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Insertion Instrunment for Non-Linear Medical Devices
Cross- Reference To Rel ated Application The present

wooreaes1vé si onal Application clainms the benefiPCDiS2006/019295

conmonl y owned provisional U S. Patent Application

havi ng serial nunber 60/682,454, filed on May 18,

2005, and entitled Insertion Instrunment for Non-Linear
Medi cal Devices. Field of the Invention The invention
relates to an instrunment and nmethods for inserting a
non- | i near nskrial Indewiestdon MdneLiaedr Meadiceldbavieess r egi on
of the body. Mre specifically, the invention rel ates
to a device and nmethods for inserting a non-linear
drug-delivery device into the vitreous of the eye.
BasiRefaumnd TofReddel Applieatibn on Tool s for inserting

i near-type nedi cal devices such stents and grafts

i nt o Thegrasastoph-ptavisendrAgplieitibn Kpiowrthd enefitef gonpmordy ewired
insertion has been traditionally performed by crinping
mowsiewd Uch Patenthipplicesien bavorg setiad member SQ6B2,4%!, Gkt hedMay 18,
then transporting the stent via the vasculature to a
2086 geatl estitted Insebior Insteaeet foy NonigpreanMedipd] Hevipest hi s
procedure have been seen in stent insertion processes
Kield of ¢ Iowetitiersi ng an i nsertion tool nmade from a

cat heter having a balloon part. Once the stent has
been TBheouggntion @latds & B inserumntiangh ngthiodg flooimsdpingzp non-linear
catheter, it is possible to deploy the stent by

deditad deliicegntohdinbad-haess regltradf theshody hilogt spertifidally, isheonggition
fromits radially contracted condition to its radially
elopra ndedevire aek nethodsdordusedingiaann-lingar dhvigaklitemedayice into the
perfornms the desired action of stenting on the portion
dfredhef thesgel being treated. Advances in the art of
stent insertion tools have greatly inproved these
Baclgiraat of the fmiegtions and under score the inmportance of
providing i nprovenents in the technol ogy of insertion

t ool sTéwds fomdérting lievtyprasedical dryines sich siahis et auafisiiptathsl y
result in greater safety to the patient. At least in
vactlattre ateheelt lmown in theiot eYent insertipehasdeergfadiionglyaletferneg by
stents (DES) in percutaneous coronary interventions,
trivepivs @ sterft odioulp- iedertion slgmientsbehrasahthetenrthan raspeiting bestent via

the vasculature to a target site. More recently, improvements in this procedure have been
seen in stent insertion processes carried out using an insertion tool made from a catheter
having a balloon part. Once the stent has been brought to the site of implantation by a
catheter, it is possible to deploy the stent by distending the balloon. That is, the stent is
brought from its radially contracted condition to its radially expanded or extended condition,
in which the stent performs the desired action of stenting on the portion of the vessel being
treated. Advances in the art of stent insertion tools have greatly improved these surgical
techniques and underscore the importance of providing improvements in the technology of
insertion tools for medical devices in general, which ultimately result in greater safety to the

patient.
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for the local delivery of drugs has received nuch
attention. Drug-eluting inplantable nedical devices

WG ewa/12900ES present or rel ease bioactive agenpPGI/US2006/019295
their surroundings (for exanple, lumnal walls of
coronary arteries). Cenerally. speaking, a bioactive
agent can be coupled to the surface of a nedical
devi ckt lyt is part sctbe reoahit fucesas indhe, use ph&ugrelyting sterity(DdESd in
rel eased fromw thin polyneric materials
rleroatanéaxs torpiesyy intervestionsghenare df dryg-ghting mipdantable médiagldphiices
carrier (reservoir-type). The polyneric materials in
fotitht loagdplelieat ofainggs hhougbedlved ptuchratientiora ddrugrsluging implantable
biologically inert barrier and not induce further
mefidabdaviaes owh wi DR presdntorlyelehpe bibartiye heentsdatheis surtdyadings (for
| ocal delivery of drugs from an inplanted nedi cal
ctempledumringl oalspf ovpbedarferien Gettetrlls spealksingdeatioastiye agegtfoan be
such as froma reservoir or channel in the device from
ahpleditotthresubih@an ninvedicalkyisnice byssuehestneefifiqatierh embeddghwithip and
a polyneric coating. In either case, drug-eluting
relepied frbmbyithimpdynecc naptarials éwatiintypal etsureuired i padsleasgd
to a target site other than vascular sites, such as
thiouli chrae ¢essvaietypon$h¢ pdbandrivenagsrielsr such epmigationpghpald
also received attention for their ability to provide
dpticmlly adhes alpelogicallysioert bvier Exdurgp indycedrthan enflapenatip within the
agent delivery devices that are particularly suitable
edy. Hhelthey easys, 8fe lecat dediverp efidrings fengrean impdanted medisd] derigemay be
regi ons, such as the vitreous chanber of the eye and
provided feran withia tibatsgice liwstf, suph a9.f®Om Prgsaynir pyshangelgn the device
6, 719, 750 and U.S. Patent Application Publication No.
20050 18didactiye agTirids §lutedk ratleeh then frewliagalymseip cestige. In either
described in these patent docunments have a non-linear
sha geig-cbitioh inplagtathemeded devicesvfendesta pe deliypigd &g wtarg| site other
to rel easably deliver a bioactive agent follow ngi _
thaserstulaysitésngugh pshlémitesragesss regipws. likp feeye Prohe o Haue fleogpceived
or coil shape devices can be performed by screw ng or
atteintgani fogheihebiliy dy pveidbloeal iherapeutisactigpe. These devi ces
can al so include a cap portion on the proxi mal end of
t he dexampées ofheianeptic lngent dpdisery deyices fhatas partipHalyyigple for
menber can be screwed or twisted until the cap abuts
ddftizery of @ therpeutigegendio linkitsd agpess ragienscaiph esthc wiedms chagigr of the
stabilize the device follow ng insertion, preventing
e ine erovedentbatiie U B Sogk S el {10l Urbdaenty pes
of small nedical devices into portions of the body =
Spplivaticn Rublicatige No HORBRIO371cAh Hhe ipsgrtride madipgl deitiges described in
Ocul ar insertion of a device can be
these patent documents have a non-linear shape, such as a helical or coil shape, and are able

to releasably deliver a bioactive agent following insertion into the target site. Insertion of
helical or coil shape devices can be performed by screwing or twisting the body member
into the eye. These devices can also include a cap portion on the proximal end of the
device. During the insertion process, the body member can be screwed or twisted until the
cap abuts the outer surface of the eye. The cap can anchor and stabilize the device following

insertion, preventing unwanted movement.
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performed by rotatably driving the device through the

scleral tissue through a penetration in the sclera
WO e@suesifé r ans- scl eral insertion) or through aPCT/US2006/019295

sclerotony. This process can require gentle

techni ques, as the scleral .gi.ssue is soft and can be

di srupted or danmaged by nechanical ly aggressive or

cr udaht pobs ofliesrtinEtiresdiypesmf emalbmedicdl Hevien thite prytiena nf e

chal l enging due to the relatively small size of the
bodyssth sitheeydghoneesr, dan ¢ sttreedelicae n@cwdr insegion pha davicg g be

as described in U S Patent No. US. 6,719,750 and =
pkifGmetPay sittabBpdrivingahe davicPtsbdughaiie soleraNssu@bOBLD @ pOBHration in

Al include rounded edges, which can mnim ze _
therscletahtidsoa(ts-seleenl @patibolor gl aissipotemya lihis praspsscperequire

devi ce. Wil e these rounded edges can be benefici al
gehttehedhaigagsohstiee splatal tsste is ool ardtcan be distuptedesdamagysdy of

cap designs are not ideal for the process of insertion
nakhanivellyreggreassive dewide eechi@ayss.cBnfheguara oveabhandine japde ude

sharp edges, generally undesirable in nethods for the
chalkaging die tofhetrdigivelyemall aige 6fthé inpeartable deviee. appl i cat i on

of torque to the cap or head of the device during t he

i nserfréfareddpmces the rifhorsap re deatied dhEIS: Bateps &of gyS. 6,719,750

nmet hods and the design of tools that can be used to
ah&tid. iPhtatel pphisiort Pubicasion ied2Q0a/008R37 1 ddsinelhda rowided edges,

rotatably inserted into target portions of the body,
véhtichhcan mititéze dyigtiontorthdweye felloaving implaataijorcefdlesdeyise While these

helical or coiled portion of the inplantable device
rourcledietzss @n o benefigial vathohgaadtopatient aneleitcete.dbase Ages Haep

I's capabl e of releasing a bioactive agent. In these
desigissyre it ideal forghepragessofdessition of e medigydievics ripegafiggrations
that would conprom se the integrity of the coating.
titiishida shagoeiges gemestly bedesionbls in methads ipaihe frepimerepf the ey fan
be held for the insertion process. Summary of the |
fhailitete tthecapplidatiorpaf earawrt to itrpvcep o1 fisad pirthe/dayics daring the Mpeiint
and nethods for inserting a non-linear nedical device
riroxtess. &hisiprdstragichaliegesior metheds apd the Hesignoafyooly thatsambotsad P
enbodi nents, the instrunment is used to insert a .
faglitateiimedion nbugdicl devices that drptotptablypipsertedintogprgetportiopg of the
such as thevitreous. The instrunent is preferably used
tody,podnastile d¢yhe rot ati onal insertion of a nedica

devi ce having a helical or coil shape, into a target |
si t e Burthbroese, inrpangicases the helical or coiled portion of the implantable device

includes a coating, such as a polymeric coating that is capable of releasing a bioactive agent.
In these cases, it is generally desirable to avoid processes that would compromise the
integrity of the coating. This introduces restrictions in the way the device can be held for
the insertion process.

Summary of the Invention

The present invention provides an instrument and methods for inserting a non-linear
medical device into a limited access region of the body. In exemplary embodiments, the

instrument is used to insert a non-linear medical device into a portion of the eye, such as the
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wobkiosh23186 used near the insertion site.

The insertion instrunent includes a proximal portion,
whi ch can be held by a user, and a distal portion,
The di BCHIIS2006/019295
portion includes a nenber for fastening the insertable
medi cal device to the inseryion instrument (i.e., a
securing nenber) during the process of rotatably
vitRee, tTh8 ghstri@ert fgpesftralily esededprombtediesomgonahinserton eflagradical
site. For insertion of a non-linear nedical device,
dswiedhavmgtalesal bivall sty éntaa huedelt sitel suclr asgld dyed shape, the
insertion nethod includes rotation of the securing
e b gihe liRedfib ikl en noinsladds apcixingal pottiat,i varicl camby keid bt a urfer,
the insertable nedical device that is held in place by
ah e disRrpuriicig whkbeked nEhehsmeutidnnsite nEdbdistal partioh énctiidet
portion of the instrunent is arranged to translate
nSefthi Rk €8tening fg tieserdabtl npadpval dbeics tethe Inis¢rtiort insttunenitdeli € al
device so that it can be inserted into the target site
stdutifg freindtr) deringalsepramash of caiatdy insertiastba tnsertableg medical device
rotati onal novenent of the distal portion of the
iht0 8 @drgét Gite. | Ratifisenidn bf dirdnvmsartnisdidalhdeeice, sbéheas iwgé thaf have a
device into a target site in a screwlike nmanner. The
hielika@ 61t dodled $hagd, the imsatio mathad moludesobiationsifylesl speuria gmber to
the nedical device after it has been inserted into the
fraidsadorisipoadingtoeatibin movdnent ofitlst insenteble mieficd! dehdiee that is held in
actuating mechani smthat causes the securing menber to
plics e grgecuring member Thddeeurimgaiansdier orethp distal pgpieam of the instrument
insertion of the device into the target site, the )
it msaptd oransist suifident torgie aud pravide stelglity 4eithe nmeHisaldeyiegpepdhat it
of the device fromthe securing nenber. Gven this, in
dan e ms@edtiyto theeargat vientithonlapiyeoapakad agayricris Bysertighy, rotational
instrunent for rotatably inserting an insertable
medineal of dedita pbmidwofithd asagiin isitumentririverthdinesyrtable medisple
aspects the target site is a portion of the eye. The
denizt intioTe tatgeC Sty & soesv-Bkepnawemal portion and a di stal
portion, the distal portion conprising a securing .
me b eThedageatiphénsofimen gagilsogmabiristyskyreledst the pedicelaevice after it
devi ce and hol ding the device in position for _
Ita® bexni inseetbd intoshe taigetrsite.nTle indegion anstrementiincudestipeactuating
instrunment al so includes an actuating nmechani smfor
edhesish Mgt tdueesitieseruriapinemherdd distngegatheiasdiplpimepigal device.
securing nmenber.|In some aspects, the insertion
Upst inseniemtof its deGod iniguitediak getoite e ineectinniiprumenttiesctyated to cause
rotatable along with the housing of the insertion
the sdieasetithe dewive Ghmitlee saeiridg mpmbenyser . |1 n

Given this, in one aspect, the invention provides an insertion instrument for
rotatably inserting an insertable medical device into a target site in the body. In some
aspects the target site is a portion of the eye. The instrument comprises a proximal portion
and a distal portion, the distal portion comprising a securing member capable of engaging an
insertable medical device and holding the device in position for rotational insertion into the
target site. The instrument also includes an actuating mechanism for releasing the insertable

medical device from the securing member.
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ot her aspects, the securing nenber is independently
rotatable fromthe housing of the instrunent. For

we@x@apkags t he i nstrunent can include a piston PCT/E%1086/019295

which is in rotatable comrunication with the securing
menber, and which is independently rotatable fromthe
housing that is held by the user. This feature can
faci | It wme apivetsi the mpariioringoendscdnfiguredisicthe geetufives member is
overal |l novenent of the instrunent. In many cases, the
Foiaiehie deneovightlie beilsing efihe esértion instomneat, phoskiintsdld o dstomn
having a head configured to fit within a socket that
ptherfaspagisothp gecuting raensher isnylepeadizgly rotatle fremdhohousing of the
i nsertabl e nedi cal device can be in any suitable form
gigewnens Bor examnde. thedpstru@entenmintlyde 4 pigfors pizaxleofhitihie inremthble
is relatively small, and in sone aspects has a vol une
BMBHEFH 0B Wi the secutipg memben, and mbich spiedapsndenidy toetedble fasn the
di ameter of about 2.5 mmor |less, and in sone aspects
bousiag ghat is beld py thetuse. Fhindsabire ¢ap Sarilit@e therimsettipn ptdaess by reducing
securing nmenber is configured to have a shape that can
b cvribaevemepnfithednstgmenthe proxi mal end of the device
such as the head. Wen the insertion instrunent is
act uaigepny gaseh deajaserplde medich! ti¢vicepnadudesabropira patiorofaving a
the device, parts of the securing nmenber are brought
heat gondigped ex fitviyithin & yaskes theks fameby thie sveurifgueerciont Bsthehdson
sufficient to stabilize the entire device for an
they g’é‘?l’fab]ﬁﬁneﬁfcé]&?ggl? canpedivprey suisghbeciomn, stdhersseimuen cag Generally,
menber_ conprises two or nore radially contractible and
185 HaHef A isad 1sgfatively small, gl irems asnents Hesf a4 vrdurae ofebéue 6 mm? or
into which a proximal portion of a nedical device can
gts- I somechsigrty thediead lps e idisgnetenof abgwir2t5 rom quless esdin some aspects a
Preferably, the fingers are configured to be
Reight of bet Iy o yes#li sposed about the proximal portion
of the medi cal device. The proximal portion of the
nedi c2aneRly:ithesceyingmrenbey ip gendigured torhay he shape thet cahyncompass a
triggering the actuating nmechani sm which can cause
RoFtPR O e Poxitagl sndhe! thidexive pitch o the headf (Witpsrtlee insertioslimstrivpent is
to the distal end of the instrunent, thereby allow ng
aelated fo cagegi3ad Beld 8re proximal ippigen of thindevine! partgofie sdomring
socket to free the distal end of the nedical device.In
MRReh#F byl dpto gentadh with the errinesh portine  Thesrentagtansutfmmdnt to
i ncl udes a vacuum nenber, which allows the insertable
stBHize the epfdg devdeq for angnsgeion prasesposi ti on by sucti on
during the

Ig some aspects, the securing member comprises two or more radially contractible

and expandable fingers. The fingers can define a socket into which a proximal portion of a
medical device can be placed and held during an insertion process. Preferably, the fingers
are configured to be circumferentially disposed about the proximal portion of the medical
device. The proximal portion of the medical device can be released from the socket by
triggering the actuating mechanism, which can cause proximal-to-distal movement of the
fingers in relation to the distal end of the instrument, thereby allowing radial expansion of

the fingers and enlarging the socket to free the distal end of the medical device.



10

15

20

25

waleancazsiean be seat ed,

i nsertion process. The securing nenber can include a
socket, in which the proxinmal end of the nedica
and which is in gaseousPCT/US2006/019295
conmuni cation with a vacuum chanber. Wth the device
pl aced in the socket, the acguating nechani smcan be
triggered to evacuate the chanber, fastening the
devi cla ahahérhepegyaf dieriesentond the finseitien tonbineludes atvacupppamember,
actuating nechani smcan al so be triggered to rel ease
Which sl thw ifisettdbdesi ercal Aevdeettd bnheld ngositign byaaystiangluring the
rel ease of the device. A vacuum nechani sm can al so be
mseetibni processhasecining mgntter céngncledeanpiket, inawvlsielcthe piogimal end of
menber that also includes radially expandabl e and
thomediad dptiteccah boigsated. apfh whivhdd inspseoureopmyricatian Vel vgguum
the device in the socket. Wen in an engaged position,
thambere SVith theydavissiplaeceddf theseckieh Heracingimgimsshanisihcap s friggered to
the head of the insertable nmedical device. In an
engatpsbe gowber steningbe dévitedd the pepxipial ehbofdleecingtivmgnt. The
menber generally does not extend beyond the distal end
wtuatihgmprbarismy fan dke be trigzeted i wleatsdhecabuuge {pllowing Tisewion,
mnimzes or elimnates contact between the distal end
erebherusingislerie e the dstiew mavecuamomecharsye cagfalsotbe ugedrig et
site and therefore avoi ds nechanically disrupting or
charbaigtiongwith, Sergsample eseausing memberrihal alse npldesgpdially expapdable
ti ssues of the eye. The securing nmenber is designed to
e contrastilde fingees wingbelanus the eroxisupd endsd thel dewice infthe socksit | y
stabilize a device in a manner so that nost of, or the
ent i r Whewintap ergaged pdsisiondhe seeuring aemiber afdite ipsertiopriead ean fasten
w th the securing nmenber can be rotatably inserted
fhahepdaf the ingertabls mesicalifryice n{neamtongagedi pesitign, thndistelane of Ba
of the insertion instrunment provides the needed
seeuririg mampef ganergindass setexiend bAvondige isial gugtofthie Geng of the
insertion of smaller insertable nmedical devices. For
osariaple medighldevice Hehisrpininiges ar elipivatessontagthedyeen the distpbend of
target tissue such as the eye, the invention provides
e ifsersien nptoynenbaid tisfygrof the tauges pitpriad thersfarp pesidsiorrehypically
to stably hold the nedical device during insertion
{lisuptingtes derageipe tissier wich agile pnimctiet graele! tipsuesgéheleye. The
rel ease the device in a manner that does not di srupt
jecuring) regsehepi designed fpeberdompaps anskunppfaisivey e sangiso suilisishtive r
advant ageous feature of the insertion instrunent is a
grbilizgla dewiee in@mnanpetso Husmast o8 of thg grtie pPYHOR pihe davics gt is not
favorable viewing of the target site, including the
ines@hteetwitidlhe ss@uring srember ap farpiadiably ngered BECaiRIestsiRenber .
In many aspects the distal portion of the )

The inventive design and function of the insertion instrument provides the needed

stability for processes involving the rotational insertion of smaller insertable medical
devices. For example, given the more delicate environment of the target tissue such as the
eye, the invention provides an insertion tool that is designed to allow the user to stably hold
the medical device during insertion into the target site, and when actuated, to gently release

the device in a manner that does not disrupt its placement in the tissue of the target site.
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instrunment is small and has a tapered shape all ow ng
the user to adequately visualize the target site and

WO b@oitzaes ti on process. This design is al so use€TUS:006/019295

mani pul ating the insertion instrunment, as it is not

bul ky, and therefore easy tornove and rotate during

the insertion process. The present instrunent provides
many Aubtizen hdgetsgdons feathme of the ditsetinm Insfryraent isiagiistad porgion that has
device into a relatively soft tissue such as sclera

a dosBgeaticnrthat afovsiiwcblsl vassting ofisbelipreet sifedneludite the medieal device
vitreous. In many aspects of the invention, rotationa
thateerighged by shepequiiog mewibdrn Int hanyeaspagfsdke diftaltpartiga of the
tissues or fluids, which are considerably nore

idestuieat ie smhilhand b wetapdoesiifane allgwing theutstr ta sddgusiely visualigethe
Use of the insertion tool is also advantageous in
targpiosdtt sndyhe meértioreprogessy Tdis|design i atso asefiflgn ngnipylesing dleednsstion
the majority of the device (for exanple, on all or a
ipgiunicot aoit istnieebudloy freldkerefpretepsy tolimpveindgokteidoringihe insgstion
device). Since the securing nenber engages only the
peesd-mal portion of the device, the risk of physical
damage to the coating on the distal portion of the

devi cBhei mgesmitrinstrimend powides inpiyrrslverdages for §ignetatipapldasegion of a
the insertion instrunent can be provided to a user

deivich intthve retasiotely adft drews sueh asrseletabisgeqd of ta isodlastig Ppdyfluid such
menber of the instrunent. Therefore, the invention
asltisovitrens. ehphany @speits ofsthe insentiopaplgtenabinsartipnds porfopmed in these
i nstrunment and device. A pre-|oaded insertion
fiyprestorf tanget tissoesuolr luids, hieh 2ee deasidiratigmere deliatethan qtler hody

t hereby reduce the |ikelihood that the device may be
fissyes operas pogpdssiuei oned wi t hi n t he securing nmenber, or
that a portion of the device, such as a polyneric

coat i Heg ofitleyindsesivo tao! i alva gddntaginas jj aseectsarhersen piag fddivery

I n packagi ng and can be sterilized. Therefore, in
eoatingie proa‘sﬁsg o1 the pajorifyraf dietdepine €pserapplevdngdlor a pritipn pigpe
rotatably inserting an insertable nedical device

swofpr dfdhedistal padian mg thedqvicgh alieceithi CWIng Fregber Wpgss onty ghe
kitconprises (a) an insertabl e nmedical device _
proxipral edrtien of thi dsviae. thsaisk pbphypisalidagage taihecpating ap theiistnd
and a proxinmal portion conprising a head, and (b) an
parden effeadevise igpriniglized of ¢iymigated-oxi mal portion and a

di stal portion, the distal portion conprising a. )
secur Inrgmeesisets, the insertion instrument can be provided to a user with the medical

device pre-loaded in the securing member of the instrument. Therefore, the invention also
contemplates kits that include an insertion instrument and device. A pre-loaded insertion
instrument could minimize handling of the device and thereby reduce the likelihood that the
device may be improperly positioned within the securing member, or that a portion of the
device, such as a polymeric coating, may become damaged. The kits can be provided in
packaging and can be sterilized.

Therefore, in another aspect, the invention also provides a kit for rotatably inserting

an insertable medical device comprising a non-linear shape into a target site. The kit
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capabl e of engaging the head of the insertable nedica
devi ce and hol ding the device in position for

WO edoatizsin@l i nsertion into the eye, and (ii) aPCT/US2006/019295

actuating mechanismfor releasing the insertable
medi cal device. Brief Descrigtion of the Draw ngs
Figure la is an illustration of an insertable nedica
chavirises (Weaniimgrtebldvabdichtdvice sbapisthgrotistalipettioa hadmda fon-linear
head, and which can be used in conjunction wth the
shapreantl iagroxiimaltpottive nom@dsinghdeidymenb) aninstfingt @spliking @) a
are cross sectional views of various enbodi nents of
fproeimlabpraitianf anti la disiah patiora e distab pordad codirising a st Bedber
shows a cross-sectional schematic view of an eye.
FEipghle ef eBgagingabe byad of they msarfablynetlicalnieviesrineidiottiny thodevich e
insertion instrunent of the present invention. Figure
bsition & reéxiineldegtriparisp te teye end/(iipw atuatnpmedtanisadofreléding
of the distal portion of the insertion instrunent.
the geertab nieglical devises- sectional illustration of the
p|ston and securlng menber taken in a pl ane

) 31es % agfilgel to the axis of the insertion
|nstrunent Flgure 6 is an illustration of the
securFiage deisle nllusirgive df 4riosartatile mddis4l dbvierichvin athbiéeally shaped
insertion instrunent showi ng an arrangenent of four
toidp gemberciafl iaheatlgaml vdiichoah be ussd dk@hjundtiog withsheriaseaivd 7b
are cross-sectional illustrations of the securing
ingtent df thedndingen dhigyect 1btldtaes, cram sectionah niees ghigeidusst at ed
wth a fastened nedi cal device, respectively, taken in
eanbotimeatsofi the theast df el iysepableanédidal deyicehe axi s of the
insertion instrunent. Figures 8a and 8b are
cr ossEigwe R iskavesl a drgsh-astiond scbersatpfviemnaotadneye.enbodi nent  of
the securing nmenber in a disengaged state, and in an
engaddgire B it peckpodtive viaw basteenbddimedi of dlledaseiton jnstrument of the
respectively, taken in a plane substantially parallel
aresentieventidns of the insertion instrument. Figures 9a
and 9c are cross-sectional illustrations of insertion
i nst riligrent & anesplodiidmgrspaetiventier néd prafeubdivis of tb Histal pugtion of
for rotation of the securing nenber independent of the
the insertion instrument.

Figure 5 is a cross-sectional illustration of the piston and securing member taken in
a plane substantially parallel to the axis of the insertion instrument.

Figure 6 is an illustration of the securing member viewed from the distal end of the
insertion instrument showing an arrangement of four fingers defining a circular socket.

Figures 7a and 7b are cross-sectional illustrations-of the securing member in a
disengaged state, and in an engaged stated with a fastened medical device, respectively,
taken in a plane substantially parallel to the axis of the insertion instrument.

Figures 8a and 8b are cross-sectional illustrations of another embodiment of the

securing member in a disengaged state, and in an engaged stated with a fastened medical



i nstrument housing, taken in a plane substantially
parallel to the axis of the insertion instrunent.
wo2@anesiBb is a cross-sectional illustration oPCT/N82006/019295

securing nmenber of the insertion instrunent of either
9a or 9b in a disengaged stgte. Figure 9d is a
perspective view of the insertion instrunent including
davicd, Rbgctivaly, takerhianiplme aibstwially pholel totha txioaf thé ingdidon
securing nmenber independent of the instrunent housing.
ifstrgé®. 9 1S a perspective view of the piston of the
instrunent illustrated in Figure 9d. Figure 10 is a
per s pamtds & and ®wwradrosanedtios iltuswationneftinsertion insirpo niglinglyding
a stabilizing menber. Figures 1lla and 1lb are
afl & fal SR clianBmallowink fietrotatianorf sheabeuring mginb¢rdndependeintofithe f
an insertion instrunents including a stabilizing

5  inserinedt hodsiigetakdnrin a plahasvbstaniialy parelichtol the axdy oflthednsettiont he
axis of the insertion instrument. Figure 12 is
ipauspec Figue 9biieveress-sestional sistration of the securigmenb OG@e ng
a vacuum nmechani sm Detail ed Description of the o
ihsenten iristouméhhn ef etirddiondinins dfengdged fate sBigere PAisanersppetive view
descri bed bel ow are not intended to be exhaustive or
df ehelinsatitibn inkteuneny Balviiop at miterirdmpehaisy allpwingior dptaiéings &g
in the followi ng detail ed description. Rather, the
sedvbiag nembérsndependett of tn instramehe beusing e Higyrs delivd pastphetive view of
skilled in the art can appreciate and understand the

10t piston @f tiesingrucheptiflettiatd n Ggure Béd present i nvention. All
publ i cations and patents nentioned herein are hereby
i ncorfigratEid a pyrspeefierder of anTrertion brisiremert slidig@ stabilizing
pat ents di scl osed herein are provided solely for their
ménstek.osure. Nothing herein is to be construed as an
adm ssion that the inventors are not entitled to
ant edégweesaliy apUbbiacatrossectinay! dhustrsicanef the digplwpaitien ob#y
publication and/or patent cited herein.An "insertion
inseston imsennEntoincliding & stabibring membaygekbnties plane subttantiglly parajlel
tool used to rotatably insert an inplatable nedical

15 tdéheiagi of the msertibmmgfatmepi.t e in a subject. An "insertable
medi cal device" or "device" refers to a nedical
art i cigure hits peapecties Hev df amyinsettion insapent dieludigarviaerimm
and inserted into a target site in a subject.
mechanism.

Detailed Description of the Invention

The embodiments of the present invention described below are not intended to be
20  exhaustive or to limit the invention to the precise forms disclosed in the following detailed
description. Rather, the embodiments are chosen and described so that others skilled in the
art can appreciate and understand the principles and practices of the present invention.
All publications and patents mentioned herein are hereby incorporated by reference. The
publications and patents disclosed herein are provided solely for their disclosure. Nothing
25  herein is to be construed as an admission that the inventors are not entitled to antedate any

publication and/or patent, including any publication and/or patent cited herein.
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Generally the present invention relates to an
insertion instrunent for rotatably inserting a snall

wore@cazdioelevi ce into a patient. The insertion PCT/US2006/019295

instrunment includes a proximal portion, which refers

to the portion of the instrygent, that when in use, is
at the user end (that is, closer to a user than to an

i nserAn Ginsestiché)struents erigamasm? hyusbbheisn teffeds aa¥dl IEdd to
portion of the insertion instrunment. The distal
ptatablydniseaifan itygathilS meditad Aevidesihto APt sitdi@lawalgsct.aAn “insertable
securing nenber, that, when in an engaged state, is
mdliel doictouidevie” psfax iovmhedicil titiol t1of caarbe ihald &y tigbhsrtion
medi cal device, thereby tenporarily fastening the
insuserehiednt énserediira b tadkev sitsein b Gutjdee | nsertion i nstrunent
for the insertion process. Therefore, when in use, the
di st abenpoily ihepresdnt tnvention seated 10 An ind&tisiiMBRAImensior Ftamted
to be located near the insertion site. The securing
inserthera sinall arediadl geded iotosigpatiere] Yhdiatettion ifxtroxbitadclyded 4 profimal
of the device so the device can be rotatably inserted
dortion, whitlarefed toshetpertivntofitha idstrem bt wWhed jo. usd heat deviseend
can be rotatably inserted into a target site either

(fhat is] Adskryto @msek thah 0. anlimseniva st p AciserGfendrkisy Holts @t pr@dimal

the target site is a limted access region of the body
mwuen ofithetilvertioy mstoumenh e Thewdignl p@étion of the asp@ich Hsirnv@lk chdes a
insertion into the eye, the device is secured during
sehreing oteatberpthal, whense at ergagedastate, whable to keeud@\pr@@mal portion of an
sufficiently inserted into the eye, the securing

inertidde medica déviat Belebyotempbrendly dastenmgdiineeatdomedicdl device to the
exanpl e, the head of the device abuts the scleral

insegmn ensgnmetidorebetinseiton pafcedshEheesfere, Wiren r whesthé distal portion of
under st and aspects of the insertion instrunent and
theeinkrotiis inftruinest ivigended talbé lovaed mantbelinsationdsitei ce to a
target site, reference is nade to the details of an
exenplhasscusngimpmle év areoiged s sctraly heldngdo:dahl pdeion ofiht datice
has been described in previous patent docunents.
shithwalerics cantbh eatatabis msdrab irdo aatdet site withiti the Burtadaly.eTiefdevice
bei ng engaged by the insertioninstrunment of the

cpn bswirtabiynveried iotv adangetisée sighedpartialiyroo fidly's &sofe@spect of the
rotational insertion of the nmedical device into a

s tiong thepavget kitris ofimitérbacberd yegidid the bb dyadukleasdby ¢yeer thediner
can be inserted into a limted access region of the
chiody aspectainy bleng peertiorcinagbatyedibk derdgeyis gened éurmg the rotational
described in U S. Patent No. 6,719,750 (Varner et al)
imgautiot), 28d wWhart e tlevigepd sutfatiéntly irRerddi inta tlicmge, Mee. securing member is
2005/ 0019371 Al. These patent docunents

actuated to release the device so, for example, the head of the device abuts the scleral tissue

on the exterior of the eye.

In order to understand aspects of the insertion instrument and methods of its use to
deliver a medical device to a target site, reference is made to the details of an exemplary and
preferred insertable medical device that has been described in previous patent documents.

However, other insertable medical devices capable of being engaged by the insertion
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descri be various non-linear devices that can be
inserted into a target site and used to deliver

WO b@capdod i ¢ agent (s) and/ or nedi canents from PEEUS2006/019295
device. In sone enbodi nents of these docunents, the
device includes a portion t{yat has a substantially
coiled or helical configuration that can be introduced
insBtuBerdtoetht pregat invedtien danteruged in pecessesrior Gt ombivouiionenithe
of the helically-shaped device of U S. Patent No.
nfeditdevhOinitea Shdsdportivnfef habedyl herein. As shown in
Figure la, and in a preferred aspect of the invention,
an i ruEesthiblealenedihatadan tewmberted intd Hbmitedsacomebgion of the body is a
conjunction with the insertion instrunment includes a
tidpehtictgait dshapedtvive dydeneivhdin (25. Retent Wri GyEH9, 766 (V Bner atvd.)
a distal end 4. Preferably, the body nenber 2 has a
28U, 2mtitalppYication Patdication Nel 2008100693 p 1. These paieiht dotvaysets
of the body nenber allows the device to be screwed or
destiibé edionniam-liteer degicgsahat sirtte, instghinms: thiget séy and usér to dgliver
an insertion in a portion of the eye, such as the
thpRutic aglites) hm@middioan ednfrdne thaPpyicx | Imadnad smitodianestspé these
size as the outer dianeter of the body nenber 2. The
ddbsiieals, thadevicedfcltdee a patlyn thetribes sibsteatinlly avitedar hiligalt or
non- bl unt shape. I n sone enbodi nents, the distal end
doflgueation thabtanrte iigtvdped anathe srgehgteafignginsetidn. Gineethbediment
allow tissue to be pierced during the insertion of the
of éheiheBeallf-ehaped devide@f Utth Bateit doad, 7 Bt 04s shown fireFigar il berein.
can have a pointed or beveled ranp-1like configuration
usef uAs shown i Bgwk hy abdie agyederchdraspegt dftlsedntenten, an insasiable
enbodi nent, the pointed or beveled ranp-Ilike
raaiidal davicatlition ishasd ia corgnption wigh tha drisertiof 1nsiyengnt Boludgsf non-
the distal end 4 of the body nenber 2 is used to
Iinearshapet! hedyeyeniohn 2j aygoiimslend B.ond agistal elst.  Pigterablys thgbody
end 4 is fabricated of a rigid, non-pliable materi al
Bemlbieablhes £ bstpitiefiyéailgd bieliea) shapSubite coi sleape af the bady mgaiber
known and may include, for exanple, polyimde and
Alows tharlevied terbe adrewdd ay twibted mbstbe targsiwitet $veh pyibeeyeathioagh an
medi cal device 1 having a head 5 | ocated at the
ipseeticinrim b perticn 8f thé eychacllathassleta. Thiednshisign e hegnpprpeimaiely the
any suitable configuration and size for insertion of
sahe ste v the owterdfionetglofthe hedytmepibet BeThiedistelend fphthgbody member
target site. In choosing or formng a head of a
Dpanthbvad Enntsr nen-bing seapaf ysonetdmbadifngatsntbe digtpl end Res apegdlunt
typically has the inverse geonetry of that of the
sapkat] iohertfoes @efignrédig athntisre toPhdickred duringrihgingestion of the
function to stabilize the device once inplanted into a,
demicgeForgixaraple, the distal end 4 of the device can have a pointed or beveled ramp-pke

configuration useful for piercing the eye during insertion. In one embodiment, the pointed
or beveled ramp-like configuration has a ramp-like angle of about 30°. If the distal end 4 of
the body member 2 is used to pierce the eye during insertion, at least the distal end 4 is
fabricated of a rigid, non-pliable material suitable for piercing the eye. Such materials are

well known and may include, for example, polyimide and similar materials.
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such as the eye (referring to Figure 2), after being
rel eased fromthe securing nenber. For exanple, the

waleobaesican be inserted into the vitreous of ther/@ym®o6/019295

t hrough a penetration or incision in the scleral

tissue until the distal facef the head abuts the
scleral tissue. If desired, the head nay then be

sut ur €. tamidotsboveytbe insstahly naedicelpteliof Bhavipes Iead Bdcted at the
hol es that can be present in the head, to further

proainial el eitie deview &nThet Hved 6l eani te@f friyositatda/éon @Bt and size for
is inplanted in its desired |location. The overall size
andtighefjile dshice rel/diphdernant nfithe ddvite tire6la tadgensie. Machoosing &
configuration. In nost enbodi nents, when viewed from
fdmeingradiridadle petidulafsizched dewigoetiont (Beonteasy theihkdd thpi¢alyaas the
circul ar shape, and generally a cap-Ilike shape when
nvernsgegeoimatryefrtea o€ the vesketRé fterseduriag tvembdrgur e | a,

al t hough the head 5 is showmn to have a generally

snoot Bhalzpd fanletso Siratien totstabilibethe dewive cnpd inpleatddynth a vegesite,
faceted donme-1i ke shape. Alternatively, when viewed

fuch as thireyeyfrefixiimeeto Féguek 2)f aftehbeibereieased fibinahdeadingiyentbay & or
non-circul ar shape, for exanple, a triangular,

pranplnde Hevice cheleigemntad ntethe vifrealapthe ejdotheugli 2 pémdtration or
mnimze irritation to the eye, the head preferably
nision inr theisetbead tiswe fatd ¢he distal Soref ths pexdtabyts tha sclbrabibsiea st a
cap or rimconfiguration simlar or the sane as that
ddsteehn thie headi ngayrtken| He suffifed thiha dye7 usingAnugieisnahiodd a imorOlpld that
at the proximal end of the nedical device, and a

eanbg prgbant indhd hegd, 4 Huthenstabilizh erdprofentt theddvia drodh. mdvings@mo®it is
aspects, the head has a configuration simlar or the
nphasted dn itdvigsirediepation.n Fi gure Ic. The head 11 incl udes

a rounded top 12 at the proximal end of the device,

and alketaveralybie yuallshape3f thio bertd ipeotiliplited to anf patienlireanfighiation.
Referring to Figure 7b, an inplantabl enedi cal device
Ingnqst ¢mphotimentsdwrawiavgd dromehelprodimal dnld of the dedad, thg healtvwitihave
as shown in Figure Ic engaged in the socket of a

s@enler thgperendmsneralfy agapilifs drapé when vistadlimperspective. Referring to
aspects, the head has configuration simlar or the

Hayre la glthoygh th headrd is shoRinguhaye haencfilly siioaitl cagslikeashbpechs head
a flat top 16 at the proxi mal end of the device, and a
nyievderplinapve affFeeted domepise shaperAitepfativélp wieadietsd from the
Referring to Figure 8b, an inplantable nedical device
nreximpl qnd p¥the deyideathe hepdanaydack mbB-ciwitldr shipe, fooeraingler atriangular,
as shown in Figure Id

rectangular, hexagonal, etc., shape. However, to minimize irritation to the eye, the head

preferably has a rounded surface.

In some aspects, the head has a cap or rim configuration similar or the same as that
shown in Figure 1b. The head 7 includes a flat top 8 at the proximal end of the medical
device, and a straight wall 9 about periphery of the head 7.

In some aspects, the head has a configuration similar or the same as that shown in
Figure 1c. The head 11 includes a rounded top 12 at the proximal end of the device, and a

straight wall 13 about periphery of the head 11. Referring to Figure 7b, an implantable
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engaged in the socket of a securing nenber of an
insertion instrunent. In many aspects, the head of the

wore@oazdiodlevi ce is small and has a di spl acemenPCT/ob20®019295

of about 5 nmmB or less. In one exenplary design the

head has a di spl acenent vol use of about 2 M8 or about
2.5 mB. In sone aspects, for exanple, referring to
Fiedior] devick is tllustratrddadviha s headdil avithtties copurafonabshotvn2n Bigie1c
or less. In one exenplary design the head has a

eligagestie the(s@ketodf 2 atvoring Bedbenor all insestivmEnsuspest s, t he

head has a height (H) of about 0.5 mmor less. In one
exenplresonedeity rhet Head v aonfipasatian kieilgihdr t{elhmehs @rghidwn in
0.38 mMm Optionally, the head on the nedical device
higurefldwlbe head 1§ indledesatflabiop 16 at thepresismtenda theidsvice, and a
therefore substantially snooth. In sone aspects, a

fpuaided atalld @ wbae pdrimbérm gf the herdd Swi Réfetring $o Figurt 8iojlan ahiplaiable
napa/_ be preferred, as tissue, which may otherw se

inpdiepl devigeris Blusttated davinglehtadlp wiith tigrconfpesion as shoan iEBigure 1d
prevented. I n other aspects the head on the nedical
eigggedan thg socketef a sagulring rednalyen bf an ihseetionrinstroment.

i ndentations or recesses. The indentations or recesses
can bl mangfaspects,dlre tebdadfi the medicpl tiévdceripshhadiodnd Havd digplacBment
the securing nenber, which can be provided by the a
vodieng ¢fragowts miveror frayi Ingnoeemptaryndesien fediesd s afilsglaceatint

for insertion 3i n the indentations or recesses (see

oiluyug of abut 2Wpw ror pbrsie?.f imow. & sankeeaspret abxatpld, terriigte Figure
i ndentations or recesses can be filled in with a

ko thiedipad hapa fligmate(D3 gbatonid.§ minl gr lessobitdne sxmfpdae design the head
Preferably, the head of the insertable nmedical device
hag a digatetey (IDeod aboyt 3-8 mai. Angome asgects, ke heydchaan tieiglagHp ofzibout 0.5
the head is sized so that it will not pass into the
Teer {esy. Guefly exereplap denignghé Iead hes adieizht GH ofighouthd &hmt he
device is inserted (see Figure 2). As indicated,

t hehedrtionglly, tha headen thzeneiiésl daved haufe ot haindértatioasorbecesses,
secured to the surface surrounding the insertion. In

280 isdheyafgeccubsiantially smivethh dmsbnisfaspdets, 4 medical dblie hareidg & dad with
devi ce can be contacted by portions of the securing

this serisuation mawbeny¢ferreds esctisFiogwhiek iz othmohis8h)-groBointoaintse

.of the securing nenber with the head can be sufficient
ipdpntatignsior regessesheandppieventeevi ce for the insertion

process. During insertion of the device into a target

si t e, InpBeraseectsdbe Isad erpihk imedicelalevice has one, and preferably two or more

indentations or recesses. The indentations or recesses can be useful for stabilizing the
medical device in the securing member, which can be provided by the a securing member
having one or more posts configured for insertion in the indentations or recesses (see Figure
6). Upon insertion of the medical device, the indentations or recesses can be filled in with a
sealant to form a substantially smooth surface.

Preferably, the head of the insertable medical device is configured to remain outside
the eye and, as such, the head is sized so that it will not pass into the eye through the

opening in the eye through which the device is inserted (see Figure 2). Asindicated, the
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t he head causing rotational novenent of the insertable
nmedi cal device, driving entry of the device into a

WO ar0garsisé te. Furthernore, either the head or PEEUS2006/019295

securing nmenber of the insertion instrunent can be
configured so that they are.shaped to provide an
optimal fit in an engaged state. The materials used in
haaskmayaforthey be Hesignadexch tipt ibcarddiscrated dethe serfae surmoiding the
particularly limted. In some enbodi ments these
MEEEPRal s are bi oconpatible and preferably insol uble
in body fluids and tissues the device cones into
cont aé® angngpgediate; the headiof the dnsprtableanedich! ddvire cirie emdtathy
is fabricated of a material that does not cause
PeitipRsfithsrseeusing memperr(far oxauufle, sdedigyes Tbhad 8b)t Conmitatihs.
In some aspects the insertable nedical device is
PP RLAeBREr G hechepdean be orfficipit ¢y stailitedhesentiteatevicafor the
used to fabricate the device include platinum gold,
gecriipmpreeesh, Daringiipsertion of the frvicerns altasges sich toague chels applied to
al l'adi um rhodium ruthenium titanium nickel, and
eﬂ)@%ﬂscagqmg 1Rt enghmpydment eflechingestalsle miedica sisvisd, ddving entry of the
titani um nickel, nitinol alloys, cobalt chronme alloys,
Aoyirerigp péarget sitq. dipethermang, githert thebear ior thelisesoring heylser oflhe
exenplary alloy is MP35N. O her materials include
BeFreR pgitumppican de genfigured prcthatdieey apasthapaddo povide amotiad! fit in an
to, silicon nitride, silicon carbide, zirconia, and
sfieagRdsiete. as wel | as glass, silica, and sapphire.
Polyneric materials can al so be used to fabricate the
devi c&he maigrals wseq infahrigatingjthe insertablp aledivaltdeviceadre na partibdarly
| i abl e and include, by way of exanple, silicone
Pt dhreqae apkedingpisdiese mpfslialoire biopempapibleyut pefmblysysoluble in
acryl ates, polycarbonates, polyam des, polyim des,
Y apdtissugsdhasisyige eantes s contret widhn - Fuirtheratt isghefpresdafiat the
%ge insertabl e nmedical device provides a nunber of
{Pa it falyicated ofje matgdal ithet dasp Betdausa irfitation trtbapqutiowmif dierege that it
for favorable rel ease of one or nore therapeutic
QY bysomegspegls dhs ingrrable maskicabidayice és fakridated Gomednétal ot Hiby.
eye, it is desirable to maximze surface area while
Viptaks thah eancheaisqdd dabricast the plevicsdndlids platinem.cgald, poumeshchs well
the distal end of the device fromentering the centra
ictgametelsspeh asgenivm, pellpdipmsiogiumpruienive, tlowtm, iicket, had glloys
(&ﬁ%jent's vi sion and increase the risk of damage to
s¢ Betlsasurh astnlesy sfeql ditanivnalpiskelenitied alleyg.aopdleshromeetioys,
the device is inserted at the gars pl ana, the distance
ToP3FHUR allovsap plagpumyjridismpgfloys. One exemplary alloy is MP35N. Other

materials include ceramics. The ceramics include, but are not limited to, silicon nitride,
silicon carbide, zirconia, and alumina, as well as glass, silica, and sapphire. Polymeric
materials can also be used to fabricate the device. Exemplary polymeric material materials
can be pliable and include, by way of example, silicone elastomers and rubbers, polyolefins,
polyurethanes, acrylates, polycarbonates, polyamides, polyimides, polyesters, and

polysulfones.
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the pars plana to the central visual field is about 1
cm A device having a non-linear shape al so provides a
whiokti23106 anchori ng system that can reduce unwaert/@82006/019295
novenent of the device and/or unwanted ejection of the

device froma target site. .ffpr exanple, the non-Ilinear
shape of the device requires mani pulation in order for

it tChe@on-tinmayewpé efhe nsartablg eredisalidevi¢eprgyidesq number of

coi | -shaped device would require twi sting the device
adudntagbs, Suvk agipeieased hefage aenprioviding fndavomble rgigrsaof eneer mpre
the insertabl e nmedical device can depend on the.
thppiebiiedgen(s).ofn casee wher ithealevighis inserteddy the eys didhdeablown

in Figure la is used to deliver substances to the
posihize hwfcchenvisie lofitingde lepgth of the deliesi ie erdesto gy eif de dista) end
designed for insertion through a small incision that

of dpuderiesiiérewntoringthe santralrvisyalffistd, wbich may reshlbiuiad spfgipthe
the insertion procedure has be conpleted. As such, the
mhierit's visios apd infreasa Bleyrisk nEdaregeitorthe rgligHisaue and fans fappple. HEpr

is no nore than about 1mmin cross-section, for =
ewaple] when therityying isfinserisdeds he pa1d pi8a, fp digangp Som theinsertion site on
dianeter, nore preferably Iess than 0.5 nmin

¢ pareplera.to Aecortel vigia) field fabeytdsgrL sect i on of the tube

or wire form ng the body nmenber 2 is preferably no

nor e 4 Heticedtaving a bamringar ghapmadtogrovidgs epuidi-ip pesheripgegystem that
range from about 0.25 mmto about 1mmin dianeter.

dub ralupr miventadhnpyendng ofthedeyics and/gramwhriedjecsion gf the devipgdrom a
0.5 mMmin diameter. As shown in Fig. la, the |

tagat site.nBarexdyenlss thetpbdinea shape ef/the fAeyiqeaequirehmapipaion i} qrer
a circular cross-section. However, the shape of the.
fooiyo brambevredifiomyptarget sife (%%l aa9i:sharsd dessiceripudd regiip twisting the
alternatively have square, rectangul ar, octagonal or
dviseputof dwsy®ect i onal shapes. |f thematerial (such as

a tube or wire) formng the body nenber 2 is not

cyl i nBireidimensionhand capfigusationy efshesinesralle medigal dpescan depend on
section can be used to approximate the diameter. \Wen,

ths epblicasion ef the devieeg Aires ardgviehmclhasshawn BrFighe hbis vsedfio deliger
eye, the body menber 2 (referring to Figure la) has a
$ubstescrs 10 he)popterinnchamsbes pbike phigl the Aevieds P@gra&imeézgneéﬁ%r 6.
The length (LI') can be less than about 1,5 cm or |ess
inbraiontthiQughng smealldngiviert atagsures fgwioneo suHeelor fobgl slogie, after the
0.25 cmto about 1.0 cm The length (LI) can be such
nbrationiessdurp Basiesprmplefsdr 45 Bish.ghe denice Frguefensbly peidedithrgueh an
outer surface of the eye, the proximl portion of the
ineigipn that is no more than about I mm in cross-section, for example, ranging from about

0.25 mm to about 1 mm in diameter, more preferably less than 0.5 mm in diameter.
Accordingly, the cross-section of the tube or wire forming the body member 2 is preferably
no more than about 1 mm in diameter, with a preferred range from about 0.25 mm to about
1 mm in diameter. More preferably, the cross section is no greater than 0.5 mm in diameter.
As shown in Fig. 1a, the non-linear body member 2 is cylindrical in shape, with a circular
cross-section. However, the shape of the body member is not limited and, for example, may

alternatively have square, rectangular, octagonal or other cross-sectional shapes. If the
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menber is positioned within the posterior chanber of
the eye. Thus, in sone specific aspects, the invention

w@e@eilekase an i nsertion instrunent and net hods POT/US2006/019295

rotatably inserting a non-linear shaped nedi cal device
into a target tissue. The dgyice has a proxi mal

portion including a head, and a body nenber with a
nfakeeil (wdh ab @ tudb sit wire) femgngth¢ body nudmbebdismoticybindsipplpthe largest

| ess, or about 1.0 cmor less, and preferably in the
dirsdigien bf ihertralsaadtion catheared to approximate tig dametThus, in

nore specific aspects, the device has a width (W) of
aboutWRenTisei delivhempsnts trtble prstetier dlomperiod the gysaihgtbady member 2
the range fromabout 0.2 cmto about 0.5 cm The
(iefesgid fo Figuienia) hasmiengthdE 1t fhem s prowinel ¢ndvieiis digal cedf. The
facilitate the rotational insertion of an insertable
lempdi (©4) cad b lesethinrrboutd . & am.cedess bamt .0 om, 4nd prefathpipthe yapge
many aspects, the insertion tool includes features
fidnadbounizSounetoabpe ¢ 0o f The Aengthr(E&) cap bhsysh dreewhen thedigtple
context of the present invention, these features can
pogtion 9 the iherdi Svibults eleloptepsurfage efdhdbiyasthe praxiwial pergandthe body
features. Conbi nation of selected features can provi de
nxahated isipesitidned withio theposttuiordhareber af the et ur es of the
insertion tool, the benefits of which wll be seen by

t he sRiukliesbmesseeciffaspdets, e wivertion Pravidss freiaseyticagnsgryment and

I nprove aspects related to the precision of the
rhetbas forgotatpbly eating eemeingr shpped medispl dsvice e afargpidigpue. The
device, and safety of the insertion process. Wile the
dbeick bas a soxies poitioe thehiding hiears ard 4 kody membprUEYR Pro¥imakign
be used just as well as an instrument for the renpval
diftaldengidiLt)edf ablew 1.6 emfar dass, @r pkovtybP cryior tessaprdaprelgraplypn g

of inplantation.ln one enbodinent, the insertion
rangtiramantt 0.2 fcinudebow 1 Hreoxi Thak. ibsote spepifioripestseihe flayice has a
portion. The distal portion of the insertion

widgit (Wirefigbohielss em holassi ang tivefupbly hase Widthar thsginge g agout 02
piston (e.g., a shaft) slidably disposed within. In
dnhtosabewtidcdinent , t he di stal end of the piston can be

ext ended beyond the distal end of the bore. The distal
por t i Bire indertioh énsprimsend nf the presait i ventior eanr fpoilfatgthpgatational
conprising a plurali tdy of radially expandabl e and
inemtionacs i setable mydical deTiaeings) aerget lpgation infthaopdy s Ingpgpy aspects,
define a socket into which a proximl portion of a

hre dlisertibn Welindedes foaturys thsk erserepaRpct of g agefippyprgeess. n the

context of the present invention, these features can be used individually or in combination
with other features. Combination of selected features can provide added benefits to the
fundamental features of the insertion tool, the benefits of which will be seen by the skilled
user of the device. These features can improve aspects related to the precision of the
insertion process, ease of insertion of the medical device, and safety of the insertion process.
While the device is described as an insertion instrument, it can be used just as well as an
instrument for the removal of a medical device from a target site after a period of

implantation.
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insertion process. In many aspects, the fingers are
configured to circunferentially enconpass the

w@eooepbkdny of the proximal portion of the nediel/US2006/019295

devi ce. The securing nenber is capable of both
engagi ng (hol ding) and di sengagi ng (rel easing) the
proxi mal portion of a nedical device in a manner
sui t adheng gpbadineen, dhednsersion insirmment irichdesenptoxnalemizntandf
a_ nedical device into a target tissue, such as the
éhatal pajior nHeeglisig peitien pfthxinsrationjostiuiment foé a Aodigihadng srhianer
entire device is substantially stabilized by the
ibREsend p istonde g+ ushafi} slidatly disposed widiject s, t he securing
menber _of the insertion instrunent is generally is
ar r ang &tthisgribadistenipthe distabendwi the pistinreah be extandechizyomoifthadistal
collet. In the engaged position, the inner wall of the
58419 thebere nphectigd portipe o&]@g@tpg inchidésad deguring weemdber c@ngirising a
the internal dinensions of the socket are reduced.
WreHity pfgadinlbsexpendahie prd confrastible fiagae Viteelirgitpbifaers can define
t he socket and the securing nenber is in the engaged
apekst inforpehigh apyerimalaprsion ope medioal devigeuan die plaeedped hedhéuring an
of the device and secure the device within the socket
FFSCHIRR PLOgeser infppnprassess, thesinigpis eieannfigunyd to hiscunditrartiabinal
insertion of the device into a target site. After the
gerppassihesrerpiany R preximal toytiqured etmedicaindesica t ar get
site, the insertion instrument can be actuated causing
the sdBUFSCHEGTRARSE iscapable of hoth peaaging Giniding) enddissadaging a
gjsenga ed state. For exanple, in sone aspects, the
sletsine glerPé??%‘é?l ppdion of aperbiep! diviqedn f yajner putable fathetrotational
the distal end of the housing. Upon extension, the
fseret adplasgment cbymedica) deyinevptp @ targs Sese.isngh ap theteye By

proxj mal end of the device beconmes "unsecured," as the
PhERgIes e ppariaal parion Pl 4 deyige.tha entiter dsrrice Fresubsentizlhy) stabilized by the
When in a di sengaged state, the proximl end of the
ALEPR BT RPl-ce can be gently separated fromthe

securjng nmenber. In one configuration of the present

i nventd 1Bese aghsels;ithisweruring memben Crgf iheenertiondistidment as gingdlyl is
gortion that js tapered. Preferably, the insertion

THOEF] frdprctipnie aqnaanasigpilapiorthat ofa eplieh lamhepunganed posiivesthe
fhat gradual |y becomes smaller towards the distal end.
FRY R Hie hentngwmpiasess be dnserhirdislly invvard, e thointepwl nt ed
$ha@$, whi ch can be very useful for visualizing the
TSRS Shihs Perkelsacrsdused cWhesethe preriatahportipreofdiiesdentice is placed in

ﬁort'on havi ng the securing nenber ‘
e socket and the securing member is in the engaged state, the fingers exert pressure around

the periphery of the device and secure the device within the socket of the securing member,
sufficient for the rotational insertion of the device into a target site.

After the device has been sufficiently inserted into a target site, the insertion
instrument can be actuated causing the securing member to be shifted from an engaged to a
disengaged state. For example, in some aspects, the securing member is extended distally in
relation to the distal end of the housing. Upon extension, the fingers expand radially

outward. Essentially, the proximal end of the device becomes “unsecured,” as the fingers
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provi des adequate strength and stability for holding a
device in place during an insertion process. |In one

weniwedeiment of the invention, as shown in Fi guP€T/BS20061€19295

insertion instrunent 20 includes a proxinmal portion

(user end) 2 1 and a distal_fortion 23. In some

enbodi nents, as shown in Fig. 3, the proximal portion
gxppnd rdigdnputyenddpnt the bentrateanisa When hed diseapabeo pateathe profiyhal

a user, such as a surgeon or other individua

pest g dherinssgged drice nandret geotly spoatedsBom Theaeafiag eembbe

proxi mal portion 2 1 of the insertion instrunment 20

can bl werbifipyratidn efthapiasndhentiay thegnsanipn s3ap@ent includes a
suitable for performng an insertion process. The
Ristabirostiondhat frdeneredl. Srafphldy,dhd insediondestrusbietihes odistal portion with
al ternatively, can have a shape that is designed to

&t Qi dimeter hyt gradualip becompssnpilerttheardsibe distaheudd Thédistal end can
exanpl e, the handl e can have rai sed portions that

Berebuie have 2 genigal prpaindsdshapebwhicle cangpeivpryossefulfer denaligisg the
using fingers. The handl e can al so have a textured or
paarti@ypesysssuddserthed bereine dbe distsll oppadeviog the seudas@ember
frictional forces between the user and the instrunent.
RYidesqdequatgfstrengtlf and stabidity foehaldied aiflevick it placeutseing arsinsertion
weari ng a hand covering, such as |atex gloves. The
pPeRt-nmal portion 2 1 can be fabricated from any

suitable material, including plastics, conposites,

cer amiiege empadithent ofihe inverttiah, aalshawsin Figareslh e icesies inistrument
is preferred to use a material that can be readily

40 iaplpges 2 pepximad portigm Mstrend )R} ahdatlisahphirdm 3¢ ds samesembodiments,
steriljzation, such as autoclaving, or by irradiation,

a5 38918 Figh Anthe prioxiail pertiem2! ip ponifigurethrtieqednually held and operated
sterilization, such as ethylene oxide sterilization.

e wehgich agg aisgacn er piherdidividushpdstortning desdidesiopprocess. Therefore,
fabricated all or parts of handle using plastic

thepreximg] rortien pdrpfshe in@gion sfriment £Ayan tervdnfidwkadian @ handle having
The handl e can be of any suitable | ength and outer

Wy shape aiitablg for peefornipg ancifsertioh erocessh Ahohasdleaun Imye a simple
length in the range of about 10 cmor 11 cm can be
ydindricalshape)op, aliemftivelynprarhave 4 shapegbatiindemgbdidd srgbmamically fit
rotatably inserting of a device into a target site.
pertiasp pfthe yssr”yhandh Borgixemple, thokanille sarpiBve oriseth porbiomsrtiost ke the
portion 2 1 and distal portion 23 of the insertion

yserse pargsrbetie grip ahthp deviesribing fingeds. fdve handlaenatsnhavea textured or

support unit (not '
patterned surface to reduce slippage or increase frictional forces between the user and the

instrument. This sort of surface can be useful if the user is wearing a hand covering, such as
latex gloves.

The proximal portion 21 can be fabricated from any suitable material, including
plastics, composites, ceramics, metals, and metal alloys. In some cases it is preferred to use
a material that can be readily sterilized, for example, by heat and/or pressure sterilization,
such as autoclaving, or by irradiation, such as gamma irradiation, or by chemical

sterilization, such as ethylene oxide sterilization. In other cases the handle can be
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shown). A support unit can serve for steadying the
insertion instrunment 20 if it is desired to mnimze

worooeli2sméeat e novenent associ ated with i nsert i PCT/O82086/019295

devi ce as woul d be perforned by hand. For exanple, the
proximal portion 2 1 of the.jqisertion instrunment 20
can be attached to an armof a support unit that can
gispesdble by BdiricatedisH ionpprtsle€hatidtuaing plastici materRB, ofch bh&BS,
i nsertion instrunent 20 (along with the attached
deflerd¥)anil RelpinPt. Gblie dpndje wintbl of 4y shiteberleigtinendionter diamétaiefor
eye. The entire insertion instrunent 20, or in sone
Bses &'or ¢xgmplgi shaaglle pawing olen@B inothe tahge éfabart 110 an or 11 cm can be
instrument 20, can then be rotated nmanual ly or
autigHaty uefil wheg atlizgid srmstbeds foabowplytivseping of dléevicetinto a target
rotational insertion of the device into the insertion
8fx e of a target site, such as the eye. Referring to
Figures 3 and 4, the distal portion 23 of the
i nser AlterRativiakyt thei stat partian A3derboloursiimgl RAicand apd distainpoRifon
slidably disposed within a bore 26 of the housing 24.
Fhef the weestirndastrumaeti20¢en be efgurediyr stiantoeent 82 sappdrt @it (not
distal end. (In Figure 4, the distal portion of the
Fhes@)-t 4 SPPPIh BRI @apserve fos stsdlying thesinfertohuimsiragertt30 if it is desired to
portions: housing 24 and the nost distal portion of
miyim iz gu¢linynate evemsnisAssnyiated 2vithens@@ion bfia davibe s tvould be -
denonstrate some enbodi ments of the invention,
pefosnehydiand o eeanpde, Fieguaxémal postiae £ & pfthe meerdorsingttument 20 can
éégtion i ncl udes the housing 24 and housi ng nozzle

tipchpd éo e of dgppperhivet thazai beadimted tabrplguheadistalypoaion 23 of
fingers 29 (shown in greater detail in Figure 5) that
the &iseréeriingtyimeacif(elong witl theattiched davicenig@mraxmity with the insertion
procedure. The proximal portion 2 1 of the insertion
yisoptherrent TEentrg insprien indeuragnt 3¢ top it somg crrecthadisehpdriiat23 of
all ows the user to cause the securing nenber 22 to be
o ingertighigsyeyninds sanithan, be refatsd menuaitp ociutraratisally\heatisctidsed
securing nmenber 22 is in an engaged position it is
hedrvaie Broxide fog giatiopa] inserion of thi Béviqe inth thetinnessio Fitexdf attivget site,
housi ng nozzle 28. That is, the actuating nechani sm
wehasthi@e the securing nember 22 to be retracted at
| east_partially into the bore 27 of the housing nozzle
28, fRfferipgtotiguresi3ngd dsthe disigl partinm 25 of theiimsgrtine mvewm 2
into a radially contracted position. In this case, a
ip¢ldes heysing o ﬁv%mstew 2%sligably dispesedhiwitein p bare@d of the bodshng 24. The
socket of the securing nenber 22 to securely hold the
RIE 8 inghdp 2 fruringamemban g2 pfsslistal end. (In Figure 4, the distal portion of

the insertion instrument is shown as including two portions: housing 24 and the most distal
portion of the housing, the housing nozzle 28. In order to demonstrate some embodiments
of the invention, reference is made to Figure 4, wherein the distal portion includes the
housing 24 and housing nozzle 28.) The securing member 22 includes a plurality of fingers
29 (shown in greater detail in Figure 5) that are used to secure a device for an insertion

procedure.
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22 is in an engaged position. In other enbodinents,
referring to Figures 9a-9e, a portion of the securing
woreovbaesing | ocat ed beyond the distal end of theCchosm0e619295
nozzl e 68. The distal portion of the fingers 69, which
i nclude the socket, do not.gmter the bore of the
housi ng nozzle 68 in an engaged state. However, a
pr ox iTimlprqxom4l ipomiom? 1 ¢fHlee ihjertiparisstieMentr28 caii inplodead agivatiyign
the bore of the housing nozzle 68, and are configured
niicshadsms that dlews thel use tocawse tlzecedusing arembripte boin apfengaged
di stal end of the fingers 69 when noved in a proxi mal
pasitiec th comeembtidgheants, whengbs seoningmeesiheril iy &l ap enRep@positioy it
back to Figures 3 and 4, the actuating nmechani sm can
iglosatecca lrmet pattiells within ihedporeedifio the Rousing vezlex§. ehgtbig, the
distally fromthe bore 27 of the housing nozzle 28 to
agtudiirgengbgech poshuse te scanting membera t4 bengegcted20leask patidllydnto
radi al |y upon distal novenent of the securing nenber
t@obor¢ 277 of thk lsemsigauedleg8sforcingrihe firgersi2P ofthe secpangygerplsy 22 into
constrain the head of the device and the device can be
arredigdiys@dtriataimotitien. Jo dletasen b prorinal pettipn Alp desiepeqn bp placed into
Any sort of actuating nmechani sm can be used to cause
thdrckad veilre secutig ménebep2Stocecupdy hold theelevies wepniaraseing member
inrelation to the position of the bore 27 of the
Rosmiangngrged bwitR8. However, to denonstrate aspects of
the function of one enbodi nent of the insertion |
i nst rluméiet erRgodirneatst rsferringi t gigttes O2-Pp aiperiion of the spghEnegngmper
one enbodi nent, the actuating mechanismis a part of
it Foeatpd beyondithe istat dndof the howsingtnezlé ¢fs ekbeidisial peigen efftafingers
20. Referring to Figure 3, the proximal portion 2 1 of
@hehich istude the spakst damns paterte hate pliibiekousing persleHdtin o) gngaged
cylindrically-shaped handl e 30 having a substanti al
staté. | Malwdvem k pyoxisipd pertiorhedltheoiinges 98 arerstispesed m‘r.hmwthfebqﬁwfdgee
30 can be attached to the housing 24 by screwi ng the
Ipneing nedzler anid ore coffigured thenuss e raipl enptraction er expatsign of the
portion of the handle 30. Alternatively, the handle 30
distel ehd abthe Gngeds Qarhep mozed injatraprymy idiedion pedigpldiggiopo
Figure 3, a second piston 35 is slidably di sposed
wgkpettivelst he i nner bore 3 1 of the handl e 30. Movenent
of the second piston 35 in a proximal-to-distal
di r ecRéfoming hackito Bigerat Benddy theepteetingmechaniggeeapialse Fapse thad
a distal-to-proximal direction, as indicated by arrow
securing member 22 to be extended distally from the bore 27 of the housing nozzle 28 to a

disengaged position, wherein the fingers 29 expanded radially upon distal movement of the
securing member 22. In a disengaged position, the fingers 29 do not constrain the head of
the device and the device can be released from the socket of the securing member 22.

Any sort of actuating mechanism can be used to cause the movement of the piston
25 and securing member 22 in relation to the position of the bore 27 of the housing nozzle
28. However, to demonstrate aspects of the function of one embodiment of the insertion

instrument 20 the following description is provided.
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32', can be caused by actuating a trigger 36 di sposed
on the outer surface of the handle 30. The trigger 36

wa@anechesiact uat ed t o cause novenent of the secopdI/psEDEONNI295

35, which forces novenent of piston 25. This novenent

can cause the distal end of_3he piston 25 to extend
beyond the distal end of the housing nozzle 28. The

ext endi gne cotbodimentlihsiethatiop chedfantsueis ppat efth&Foxima@stion 21 of
the securing nmenber 22 to nove distally in direction

B insgrtign disteined §@ dR gfoing footigurd3,shd proxitmaBibritai 1 the insertion
provided on the proximal end of the handle 30 to serve
Astramensdy ishudesl asubstaptiallyorylindrizaleshepel Handit 60 hBAngsasubdiaitially
one may adjust the travel of the second piston 35
wrlindrienlly+skapied haltovpbiones bak 36 Thedtentia At ban RQutadhail ® thelbusing 24
al | ow one to adjust the novenent of piston 25, and
Prieqering the proxingil perdipn of the/lelusiog 24 reo e clistal peytiorofiss hadle 30.
inrelation to the distal end of the housing nozzle
pernativielynthe andla30ragd Apusing 24 atri e umBetyiicem such as

this can be obtained from Runex International Co.

( Pr oduReferripe toigigg 3,1 sequing piston 35 iedlidghdy dismeeddithin the inner bore
i ncludi ng the handle 30, and the distal portion 23,

? hed thefiendle 8 feMosersint gf thesecospisiem 56n perixekltedisaldirection, as
ot her in any suitable manner. For exanple, the handle
Bdicatpdbhatesy Hg rerectivaly; lsed 2 fistelsid @bximal alirdeions 2 iftkcated by arrow
screwed into each other. This allows one to change the
15 pren 8¢ cavsgidiyerceting rattigges 3 G dispstveah thootttreudics éithe handle 30.
Eortion 23, or vice versa. The proximal portion 2 1

Picfr 1g5es f @ Fandis petugad Fagse moeménh of theiseeontd mwsion 35, which forces
beconnected so that the actuating nmechani smdrives
REVEEIeBRE Piston2ie This sraypmens canrpaetie tendistd end of thepistbt 251y ekiand
correqunding movement of piston 25 and securing

brypaskihe distal end of the beysing n8zzle 38, The pxterisemrod thealisd edd of thespiston
di stal portion 23 has a tapered configuration (shown
ZscapssethgiseuEng pepbsr 3R tomotehstiityus flireytion33 to aRiisgugagedosition.
or the distal portion of the housing nozzle 28 of -

Fi guré senuild can be prqvided anthe preximebendtod the dianddy 30/t serad dsze
the insertion process. That is, by having a distal
1581staplg top For e sgcqnd pisirasa do teiine guay atjugnhe travel af tersewad
qQbserve the insertion site wthout significant
Rt Fuithipthe innghbara ! efithe kendlp 89 .t Thinca3llow ohde adjestitice .
Referring to Figure 4, in some specific aspects, the
BevEpaHt of Rigton 213 theentse thy distsr avel Pfhe swpering membar220n t@ation
di.amet er of about 3 mm |In other specific aspects the
ta HW_QS% endf tlﬁd}opi;lgg]nqule@ﬁ.eA@ia@@havp)grap iaginatdg npthaniym such as
jnsertion_ instrument 20 (for exanple, housing 24 of
t @iﬂlrt@ oftaingd fomRugnpx dpternational Co. (Product ID 12-001 T)

The proximal portion 21, including the handle 30, and the distal portion 23,
including the housing 24, can be connected to each other in any suitable manner. For
example, the handle 30 and housing 24 can be threaded in order to be screwed into each
other. This allows one to change the type of handle 30 that is attached to the distal portion

23, or vice versa. The proximal portion 21 and distal portion 23 of the instrument can be
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di aneter of about 6.4 mm Preferably the distal end of
t he housing nozzle 28 is constructed froma strong or

wharodaedade mat eri al , such as stainless steel. FPQUUSN06/019295

9a-9c al so show an insertion instrunment having a

tapered distal end. Referridqpg-to Figure 4, and as

di scussed, the distal portion 23 of the |nsert|on
Paraeqiadre Hat the aguasing epkanismcirygs mevereni of ghemistas 23gn direction 32
nozzl e 28 having a hollow inner bore 27 to a hausin
regulies in SefresPeing SV VPRRIE of pPisipr 2D@1d steiigg mgabey2edi direction 32.
arrangenent may be useful if it is desired to use a

housi ﬁgﬁ meferredeispegt, Hieiistg Pertian P4 kasaripese senfioyistien ehepvmas the
correspondi ng securing nenber 22 that is sized to fit
digial pogtian of %goms%n@ sy, ar thgdigtalpogion of fhaélﬁlésalgt@wﬁ%% of
housi ng 24 in any suitable manner, for exanple

Eigpis ) gt eamallon thsiupry thbester wsuaBzedhe sartinn miengss Hbatza by pgying
this case, the bore 26 and bore 27 are continuous and
aldstahrortioni?d Wiy tansrrdrconfaguration, th useran gbsspvarthedBiertion site 3

of the insertion instrument 20. Wthin the bores 26
Wifbow sigeificanhebstgsiien Fgm by distal porion 44 ofbe deving: Referring to Figure
slidably disposed piston 25 having a proximal end and

4, iy pypepecdtirspemtrethe dista! endeot a}e@a%mgerwazlﬁfw tapess [ %ltoaw is
formed a securing nmenber _22. The proximal end of th
piemetenofabout 3 mny e‘%@gﬁ’ﬁ greeidg aiPSCtéthﬁ gpn-tagerghpertior gfithe distal
within the bore 26 of the housing 24. The rOX|naI end
pertiemes ¢fitheipigriion insgumens 2 (for @‘&m@gnh%‘é"@% 24 oy id gy 4)hys an outer
t hat they can be connected and unconnected as desired.
fligmgisr ofjap@it AA Mo Prglpblt the digial sndobihe heymeneeslq tibls cogsigucted
configured sqQ the distal end of the housing is novable
framyaefrents o harfgnet metcpipls ush 2¢ MBS Ravi ng a di st al

portion with a securing nenber. In thjs arra

the fFigyes L-Yradsoshayap aﬂa?raw} PStREIFRT e ing BF@G}&H glsta nd
expandabl e, dependi ng on the position of di st g

end oRelenise Fﬂali}gvlﬁé g a5 discisedribs distelportipngp QF the H&er&}?n

t he secur er. Preferably, the piston 25 and the
Hstruent 24 @ng’a Fﬁ*i'é‘&‘i Biatiaring PousiE nersie876vis @ helowHBRRS Pprg 27
24 and are self-retractlng That is, . insertion

o fsOR B o 5 @ AR MAERR95H 26 [t e YECBTRPIHMSY fuselul if
35 in direction 32, thereby forcin ton 25 and th

i desiedtoue haRREIZHIR 28 heq e S&F@@fne F\ARPEPSPOR RS
spelclsl’lrtmognmézrr?be?QZd thétithlse 51Qed to %t the cr>116 ' %ger}%(l:lgmé nggletzg ecano lgeI agt rLed to

the housing 24 in any suitable manner, for example, by screwing the housing nozzle 28 onto
the housing 24. In this case, the bore 26 and bore 27 are continuous and define a hollow
inner portion of the distal portion 23 of the insertion instrument 20.

Within the bores 26 and 27 of the housing nozzle 28 and housing 24 is slidably
disposed piston 25 having a proximal end and a distal end, where on the distal end of the
piston is formed a securing member 22. The proximal end of the piston 25 can be connected

to a nut 34 which fits within the bore 26 of the housing 24. The proximal end of the piston
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position when pressure fromthe second piston 35 is
rel eased. The self-retracting feature can be achi eved
whgoospeiing- | oadi ng the piston 25 and the nut 3BCT/BES2006/019295
exanpl e, and as shown in Figure 4, a spring 37 can be
pl aced within the hollow inngr bore 26 of housing 24.
In order to achieve this configuration, a proxinal
Pomditiemuo$4 ¢andatedisidsgo it thegncande eometgod smdtuhamnécsed as
| arger in dianmeter than the bore of the distal portion
&hiredne housi ng 24. The bore of the proximl portion
has a di aneter which accommopdates a spring 37 and the
nut 3k.anTHengive bepactAbe msartigaissrunteniis ginfiginved sathe distal end of
di aneter of the spring 37 and be attached to the nut
B4 houFing ishowable invelatiopioghayrist@b(shaft) hetings distalgoetiod vithen
in direction 32 to force nut 34 in direction 32, the
secrrin@dnepap rle deesrapfement tedigg 87 arealsd radindly setractibthgand
menber 22 is noved in direction 32 to a di sengaged
Pozideblorepaniimg op thepesitian dfithendistdl end efttbenitbuging trorlaBd th she
W t hdrawn, the spring 37 causes the retraction of the
digial ed obthelsecrgngmiestbon 25/ securi ng menber 22 back in
direction 32'. The securing nenber 22 can be formed on
t he dirsfertblyethe piston g6 stdghe 285 34 Tveogmciad mithin tigrioes 2625 the
includes two or nore fingers 29 that can be extend
IpusinmP4 gndiare seliireftaciing. tThat ik dnseition alstremeht 89 canlbe actuated to drive
i nstrument. The securing nenber can have any nunber of
seeang evkstonrdd riedirestion 3Rothetsby fopeied wistainyanditheenus 8¢ torbiergven in
menber 22 has four or six fingers, and nost preferably
diggetionf32radper Hlowavse thei pigier 25 2 theonuh34 ¢ue rgperct iph éreyoriginat he
socket of the securing nenber 22, and contact the
Resibign when pessue Gamdlie seprmdPisianc if felpased x Angiel;retiretiny @yre
when the securing nenber 22 is in an engaged position.
e be enkievehBowring:leeding tha distoaf26 and thg nut@4FFguaxemple, anfes shown
piston 25 having the securing nmenber 22 at its distal
i Higureefs a apring 3t ean tebi pdaved within hethollgw drevaictroad 26/ofduradin gt
towards its proxinmal end (where it is threaded into
t he riatrdzato aglrieive|thip eraigaration, g prixinad porGordof tivhismeing24 bra have
securing nenber 22 is forned. That is, near the distal
achoee bt it lgezepingiametep than thedorsof éhe difitzd prertion ofghalthusing 94. The
increases to forma bell-shaped distal end. In order
hore efdlreanertimaltpertion hes i Eameser wirich agewnmeratsk a spring$@ eud thagut
menber 22, an exenplary process for its fabrication is
e stheiptséan 25Ret pass thrpyeh the fingudismeter afitfe spdngiFomfl be attached to

the nut 34. Therefore, when piston 25 is actuated and driven in direction 32 to force nut 34
in direction 32, the nut 34 compresses the spring 37, and the securing member 22 is moved
in direction 32 to a disengaged position. When pressure from the second piston 35 is
withdrawn, the spring 37 causes the retraction of the nut 34 and the piston 25/securing
member 22 back in direction 32°.

The securing member 22 can be formed on the distal end of piston 25. The securing
member 22 includes two or more fingers 29 that can be extend distally in relation to the

distal end of the instrument. The securing member can have any number of fingers more
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fabricating the securing nenber 22 is to create a
bore, or a series or bores, in the distal end of the

w@e@baesi2®, thereby form ng at | east a porti onPOf/US1066/019295

socket of the securing nmenber 22. Preferably, the bore
or series of bores is made iqy.a piston having a
bel | -shaped di stal end. For exanple, a series of
hap Gy butipradtrgblythe $eepringaresdec2erhab fouc presit Buakersnartdhsost
di stal end. The extent of the boring will define the
pisfeedbhyclor fofzensh@he fngers foval the paripherg ef he 2@ ketaf tHeBecuring
securing nenber 22. After distal end of the piston 25
asby@2 yrod sentent thetpeoxdredlippision hithe deyicet(foo fxatripée, bexd U o) wign the
menber 22, fingers 29 which define the outer walls of
sequringaedueiier ghis iben dngegeddoditioncut ti ng axial slits 38 in
the distal end of the bored-out piston 25. The nunber
of ax]ngomg leinbediments, ohd tefertingd Figne Jothe pistonl 25thavihgithe seciiting
of the piston 25) that are nade in the bored-out end
wempha2 i istdiviel 28d lhasan deiki diendtérghan isrgoearalbyf snfallergewsdsAs
present in the securing nenber 22. For ease of ‘
prapirabadi(where ittis theppdeddntp thefuot 349 end largeredt @s distabangywherein the
nunber of axial slits 38 in the distal end to define
femey ingfoesgrber 23 i formed.nblkagisfieatbe distaloend Phithe pistour2 nibe outer
menber preferably has four or six fingers 29. The
dlapeter gradyally ipereasenialfommn biilisharled distabordi on) of the axi al
slits 38 cut into the bored-out distal end of the
pi st ol opdr odemengratefeftiaeofione degigne the starigg mewber2Ren
fingers 29. Inone exenplary enbodinent the slits are
eumplpauecess for infbriration ip desdiitetl aReferihe ¢d Figtwe Sbareaukthod for
gjstqn. The width of the cuts is preferably in the
hiiggtingthe asuiing oeBT AFistocraioy bore.ob a geries Pi yuesein@hestivalsnd
a view of the securing nenber 22 and fingers 29 from
ofile rivten 20> therelly &frminget lepss @ pertiomof thestoekatefithe seFhing member 22.
fingers 29 of the securing nmenber 22 are resilient and
Riefsralily) e beye exssaintiofrbatts il mage ina pistonihapfingre teHehaped distehayd.
menber 22 is in a disengaged position to rel ease the
o 63anpda. 2 sotigs of pragrassivielysme ey botes canrbs eropted inj the distal end. The
target site. Accordingly, the fingers 29 will also be
ankofithy kasing walk defing giedhiFkpessrofithe daterplevalls Kiingss @AY éfitlep securing
menber is in an engaged position. Referring back to
TeeReF 2.4, in order to formthe securing menber, an
insert 39 can be placed into the bore that is forned
i n t heftegidisiah pndeg ghefisteriys hes e lpredasmit tol definctive serkp@é ths securing
the insert 39 can be fabricated to include one or nore
rgenaken P1. yingee 2 hiyhich pefing the oxtes walistab e sbeket can be formed by cutting

axial slits 38 in the distal end of the bored-out piston 25. The number of axial slits 38 (slits
that are parallel to the axis of the piston 25) that are made in the bored-out end of the piston
25 can define the number of fingers 29 present in the securing member 22. For ease of
fabrication, it may be preferred to make an even number of axial slits 38 in the distal end to
define two, four, six, or more fingers 29. The securing member preferably has four or six
fingers 29. The depth (in a proximal to distal direction) of the axial slits 38 cut into the

bored-out distal end of the piston 25 can also define the general length of the fingers 29. In
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Figure 6) that contact, and are preferably insertable
into, the head of the device that is held by the

W@ ewantyige menber. The insert 39 can al so be forPoEUS1006/019295

have a concave shape to match that of the shape of a
head with a cap configuratiofn._ The tabs 40 can be

useful for providing torque to the head when

pist xeinplary| enfbodimenti the disird @ abamt 2.8 eunt ingethd distal end of the bored-
instrunment and for stabilizing the device when engaged
ittpistanh dhe wisldy ofrie ewisribpueferabiyein thehrange € atiolit B2 s ts @bdued.s
in the bored-out piston 25, the distally-facing

por. thighe @showhe viewsd tie sg@iride friember 22hed fingexd 29eftone the dizfal end of
the socket. Wen the securing nmenber 22 is noved in
theinsertipoinst8ent. ne out er portions of the fingers 29
contact the inner walls of the bore 27 of the housing
nozz| éhefngand9 pbidle sdchyngepbee 83 atehesiliehingd ps: aBB,to expand
exerting pressure around the periphery of the head of
radially ewtiverd whth the s¢ciengmembéri2g ivie aidisengagedi posigont nelede the
fromthe housing nozzle 28 to a di sengaged position,
priesinfal engef & dvicerthed isdhdeytedingentdrgetaiiel Adverdiegiy theffinghre 29 will
devi ce beconmes unsecured. Each finger 29 has a distal
e e able tepentract prdiptiy imlvarg wher the seciifre myenaber iveh arporghged position.
of the finger is connected to, or integral with, the
body Béfetring bgsk $e Biguedsinsindento form fhe gesnanginemban, andnsert 39 can
enbodi ments, the fingers are at an angled in relation
banlpdee ingkthe base thahie fpyimsd orthe distalomd ekerpisai 25 .eizonhe apetts, the
the fingers are at an angle of about 6.75 fromthe
asgrs39oen bhiabridated dminclpde ensrae mepdbigallytfagngiebs 4Pgakstrshown in
fingers 29 an exenplary length of about 2.4 nm The
Figpig 6y batccapiadieand proyuaefprobls inshitghtesntoothé logad ofiths devi @t thawist Held
a desired geonetry. Various socket geonetries are

Bothe easpiingtreanben nkheansga 8P candlwrbeSoroikd to lysoareancyveshapelie
chosen to according to the particular shape of the

wptel theteaf thersbape ef ghead yathd)cap fonfigerations dihe stk ¢0 epmdhie aisdful for
device. A cross sectional view of the geonetry of one
ERuAHE rquedoibir Beadgthen rajationsliforge iventlisd tadhe fsértion ingrument and
fingers are in a radiall eannded state is shown in

for gfetrilizimethe dq’f@e@fhels@n&e@@ﬁ/widﬁ ¢ secerigmaambsr. t When thiissert 39 is
socket includes a proximal surface 4 1 (i.e., closest
eated indhqhossd-avhipisiends.dhe disfallyaving portieraefithrginsert9micfines the
shape and peripheral surface 42 having at |east a
pe¥implbyd phse sqeketst rai ght . Figure 7b shows the securing

menber of Figure 7a with the
When the securing member 22 is moved in direction 32° the outer portions of the

fingers 29 contact the inner walls of the bore 27 of the housing nozzle 28 and radially
compress the fingers 29, exerting pressure around the periphery of the head of the device.
When the securing member 22 is extended from the housing nozzle 28 to a disengaged
position, the fingers 29 radially expand, and the head of the device becomes unsecured.
Each finger 29 has a distal portion and a proximal portion. The proximal portion of
the finger is connected to, or integral with, the body of the piston (as shown in Figure 5). In

some embodiments, the fingers are at an angled in relation to the axis of the piston. In one
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head 11 of an insertable nedical device engaged in the
securing nenber wherein the fingers are in a radially

w@omnstieiied ed state. The insertabl e nedi cal devPCPURZS6/619295

head 11t hat -corresponds to the geonetry of the socket,
and the socket generally encogpasses the proxi mal and
peri pheral surfaces of the head 11. As shown in Figure
Frempliy egibgdimentethelngsfs ardas ah prgleofnbd@ 606° fiah texikiflthe
distally beyond the distal end of the cap. A cross
Pt dinggmespedss of practiee the ngery 39 apfexemplidy dengthvod afpdua? ¢ mm.
socket of a securing nenber is shown in Figure 8a. The
cr oss de&ngencan b abtarigusesbapeh tit fotnn e seniietiveith a desited geemery.
proxi mal surface 51that and a peripheral surface 52
P us secket gapagtrierirg aonsen@tatet envba ptiacube sapkétragomeyben bof
Figure 8a with a head 15 engaged in the securing

o agpradiag to thwartioulygehape efitke proximal edi(@g.} head) of the insertable
constricted state. In this aspect, the fingers 53
predigrlgisvige-eat er contact with the surface of the head,
ow ng to curved peripheral surfaces (which formli ps)
on t hé dpstegtionsh Higwef the lgeonidtrygpdiose S@mplinyguriet 8 absing
shows that the distal ends of the fingers 53 do not
BER IVt B fipseseare ind: radiallydixparaled statd ischowiin Rigype 16. The
I n anot her aspect of the invention the insertion
P98t seeftpmritiusirateytbaitiprioeket mclail¢savroomaltsindrwe éi (itehelosest to the
securing nenber independently from the housing held by
prosinipd grd of thpdevice) havipg mepncins shans@ed peripheralotidice ¢ Abving at
insertion, rather than rotating the entire insertion
feA% poaTHen that s seaighs eFigwe 7k shursdhawgcurnigatenber affFigure7a with the
| nsertabl e nedi cal device that is fastened to the
bradtld of @higsesipble medics devienrmgaged ihige peswtimaumaentier whereib ehe fingers
mai_ntai ned in a &rotational) stationary position and a
St 1agiRHY constEinig piaten Eemintratable medicaldevice Ips eitadel 1 that
corresponding rotation of the securing nmenber and
QT aRpaEs todhn geametiiafitheesockph and e aedkefrgsheratycineamirsses thn
be actuated manually to provide corresponding rotation
pPxirbandgeriphergsurBpiser thedpad lnads shown freFigwe Zb.itondistal ends of
nmechani sm can be driven by a notor that is coupled to
thp Bngsat i 4yt rdepdalistally Geydng thetdisial end ¢fitke cappect of t he
invention, reference is made to the instrunent 60
shownAicFPsEpegtignal vaw offthe geomsty ghenethesexeinpletysgdest af a securing
housi ng 64 and a piston 65 di sposed within the housing
gamberipshawa infriewss 3. SThe gepspeepduitingraies that thdrsoeket frshndesre
housing 64 and rotatably connected to the securing

RfeXPat sugfpce 31 ihat prdsa pepigharel sunfase Spihst saurved Higmesh shnwathe

securing member of Figure 8a with a head 15 engaged in the securing member wherein the
fingers are in a radially constricted state. In this aspect, the fingers 53 provide greater
contact with the surface of the head, owing to curved peripheral surfaces (which form lips)
on the distal ends of the fingers 53. Figure 8b also shows that the distal ends of the fingers
53 do not extend distally beyond the distal end of the cap 15.

In another aspect of the invention the insertion instrument is designed to allow

rotation of the securing member independently from the housing held by the user. That is,
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for exanple an axle or a mandrel, being independently
rotatable within the housing 64. In sonme aspects the
wER@baes166 and t he securing nmenber 67 can be fPRPCTES2006/019295
fromthe sane conponent. In other aspects, the piston
and securing nmenber can be.4narnmed fromtwo or nore
conponents. For exanple, the securing nenber can be
deeffthaprogss éfastat@rhiesttionratinctharentating the eefire tnsestipyl igstyment
In a fundamental form the housing 64 includes an )
tOqadi dgedpoidind lotwibmef thi ineoiabl¢ madical dpviextbetdsiastenet fethe distal
piston 65. This allows the user to manually rotate the
cil StteninGmntent, digdintrtunent opele magntgifest in@xetgtioral) apionary position
contacting the surface of the piston with a free
afid n@eittipnal whethagistialan bangpttated to provideiprerespanding kaation offfhe
surface of the piston 65 accessible through the
se@pend member bnd arpagrd nedictlideride. t Thefrefetidnal meaharigng aan kectyated
the piston 65. For exanple, the surface of the piston
neamllyay progidb ewedspuhdimg rdtave of the seprBRg@embesp Bptionaly the
illustrated in Figures 9c (a cross sectional view of
réthbnlnsehbiion cintstdrivensiyta) meterthad ds qoaplpdiodhreseeyripg MebG)-
of the insertion instrunent), the opening (of Figure
9a) (arilliserate¢ns aped oftjie mveitionirefgreneeripmpdeip thetipgtrupgntioh
mechani cal comuni cation with the piston 65. Sliding
shewbiaFigite 9as Thowatyheerit A0 prlosdsmaiousirgiodting raistasiod dispessths
along track 75. Movenent of the sliding nenber 62 can
vaithitsthe hatsagicdn Tlof pistbres s SiderenéSitly retatelde frem phsrhebsigg 64 and
rotation of the securing nenber 67. For exanple, .
rbtefably cbmgctedtofthgsereingonentbhied 7s [T thisrgeai isatist@reap AHCHAS:
an inner surface that includes threads 63, and the
fotuxhiaple anhixlt hea phstdrbedS indepandently refateble pihisdkpshopging Ghdn
threads 63 of the sliding nenber 62 and the threads 70
sofne bipectpihs ptonaS and the sesueeimentsr Hhean hedoraed Armghe e
sliding nenber 62 causes correspondi ng rotational

~ conwenmentIn ofhet dspeqts, e pistod Bndiseduningenasehetipanhg foraiesh &pm gyyo or

Figure 9e illustrates the piston 65 having threads 70
raove cothponeets. UFor eEanererse@Fingynem birical by confgnreg fof pramection and
di stal end of the piston 65. Referring to Figure 9c,
eineval fremrthe wston.nst rument 60 i ncl udes an actuati ng

mechani sm whi ch can cause the radi al expansion and

cont rlactfimlamefitat fvan, thierhgaging @gnclades amereningioh gllevaphdifics m

includes a knob 7 1 that is |ocated at the proxinal
@nduadf actdseto the piston 65. This allows the user to manually rotate the piston 65

through the opening (for example, by contacting the surface of the piston with a free finger),
while holding the instrument in place. The surface of the pistc;n 65 accessible through the
opening 61 can be textured to facilitate rotation of the piston 65. For example, the surface
of the piston can have a beveled surface.

In another aspect, as illustrated in Figures 9¢ (a cross sectional view of the insertion
instrument) and 9d (a perspective view of the insertion instrument), the opening (of Figure
9a) can be replaced by a sliding member 62 that is in mechanical communication with the

piston 65. Sliding member 62 is movable in proximal and distal directions along track 75.
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W@ ewaneiige menber 67. The piston 65 can be

i nstrunment 60, which can be depressed to cause
proximal to distal novenent of the piston 65 and the
PCT/US2006/019295
self-retracting and can be springl oaded by including
spring 72 wthin the bore ofgthe housing. Referring to
Figures 9c and 9d, the distal end of the device
Movehedestht bilimpecantien6? cearvbee r@ationiof the pistokép afibgorresponding
engagi ng the distal portion of the insertable nedica
rél@itin@e the Gt pantidr 6hsFafexitge, fréfagieg & KHane Be thashgios t ed
by bearings 73, which facilitate rotation of the
nRhBE02 BB hardn meetsuifag that incbdesGFreads$3 sand dieprigeg of the piston
position, the housing nozzle 68 of the housing forces

65 ARo frichgertise9 70 nTiee threadsdi3alf the stiding meinbar 68 2prbidp thiresds 70 of
When the piston is extended distally, as shown in )
el (9486786505 méshed, sethatrmogmeenifére sBding membe §2 exuserrpEgsponding
fromthe distal end of the instrunent. Wen distally
repficdaldeciemtitef fhe piypnss69d te s¢changwenbdr ¢ menber 67
expand radially to the disengaged position. In the

di sefyapett ihoshts e pistoh5 Sadkethreads 10had the sesufingmen s &7
enlarges to a size sufficient for release of the head
vath firgers b9 stehd didshlendretthe pistodé%.i ce. Figure 9b shows the
distal end of the instrument with the securing nenber
67 i rReferdigsie Hgaget, the asetion mstrinientel igcla®s af aqgyrsing
securing nmenber 67 being radially expanded, allown
@hariel, edib caf caase theslliahtaiisenpdsagpctige of e firgretS |

to Figure 10, in another enbodinent, an insertion
dctuatifgunehinishOclodes a&hslo71 thetliuigeated a8 theiprdxims! §d pthber

101 on its distal end. A stabilizing menber can be |
inseiehehtcs0f wiibl dandk depirersetto icarse poxintabloj dissad oyement felhe pigon
device at the target site by steadying t he distal end
@5fant! ke stausieg miroberi6AsEhewistomt65dar basglftreieactipgsad capbp spring-
process, thereby mnimzing unwanted novenent.

1R&fed by inolyding siFing TR egthinithe bavelofithphqubige-st abi | i zi ng

menber 111 is generally used in conbination with a |

f eat URefertingto Figuro\s ath@d, dectintl mefl efsheplsvice inplugles thessecuring
noved distally during the process of rotational .
sl 67 oith sEkétforfengaaineshe distalmertipn o the apseitableangstivat deyipe-
112 of the housing of the distal end of the .
Ouist ortivpr bf theAEngstswm bé supPortpd be Searings B which frciliigigrotation of
stabilizing nmenber 111 can have a base 113, which

the pises 65 tis] seheingoembei & dh apencegednoBtion; the hpysergngralsp8 of the
and which is placed in contact ) . )
housing forces the fingers 69 into a radially constricted position. When the piston is

extended distally, as shown in Figure 9b, the securing member 67 is also extended from the
distal end of the instrument. When distally extended, the fingers 69 of the securing member
67 expand radially to the disengaged position. In the disengaged position, the socket of the
securing member enlarges to a size sufficient for release of the head of the insertable
medical device. Figure 9b shows the distal end of the instrument with the securing member
67 in a disengaged state, the fingers 69 of the securing member 67 being radially expanded,

allowing for release of an implantable medical device.
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with an area about the insertion site. Referring back
to Figure 10, the base 103 is shown as a unitary
wa@rooaatiine having a circular shape. I n one exeP@l/ag3006/019295
desi gn the base has a dianeter of about 1 cm A
circular (or near circul ar)ssshape can be particularly
sui table for contacting an outer portion of the eye in
or deReferirtiaBiglie 8, it heotlthr smboddipertt angmseion ingeuraeng | &Qf.aﬂ also
However, other shapes, including oval and pol ygonal
ishdp e stabififingsobdr @0 5or itsadista ehdr A stabilipiag sembey cambgaused to
aspects, the stabilizing menber conprises an optical _I%/
fiollras insatiar ifalle ihertaflemedicd Hevies o thatarged sitediy stphdxtingsthe distal
i npl antation site. The stabilizing nenber can al so
ehboRtheingeridm inaumedteingsy tha satien prheess, Swreba mimméginggpwanted
favorabl e visualization. Referring back to Figures 1la
nfRemddtb, the base 113 is connected to the insertion
instrunment at a |ocation generally other than securing
e b eferiigg toMazues | taome 13 the sthhilizing memperdfl bisaprsialbipsedip
nore arns. For exanple, as shown in Figure Ila, the )
cahbiRatbh4vithracfeatan thetdllows the secuging tmamberdr ¥ fas neffved Higtally during
instrunment. In preferred aspects, and as shown in
il jgodesssof totaticanldnstition. Thie featurscan e e pellapsiblapertion 5120t the
portion of the instrunent at an angle fromthe central
handiig affthet distal ded/ofdlee idanivei. ght (H) of the securing
menber typically depends on the overall |ength of the
i nserAssbben mFigures! 1 lastd Idbethe galyilizing momber hbl ¢apihayaa fapp 113,
is not Iess than the overall l[ength of the insertable
vt represeats tieohast distal portion of Gerpistivyend @ad which s lapesd i gentact
(H is not less than about 0.5 cm_ Referring to Fi %ure
withan ardaebow iHeaypsitioh eitegp drefardg btk todtigurh &0, Hisbasen§3 dyshpypas
distal end of the instrunment is shown in a coll apsed
aStnithrg swidtie hivingreddicelal shejesy ile endrxpmplaiy fiseign be basghes a Hameter
target site. In another aspect of the invention, the
dfesert f icmn A Astlauieerdar ¢irvglatdbapean boritiav e REiTPlS Arcgtacting
securing the insertable nedical device to the distal
a@niteo portibreofi thistye imaser to $tabilizsitke dsitaaitiv At the Aeyisea dlowRyer
mechani smpartially or fully fastens the proxi mal end
ofier shpesrigludimk o wndrolygonal skapseeatelsa §e Wﬁﬁé for ffig base. In some
suction. |If the vacuum nechani smpartially fastens the
apaciscthe stabiliziagymbabey sewiprises wpﬂé(toﬂe@hmv\ﬁﬂtl% forffgyjorable
exanpl e, a securing nenber that
visualization of the implantation site. The stabilizing member can also have one or more

fenestrations that can also allow favorable visualization.

Referring back to Figures 11a and 11b, the base 113 is connected to the insertion
instrument at a location generally other than securing member via one or more arms 114,
and preferably two or more arms. For example, as shown in Figure 11a, the arms 114 are
connected to a distal portion of the instrument. In preferred aspects, and as shown in |
Figures 11a and 11b, the arms extend from a distal portion of the instrument at an angle

from the central axis of the device.
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al so includes radially expandabl e and contracti bl e
fingers that clanp the proximal end of the device in

wWo bwodesiket . Referring to Figure 12, an insertPONUS2006/019295

instrument 120 having a vacuum nmechani smis shown. The
insertion instrunment includeg.a housing, and a bore

wi thin the housing that includes a vacuum chanber. Air

i n t hdhybaghi tilcdfdrrecuripa meberdypicalis demgbniy/ont the @geililength of
the actuating mechanism which includes |lever 121. In
thefinspriebleenedidal irticlmy Generallyisthe beight (H) ibaot léss dan e verall length of
vacuum chanber can include a securing nenber that is

the inpersablausedieahmrticle c bt dne mxenipldny tésenvlacheight ¢handee tess thiteabout
securing nmenber providing a seat, or in sonme cases, a
8écket, for the proximal end (e.g. head) of the

i nsertabl e nmedi cal device. As shown in Figure 12, the
secur RelgrringrigBigurp2 2b, itegioligpeiblegpogmoKé? ofthelhausing ofjthe distal end
gasket located at the proximal portion of the socket.
Ththe nptrigneghisiskawrcian chlpsrdateofithethy medicdl abiiee being inserted into
el astonmeric material, and provides a seal to ensure
thsareet fite- vacuum i s mai nt ai ned when the device is

seated in the socket. In the center of the ring gasket

a bor b angthpiaspest efdhsinvention tiedaseition ingfrtrhertt fre ludescunanuum
chanmber. The insertion instrunent of the present

mpsharish dor seaming theipsetablemeticabddvivd td the diset eklabthy instrument. In
inserting a nedical device into a target site. Sone
Hissabpdiment theveachyny swaetianiom apialeordbksdfastensriist nodmalfend of the
the rotatabl e insertion of a device into a

Ppdieab devacertp ghefspayring membrs by sersion UK theivesuuen méchamsoe paptiallyy
nodes of practice, the insertion instrunent is used
feespns i dew ekl it/can b aved imepmbinatips with, 4ér cxampld aseduridg wiember that
into a portion of the eye. The insertion instrunent
dapringudes sdiplly gxpagdablesinil goritiagtible fintglors thee diama therewiitod end of the
into to a supple body tissue and/ or body conpart nment
qerise i the pagkiels a gel -1 ke bi ol ogical material. For
exanpl e the device can be delivered to a non-osseous

ti ssuRefefring tiswe hp ap ingestien inkreumenh EA0Udeisg mosvuws seohmism is
bi ol ogi cal material. "Non-osseous" refers to tissue or
HPen-obiecasertipativsumpnttizpiudes shaveing,codaboreimibintthelsweng that
having a matrix of which consists of collagen fibers
infledes @ pemehambirc Mirn ha vecyuinsharhfeer fartncvicuated byaiggdring the
The process of inserting a device into a non-osseous
%?%%%@ﬂ%ﬁﬁﬂﬁé‘Hﬁ@@n@@kﬁgﬁ@élthan the process of

inserting a device such as a
In a fundamental form, an instrument that includes a vacuum chamber can include a

securing member that is in gaseous communication with the vacuum chamber, the securing
member providing a seat, or in some cases, a socket, for the proximal end (e.g. head) of the
insertable medical device. As shown in Figure 12, the securing member 122 includes a
socket and a ring gasket located at the proximal portion of the socket. The ring gasket can
be made of any suitable elastomeric material, and provides a seal to ensure that the vacuum
is maintained when the device is seated in the socket. In the center of the ring gasket a bore

is in gaseous communication with the vacuum chamber.
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bone screw into bone or other types of tissues that
have been hardened by calcification. In exenplary

weniedeimat s, the insertion instrunent i s usedPeDUS2006/019295

provide a rotatably insertable nmedical device to a
portion of the eye. Typicalzjnsertion procedures

i nvol ve advancing the distal portion of the device by

r oTlatihseniah insowreens of th ptesent imgention paadgisesifin g eetheg dor rotafably
many cases, in order for the device to be advanced
ihsattiag b hedival deecrusto atergptsité.i Sagte aapbotarnt the inviantingge rglated to
scleral region, or scleral and conjunctival regions of
nidiedeoethe kotatble Beertispelst doyicatteridsonelattin dluify perogsprug tissue.
t hese types of tissues and/or body materials can

Th exenlploey @odes of pesict Hb¢ insestiondnsruthettiivesed for jipfally ssertipg an
advanci ng a device into a dense and hardened tissue,
issdtdblasediob dayirs intp 8 pomtion Fhthe gyiet r eous cavity is the

| argest cavity of the eye and contains the vitreous
huno Uhe rsertibt instowsent fan be efadrte rtasablyoinrighe medical dejdce into to a
vitreous is bound interiorly by the |ens, posterior
suppisbaig tissue snddercbody banaaytmisndiet inghidescast-blk Riplpgic) ynaterial.
retinal cup. The vitreous is a transparent,

Ror sioopleaBe devicg edn hetebiverpdsto 9 808-paseads tiggyel ohzpsly gompartment that
viscosity of about 2-4 tinmes that of water. The main
indhndet hondessdoss biblogivel nyateriab o Nonepssehysd irefeis f tissugcqr diqlagivp!

nol ecul es and type Il collagen fibers, whjich entrap
hiteidthanphacuiestive Hysehasops netyixio§ whigh pengistsf edlgesdBis
on the concentration of hyaluronic acid within the | |
anid deeoitisl.calftuen salts indloauform of anragetite.i Brearqogssiod fgpriiaga dryice info
consi sting of two portions, one, a cortical zone,
ciarasbertiszedabye morealchatestbintheprpessyeidnewing ggeyice such as a
fibrils, and two, a nore liquid central vitreous. The
wink seeow Bitcctzme beotherrtyree of tissiisel that kiwelbges hardensd by gelpifigation.
purposes into three maj or topographical zones,_nanely
pr er ehierahplary nnbodimditattes inggritpn insirppend it used b rvdde agpigtably
by two tracts, the preretinal and retrol ental tractf.
toscable wadica dederstoarpoxtion oEhE exen dypiggl irsgdion progeduyes involve
reflect small variations in the density of the,
alvasingtedista porimmef the dptigedyustationgbmavepisntigto the vitreous of the
condensati ons of collagen and nore |iquid areas bejng
esiec remaryrpasss| inbtder for the deviee taheladyprged fbhihg Videpys, it 1s first
Therefore, in other aspects, the invention provides an
advamed ihoough pselerakregion.on sclarelndeprjusetivabiegioghpfyhe eye. In these

inserting a device into a target region of the body,
bdpectd, advgeding the dotice into these types of tissues and/or body materials car involve a

pfocess that is more delicate than that of advancing a device into a dense and hardened
tissue, such as osseous tissue.

The vitreous cavity is the largest cavity of the eye and contains the vitreous humour
or vitreous. In reference to Figure 2, the vitreous is bound interiorly by the lens, posterior
lens zonules and ciliary body, and posteriorly by the retinal cup.

The vitreous is a transparent, viscoelastic gel which is 98% water and has a

viscosity of about 2-4 times that of water. The main constituents of the vitreous are



conprising a gel-like material, such as viscoelastic
gel. In many aspects of the invention, ocular
WO ewentilioe i s perforned by rotatably insertingPel/Ubmast19295
a part of, and typically, nost of the device into the
vitreous. In sone aspects,_4he device can be driven
through the scleral tissue through a penetration in
hidmerosic h&d A Y hasduis aild HpsH sellagerafiberd) saich emirap tiedis emldoyles.
a sharp distal end of the device. Alternatively, in
Thé Viedosidso §pically ddpenddsninties @acenbeticdrof Weurbiit acid vithie dhes
through a sclerotony previously nade in the eye. In
vitRBYs. TS eifreod Ss thadiioadllyadgardddas cawistigy dftwa sorfidorssdne, a cortical
advanced through a scleral region of the eye. The
2G| Shatcletiddby fvee densehcarpageditligenfibiilmnd tv@ v nfdrdliguiscentral
coat of the eye and functions to both protect the
5 vitlebisadbe viakows oat wfushen subdividedtfan descdriptivesiugjogesaddfito thhee major
gl obe when di stended by intrinsic intraocul ar pressure
tdpb&RPhical behes ahiegla pleseting) iateiveliate, avdrsgoib@al zaind, and by two
generally appears white externally. The viscoel astic
s, tiieeprarbtinahand settodemenl {raptse diocslemsatioes mitvitealgnhtomy most likely
extensibility and flexibility) allows only limted
refiesitsefaf ivarntiamtin deritisiy bf tha costiacay mmneatdrenisriacts being
variations in 1 OP. The sclera includes connective
chidssiattors @ffulliagdnragd morediquidyarek being tichgein solnbls proeitsyapés |
and 111). The sclera is thickest posteriorly (I mm and
10  hiydonieatid( 0. 3- 0. 4mm) behind the insertions of the
aponeurotic tendons of the extraocular nuscles. It is
cov elTaekehye, ilgthed agpedts thetihntipogbedésan linsedinginstrument and
conjunctiva anteriorly. The three histological |ayers
nethod Her retalably dnsatieg 4 beyideanth A darfat sagion of thedndy, dredarget region
epi sclera. Therefore, in other aspects, the invention
cpmpiidiesgehtikd maeitd,isoch dsvistoamydngeland net hod for
rotatably inserting a device through tissue or
me b lanencapgets f irgneotion otular énstitiss ispedormied §y téatatiat
i ncl udes collagen as a primary conponent. |n another
15 issipieg bt ledstvepatt of,sme typicalip migrsbofeheodemicd anethavitrhdus k Feseof
in the range of about 0.2 mmto about 1.0 nm What is
aleatis thelddvie cdn beAlriverstbrouglothe sclgtltissrerhrofighra peottatiobinghe
inserting an insertable nedical device into a portion
scifrat tsuegyreys-stlam! inpestion) vmrsed lyonghripsiistd endoffireadei ival
portion and a distal portion, the distal portion
Ademativedy, igother sgrects,itimgdenisabar bechiverbint vitfeopyidyeryiing scgrotomy
i nsertabl e nmedi cal device and hol ding the device in
ppygiusly arade in the eye.

20 In many cases, as indicated, the device it is first advanced through a scleral region
of the eye. The sclera forms the principal part of the outer fibrous coat of the eye and
functions to both protect the intraocular contents and maintain the shape of the globe when
distended by intrinsic intraocular pressure (IOP). The sclera is relatively avascular and
generally appears white externally. The viscoelastic nature of the sclera (great tensile

25  strength, extensibility and flexibility) allows only limited distension and contraction to

accommodate minor variations in IOP. The sclera includes connective tissue comprising



for rotational insertion into a portion of the eye,
and an actuating nechanismfor releasing the

wo ewentdahé e medi cal device fromthe securi ng nmeobEs2002019295
The insertion instrunment of claim1l for rotatably
inserting an insertable nmedigal device into a
posterior portion of the eye 3. The nedical insertion
Priganily wbertllagdn (glostlyrty des Waish IE). nThelvelesgs thidkexy posestiody (1mm) and
conprises two or nore radially contractible and
gt d@ b0 nfonrhybing the dnserfibes afgfeiaparleuiotis emtlons of the extraocular
instrunent of claim3 wherein the securing nenber
BorRlesi dtds cavergd by the fascie bulhthcafetigriycandicogoidtivd ataively. The three
expandabl e fingers. 5. The nedical insertion
higiotogisaidperoif tiee salern a8 thiBméiarfuschetrome ant episolem. r adi al | y
contracti bl e and expandabl e fingers have distal ends
conpr Fkdrefgre} inpher gspect the pmsitical provides nt insertiominstrusrertind
of claim3 wherein the fingers, when in a contracted
wethpdior fasptphla ins¢riines dexicp Brreugh tissmf oamsobieat cohgvisingjcamnective
geonetry that accommodates the proxinmal portion of the
Hss4eeritasiedhanmgludes collegen exa primarThampmehitc &l anothseaspdct the tissue
instrument of claim®6 wherein the socket has a concave
QHagyebrarg carrhave pdltiploads of iwghe mingerofiabaitt 0 Gmen to abbutcl.Guinm 6
wherein the periphery of the socket has a rounded
shape. 9. The nedical insertion instrunment of claim®6
wherein the socket has a volume of 5 M8 or |ess. 10.
The medi cal insertion instrunment of claim3 conprising
a housi ng having a bore wherein the fingers, when in a
contracted state, are at |east partially disposed
within the bore. 11. The nedical insertion instrunent
of claim1l wherein the distal end of the insertion
i nstrunent conprises a tapered shape. 12. The
insertion instrunent of claim3 wherein the actuating
mechani sm causes
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extension of the two or nore radially contractible and
expandabl e fingers in a direction parallel to the axis
wobtoobhesinast runent and fromthe distal end of PE&EUS2006/019295
instrument. 13. The insertion instrunment of claiml
the novenent of the fingerssgaused by the actuating
mechanismis self-retractable. 14. The insertion
Whatisalmmed isof cl ai m 3 wherein the fingers are forned
froma comon piston having a piston axis. 15. The
i n$ek tnisation insftumentfor rateftablyl inpeming ap dnspitabdd meflicel fryipsiinig 2
conprising a bore and a piston disposed within the
fogics of thh eye the instwmpitsowprising:i ndependent |y rot at abl e
fromthe housing about a first axis, and that is in,
r ot atd peramalqortionené adisghpomiianhthe Histabeartign (9EPRERS & PECUIE,
The insertion instrunment of claim15 conprising a .
housr cepalde ofrigsgingransertille mgdipad Aeyace and helping thenige‘é‘f’e in position
| east one direction along the axis of the instrunent,
fintwotagipral imssrtiereinto agfortidneof dieiens, ged menber causes rotation
of the piston and corresponding rotation of the
securanagtuptingiyeqchanism for prieaping te friserfableaediqghdsice dpmdheyj m
16 wherein both the sliding nmenber and the piston
sonpeimsmbehr eads, which are neshed to forma gearing
pair. 18. The nedical insertion instrunment of claim1
wher e Ahe eertieciostiumpnhefelsén | derpiatakly dnsertiag prt eeataplp gedical
has been treated to increase the coefficient of
device intompdstetigerotiangifdhesye f ace and proxi mal portion of
the insertabl e nedical device.19. The nedical,
i nserd. Topmegisal insprtian insruresnh piralaimd ovhsrin the gecrie B erRe
chanber capabl e of being actuated by the actuating
eretphisasitsorpr merd radiplly sewtrqable endierpAvdalls BRecti t h t he
securing nmenber. 20. A kit for rotatably inserting an
i nser4 db¢ meipd iinsqition épireaeng ghglHms %‘&r%n%éﬁ?ﬁuﬂ’é%‘ine‘g pe
into a portion of the eye, the kit conprising: an
sompeises&yir er mettiredinllyropireceible andppandable A0gRTst al porti on
havi ng a non-1linear shape and a proxi mal portion )
conpr $-ghe @eéicﬂé@ggtiog ffpgtrument of claim'3 wherein the two or more radially

contractib}e and expandable fingers have distal ends comprising lips.

6. The medical insertion instrument of claim 3 wherein the fingers, when in a
contracted state, form at least a portion of a socket having a geometry that accommodates
the proximal portion of the insertable medical device.

7. The medical insertion instrument of claim 6 wherein the socket has a concave
shape.

8. The medical insertion instrument of claim 6 wherein the periphery of the socket
has a rounded shape.

9. The medical insertion instrument of claim 6 wherein the socket has a volume of 5

mm?® or less.
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an instrunment conprising: a proximal portion and a
di stal portion, the distal portion conprising a

W@ e@dr231ge nenber capabl e of engagi ng t he head BETUR®06/019295

i nsertabl e nedi cal device and holding the device in
position for rotational insef4jon into the eye, and an
actuating nechanismfor releasing the insertable

medi caf. Heweslical ipsertionHestivinentoff cleinad pordising @hensing Haging a
i nsertabl e nedical device is pre-loaded in the

Berg whitsiy thesfrizers. WiRR in Acorstabtodistite rare ab feast pltiglly dispsdd wighin the
a nedical device into a portion of an eye, the nethod
boApri sing the steps of: providing an insertion
instrunment conprising a proximl portion and a di stal
por t i dh, Theleeditalsnsertiopdnstiumantedpipini & ivhgeia tieaiial iendjof the
menber and a nedi cal device engaged by the securing
weerber instrugtent cabyipyisss adaveted sgppehe medi cal device into
the eye; and triggering an actuating nmechanismto

r el eas® Thhmseriiel ipsitumpaiofeckin B orhetehghsetutingigedenise causes
23. The nmethod of claim22 where, in the step of
prension iohe Brrormeraradially contraetibld ang expahdabledingers mya disvbher
conprises two or nore fingers that are in a radially
%%Feﬂ edhearised thednsmarenttand fremghaydistal epd ofthevimbtrypent.i on’ of
the nedi cal device, and in the step of triggering the
fi ngets Heduserhigh sirymen peaidad themdyesenteldle faedrscalsedbethe
the proximal portion of the device.24. The nethod of
#qtysting pechapiam és selfettagiablet ep of provi di ng and rotatably
inserting, the fingers in the radially contracted

st at el4 6&1‘?111&?”1% astrumpend of ¢laie? wieran the Sikgers frafarmgd fom a
geonetry that accommodates the proximal portion of the
toyaen pgpreharpdp @itondeisi ce. 25. The nethod of claim 23
where the insertion instrunment conprises a housing
conpr t5iThg ingeren msigyonenn af dajmflreomptisies aliaisial canplisofg attoes
housing, and in the steps of Ero.vi ding and rotatably
grstonythispose avithinthebage, ayhsreinthepistan isdhidependonityrraitablg from the
state and are at |east partially disposed within the
hysiae altout yidrsixiss gnd thad s in getetionplfombamisetion with the securing
triggering, the fingers extend

memoer.

16. The insertion instrument of claim 15 comprising a housing comprising a sliding
member movable in at least one direction along the axis of the instrument, wherein
movement of the sliding member causes rotation of the piston and corresponding rotation of
the securing member.

17. The insertion instrument of claim 16 wherein both the sliding member and the
piston comprise threads, which are meshed to form a gearing pair.

18. The medical insertion instrument of claim 1 wherein the securing member
comprises a surface that has been treated to increase the coefficient of friction between said

surface and proximal portion of the insertable medical device.
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fromthe distal end of the bore, thereby allow ng the
fingers to expand radially. 26. The nethod of claim 22

wobk@ca23ibe devi ce conprises a housing that is PET/US2006/019295

rotati onal communication with the securing nenber, and
in the step of rotatably inssggting, the housing is
rotated to drive the insertable nmedical device into

t he ey@. Tixmediughinspetidngustfnent aficlain® 2 couyerising talvecwlenvihember
conprises a housing, a bore within the housing, and a
pAPgPble af ingrsteidd i thh iapiuating ntedhamjsmykret ie gaseous @opinshioationsvith
i ndependent |y rotatable fromthe housing about a first
Hirisecupng memberot at i onal conmuni cation with the securing
menber, where, in the step of rotatably inserting, the
pi st oRV-iAskit (ot pptasablyaipeniingt dndnskitabid medi¢ad davire campsing a non-
rotational insertion of the nmedical device into the
ligear shppe iniptpeportioniebthe g¥e, Heditreo@Prisiber ei n t he housi ng
conprises a sliding nenber in physical conmunication

wi t h ehissesiable sedical dgviparontpeisisg e diset paridindtagip}s ¢ non-linear shape
inserting, the sliding menber is noved in at |east one
Mdrageexipal pertiongomprésif ahsad,and s, causing rotation of

the piston and corresponding rotation of the securing
menbefn Ingiymepgompisinggd of cl ai m 22 where, in the step
of rotatably inserting, the nedical device is engaged
in the secuPioN§aheatierangy disted portn, theatistdl gortipp tingwtising a

t he proxinmal end of the nedical device. 30. The nethod
of cl ErRnBehsr @palilpofidrgagingdhe brd phthainadtaleinmdnl demige and

the insertabl e nmedical device is driven through the
sc| er bplding the device in position for rotational insertion into the eye, and

an actuating mechanism for releasing the insertable medical device.

21. The kit of claim 20 wherein the insertable medical device is pre-loaded in the
securing member.

22. A method for rotatably inserting a medical device into a portion of an eye, the
method comprising the steps of?:

providing an insertion instrument comprising a proximal portion and a distal
portion, the distal portion comprising a securing member and a medical device engaged by
the securing member;

rotatably inserting the medical device into the eye; and

triggering an actuating mechanism to release the medical device from the securing
member.

23. The method of claim 22 where, in the step of providing and rotatably inserting,
the securing member comprises two or more fingers that are in a radially contracted state
and that engage a proximal portion of the medical device, and in the step of triggering the

fingers are radially expanded to disengage and release the proximal portion of the device.
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24. The method of claim 23 where, in the step of providing and rotatably inserting,
the fingers in the radially contracted state form at least a portion of a socket having a
geometry that accommodates the proximal portion of the insertable medical device.

25. The method of claim 23 where the insertion instrument comprises a housing
comprising a bore extending from the distal end of the housing, and in the steps of providing
and rotatably inserting, the fingers are in a radially contracted state and are at least partially
disposed within the bore at the distal end, and, in the step of triggering, the fingers extend
from the distal end of the bore, thereby allowing the fingers to expand radially.

26. The method of claim 22 where the device comprises a housing that is in
rotational communication with the securing member, and in the step of rotatably inserting,
the housing is rotated to drive the insertable medical device into the eye.

27. The method of claim 22 where the device comprises a housing, a bore within
the housing, and a piston disposed within the bore, wherein the piston is independently-
rotatable from the housing about a first axis but in rotational communication with the
securing member, where, in the step of rotatably inserting, the piston is rotated about the
first axis to cause rotational insertion of the medical device into the eye.

28. The method of claim 27 wherein the housing comprises a sliding member in
physical communication with the piston, and in the step of rotatably inserting, the sliding
member is moved in at least one direction along the first axis, causing rotation of the piston
and corresponding rotation of the securing member.

29. The method of claim 22 where, in the step of rotatably inserting, the medical
device is engaged in the securing member by suction that is applied to the proximal end of
the medical device.

30. The method of claim 22 where, in the step of rotatably inserting, the insertable

medical device is driven through the sclera.



