APPLI ER FOR | MPLANTABLE MEDI CAL DEVI CE [ 00011 This application incorporates
by reference the followng United States Patent applications, all of which
were filed on filed Decenber 19, 2003: Application Serial No, 10/741, 127
titled Subcutaneous Injection Port For Applied Fasteners; Application Serial
No. 10/10.741,875 titled Subcutaneous Self Attaching Injection Port Wth
Integral Moveabl e Rgs TRPRoYe ISANTABIAPRLE A [_?@I No. 10/741, 868
titled Subcut aneou%@%ﬁﬁfﬁ%@ﬁ egral Fasteners.
TECHNI CAL FI ELD [ 00021 The present invention relates generally to nedical
inplants and appliers therefor, and nore particularly to an attachnent
mechani smfor use with a variety of nedical inplants and appliers for
attachi ng such nedical inplants to body tissue. The invention wll be

di scl osed in connection with, but not limted to, surgically inplantable
injection ports and an applier therefor. BACKGROUND [ 00031 I npl antabl e

medi cal devices,.are typically inplanted i.n a patignt to rfqQrin a

t her apeut{’¢'! f ungﬁisowfﬁgﬁtl?%é%oﬁ%%?@ﬁ:b.y Tﬁﬁ?{??qen{%ﬁ ﬁ@og nét§80 ey by ces
include paghlioRkdkSall ¥eshkhalerd GRS el DecehbéreBt 003 PYIFIR aliSS&iANMSed

Wi th gastric bands) and gastric pacing devices. Such inplants need to be

attached, t@74kl2%tidedSulicatraenrs Injection Par Fapppoped HestensirsideppiligateandSerial o

function prgperly. i.s desjrapl e that raocedure t.o J nplant .such
tov ces bo Bt (R0 73 Tk ShRr et Seflaaltarties dhfeliSh Pofp o gatéera
beneficial Movidhee SREQGRASN CUUNhr€MINE NppliBARH T3t KR dQuie saBi Gidky.
easily and efficiently. [00041 The present invention enconpasses an
attachment Suhchtanean Jedf Atdaang lajectipelpe AVith ntesialFadenetse t o body ti ssue
qui ckly and easily. The attachnment nmechanism nmay be reversible, allow ng
t he i npl antabl e nedi cal device to be detached quickly and 1 easily for
repositioning or renoval. Although standard, commercially avail able
instrunments may be used to actu t ag nt mechani sm the present
invention al so enconpasses an gég?%%icgéfﬁﬁé*ting an i npl ant abl e nedi cal
device in the desired

(0002] The present invention relates generally to medical implants and appliers therefor,

and more particularly to an attachment mechanism for use with a variety of medical
implants and appliers for attaching such medical implants to body tissue. The invention
will be disclosed in connection with, but not limited to, surgically implantable injection

ports and an applier therefor.

BACKGROUND

[0003] Implantable medical devices are typically implanted in a patient to perform a
therapeutic function for that patient. Non-limiting examples of such devices include
pace makers, vascular access ports, injection ports (such as used with gastric bands) and
gastric pacing devices. Such implants need to be attached, typically subcutaneously, in
an appropriate place in order to function properly. It is desirable that the procedure to
implant such devices be quick, easy and efficient. In many instances it would be
beneficial if the surgeon could remove or reposition the device quickly, easily and

efficiently.

[0004] The present invention encompasses an attachment mechanism to secure an
medical implant device to body tissue quickly and easily. The attachment mechanism

may be reversible, allowing the implantable medical device to be detached quickly and
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| ocation and quickly and easily actuating the attachment mechanismto secure
the inplantable nedical device. Brief Description of the Draw ngs [0005]
The acconpanyi ng draw ngs, which are incorporated in and constitute a part
of this specification, illustrate enbodi nents of the invention, and,

together with the general description of the invention given above, and the
det ai | ed desgsi,ptki0 f: jent s Agj S xpl.ai. 1.t he
princi pl es g%”? hrgdrp?e séﬁ%nﬁlﬁvgﬂ?ﬁg{rﬁ)@l{ ooég&&%?‘(a%‘ 8%{@’ a(%[)n\elrﬁesrtﬁfe%g? i gveﬁ\lz}?lgw of
an i nj ecti oimspomentinidy Fenusad t@edin®athe anaclhmeit smachanisiy the tpeebentnineatondisoce
with the present invention. [00071 FIG 2 is a top vjiew of the injectiqn
port of FI GENCPMPaSssoH) aplisr T} GCatingor GMPATGROM I deviser I‘bﬁhéng%‘ref
FIG 1. [00Q9L:; 4. i 085i1S et onal (i he. L. id£GEi@n t .1af
FIG i taken el Oha" | ASYE FOPERRCEGANR (0 A Bneh ek Bl (B0gRle iR

per spect i veimplenable ndvecal dpwece.i on port of FIG 1. [0011] FIG 6 is
perspective view of the bottomof the injection port of FIG 1, showi ng the
attachment mechanismin the retracted position. [0012] FIG 7 is a
perspective view of the bot tBiiefdescriptippobthe Brawings of FIG 1, similar to
FIG 6, show ng the attachnent nmechanismin the extended/fired position.
100131 Flgmosi8 i s aThé decniarydy dth@igh whigh tatlncefpssie® ot hnd Borstihgs bpakti ng a
fastener of the attachment nechanismin the retracted position. [00141 FIG
9 is a sideotthiawagcificaion pllystiate embedimestssefctheonveitivn andyt together vath the

illustrating a fastener of.the. attachnment chani,sm t hat., i,s, bei. advanced
by e aet Bttt eI osbhs MR R ARF BT ABTE NS e GRS BRC TS
is a side Cendv@iyhevits@vdnbddaw ! dedle t6le@plamSBE biiAElpRE BT tharpréenfintentdn.

illustrating a fastener of the attachment nechanismin the extended/fired

ition. 6] FLG.I I .] i de. cut. i ew.in. partial . - sect i
O R | ar (OO G e TG dsdt d PRPETHESTRRGPT g Pkt mbhniif ARCHEERLHAT ha
i s being advroegtsiYoldh@ictedGh Hedopdanté MWathitBGesbnt hvehigén act ed posi tion.

(0007} FIG. 2 is a top view of the injection port of FIG. 1.

(0008] FIG. 3 is a bottom view of the injection port of FIG. 1.

[0009] FIG. 4 is a cross sectional view of the injection port of FIG. 1 taken along line
4-4 of FIG. 3.

[0010] FIG. 5 is an exploded perspective view of the injection port of FIG. 1.

[0011] FIG. 6 is perspective view of the bottom of the injection port of FIG. 1,

showing the attachment mechanism in the retracted position.

[0012] FIG. 7 is a perspective view of the bottom of the injection port of FIG. 1,

similar to FIG. 6, showing the attachment mechanism in the extended/fired position.

[0013] FIG. 8 is a side cutaway view in partial cross-section illustrating a fastener of

the attachment mechanism in the retracted position.

[0014] FIG. 9 is a side cutaway view in partial cross-section similar to FIG. 8
illustrating a fastener of the attachment mechanism that is being advanced by the

actuator ring toward the extended/fired position.



[00171 FIG 12 is a top view of the injection port of FIG 1, wth the

actuator ring omtted to illustrate the positions of the |inks when the
fasteners are in the retracted position. [00181 FIG 13 is a top view of the
injection port of FIG 1, with the actuator ring omtted to illustrate the

positions of the links when the fasteners are in the extended/fired

posi tion. 0191 4 f.haonent ) i visual
position [?Oélﬁi cat oﬁ%n%ﬂégc:t%uggeo?mra%ggg%?éht syéélt %Xso%egpﬂg Sgﬁlgihéngg? 8
mechani sm oflluktr&dingla fastendrhed thedttagbiment mepbanisnan thel ®@R@Ed Firéd pdstiors an

enl arged, fragnmentary top view of the visual position indicator and

actuator (fing detegjig sypt t C .S it he
extended/lﬁowed posi t|'o%fgfg]ogﬁelkgﬁggyl\gg\?gﬁ%argﬁl Q?ége%{&?{lasg@{t g)r ;lffG 8
expl oded peilkpeatngve fastenerobf thee aftadhimeng mevhanibrocthiangs demgeedvancal by hihe

injection port of FIG 1 00221 FIG..17 is an enlarged, fragnentary parti al
cross- sect i BRSO WA e Seikadies PASBifRect or assenbled to the fitting the

septumretai ner but not |ocked in place. [00231 FIG 18 is an enl arged,
f ragment geoy7)par t i aFl@ridss-sept view ofi thevigectidnaport of FIG 1, Withshoattogot hieg

| ocki ng connectaor |ocked in place, 24] FI 19 is an enl arged perspective
view of theC@Htedtlp @abtratf sk BesThets gfg%ei @nka \t?%q"sgxscﬁzﬁ%eréiaéwrbfheawtr&eﬁ i er
constructed,t&idjpl ant the injection port of FIG 1. [00261 FIG 21 is a
expl oded, pgr spective view of the applier of FIG 20, 3 10027] FIG 22 is a
side view of the applier, of FIG 20 with one of the éwo boﬁy hal ves show ng
the inter®#l conpoiiht’s isrd taPeVigWRT e dyectipnrot ol 51€d Lpihithe Actuptensiss Fi G

23 is a sidgnitiavo ‘?ﬁus{rlaf‘aeﬁg@g!)giﬁnesg)ff thd §hiks2Phedl tHE FRfentR {%g‘ztgfgﬁe%%@g the

i nternal conponents Int pp actuated position. IS an
enl arged, fpegynentary side view of the linear to rotary cam mechani sm of
the applier of FIG 20.

(0019] FIG. 14 is an enlarged, fragmentary top view of the visual position indicator
and actuator ring detent system of the attachment mechanism of FIG. 1, in the retracted

position.

[0020] FIG. 15 is an enlarged, fragmentary top view of the visual position indicator
and actuator ring detent system of the attachment mechanism of FIG. 1 in the

extended/fired position.

[0021] FIG. 16 is an enlarged, fragmentary, exploded perspective view of the fitting

and locking connector of the injection port of FIG. 1.

[0022] FIG. 17 is an enlarged, fragmentary partial cross-section view of the locking

connector assembled to the fitting the septum retainer but not locked in place.

[0023) FIG. 18 is an enlarged, fragmentary partial cross-section view similar to FIG.

17 showing the locking connector locked in place.

[0024] FIG. 19 is an enlarged perspective view of the safety cap.

[0025) FIG. 20 is a perspective view of an applier constructed to implant the injection
port of FIG. 1.

[0026] FIG. 21 is a exploded, perspective view of the applier of FIG. 20.



[0030] FIG 25 is an enlarged top perspective view of the |ocator of the
applier of FIG 20. 10031] FIG 26 is an enl arged bottom perspective view
of the locator and the port actuator of the applier of FIG 20. [0032] FIG
27 is a partially cut away end view of the |locator of the applier of FIG
20. [0033] FIG 28 is an enlarged, cross sectional view of the injection
port of sy | ref@ @dlsbays&ig%lév@%@ttﬁl{ aﬂfhe“&? F@GP|2be\b1tl?fonE|o@thc29wo [b@@ 4]
FIG 29 is an enlarged, cross-sectional view of the injection port of FIG

di sposed i nhalygs showkgshe oftemnplecoapontrs irothe Pn@pl@@ i gotuateepesitpdn er has been
actuated to rotate the applier actuator to the depl oyed position. [0035]
Ref er enceyoyy | | nOVFI@e2%@@&6@%&@&@ﬂthehﬁ’plieh%fpf@mmﬂﬁﬁtfo@'l(}edzes'HBQzﬂigWBé“ of
the invention, an exanple is illustrated in the acconpanying

dr awi ngs. Dotezial edmpesgnts mth@am{l@@e,muatﬁ:d paséidnol | owi ng description, |ike
reference characters designate |ike or corresponding parts thr oughout t he
several vjoaps. Al sOG imy ishgn kRlatQW RYgMeRGFy Bb QRew ! If the Side@r RS rétBdeEsh 0od
that terns such as front, back, insidé, outside, and the Iike are words of
conveni encemeetdnisreofitbe applienef EKRZ0r ued as |imit | ng terms. Terminol ogy used
inthis patent is not neant to be Iimting insofar as devices descri bed
herein, Gfspor ti onScl Brign enldFR¥d & ?ér’éﬁééh@@ vRbw BF khd RRkot '&f@l‘ié1§6pller of
orientations. Referring in nore detail to the draw ngs, an enbodinent of
the inventibB &0l | now be described. 4 100371 Referring to FIGS. 1-5, there
is shown an inplantable nmedical device, nore specifically an injection
port, gensdl |y | neiealeed A erurcbibbloRAGe @ 0icd! bAGRTRRAor ARERATHG
constructed in accordance with the present ‘i nvention. Al though the
attachnment anteitentifshe appliet bUBHKG. @0ed in the figures as being enbodied with
injection port 2, the attachnment nechani sm may be used with any inplantable
medi cal hce for ! y
pace maki(r%?] vascu IG"QZgEeSptSa pollyS éﬂhta%%]egg‘? ééd*ﬂbgg]re? éc%gﬁﬂchg?ﬁﬁgeg vaq tGI h
gastric ban2ls) and gastric paci ng devices.

[0033] FIG. 28 is an enlarged, cross sectional view of the injection port of FIG. 1

retained by the locator of the applier of FIG. 20.

[0034] FIG. 29 is an enlarged, cross-sectional view of the injection port of FIG. 1
disposed in the locator of the applier of FIG. 20 after the applier has been actuated to

rotate the applier actuator to the deployed position.

[0035) Reference will now be made in detail to the present preferred embodiment of

the invention, an example of which is illustrated in the accompanying drawings.

Detailed Description

[0036] In the following description, like reference characters designate like or
corresponding parts throughout the several views. Also, in the following description, it
is to be understood that terms such as front, back, inside, outside, and the like are words
of convenience and are not to be construed as limiting terms. Terminology used in this
patent is not meant to be limiting insofar as devices described herein, or portions thereof,
may be attached or utilized in other orientations. Referring in more detail to the

drawings, an embodiment of the invention will now be described.



10038] Injection port 2 includes septumretainer 4, septum6 and port body
8. Injection port 2, with the integrally constructed attachnment nechani sm
al so includes one or nore fasteners 10, actuator 12 and a plurality of link
menbers 14. 100391 As seen in FIG 4, septum 6, which may be nade of any

bi oconpatible material such as silicone, is disposed partially wthin

internal gayity 1R&ErmgRLWTIGS ataithge idshdrt 8k enpladtBl AkdichBdevi®, meept um
retainer 4, port body 8, and actuator 12 may be made of any suitable
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pol yet her et her,ket an (k P ast.eners 10 and || me rs y
e oo of REET B BRKRE In ey palen S A ot e el T PG AgH dn™

10040] Por tatheRyest méshhanid@sis Aistagsd ifi ithe 2QuredMy sdinLOBIBEESd Wit iHRRBEsN patt f ace
of septum 6 about an annul ar portion. Port body 8 is retained to septum

retai ner 4 bythg attgphmenti mechgnispi may e whadcwithraay dimpbesele tedicad Hevise et i ve

hol 24 f ed.i.n.r. - | 8 ' [ dl
nt o respectTog i SeEEEERERpEOTAeD L BkimitR Rl PRl Doty A SRS

retai ner 4.infctisn garta@ycibes wsad evithifgastniy bandd) ahd gasthie pacingadviddse materi al |
such as stainless steel. 10041] The unconpressed height of septum®6 is

appr oxi y 5mm e ,out i t and .t C d.di ter
is apprgillﬁ) rg;siltel y 1@%{18&?@%)&%5@@ e%ji%g e?&alﬁ 8‘? 461%%%'[5@1 'E% gR éag}z)r?tvggdrif% is
appr oxi mat elnjecfidimport Dhevittlitlhd mbepeal hedonseuctéd@tacbiveiit medhahidee algd irulwdes @he ri m
20 and annular flat 18 is approximately 4mm such that septum6 is

conpr essed APpeISIpsiencs 10, agukiop 1B angaphudity of lislemember i4g to maintain a
fluid tight systemunder pressure and still allow a |low profile. 10042]

Pl ate 28 gos) di sposgd skéh (rEEFRSS 4]16apthmr 8Ehich mAg Beohiade oIf arieplodbmpatitiaé ner
4, underlying septum6 and fluid chanmber or reservoir 30. As seen in FIG
4, plate 28maieasl Bachoss ctispBt issisrased Ipantglly wWihinhiternblo 63 \ient 6 ddpiegtusy,

plate 28 is_petal,li t.ai iy 20| . e e.1S ] ed
Phrough sep e aFseht g o5 f el TR PR Defy PURH Srldlon P98 “Sucn
as in orderbd madslplisdy §uiabki iecafipatitlcaelptesihlaidvéngoadticient stitfess armestfdnkihe

plate 28 will protect septumretainer 4 frompuncture and provide tactile
f eedback t osucha@s abglsretharkesayknomm addeliie). | Frstenstsi Hhyandiek peebgseldl Banas

bottoned iy, mage of any suitable biocompatible material, such as stainless steel.

[0040] Port body 8 includes annular rim 20, which engages the upper surface of
septum 6 about an annular portion. Port body 8 is retained to septum retainer 4 by a
plurality of pins 22 which are disposed through respective holes 24 formed in recesses
24a in port body 8 and which extend inwardly into respective recesses 26 formed about
the bottom periphery of septum retainer 4. Pins 22 may be made of any suitable

biocompatible material, such as stainless steel.

[0041] The uncompressed height of septum 6 is approximately Smm around the outer
diameter and the uncompressed diameter is approximately 18mm. The exposed diameter
for access to reservoir 20 is approximately 14mm. The distance between the lower
surface of annular rim 20 and annular flat 18 is approximately 4mm, such that septum 6
is compressed approximately 20% to be adequately self healing to maintain a fluid tight

system under pressure and still allow a low profile.

[0042] Plate 28 is disposed in recess 16a formed in the bottom of septum retainer 4,

underlying septum 6 and fluid chamber or reservoir 30. As seen in FIG. 4, plate 28 does



reservoir 30. Plate 28 may be secured to septumretainer 4 in any suitable
manner. In the enbodi nent depicted, plate 28 is held in place by retaining
lip 4a extending over the periphery of plate 28 as best seen in FIGS 4, 28
and 29. Initially, retaining lip 4a extends upwardly as an annular lip,
provi ding clearance for insertion of plate 28 into the recess at the bottom

of septum rgiialongict 4ide®Bll 168! aitHedethbdifidnt! epid1ed). pidtel B iOmeRAINE LS @s
deformed to overlie at |least a portion of the periphery of plate 28 thereby
retaini ng pitainkespgeell nWhea a eeedbadisnpsarteddpicvgbdeptim Gitantreducefor vathdsaw 16a
is smaller th t he, dj er of sidewal | 6h, .. vi di ng- roomt.9.f .f he
annul ar i pﬁ%ﬁgr({%%aéq‘ g}ﬁnﬁqetr 3i%nf%ChraeS¥¥§ioﬁ?eﬁ OIalﬂjpl)&é’lgl.e Pate™" u%goul? ggg}éé

insert nol degd, Wetdilid plagd 78 Adll biRed depramdethins 4 frémSiunafuesland PRARE t&anpe um
retai ner 4 includes Eassagemay 32, in fluid communication with fluid

chamber 30, feafhach tp shejeyrgernithsqughi theinggdlgandigatmgathalgtherieadiethas hettopré iy

dj h b ] 4, T I ' dj
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fitting 34,thbenbgdetonpdesisicdgplyteldsge telddaiptust by asainigy lip 4b eBndiyig overnthet or
40, which is disposed about tube 36 and secured to port body 8 as descri bed
bel ow. Sl eeR&siphory;of plate g8 aaheshseamindlie 4368 aader bfially, rspinBEtpr4amytengds
annular rib el | j : i 36
From ki nii rap Ay S Sindiey i grGyiFa 2Bl L shitnfoneSepyRle R ROl 20,
body 8. Al tthebghommfisétumrbndierdnindepirihgtp 4a6d thah osllediDrioshdrivisa sitfoamed as
an annular ring rotatably supggrted b¥ port bodg 8, .actuator 2 e any

| 1
sui tabl e colRravgUieatilenst apertion ohdha RegIPhEy plplate ? a*m@mmwgp@tf‘p%ff@nxywtge
t t 12 . t : Iy i : d
act uat or erﬁ@cﬁflM@& (%e?[btéoothggYa‘?th@rscsferg%{s% 1 é‘(gl, st%gr%\rf\ft%feglgggﬁ%ﬂﬁﬁlle% :g@gldg\‘z?@lll oye

and undepl oyed positrons. seen in inc es a
plurality of6bdpvevidinglrgom amtoroutheanoiblyr kx behh defotnaisinbaretaimng he 4entibde nent
depicted, t ere@ée. four ual |, aceld Eéabs Act uat qr 12 incl udes an

S 44Q.
equal nunbet® UL BE MSETh Wr‘%cfgté };{j@ﬁaﬁ SHG'®4r cuat e bot t om 50.

To assenbl e actuator 12 to port body 8, recesses 48 are aligned with tabs
46, and puwshed dovBepturemamar # liyclads|pasagergast 3hsSn 4lid covamadhication with ftadhs 46

46 6 such tHRMSESGaPBIn S GeBne REdHNEARISH TG FORghe SUOPIrAB T
depth of regRR3est Ainer 4. Tube 36, which in the embodiment depicted, leads to an adjustable
gastric band (not shown), is connected to fitting 34, being compressingly urged against
annular rib 38 by connector 40, which is disposed about tube 36 and secured to port body
8 as described below. Sleeve 42 is disposed about tube 36, secured to connector 40 by
annular ribs 44. Sleeve 42 relieves strain on tube 36, preventing tube 36 from kinking

when loaded laterally.

[0044] Actuator 12 is secured to port body 8. Although in the embodiment depicted
actuator 12 is illustrated as an annular ring rotatably supported by port body 8, actuator
12 may be any suitable configuration and supported in any suitable manner to permit
actuator 12 to function to move fasteners 10 between and including deployed and
undeployed positions. As seen in FIG. 5, port body 8 includes a plurality of downwardly
and outwardly extending tabs 46. In the embodiment depicted, there are four equally
spaced tabs 46. Actuator 12 includes an equal number of corresponding recesses 48,
each having arcuate bottom 50. To assemble actuator 12 to port body 8, recesses 48 are
aligned with tabs 46, and pushed down, temporarily deflecting tabs 46 inwardly until

tabs 46 reach recesses 48 and move outwardly to dispose lower edges 46a in recesses 48

6



al l ow sone axial end play between actuator 12 and port body 8, as wll be
descri bed below 10045] Actuator 12 nay rotate generally about the central
axis of port body 8. In the enbodinment depicted, actuator 12 nmay rotate

t hrough an angl e of about 40 degrees, although any suitable angle nay be
used. I n the enbodi nent depicted, when actuator 12 is rotated in the

depl oyi ng déycBGhatQiRtuaUs ir&tginb@ sieetSl STHOIhQhERY €atlsatd vl Gkgiph OF estessLOa8t i on,
rotation of actuator 12 beyond the uIIy degl oyed positionis limted by end

48c cont ac#liayy semp el end@ip) batwgen asitiatey 2 anfliporf bedyed, #sywil paideswibed paced
apart raiseg,detent ribs 48a, 48b extending inwardly fromthe wall of each
recess 48, and a corresponding raised rib 46b extending outwardly fromtab
46. The detent system assists in preventing actuator 12 fromrotation and

f ast ener 49049 f r om AEHIRIRY lamaywtatdgwrad@tab@ét &g centrgl gxisyofeparebriyc. f Iy the
states unde I OB SCr 47

Act uat or 5?%‘%:({%%}&%8%8 ¢ Qﬁquﬁgpt]?m%a é@i"r“ ﬁoag‘eé]&nggl?gbggl ‘(‘)(% %ggﬁés

may be engage@ugb{ afyyuitibld @igleemay b LsudeTh thderhb@iimeht ddpitted) adRa a8tuytot 02 que
to actuator, 12 to extend fasteners 10 to the actuated position. Slots 54
are conf i guiseitated i t'@ﬁqgademmgbfine@a%eﬁza&swg| {astg0ers | b Mavet teutkerdeployed

dascr boa BT FAFEOIRER TRRtor BREREF ey Hentb (R RHIHAG BEAHRY < 485, o

about its Idmnmxmgnﬂph@ry which are conflgured to cooperate with the
dedicated applier as described bel ow. 100481 Referring also to FIGS. 6 and

7, septu Of/léﬁt ainer 4ol e’ﬂ?%)ﬁge‘?ﬁlsafo%éﬁ @F %%ﬁié(rdgs%%cg %%r?%:ée%%te%?nﬁé‘ﬁ?&‘%ﬂg

out war dl om adj acent ottom Locati ng

tab 58a nayehendiny Bgvaadlyvitdr the whil g edch redab i8> ndindobpoadieg Iraised bl 46b n
respective conplenentarily shaped recesses 60 forned i.n the inner surface of
port body %tewlm@ﬁvwr@éﬁf%%f‘& Aee detent spdem yassipts in @&wenb@ﬁwctsaw[ d8491

FIG 6 ill Ug&&%&%ﬁ%ﬁ& %%n%rsllcb frE'mtrn@wﬁgﬁﬁta&ftiﬁﬁy P&?‘dc} 408} fg@? For s Gire§en

fasteners 10 are disposed I n respective Tecesses oOr s in port
body 8. FI Gtatés under uﬂiratairasr 1haée1&mldo&islﬁs descri ed lﬂektvended, or fired,
position, extending fromslots 60. 7

(0047] Actuator 12 includes a plurality of spaced apart openings or slots 54, which
may be engaged by any suitable instrument to transmit the necessary torque to actuator
12 to extend fasteners 10 to the actuated position. Slots 54 are configured to be engaged
by commercially available instruments, rectangular in the embodiment depicted, or by
the dedicated applier described below. Port body 6 includes a plurality of recesses 56
disposed about its lower periphery which are configured to cooperate with the dedicated

applier as described below.

[0048] Referring also to FIGS. 6 and 7, septum retainer 4 includes a plurality of
locating tabs 58 extending outwardly from adjacent the bottom periphery of septum
retainer 4. Locating tab 58a may be integral with fitting 34. Tabs 58 and 58a are located
in respective complementarily shaped recesses 60 formed in the inner surface of port

body 8, aligning septum retainer 4 properly with port body 8.

[0049) FIG. 6 illustrates fasteners 10 in the retracted position. As can be seen,
fasteners 10 are disposed in respective recesses or slots 60 formed in port body 8. FIG. 7

illustrates fasteners 10 in the extended, or fired, position, extending from slots 60.



Rotation of actuator 12 noves fasteners 10 fromthe retracted position to
the extended position. [00501 FIGS. 8-11 are a series of figures
illustrating the operation of actuator 12 and one of the plurality of
fasteners 10, it being understood that the operation on one of fasteners 10
may be the sane as for all fasteners 10, which may, in one enbodi nent, be

be. L LI '
moved from Rodeel 8158’ Qﬁu%? 8 ek Qaﬂéheﬁﬂf%ﬁyﬁ@ eRadtéd ?gs{ngéfr{ﬁﬂfér&@éh%led/

FIG 8 illustrate astener 10 in a y retracted s e undepl oyed
position, dpsspommed conpletely within slot 62 such that sharp tip 64 is not
exposed. This prevents tip 64 fromaccidentally sticking the surgeon or

penet rat igygy any obired! g-{AC Hé%ts‘éfieslgfh red ilfu'ét?ﬁt'ﬁ%ttﬁgor tha%%fﬁ&uﬁtb?rlz and

3
clockwi se as far as permtted by recesses 48 and tabs 46. In this position,
ri bs 46b arenedofSthesmuratityo ok Wisssmenst 10,iibdeitghindastadethai theFo@ratibs. ofFonsf ends

14 f link b 14 t at ahl i ed t 12 d t at
posi i ons RUFFIS B 6 SEHE spbualh anenst 1P aufEh iy’ inotes R iR Enate 1o
are di sposegowid ot a%%wy@gﬁ)lﬁﬁioﬁftofﬁﬁhﬁdb%[o%re&%os{t%g5§]numgne%ﬁﬁl atprd he

attachment nmechanism intégral actuator 12'is rotated in a deploying
direction, wWhstcites fastaner ditbodianBily setradeegi seted thes updepdysids pogiaery dispased| e

o511 om sl By .16 S5 e MASEURI, ALy e peilcano
a tactile Sfr&rﬂahcicﬁd%nﬁagl‘%st%k'ir%e‘?ﬁb s%@%%reﬁﬁeﬂfﬂ@n?fanwwjedwmﬂuaﬁ i3 i§ree

to nove within slot 66 °during actuation, as the force that rotates fastener
10 i nt o t heillestrasededatpd spuntenclpekwise as far tas @drmitted foaseegsess 4andhiabudh the

i nteracti on,bet ween ¢ urface 68, of ,fastener and act i cam surface
70 of -act uaBrorgon o et deai peset oo BEt S Shaciin & St P RS e
70 engages pndofplisheendeni NS hreciataly asrd 63, adt@dtat 1 NGsphastt grer atlfdsakayt
pivot pin 22. The majority of the force fromactuating camsurface 70 acts

t angent i al | sorsapaaings i thecRositews offfpstenent &9 riecand geds Hippreodisprsad avithin
causi ng fastener te. During actuation, end 14b of |ink nenber 14
remai ns fre%DePBIgﬁé\g}é&\?\%sgeﬁ%ﬁ @I' ot 66, applying no driving force to rotate
fastener 10. [00521 In FIG 9, fastener 10 is rotated about half way though
its rangéoyi rot atTorctuakgbihgt atbghmerfr mechaatsny integrdl tachfaterné2 ds detrigdsia a

rotation of de%‘f'c;[ylilr?gt 81rrec]t120'n, 'e‘vshice}lc}nugr%eorem%gdilrnsent as depicted ts clockwise (any suitable

direction configured to actuate the attachment mechanism may be used), and rib 46b
passes rib 48b, which may produce an audible signal in addition to a tactile signal to the
surgeon. Second end 14b of link member 14 is free to move within slot 66 during
actuation, as the force that rotates fastener 10 into the extended position is transmitted to
fastener 10 through the interaction between cam surface 68 of fastener 10 and actuating
cam surface 70 of actuator 12. As actuator 12 rotates clockwise, actuating cam surface
70 engages and pushes against cam surface 68, rotating fastener 10 about pivot pin 22.
The majority of the force from actuating cam surface 70 acts tangentially on cam surface
68, off center relative to pivot pin 22, causing fastener 10 to rotate. During actuation,
end 14b of link member 14 remains free to move within slot 66, applying no driving

force to rotate fastener 10.

[0052) In FIG. 9, fastener 10 is rotated about half way though its range of rotation,
about 90 degrees as a result of the clockwise rotation of actuator 12. As actuator 12 is
rotated clockwise, the force between actuator cam surface 70 and cam surface 68 causes

actuator 12 to move upward slightly as allowed by the tolerancing of the components.



rotated cl ockwi se, the force between actuator cam surface 70 and cam surface
68 causes actuator 12 to nove upward slightly as all owed by the tol erancing
of the components. 8 As actuator 12 is rotated further clockw se fromthe
position shown in FIG 9, actuator cam surface 70 continues to engage and
push agai nst cam surface 68, rotating fastener 10 further countercl ockw se.

[0053] I'n FAGacth@or astigadtred Rerthed IRk Rréth A& Pbsifort §’ndvl3r§1nf PG estacsfopnt ,
with rib 46b having been urged past detent rib 48a ésee FIG 15). In this

posi tion, feagn eméace Y0 chatinues & engagde ped pus apainbtesam axtaen0s, wlatvgtfasi@er dégr ees
in the enbotgmﬂgpé un{ agél(r‘lglg ed, with tip 64 disposed within recess 62. In
this position, cam surface 70 is over center, and actuator 12 is
resistant to bel ng back driven by an undepl oyi ng force inparted to fastener
10 as carfiosiir f ace BFIEct!S, agfuitast2 scraied elogkmnse te tadiellepd extgnta wiihr Bl #plon

that tends fo. r{%ogse% fEd g eiLen_rL“i% As"s@gaﬁlé’flsr Iatt'h Wil ;‘tfasEengr 10E%S"

av
di stal end }b ener I gur &sde as bea

depi ct ed asrdayd fdtsfublediekeehl, Mim@e tisnaedrass ia rt%émb&ﬁﬁlfehplmluaﬂrzﬁaﬂ wittstip egt h,
tapering to sharp tip 64. Wth fastener 10 extending approxi mately 180

degrees in 4ipposedMitjiresecessded BttéztSepOSttm, detprtoy eam poehad dhis usF @eryer whid ch

M R e S e N S L

pin 22 is ild u§Eirﬂtsaﬁfa6§6®%bﬂ3§hgaﬁlsﬁ@cnadtaﬁ campisedecef T@IN b akiteeni@t thho terido@o t Wo
may be integral or even of unltar%/ ~construction. [00541 If it is desirable
to retract Pushbuaeiwaios 12@p insiead efgrotayng asyoter d2- Féﬁ)ép:tqlie%p@ﬂ@n of dgstenst &¢)

devi ce, act ﬁgaéoﬂﬁg&l%d r@%é’en?%]o%g%aé S%rﬁ L UNGE @%1 nég!;/%??ﬁ; te}%gh’néular Cross

count ercl ockw sein one e deprcted. osition of
actuator 12Zsectitvovionign ifsl {engft), taperingatorshid nipy 6be rwttat %tenaurmemleﬁ)dnkg\n se,
Wi th actuator cam surface 70 slidi nﬂ agai nst. cam surface 68, wi.tho

rotating fakPEpdmately 1BQ) degeees dniiberititbn exigadndottas, tl%?oﬁ?ﬁ ﬁ)[FéidPOSItIOH Forces

counterclo r f
contact wi tﬁmgg(r?nn ?éacer%g?n tlﬁ%n@ tsou tst@%@aﬁg?o\f ati ng Srzgg%%‘(ﬁ in
exerted on Iasﬁmdrofl&aﬁng fdsteaersdOd Iencofbdhhafalthough pre2las ilhsasteéas being

| ocation in slot 66,. such as at on% end of slot 66, at which Ilr}k nmenber 14
begi ns pul I?rﬁﬁp%{@@i Rieee Sfrep tener 10, the two may be integral or even of unitary

construction.

[0054] If it is desirable to retract fasteners 10, such as to remove or reposition the
implanted device, actuator 12 may be rotated in an undeploying direction,
counterclockwise in one embodiment depicted. Starting with the position of actuator 12
shown in FIG. 10, actuator 12 may be rotated counterclockwise, with actuator cam
surface 70 sliding against cam surface 68, without rotating fastener 10. In the
embodiment depicted, continued counterclockwise rotation of actuator 12 moves cam
surface 70 out of contact with cam surface 68, with no substantial rotating force being
exerted on fastener 10 until second end 14b of link member reaches a location in slot 66,
such as at one end of slot 66, at which link member 14 begins pulling against slot 66

causing fastener 10 to rotate and begin to retract.

[0055] As seen in FIG. 11, actuator 12 has been advanced counterclockwise
compared to the position shown in FIG. 10, and fastener 10 is rotated approximately
halfway through its range. As can be seen by comparing FIG. 9 to FIG. 11, actuator 12

is in different positions with fastener 10 in the same position, in dependence upon



causing fastener 10 to rotate and begin to retract. [00551 As seen in FIG
11, actuator 12 has been advanced countercl ockwi se conpared to the position
shown in FIG 10, and fastener 10 is rotated approxi mtely halfway through
its range. As can be seen by conparing FIG 9 to FIG 11, actuator 12 is in
different positions with fastener 10 in the sane position, in dependence

upon 9 whet RRLihd e atlaekMBRNhMRANANISHRIhS BRLRY GCUMRIRLIOfredRA&E) Uatial
(retracted). This results fromthe |ost notion that results when’link

menber 14 iwssyisl fromghehoss Innticdahatnreswtsnmphen ok membee tldais gullogners slof §6én 70

02 7s ot a Gier GRTRAEF bR Syeteo TEpUTHC b B SRl O o gy 1

Referring tfastehdss 18 ful)abtub@stl @ ierosatddurite defent fig46tbdays padeipleay el 4gwsi ti on
tip 64 may be disposed fully in slot or recess 62. Further undepl oyi ng

rotation of actuator. 12 i revept ed by |ipk e 4 ich is prevented
fromf urt“?%ﬁl. rmver‘?g?‘ffrrw tf’?ﬂ@t g’n”é enl%'stei{géggie%ﬁgg? E‘flﬁ'gurwépll%ﬁip? tl%rht.dp&
actuator 1264 pel wdekspRanfulgsin%d dreedmde2.t rerRéMHAesIdy inghotdion ldf dBtudiot h
correspondi ng openings 52b forned in port body 8 when "actuator is in the
undepl oyed pbsi preyantedgsniingsmenberaitl vBRe¢h hapraventgd ddomylurther moyegeninby o
suture inj etcti on port 2 if the integral attachnment nmechanismis not used.

[ 0058] F{eferaFtierrll%r to FIGS. 12 and 13, the attachnent nmechanismis shown

w thout actuator 12. Link nmenbers 14 are shown in their actual positions
when fir$wsiknds 14Referrmg sudpost €d and Gcaaeter 12 2includes openiaps Gdadioamed i n

t he undepl oyed st at,es.,. 10059 ef erring,.to FIGS, nd 15 there 4s

T ust rat ectheeupaT S dr et OF sOaf-pORuNe ppais b Bed BrefhBafrt Moer of
the act uat ofctddi9isdiat @eturkiéplo9sd @bsitibe aDpRGPIEIHa aneSIRMEaIs€Bodhed i n
injection port 2. In FIG 14, the attachnment nmechanismis in the retracted,
undepl oyed Sirgaoa tosutgesiniactan pem 2tifhihe igegriat attaghmeet reeghapism 4@bt ¥ssdcl ockwi se
of detent rib 48b, and thus in the undepl oyed detent position. In FIG 15,

the attaglggent mMeRéTeRIngMol BIGS) 2hghdacd Uat Qttadimdhe RhayeisinoSi sho®A-wiktibut hi s
position, detent rib 46b is counterclockw se of detent rib 48b, and thus in

the depl oyesttensere®: lgoksimembers [00eshovm msheit actuplpopBions Mhst fisstends IAasuel
I ndi cat or Osfupi)gr(%edstt)}%c‘%ué%x)r H“?n ﬁlteta%gf&%@%d in the undeployed states.

[0059] Referring to FIGS. 14 and 1S5, there is illustrated a top view of the visual
position indicator and a portion of the actuator ring detent system of the attachment
mechanism as embodied in injection port 2. In FIG. 14, the attachment mechanism is in
the retracted, undeployed state or position. In this position, detent rib 46b is clockwise
of detent rib 48b, and thus in the undeployed detent position. In FIG. 15, the attachment
mechanism is in the actuated or deployed position. In this position, detent rib 46b is

counterclockwise of detent rib 48b, and thus in the deployed detent position.

[0060] FIGS. 14 and 15 illustrate a visual indicator of the state of the attachment
mechanism. As seen in FIG. 14, indicia may be utilized, such as an unlocked lock icon
72 and a locked lock icon 74 molded integral with actuator ring 12. Any suitable graphic
indicator may be used, and may be printed on or otherwise applied in a suitable manner.
Port body 6 may include indicator 76 to provide a reference point for the movable

indicia. Arrow 78 may be included to indicate the bidirectional motion of actuator 12.

[0061) FIGS. 16-18 illustrate the locking connection between connector 40 and port

body 6. FIG. 16 is an exploded perspective view showing fitting 34 partially surrounded

10



mechanism As seen in FIG 14, indicia may be utilized, such as an unl ocked
|l ock icon 72 and a | ocked |ock icon 74 nolded integral with actuator ring
12. Any suitable graphic indicator may be used, and nay be printed on or
otherwi se applied in a suitable manner. Port body 6 may include indicator
76 to provide a reference point for the novable indicia. Arrow 78 may be

I ncl uded topy neicndbh 1918 MG I7eeidvANBkieddd 98 f crded-uRtioh, @v?th ic%]@é'tér 'Z_IbGS

16-18 illustrate the | ocking connection between connector’ and port body
6. FIG 16 gencrallyedippardédbpetr SiiagtIdvandyiubey 36haignag) if mmum@:ramagbatoltﬂébqu

ded 1Q b 78. L 7 sh 78 t ,
Wt conmecPBrRS TencParel € srbud HBHE o ey AT e b S8 R M nea
in circunf efigpiicd. $bksehitle, Honn@XdeABis Pided. al GRHAGE BOand QitliAE BY GRS BabRai I

of tabs 40a, 40b, extending outwardly therefrom To assenble, connector 40
i s guided aﬂQm@dt%eaI%e@whfqp@ningg7®4and/\"n’&brpfteacb@smc7§ aWithadhs délalagdé@bw th

Pt er comidt o i iR A 78 oot FER 1o RO in Plicd" Dol "

During rot aitatwm deRhEBIgLTYE creBds GhiteAbREcd bpRdsingr @RCOtAIBRAS taly 40hebutokat i on
of tab 40a, but is dinensioned to allow tab 40a to be rotated past to the

| ocked posi fimsnsigaechto llop tep 49810 homérsd msGto thy Ipghednosiive seenaindil(y. tp 80
whi ch nmay be renovably secured to the bottomof injection port 2 to cover

fastenergodf) to pPret@Ccto Usskatek AR eah ONvAIchempP Dér &mdvabi§haschreti t9Sthe4
while handling injection port 2. Safety cap 80 includes body 82 with

annul ar ri nb@pomatinestiongogentocovgsagietarsi gppmtﬁgt asew&@@s?@mgsntab%ﬁp@slyecap
B0 Ry be . B Btk BTG R AT el thSRH 20 REY chEBBUSN AR ARk

configurati A%ues |ty arc

retention tahmlR0imsueid et pemedRy défiming raamﬂ@xdrec@s%rﬁser S&bty ApBamey be
retention tabs 90 are shaped conplenentarily to corresponding arcuate slots
92, best seefented mdastained B wyretin pardhifugh may suitatle canfigieion. /sadepigiedap

I s securgd IndlBEs b r89 of ardte! (BRFGS 1 &n ED Pdl B o PARs
o St 6 10hG5% b B BRY or Br s rBRFS 385,90 SLRRTnE SHORHIPRObPRRRE®,,

into arcuate are sl ze ore eners

t hus al i gneckneért $6. anAicuste Feamess talB8 90 vilié chapesl sdrAgldmentatily ey cbasipending 10
to be extended wi thout contacting safety cap 80 As depicted, since arcuate
retention t#64atoelosne. bestisgen insFilis 398 agdd, %% B@?zfthaV"eFIPS g ghovyh nvafety £8P and

equal |y spaged, s SaLaYY ifaRi0hdrd 2 Ml AHRXETuE rBeRRt L6UbTnB A il PTots 2N

92, which are sized to retain tabs 90. Fasteners 10 are thus aligned with annular recess
88, which is sized to allow fasteners 10 to be extended without contacting safety cap 80.
As depicted, since arcuate retention tabs 90 and arcuate slots 92 are respectively the
same size and equally spaced, safety cap 80 is not indexed to a particular position, and
may be secured to injection port 2 in four different positions. Safety cap 80 includes pull
tab 94 with raised a plurality of ribs 96 to provide a better gripping surface. Although
pull tab 94 may be oriented in any suitable orientation, in the embodiment, the relative
position between pull tab 94 and arcuate retention tabs 90 locates pull tab at 45 degrees

to the direction of connector 40. Tabs 90 and slots 92 may be of any suitable shape.

[0063] As mentioned previously, the attachment mechanism may be actuated by
engaging slots 54 with commercially available instruments or by a dedicated applier.
FIG. 20 illustrates applier, generally indicated at 100, which is configured to position,
actuate, deactuate, remove or reposition injection port 2. It is noted that the practice of
aspects of the present invention as applied to an applier is not limited to the specific

applier embodiment depicted herein.
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may be secured to injection port 2 in four different positions. Safety cap
80 includes pull tab 94 with raised a plurality of ribs 96 to provide a
better gripping surface. Al though pull tab 94 may be oriented in any
suitable orientation, in the enbodiment, the relative position between pull
tab 94 and arcuate retention tabs 90 |locates pull tab at 45 degrees to the

directi ortodaié] connegkhowRin ﬂf@)%o,g@p;fli@gl@d RlcRid@LboBY1 (22 |QhtRNY4Sttla0! 1®6

shape. 1006 As mentioned previously, the attachnent nmechani sm nay be

act uat ed byandsadetyiswifch 168 s A5avillibeldeswipes beloa, injeciipainoail may heapsgmdigdstoor by
a dedi cated, applier. .FI G i LLustr [ier neral l,v. 1 ndi at
00 cre B 8. wilh Seerfibr s 434 "E5 2B BRIy HEOSER Wi 0 581 B2

reposition LBtLf6t i0NsRAgled Zelathvie tbHobPl e allBRing € e @Gind ¢Rttof visiasip@fdnsofof
the present invention as applied to an apgller isnot limted to the

speci fic appedtien rathdddurinst inripitatien Hertes gmbedimepoeiepicrd, s thswangle iFRE 20,
applier 100Fé%géséhqg§hp§§§ %Ogﬁ%i’ﬂf‘ﬁi}/g@%]‘%o cActuator 106 and safety swtch

108. As wil escri ow, ion port 2 may be assenbled to

| ocator 104, with extension 78 and tab 96 disposed in alignnent slots 110
and 112. (0%Ycat or Referiing rfCed ! rRadytli0y énclydes diast and second halven 03 apndeld2ber

d bett . oot —d ‘ ' . . Cath an. Toh
and et o g e LR ffc L R 8 SohOR, AR )l By,
102 is 10 coo2,[piafipinsRakemndiship laps, bbdy halles 102dyund 0226 acd sudsiantiadllysimAado

second hal ves 102a and 102b A assenbled to each other to contain the internal
conponent s. e3SkciBer. f bPcatBeRiNhg0pi astrated as gxigadingfrem body Jr¥f tap fit aye,

body hal ves - j i 0, atin
ins 202, 1 [ REE R mriRerlity AT cnles tndh MupPlgdCon BAR"HAY 1620 TRET ;02
conpl enent aendagesbapetithepdadatigs of ahting binst20at imdthe apebiady ihadfficititn hdlde
engagenent of t plurality | ocating pins 202 in the openjngs is

suf i ci ent beh e ‘d)@afnﬁdlo%éogfﬁ?é Bing g 7may beéewe& Pie f%%zlw&y half

al ternat| velyexhfing, boaROdVHBAb bod PRRIFMDEN Whe ARRILLGRNERLAE haPpePOdY
hal f 102a. Any suitable configuration my be used to asse e and secure

body hal vesusdZa assechbl@il teogretbiody halveOBB aAdt102b crget®6 i ncl udes first and
second hal ves 106a and 106b. Locating pins 204, illustrated as extendi ng

from act U[@(kar hal f ALQGRr 1foblindINEQ FSSARCIYR GOV BFENLA {deb. Locating pins
204, illustrated as extending from actuator half 106a, fit into respective complementarily
shaped openings (not illustrated) on actuator half 106b. Pins 204 may alternatively
extend from actuator half 106b with the openings carried by actuator half 106a. Any
suitable configuration may be used to assemble and secure actuator halves 106a and
106b together. Body half 102b includes pivot pin 114b which rotatably supports
actuator 106 at one end, extending through pivot holes 116a and 116b into opening 114a.
Body half 102a includes pivot pin 118b (see FIG. 22) which rotatably supports safety
switch 108. Body halves 102a and 102b, locator 104, actuator halves 106a and 106b,
and safety switch 108 may be made of any biocompatible material such as

polycarbonate.

[0067] Referring to FIGS. 21-24, applier 100 includes cam 120, drive shaft 122 with
flexible shaft 124, drive shaft pin 126, cam return spring 128, safety biasing spring 130,
and actuator 132. Actuator 132 is configured to effect the deployment or undeployment
of the attachment mechanism of the medical implant. Cam 120 includes shaft 134 and

cam collar 136. The upper end of shaft 134 has a “T” configuration terminating in cross
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shaped openings (not illustrated) on actuator half 106b. Pins 204 nay
alternatively extend fromactuator half 106b with the openings carried by
actuator half 106a. Any suitable configuration may be used to assenbl e and
secure actuator halves 106a and 106b together. Body half 102b i ncl udes

pi vot pin 114b which rotatably supports actuator 106 at one end, extending

through pi vekmbBe! €38 11680 aRflal 180 defh& \Aﬁ%nb\wginﬂéﬂﬁ-and@%w $padQP8part,
i ncl udes pivot pin 118b (see FIG 22) ich rotatably supports safety
swi t ch 108. caBoplymhthsikysshibped camdtrddd2 40k aodtldOb foamedon Lopipositensiiesest ¢Ba and

2o bol yoar BORL0Es oteT emrlk Pr AGvT o &2 ¥ished R e bpfirs Cam
120, drive mbaidr dbBredby BamfcbB¥d DIce caftafel thetdin W drvee SRATSinNDB. Difve shiam

return spring 128, safety biasing spring 130, and actuator 132. Actuator
132 i s confpigureds sigeésiaicthat ¢ash gaglivlpeetad vathinadespeetjvestam tragk t4fla, 1400b.

att achnent c IS e medi cal, 1 plant . i ncl s_shaft, 134 and
cam col | ar ﬁ%g%%}eorpl}g%géﬁbe“ﬁgﬁ gljfors ll&# P ufﬁ% er?éigiaz ?a}%Pecépéﬁ?#gﬁlreé I{P’o‘ﬁ&h cam

t er m nat i ngtrhdksCl408 and 2401 A partidg Botafiain < aliveashah3 B2 AeHrouphsdravehshafpin ilD6 er i or
and a pair of spaced apart, conplenentari Ig shaped cam tracks 140a and 140b
formed on oPyHY feeipspqdtian ofCagh g0, dsivieshati 382 apd metuataid 322pay be made ok aghaf t

136, capt ur ShepRaraeH Sl LIEhT File ot Rl MRk RS EBIEE, 20

such that eemh 1e0dnd cluamatied e hiude off arlepfxe Clyistae poBmedr rsactkk ad ¥Batra™ 4Q@P, The
| ength of the hollow.interior 122a to reciprocate therein,

| | d
with cam t#ucievehal 1244ds Mé%%f ﬁ%?ﬁ*%ggg&bgsgi‘@% t Préys sheftgrimd 26 andeamr ough
dri haft _pi i i i Q1. : i 122 d
26t uat or 153 A | 286 B Bk BE S50t il hop 86 Wikl eRChL 122, 27

stiffness and strength. In the enbodi nent depicted, cam 120 and act uat or
132 are 88 of a CERuILP dy yetamed Rstyyersr badic ROHIONYeld2aaandcpO2b,apml 4 jope

shaft 122 | g gngecfl 58 (PREURD d8hiEda3n Molidora Y | a%%%fhful 1R P SR GAM

return spring e m any suirtable material, suc éss
steel . 1006ghefatim flz0outer siafagenedbendved2b backs thosighowhichOR@aaimd MOBbare and
in one enbodinent, such as that éje icted can reciprocate. ?am collar 136
has spaced Bp%ed., These surfaces 140a and 140b are disposed between guide walls 144a and 144b
formed in body portions 102a and 102b. Cam collar 136 also includes oppositely facing
channels 146a and 146b (see FIG. 23), which are guided for axial reciprocation by
guides 148a and 148b (not illustrated) formed in body portions 102a and 102b,
respectively. The upper end of shaft 134 and cross member 138 are disposed
sandwiched between actuator halves 106a and 106b. Each actuator half 106a, 106b,
includes a cam track 150 defined by a pair of spaced apart walls 150a and 150b
extending from the interior surfaces of actuator halves 106a and 106b. Cam track 150 is
configured to receive and guide cross member 138 as actuator 106 is rotated about pin

114, forcing cam 120 to advance linearly downwardly into body 102.

[0069] Drive shaft 122 includes annular collar 152 which is received in slots 154a and
154b (not .illustrated) formed in body halves 102a and 102b, respectively. Slots 154a
and 154b rotatably support drive shaft 122. Drive shaft 122 and cam 120 are generally
aligned and collinear with each other, defining the axis of the shaft portion of body 102.
As cam 120 is advanced downwardly, drive shaft pin 126 follows cam tracks 140a and
140b, causing drive shaft 122 to rotate, thus converting linear motion to rotary motion.

Cam return spring 128 provides a nominal return force against cam collar 136.
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generally flat outer surfaces 142a and 142b tracks through which 140a and
140b are fornmed. These surfaces 140a and 140b are di sposed between gui de
wal I s 144a and 144b forned in body portions 102a and 102b. Cam col | ar 136
al so includes oppositely facing channels 146a and 146b (see FIG 23), which
are guided for axial reciprocation by guides 148a and 148b (not

i1l ust rat{@‘i’ﬂ) f or meglekiBlLREH 12Q1E E%@nwgﬁa?ﬂﬂaﬁ@%ﬂribsrl@épﬁ)@ﬁ]w o é’achT)B@y upper
end of shaft 134 and cross nenber 138 are di spoSed sandw ched between

act uat or hahal£$02:06482bnwhivhefuppetche dendiat Hexihlel shafiobd thpoGlermity thel iethey a

cam track 150,.defi ned by.a ir of.s ed .apart,. | I,s .150a and,150b
extend; ng 17GIPY Ko SF ey efed Jormrded 37 PR bRt 2Bl SR Eoesme cam
track 150 ighaficombo@unes tElekibkebha® aowl nelyl B nfddesst amnbgitable38ickempstitiat or
106 is rotated about pin 114, forcing cam 120 to advance li near!l

downwar di y Matesabeush apstainlegye sl Di g eg\haqiifnems!eplﬁt@dudbgit&ﬁﬁmfarlg‘&bas ar 152
which i . . _ 1 T . ' d
nal ves 102a &4 5ol iR ST e 18 iy Wit ERLAR ot BAEPHridhel O

drive shaf tth¢zdboddr iBnds $D&d hndl P2Abaoliedbite SRAT 424 n@eeradakhed tal éndriedb and
collinear with each other, defining the axis of the shaft paortion of body
102. As ca#ftuaer §33. espeaively. Hovmsaiiahly magperyehigh syfficiently lipmtsiretationd eadm
tracks 140 j i fit t t . S rting
| i near noti lﬁys 2 p%é%gtr f/)F?frgﬁ flr@%e %ﬁ?rtlaﬁg%tljr%&g(%r‘i ﬁ]ggfifggb%rd b@%edseggwndgr%}]%al
return forcedagaensvereailaoldtarend 3@2b13ndl €07 Q246 veasi priess Sihadito dcRshtors132.

supported by a plurality of ribs 156, farned in each bod hal f 102a, 102b,

whi ch suppo&ter@ﬁ@vqébrrdldi I94p cauldegpressitiintpend; 142P. ik ¢Rd; 4biyepBelded intdot i on
to be transfer t 443 ' ' ' o - Lye to
the shart Srooa A B kOe fre MEbr Bl Fo Rl aRR R e A O oGk P

bi oconpat i bthangerat the cahfigusaton afdostai Mas allsw asdemblyn an enbodi ment depi ct ed,
flexi ble shaft 124 has a stranded construction, with a center core having

multiple Ado%er S Oflt{%l‘gngﬁ]éyoeﬁ%%d 51.g_zgg%&g§§#bz iﬁ@lﬂﬁeé@i‘%@ﬁdb@d %?e%e?flsf;'aﬁ&‘? bl e

shaft 12 y be a to en act uat or , respectively, in
any sui t abl shaffelt0egxterdirghupudriiiycthemefroyn. | Tia digper ehdibt siadl 1 @nthcludeay phio of
prevent or mnimze |ost ratational In_an erlrb di

124a was ove#tHBIHLExieAdias dahs h@?tﬁ“dal%g%-leig’b@%%é@ le%?f%d Q%%ggg&rag? gr

132. 166 therethrough. Bore 166 is shaped to receive and rotatably support shaft 160, and
includes two outwardly extending arcuate recesses 168a and 168b configured to provide
assembly clearance for tabs 162a and 162b, allowing hub 164 to be inserted into bore
166. The lengths of shaft 160 and hub 164 are sized such that tabs 162a and 162b are
located above upper surface 164a of hub 164, allowing rotation of actuator 132 while
retaining it axially relative to hub 164. Stops 170 and 170b extend upwardly from upper
surface 164a, limiting the rotation of actuator 132. Bore 166 defines a central axis of
locator 104 about which actuator 132 is rotated. The central axis of locator 104 is
disposed at an angle to the axis of the shaft portion of body 102, as previously

mentioned.

[0072)] Hub 164 includes a pair of oppositely extending tabs 172a and 172b which
retain port actuator 104 to body 102 and prevent rotation. Body halves 102a and 102b
include respective recesses 174a (see FIG. 21) and 174b (not illustrated) shaped
complementarily to tabs 172a and 172b.
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Alternatively, end 124a could be press fit into end 122b, and end 124b
overnol ded into actuator 132, both could be press fit, or both could be
overnol ded (with a corresponding change to the configuration of |ocator 104
to allow assenbly. [0071] Referring to FIGS. 21-25, actuator 132 includes

di sc shaped nenber 158 and shaft 160 extending upwardly therefrom The

upper engyaf shaf tRéf@lQinigrh‘Hth@qu@. P&lahd 8F, diQUINMBECInEmSXT psEdbNlahsi32G¢a and
162b. Locator 104 includes hub 164 defining bore 166 therethrough. Bore 166

i s shaped tszendoposa wittinr lotatoadDy. S\gydort 1¥haictude$@, paamaf spased apas poste

t war dl di t 68 d.168b i t '
cssenly o bisatd ot BB ESE e asn ey ) S8 e R SR R e ¢ e
into bore {fih.ard Bﬁadeawh{wer@ént&hgfvvittﬂé&nmya JaubinlfHd eﬁfb%dﬁh@:ﬁdiegiégela, tthat

tabs 162a and 162b are | ocated above upper surface 164a of hub 164,
al | owi ng r odistel endsoff pastsudbarnd 307tae| taperedtcassishen suidimg pestsyl 76alaad i17éb t o

hub 164. Stops 170 a 70b._ext.end rdly from.u r surface 164a

i i ng R SRER o S e AR E RO B R e AR TG o S it st o

| ocat or 104hephedit acodtitéhl 32cdnd at@atot 32 chgableddfaicadtind Beugentizal axi s of |ocator
104 is disposed at an angle to the axis of the shaft portion of body 102,

i I j d. ,[] 007 b,164 jnclud i f it el
ot bndl ndPThbs 17 S8 ABEPRI SRR HeE A e df PRk of sREsH P “BBRITS b2 and
prevent rot pighophicBeLéndALMRFdIddd WPRArdPZRm pargihere | sRSPRAEhYE TBCEHEES
174a (see FIG 21) and 174b (not illustrated) shaped cogplenentarllésto

tabs 172a ahdilluspges gam 1387 atla Repepacting takes aearathgbogomagrigerioDmembipis 58 haped

ronber 158 ClmeRLAl 1382 e 5RPs G50 RE st Vlich Y953 Forrpfd, 1884 R O

132 includ a pal space pos an rom

adj acent peidpber ¥ ﬁﬁﬁaesniszaemierszw&sgl?a%sy. 17 8h Qnthce 186% 926 ishapatt,
conplenentarily with openings 54. In the enbodi nent depicted, the distal

ends of posthewnzgshegipbodsmpntepictedaseenerally baynge cppstgliiraipy posts 176a and
176b into openings 54. Any suitable configuration may be utilized to create

rel easabli@rsgont actin et waesimehtidesitted Sthcadd @At iatudes b2 pgiaRsdsRced apart
actuating actuator 12. 100741 D sc shaped nmenber 158 al so includes a pair of
spaced apargantileiver amsd 84m@nd 184b, each having rib 186a and 186b, respectively. For clarity,

FIG. 27 illustrates arm 184a in cross-section taken through rib 186a, at the same level as

for cam 178a. At their distal ends, arms 184a and 184b include respective inwardly

extending flanges 188a and 188b. Flanges 188a and 188b are shaped complementarily

to recesses 56 on port body 6, configured to engage ledges 56a when injection port 2 is

retained by locator 104.

[0076] In the embodiment depicted, in the non-actuated state, posts 176a and 176b are
generally aligned with arms 184a and 184b, respectively, although posts 176a and 176b
may be at any position that corresponds to position of the actuating feature of actuator
12, which in the embodiment depicted is openings 54. As actuator 106 is depressed,
actuator 132 rotates (counterclockwise in the embodiment depicted when viewed from
the bottom), advancing cams 178a and 178b such that ramps 180a and 180b contact ribs
186a and 186b, respectively, deflecting arms 184a and 184b outwardly. When surfaces
182a and 182b engage ribs 186a and 186b, arms 184a and 184b are deflected a distance
sufficient to move flanges 188a and 188b to a position where they no longer extend into

recesses 56 or contact ledges S6a, thus releasing injection port 2 from locator 104.
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178b whi ch extend outwardly and upwardly from periphery 158a of nenber 158.
FIG 27 illustrates cam 178a at a cross-section taken near the bottom
surface of menber 158. Cans 178a and 178b include ranps 180a and 180b whi ch
start at periphery 158a and |ead out to surfaces 182a and 182b,
respectively. Each surface 182a, 182b is arcuate, shown in the enbodi nent

depi ct ed @) gener aticy JdRayuSieatds GPaLsibAHort 2digpdsedl N0 il rétdindd 18y G50RGH TORANL
depi cted, locator 104 includes a pair of spaced apart cantilever arns 184a
and 184b, ewith ektzusing housing §8andriab PEalsposess megloisvidiOyandFbl2, cespestively (se¢ G 27

evel e 10 i pel im0 PGt Bl Ay ot T pelill B

respective bfasaiaabry12, exnt emaicBd 1 $32mae 588b38acraiith B8 Pecckied T@esotBdA 1&ipds 188b
are shaped conplenentarily to recesses 56 on Eort body 6, configured to

engage | edg¥s. Stafetwten &0nj sennestedplerinjeptionsport d2 avieadinisgtipn partdi2 i3 daserted0761
In the enbod|men jcted. | - a te, posts 176a and 176b
fleRko SRR L G IRl aA 810

are genera ned "W armns reSpectively, although posts
176a and 176b may be at any position that corresponds to position of the
act uat i ngeotseat ur e Referinguasaoto FIGE. 2@taAnd 22, to trisert empasiinnmart 2 detpiloeaser 104,

openi ngs 54, a ator. 1 is.depressed actuator, 132 rota o

(count ercl o%cﬁ@ﬁ?%re% ¥ ﬁ)e“eE%goléli F’rheen “‘g"@g‘%y&? RO 8nsc{/it}é%e%?t%?%rmﬁ??ﬁse "rl)ot{1 ‘f’or‘r),
advanci ng caigeplby&d pasitlod. 7 Menste1 2 Badrignttidia th8 Qad 16y dBPEsitesI) taag tindettbsd

186a and 186b, respectively, deflecting arns 184a and 184b outwardly. When
surfaces 1@alogaier 182bwihgaisasipn housigsd8and tas8p disposed meslatsald agabl2ar e
def |l ect ed areg& sfieyge sufficient to nove flanges 188a and 188b to a position
where they n eIong r extend into recesses 56 or contact | edges 56a, thus
rel easing injection port 2 fromlocator 104. 15@1&90_77] FIG 28 illustrates

i nj ecti ofoport 2 dietpateed Opnmandas Blugirated in\FlCoc: oncladeta vighal Hndigatend on

20, “not scchiAear e g pcngt ds il fspled it iy JERREUDIRpok S 7 °

openi ngs 54190 and@fidiad &F indateanethdradtRtor 188as mntle 48Hbyakéterediuey ak doked
recesses 56 proximal | edges 56a. Safety cap 80 is connected to inLecti on
port 12 wheleck ifoadfrofupbrisual andigationgagst kafinclude 8y [aay. switabley mannes ospeh phiy

fasteners 1rgol(dri}10gt m?@ﬁﬁ'l Wit R it 106, applying as a adhesive film or such, or printing
directly on actuator 106. With the indicator illustrated, unlocked lock icon 190 is visible
adjacent the upper edge of body 102, although other configurations of indication may be

utilized, such as a window or such formed in body 102 to reveal the indicia.

[0080] To use, locator 104 and a portion of 102, if necessary, is inserted through an
incision by the surgeon and located in the desired position adjacent the body tissue to
which the medical implant (which in the embodiment depicted is an injection port 2) is
to be attached. The angle between locator 104 and body 102 allows the surgeon to
visualize the site directly. With injection port 2 in position, the one or more fasteners 10
are moved from the undeployed position to the deployed position in an annular path to
engage the tissue. Fasteners 10 allow injection port 2 to be secured to the tissue with a
retention strength equal to or greater than when secured with sutures. Safety switch 108
is rotated about pivot pin 118, withdrawing lockout tab 194 from lower opening 196,
allowing actuator 106 to be rotated about pivot pin 114. This action causes cam track
150 to move cross member 138 downward, causing cam collar 136 to rotate drive shaft

122, thereby rotating actuator 132 relative to locator 104.
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10078] Referring also to FIGS. 20 and 22, to insert injection port 2 into
| ocator 104, actuator 106 is oriented in the undepl oyed position so that
actuator 132 is in the wundeployed position. Actuator 12 is oriented in the
undepl oyed position, and inserted into |ocator 104, with extension housing
78 and tab 96 disposed in slots 110 and 112, respectively. 100791 Actuator

106 may, @8y i | | ustgahesh bPadthéror 282 adtbsbysiuaoN 1 SYRkotafif GatBe dridagdniichi cat e
whet her actuator 106 is fmrlqié‘al n the undepl oyed state, such as unl ocked | ock

icon 190, betde¢meliterision B anddiab 46 endwbletshldO aadtldatrespetively sprevent pert degdy dyed
state, such | ocked,, | ock | con 2. Vi | kndi o] y be include
by any sui tgg'i%ero lﬂ%eai'“,o Wg%ﬁhagglegéoqlor?&%ﬁ?%a afﬁggérlglag\(}m%g h b&(@Yggtor 106,
applying as a adhesive filmor such, or printing directly on actuator 106.
W th the (@i cat orOndd agsuater Ki$, reaghied tiealdployed possioon, 19ckouttabil9f i ergedidjtacent

t he upper edge of bod 02, . al t hqugh er.,confiqurations of .indi.cati on may
b UET 1 2oUPPs QR o G RiENE BTG F0F B e RYBbRT0S PLrpamiiiingl
indicia. 1088Mted QpHAE 130 BRAELIoCHAS taN bAUFREEABNt Phrodlde sduhd REGRRSE@ b 1S
inserted through an 1ncision by the surgeon and |ocated in the desired

posi tion adj¥cempstitie gy openirgid 98.oprowidinghan medibdedsigral thatpacauator 146, endi n
t he enbodi ngnt pi.cted . ks Lnjection ri S 4L att T
angl e bet V\en@ﬁrelf%g t t&%‘%idz agﬁga 56%”8? @Oafe g%ﬁ 8?/’\%02%”}!1%' SA rlgggtﬁat? omalfll?és'ag% ‘l”gg t he

site directiduatd 106 innhedeploPeddpsditich, abtup@silL ihaf bedhtNeE afd faswhersfi@asdrener s
10 are noved fromthe undepl oyed position to the depl O}IIEdethSi tion in an
annul ar pat i the depleyed@ositen thaxmgepenpiaaied tee BodyotiguE.ocnfsede irefiupsheatiy t o
be secured heot ] 1 i t.r I 0 t t han
when seour et tReAHTEH B halt e BRI Mot cl: SPtBeni St i IR 58

118, wit hdrapadest libskeed ahdh84Q4with armné 0BT ampeBitndefl@fcd oatwaddil ngclaeiatat or
106 to be rotated about pivot pin 114. This action causes camtrack 150 to
nove cross Helaser833and JRENeATel not 4isBPISY 1B dRTasHS| 2 and @Ot gngaging kdaes Y2 shaf t

122, ther ebW itrhoﬁget[citi?g f%gt[ ggs{egﬁrec]'%g tfléfe Ib@&)'l Yi‘sa'si%? 61{1/(? 9@1%5’§ed ]fg)é‘m lgjgaﬁ%g 9&11 lthe

Rot ati on of actuato uat es act uator rotating It erigagenent
bet ween ext angéonmaiBwithdratvalbcf6r i lealmisnjddttonapuat 2 IiPplace sif@ctsudkingicatr event
port body 8 _from ro}ahti ng,, allowing relative notjon between actuator 12 and
port body gof the state of the attachment mechanism is included with the implant, the surgeon can

tell whether the attachment mechanism is fully deployed.

[0083] The attachment mechanism embodied in injection port 2 is configured to be
reversible so that the medical implant, injection port 2, may be moved, such as to
reposition it or remove it from the patient. To do so, with actuator 106 in the deployed
position, locator 104 is placed over injection port 2, locating extension 78 and tab 96 in
slots 110 and 112 so that posts 176a and 176b are engaged with recesses 54. Safety
switch 108 is rotated to withdraw lockout tab 194 from upper opening 198, while the
surgeon pulls up on extension 200 of actuator 106. Although cam return spring 128
urges cam collar 136 upwardly, extension 200 allows an additional return force to be
applied. As cross member 138 is pulled up by cam track 150, actuator 132 rotates
actuator 12, moving fasteners 10 from the deployed position to the undeployed position
simultaneously, while cams 178a and 178b disengage from ribs 186a and 186b, allowing
flanges 188a and 188b to engage recess 56 and ledge 56a so as to retain injection port 2
in locator 104. When actuator 106 has been moved to the undeployed position, lockout

tab 194 snaps into lower opening 196, generating an audible signal that actuator 106 is
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(0082] Once actuator 106 reaches the deployed position, |ockout tab 194 is
urged into upper opening 198, retaining actuator 106 in the depl oyed
position. In the enbodi nent depicted, spring 130 biases | ockout tab 194
sufficiently to produce sound as |ockout tab 194 snaps into upper opening
198, providing an audi ble signal that actuator 106, and therefore actuator
12 and f aSt@r{@l%ﬁl%%ré(p ftﬂ[}ﬁ AP R8N Tdht! ¥ is A6tabhddUgbmathehddy fidste add mM b&
actuator 106 in the deployed position, actuator 12 has béen rotated and

f ast eners 1@logated of remdneddepl oyed position having penetrated the body

ti ssue, such as the rectus sheath. Cans 178a and 178b have been rotated to
a posi ti qjgipher & sihhaGeauhSdms B&S’ef&@%e%@n dé’s‘éh%&%tc'h' rl?s%ltlﬁ@:ﬂ

with arms 184a and 184b defl ected outwardly such that flanges 188a and 188b
are not di sthoserrepts of dhecigyentiodhs anfowgomgrdgagtpngnbédg@gr B0 emchtlmemtsnp’éct i on
port 2 secured to rel ea tor 104, . t.he

Do geon: may M iEAER TG S preSENEY R vries B bR aR Bhnde By o
visual i ndijgfh@éd t@fbet Behavkibee oPfto t IRt atht aatdmRdh TR ahapleel ormnglslded. Wi th
the inplant, the surgeon can tell whether the attachment nechanismis fully
depl oyed. 1dodidirativns catveeationsrare n@@tbémunslrghénﬁ@auab@vq tﬁacrhdaql&sam@mnp@r moge | s
configured t er si ectlon 2,
may be m)ve‘anob dﬁrgﬁntg 4 C%Pé%logpé Sﬁcnbegl ? voe 11| rtaPanetlecp%F? ngH To do
so, W th acihvgitidn ah@Gtsipradiid®l HpRtado tHRe giérﬁﬁle dreGtopdindi94kilBinth@egdo over
injection port 2, |ocating extension 78 and tab 96 in s|lots 110 and 112 so
that posts Wtitga thmiavamtan lawerlgm@mnwmﬁamcbw&byégowmogéiwwts ag@iersehed 08 i s
rotated to with C f |

cur geon put eS8 Soale® b, LT RBRE (BB PadtSr i PuldFhe
spring 128 ddfingé by clarsigialsl sabmitta htpwartdl y, ext ensi on 200 aI | ows an
additional return force to be applied. As cross nenber 138 is pulled up by
camtrack 150, actuator 132 rotates actuator 12, noving fasteners 10 from

t he depl oyed position to the undepl oyed position sinultaneously, while cans
178a and 178b di sengage fromribs 186a and 186b, allowi ng flanges 188a and
188b to engage recess 56 and | edge 56a so as to retain injection port 2 in
| ocat or 104. When actuator 106 has been noved to the undepl oyed position,

| ockout tab 194 snaps into | ower opening 196, generating an audi bl e signal

t hat actuator 106 is 17
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undepl oyed fully, and injection port 2 is detached fromthe body tissue and
may be relocated or renoved. [0084] In sunmary, nunerous benefits have been
descri bed which result fromenploying the concepts of the invention. The
foregoi ng description of one or nore enbodi nents of the invention has been
presented for purposes of illustration and description. It is not intended
to be exhungtid Meingydiko |imt the invention to the precise formdiscl osed.
Nbdifications or variations are possible in light of the above teachings.

The one or

d nent.s were,.c n_.an n,or
N ustrabe ¢ et ppiiters SEchfe fctial GEAEnTR PaRatree s eerea Tt heit on 1o
thereby @ﬂ%&@d@ﬂ@ aﬁ)f.m@é’;fﬂd)}rbﬂrs}'at@i%hl'd'apbnertdfbﬂlp@{rsin to utilize the invention in
vari ous enbodi nents and with vari ous m)dlflcatlons as are suited to the

particul ar us@) cor ko) hevg a distal end; nt ended that the scope of the inventi on

be defined b gt he Céc@uzﬂgr ?#RQE? %}%9 dht?cid?/\’\&o}* Iah%{gfg%%%v%%t st%t% gi’dn’%%lirﬁ from

applier for a achi ng a I rrpl ant

having a depl oyeddephsjedto uﬁtt&pwye&ed state, said applier conprising: (a) a
body havi ng a dlstal end, (b) an actuator carried by said body for changlng

the state of &iid 3 ﬂﬁf@%tattﬁﬁhﬁﬁ*m togap @9@&1% frepv e gl end pf saif dodyopaid
attached to and extendi &%gh&ﬁ‘té%&iﬁ &@blcm%gfaf t?@g ﬁgﬂdaé e gre ogcatTﬁre

configured to have sard ne renova ere

appl i er »f clBheappliemérel&iimni, sﬂtwlelb@dyl bbdy adtabbly sapipgrey 4 Sexdblt lshadt. bI e shaft.
3. The egpller of cIa|n11 wherein said body supports a linear to rotary
moti on chm anbhe appligeokHam | cwheriagibbodyawaperts ¢ HReas|te ratRef motien ¢arp 4ad end

of said érk‘?#’?exu Pfhf lioR &A% ﬁ&%@gﬁﬁﬂafﬂg} e%H%f9£1 FBIQEH \lf%&%nneé’teieczgd

end of sai Rart bei ng connécted to a oyne

appl i er dnoendtdfagaid nigiva shafti caledonp| @t of csalldoﬂyxmlesslmt bsmlgdcasmﬂctealtoi apl ant
havi ng \f? g)e pl oyed and an undepl oyed state, said applier conprising: (a) a
body haW{SRPYHYl &4t4dtoend,

4. An applier for attaching a medical implant to body tissue, said medical implant having
a deployed and an undeployed state, said applier comprising:
(a) a body having a distal end,
(b) an actuator carried by said body for changing the state of said implant from
deployed to undeployed,
(©) a flexible shaft rotatably supported by said housing, said flexible shaft having
first and second ends; and
(d) a locator attached to and extending from said distal end of said body, said
locator configured to have said medical implant removably attached thereto.
5. The applier of claim 4, wherein said flexible shaft is disposed in an arcuate
configuration such that said first and second ends are not collinear.
6. An applier for attaching a medical implant to body tissue, said medical implant having
a deployed and an undeployed state, said applier comprising:
(a) a body having a handle portion;
(b) an actuator carried by said body for changing the state of said implant from
deployed to undeployed,
(c) said body comprising a shaft portion, said shaft portion having a proximal end

attached to said handle and a distal end extending therefrom,;
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(b) an actuator carried by said body for changing the state of said inplant
from deployed to undeployed; (c) a flexible shaft rotatably supported by
said housing, said flexible shaft having first and second ends; and (d) a
| ocator attached to and extending fromsaid distal end of said body, said

| ocator configured to have said nedical inplant renovably attached thereto.
5.~ The appl '@g of, ﬁ!)@lﬂs%étﬁac €48 1aRd Q‘feﬂdltl%%?(dnplsﬁdsagt Feﬁéoﬁ'bé@%ﬁ?&”‘ at Bn@n
arcuate configuration c at sa| first and second ends are not
collinear. 6. An appld therciqrsagtlbeatbi cogpfigured do have saig nsedicat omflentyremiogaiie,
sai d nedi cal |nplant EaV|n a depl oyed and an undepl oyed state, said

appl i er conpr|5|nd‘a€ y havi ng a handl e portion, (b) an actuator
carried py sajgk Radr o@rclaﬁhla@gw&etnh@u@voea@ r@tfataggﬂ 6LippBRE aNfledibRMhaflepli@y ed
to undepl oyed, (c) said body conprising a shaft portion, said shaft portion
havi ng aﬂ@mwﬁﬁmﬁi@éﬂdhmaﬂtauﬂeﬁqF gkai d handl e and a distal end extending
therefrom 19 (d) a housing attached to and extending fromsaid distal end
of said shaft at an angle thereto, said |locator configured to have said
medi cal inplant renovably attached thereto. 7. The applier of claim®,
wherein said body rotatably supports a flexible shaft, said flexible shaft
extendi ng through said angle. 20
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