudinal bore.

17. The apparatus of claim 13, wherein the

means for selectively moving the spiral blood flow initiator

between the first stored position and the second deployed

position; and the means for selectively moving the thrombus

collecting gutter between the first stored position and the

second deployed position comprises a locking wire.

18. The apparatus of claim 13, wherein the

means for selectively moving the spiral blood flow initiator

between the first stored position and the second deployed

position; and the means for selectively moving the thrombus

collecting gutter between the first stored position and the

second deployed position comprises a sheath adapted for movement

along the longitudinal axis of the guidewire between a first

position which retains the spiral blood flow initiator and the

gutter in the fiist or stored position and a second position

which permits the paddles and the gutter to move to the second or
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(! 10%5& dnpriskld the steps of:
a) constructing an apparatus comprising:

a) a motor having a proximal end and a distal end, the motor
having a longitudinal bore, the motor provided with a motor
friction area disposed within the longitudinal bore, the motor
friction area adapted to permit selective movement of the motor

arocound the longitudinal axis of a guide wire disposed in the

longitudinal bore;

b) a guide wire having a longitudinal axis disposed within
the longitudinal bore, the guide wire and the longitudinal bore
sized and adapted to impart friction between the friction area of
the motor and the guide wire in an amount sufficient to permit
the motor to change position relative to the guide wire by

rotating around the longitudinal axis of the guide wire when the

motor is energized;

c) a plurality of selectively deployable paddles attached to
the motor, the paddles adapted for selective movement between a
first stored position when the motor is not energized to a second
deployed position when the motor is energized; the paddles
further adapted to initiate a spiral blood flow of blood flowing
through a lumen and deflect emboli towards the internal wall of
the lumen when the paddles are in the second deployed position;

and

d) a thrombus collecting gutter having a closed bottom end
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between a first stored position when the motor is not energized
to a second deployed position when the motor is energized, the
gutter disposed on the guide-wire distal to the paddles when the
gutter and the paddles are in the deployed second position with
the open top end of the gutter disposed between the closed bottom
end of the gutter and the paddles when the gutter is disposed in
the deployed second position;

b) disposing the apparatus in the target area of the

lumen being treated;

c) energizing the motor to activate the motor friction
area so that the motor turns around the longitudinal axis of the
guide wire and the paddles and the gutter move from the first

stored position to the second deployed position;

d) allowing the device to remain in the target area for

a period of time sufficient for the specific treatment;

e) de-energizing the motor to deactivate the motor
friction area so that the motor stops turning around the
longitudinal axis of the guide wire and the paddles and the

gutter move from the second deployed position to the first stored

position; and

f) removing the apparatus from the target area of the

lumen being treated.

20. The method of claim 19 further comprising the step between

step d) and f) of closing the top end of the gutter.
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110% & (befbt@%fe( ju¥ter is moved from the second deployed position to

the first stored position.

22. A method of collecting emboli in a blcodstream, comprising

the steps of:
a) constructing an apparatus comprising:

a) a motor having a proximal end and a distal end, the
motor having a longitudinal bore, the motor provided with a motor
friction area disposed within the longitudinal bore adapted to
permit selective movement around the longitudinal axis of a guide
wire disposed in the longitudinal bore;

b) a guide wire having a longitudinal axis disposed
within the longitudinal bore, the guide wire and the longitudinal
bore sized and adapted to impart friction between the friction
area of the motor and the guide wire in an amount sufficient to
permit the motor to change position relative to the guide wire by
rotating around the longitudinal axis of the guide wire when the
motor is energized;

c) a plurality of selectively deployable paddles
attached to the motor, the paddles adapted for selective movement
between a first stored position and a second deployed position;
the paddles further adapted to initiate a spiral blood flow of
blood flowing through a lumen and deflect emboli towards the

internal wall of the lumen when the paddles are in the second
deployed position;
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pzldles when the gutter and the paddles are in the deployed
second position with the top end of the gutter disposed between
the closed bottom end of the gutter and the paddles when the
gutter is disposed in the deployed second position;

e) means for selectively moving the paddles between the
first stored position and the second deployed position;

f) means for selectively moving the’ thrombus collecting
gutter between the first stored position and the second deployed
position;

g) means for selectively opening and closing the top

end of the qutter; and

h) means for selectively energizing the motor and
activating the motor friction area to permit the motor to be
selectively moved around the longitudinal axis of the guide wire;

b) disposing the apparatus in the target area of the lumen
to be treated;

c) activating the means for selectively moving the paddles
to move the paddles to the second or deployed position;

d) activating the means for selectively moving the thrombus
collecting gutter to move the thrombus collecting qutter to the
second or deployed position;
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activating the means for selectively opening and closing

the top end of the gutter to close the top end cl the gutter;

h) de-energizing the motor to deactivate the motor friction
area so that the motor stops revolving around the longitudinal
axis of the guide wire;

i) activating the means for selectively moving the paddles
to move the paddles to the first or stored position;

j) activating the means for selectively moving the thrombus
collecting gutter to move the gutter to the first or stored
position; and

k) removing the apparatus from the target area of the lumen

being treated.

23. A method of collecting emboli in a bloodstream, comprising

the steps of:
a) constructing an apparatus comprising:

a) a housing having a proximal end and a distal end,
the housing having a longitudinal bore adapted to permit
selective movement of the housing along the longitudinal axis of
a guide wire disposed in the longitudinal bore;

b) a guide wire having a longitudinal axis disposed
within the longitudinal bore;
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blood flow of blood flowing through a lumen and deflect emboli
towards the internal wall of the lumen when the spiral blood flow
initiater is in the second deployed position;

d) a thrombus collecting gqutter having a closed bottom
end and an open top end, the gutter adapted for selective
movement between a first stored position and a second deployed
position, the gutter disposed on the guide wire distal to the
spiral blood flow initiator and thrombus deflector when the
spiral blood flow initiator and thrombus deflector and the gutter
are in the deployed second position with the open top end of the
gutter disposed between the closed bottom end of the gutter and

the spiral blood flow initiator and thrombus deflector when the

gutter is disposed in the deployed second position;

e) means for selectively moving the spiral blood flow
initiator between the first stored position and the second
deployed position; and

f) means for selectively moving the thrombus collecting
gutter between the first stored position and the second deployed
position;

b) disposing the apparatus in the target area of the lumen

being treated;

c) activating the means for moving the spiral blood flow

initiator to move the spiral blood flow initiator from the first
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period of time sufficient for the specific treatment;

f) activating the means for moving the spiral blood flow
initiator to move the spiral blood flow initiator from the second
deployed position to the first stored position;

g) activating the means for moving the thrombus collecting
gutter to move the thrombus collecting gutter from the second
deployed position to the first stored position; and

h) removing the apparatus from the target area of the lumen

being treated.

24. The method of claim 23, further comprising the step, between

steps d) and g) of closing the top end of the gutter.

25. The method of claim 23, further comprising the step between
steps e) and g) of removing the collected emboli from the gutter

before the gutter is moved from the second deployed position to

the first stored position.
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